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INSTRUCTf@JS TIIE CARRYIIIG CUT OF TIIE FIRST SERVICE cmp@] AT -j000 t. 3500 

(1900 t 0  2200 MILES1 AIJD OF TIE SECWID SC?VICE AT 6 5 0 ~  t. 7000 [(M 

(4000 t0 4350 MILES) F@? TI-IC FLAVIA VITH 1NJECTIa.I ENG IIJE AND DER IVED MODELS 

INJECTION PUMP AND INJECTORS 

10. I n j e c t i o n  pump . Clean the  pump f u e l  i n l e t  f i l t e r  . . . . . . . . . . . . . . . . . . . . . 
11, In jec to rs  . Remove the i n j e c t o r s  and, on t . ~ e  bencli, disassemble ttiem as ins t ruc ted  on page 

22 of the F l a v i a  wi t11 I n j e c t i o n  Engine Repair Shop Manual; blow the  i n j e c t o r  bodies, 

t h e  connections and t h e  f i l t e r  seats wi t h  cornpressed a i r .  lieassemble and check as 
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12. Check o f  punp /bu t te r f l y  va lve  synchronizat ion . Ctieck the cynchronizat ion between b u t t e r f l y  

l e v e r  and i n j e c t i o n  pump c o n t r o l  l.?ver (as ins t ruc ted  on paqe 35 o f  t l io F l a v i a  w i  t h  

13. T ighteninq of' f u e l  l i n e  connections and banjo b o l t s  . Tighten: the banjo b o l t  o f  t l i e  e lect ro-  

va lve f u e l  p i p e  connection, the i n j e c t o r  f ue l  d e l  i v e r y  p i p e  connections and the  banjo 

MA IE1 FUE L F I LTER 

LUDRICANTS (Engine-Propel l inq U n i t 1  

16. Engine. R e f i t  the  engine o i l  d r a i n  p lug  and rep len ish  wit11 f r e s h  o i l  (IIIoDILoIL SPECIAL - 

w i t h  fresl-i o i l  (MOBILUBE GX 90 - ESSO GEAR OIL GX 90 a l t e r n a t i v e l y ,  according t o  which 

CYL INDER IiEADS 

18. Check of c y l i n d o r  heads f o r  t iqhtness.  Remove the  f r o n t  wheels, the f r o n t  mudguard s i c i r t s  

(5+5 b o l t s )  and tLie c y l i n d e r  head covers. Vheck c y l i n d e r  t-ieads f o r  t ightness ( ? l  + 11 b o l t s )  

C 

a 
o 
O 

q 
N 

..... 

II 

..... 



INSTRUCT IONS FOR THE CARRY IN5 OUT OF THE F IRST SERVICE CCUPON AT 3000 t o  3500 

Tor ino - S.P.A. KM (1900 t o  2200 MILES) AND OF THE SECOIJD SERVICE COUPM.4 AT 6500 t o  7000 KM 

FLAV I A  \.J ITH INJECT IOIJ ENG INE AND DER IVED MCOELS 

19 . Valve clearance adjustment . Rsmove t h e  f r o n t  wheels, the f r o n t  mudguard s k i r t s  (5  + 5 
bo l t s ) ;  s e t  the  va lve clearance t o  0.15 mm (0.006 " )  f o r  i n l e t  valves and t o  0.25 mm 

(0.010 I') f o r  exhaust valves, w i t h  engine c o l d  and i n  the compre~sion stroke. The 

crankshaf t  r o t a t i o n  may be obtained by  engaginy a gear and tl ien tu rn ing  the  wheel 

AUTOMAT IC ENR ICH ING DEV ICE 

of the automatic enr i ch ing  device, making sure t h a t  a t  a temperature o f  600 C (1400 F)  

the enr i ch ing  device i s  o f f  (see ins t ruc t ions  given on page 40 o f  t l i e  F l a v i a  w i t h  

ENG IFIE SLW 2UNN ING 

21 . Adjustment o f  enqine s low runninz . With warm engtiie, act on t l ie ad jus t ing  screw, screwing 

i t  ou t  t o  increase the engine speed and i n  t o  decrease i+ (slow running speed2 800 t o  

COI.IP7ESS 1 CN5 

22 . Check o f  compressions ( t o  be c a r r  i ed  ou t  wi t h  warm enqine) . Remove spark plugs and check 

compress ions as ins t ruc ted  on page 01/5 o f  the F l a v i a  Repair Shop Manual. Ref i t Spark 

ELECTROVALVE - THERMOCQ'JTACT 

23 . Check operat ion of enqine s t a r t i n q  e lect rovalve and thermocontact. Check bo th  f o r  opera- 

t i o n  and t i i e  e lec t rova lve  f o r  seal ing, as ins t ruc ted  on page 19 o f  t l ie  F l a v i a  w i t h  

STEER ING BOX 

25 . Check of brake c i r c u i t  ( i n  t t ie engine compartment). Check sea l ing  o f  pipes, master cy l inder ,  

connections on master and c l a v e  cy l inders;  check lock ing  o f  master cy l inder ;  check at -  

- -  
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28. Check c lu t ch  pedal f o r  f r ee  t r a v e l  and hand brake f o r  operation . The c lu t ch  pedal f r ee  tra- 

ve l  must be 20 t o  25 m~ (0.78 t o  0.98" ); the adjustment i s  ca r r  ied out  by ac t  ing on the 

end o f  the cont ro l  cable. Check the hand brake lever travel: i t  i s  correct  when the car 

i s  braked a f t e r  3-4 teeth o f  the ratchet  from the r e s t  posi t ion (botl i  f o r  sedan and deri- 

ved models) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

26. Check lockinqs ( i n  the enqine compartment) of: subframe. f r on t  suspension leaf spr inq and in- 

take manifold. Check tightness of: (2) bol& f o r  subframe, ( 4 )  bo l ts  f o r  f r o n t  suspension 

lea f  spring centre mounting, (8) bo l ts  securing intake mnnifolds t o  cyl inder heads. 

27. Ref i t  a i r  cleaner . . . ............................................. 

CLUTCH PEDAL - HAND BRAK LEVER 

STEER ING COLUMN 

29. Check f i x i n g  o f  steer inq colunn onto dashboard: check tightness o f  steer ing colunn-to- dash- 

board lower f i x i ng  bol t3 (6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

5 s- 
2 

* - z  w 

I 

INSTRUCTIONS FOf7 CARRY ING OUT OF THE F IRST SERVICE CCUPW AT 3000 t 0  3500 

)(M ( 1900 t o  2200 MILES ) AND OF THE SECOFJD SERVICE COUPON AT 6500 T0 7000 

KM (4000 t o  4350 M 1LES)FOR THE FLAV I A  W ITH INJECT ICN ENG IIJE AND DER IVED MOELS 

FRCidT SUSPENS I Cîd 

31. Check o f  f r o n t  suspension un i t .  Make sure tha t  there are: the co t te r  pins on the upper and 

lower arm shafts, the lock plates on the s t a b i l i z e r  bar end bracket nuts and on the con- 

s tan t  veloci  t y  j o i n t  mounting screws; check locking o f  shock absorber attachments and 

inspect f o r  possible o i l  leaks. . . . . .................................... 

5 
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SUBFRAME 

30. Check o f  subframe lockinq (bottom of  car). Check t ightness of: b o l t s  (4) mounting subframe 

onto body, nuts (12) securing centre and rear crossmembers t o  subframe, gearbox-propelling 

u n i t  rear mounting, screws and nuts (2  + 2) securing f ron t  s t a b i l i z e r  bar attachments 

FRONT BRAKES 

32. Check lockinq of f ron t  brake p i p s  (bottom of  car). Check brake hydraulic c i r c u i t ,  w i t h  locking 

. ..................................... of connections on f ront  brake cal ipers 

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

l 
STEERING JOINTS 

34. Checik o f  steer inq ,rods and jo in ts .  Checlc t ightness o f  steer ing coupling yoke clamp screw; 

make sure there are the co t te r  pins on the steer ing arm nuts and on the steer ing rod ends; 

a lso check steer ing shaf t  coupling and steer ing ar t i cu la t ions  . . . . . . . . . . . . . . .  

...................... . 33. Check f ron t  brake f r i c t i o n  pads f o r  wear (min.thickness: 8 mm 0.314") 
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EXIIAUST P IPES 

REAR SUSPEIJS I MI 

36. Check lockinf i  o f :  rea r  suspension, s t a b i l i z e r  bar, r e a c t i o n  bar. Check lock ing  o f  rea r  

l e a f  springs: balts ( 4  + 4 )  secur ing f r o n t  support brackets, nuts ( 4  + 4)  secur ing 

center mounting p lates,  b o l t s  ( 4  + 4 )  securing rear  supports; check lock ing  o f  

shock-absorber upper and lower attachments, o f  s t a b i  l i zer bar and o f  reac t  ion bar 

as ins t ruc ted  on page 03/00? o f  the  F l a v i a  Repair Shop Manuai; make sure t h a t  

the re  a r e  t h e  c o t t e r  p ins on t h e  l e a f  sp r ing  shackles and inspect shock absorbers 

ing of r e a r  brake c a l i p e r  p i p e  connections and inspect f o r  poss ib le  f l u i d  leaks from 

the  bralce systwn; check l o c k i n g  o f  hand brake cab le  anctiorage f i x i n g  nuts (2+2+2 ). 

39. Reset t ing of normal clearance between d iscs and hand brake f r i c t i o n  pads. Qemove rear  wheels 

and r e s e t  t h e  normal clearance (0.1 mm = O . O B 9  ' l )  between d iscs  and hand brake f r i c t i o n  

HEADLAMP AL IGNMENT 

40. Checlc l i q h t i n q  and aliqnment o f  headlamps . As ins t ruc ted  i n  Sketch AST 436 I f o r  LUCAS or  

CARELLO a l i g n i n g  devices; as ins t ruc ted  on pages 07/3 and 07/1 o f  the F lav ia  Repair 

L IGtITS - ACCESSOR IES - INSTRUMENTS 

41. L igh ts  . Check operat ion o f  d i r e c t i o n  ind icators ,  f r o n t  and rear  park ing l i gh ts ,  back-up 

42. Accessor ies , Check operat ion of horns, c i g a r e t t e - l  ighter ,  windscreen washer and wipers 

43. Instr iaients . Check f i x i n g  of: speedometer, r e v o l u t i o n  counter, o i l  pressure gauge, e l e c t r i c  
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B O D Y  

44. Check operat ion of: locks, window requlators, vent i la to r  windows and handles; lubr icate 

doorhinqes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
45. Clieck t iqhtness of screws f ix inq  door hinqes, locks and handles . . . . . . . . . . . . . .  
46. Check openinq and safety lock o f  luqqaqe compartment l i d .  . . . . . . . . . . . . . . . . .  

. . . . . . . .  47. Check f i x i n q  o f  rear bunper, rear number plate, and rear wheel r i m  mouldinqs 

48. Check operation o f  f u e l  tank f i l l e r  l i d  lock . . . . . . . . . . . . . . . . . . . . . . . .  
49. Check bonnet release l inkage and safety latch;  a lso check opanjnq o f  a i r  condi t ioninq systen 

f r o n t  a i r  i n t a k e . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . .  50, Check f i x i n q  o f  f r on t  bumper, f r o n t  number p la te  and f r o n t  wheel r i m  mouldinqs 

Check operat ion o f  r f r o n t  seat s 1  iders, glove locker l i d ,  sunvisors and rear-vi ew m i r r o r  

LEVELS - GREAS ING 

52. Check levels. - Gr engine, i n j ec t i on  pump ( l eve l  plug), gearbox-propelling u n i t  and 

steer ing box - Brake f l u i d  - E n ~ i n e  coolant - Windscreen washer f l u i d  - Battery electro- 

m. Lubricate bat te ry  terminals w i th  petroleum j e l l y .  . . . . . . . . . . . . . . .  
53. Greaslng . Lubr icate through the grease nipples provided (5 on steerir ig s ide and 6 on o p  

posi t e  side); care must be taken t o  pro tec t  the brake discs i n  order t o  avoid smearing 

54. Check, and if necessary restore, t y r e  i n f l a t i o n  pressure, inc luding the spare one. Speci f ie 

pressure: 1.8 atm. (25.6 p.s.i.) f r o n t  and rear, f o r  sedan; 2 atm. (28.5 p . s . i . ) ,  f o r  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  derived models 

I.. 

... 

... 

... 

... 



FLAVIA WIW INJWTION ENGINE 

C O N T E N T S  
Page 

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

TOOL LIST . . . . . . . . . . . . . . . . . . . . . . . . .  2  

DESCRIPTION OF THE FUEL SYSTEM . . 4 3 
Fue l  and E l e c t r i c  System Diagram . . . . . . . . . . . . . .  4 

TROUBLES-PROBA.BLE CAUSES-REMEDI ES 
F a i l u r e  t o  S t a r t  . . . . . . . . . . . . . . . . . . . . . .  6 
I r r e g u l a r  Slow Running . . . . . . . . . . . . . . . . . . .  6 
Slow RunningToo F a s t  . . . . . . . . . . . . . . . . . . .  7 
Engine Missing when A c c e l e r a t i n g  wi th  Car S tanding  . . . . .  7 
Engine Missing under Load ( w i t h  c a r  under a c c e l e r a t i o n )  . . .  8 
Engine wi th  Low Power Output . . . . . . . . . . . . . . . .  8 
Excess ive  F u e l  Consumption . . . . . . . . . . . . . . . . .  9 

FUEL PUl!Ii1P . . . . . . . . . . . . . . . . . . . . . . . . . .  General 10 

Operat ions on Car . . . . . . . . . . . . . . .  Checking t h e  Del ivery  P r e s s u r e  10 . . . . . . . . . . . .  Removing and R e f i t t i n g  t h e  Fuel  Pump 12 

Operat ions on Bench . . . . . . . . . . . . . . .  T e s t i n g t h e P u m p a t  t h e B e n c h  13 . . . . . . . . . . . . . . .  Checking t h e  E l e c t r i c  P o r t i o n  14 
Checking t h e  Mechanica1 P o r t i o n  . . . . . . . . . . . . . .  15 

MAIN FUEL FILTER . . . . . . . . . . . . . . . . . . . . . . . . . .  Genera1 17 

ELEC TROVALVE . . . . . . . . . . . . . . . . . . . . . . . . . .  Genera1 18 . . . . . . . . . . . . . . . . . . .  Checking t h e  Operat ion 19 . . . . . . . . . . . . . . . . . . . .  Checking t h e  S e a l i n g  20 . . . . . . . . . . . . . . . . .  Replacing t h e  E l e c t r o v a l v e  20 

INJECTORS . . . . . . . . . . . . . . . . . . . . . . . . . .  Genera1 21 . . . . . . . . . . . . . . . . . . . . . . . . . .  Removal 21 . . . . . . . . . . . . . . . . . . . . . . . . . .  T e s t i n g  21 . . . . . . . . . . . . . . . . . . . .  Replacing t h e  Nozzle 22 . . . . . . . . . . . . . . . . . . . . . . . . .  R e f i t t i n g  23 

THERMOSTATIC ELEMENT . . . . . . . . . . . . . . . . . . . . . . . . . .  General  23  



FLAVIA WITH INJECTION ENGINE 

. . . . . . . . . . . . . . . . . . . . .  T e s t i n g o n  t h e C a r  24 
. . . . . . . . . . . . . . . . . . . . . . . .  Repla cement 25 

PETROL INJECTION P W  . . . . . . . . . . . . . . . . . . . . . . . . . .  Genera1 26 

Operat ions on Car . . . . . . . . . . . . . . . . . . . . . .  Delivery Valves 33 . . . . . . . . . . . . . . . . . . . . . .  Venting t h e  Pump 34 
Checking t h e  S e a l i n g  O i l  Del ivery t o  t h e  Hydraulic Head . . 34 
Synchronizing t h e  B u t t e r f l y  Valve/In j e c t i o n  Pump Operation . 35 . . . . . . . . . . . . . . .  Checking t h e  I n j e c t i o n  Timing 37 . . . . . . . . . . . . . . . . . . . .  T i r n i n g t h e I n j e c t i o n  38 . . . . . . . . . . . . . . . .  S e t t i n g  t h e  Enr ich ing  Device 40 . . . . . . . . . . . . . . . . . .  Slow-Running Ad justment 42 . . . . . . . . . . . . . . . . . . .  R e m o v a l a n d R e f i t t i n g  43 

. . . . . . . . . . . . . . . . . . . . . . . . .  IMPORTANT 47 

. . . . . . . . . . . . . . . . . . . . . . . . .  TOOL LIST 48 b i s  f 

Operat ions on Bench 
. . . . . . . . . .  Checking t h e  Del ivery and t h e  H y s t e r e s i s  49 . . . . . . . . . . . . . . . . . . .  Checking t h e  Governor 53 . . . . . . . . . . . . . . . . . . . .  - S e t t i n g t h e  Governor 55 . . . . . . . . . . . . . . . .  Checking t h e  Plunger  Travel  57 . . . . . . . . . . . . . . . . .  S e t t i n g  t h e  Plunger  Travel  59 

S e a l i n g  Tes t  of Hydraul ic  Head . . . . . . . . . . . . .  6 3  

I N J E C T I O N  PUMP GENERAL OVERHAUL . . . . . . . . . . . . . . . . . . . . . . .  Hydraul ic  Head 66 
PumpHousing . . . . . . . . . . . . . . . . . . . . . . .  71 

ENGINE U N I T  . . . . . . . . . . . . . . . . . . . . . . . . . .  General 85 
Notes on t h e  Var ian t s  t o  t h e  Conventional Types t o  F i t  t h e  . . . . . . . . . . . . . .  I n d i r e c t  I n j e c t i o n  Fuel  System 85 

APPENDIX 

EXTRACT FROM FLAVIA REPAIR SHOP MANUAL" 
Checking t h e  I g n i t i o n  Timing . . . . . . . . . . . . . . . .  88 

. . . . .  Adjus t ing  t h e  Clearance  between Valves and Rockers 89 . . . . . . . . . . . . . . . . . . . . . . . .  Valve Timing 90 

. . . . . . . . . . . . . . . . . . . . . . . .  SKETCHLIST 93 



FLAVIA WITH INJECTION ENGINE FOREWORD 1 

F O R E V J O R D  

This p u b l i c a t i o n  aims a t  d i r e c t i n g  and 

gu id ing  a l 1  personnel  employed i n  overhaul ing 

and i n  r e p a i r i n g  t h e  F lav ia  c a r s  equipped with 

i n  j e c t i o n  engines.  

T t  d e a l s  with a l 1  t h e  v a r i a n t s  i n t r - o  

duced on t h e  convent ional  models of t h e  Flavia 

c a r s  a s  a consequence of t h e  f i t t i n g  of t h  e  

new f u e l  i n d i r e c t  i n  j e c t i o n  system. 

I n  o rde r  t o  avo id ,  a s  f a r  a s  p o s s i b l e ,  

c o n s u l t i n g  o t h e r  p u b l i c a t i o n s ,  an  appendix has 

been i n s e r t e d  a t  t h e  end of t h e  Manual, where 

t h e  checkings and t h e  opera t ions  t o  b  e  

c a r r i e d  out f o r  t h e  va lve  and t h e  i g n i t i o n  

t imings  a r e  l i s t e d .  

S t i l l  a t  the  end of t h e  Manua1,and just 

a f t e r  the  appendix,  a l 1  workshop Sketches a r e  

grouped. 

A l 1  o t h e r  sub j e c t s  not  p e r t a i n i n g  t o  

t h e  f u e l  system, which a r e  not  s t a t e d  i n  t h i s  

Manual, a r e  t o  be searched i n  t h e  publ icat iom 

d e a l i n g  w i t h  t h e  r e p a i r s  on F lav ia  cars, letter-  

p r e s s  Nou. 879t?769-879878O1 according  t o  whe- 

t h e r  they  a r e  sedans o r  de r ived  models. 



2 FUEL SYSTEX 

TOOL LIST 

FLAVIA WITH INJECTION ENGINE 

T O O L  L I S P  

The t o o l s  l i s t e d  hereunder  r e p r e s e n t  t h e  minimum t001 equipment 

i n d i s p e n s a b l e  t o  c a r r y  out  opera t ions  of normal maint enance,tune-up 

and s e r v i c e  coupons on c a r s  equipped wi th  i n j e c t i o n  engines.  

OUTFIT 8016352 

( S e t  of t o o l s  necessa ry  f o r  o p e r a t i o n s  on t h e  i n j e c t i o n  pump,f i t ted 

t o  t h e  c a r ,  c a r r i e d  out by S e l l i n g  Agencies , Foreign Concess ionai res ,  

Authorized S e r v i c e s )  : , 

801 1354 Socket f o r  i n  j e c t i o n  pump f u e l  d e l i v e r y  va lve  

mounting r i n g  nut  

801 3030 Connector f o r  p r e s s u r e  gauge 8095452 

8013351 Tool t o  hold  f u e l  e n r i c h i n g  device  pushrod bush 

8013352 P i n  t o  l o c k  i n j e c t i o n  pump c o n t r o l  l e v e r  

8015364 P o i n t e r  t o  s e t  b u t t e r f l y  va lve  c o n t r o l  l e v e r  

8015365 Tool t o  s e t  b u t t e r f l y  va lve  opening 

8015366 Tool t o  a d j u s t  t h e  l e n g t h  of b u t t e r f l y  valve-to- 

i n  j e c t i o n  pump l e v e r  connect ing  rod  

8015384 Gauge t o  t ime i n j e c t i o n  pump 

8095452 P r e s s u r e  gauge 

8095800 Thermometer ( w i t h  cage)  t o  check engine water  

tempera ture  when s e t t i n g  t h e  e n r i c h i n g  device.  

NOTE - For t h e  complete s e t  of t h e  t o o l s  necessary  f o r  opera t ima on 

c a r  and f o r  overhauls  a t  t h e  bench c a r r i e d  out  by Lancia bran - 
ches ,  r e f e r  t o  o u t f i t  No. 8016351 on page 48 b i s .  
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F U E L  S Y S T E M  

DESCRIPTION OF THE SYSTEM 

Pigwne 1  schemat ica l ly  shows t h e  e n t i r e  f u e l  s y s t  em, i n c l u d i n g  

t h e  r e l e v a n t  e l e c t r i c a l  u n i t s .  

The p e t r o l  i n  t h e  t a n k  (1)  i s  sucked by t h e  f u e l  r o t a t i n g  pump 

( Z ) ,  which, d r i v e n  by a n  e l e c t r i c  motor ( M ) ,  ope ra tes  with t h e  

i g n i t i o n  key (I)  t u r n e d  t o  t h e  second p o s i t i o n  ( v e r t i c a l ) .  

Prom t h e  pump ( Z ) ,  t h e  p e t r o l  i s  d e l i v e r e d  a t  a  p r e s s u r e  of 1.1 

t o  1.5 atm.(15.6 t o  21.3 p . s . i . ) .  A warning lamp ( S ) ,  on theirist- 

ment pane l ,  l i g h t s  up when t h e  p r e s s u r e  i s  t o o  low (below 0.4 t o  

0.7 atm. = 5.7 t o  10 p . s . i . ) .  Through t h e  main f i l t e r  ( 4 ) ,  t h e  pe - 
t r o l  i s  piped t o  t h e  h y d r a u l i c  head of t h e  i n j e c t i o n  pump ( 3 ) i n  a 

q u a n t i t y  g r e a t  e r  t h a n  r e q u i r e d  by th e  f our  p lungers  , which deliver 

t h e  necessa ry  p e t r o l  t o  t h e  i n j e c t o r s  (5)  ; t h e s e  w i l l  t h e n  provide 

t o  sp ray  t h e  p e t r o l  i n t o  t h e  ends of t h e  i n t a k e  manifolds  a t a  pres - 
s u r e  r ang ing  from 30 t o  38 atmosphePes (wi th  new i n j e c t o r s ) .  

A p a r t  of t h e  excess  f u e l  a r r i v e d  a t  t h e  h y d r a u l i c  head is  a w g  

a b l e  f o r  t h e  o p e r a t i o n  of t h e  e l e c t r o v a l v e  ( 6 ) , w h i l e  t h e  remainder 

r e t u r n s  t o  t h e  t a n k  ( ? ) v i a  t h e  proper  p ipe  t o  which i s  connected, 

by means of a  3-way connector ,  t h e  p i p e  c a r r y i n g  t h e  p e t r o l  a  n d  

t h e  a i r  vented through t h e  connector  ( ~ r o v i d e d  with a  0.5 md.019 

i n .  c a l i b r a t e d  h o l e )  f i t t e d  t o  t h e  cover  of t h e  main f u e l  f i l t e r  

( 4 )  

Besides t h e  main f i l t e r  ( 4 ) ,  o t h e r  t h r e e  f i l t e r s  (7-8-9)pmvide 

t o  p roper ly  c l e a n  t h e  p e t r o l .  

The e l e c t r o v a l v e  ( 6 )  bas  t h e  f u n c t i o n  t o  admit p e t r o l  i n t o  t h e  

d i s t r i b u t i n g  chamber whi le  t h e  s t a r t e r  motor ( M )  i s  be ing  owated;  

t h i s ,  however, ocours only when t h e  water  tempera ture  i s  below 4-5 

t o  55 deg. C (113 t o  131 deg. F ) ;  i n  f a c t ,  a t  such a t e m p e r a t u r e ,  
i 

t h e  thermocontact (T) w i l l  cut-off  t h e  e l e c t r o v a l v e .  
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DIAGRAM 

PLAVIA W1 TH I N J E C T I  ON ENGINE 

Fig.  l - Fuel and Electric System Diagram 

K E Y  

1 - Fuel tank 
2 - Fuel rotating punp 
3 - Kugelf ischer inject ion punp 
4 - Main fuel filter 
5 - Injector 
6 - Electrovalve 
7 - Fuel filter 
8 - Fuei f i lter 
9 - Inlet valve f uel filter 

B - Battery 

Cs - Fuel low pressure warning light 

contact 

I - Ignitionswitch 

M - Startermotor 

S - Fuel low pressure warning light 

T - Engine starting electrovalve 

cut-of f thermocontac t 

Fuel lines 

- - - - - - - Electric connections 
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DESCRIP1IION OF !IEIE SYSTEM 

The e n r i c h i n g  device ,  on t h e  c o n t r a r y ,  i s  on when t h e  engine i s  

cold ;  however, i t  reduces  i t s  o p e r a t i o n  a s  t h e  c o o l i n g  water  temp2 

r a t u r e  i n c r e a s e s , a n d . g o e s  o f f  a t  60 deg. C ( 140  deg.F) approx. 

A s  t o  t h e  forming of t h e  a i r - p e t r o l  mixture ,  t h i a  i s  proper ly  

metered by a mechanism a l l o w i n g  t h e  ins tan taneous  v a r i a t i o n  of both 

a i r  and p e t r o l  amounts accord ing  t o  t h e  load  on t h e  engine.  
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TROUBLES - PROBABLE CAUSES REMEDIES 

FAILURE T0 START 

Probable Causes 

1 )  Fuel de l ivery  pressure  low o r  l ack ing  

2) Elect rovalve  does not opera te  

3)  Enriching device not  opera t ing  with cold  engine 

4 )  Inco r r ec t  opera t ion  of t h e  i n j e c t i o n  pump 

Remedies 

1 ) Carry out t h e  opera t ion  "Checking t h e  Delivery Pressure" o f  t h e  

f u e l  pump 

2 )  Check what s t a t e d  under paragraph t t E l e c t r o v a l v e ~  

3) Check t h e  enr ich ing  device push-rod r e t u r n  s p r i n g  

4 )  Carry out t h e  operat ion "Checking t h e  Delivery Valvestt; should 

t h i s  not  be  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 

IRREGULAR SLOW RUNNING 

Probable Causes 

1 ) One o r  more f a u l t y  i n j e c t o r s  

2) Poor s e a l i n g  of t h e  i n j e c t o r  de l ivery  pipe  connections 

3)  Enriching device opera t ing  with warm en@ne ( o r  i n c o r r e c t l y  s e t )  

4 )  Inco r r ec t  opera t ion of t h e  i n j e c t i o n  pump 

5)  No s e t t i n g  poss ib l e  through t h e  screw provided 

6 )  Air-locks i n  t h e  pipes  o r  i n  t h e  pwip 

Remedies 

1 )  Check and, i f  necessary,  renew t h e  f a u l t y  i n j e c t o r  

2 )  Slacken, then screw them i n  again ,  without fo rc ing  excessively 

(not  over 3.5 kgm = 25.3 l b .  f t . ) ;  i f  necessary,  r ep l ace  t h e  p i  

pe complete w i t h  connection. 

3) Check t h e  s e t t i n g  and, i f  necessary,  r ep l ace  t h e  thermocontact. 
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TROUBLES - PROBABLE CAUSES - REMEDIES 

4 )  Carry out  t h e  o p e r a t i o n  "Checking t h e  Del ivery  Valvesw; should 

t h i s  not b e  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 

5 )  Clean t h e  by-pass g a l l e r y  wi th  t h e  proper  brush. 

6 )  Vent t h e  system. 

SLOW RUNNING T00 FAST 

Probable  Causes 

1 )  Too f a s t  adjustment  

2 )  The b u t t e r f l y  va lve  does not  r e t u r n  t o  t h e  minimum opening p o s i  

t i o n .  

3 )  Accidenta l  a i r  seepages.  

4  ) Enriching  device  improperly s e t .  

5 )  I n c o r r e c t  o p e r a t i o n  of t h e  i n j e c t i o n  pump. 

6 )  No s e t t i n g  p o s s i b l e  through t h e  screw provided. 

Remedies 

1)  Repeat t h e  slow runn ing  a d  justment 

2 )  Inspec t  t h e  c o n t r o l  l i n k a g e  f o r  b inding;  i f  necessary , check t h a t  

t h e  s t o p  screw (5 )  i s  s e t  a s  s p e c i f i e d  on page 37,  paragraph C). 

3)  Check i n t a k e  ducts  f o r  s e a l i n g  downstream t h e  b u t t e r f l y  v a l v e  

( a i r  hoses  i n  p a r t i c u l a r ) .  

4 )  Repeat t h e  o p e r a t i o n  " S e t t i n g  t h e  Enr iching  Device". 

5) Carry out t h e  o p e r a t i o n  lfChecking t h e  Del ivery  Valves" ; should 

t h i s  not  b e  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 

6 )  Clean t h e  by-pass g a l l e r y  wi th  t h e  proper  brush.  

ENGINE MISSING WHEN ACCELERATING WITH CAR STANDING 

Probable Causes 

1 )  Improper o p e r a t i o n  of t h e  e n r i c h i n g  device.  

2 )  Air-lock i n  t h e  i n j e c t i o n  pump i n l e t  p ipe ,  o r  i n  t h e  pump. 

3)  B u t t e r f l y  valve-in j e c t i o n  pump i n c o r r e c 3  s e t t i n g .  

4 )  I r r e g u l a r  i n c r e a s e  of t h e  a i r  f low through t h e  b u t t e r f l y  v a l v e  



8 FUEL SYSTEM FLAVIA WITH INJECTION ENGINE 
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owing t o  excess ive  d e p o s i t s .  

5 )  I n c o r r e c t  o p e r a t i o n  of t h e  i n j e c t i o n  pump. 

Remedies 

1 )  Carry out  t h e  o p e r a t i o n  " S e t t i n g  t h e  Enr ich ing  Devicew. 

2)  Vent t h e  system. 

3)  Repeat t h e  r e l e v a n t  s e t t i n g .  

4 )  Clean t h e  b u t t e r f l y  va lve  and i t s  s e a t ;  i f  necessary ,  r e p e a t  tha 

minimum opening a  d  justment . 
5)  Carry out  t h e  o p e r a t i o n  IIChecking t h e  Del ivery  Valvesw; should 

t h i s  n o t  be enough, remove t h e  pump and t e s t  it on t h e  bench. 

Probable Causes 

1  ) B u t t e r f l y  va lve / in  j e c t i o n  pump improper s e t t i n g .  

2 )  One o r  more f a u l t y  i n j e c t o r s .  

3 )  Low p r e s s u r e  f u e l  d e l i v e r y  t o  t h e  i n j e c t i o n  pump. 

4 )  Improper o p e r a t i o n  of t h e  i n j e c t i o n  pump. 

Remedies 

1. Repeat t h e  r e l e v a n t  s e t t i n g .  

2. Check t h e  o p e r a t i o n  and,  i f  necessary ,  r e p l a c e  them. 

j. Carry out  t h e  o p e r a t i o n  "Checking t h e  Del ivery P r e s ~ u r e ~ ~  a s  i n -  

s t r u c t e d  on page 10. 

4. Carry out  t h e  o p e r a t i o n  "Checking t h e  Del iveryValvesH; should 

t h i s  n o t  be  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 

ENGINE WITH LOW POWER OUTPUT 

Probable Causes 

1. Improper b u t t e r f l y  v a l v e l i n  j e c t i o n  pump s e t t i n g .  

2. Low p r e s s u r e  f u e l  d e l i v e r y  t o  t h e  i n  j e c t i o n  pump. 

3. Res t ra ined  a i r  f low.  

4 .  I n c o r r e c t  o p e r a t i o n  of t h e  i n j e c t i o n  pump. 
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TROUBLES - PROBABLE CAUSES - REMEDIES 

Remedies 

1 )  Repeat t h e  r e l e v a n t  s e t t i n g .  

2 )  Carry out  t h e  o p e r a t i o n  I1Checking t h e  Del ivery  Pressure"  a s  i n -  

s t r u c t e d  on page 10. 

3)  Check t h e  a i r  c l e a n e r  element a n d , i f  necessa ry ,  renew it. 

4 )  Carry out  t h e  o p e r a t i o n  "Checking t h e  Del ivery  Valvestt; should 

t h i s  n o t  b e  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 

EXCESSIVE FUEL CONSUMPTION 

Probable  Causes 

1 )  Fuel  l e a k s  from t h e  system. 

2 )  Enr iching  dev ice  o p e r a t i n g  wi th  warm engine.  

3 )  The e l e c t r o v a l v e  does not  c l o s e  completely.  

4 )  Improper o p e r a t i o n  of t h s  i n j e c t i o n  pump. 

Remedies 

1 ) I n s p e c t  t h e  whole f u e l  system. 

2)  Carry out t h e  o p e r a t i o n  " S e t t i n g  t h e  Enr iching  Device" and, ïf 

necessary ,  renew t h e  thermocontact .  

3 )  Check t h e  o p e r a t i o n  and,  i f  necessa ry ,  r e p l a c e  i t .  

4 )  Carry out  t h e  o p e r a t i o n  "Checking t h e  Del ivery  Valvesw; should  

t h i s  not  be  enough, remove t h e  pump and t e s t  i t  on t h e  bench. 
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FUEL PUMP 
2 

F U E L  P U M P  

GENERAL 

Driven by an e l e c t r i c  motor, i t  i s  a Kuge l f i sche r  PLP 5A-4Ltype 

r o t a t i n g  pump. 

It is  l o c a t e d  on t h e  r ight-hand f r o n t  of t h e  engine compartment, 

j u s t  below t h e  main f u e l  f i l t e r .  

The da ta  f o r  t h e  t e s t  on t h e  bench a r e  s p e c i f i e d  i n  Sketch 10861. 

A s  t o  t h e  maintenance, i t  only  r e q u i r e s  t h e  renewal of t h e  p re -  

f i l t e r  every 14000 km (8500 m i l e s )  and of t h e  motor brushes every 

49000 km (30000 m i l e s ) .  

The f u e l  pump p r e - f i l t e r  i s  housed i n  a  r e c e s s  i n s i d e  t h e  luggage 

compartment and i s  a c c e s s i b l e  by removing t h e  s p a r e  wheel. 

A warning lamp, on t h e  ins t rument  pane l ,  l i g h t s  up when t h e  f u e l  

f  eed i s  e f f e c t e d  a t  a p r e s s u r e  lower t h a n  0.4 t o  0.7 atm. (5 .7  t o  10 

p . s . i . ) .  

O P E R A T I O N S  O N  C A R  

CHECKING THE DELIVERY PRESSURE 

The pump o p e r a t e s  p roper ly  when t h e  f u e l  d e l i v e r y  p r e s s u r e r a n g e s  

from 1.1  t o  1.7 a t m ( l 5 . 6  t o  24.2 p . s . i . ) .  

Should t h e  f u e l  f e e d  occur  a t  a  p r e s s u r e  not  corresponding t o t h e  

above-stated v a l u e s ,  t h e  proper  opera t ion  of t h e  e n t i r e  f u e l  system 

would be more o r  l e s s  badly a f f e c t e d ,  and t h e  well-known detr imental  

consequences on t h e  engine e f f i c i e n c y  would r e s u l t .  It is  j u s t  when 

a  more o r  l e s s  n o t a b l e  f a 1 1  i n  t h e  engipe e f f i c i e n c y  i s  not iced , tha t  

t h i s  checking i s  c a r r i e d  ou t ;  b e a r  i n  mind, however, t h a t  no t  l e s s  

impor tant  causes  may concur i n  reducing  t h e  engine e f f i c i e n c y  ( s e e  

"Troubles - Probable Causes - Remedies"). 

To check t h e  f u e l  d e l i v e r y  p r e s s u r e  on t h e  c a r ,  a p r e s s u r e  gauge ig 

s e r t e d  i n t 0  t h e  c i r c u i t  i s  used, and t h e  procedure f o r  t h e  check i s  

a s  fol lows:  
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- remove t h e  low p r e s s u r e  warning l i gh t  c o n t a c t  from t h e  main f u e l  

f i l t e r  and f i t ,  t o  i ts p l a c e ,  p r e s s u r e  gauge 8015461 complete with 

t h e  connector  s u p p l i e d  wi th  i t ;  

- .  swi tch  t h e  i g n i t i o n  on t o  opera te  t h e  f u e l  pump and make s u r e  

t h a t  t h e  p r e s s u r e  gauge r e a d i n g  i s  w i t h i n  t h e  above-specif ied val, 

ues.  

Should t h e  p r e s s u r e  r e a d i n g  be l e s s  t h a n  1.1 atm. (15.6  p . s . i . 2  

before  removing t h e  pump t o  t e s t  it on t h e  b e n c h , i t  i s  s u i t a b l e  t o  

c a r r y  out  t h e  fol lowing:  

Pre l iminary  Checks 

- Make s u r e  t h a t  t h e  pump opera tes ;  a low hum w i l l  prove th i s .  

- Make s u r e  t h a t  t h e  diameter  of t h e  o u t l e t  h o l e  of t h e  brea ther .  

and f u e l  r e t u r n  banjo  union ( 5  - f i g . $ )  f i t t e d  t o  t h e  main filtes 

i s  n o t  g r e a t e r  than  0.5 mm (0.0197 " ) .  

- Measure t h e  q u a n t i t y  of f u e l  conta ined  i n  t h e  tank;  i t  s h a l l  n o t  

b e  l e s s  t h a n  5  l i t r e s  ( 1.1 Imp. g a l l .  = 1.3 U.S .A.  g a l l .  ). 

- Examine t h e  p r e - f i l t e r  (housed i n  a  r e c e s s  under t h e  s p a r e  wheel) 

- Check t h a t  t h e  main f u e l  f i l t e r  element i s  not  d i r t y .  

- Check t h e  charge  of t h e  b a t t e r y .  

I f  t h e  above checks do no t  d e t e c t  any cause  f o r  t h e  p r e s s u r e  drop, 

i t  w i l 1  be  necessary  t o  remove t h e  pump and t o  c a r r y  out  t h e  opera - 
t i o n  "Tes t ing  t h e  Pump a t  t h e  Bench". 

Note - It i s  a d v i s a b l e  t o  c a r r y  out t h e  above checks even when the 

p r e s s u r e  r e a d i n g  i s  ve ry  c l o s e  t o  t h e  l i m i t  s p e c i f i c a t i o n o f  

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

Should t h e  p r e s s u r e  r e a d i n g  by v e r y  c l o s e  t o  t h e  l i m i t  s p e c i f i c a  

t i o n  of 1.7 atm. (24.2 p . s . i .  ) , i t  is  a d v i s a b l e  t 0  c a r r y  out  t h e  
l --- 

fol lowing:  
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Preven t ive  Checks 

- Make s u r e  t h a t  t h e  main f i l t e r  element i s  not  clogged ( i f  neces 

sa ry ,  c l e a n  i t ) .  

- Examine t h e  c o n d i t i o n  of t h e  f i l t e r  i n  t h e  i n j e c t i o n  pump i n l e t  

connec to r  and c l e s n  

- Make s u r e  t h a t  t h e  f u e l  re.Gurn duct i n  t h e  h y d r a u l i c  head of the 

i n j e c t i o n  pump is no t  clogged; i t  i s  a c c e s s i b l e  by removing t h e  

f u e l  r e t u r n  p ipe  banjo b o l t .  

- Make s u r e  t h a t  t h e  r e t u r n  p i p e s  a r e  not clogged. 

Conversely,  should  a  p r e s s u r e  h i g h e r  t h a n  1.7 atm. (24.2. p. s . i .  1 
be n o t i c e d ,  t h e  t r o u b l e  i s  c e r t a i n l y  t o  be l o c a t e d  i n  t h e  f u e l  

pump; t h e n  i t  w i l 1  be  necessary  t o  c a r r y  out t h e  o p e r a t i o n  under 

paragraph "Tes t ing  t h e  Pump a t  t h e  Bench" concerning t h e  c o n  e- 

shaped valve.  

RERIOVING AND REFI TTING THE FUEL PUMP 

Removing 

- Disconnect t h e  wi re  from t h e  pump. 

- Disconnect t h e  f u e l  i n l e t  (with union) and f e e d  p ipes .  

- Remove t h e  f u e l  pump 

Bef i t t i n q  

A f t e r  c a r r y i n g  out  t h e  checkinga and t h e  overhauls  a s  necessary,  

reassemble t h e  pump and proceed t o  r e f i t t i n g  i t  t o  t h e  c a r  by r e -  

v e r s i n g  t h e  removal procedure.  
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, , FUEL PUMI? 

O P E R A T I O N S  O N B E N C H  

TESTING THE PUMP AT THE BENCH 

This o p e r a t i o n  c o n s i s t s  of two impor tant  t e s t s :  

Tes t  No. 1  ( f i g .  3)  

I n s t a l l  t h e  pump on t e s t  bench 8016850 ( s e e  s k e t c h  1113 I ) .  

- Operate t h e  pump motor. 

P lug  t h e  d e l i v e r y  hose and, by a c t i n g  on t h e  screw (22 i n  f i g u r e  

3 ) ,  check whether t h e  cut-out p r e s s u r e  may b e  brought t o  1 .5 t1 .7  

atm. (21,3+24.2 p . s . i .  ) ; otherwise  , proceed t o  removing, clcan- 

i n g  and if necessa ry  renewing t h e  cone-shaped va lve  and r e l e v a n t  

s p r i n g  a s  fo l lows:  

- unscrew t h e  a d j u s t i n g  screw (22)  and withdraw t h e  a e a l  (21) ,  t h e  

s p r i n g  (20) and t h e  v a l v e  (19)  ; 

- c l e a n  ( w i t h  a i r  p r e s s u r e )  t h e  v a l v e  s e a t  and t h e  va lve ,  then  make 

s u r e  t h a t  t h e  l a t t e r  s l i d e s  f r e e l y  i n  i ts  s e a t ,  o therwise  replace 

i t ;  

- examine t h e  o t h e r  p a r t s ,  renew t h e  i n e f f i c i e n t  ones and r e f i t t h e  

pump companents, without  t i g h t e n i n g  t h e  screw (22) ;  

- s t a r t  t h e  motor a g a i n  and,  i f  necessary ,  a c t  on t h e  screw ( 2 2 ) t o  

r e s t o r e  t h e  cut-out p r e s s u r e  of the  pump t o  1.5 + 1.7 atm.( 21.3 

+ 24.2 p . s . i . ) .  

If t h e  fo rego ing  procedure i s  n o t  s u f f i c i e n t  t o  s e t  t h e  cut-out 

p r e s s u r e  t o  t h e  d e s i r e d  va lue ,  c a r r y  out t h e  checkings ~ ) a n d  B) 

d e t a i l e d  f u r t h e r  on. 

Test  No. 2  

I n s t a l l  t h e  pump on t e s t  bench 8016850 ( s e e  s k e t c h  1113 I ) .  

- Operate t h e  pump motor. 

Check t h a t ,  with a  d e l i v e r y  p r e s s u r e  of 1.2 atm. (17 p . s . i . )  and 

a  12 V c u r r e n t ,  t h e  pump d e l i v e r y  i s  n o t  l e s s  than  45 l i t e r s  p e r  

hour  ( s e e  d a t a  of s k e t c h  1086 I) .  
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FUEL PUMP 
-- 

- Check t h e  p r e s s u r e  value ind ica ted .  by t h e  gauge; a s  i t  wil1 b e  

d i f f e r e n t  from t h e  t e s t  va lue  (1.2 atm.= 17 p . s . i . ) ,  i t  w i l l  b e  

necessa ry  t o  choke t h e  de l ive ry  p i p e ,  downstream t h e  p r e s s u r e  

gauge, up t o  o b t a i n i n g  t h e  r e a d i n g  r e q u i r e d .  

- Once t h e  p r e s s u r e  h a s  been brought t o  t h e  des i red  va lue ,  c o l l e c t  

t h e  t e s t  f l u i d  f lowing out of t h e  d e l i v e r y  p ipe  i n  a  s u i t a b l e  con - 
t a i n e r  dur ing  two minute:;. 

A f t e r  t h e  pump has  opera ted  f o r  t h e  t ime and a t  t h e  cond i t ions  

s p e c i f i e d  above, a t  l e a s t  1.5 l i t e r s  (2.64 Imp. p i n t s  - 3.16 USA 

p i n t s )  of f l u i d  w i l l  have t o  be i n  t h e  c o n t a i n e r .  

I f  t h e  amount of f l u i d  c o l l e c t e d  i s  not  a s  s p e c i f i e d ,  i t  w i l l  be  

necessary  t o  c a r r y  out t h e  fo l lowing  checkings A )  and B ) :  

A )  Checking t h e  E l e c t r i c  P o r t i o n  ( f i g .  j) 

- Unhook t h e  r e t a i n e r  clamp ( 8 )  and l i f t  o f f  t h e  cover  (9)and t h e  

s e a l  ( 1 0 ) .  

- Check t h e  c o n d i t i o n  of t h e  commutator and brushes ;  if necessary ,  

renew t h e s e ,  a f t  e r  c leanir ig  t h e  commutator.Should t h e  commiltator 

p r e s e n t  burning  t r a c e s ,  o r  very smal1 and hard b a l l s  which cannot 

be  removed, r e p l a c e  t h e  e l e c t r i c  p o r t i o n  complete. 

Fiq. 2 - Replacinq the Brushes 
1. Brush retaining tab - 2. Brtlsh - 3. Commutator - 4 .  Guiding 
s ides - 5. Commutator-to-brush contact surface. 
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FUEL PUMP 

- Examine t h e  armature;  i f  burning t r a c e s  a r e  denoted o r  i f ,  onfeed - 
ing t h e  motor wi th  12 v o l t  d i r e c t  c u r r e n t ,  i t  does not  r e v o l ~ a t  

t h e  proper  speed,  renew t h e  e l e c t r i c  p o r t i o n  ( 5 )  of t h e  pump by 

de tach ing  it from t h e  mechanica1 one ( 7 ) .  

NOTE - The t h r e e  union screws ( 1  5) a r e  not  s u p p l i e d  a s  s p a r e s ;  

however, t h e y  may be  e a s i l y  found on t h e  market ( 5 ~ 0 . 8  mm -0.197 

x 0.0315 i n .  - with hexagon countersunk head) .  

B ) Checking t h e  Mechanica1 P o r t i o n  ( f ig .  3)  

- Unscrew t h e  cap n u t s  ( 1 )  and remove t h e  ban jo  unions(3-16)and the  

gaske t s  ( 2 ) .  

- Unscrew t h e  screws ( 1 7 ) ,  p r e s s i n g  t h e  cover  p l a t e ( î 8 ) a g a i n s t  t h e  

body, so a s  t o  prevent  t h e  b a l 1  ( 13) and t h e  ca tch  (12) ,under t h e  

t h r u s t  of t h e  s p r i n g  ( 1  l ) ,  from f a l l i n g  o f f .  , 

Fiq. 3 - Fuel Punp 
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FUEL PTJIïll? 
3 

NOTE - The screws (17) a r e  not supplied a s  spares  (4x0.7 mm - 0.157 

x 0.0275 i n .  hexagon count ersunk. head). 

- Remove t h e  cover p l a t e  ( l a ) ,  paying a t t e n t i o n  not t o  s c a t t e r  t h e  

above-mentioned j p a r t s  ( b a l l ,  ca tch  and sp r ing ) .  If t h e  inner  s u r  

face  of t h e  cover p l a t e  i s  excess ively  worn ou t ,  r ep lace  t h i s .  

- Take out t h e  two gears ,  c lean  every p a r t  and then make s u r e  t h a t  

t h e  c learances  between gears  and p ins  and between gears  a n d  

t h e i r  s e a t s  a r e  not  excessive (anyhow not  s0 important a s  t 0  impai r  

t h e  good operat ion of t he  pump); otherwise,  t h e  mechanica1 partion 

(7)  of the  pump w i l 1  have t o  be  renewed a s  an assembly. 

- Ref i t  t h e  gears  i n t 0  t h e i r  s e a t s .  

- Ref i t  t h e  sp r ing  ( 1 1 ) ,  t h e  ca tch  (12)  and t h e  b a l 1  (13),then,keep 

i n g  t h e  b a l l  pressed aga ins t  i t s  s e a t  by means of a  f e e l e r  gauge 

( s t ra igh tedge  or  s i m i l a r  t o o l ) ,  f i t  t h e  cover p l a t e  ( 1 8 ) ( ~ a y  a t -  

t e n t i o n  t h a t  t h e  gasket (14) i s  not d isplaced from i t s  s e a t ) , r e -  

move t h e  f e e l e r  gauge ( s t r a igh tedge  o r  s i m i l a r  t o o l )  and screw in 

t h e  screws (17) wi th  t h e  re levan t  washers. 

Caution - E i t h e r  i n  case  A )  , o r  i n  case  B ) ,  take  t h e  opportuni t y 

t o  check t h a t  i n  the  s ea t  housing t h e  gear  t r ansmi t t i ng  

t h e  motion from t h e  e l e c t r i c  t o  t h e  mechanica1 por t ion  , 
t h e r e  is  a s u f f i c i e n t  quan t i ty  of grease  KLüBER PROL 500 

B. 

- Re-test t h e  pump on the  bench and, i f  necessary, s e t  t h e  cone- 

shaped valve a s  described under "Test No. 1 " .  
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h U I N  FUEL FILTER 
f \ 

M A I N  F U E L  F I L T E R  

GENERAL 

Manufactured by FISPA, i t  i s  a f i l t e r  of t h e  pleated-paper e l e -  

ment type .  

It i s  l o c a t e d  a t  t h e  t o p  f r o n t  of t h e  right-hand side ofthe engine 

conpartment,  and i t  houses ,  i n  i t u  t o p ,  t h e  low pressure  warning 

l i g h t  c o n t a c t .  

A s  t o  maintenance, i t  must be c leaned,  t o g e t h e r  with t h e  element 

( 1  3 ) ,  every 14000 lans (8500 m i l e s ) .  

A f t e r  t h e  c l e a n i n g  (excep t  f o r  t h e  o t h e r  causes l i s t e d  on page 

12 under "Preven t ive  ChecksH) ,  should i t  be n o t i c e d  t h a t  thepresme 

i n d i c a t e d  by gauge 8015461, f i t t e d  i n  p l a c e  of t h e  c o n t a c t ,  always 

t e n d s  t o  t h e  maximum va lue  of 1 .7 atm. (24.2 p . s . i . ) ,  remove and 

renew t h e  element ( 13) .  

RENLOVAL , OVERHAUL AND REFIT'!] NG 

Removal 

- Disconnect t h e  wire  from t h e  low p r e s s u r e  warning l i g h t  conta c  t 

- Unscrew t h e  banjo  b o l t s  s e c u r i n g  the f u e l  i n l e t  a  n d  d e  l i v e r y  

p ipes .  

- Remove t h e  b r e a t h e r  and f u e l  r e t u r n  connector .  

- Unscrew t h e  mounting screws and l i f t  o f f  t h e  f i l t e r  a s sy .  

Overhaul ( f ig .  4 )  

- Drain t h e  f u e l  from t h e  bowl 

- Lock t h e  f i l t e r  i n  a v i c e  

- Unscrew t h e  low p r e s s u r e  warning l i g h t  c o n t a c t  ( 1 )  

- Unscrew t h e  c e n t r e  b o l t  ( 9 )  and de tach  t h e  bowl ( 1 4 )  complete 

with element ( 1  3 )  

- Withdraw t h e  element o f f  t h e  bowl and c l e a n  i t ;  should it be ne- 

c e s s a r y ,  renew i t  

- Unscrew t h e  banjo  b o l t s  ( 6 )  s e c u r i n g  t h e  f u e l  i n l e t  and d e l i v e r y  

. p ipe  banjo  unions (8)  and remove the gaske t s  ( 7 ) .  
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F i g .  4 - Main f u e l  f i l t e r  

- Unscrew t h e  banjo  b o l t  ( 3 )  f i x i n g  t h e  b r e a t h e r  and f u e l  r e t u r n  

connector  ( 5 )  and remove t h e  r e l a t i v e  gaske t s  ( 4 ) .  By uaing f l o x  

meter 801 5361, i f  a v a i l a b l e ,  check t h a t  t h e  o u t l e t  h o l e  of the  an- 

n e c t  or  has  a  diameter  of 0 .5 mm (0.019 i n .  ),otherwise renew the con 

nector .  

- Clean t h e  removed components,renew t h e  i n e f f i c i e n t  ones and r e a s  

semble t h e  f i l t e r .  

Ref i t t i n g  

Once t h e  above overhaul  has  been c a r r i e d  out and t h e  necessaryag 

ponents renewed, r e f i t  t h e  f i l t e r  by r e v e r s i n g  t h e  removal order .  

ELECTROVALVE ( f ig- 5 ) 

GENERAL 

The e l e c t r o v a l v e  (magnetic va lve )  h a s  t h e  f u n c t i o n  t o  spray  add& 

t i o n a l  f u e l  i n t 0  t h e  d i s t r i b u t i n g  chamber, whi le  t h e  s t a r t e r  motor 

i s  opera ted ,  s o  as t o  f a c i l i t a t e  t h e  engine s t a r t i n g .  

Its operat ion,however ,  i s  only r e q u i r e d  a t  c e r t a i n  temperatures  

o f  t h e  engine; i n  f a c t ,  when t h e  tempera ture  of t h e  c o o l i n g  water  

i s  above 45 t o  55 deg.C ( 1  13 t o  131 deg.Fphe engine does not req-e 
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ELEC TROVALVE 

any a d d i t i o n a l  f u e l  dur ing  i ts  s t a r t i n g .  

The cut-off of t h e  e l e c t r o v a l v e  i s  e f f e c t e d  by a  thermocontact , 
which, b e i n g  f i t t e d  t o  t h e  e n r i c h i n g  device  body p l u g , i s  a f f e c t e d  

by t h e  tempera ture  of t h e  water  i n s i d e  t h e  device  i t s e l f  (upstream 

tihe water  by-pass ' t h e r m o s t a t ) .  

I n  f a c t ,  t h e  thermocontact w i l l  open t h e  e l e c t r i c  c i r c u i t  o f t h e  

c a b l e  connec t ing  t h e  s t a r t e r  motor t o  t h e  e l e c t r o v a l v e ,  when the 

tempera ture  of t h e  water  i n s i d e  t h e  e n r i c h i n g  device  w i l l  r each  45 

t o  55 deg. C (113 t o  131 deg.F). 

CHECKING THE OPERATION 

To c a r r y  out  t h e  fo l lowing  o p e r a t i o n s ,  i t  i s  ind i spensab le  t h a t  

t h e  tempera ture  of t h e  c o o l i n g  water  i n s i d e  t h e  engine b e  below 45 

deg. C (1  13 deg. F) .  

- Remove t h e  low p r e s s u r e  warning l i g h t  c o n t a c t  from t h e  mainfilter; 

and f i t  p r e s s u r e  gauge 8015461 t o  i t s  p lace .  

- Turn t h e  i g n i t i o n  key t o  opera te  t h e  f u e l  pump;the pressuregauge 

w i l l  i n d i c a t e  a  c e r t a i n  p r e s s u r e  (1.1 t o  1.7 atm. - 15.6 t o  2 4 . 2 

p. s. i. ) , which corresponds t o  t h e  pump d e l i v e r y  one. 

- Push and t h e n  r e l e a s e  t h e  i g n i t i o n  key t o  o p e r a t e  t h e  starter-, 

a t  t h e  moment i n  which t h i s  i s  o p e r a t e d , t h e  p ressu re  gauge w i l l  

have t o  i n d i c a t e  a  temporary drop of p ressu re .  Should, on thecan  - 
t r a r y ,  no f a 1 1  i n  p r e s s u r e  be  n o t i c e d ,  i t  is necessary ,  bef0  r e  

dec id ing  t o  renew t h e  e l e c t r o v a l v e ,  t o  make s u r e  t h a t  t h e  f u e l  

i n l e t  ban jo  b o l t  ( l )  and t h e  r e l e v a n t  union ( 3 )  a r e  no t  clogged, 

o r  t h a t  t h e  i n l e t  hose i s  n o t  d i s t o r t e d ;  i n  case  n o t h i n g  i r r e g u  - 
l a r  i s  n o t i c e d ,  i t  w i l l  he necessa ry  t o  r e p l a c e  t h e  electrovalve.  

The above check has  determined t h e  s e r v i c e a b i l i t y  o r  n o t  of t h e  

e l e c t r o v a l v e ;  t h e  f o l l o w i n g  one, on t h e  c o n t r a r y ,  w i l l  s e r v e  t o  

de.termine t h e  s e r v i c e a b i l i t y  of Che thermocontact.  

- Raise  t h e  tempera ture  of t h e  water  i n s i d e  t h e  engine up t o  55 deg. 

C (131 deg. F ) ,  not  over .  

- Stop  t h e  engine and t u r n  t h e  i g n i t i o n  key t o  opera t  e  t h e  aiel  p p .  
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- Push and r e l e a s e  t h e  i g n i t i o n  key t o  opera te  t h e  s t a r t e r  motor; 

dur ing t h i s  opera t ion,  oheck t h a t  t h e  pressure  gauge d o e  s not 

i n d i c a t e  any f a 1 1  i n  pressure ,  otherwise renew t h e  thermocontact. 

CHECKING THE SEALING ( fop the  d e l i v e r y  t e s t ,  re fep  t o  sheet 5b/5 of  Sketch 1113 I )  

To ca r ry  out t h i s  check, proceed a s  follows: 

- unscrew t h e  banjo b o l t  ( 1 )  and place  it temporari ly aside,tcgether 

with t h e  re levan t  union and hose 

(3 ) ;  
- remove t h e  e lec t rova lve  ( 5 )  and 

leave  t h e  gasket ( 6 )  on i t s  seat; 

- r e f i t  t h e  fueL i n l e t  p ipe  (3)Eind 

t h e  gaskets  ( 2 )  t o  t h e  e l e c t r o  

valve  and secure  them by means 

of t h e  r e l evan t  banjo b o l t ;  

- t u r n  t h e  i g n i t i o n  key t o  operate 

t h e  f u e l  pump, and then  examine 

t h e  e lec t rova lve  f o r  any l eaks ;  

should somie l e a k  be detected,re- 

new t h e  e lec t rovalve .  
Fig. 5 - Electrovalve 

REPLACING THE ELECTROVALVE 

When t h e  e lec t rova lve  has t o  be replaced,a lso  t h e  relevant gasket 

( 6 )  and, i f  necessary t h e  gaskets  (2), w i l 1  have t o  ba renewed. 

The operat ions  f o r  t h e  removal and the  r e f i t t i n g  a r e  so easy t o  

be c a r r i e d  out t h a t  no p a r t i c u l a r  procedure i a  required;  bear i n  

mind, however, t h a t  , once t h e  r e f i t  t i n g  hau been completed, t h e  banjo 

b o l t ( 1 )  must be t igh tened  t o  a torque o f  0.7 t o  0.8 mkg (5.06 t o  

5.78 1 b . f t . ) .  
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INJECTORS 
, 

I N J E C T O R S  

GENERAL 

Manufactured by Kuge l f i sche r ,  they  a r e  of t h e  DLO-20B type. They 

only  need a  p e r i o d i c a l  check every 21000 km (13000 mi1es ) to  be c a r  - 
r i e d  out i n  accordance with t h e  procedure descr ibed  under t h e  ope 

r a t i o n  "Tes t ingt l .  

RENOVAL 

- Unscrew t h e  union s e c u r i n g  t h e  

f u e l  delivery p ipe  t o  t h e  i n j e c  - 
t o r  t o  be examined,holding t h e  

i n j e c t o r  connect ion  with another 

spanner , then  d i s p l a c e  t h e  p ipe  

by t h e  r e q u i r e d  amount ( s e  e  

f i g .  6 ) .  

- Unscrew and remove t h e  i n j e c -  

t o r .  

Fiq. 6 - Removinq the Injector 

TESTING 

Note - The fo l lowing  t e s t  h a s  t o  be  c a r r i e d  out under a  hood p r 2  

vided w i t 2 1  a n  exhaus ter  capable  of absorbing  t h e  vapours produc e  d 

by t h e  s p r a y i n g  dur ing  t h e  t e s t .  

It must be  c a r r i e d  out  by rneans of a  hand- tes t ing  pump equipped 

wi th  a  p r e s s u r e  gauge graduated up t o  50 + 6 0  atmospheres. 

Bef o re  cornmencing any t e s t i n g  opera t i o n ,  g ive  s e v e r a l  pump s h o t s  

s o  a s  t o  c l e a n  t h e  i n j e c t o r  i n t e r i o r  thoroughly.  

The new i n j e c t o r  i s  s e t  t o  open a t  a p r e s s u r e  of 30 t o  38 atmos- 

pheres  and,  when t e s t i n g  a  used i n j e c t o r ,  t h e  d e l i v e r y  pressu r e 

must not  be l e s s  than  20 atmospheres.  

Sub j e c t i n g  t h e  i n j e c t o r  t o  a  pressiise of 15 atniospheres f o r  10 

seconds,  no d r i b b l e  s h a l l  be d e t e c t e d .  
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INJECTORS 

I 
Fig .  7 - Testing the In jector  

The j e t  given by t h e  nozz le  must be f i n e l y  sp rayed ; in  addi 

i t  must have a  c o n i c a l  shape (cone a n g l e  = 20 deg.) and c o m  p l y  

wi th  t h e  s p e c i f i c a t i o n s  of f i g u r e  7. 

The i n j e c t o r  not  complying even with one only of t h e s e  s p e c i f i  

c a t i o n s ,  r e q u i r e s  t h e  replacement of t h e  nozzle  ( 4 ) , f i g .  8. 

REPLACING THE NOZZLE (Fig .  8 )  

- Unscrew and de tach  t h e  i n j e c t o r  h o l d e r  (2) f rom t h e  connection(1). 

- E x t r a c t ,  from t h e  i n j e c t o r  h o l d e r ,  t h e  washer ( 3 )  and t h e  nozzle 

( 4 ) .  

- I n s e r t  a new nozz le  and a l s o  a  new washer, if necessary.  

t ion, 

Fig. 8 - DLO-20B Type In jector  Sections. 
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- Screw t h e  connect ion  i n t 0  t h e l h o l d e r  ( Z ) ,  t i g h t e n i n g  i t  t o  a  

t o r q u e  of 3.5 mkg (25.3 1b . f t . ) .  

- Carry out  t h e  o p e r a t i o n  ItTestingt1. 

NOTE - The i n j e c t o r  s u b j e c t e d  t o  t h e  above opera t ions  must have the 

Same c h a r a c t e r i s t i c s  of a new one. 

REFI TTING 

To be c a r r i e d  out i n  t h e  r e v e r s e  o r d e r  t o  t h e  "Removalfl, bear -  

i n g  i n  mind t h e  fo l lowing  d i r e c t i o n s :  

- always renew t h e  i n j e c t o r  washer; 

- screw t h e  i n j e c t o r  i n t 0  i t s  s e a t  ,by means of a  t o r q u e  spanner  

s e t  t o  2 mkg (14.47 1 b . f t . ) ;  

- t i g h t e n  t h e  d e l i v e r y  p i p e  connect ions  onto t h e  i n j e c t o r s  t o  a 

t o r q u e  of 3.5 mkg (25.3  1 b . f t . ) ;  

- s t a r t  t h e  engine and make s u r e  t h a t  t h e r e  a r e  no f u e l  l e a k s  from 

t h e  connect ions ;  should  some l e a k  be  n o t i c e d ,  do not  t i g h t e n  t h e  

connect ions  f u r t h e r ,  b u t  s l acken  and t h e n  screw them i n  again  t o  

t h e  above t o r q u e ,  always wi th  engine running. 

THERMOSTATIC ELEMENT 

GENERAL ( f i g .  l 0  - t a b l e  3 )  

O f  t h e  "Behr - T h o m ~ o n ~ ~  t y p e ,  i t  i s  contained i n  a  suitablechanber, 

i n  t h e  upper p o r t i o n  of t h e  e n r i c h i n g  device ,  through viaiich f lows 

t h e  engine coo lan t .  

The s p e c i a l  c h a r a c t e r i s t i c  of t h e  element ( 3 ) i s  i t s  proper ty  t o  

expand a s  t h e  h o t  water  f lows by,  and consequent ly t o  f o r c e  stem(A) 

downwards. 

During i t s  downward movement, t h e  stem ( A ) ,  a f t e r  overcoming t h e  

t h r u s t  of t h e  s p r i n g  ( 6 ) ,  m i l 1  a l s o  s h i f t  t h e  push-rod ( 7 )  andwith 

i t  t h e  bush (9 )  and t h e  n u t s  (10-11-12), whi le the  enr iching 'device  

lever ,  which was i n  a  r a i s e d  pos i . t ion ,wi l l  tent1 t o  lower under t h e  

a c t i o n  od i t s  r e t u r n  s p r i n g  (no t  shown i n  f i g u r e ) .  
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A s  a  consequence of t h i s  a c t i o n ,  t h e  e n r i c h i n g  dev ice  is g radua l  - 
ly cut  off andwïll be completely o f f  when t h e  water  r eaches  a tempe- 

r a t u r e  of 60 + 2 deg. C ( 14023.6 deg. F). 

A s  soon a s  t h e  e n r i c h i n g  dev ice  i s  off, t h e  a d d i t i o n a l  a i r  in l e -4  

which through t h e  bush s e a t i n g  (8)  and v i a  a passage not  shown i n  

f i g u r e  p rev ious ly  flowed i n t o  t h e  b u t t e r f l y  v a l v e  housing,  j u s t p a s t  

t h e  b u t t e r f l y  va lve ,  is  discont inued.  

Caution 

Never h e a t  t h e  t h e r m o s t a t i c  element t o  t h e  flame. Take c a r e  t h a t  

t h e  stem ( A )  does n o t  s l i d e  o f f  i ts  s e a t i n g  i n  t h e  element body. 

TESTING ON THE CAR (f i g*  9 )  

- With engine co ld ,  check t h a t  t h e  e n r i c h i n g  device  l e v e r  i s  i n  the 

r a i s e d  p o s i t i o n .  

- Remove t h e  water  tempera ture  gauge sending  u n i t  from t h e  engine 

water  o u t l e t  connector  and fit thermometer 8095800 t o  i t s  place .  

- Check t h a t  t h e  thermometer i n d i c a t e s  a tempera ture  of 20 deg. C 

(68 deg. F)  and, by means of a  s l i d i n g  c a l i p e r  o r  of a s u i t a b l e  

t o o l ,  measure d i s t a n c e  X. 

- Heat t h e  c o o l i n g  wa te r  up t o  a  tempera ture  of 80 deg.C (176 degF) 

and measure d i s t a n c e  Y. 
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The d i f f e r e n c e  between the  tw 

d i s t a n c e s  w i l 1  have t o  be: 

Y-X=g+O. d 5 mm (0.354+0.02 - i n .  ) . 
The r e s u l t  obtained comesponds 

t o  t h e  t r a v e l  covered b  y t h'e 

t h e r m o s t a t i c  element s 1  i d i  n  g 

s tem (A-fig. 10) ,on r a i s i n g  t h e  

water  tempera ture  from 20 t o  80 

deg. C (68  t o  176 deg. F ) .  

REPLACEMENT ( f i g .  10) 

- Drain t h e  ~ 0 0 l i n g  system. Fig. J - Testing the Thermostatic Element 

- Remove t h e  end p lug  ( 1  ) , com iple t e  with thermocontact ,  from t h e  

e n r i c h i n g  device  body and cl- 

t h e  i n t e r i o r  by u s i n g  a i r  pres  - 
s u r e .  

- Ext rac t  t h e  thermostatic element 

( 3 )  ; should an  excess ive  r e s i s 2  

ance  be n o t i c e d ,  push t h e  rod  

( 7 )  upwards. 

- Renew t h e  s e a l  ( 4 )  and i n s e r  t 

t h e  new t h e r m o s t a t i c  element . 
- Renew t h e  gasket  ( 2 )  and f i t 

t h e  p lug  t o  t h e  e n r i c h i  n g 

device  body. 

Should s p r i n g  ( 6 )  be r e p l a c e d ,  

b e f o r e  f i t t i n g  t h e  s e a l  (4 )and  

t h e  t h e r m o s t a t i c  element,  it wi71 

be necessary:  

- t o  unscrew t h e  n u t s  (11 - 12); 
- t o  push t h e  r o d  ( 7 )  upwards ard  

s l i d e  i t  off  t o g e t h e r  with t h e  
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bush (g ) ,  t h e  nut  ( 1 0 )  and t h e  cap ( 5 ) ;  

- t o  r e p l a c e  t h e  s p r i n g  ( 6 ) .  

Once t h e  s p r i n g  ( 6 )  and t h e  o t h e r  i n e f f i c i e n t  p a r t s  have been r e -  

p laced ,  complete t h e  reassembly. 

- Replenish t h e  c o o l i n g  system. 

- S t a r t  t h e  engine and make s u r e  t h a t  t h e r e  a r e  no water  l e a k s  due 

t o  poor t i g h t n e s s  of t h e  t h e r m o s t a t i c  element s e a l  ( 4 ) ;  such leaks 

may occur  around t h e  push rod  ( 7 )  a t  t h e  bottom of t h e  e n r i c h i n g  

devic  e .  

- Carry ou t  t h e  opera t ion  " S e t t i n g  t h e  Enr iching  Device" descr ibed  

on page 40. 

PETROL I N  JECTION PUMP 

GENERAL 

Manufactured by Kuge l f i sche r ,  i t  i s  of t h e  FL 004 l17.01A-l t y p e .  

It i s  f i t t e d  t o  t h e  crankcase upper cover  and c a r r i e s ,  secured t o  

i t s  t o p ,  t h e  b u t t e r f l y  va lve  hous ing ,  t o  which a r e  a t t ached :  t h  e  

d i s t r i b u t i n g  chamber i n  t h e  f r o n t  and t h e  a i r  c l e a n e r  a t  t h e  r e a r  . 
A s  t o  t h e  maintenance, i t  only r e q u i r e s  t h e  p e r i o d i c a l  checking 

(every  7000 k m  = 4300 m i l e s )  of t h e  l u b r i c a t i n g  o i l  l e v e l ,  by remov - 
i n g  t h e  l e v e l  p lug  l o c a t e d  on t h e  r ight-hand s i d e  of t h e  governor 

cover  p l a t e .  To r e s t o r e  t h e  l e v e l ,  use  o i l  of t h e  recomrnended grade: 

ESSO UNIVIS 40. The o i l  c a p a c i t y  of t h e  sump i s  0.5 l i t e r  (0.88 I m p  

p i n t  - 1.05 U.S.A. p i n t ) .  

OF'ERATING PRINCIPLE 

I n  t h i s  d e s c r i p t i o n ,  r e f e r e n c e  i s  made t o  t a b l e  1 ,  which i s  a 

schematic  view of t h e  i n j e c t i o n  pump with i t s  main components and 

r e l e v a n t  c o n t r o l  p a r t s  . 
The d r i v e n  gea r  (27)  t a k e s  i t s  motion from t h e  d r i v i n g  gear-ated 

i n s i d e  t h e  o i l  f i l l e r  i n t e g r a l  with t h e  crankcase  t o p  cover ,  which 

i s  component of an  i n n e r  kinematic  system heading t 0  t h e  engine 

r lght-hand camshaft . 
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The pump* camshaft (26)  t u r n s  a t  t h e  same r e v o l u t i o n s  of t h e  exgui5' 

camshaft ,  t h a t  i s  t o  say it r e v o l v e s  a t  h a l f  t h e  cranksihaft sped. 

Each carn of t h e  s h a f t  c o n t r o l s  a  t a p p e t  ( 2 1 ) ,  which t r a n s m i t s i t s  

s t r a i g h t - l i n e  motion t o  t h e  p lunger  ( 4 ) ;  t h e  motion i s  t r a n s m i t t e d  

i n  one d i r e c t i o n  only ,  namely f , o r  t h e  p lunger  d e l i v e r y  s t r o k e  only. 

The r e t u r n  s t r o k e  of t h e  plunger  is  e f f e c t e d  by a  r e t u r n  s p r i n g ,  

which i s  no t  shown i n  f i g u r e .  

When t h e  t a p p e t  (21) b e a r s  on t h e  back of t h e  carn, t h e  p l u n g e r  

(4 )  i s  a t  t h e  B.D.C., and t h e  d e l i v e r y  chamber i s  f u l l  of  9 u e l  

s u p p l i e d  by t h e  p i p e  ( l ) ,  through t h e  va lve  ( 3 ) .  

Conversely,  when t h e  carn i s  a t  i t s  maximum l i f t ,  t h e  plunger  i s  

a t  t h e  T.D.C. and t h e  d e l i v e r y  s t r o k e  h a s  a l r e a d y  been e f f e c t e d  . 
From t h e  d e l i v e r y  chamber, t h e  f u e l ,  a f t e r  overcoming t h e  t h r u s t  

of t h e  s p r i n g  ( 6 ) ,  i s  f o r c e d  through t h e  d e l i v e r y  v a l v e  (5)and,v ia  

t h e  p i p e  ( 8 ) ,  t o  t h e  i n j e c t o r  (9 ) .  

Should t h e  p lunger  (4)  always e f f e c t  t h e  Same s t r o k e ,  t h e  q u a n t i  - 
t y  of # f u e l  would always be t h e  Same f o r  each de l ive ry .  Obviously, 

t h e  engine f u e l  requi rements  a r e  not  always t h e  same, a s  they  va ry  

accord ing  t o  t h e  load  and t o  t h e  r e v o l u t i o n s  p e r  minutetand more- 

over  t h e y  a r e  c o n s i d e r a b l e  i n  co ld  s t a r t i n g .  

I n  o r d e r  t o  avoid l a c k  o r  u s e l e s s  waste of f u e l ,  i t  is  t h e r e f o r e  

necessary  t o  s e t  t h e  f u e l  d e l i v e r y  accord ing  t o  s a i d  requi rements ,  

and it i s  j u s t  t h e  plunger  t r a v e l  r e g u l a t i n g  r o c k e r  (24)  which h a s  

t o  accomplish such t a s k ;  h e r e i n a f t e r ,  we a r e  d e s c r i b i n g  how i t  does 

90. 

The tappef  ( 2 1 )  comes i n t 0  c o n t a c t  with t h e  plunger  ( 4 )  o n l y w h a  

i t s  t o p  end h a s  passed t h e  b a l l  p i e c e  ( 1 0 )  a l 1  through i t s  t h i c k  - 
n e s s ,  which r e s u l t s  i n  t h e  p lunger  displacement a l o n g  i ts  a x i s  a c -  

cording  t o  t h e  amount by which t h e  t a p p e t  p ro t rudes  from t h e  b a l l  

p i ece .  

The b a l l  p i e c e s  a r e  housed i n  proper  m a t s  i n  t h e  r o c k e r  (24)  
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which has  t h e  f u n c t i o n  t o  move them i n  e i t h e r  d i r e c t i o n  a long  t h e  

a x e s  of t h e  r e s p e c t i v e  plungers .  From what descr ibed  above, i t  is 

ev iden t  t h a t  t h e  amount by which t h e  end of t a p p e t  (21)  pro t rudea  

from t h e  b a l l  p i e c e  (10)  depends only upon t h e  p o s i t i o n  t aken  by 

t h e  rocker (24)  and p r e c i s e l y :  i f  t h e  r o c k e r  i s  i n  i ts  upper p o s i  - 
t i o n ,  t h e  t appe t  end w i l l  no t  p r o t r u d e  from t h e  t o p  edge of t h e  bäil 

p i e c e  (10)  and,  t h e r e f o r e ,  be ing  no t  i n  a  p o s i t i o n  t o  d i s p l a c e  t h e  

p lunger ,  no f u e l  d e l i v e r y  w i l l  occur;  i f ,  on t h e  cont rary , therocker  

i s  i n  i ts lowes p o s i t i o n ,  t h e  t a p p e t  upper end w i l l  p ro t rude  from 

t h e  b a l l  p i e c e  and,  t h e r e f o r e ,  w i l l  d i s p l a c e  t h e  p  l u n g e r  by a n  

amount equal  t o  t h e  lowering of t h e  rocker .  

The p a r t s  which govern t h e  p o s i t i  on o f  t h e  rocker  a r e  t h e  fo l low - 
e r  p i n  (23) and t h e  e c c e n t r i c  s h a f t  ( 1 1  ) . The former v a r i e s  t h e  po - 
s i t i o n  of t h e  r o c k e r  accord ing  t o  t h e  p o s i t i o n  of t h e  a c c e l e r a  t o r  

peda1 and t o  t h e  engine r.p.m., w h i l s t  t h e  l a t t e r  ope ra tes  on cold  

s t a r t i n g s  only,and g r a d u a l l y  reduces  i t s  a c t i o n  a s  t h e  water  tempe - 
r a t u r e  approaches 60 O C  (140 OF), where i t  goes o f f .  

Omit t ing t h e  l a t t e r ,  which w i l l  b e  d iscussed  l a t e r  on, l e t  usnow 

d e a l  with t h e  f o l l o w e r  p i n  and with a l 1  t h e  r e g u l a t i n g  mechanism 

caus ing  i t  t o  move a l o n g  i t s  a x i s .  

The f o l l o w e r  p i n  (23)  which, a s  a l r e a d y  s a i d ,  may move a l o n g  i t s  

a x i s  only ,  i s  c o n t r o l l e d  by t h e  carn ( 2 2 ) ,  which has two movements : 

one a x i a l  and one a n g u l a r  (297 deg, max. ) . 
The con tac t  between t h e  carn ( 2 2 )  and t h e  fo l lower  p i n  (23)  t a k e s  

p l a c e  on  p o i n t s  only,  and each p o i n t  of c o n t a c t  o  n  t h  e  tam r e - 
p r e s e n t s  a  p a r t i c u l a r  and ins tan taneous  requirement  of t h e  engine; 

t h i s  r e s n l t s ,  t h e r e f o r e ,  i n  a  carn shape apparen t ly  s t r a n g e ,  b  u  t 

which has  been a c t u a l l y  s t u d i e d  i n  each p o i n t ,  i n  compliance w i  t h  

t h e  a f o r e s a i d  engine requirements .  It i s  j u s t  t h i s  pimply s h  a  p e  

which occasioned t h e  name k a r t o f f e l  = po ta to .  
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The movement of t h e  carn a l o n g  i ts  a x i s  i s  obtained by depressing 

t h e  a c c e l e r a t o r  peda l ,  through t h e  c o n t r o l  c a b l e  ( 3 4 ) ,  t h e  connect- 

i n g  rod  (30) and t h e  l e v e r s  (33-25) , w h i l s t  t h e  r o t a t i n g  movement 

i s  e f f e c t e d  through t h e  s h a f t  ( l g ) ,  which i s  p a r t  of a  r e g u l a t i n g  

mechanism, t h e  o p e r a t i o n  of which i s  d e t a i l e d  h e r e i n a f t  e r ,  

The g e a r  ( 2 0 ) ,  f i t t e d  t o  t h e  camshaft (26), t r a n s m i t s  the  motion 

t o  t h e  governor sending u n i t  gea r  (12)  ; by revo lv ing ,  such  g e a r  

(12) g e n e r a t e s ,  i n s i d e  t h e  sending  u n i t ,  a  magnetic f i e l d ,  the f lux 

d e n s i t y  of which i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  r.p.m. of the ger 

( 2 0 )  and t h e r e f  o re  t o  t h e  crankshaf t r e v o l u t i o n s  . 
A s  a  r e s u l t  of such magnetic f l u x ,  t h e  c o n t r o l  p in ion  (15)begim 

t 0  move and, a f t e r  overcoming t h e  r e s i s t a n c e  of t h e  s p i r a l  s p r i n g  

( 1 7 )  p roper ly  s e t ,  through t h e  gea r s  (14-18) and t h e  p in ion  ( 16 ), 

t u r n s  t h e  s h a f t  (19)  and t h e  carn f i t t e d  t o  i t .  

The r e v e r s e  r o t a t i o n  of t h e  carn i s  obta ined  by t h e  decrease  i n  

t h e  c rankshaf t  r e v o l u t i o n s .  I n  f a c t ,  owing t o  t h e  d i r e c t  proportian 

between t h e  engine r . p . m .  and t h e  f l u x  d e n s i t y  i n  t h e  sending  u n i t ,  

dec reas ing  t h e  crankshaf t  r e v o l u t i o n s  w i l l  r e s u l t  i n  t h e  r e d u c t i o n  

of t h e  f l u x  d e n s i t y ;  a s  a  consequence, t h e  s p i r a l  s p r i n g  (17) w i l l  

overcome t h e  reduced d r i v i n g  f o r c e  of the  p in ion  (15) and,on expan4 

i n g ,  w i l l  f o r c e  t h e  g e a r  (14) and t h e r e f o r e  t h e  c a m b  reverse t h e i r  

motion. 

The r e v e r s e  r o t a t i o n  of t h e  carn cont inues  u n t i l  a balancebtween 

t h e  f l u x  d e n s i t y  i n  t h e  send ing  u n i t  and t h e  p o t e n t i a l  energy of 

s p r i n g  ( 17) w i l l  b e  reached;  such ba lance  may be obta ined ,  with the 

c a r  s t a t i o n a r y  o r  s u b j e c t e d  t o  cons tan t  load ,  by keeping t h e  acce- 

l e r a t o r  peda l  s t e a d y  f o r  a  l i t t l e  while .  

To sum up, by depress ing  t h e  a c c e l e r a t o r  peda l ,  two e f f e c t s  a r e  

obta ined  on t h e  r e g u l a t i n g  carn: one d i r e c t  and one a s  a  consequence 

A s  a  d i r e c t  e f f e c t ,  t h e  cara i s  d i sp laced  a l o n g  i t s  a x i s ,  wh&t as  

a  consequence i t  i s  p a r t l y  turned .  



30 WEL SYSTEM 

PETROL INJECTION PUMP 

FLAVIA WITH INJECTION ENGINE 

These two movements, summed t o g e t h e r ,  make t h e  r e g u l a t i n g  c  a  m 

t a k e  t h e  s p e c i f i c  p o s i t i o n  by which t h e  f u e l  d e l i v e r y  necessary  t o  

t h e  engine o p e r a t i n g  cond i t ions  i n  t h a t  p a r t i c u l a r  moment w i l l  b  e 

obta ined .  The l i m i ' t  c a s e  of no d e l i v e r y  may only occur  under s ome 

p a r t i c u l a r  c o n d i t i o n s ,  namely wi th  a c c e l e r a t o r  peda1 r e l e a s e d  and 

engine speed exceeding 2000 r.p.m. approx.;  i n  f a c t ,  a s  l o n g  a s  -the 

above c o n d i t i o n s  a r e  combined, t h e  r e g u l a t i n g  carn w i l l  c o n t a c t  t h e  

f o l l o w e r  p i n  on p a r t i c u l a r l y  h i g h  p o i n t s ,  which w i l l  no t  a l low any 

f u e l  d e l i v e r y .  

On depress ing  t h e  a c c e l e r a t o r  peda1, together  wi th  t h e  a x i a l  d i s  - 
placement of t h e  carn t h e r e  w i l l  be t h e  b u t t e r f l y  v a l v e  r o t a t i o n  so 

a s  t o  a l low t h e  a i r  t o  b e  admi t t ed  t o  t h e  d i s t r i b u t i n g  chambeqeom 

which i t  w i l l '  f low t o  t h e  c y l i n d e r s .  Such r e g u l a t i o n  i s  e f f e c t e d b y  

t h e  b u t t e r f l y  va lve  (35)  c o n t r o l l e d  by t h e  l e v e r  ( 3 3 ) .  S ince  t h e  

l e v e r  ( 3 3 )  i s  connected t o  t h e  i n j e c t i o n  pump c o n t r o l  l e v e r  (25)by 

means of connect ing  rod  ( 3 0 ) ,  i t  r e s u l t s  t h a t  t h e  a n g u l a r  movemmb 

of t h e  b u t t e r f l y  va lve  (35)  a r e  p r o p o r t i o n a l  t o  t h e  a x i a l  displace- 

ments of t h e  r e g u l a t i n g  cam. The two synchronized movements de t  e  r - 
mine t h e  number of t h e  engine r e v o l u t i o n s  according  t o  t h e  load  and 

t h e r e f o r e  t h e  a n g u l a r  displacement of t h e  cam. 

From t h e  above, i t  i s  c l e a r  t h a t  t h e  q u a n t i t y  of  a i r  l e t  i n  b  y 

t h e  b u t t e r f l y  va lve  i s  p r o p o r t i o n a l  t o  t h e  q u a n t i t y  of f u e l  spray-  

ed by t h e  i n j e c t o r s ,  which ensures  a  c o r r e c t  mixture of a i r  and Axel. 

We have j u s t  desc r ibed  how t h e  f o l l o w e r  p i n  r e g u l a t e s  t h e  pos i -  

t i o n  of t h e  rocker  (24), and a l s o ,  s u p e r f i c i a $ l y ,  how t h e  propartio - 
na1 mixing of a i r  and f u e l  t a k e s  p lace .  Now l e t  US d e s c r i b e  the-  

r a t i o n  of a n o t h e r  dev ice  which can  vary  t h e  p o s i t i o n  of  t h e  rocker. 

Such p a r t ,  a s  p rev ious ly  mentioned, i s  t h e  e n r i c h i n g  device ec- 

c e n t r i c  s h a f t  ( 1  1 ) , c o n t r o l l e d  by t h e  l e v e r  (28)  ; t u r n i n g  o f  t h e  

s h a f t  governs t h e  p o s i t i o n  of t h e  rocker  ( 2 4 ) ,  d i s p l a c i n g  i t  by an  
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amount equa l  t o  i t s  e c c e n t r i c i t y .  

The l e v e r  (28)  i s  c o n t r o l l e d  by a  push-rod (29) ,  t h e  a x i a l  move 

ment of which is governed by a  the rmos ta t  l o c a t e d  i n s i d e  t h e  e n r i -  

c h i n g  dev ice  body (31) .  

When t h e  engine i s  c o l d ,  t h e  push-rod ( 2 9 )  i s  fo rced  upwards by 

a s p r i n g  (when t h e  l e v e r  28 i s  i n  t h e  up p o s i t i o n ,  t h e  e n r i c h i n g  

dev ice  i s  a p p l i e d ) ;  a s  t h e  tempera ture  of t h e  cooling water inmeases, 

t h e  the rmos ta t  i n  t h e  e n r i c h i n g  dev ice  body expands more and more, 
4 

u n t i l  i t  overcomes t h e  l o a d  of t h e  push-rod r e t u r n  s p r i n g ,  t h  U s 

f o r c i n g  t h e  push-rod downwards. When t h e ,  c o o l i n g  water  reaches  a  

t empera tu re  of about  60 O C  (140 O F ) ,  t h e  l e v e r  (28)  w i l l  be  cmple-  

t e l y  lowered and t h e  e n r i c h i n g  dev ice  w i l l  be o f f .  

A s  l ong  a s  t h e  e n r i c h i n g  device  i s  a p p l i e d ,  a n  a i r  passge a r o m d  

t h e  push-rod bush rernains open; through t h i s  passage and v  i a  a  

proper  duc t ,  t h e  a i r  f lows i n t 0  t h e  b u t t e r f l y  va lve  housing(32)just  

p a s t  t h e  b u t t e r f l y  va lve  ( s e e  h o l e  i n  f i g u r e ) ;  a l s o  t h i s  addi t ional  

a i r  f low i s  cut -of f  g r a d u a l l y  and t h i s  o p e r a t i o n  i s  completed when 

t h e  e n r i c h i n g  device  goes o f f .  

a .- A l 1  t h e  i n j e c t i o n  motive p a r t s  c o n s t a n t l y  work i n  an o  i l 

b a t h ,  t h e  l e v e l  of which must always be kept  h igh  and p e r i o d i c a l l y  

checked ( s e e  " General") .  

Only t h e  p lungers  have a  d i f f e r e n t  l u b r i c a t i o n ,  s i n c e  t h e y  a r e  

l u b r i c a t e d  under p r e s s u r e  wi th  o i l  coming from t h e  engine.  
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Table 1 - P e t r o l  I n j e c t i o n  Pmp and C:ntrols 

l. Fuel  i n l e t  p ipe  - 2. Fuel i n l e t  va lvs  s p r i n g  - 3. Fuel i n l e t  valde - 4 .  Plunger - 5. Fue l  de li ver^ va lve  - 
G ,  Fuel d e l i v e r y  va lve  s p r i n g  - 7. I-lydraulic iiead - 8. Fuel de l rvery p i p e  - 9. I n j e c t o r  - 10. Bal1 ~ i e c e  - 
11. Enr ich ing  device eccentr ic  s h a f t  - 12. Governor sendinr) g n i t  gear - 13. S p i r a l  sp r ing  clamps - 14 . 
S p i r a l  spr  iny  c a r r y i n g  gear - 15. Governor sending u n i t  c o n t r o l  p i n i o n  - 16. Governor p i n i o n  s l ia f t  - 17 . 
Governor s p i r a l  s p r i n g  - 18. Governor sha f t  year - 19. ;overnor s h a f t  - 20. Camsllaft qear - 21. Tappet- 22. 

Regulat ing cam - 23. Fol lower p i n  - 24. Plunger t r a v e l  r e g u l a t i n g  rocl<er - 25. Contro l  l ever  - 26.camsbaft - 
27. punp d,. iven gear - 28. Enr ic t i ing dev ice lever  - :Y. Enr i ch ing  device push-rod - 30. Lever connec t i n g  rod- 

/ 

31. Enrichinr) dev ice  body - 32. B u t t e r f l y  va lve h ~ & i n q  - 33. B u t t e r f l y  va lve c o n t r o l  l ever  -34. Accelerator  

c o n t r o l  cab le  - 35. B u t t e r f l y  valve. 
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OPERATIONS ON CAR 

DELIVERY VALVES 

Note - C l e a n l i n e s s  i s  e s s e n t i a l  when c a r r y i n g  out t h e  f o l l o  w i n  g 

o p e r a t i o n s ,  o therwise  t h e  good working of t h e  d e l i  v  e  r y  

v a l v e s ,  and t h e r e f o r e  of t h e  i n j e c t i o n  pump, might be i m  - 

pa i red .  

Checking 

- Disconnect t h e  i n j e c t o r  supply p ipes  from t h e  d e l i v e r y  va lves  . : 
- Using compressed a i r ,  c l e a n  t h e  depress ions  i n  t h e  delivery va lve  

connectors .  

- Turn t h e  i g n i t i o n  key t o  o p e r a t e  t h e  f u e l  pump, andcheck-thatthe 

above depress ions  a r e  no t  f i l l e d  wi th  f u e l  i n  l e s s  than 30seconäs. 

- Should t h e y  be f i l l e d  t o o  q u i c k l y ,  i t  i s  a d v i s a b l e , b e f o r e  pro  - 
ceeding t o  t h e  renewal ,  t o  re-connect t h e  p ipes  and t o  run  t h e  

engine a t  h i g h  speed f o r  a  few seconds.  

- If t h e  engine con t inues  o p e r a t i n g  i r r e g u l a r l y ,  r epea t  t h e  check - 
i n g  and,  should  t h e  d e s i r e d  r e s u l t s  not  be  obtzìined, p r o c e  e d  , 
without  d e l a y ,  t o  r e p l a c i n g  t h e  va lve  ( o r  t h e  v a l v e s )  which have 

proved i n e f f i c i e n t  . 

Replac ement 

- Disconnect t h e  i n j e c t o r  supply p ipes  from t h e  d e l i v e r y  v a l v e s .  

- Clean t h e  h y d r a u l i c  head c a r e f u l l y .  

- By means of socke t  801 1354, unscrew t h e  mounting r i n g  nut a  n  d 

e x t r a c t  t h e  d e l i v e r y  va lve .  

- Clean t h e  h y d r a u l i c  head by temporar i ly  o p e r a t i n g  t h e  fuelpump. 

- F i t  t h e  new va lve  s o  t h a c  i t s  s l o t  engages with t h e  l o c a t i n g p i n  

of t h e  s e a t i n g  ( f i g .  1 1 ) .  
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- F i l l  wi th  o i l  t h e  va lve  s e a t i n g , i n  t h e  h y d r a u l i c  head. 

- Using socke t  8011354, screw i n  

t h e  va lve  s e c u r i n g  r i n g  nut, 

membering t o  i n s e r t  a l s o  t h e  

washer under t h e  r i n g  n u t .  

- Tighten d e f i n i t i v e l y  by means 

of a  t o r q u e  spanner  s e t  t o  5- 

(36.17 l b / f t ) .  

- Complete t h e  reassembly by r e -  

v e r s i n g  t h e  disassembly proce- 

dur  e. 

Fiq .  11 - F i t t i n g  the D e l i v e r y  Valve,  

VENTING THE PUMP 

- Disconnect t h e  i n j e c t o r  supply p i p e s  from t h e  d e l i v e r y  va lves  

- Turn t h e  i g n i t i o n  key t o  opera te  t h e  f u e l  pump only.  

- Act on each d e l i v e r y  va lve  s e c u r i n g  r i n g  nut  a s  fol1ows:by means 

of. socke t  8011354, s l a c k e n  i t ,  l e t  some f u e l  seep  out t o g e t h e r  

wi th  t h e  a i r  t r apped  i n  t h e  h y d r a u l i c  head,  t h e n  r e - t i g h t e n  t h e  

r i n g  nu t .  

- Re-connect t h e  i n j e c t o r  f u e l  supply p ipes .  

CHECKING THE SEALING OIL DELIVERY T0 THE KYDRAULIC HEAD 

This  checking must be c a r r i e d  out  when t h e  o i l  l e v e l  i n  t h e  pump 

has  r i s e n .  

I n  t h i s  c a s e ,  t h e  p e t r o l  l eakage  i n t o  t h e  p u p  o i l  sump i s  due t o  

t h e  l a c k  of t h e  s e a l i n g  o i l  around t h e  p lungers  owing t o  t h e  clog- 

g i n g  of t h e  o i l  d e l i v e r y  p ipe  t o  the  pump h y d r a u l i c  head o r  owirg to' 

a i r - l o c k  i n  t h e  pipe.  
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The check ing  must be  c a r r i e d  out  a s  fo l lows :  

- d i sconnec t  t h e  p ipe  f rom t h e  h y d r a u l i c  head ;  

- make s u r e  t h a t  t h e  b a n j o  b o l t  i s  n o t  c logged;  

- push t h e  i g n i t i o n  key t o  o p e r a t e  t h e  s t a r t e r  motor a n d  t h e  n  

r e l e a s e  i t  irnrnediately; shou ld  no o i l  f low o u t  of t h e  p i p e ,  r e  - 
move and check i t .  

I f ,  a f t e r  t h e  above checking ,  t h e  p i p e  i s  found t o  be  e f f i c i e n t ,  

t h e  cause  of t h e  t r o u b l e  w i l l  have t o  b e  t r a c e d  somewhere e l s e ,  

and  i n  p a r t i c u l a r  t h e  o p e r a t i o n s  " S e a l i n g  Tes t  of t h e  Hydrau l i c  

Head" and " T e s t i n g  t h e  S e a l i n g  O i l  Ducts i n  t h e  Hydrau l i c  Head 

w i l l  have t o  be  c a r r i e d  o u t ;  bo th  o p e r a t i o n s  a r e  d e s c r i b e d  under  

"Opera t ions  on Bench" of t h e  i n j e c t i o n  pump. 

SYNCHRONIZING THE BUTTERFLY VALVE/INJEC TION PUMP OPERATI ON. 

( F i g s .  12 - 1 3 ) .  

A s  a l r e a d y  s a i d  d u r i n g  t h e  d e s c r i p t i o n  of t h e  I tOperat ing P r i n -  

c i p l e "  of t h e  i n j e c t i o n  pump, i n  o r d e r  t h a t  a  p rede te rmined  p  r o  - 
p o r t i o n  between a i r  and f u e l  may b e  o b t a i n e d ,  i t  i s  neces sa ry  t h a t  

t h e  d i sp l acemen t s  of t h e  r e g u l a t i n g  cam a l o n g  i t s  a x i s  b e  propor - 

t i o n a l  t o  t h e  a n g u l a r  movements of t h e  b u t t e r f l y  va lve .  

The f o l l o w i n g  o p e r a t i o n s  aim j u s t  a t  o b t a i n i n g  t h e  synchro-n 

of such  movements; t o  t h i s  end, t h e  two l e v e r s  c o n t r o l l i n g  t h e  b ~ -  

t e r f l y  v a l v e  and t h e  i n j e c t i o n  pum~l a r e  r i g i d l y  connected by pro-  

c e e d i n g  a s  f o l l o w s :  

- remove t h e  a i r  c l e a n e r ;  

- unhook t h e  b u t t e r f l y  v a l v e  c o n t r o l  l e v e r  r e t u r n  s p r i n g s ;  

- remove t h e  c o n n e c t i n g  r o d  ( 6 )  and check i t s  l e n g t h  by means o  f 

t001 8015366;  i f  n e c e s s a r y ,  a d j u s t  i t  by l o o c e n i n g  t h e  l o c k  n u t s  

and t u r n i n g  t h e  r o d .  The rod  h a s  two o p p o s i t e  t h r e a d s , i .  e. r i g l i t  
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and lef t-hand ( t h e  l a t t e r  is  i d e n t i f i e d  by a  groeve), s o  a s  t o  

f a c i l i t a t e  t h e  l eng th  ad justment; 

- re - t igh ten  t h e  l ock  nu ts ;  

- i n s e r t  p in  8013352 ( T ) ,  through t h e  ho le  i n  t h e  l e v e r  ( 8 ) ,  i n t o  

t h e  proper s l o t  i n  t h e  pump housing;. 

- f i t  t h e  connecting rod ( 6 ) ;  

- s lacken  t h e  screw locking t h e  b u t t e r f l y  valve con t ro l  l e v e r ;  

- i n s e r t  t001 8015365 ( 1 )  i n t o  t h e  s p l i n e  i n s i d e  t h e  b u t t e r f l y  

valve  housing and r e s t  t h e  b u t t e r f l y  valve  on t h e  t001 end; 

- re - t igh ten  t h e  b u t t e r f l y  valve con t ro l  l eve r  lock ing  screw. 

Once t h e  two con t ro l  l eve r s  have been connected a s  previously 

described,  i t  w i l 1  be  necessary t o  ca r ry  out t h e  fol lowing ope - 
r a  t ion :  

S e t t i n g  t h e  B u t t e r f l y  Valve 

a )  Basic adjustment,  with l e v e r  i n  t h e  "intermediate" p o s i t  i on  ; 

Fis. 12 - Synchronizinq tlie Butterfly 
Valve - / In iect ion P u m ~  00- 
ration. - 

Fig. 13 - Use of Tool 8015365. 
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proceed a s  fol lows:  

1. screw-in p o i n t e r  8015364 ( 4 )  and check t h a t  i t a  c o n i c a l  end 

l i n e s  up wi th  t h e  i n t e r m e d i a t e  mark (46 deg.) on t h e  c  a l i  - 
b r a t e d  s e c t o r ;  

2. i f  n o t  a o ,  s l a c k e n  t h e  mounting screws and move t h e  c a l i b r a -  

t e d  s e c t o r  u n t i l  t h e  d e s i r e d  l i n i n g  up has  been obta ined;  

3. r e - t i g h t e n  t h e  s e c t o r  mounting screws; 

4. remove t h e  p i n  (7 )  and t h e  t001 (1)  ; 

b )  Lever i n  t h e  umaximumll p o s i t i o n ;  proceed a s  fo l lows:  

1. r e s t  t h e  l e v e r  (3 )  a g a i n s t  t h e  b u t t e r f l y  va lve  max. o p e n i n g  

(870) s t o p  screw ( 2 ) ;  

2. make s u r e  t h a t  t h e  c o n i c a l  end of t h e  p o i n t e r  ( 4 ) l i n e s  up wi-th 

t h e  s e c t o r  mark corresponding t o  such opening; i f  no t  so,have 

i t  l i n e  up by a c t i n g  on t h e  s t o p  screw ( 4 ) ;  

3. l o c k  t h e  screw ( 2 )  by means of t h e  r e l e v a n t  locknu t ;  

c )  Lever i n  t h e  "minimumu p o s i t i o n ;  proceed a s  fol lows:  

1. hook t h e  b u t t e r f l y  va lve  c o n t r o l  l e v e r  r e t u r n  s p r i n g s  again; 

i f  r e q u i r e d ,  a c t  on t h e  s t o p  screw ( 5 )  u n t i l  t h e  c o n i c a l  end 

of t h e  p o i n t e r  ( 4 )  l i n e s  up w i t h  mark 10 deg. on t h e  c a l i  - 
b r a t e d  s e c t o r ;  

2. l o c k  t h e  s t o p  screw by means o f  t h e  r e l e v a n t  locknu t ;  

3. unscrew and remove t h e  p o i n t e r  8015364 ( 4 ) .  

Once t h e  adjus tments  have been completed, r e f i t  t h e  p a r t s  i n  

t h e  r e v e r s e  o r d e r  t o  t h e  removal. 

CHECKING THE INJECTION TIMING 

- Detach t h e  a l t e r n a t o r  b e l t  t e n s i o n  a d j u s t i n g  arm from t h e  o  i l 

f i l l e r  ext  ens ion .  

- Remove t h e  o i l  f i l l e r  ex tens ion  

- Remove t h e  i g n i t i o n  d i s t r i b u t o r  cap. 
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- Turn t h e  engine f lywhee l  u n t i l  mark llOH, stamped on a  tooth, i s  twm 

t e e t h  a f t e r  mark 1/2 on t h e  f lywheel  hous ing  ( f i g .  1 4 ) ,  paying 

a t t e n t i o n  t h a t  t h e  i g n i t i o n  d i s t r i b u t o r  r o t o r  arm i s  a l igned  w i i h  

t h e  c a b l e  t o  c y l i n d e r  No. 2. Should it no t  be  s o ,  t u r n  t h e  crank 

s h a f t  a f u l l  t u r n  u n t i l  mark l lOn i s  a g a i n  two t e e t h  a f t e r  m a  r k 

1/2. 

- Check t h a t  t h e  c e n t e r l i n e  of 

a t o o t h  of t h e  i n j e c t i o n  pump 

d r i v i n g  g e a r  i s  i n  l i n e  with 

t h e  t i m i n g  mark stamped inside 

t h e  o i l  f i l l e r  i n t e g r a l  w i t h  

t h e  crankcase  t o p  cover ( 2 - 
f i g .  I S ) ,  and t h a t  t h e  m a r k s  

stamped on t h e  pump boss  a  n d  

on t h e  d r i v e n  g e a r  hub a  r e  

a l i g n e d  ( f ig .  16) .  

If t h e  above does n o t  occur  , 
t h e n  i t  w i l 1  be  necessary  t o 

Fiq .  14 - Flywheel Posi t ion f o r  Timing the c a r r y  out t h e  OperatiOnt' Timing 
In iec t  ion. t h e  I n  j e c t i o n " ,  a s  i n s t r u c t e d  

h e r e i n a f t  e r .  

T I M I N G  T H E  I N J E C T I O N  

This  o p e r a t i o n  must be c a r r i e d  out a f t e r  making s u r e  t h a t  both the 

i g n i t i o n  and t h e  v a l v e  t imings  a r e  c o r r e c t  ( s e e  t h e  appendix a t  the 

end of t h e  manual). 

- Carry out  t h e  o p e r a t i o n  "Checking t h e  I n j e c t i o n  Timing". 

- By means of s u i t a b l e  p l i e r s ,  withdraw t h e  i n  j e c t i o n  pump d r 1 V  e 

s h a f t  s p r i n g  snap r i n g  and remove t h e  s p r i n g .  

- Using t001 8012514 (l), p a r t l y  e x t r a c t  t h e  s h a f t  ( 4  - f ig .  15 ) . 
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- Turn t h e  d r i v i n g  gea r  ( 3 )  by 

one t 00th a t  a  t ime ,  searehirg 

(by t r i a l  and e r r o r )  t h e  po- 

s i t i o n  i n  which, wi th  d r i v  e  

s h a f t  lower end engaging i n t o  

i t s  s e a t ,  t h e  c e n t e r l i n e  o f  

a  t o o t h  whatever of t h e  driv- 

i n g  g e a r  i s  i n  l i n e  with t h e  

t iming  mark ( 2 ) l o c a t e d i n s i d e  

t h e  o i l  f i l l e r  ( f i g .  1 5 ) .  

- Remove puller-ins@ller 801 2514 

- R e f i t  t h e  s p r i n g  and s e  c  u r e  

i t  by mearts of t h e  r e l e v a  n t Fig .  15 - Position of the Dr iv inq Geart 

snap r i n g .  

- I n s t a 1 1  t h e  i n j e c t i o n  pump and,  b e f o r e  l o c k i n g  i t  d e f i n i t i v e l y  

check t h a t  t h e  t iming marks l o c a t e d  on t h e  pump boss and o  n  t h  e  

dr iven  g e a r  hub a r e  a l i g n e d ,  

Note - S t a r t i n g  from a  c e r t a i n  engine s e r i a l  number, t h e  timing m r k  

on t h e  pump boss h a s  been rep laced  by a  h o l e .  

Such h o l e  i s  used t o  i n s e r t  

t001 801 5384, a s  shown i n  f ï g m  

16, which makes t h e  c  h  e  c k i n g  

cons iderably  e a s i e r .  

- Complete t h e  reassembly b  y  

r e v e r s i n g  t h e  disassembly p r o  - 
cedure.  

Fig.  16 - Timing the  In ject ion Pmp. 
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SETTING THE ENHICHING DEVICE: ( ~ i ~ .  17)  

- Remove t h e  a i r  c l e a n e r .  

- Disconnect  t h e  e l e c t r i c  c a b l e  and remove t h e  water. t empera tu  r e  

gauge sendir ig  u n i t  froni t h e  eng ine  wa te r  o u t l e t  connec to r .  

- Fit; thermometer 8095800 ( T )  t o  i t s  p l a c e .  The thermometer c  a g e  

i s  provided  wi th  a  s l i g h t l y  t a p e r e d  mounting t h r e a d  e n s u r i n g  a 

p rope r  s e a l i n g ,  s o  t h a t  no gaske t  i s  r e q u i r e d .  

- See t h a t  t h e  thermometer  does n o t  show a  t e m p e r a t u r e  i n  e x c e s s  af 

550 deg. C (122 deg. F ) ;  i f  n o t  s o , .  s t o p  t h e  engine  u n t i l  t h e  l e -  

v e l  of t h e  mercury drops  below 50 deg.C ( 1 2 2  deg. F ) .  

- Slacken  t h e  n u t  ( 3 )  lockir ig  t h e  bush ( 4 ) .  

- Unscrew, a s  much a s  p o s s i b l e ,  t h e  l o c k  n u t  ( 7 )  and t h e  e n r i c h i n g  

dev ice  l e v e r  ( 5 )  a d j u s t i l i g  nu t  ( 6 ) .  

- S t a r t  t h e  engirie and h e a t  t he  wa te r  up t o  a  t empera tu re  of about  

80 deg. C (176 d e g . F ) ;  l e t  i t  c o o l  down t o  abou t  50 deg. C ( 122 

d e g . ~ )  and t h e n  h e a t  i t  a g a i n  up t o  a  tempera t u r e  of 60 deg. C 

(140  deg. F . )  

Note - During t h e  subseyuent  o p e r a t i o n s ,  t h e  wa te r  must remain a t  
P 

a s t e a d y  teni1:erature of 60 - + 2  deg.C (140 - + 3.6 deg. F ) .  

- Using a spanne r  ( 1 ) , unscrew t h e  bush ( 4 ) b y  t h e  amowit required t o  

uncover t h e  groove.  

- F i t  t001 8013351 ( 2 )  i n t 0  t h e  groove.  

- Screw-in t h e  bush u r i t i l  t h e  t001 ( 2 )  c o n t a c t s  t h e  enrichingdevice 

body and ,  i n  t h i s  posi-tien, t i g h t e n  t h e  n u t  ( 3 ) .  

- Stop  t h e  engine  and  l e t  t h e  tenipierature of  t h e  wate r  c o o l  down a 

l i t t l e .  Owirig t o  tlrie c o o l j n g ,  t h e  bush i s  f o r c e d  by t h e  s p r i n g t 0  

withdraw, b u t  i s  h e l d  by t h e  t001 ( 2 )  f i t t e d  i n t o  t l ie  groove.  

- With tlrie bush i r i  auch pos i  t i o n ,  screw-in t h e  a d j u s t i n g  n u t  ( 6 )  

u n t i l  i t  j u s t  c o n t a c t s  t h e  e n ~ . i c h i r i g  d e v i c e  l e v e r  ( S ) ,  t h e  n  
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t i g h t e n  t h e  lock nut ( 7 ) .  

- S t a r t  t h e  engine and heat  t h e  water up t o  a  temperature of 60deg. 

C. (140 deg.F) again. 

- Remove t001 8013351 ( 2 ) .  

Fig.  17 - Setting the Enrichinq Device 

- Raise t h e  temperature of t h e  water and make sure  t ha t  t h e  a  d- 

j u s t i ng  nut ( 6 )  moves away from t h e  l e v e r  ( 5 ) .  

- When t h e  water has  reached a  temperature of 800 deg.C. (176 dsE) ,  

check t h a t  t h e  d i s t ance  between t h e  l e v e r  and t h e  ad jus t i ng  n u t  

is 3  mm (0.118 i n . )  approx. 

- Stop t h e  engine, unscrew t h e  r a d i a t o r  f i l l e r  cap and remove t h e  

thermometer ( T ) .  

- R e f i t t h e  water temperature gauge sending u n i t  and connect t h e  

e l e c t r i c  cab le .  

- Ref i t  t h e  a i r  c leaner .  
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F L A V I A  WITH I N J E C T I O N  E N G I N E  

SLOW-RUNNING ADJUSTMElNT 

- This o p e r a t i o n  must be c a r r i e d  out with hot  engine (80 deg. C - 
176 deg. F approx. ) 

- Slacken o f f  t h e  locknut  of t h e  slow-running a d j u s t i n g  screw l o c a  - 
t e d  on the  b u t t e r f l y  va lve  hous ing  t o p  s u r f a c e .  

- By a c t i n g  on t h e  above screw, s e t  t h e  engine speed t o  800 + 900 

r.p.m. 

- Check t h a t ,  a f t e r  depress ing  t h e  a c c e l e r a t o r  peda1 one o r  more 

t inies,  t h e  engine does not  r e v o l v e  a t  a  speed h i g h e r  than  t h  e  I 

3 

s p e c i f i e d  one; i f  necessary, screw-in t h e  screw u n t i l  t h e  s p  e  ed 

i s  r e s t o r e d  t o  the  proper  va lue .  

f ~ c r e w i n g - i n  t h e  a d  j u s t i n g  screw w i l l  decrease  t h e  speed,  w h i l s t  

unscrewing w i l l  i n c r e a s e  it). 

- Tight  en t h  e  locknut  . 
Note - I f ,  on a c t i n g  on t h e  a d j u s t i n g  screw, poor o r  no e f f e c t  on 

t h e  engine r e v o l v i n g  speed i s  n o t i c e d ,  i t  w i l l  be  necessary  

t o  s t o p  t h e  engine ,  to  remove t h e  a i r  c l e a n e r  and c l e a n  t h e  

by-pass duct by means of a  brush ,  a s  shown i n  f i g u r e  19. 
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REMOVAL AND REFI TTING O F  I N J E C T I O N  PUMP 

Removal 

- Drain t h e  c o o l i n g  system. 

- L i f t  o f f  t h e  a i r  c l e a n e r .  

- Disconnect t h e  f u e l  supply hose and t h e  e l e c t r i c  c a b l e  from t h e  

e l e c t r o v a l v e .  

- Disconnect t h e  c a b l e s  from t h e  water  tempera ture  gauge s end i n  g 

u n i t  and from t h e  thermocontact .  

- Disconnect t h e  c a b l e  from t h e  b u t t e r f l y  va lve  c o n t r o l  l e v e r .  
i - Remove t h e  screw s e c u r i n g  t h e  engine water  o u t l e t  connector  t o  

t h e  l e f t  i n t a k e  manifold,  

- Disconnect t h e  i n l e t  and o u t l e t  hoses  from t h e  engine water  out  - 
l e t  connector .  

- Unscrew, from t h e  e n r i c h i n g  dev ice ,  t h e  banjo  b o l t  s e c u r i n g  t h e  

water  o u t l e t  hose.  

- Unscrew, from t h e  i n j e c t i o n  pump h y d r a u l i c  head,  t h e  connec to r  s 

of t h e  i n j e c t o r  supply p ipes .  

- Unscrew t h e  screws f i x i n g  t h e  d i s t r i b u t i n g  chamber f r o n t  end t o  

t h e  suppor t  b r a c k e t  and t h e  r e a r  end t o  t h e  b u t t e r f l y  v  a l v  e  

housing.  
J 

- Loosen t h e  i n t a k e  manif o ld- to-cyl inder  head mounti ng screws and 

l i f t  o f f  t h e  i n t a k e  manifolds  and t h e  d i s t r i b u t i n g  chamber to@&er. 

- Unscrew, from t h e  engine crankcase , the  banjo  b o l t  s e c u r i n g  t h e  

engine -to-pump o i l  f l e x i b l e  hose.  

- Detach t h e  a l t e r n a t o r  mounting b r a c k e t  from t h e  o i l  f i l l e r  e x  - 
t e n s i o n .  

- Remove t h e  o i l  f i l l e r  ex tens ion .  

- Disconnect t h e  f u e l  i n l e t  and r e t u r n p i p e s  from t h e  pump. 

- Take out t h e  engine o i l  l e v e l  d i p s t i c k .  

- L i f t  off  t h e  i n j e c t i o n  pump complete wi th  b u t t e r f l y  va lve  biaing. 
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Note - The b u t t e r f l y  va lve / in jec t ion  pump synchronizat ion may b  e 

c a r r i e d  out e i t h e r  on t h e  bench, o r  with t h e  pump i n s t a l l e d  

on t h e  engine. 

Fig. 20 - I n j e c t i o n  Punp and B u t t e r f l y  Valve Housing Assy. 

1. Enr ich ing  device body - 2. S l o w r u n n i n g  a d j u s t i n g  screw - 3. Water i n l e t  hose banjo b o l t  - 4. B u t t e r f l y  

va lve c o n t r o l  lever  s t o p  screw - 5. B u t t e r f l y  va lve  h o m i n g  - 6. Fuel  d e l i v e r y  ve lve lock ing  r i n g  n u t  - 
7. I n j e c t i o n  punp f u e l  i n l e t  and e lec t rova lve  d e l i v e r y  connector - 8. Dr iven gear - 9. I n j e c t i o n  t i m i n g  

marks - 10. I n j e c t i o n  p m p  c o n t r o l  l ever  - 11. O i l  f i l l e r  p lug  - 12. B u t t e r f l y  va lve and i n j e c t i o n  p m p  

c o n t r o l  l ever  connect ing r o d  - 13. B u t t e r f l y  va lve c o n t r o l  l ever  - 14. B u t t e r f l y  va lve c o n t r o l  l ever  s top  

screw - 15. Ca l ib ra ted  sector.  

Ref i t  t i n g  

Before r e f i t t i n g  t h e  pump t o  t h e  engine, i t  i s  necessaryto ca r ry  

out t h e  operat ion I1Checking t h e  I n j e c t i o n  Timing" a s  i n s t r u c t e d  on 

page 37, then  proceed a s  fol lows:  
A "  

- In s t a11  t h e  pump, positionirig i t  s u i t a b l y  between s t a r t e r  mot o r  
\l 
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and  i g n i t i o n  d i s t r i h u t o r  and ,  - 'bef@re lock i r ie  i t ,  make s u r e  t h  a  t' 

t h e  tiniirig :.ark.s stamped o r ~  t h e  d r i v e n  g e a r  hub and on t h e  i n j e c  

t i o n  pump b o s s  a r e  a l i g n e d .  

Note - S t a r t i n g  frorri a  c e r t a i n  engine  s e r i a l  nurnber, t h e  t i rr, i n  g  

mark stamped on t l ie  pump 'boss has  been r e p l a c e d  by a  h o l e  . 
Such h o l e  i s  used t o  i n s e r t  t 0 0 1  801 5384, a s  shown i n  fig.16, 

which c o n s i d e r a b l y  f a c i l i t a t e s  t h e  checking .  

- F i t  t h e  o i l  f i l l e r  e x t e n s i o n .  

- Secure  t h e  a l t e r n a t o r  mouncing b r a c k e t  and check  t h e  d r i v e  b e  l t  
5 

f o r  t e n s i o n .  

- Screw-in t h e  ban jo  b o l t  s e c u r i n g  t h e  i n j e c t i o n  pump o i l  s u p p l  y  

f l e x i b l e  h o s e  on to  t h e  c rankcase .  

- Connect t h e  f u e l  i n l e t  and r e  t u r n  hosea t o  t h e  pump hydrau l ic  head 

( t i g h t e n  t h e  ban jo  b o l t s  t o  0 .8  + 1 mkg - 5.78 + 7.23 1 b . f t . ) .  

- F i t  t h e  i n t a k e  man i fo lds  t oge - the r  w i t h  t h e  d i s t r i b u t i n g c h a m b e r  , 
t h e n  s e c u r e  t h e  d i s t r i b u t i n g  chamber f r o n t  end t o  the  s u p p o r t  

b r a c k e t  and t h e  r e a r  end t o . t h e  b u t t e r f l y  v a l v e  housing.  

Cau t ion  - When r e f i t t i n g  t h e  i n t a k e  mani fo lds  t o  t h e  cylinderheads,  

pay a t  t e n t i o n  no t  t o  i n t e r c h a n g e  g a s k e t s  21 361 38 ( t o  be i r i s e r t  e  d  

between man i fo ld  s u p p o r t s  and c y l i n d e r  heads )  w i  t h  g a s k e t s  221934 5 

( t o  be  f i t t e d  between manif o ld  s u p p o r t s  and mani t ' o lds )  .Such mist ake 

would r e s u l t  i n  t h e  stop-ping of  t h e  wa te r  c i r c u l a t i o n  i n  t h e  engine. 

- Connect t h e  f t l e l  i n l e t  hose  t o  t h e  e l e c t r o v a l v e  and c a r r y  out  the  

o p e r a t i o n  l1Venting t h e  Pump1' a s  i n s t r u c t e d  on page 34. 

- Connect t h e  i n j e c t o r  supp ly  p ipes  t o  t h e  i n j e c t i o n  pump. 

- Screw-in t h e  b a n j o  b o l t  :;ecuring t h e  wa te r  o u t l e t  hose  t o  t h e  en  - 

r i c h i n g  d e v i c e .  

- F i t  t h e  eng ine  wa te r  o u t l e t  connec- tor  and connec t  t h e  wate r  d r c u  - 

l a t i o n  hoses  t o  i t .  

i - Connect t h e  e l e c t r i c  c a b l e s  t o  t he  wa te r  teri lperature gauge send-  

i n g  u n i t  on t h e  eng ine  wa te r  o u t l e t  connec to r  and t o  t h e  thermo- 
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contact  on t h e  enr ich ing  device body. 

- Connect t h e  wire t o  t h e  e lec t rova lve .  

- Re-comect t h e  c o n t r o l  cab le  t o  t he  b u t t e r f l y  valve c o n t r o l h e r .  

- R e f i t  t h e  o i l  f i l l e r  and b rea the r  ca,p. 

- R e f i t  t h e  a i r  c leaner .  

- Replenish t h e  coo l ing  system. 

- Star*  t h e  engine and check a l 1  connectors f o r  s ea l ing .  

- With engine running, s lacken  t h e  oil supply f l e x i b l e  hose4o-pump 

hydraul ic  head secur ing  banjo b o l t ,  l e t  some o i l  seep  out ,  then  

screw i t  i n  again. 

- Carry out t h e  operat ions  I1Setting t h e  Enriching Devicet1 andl1Slow 

Running A d  justmentU, a s  i n s t r u c t e d  under t h e  re levan t  paragraphs. 
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%j PETROL I N J E C T I O N  PUMI? 

I M P O R T A N T  

1) A l 1  t h e  o p e r a t i o n s  s p e c i f i e d  h e r e i n a f t e r  may b e  c a r r i e d  out by 

our  Branches and by t h e  Manufacturer,  o r  h i s  Authorized WorMops 

p rov ided  w i t h  p roper  t e s t  benches. To t h i s  end, Lancia h  a v  e  

b provided a s p e c i a l  a d d i t i o n a l  equipment f o r  t h e  normal D i e s e l  

engine i n j e c t i o n  pump t e s t  benches. 

2 )  I n  o r d e r  t o  ensure  a  p e r f e c t  o p e r a t i o n  of t h e  pump, i t  i s  impe- 

r a t i v e  t h a t  t h e  s p e c i f i c a t i o n s  and t h e  d i r e c t i o n s  de ta i l ed in ' the  

f ol lowing pages be  observed. 

This K u g e l f i s c h e r  p e t r o l  i n j e c t i o n  pump has  h igh-prec i s ion  tech, 

n i c a l  and manufac tur ing  f e a t u r e s ,  which r e q u i r e  s p e c i a l  accuracy 

and c l e a n l i n e s s  i n  c a r r y i n g  out  t h e  va r ious  overhaul  operati0 n  s 

desc r ibed  h e r e i n a f t  e r .  
1 

Note - Non-complying wi th  t h e  above d i r e c t i o n s  w i l l  r e s u l t  i n  t h e  

c a n c e l l a t i o n  of t h e  guaran tee ;  t h i s  w i l l  a l s o  be  no longer  

a p p l i c a b l e  i f  we a s c e r t a i n  t h a t  t h e  r e l e v a n t  s e a l s  h a v e  

been removed o r  even only tampered wi th .  
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TOOL LIST 

T O O L  L I S T  

The a d d i t i o n a l  equipment 8016350 descr ibed  i n  s k e t c h  11 13 I ( t o  

b e  used wi th  t e s t  bench 8016850) and o u t f i t  8016351, d e t a i l e d  h e r e  - 
i n a f  te r ,  f orm t h e  complet e  s e t  of equipmenta and t o o l s  necessary  t o  

c a r r y  ou t  any o p e r a t i o n  of normal maintenance, tune-up, s e r v i c e  cou - 
pons, s e t t i n g  check and overhaul  (on c a r  o r  a t  t h e  bench) of t h e p e  

t r o l  i n j e c t i o n  system. 

OUTFIT 8016351 
(Complete s e t  of t o o l s  necessa ry  f o r  opera t ions  on c a r  and f o r  over 
h a u l  a t  t h e  bench of t h c  i n j e c t i o n  pump c a r r i e d  out by~andaBmr&&$ 

801 1354 Socket f o r  i n j e c t i o n  pump f u e l  d e l i v e r y  va lve  m o u n t i n g  
r i n g  nu t .  

801 1355 Double hexagon socke t  f o r  i n  j e c t i o n  pump plungw mounting 
r i n g  n u t .  

8012351 P u l l e r  f o r  governor suppor t  f l a n g e  ( t o  be usedwith80229l2). 
8012514 x P u l l e r - i n s t a l l e r  f o r  i n j e c t i o n  pump d r i v e  s h a f t .  
8012854 x P u l l e r  f o r  i n j e c t i o n  pump plunger.  
8012868 2 Universa l  p u l l e r  f o r  i n j e c t i o n  pump dr iven  gear .  
801 3030 Connector f o r  p r e s s u r e  gauge 8095452. 
8013351 Tool t o  hold  f u e l  e n r i c h i n g  device  pushrod bush. 
8013352 P i n  t o  l o c k  t h e  i n j e c t i o n  pump c o n t r o l  l e v e r .  
8013353 F i x t u r e  t o  l o c a t e  t h e  i n j e c t i o n  pump c o n t r o l  l e v e r t 0  t h e  

carn c o n t r o l  l e v e r .  
8015364 P o i n t e r  t o  s e t  t h e  b u t t e r f l y  va lve  c o n t r o l  l e v e r .  
8015365 Tool f o r  s e t t i n g  t h e  b u t t e r f l y  va lve  opening . 
8015366 Tool f o r a d j u s t i n g t h e  l e n g t h  of t h e  b u t t e r f l y v a l v e 4 0 -  

i n j e c t i o n  pump l e v e r  connect ing  rod  . 
8015377 Gauge t o  s e t  t h e  i n j e c t i o n  pump a t  t h e  t e s t  bench. 
8015378 F i x t u r e  t o  check t r a v e l  of i n j e c t i o n  pump plungers .  
8015384 Gauge t o  tame t h e  i n j e c t i o n  pump. 
8015392 Tool t o  check p o s i t i o n  of i n j e c t i o n  pump governor gear .  
8017350 Support  p l a t e  f o r  i n j e c t i o n  pump overhaul.  
8095452 P r e s s u r e  gauge. 
8095800 Thermometer wi th  cage t o  check t h e  engine water  tempera- 

t u r e  when s e t t i n g  t h e  e n r i c h i n g  device.  

Not e  - For t h e  t001 s e t  necessary only  f or  opera t ions  on car carr ied  
out  by s e l l i n g  agenc ies ,  f o r e i g n  concess iona i res  and autho- 
r i z e d  s e r v i c e s ,  s e e  o u t f i t  No.8016352 on page 2. 

Already e x i s t i n g  f o r  previous  use.  



PRECAUTIONS T0 BE TAKEN ON DISMANTLING AND 

REASSEMBLING THE INJECTION PUMP 

During t h e  i n  j e c t i o n  pump reassembly o p e r a t i o n s , i t  

i s  a d v i s a b l e  t o  a r range  on t h e  bench a  proper container 

f i l l e d  w i t h  t r i c h l o r o e t h y l e n e  where every pump c o m p n t  

w i l l  have t o  be dipped and shaken b e f o r e  b e i n g  refïtted 

t o  i ts place .  

Should f o r e i g n  m a t t e r  be n o t i c e d  i n  t h e  t r i c h l o r o -  

e thy lene ,  t h i s  w i l l  have t o  be f i l t e r e d  with b l o t t i n g  

paper.  

The t r i . c h l o r o e t h y l e n e  w i l l  a l s o  do t o  f a c i l i t a t e  

t h e  removal of s p e c i a l  gaske t s  (52-53 - Table 2)  from 

t h e  r e l e v a n t  mounting s u r f a c e s .  

Obviously,  when us ing  t h e  t r i c h l o r o e t h y l e n e ,  c  a  r e  

must be  t a k e n  t h a t  i t  does no t  remain i n  touch with 

t h e  s k i n  f o r  a  l o n g  t ime. 
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OPERATIONS ON BENCH 

Note - A l 1  t h e  p a r t s  composing t h e  i n j e c t i o n  pump r e f e r r e d  tomtkus 

chap te r  may be i d e n t i f i e d  by the  re fe rence  numbers @ven i n  

t a b l e  2 ,  which i s  taken from t h e  Spare P a r t s  Catalogue. 

CHECKING THE DELIVERY AND THE HYSTERESIS 

The operat ion of t he  pump may be considered s a t i s f a c t o r y ,  w h e  n 

t h e  de l ivery  and h y s t e r e s i s  s p e c i f i c a t i o n s  (with l e v e r  i n  a11 posA 

t i o n s  and a t  a l 1  t e s t i n g  speeds)  comply with those  of Sketch 1086 L 

The de l ivery  checkings a r e  c a r r i e d  out with pump con t ro l  l e v e r  (67) 

i n  t h r e e  d i f f  e ren t  pos i t ions :  "minimum", " i n t  ermediatew ,"maximum ". 

To secure  t h e  l e v e r  i n  the  t h r e e  pos i t i ons ,  it is necessary t o  

use gauge 8015377 and p in  8013352. The former has t o  be f i t t e d  t o  

t h e  pump by i n s e r t i n g  t h e  r e g i s t e r  l i p  i n t o  t h e  s l o t  machined i ra 

t h e  housing, wh i l s t  the  l a t t e r  has t o  be i n s e r t e d  i n t o  one of t h  e 

t h r e e  holes  i n  t h e  gauge ( f o r  the  llminimum" pos i t i on ,  i n s e r t  p i n  

801'3352, through t h e  h o l e  i n  l e v e r  ( 67 ) ,  i n t o  t h e  upper ho le  ingau@ 

8015377, wh i l s t  f o r  t h e  tlmaximum" pos i t i on  i n s e r t  i t  i n t o  the lower 

h o l e ) .  

With l e v e r  i n  t he  ltminimumll pos i t i on ,  t h e  checkings a r e  c a r r i e d  

out a t  one pump speed only: 350 r.p.m. 

With l e v e r  i n  t h e  " in termedia te"  pos i t i on ,  t h e  checkings a r e  ca r -  

r i e d  out a t  t h e  fo l lowing pump speeds: 350-1400-2800 r.p.m. 

With l e v e r  i n  t h e  pos i t i on ,  t h e  checkings a r e  carried out 

a t  t h e  fo l lowing pump speeds: 1400-2800 r.p.m. 

When car ry ing  out any checking under t h e  various t e s t i n g  condi- 

t i o n s ,  i t  i s  necessary t o  make su re  t h a t  t he  d i f fe rence  betweenthe 

1 maximum and minimum d e l i v e r i e s  measured by the  f o u r  t e s t  tubes is 

not i n  excess of 1 C.C .  
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Two checkings must be c a r r i e d  out  a t  every pump speed and with 

con t ro l  l e v e r  i n  any posi t ion:  one by increas ing  t h e  de l ive ry , tha t  

i s  by reaching t h e  t e s t i n g  speed s t a r t i n g  from a  slower one; and 

one by decreasing t h e  de l ive ry ,  t h a t  1s by a t t a i n i n g  the  t e s t i n g  

speed from a  f a s t e r  one; t h e  h y s t e r e s i s  i s  obtained by sub t r ac t ing  

t h e  smal ler  value  from t h e  g r e a t e r  one. 

The procedures t o  i n s t a 1 1  t h e  pump on t e s t  bench 8016850 ( with 

a d d i t  i o n a l  equipment 801 6350) and t o  make t h e  r e l evan t  connectiona 

a r e  given i n  Sketch 11 13 I. 

Here inaf te r ,  we a r e  g iving a n  example of the  del ivery  checking 

of a pump revolving a t  a s p e c i f i e d  speed ( 1400 r.p.m. ) and w i t h  

con t ro l  l e v e r  i n  a determined pos i t i on  ( in te rmedia te ) .  

From t h e  above t a b l e  ( taken from the  ca ra  f o r  t h e  t e s t  a t  t h e  

bench of t h e  i n j e c t i o n  pump),  i t  can be noted t h a t ,  with pump i n  

t h e  above t e s t i n g  condi t ions ,  t h e  values read ,  on increas ing  t h  e  

speed, f o r  a l 1  t h e  f o u r  plungers (79) a r e  wi thin  t h e  spec i f i ed  li- 

m i t s  (26 t o  29 c .c . )  and t h a t  t he  d i f fe rence  between t h e  max.value 

(27.3 C.C.)  and t h e  minimum one (26.5 C .C . )  does not exceed 1  c.c. 

and the re fo re  i t  can be accepted ( s ee  Sketch 1086 I ) .  
ij 

The Same example given above is  resumed and completed i n  t h  e  

b 
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fol lowing t a b l e  s t a t i n g  t h e  valhes found on decreasing t h e  speed 

and, bes ide  them, t h e  h y s t e r e s i s  ( ~ y .  ) found. 

Should t h e  values found on checking t h e  del ivery  and t h e  h y s t e  

r e s i s  d i f f e r  from t h e  s p e c i f i c a t i o n s  given i n  Sketch 1086 I ,  t h  e  

poss ib l e  causes of defec t s  e x i s t i n g  i n  t h e  pump may be deduced. 

Here ina f t e r ,  we a r e  g iv ing  t h e  main cases  of t ,roubles which may 

be detected on checking t h e  de l ivery  and t h e  h y s t e r e s i s ,  and each 

case  i s  followed by the  descr ip t ion  of t h e  probable causeswhichhave 

o r ig ina t ed  it. 

ALL READINGS ARE TAFEN AT 1000 PUMP SHOTS' 

1. Under one o r  more t e s t i n g  condi t ions ,  t h e  d e l i v e r i e s  of t h e  f m  

plungers a r e  g r e a t e r  o r  smal ler  t han  t h e  normal ones. 
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Probable causes: improperly s e t  o r  b inding governor, weak magnet i c  

device ( 4 5 ) ,  s p r i n g  (72) weak o r  even s l ipped  off %he clamps(73-74) 

2. Under a l l  t e s t i n g  condi t ions ,  t h e  d e l i v e r i e s  of t h e  f o u r  plu- 

a r e  a l 1  increased o r  decreased by t h e  Same amount. 
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s h a f t  ( 2 ) .  

Lowering of t h e  b a l l  p i e c e  s e a t s  (100) owing t o  wear ( d e l i v d s  

i n c r e a s e d )  . 
Wear of t h e  followek. p i n  b a l l  s u r f a c e  ( 7 5 ) ( d e l i v e r i e s  increased), 

o r  of t h e  s t e e l  pad f i t t e d  t o  t h e  r e g u l a t i n g  r o c k e r  ( 1 9 ) .  

3. Under one o r  more t e s t i n a  c o n d i t i o n s ,  t h e  d e l i v e r i e s  of one o r 

more p lungers  a r e  lower t h a n  t h e  s p e c i f i e d  ones. 

Probable  causes:  p lungers  s l i d i n g  with d i f f i c u l t y  i n  t h e  relaanli 

b a r r e l s  ( s l i g h t  s e i z u r e )  . 
Plunger  r e t u r n i n g  s p r i n g s  weak o r  broken; camshaft ( 3 )  cams o  r 

t a p p e t s  (80)  worn o u t ,  depress ions  i n  t h e  s u r f a c e s  of plunge r s 

( 7 9 )  caused by t h e  a c t i o n  of t a p p e t s  ( 8 0 ) .  

I n l e t  and d e l i v e r y  va lves  improperly s e a l e d .  

4. Under one o r  more t e s t i n g  c o n d i t i o n s ,  h y s t e r e s i s  exceeds 1  c.  c. 

Probable  causes:  improper governor s e t t i n g .  Bearings of shaft ( l), 

o r  bea r ings  (36)  b inding .  Teeth of geacs (63)  (77)  (64)  and (65  ) 

wi th  b u r r s ,  o r  broken i n  some p laces .  Sur face  of r e g u l a t i n g  carn 

(27)  wi th  s c o r i n g s  or  h a r d  s p o t s  p reven t ing  t h e  proper  s l i d i n g  

on t h e  b a l l  s u r f a c e  of t h e  fo l lower  p i n  (75) .  B a l 1  s u r f a c e  o  f  

f o l l o w e r  p i n  (75)  i n  touch with t h e  r e g u l a t i n g  carn , w h  i c  h 

p r e s e n t s  ha rd  s p o t s  h i n d e r i n g  t h e  f r e e  s l i d i n g  of t h e  carn (27) .  

Follower p i n  (75)  wi th  f o r e i g n  m a t t e r s  o r  s l i g h t  s e i z u r e  i n  i t s  

s e a t ,  which prevent  a  f r e e  a x i a l  movement. 

Roughness on t h e  s t e e l  pad f i t t e d  t o  t h e  r e g u l a t i n g  rocker  ( l g ) ,  

o r  on t h e  b a l l  s u r f a c e  of t h e  f o l l o w e r  p i n  ( 7 5 ) ,  wi th  consequent 

poor s l i d i n g .  Eccen t r i c  s h a f t  ( 2 )  b i n d i n g  i n  t h e  r e  g u  l a t i  n  g 

rocker  ( 1 9 ) ,  wi th  consequent poor r o t a t i o n  of t h e  r o c k e r i t s e l f .  
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OHECKING THE GOVERNOR 

This o p e r a t i o n  must b'e c a r r i e d  ou t  whenever t h e  check of t h e  d2  

l i v e r y  and h y s t e r e s i s  h a s  g iven  r e s u l t s  n o t  complying wi th  t h e  s p z  

c i f i c a t i o n s  of Skgtch 1086 I and denot ing  a  f a u l t y  o p e r a t i o n  of the 

governor ( s e e  "Troublea and Probable  Causeslt desc r ibed  under t h e  

p rec  eding paragraph)  . 
Pre l iminary  Opera t ions  

- Drain t h e  o i l  from t h e  pump. 

- Secure  t h e  pump on to  suppor t  p l a t e  8017350 and l o c k  t h i s  ina  vice 

- Carry out  t h e  o p e r a t i o n  llRemoving t h e  Hydraul ic  Head1l f o l l o w i  n  g 

t h e  procedure descr ibed  on page 66; l i f t  o f f  t h e  plufiger t r a v e l  

r e g u l a t i n g  r o c k e r  (19)  and withdraw t h e  cam f o l l o w e r  p i n  (75) and 

t h e  t a p p e t s  (80) .  

- Remove t h e  governor cover  p l a t e  (34)  from t h e  pump. 

- Secure  t h e  governor suppor t  f l a n g e  (89) t o  t h e  pump housing b y  

u s i n g  two screws of s u i t a b l e  l e n g t h  and two washers. 

- Remove t h e  pump from t h e  support  p l a t e  and i n s t a 1 1  i t  on t h e  tes t  

bench. 

- S t a r t  t h e  motor of t h e  t e s t  bench and l e t  it o p e r a t e  f o r  a  f e  w 

minut es .  
S p e c i f i c a t i o n s  and Checkings 

Three r e f e r e n c e  marks can b e  n o t i c e d  on t h e  g e a r  (63)  f i t t e d  t o  

t h e  governor s h a f t  ( l  )of t h e  r e g u l a t i n g  cam (27);such marks correspond 

t o  t h r e e  d i f f  e r e n t  pump speeds and p r e c i s e l y :  200 r. p.m. =two marks; 

1400 r. p.m.= one mark; 2800 r.p.m.=two marks . m e n  t h e  pump c  amshaft 

(3 ) revo lves  a t  t h e  speeds s p e c i f i e d  above, 

t h e  fo l lowing  ' c o n d i t i o n s  must occur.: 

1. a t  200 r .p .m. , the r e f e r e n c e  mark o  n  
t h e  governor  suppor t  f l a n g e  ( o r  gauge 

8015392)wil l  have t o  be  midwqy between 
fo r  

t h e  two marks on t h e  g e a r ;  

2. a t  1400 r.p.m., t h e  mark on t h e  g e a r  
w i l 1  have t o  b e  a l i g n e d  wi th  t h e  one 

on t h e  governor suppor t  f l a n g e ;  fo r  
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3; a t  2800 r .p . r r i . ,  Liie r e f e r e n c e  mark 

on t h e  governor. suppor t  f l a n g e  w i l l  

have t o  be midway between t h e  ather 

two marks on t h e  gear .  

Checking t h e  H y s t e r e s i s  ( r e f  e r red  t o  t h e  governor only ) . 
I n  t h i s  c a s e  t h e r e  w i l 1  be  h y s t e r e s i s  when one of t h e  r e f e r e n c e  

marks, stamped on t h e  governor g e a r ,  s t o p s  i n  two d i f f e r e n t  pos i -  

t i o n s  ( f o r  t h e  engine speed c o n s i d e r e d ) ,  accord ing  t o  whether such  

speed h a s  been a t t a i n e d  on i n c r e a s i n g  o r  dec reas ing  t h e  revolutions 

p e r  minut e. 

The h y s t e r e s i s  v a l u e , t h e r e f  o r e , i s  given by t h e  a n g l e  i n  c l u  d e  d 

between t h e s e  two p o s i t i o n s .  

The h y s t e r e s i s  of t h e  governor i s  t o  be considered s a t i s f a c t o r y  

when, on c a r r y i n g  out  t h e  t e s t  a t  t h e  t h r e e  d i f f e r e n t  speeds (200, 

1400, 2800 r. p.m. ) , t h e  f o l l o w i n g  c o n d i t i o n s  a r e  observed: 

- a t  200 r.p.m., t h e  maximum admit ted  h y s t e r e s i s  va lue  i s  t h e  o  n e  

corresponding t o  a n  a n g l e ,  t h e  width of which does not  exceedthat 

of t h e  two marks on t h e  governor g e a r  r e l a t i v e  t o  such  speed. I n  

o t h e r  words, dur ing  t h e  two checkings c a r r i e d  out by i n c r e a s i n  g 

and by dec reas ing  t h e  speed, t h e  r e f e r e n c e  mark l o c a t e d  on t h  e  

governor suppor t  f l a n g e  must r e n a i n  wi th in  t h e  two marks on t h  e  

gea r  ; 

- a t  1400 r.p.m., t h e  h y s t e r e s i s  va lue  s h a l l  be  "Ow. That i s  t o s a y ,  

t h e  mark on t h e  governor  gea r  must be i n  l i n e  wi th  t h e  r e f e r e n c e  

mark on t h e  governor  support  f lange ,whether  t h e  t e s t  i s  c a r r i e d  

out on a t t a i n i n g  t h e  speed of 1400 r.p.m. by i n c r e a s i n g  o r  by de - 
c r e a s i n g  t h e  r e v o l u t i o n s  pe r  minute;  

- a t  2800 r . p . m . ,  f o r  t h e  maximum admit ted  h y s t e r e s i s  va lue , fo l low 

t h e  d i r e c t i o n s  g iven  f o r  t h e  t e s t  a t  200 r . p . m . ,  obviously wi th  

t h e  only v a r i a t i o n  t h a t  i n  t h i s  c a s e  i t  i s  necessary t o  cons ide r  

t h e  two marks on t h e  governor g e a r ,  corresponding t o  t h e  speed 

of 2800 r . p . m .  A s  admi t ted  h y s t e r e s i s  a p p l i e s  a g a i n  t h e  width of 
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t h e s e  two marks. 

Should a l 1  t h e  above cond i t ions ,o r  some of them, not  be  observ- 

ed,  t h e  r eason  f o r  such p o s s i b l e  t r o u b l e s  i s  due to :  

1. Axia l  f o r c i n g  of governor s h a f t  bear ings  ( 3 7 )  ; i n  t h i s  case,  p r o  

ceed a s  fo l lows:  

- s l a c k e n  t h e  governor suppor t  f l a n g e  mounting screws; 

- i f  t h e  h y s t  e r e s i s  d i sappears  , r e - t i g h t  en t h e  mounting screws 

and s l i g h t l y  t a p  on t h e  governor s h a f t  wi th  a  l i g h t  hammer. 

2. Wear of t h e  g e a r s  ( 6 4 ) ( 6 5 ) ( 7 7 )  and ( 6 3 ) ;  i n  such a  case ,proceed 

a s  fo l lows:  

- g r a d u a l l y  vary t h e  pump speed and make s u r e  t h a t  t h e  governor 

g r a d u a l l y  f ollows t h e  speed v a r i a t i o n s  ; 

- should t h e  governor jam i n  some p o i n t ,  check t h a t  t h e  g  e a  r 

tee th ,meshing  i n  t h a t  moment,are not  excess ive ly  worn out o  r 

damaged; i f  necessa ry ,  renew t h e  gea r s .  

SETTING THE GOVERNOR ( f ig .  21) 

To b e  c a r r i e d  out  i f ,  while  "Checking t h e  Governortt, t h e  c o n d i  - 
t i o n s  under p o i n t s  1.2.3. do n o t  occur.  

- S e t  t h e  t e s t  bench motor speed t o  1400 r.p.m. 

- Hold t h e  s p i r a l  s p r i n g  c a r r y i n g  gea r  ( 6 4 )  and loosen  t h e  r d e v a n t  

l o c k i n g  screw ( 104) .  

- S t i l l  h o l d i n g  t h e  s p i r a l  s p r i n g  c a r r y i n g  gea r  and wi th  benchmotor 

running ,  t u r n  t h e  governor s h a f t  gea r  (63)  u n t i l  t h e  r e f e r e n c e  

mark corresponding t o  1400 r.p.m. (one mark) i s  a l i g n e d  with tha t  

on t h e  governor suppor t  f l a n g e  (89)  and,  i n  such p o s i t i o n ,  tempo 

r a r i l y  l o c k  t h e  s p i r a l  s p r i n g  c a r r y i n g  gea r  (64)by s l i g h t l y  ti@ - 
ening t h e  screw ( 104).  

- A f t e r  l o c k i n g  t h e  g e a r ,  make s u r e  t h a t  t h e  marks a r e  s t i l l  a l i g n d  

- Change t h e  t e s t  bench motor speed down t o  200 r.p.m. 

- Should t h e  r e f e r e n c e  mark on t h e  governor support  f l a n g e  not  b  e  

w i t h i n  t h e  tolerante l i m i t s  corresponding t o  200 r.p.m., hold the 

governor s h a f t  g e a r  (63)  and t u r n  t h e  s p i r a l  s p r i n g  carrying g e a r  
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i n  t h e  s u i t a b l e  d i r e c t i o n  and by -tihe amount deemed s u f f i c i e n t  t o  

co r r ec t  t h e  misal i  gnment . 
- Release t h e  s p i r a l  s p r i n g  car ry ing  gear  and make s u r e  t h a t  t h e  dif - 

f erence has disappeared, otherwis e  repea t  t h e  operat ion descr ibed 

above. 

- Reset t h e  t e s t  bench motor speed t o  1400 r.p.m. 

- Make s u r e  t h a t  t h e  i n i t i a 1  s e t t i n g  has not been a1 t e red ; i f  neces- 

s a r y ,  proceed a s  follows: by means of s u i t a b l e  p l i e r s ,  hold  t h e  

end of s p r i n g  (72 ) ,  s lacken t h e  screw secur ing  t h e  clamp (74)  and 

load o r  r e l e a s e  t h e  s p r i n g  by t h e  amount required t o  cor rec t  t h  e  A, 

i 

misalignment. 

- A t  t h i s  s t a g e ,  i t  w i l 1  be  necessa - 
r y  t o  ca r ry  out t h e  checking a  t 

2800 r.p.m. by proceeding a s  f o l -  

lows: 

- s e t  t h e  motor speed t o  2800 r . p m ;  

- make s u r e  t h a t  t h e  re fe rence  mark 

on t h e  governor support f l ange  i s  

midway between t h e  two marks (, on 

t h e  governor s h a f t  g e a r ) c o r r e s p d  - 
i n g  t o  t h e  t e s t  speed; p o s s i b l e  

ad  justments may be c a r r i e d  out  by 
F i g .  21 - Governor S p i r a l  Spring and Gear 

s lackening t h e  screw secur ing  t h e  

clamp ( 7 4 )  and varying t h e  load  of t h e  sp r ing  (72).  

Once t h e  l a s t  s e t t i n g  has been completed, i t  w i l l  be necessary t o  

repea t  t h e  checkings a t  t h e  o the r  two speeds and t o  make s u r e  that 

t h e  previous s e t t i n g s  have not  been dis turbed;  i f  required, repeat  

t h e  s e t t i n g s  and should i t  be impossible renew t h e  sp r ing  (72) .  

These a l t e r n a t e  s e t t i n g s  w i l l  have t o  be e f fec ted  u n t i l  a t  a 11 

t h r e e  t e s t i n g  speeds t h e  r e f  erence marks on t h e  governor s h  a  f  t 

gea r  ( 6 3 )  a r e  i n  t h e  co r r ec t  pos i t i on  a s  compared with t h e  ma r k  ,i 
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on t h e  governor suppor t  f l a n g e  ( 8 9 ) .  

When t h e  s e t t i n g  opera t ions  have been completed, it w i l l  be  ne- 

c e s s a r y  t o  d e f i n i t i v e l y  t i g h t e n  t h e  screw (104)  s e c u r i n g  t h e  s p i -  

r a l  s p r i n g  c a r r y i n g  g e a r  ( 6 4 )  and t h e  screw s e c u r i n g  t h e  clamp(74), 

b u t  without  t i g h t  ening t h e  l a t t e r  excess ive ly  . 

CHECKING THE PLUNGER TRAVEG 

It h a s  a l r e a d y  been s a i d  t h a t  t h e  d e l i v e r i e s  of a l l fourplunger  s 

must be equal  one a n o t h e r  o r ,  a t  t h e  maximum, may d i f f e r  by 1 C . C .  

every 1000 pump s h o t s ;  i n  a d d i t i o n ,  i t  has  a l s o  been s p  e  c i f  i e  d 

t h a t  t h e  d e l i v e r i e s  a t  t h e  va r ious  pump speeds must be  wi th in  t h e  

va lues  given i n  Sketch 1086 I. 

I f ,  when checking t h e  d e l i v e r y ,  t h i s  r e s u l t s  poor o r  excess i ve 

f o r  a l 1  o r  f o r  some p l u n g e r s , i t  w i l l  be necessa ry  t o  proceed a s 

f ollows : 

Prel iminary  Opera t i  ons 

- Carry out t h e  o p e r a t i o n  "Re- 

moving t h e  Hydraul ic  Head" , 
fo l lowing  t h e  procedure de - 

s c r i b e d  on page 66. 

- By means o f  p i n  8013352,lock 

t h e  pump c o n t r o l  l e v e r  i n  the 

i n t e r m e d i a t e  p o s i t i o n .  

- Zero-reset  t h e  d i a 1  gauge of 

f i x t u r e  801 5378 ( f i g .  2 2 )  by 

proceeding a s  f  ollows: r e  s t 

t h e  gauge s l e e v e  a g a i n s t  t h e  

f i x t u r e  body and a l i g n  t h  e 

1 p o i n t e r  wi th  mark t t O t t .  

- Arrange t h e  p l a t e  of f i x t u r e  Fiq. 22 - Zero-resettinq the Dia1 Gauge 

801 5378 on t h e  pump housing.  
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- F i t  t h e  d i a 1  gauge, a l r e a d y  ze ro - rese t ,  t o  t h e  p l a t e  by inser t ing  

i ts  stem i n t o  one of t h e  h o l e s .  

Checkinq 

- Turn t h e  camshaft ( 3 )  and make s u r e ' t h a t ,  with t h e  t appe t  t o  b e  

checked a t  i t s  T.D.C.,  t h e  gauge p o i n t e r  l i n e s  up with mark 0  

(maximum allowed t o l e r a n c e :  - + 0.005 mm = 0.0002 " ) .  

- Zero-reset  t h e  gauge a f t e r  each checking and r e p e a t  t h e  t e s t  o  n  

t h e  o t h e r  t a p p e t s .  

If,  dur ing  t h e  above checkings,  t h e  gauge p o i n t e r  s h i f t s  beyon d 

t h e  t o l e r a n c e  l i m i t s ,  two c a s e s  may occur: 

a )  i n  a l 1  measurements, t h e  gauge p o i n t e r  always s h i f t s  from ma r k  

"0" by t h e  Same amount and i n  t h e  same r o t a t i o n  d i r e c t i o n :  

- c a r r y  out t h e  b a s i c  adjustment  of t h e  plunger  t r a v e l  by a c t -  

i n g  on t h e  ad  j u s t i n g  p i n  ( 4 9 )  of t h e  e n r i c h i n g  device  l e v  e  r 

( 6 8 ) ( r e f e r  t o  f i g .  2 4 ) .  

b )  i n  one o r  more measurements, t h e  gauge p o i n t e r  s h i f t s  from "O 

by d i f f  e r e n t  amounts: 

- r e p l a c e  t h e  b a l 1  p ieces  concerned by fo l lowing  t h e  procedure 

descr ibed  under o p e r a t i o n  "Set t i n g  t h e  Plunger Travel O .  
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S E T T I N G  THE PLUNGER TRAVEL 

Foreword 

I n  d e s c r i b i n g  t h e  "Operat ing Pr inc ip le ' !  of t h e  i n j e c t i o n  pump, 

we s t a t e d  t h a t  the  t r a v e l  of each plunger (79)  i s  exac t ly  equal t o  

the  amount by which t h e  end of t appe t  ( 8 0 )  pro t rudes  from the  r e l e  - 

van t  b a l l  p i e c e  ( 1 0 0 ) ~  and i s  a l c o  d i r e c t l y  p r o p o r t i o n a l  t o  t h e f u d  

d e l i v e r y ;  i t  fo l lows t h a t  t h e  f u e l  d e l i v e r i e s  a r e  a l s o  d i r e c t l y p r o  - 

p o r t i o n a l  t o  t h e  p r o t r u s i o n  of t appe t  ends from t h e  r e l e v a n t  b a  11 

p i  ec es.  

Should t h e  t a p p e t  end p r o t r u s i o n s  d i f f e r  one ano the r ,  t h e  f u e l  

d e l i v e r i e s  would a l s o  d i f f e r ; t h i s  

r e s u l t s  i n  t h e  n e c e s s i t y  f o r  a 11 

t h e  t akpe t  ends t o  p ro t rude  by an  1 
l 

eyual  amount, bvith a  maximum allob l 

- 
ed d i f f e r e n c e  of + 0.005 mm(0.0002 

l 

- 
i n . ) .  I t  is  j u s t  by f i t t i n g  b a l 1  

p ieces  of s p e c i f i c  thickness ,  t h a t  

t h i s  uni formi ty  i s  ob t a ined .  

For t h i s  ad jus tment ,  i t  i s  ne- 

cessa ry  t o  s e t  t h e  r e g u l a t i n g  can 

(27)  i n  such  a  p o s i t i o n  t h a t  t he  

carn f o l l o w e r  p in  (75)  w i l l  ni a k e  

t h e  plunger  t r a v e l  r e  g  u  l a  t i ng 

rocker  ( 1 9 )  t a k e  a  determined po- 

s i t i o n ,  which w i l l  a l low t h e  t ap -  
F i q .  23 - Injection Pump Seciion 

pet  end t o  p ro t rude  from t h e  b a l l  

p i e c e  by a  g iven  amount. 

The p o s i t i o n  which t h e  r e g u l a t i n g  carn w i l l  t a k e  i s  t h a t  co r re -  

s ~ o n d i n g  t o  t h e  i n t e r m e d i a t e  one of the pump c o n t r o l  l e v e r  (67)  . 
For such p o s i t i o n  of the  carn, t h e  t a p p e t  end, when a t  t h e  T.D.C., 

, w i l 1  p ro t rude  from t h e  r e l e v a n t  b a l 1  p iece  by 1.255+0.005 - mm(0.0494 

+ 0 .0002 '~ ) .  - 
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Such p r o t r u s i o n  i s  reproduce3 i n s i d e  t h e  gauge s l e e v e  of f i x t u -  

r e  8015378; i t  i s  j u s t  by means of such s l e e v e  t h a t  t h e  d i a 1  gauge 

of t h e  f i x t u r e  i s  s e t  t o  ze ro  ( r e f e r  t o  t h e  opera t ion  "Checking the 

Plunger  Travel"  ) . 
B a s i c  Adjustment 

Once t h e  p re l iminary  o p e r a t i o n s  descr ibed  under p a r a g r a p h  

"Checking t h e  Plunger  Travel"  have been completed and b e f o r e  f i t  - 
t i n g  t h e  p l a t e  of f i x t u r e  8015378, r e p l a c e  one b a l l  p i ece  wi th  an- 

o t h e r ,  t h e  t h i c k n e s s  of which i s  a l ready  known ( f o r  example; 4.  0  0  

mm - 0.1574"),  t h e n  proceed a s  fo l lows:  

- f i t  t h e  p l a t e  of f i x t u r e  8015378 t o  t h e  pump housing;  

- f i t  t h e  d i a 1  gauge t o  t h e  p l a t e  by i n s e r t i n g  i t s  stem i n t 0  t h e  

h o l e  corresponding t o  t h e  b a l l  p i e c e  r e p l a c e d ;  

- t u r n  t h e  camshaft;  t h e  p o i n t e r  of t h e  d i a 1  gauge w i l l  move,follrnni 

i n g  t h e  r o t a t i o n  of t h e  s h a f t ;  when t h e  p o i n t e r  w i l 1  commence r e  - 
v e r s i n g  i t s  motion, s t o p  t u r n i n g  t h e  camshaft;  t h i s  be ing  insuch  

p o s i t i o n ,  t h e  cam c o n t r o l l i n g  t h e  t a p p e t  of t h e  b a l l  p i e c e  under 

measurement i s  a t  i t s  T.D.C. ,  

and t h e  end of t h e  t a p p e t  i n  

q u e s t i o n  w i l l  have t o  p r o t r u -  

de from t h e  re levant  bal1 p iece  

by 1.255+0.005 - mm( 0.0494 2 

0.0002 " ) ;  

- make s u r e  t h a t  t h e  gauge poin - 

t e r  i s  a l i g n e d  wi th  mark " O t t *  f 

p o s s i b l e  c o r r e c t i o n s  may b e  

c a r r i e d  out  by screwing i n  o r  

ou t  t h e  a d j u s t i n g  p i n  (49)  of 

t h e  en r i ch ing  device  lever(68) 

( s e e  f i g .  2 4 ) .  

With t h e  above o p e r a t i o n s  , the  
Fig .  24 - Plunger Travel  Basic Ad-justment 

t r a v e l  a d  justment of one flunger 
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has  been c a r r i e d  o u t ;  r e p e a t  i t  now t o  adju:;t t he  t r a v e l  of t h  e  

o t h e r  p lunge r s  . 
I n  o r d e r  n o t  t o  a l t e r  t h e  b a s i c  ad jus tmen t  j u s t  c a r r i e d  ou t ,  i t  

i s  n e c e s s a r y  t o  p r o t e c t  t h e  a d j u s t i n g  p i n  ( 4 9 )  by f i t t i n g  a  cap(28X 

which, once t h e  pump has  been re-assembled,  must not  b e  d i s t u r b e d .  

Impor t an t .  .- Do n o t  d i s t u r b  t h e  ze ro - r e se t  t i n g  of t h e  d i a 1  gauge du - 

r i n g  t h e  measurement. A f t e r  each measurement, check t h e  ze ro - r e se t  - 

t i n g  and ,  i f  n e c e s s a r y ,  z e r o - r e s e t  . 
- I n s e r t  t h e  s tem of t h e  d i a 1  gauge,duly z e r o - r e s e t ,  i n t o  t h e  h o l e  

of t h e  nex t  b a l l  p i e c e .  

- Turn t h e  camshaf t  and make a u r e  t h a t ,  when t h e  cam co r re spond ing  

t o  t h e  b a l l  p i e c e  under  checking  i s  a t  i t s  T . D . C . ,  t h e  p o i n t e r o f  

t h e  d i a 1  gauge i s  i n  l i n e  wi th  mark "O". 

- Should t h i s  n o t  occu r ,  i t  w i l 1  b e  neces sa ry  t o  renew t h e  b  a 11 

p i e c e  (100)  w i th  a  new one of d i f f e r e n t  t h i c k n e s s .  

- Follow t h e  Same procedure  f o r  t h e  r ema in ing  b a l l  p i e c e s .  

Renewing t h e  B a l 1  P i e c e s  

Tie  a v a i 1 : l b l e  b a l l  p i e c e s  a r e  of v a r i o u s  t h i c k n e a s e s  rangingfrom 

a  minimum of 3.88 mrn(O.1527") t o  a  maxinium of 4.11 m ( 0 . 1 6 1 8  It),and 

t h e  i n t e r m e d i s t e  ones p r e s e n t  a  p r o g r e s s i o n  of 0.01 mm (0.0004 " ) :  

3.68 ( 0 . 1 5 2 7 ~ ~ )  - 3.89 ( O .  1531") - 3.90 ( O .  153511).  . . .4.09 (0.1610" ) 

4.10 (0 .1614")  - 4.11 (0 .1618" ) .  

The procedure  f o r  de t é rmin ing  t h e  

t h i c k n e s s  of t h e  new P a l 1  p i e c e  i s 

a s  fol lovis :  

- r e p l a c e  t h e  b a l l  piece wi tha  :liaster 

one of a  g iven  th i ckneac  , f o r  i n s t .  

4.00 mm (0 .1574" ) .  ?he 4.00 m m  

t h i c k  mas t e r  b a l l  p i e c e  i s  chosen 

f  o r  c a l c u l a  Lion convenience;a  inark 

whatever. ( e . g .  a  ~ a i n t  touch)  i s 

theri made on it, s o  a s  t o  d i s - 

t i n g u i s h  it from t h e  o t h e r s ,  Fig.  25 - Zër>ewing 3 [<al! Piecc  



62 FUEL SYSTEM 

PETROL INJECTION PUMP 

FLAVIA WITH I N  JECTION ENGINE 

f o r  example : e - t a k e  t h e  r e a d i n g  on t h e  d i a 1  gauge. 

Three r e a d i n g s  may be observed: 

1. The p o i n t e r  of t h e  d i a 1  gauge does n o t  r e a c h  l l O w .  

This occurs  when, t h e  master  b a l l  p i e c e  (4.00 mm - 0.1574 ) 

b e i n g  t h i c k e r  t h a n  r e q u i r e d ,  t h e  en'd of t a p p e t  ( 8 0 ) , a t  i t s  T.D.C., 

p ro t rudes  from t h e  b a l l  p i e c e  (100) l e s s  t h a n  necessary.  

To c o r r e c t  such p r o t r u s i o n , i t  w i l l  b e  necessa ry  t o  r e p l a c e  the 

master  b a l 1  p i e c e  (4.00 mm-0. 157411) wi th  a  t h i n n e r  one, t h e  thick - 
n e s s  of which i s  reckoned by making t h e  fo l lowing  s u b t r a c t i o  n  : 

master  b a l 1  p i e c e  4.00 mm i 

r e a d i n g  taken - 0.07 m \IJ/$ 
L 

NEW BALL PIECE 3.93 
Read i ng Master ba l1  piece NELI OALL PIECE 

2. The p o i n t e r  of t h e  d i a 1  gauge l i n e s  up with "0". 

This t a k e s  p l a c e  when t h e  t h i c k n e s s  of t h e  mas te r  b a l l  p i e c e  

(4.00 mm-0.1574 " ) i s  j u s t  t h e  r i g h t  one t o  make t h e  t a p p e t ( 8 Q ) ,  

a t  i t s  T.D.C. , p r o t r u d e  from t h e  b a l l  p i e c e  (1OO)by t h e  p r o  p e r  

amount . 
I n  s u c h a  case, j u s t  t o  recover themaster  b a l l  p i e c e , i t  w i l l  be  n2 

cessary  t o  r e p l a c e  i t  with another  one having the Same th ickness .  

2ead i ng Master b a l 1  p i  ece NEW BALL PIECE 

3. The p o i n t e r  of the d i a1  gauge Roes beyond mark "O". 

This occurc wkien, t l l ~  i a a s t  ere b a l l  p i e c e  .(4.00 mm-0.1574t1) be- 

i n g  t h i n n e r  t h a n  r e q u i r e d ,  t h e  end of t a p p e t  (80)  , a t  i ts  T. D.C.,  

p ro t rudes  f r o n  t h e  b a l l  p i ece  (100)  more than  necessary.  

To c o r r e c t  such protr .usion,  i t  w i l l  be  necessary  t o  r e p l a c e  

t h e  master  b a l l  p i e c e  (4 .001~-0 .1574")  with a  t h i c k e r  one, t h e  

t h ï c k n e s s  of which i s  reckoried bg making t h e  f'o11owirg a d d i t i o n  : 
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mas te r  b a l l  p i e c e  I Z 

r e a d i n g  t a k e n  + 0.08 mm 
"O0 e j a  t 

NEW BALL PIECE 4 .08  mm 
Read inq Master bal1 n iece  NEW BPI L P IECE 

A f t e r  s e t t i n g  t h e  t r a v e l  of a l 1  p lungers ,  s e c u r e  t h e  b a l l  p i eces  

by f i t t i n g  washer (81) and c i r c l i p  ( 5 ) .  

Note - Smal1 c o r r e c t i o n s  of t h e  b a l l  p i e c e  t h i c k n e s s  may be obtained 

by rubb ing  t h e  t o p  f a c e  wi th  very f i n e  emery c l o t h .  

SEALING TEST OF HYDRAULIC HEAD 

Foreword 

This  o p e r a t i o n  h a s  t o  be c a r r i e d  out  dur ing  t h e  genera l  overhaul  

and anyhow whenever f u e l  leakages  i n t 0  t h e  pump o i l  sump have been 

no t i ced .  

Such l eakages  might be caused by: 

1. Poor s e a l i n g  of "0" r i n g s  f i t t e d  t o  t h e  plungers:  i n  such a  case 

t h e  f u e l  l eakage  (wi th  p lunger  f i t t e d )  rnay occur  through t h e  

r i n g  nu t  ( 4 7 ) ,  o r  through t h e  f u e l  r e t u r n  p o r t .  

F i q .  25 b i s  - Hydraul i c  Head: Section throuqh O i  lways 
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2. Lack of s e a l i n g  o i l  r i n g  bettiveen plunger  and b a r r e l  (79)(on  one 

o r  more p lungers )  owing t o  t h e  oilway be ing  clogged ( s e e  f i g u r e  

25 b i s ) .  

P re l iminary  Operat ions 

If t h e  pump i s  completely assembled, proceed a s  fol lows:  

- d r a i n  t h e  o i l  from t h e  pump; 

- s e c u r e  t h e  pump t o  suppor t  p l a t e  8017350 and g r i p  t h e  l a t t e r  in  a  

v i c e ;  

- u n t i g h t e n  t h e  f o u r  h y d r a u l i c  head mounting screws (107)(one o f  

them i s  covered by a  s e a l  b e a r i n g  t h e  Kuge l f i sche r  stamp, o r  t h e  3 

Lancia one, i f  t h e  pump has  a l r e a d y  been overhauled a t  a  Lancia 

Branch) ; 

- completely unscrew t h r e e  of such screws,  and then  , app ly ing  a  

c e r t a i n  p r e s s u r e  on t h e  h y d r a u l i c  head,  unscrew t h e  l a s t  scrmand 

remove t h e  h y d r a u l i c  head with r e l e v a n t  gaske t ,  t a k i n g  c a r e  t h a t  

t h e  p lungers  do n o t  s l i d e  off  t h e  r e l e v a n t  b a r r e l s ;  

- t a k e  out  t h e  p lungers  one by one,remove t h e  r e t u r n  s p r i n g s  a  n  d 

t h e n  r e f i t  t h e  p lungers  t o  t h e  bottom of t h e i r  s e a t s ,  paying a t -  

t e n t i o n  not  t o  i n t e r c h a n g e  them; 

- connect t h e  i n j e c t o r  hand- tes t ing  pump t o  t h e  o i l  i n l e t  p o r t  on 
-'i 

t h e  h y d r a u l i c  head. 

1 s t  Test  : ( r e l e v a n t  t o  t h e  t r o u b l e  s p e c i f i e d  under p o i n t  1 ) .  

By means of t h e  i n j e c t o r  hand-testir ig pump,force t e s t i n g  f l u i d  

i n t 0  t h e  h y d r a u l i c  head up t o  b u i l d i n g  up a  p r e s s u r e  of 10 a tm. ;a t  

t h i s  moment, two c a s e s  may occur: 

- t h e  p r e s s u r e  s t a y s  on f o r  some t ime ,  a f t e r  g iv ing  up operatingthe 

hand- tes t ing  pump, and no t e s t i n g  f l u i d  leakages  a r e  n o  t i c  e  d ,  

e i t h e r  froni t h e  p luneer  mounting r i n g  n u t s  (47) o r  from t h e  f u e l  

r e t u r n  p o r t .  

I n  such a c a s e ,  i t  must be concluded t h a t  t h e  o i l  "0" r i n g s  fitted 
f 

t o  t h e  plungers  s e a l  p e r f e c t l y .  
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- The p r e s s u r e  drops more or  l e s s  r a p i d l y  and leakages  are n o t i c e d  

from t h e  r i n g  n u t s  ( 4 7 )  o r  from t h e  f u e l  r e t u r n  por t .  

I n  t h i s  c a s e ,  t h e  "Ot1 r i n g s  ( a l 1  o r  some of them) do not  s e a l  pro  

p e r l y  a  n  d they  w i l l  have t o  be  renewed ( i t  i s  a d v i s a b l e  t o  

renew a l 1  t h e  e i g h t  t lO ' l  r i n g s  f i t t e d  t o  the  f o u r  p lungers ) .  A f t e r  

complet ing t h i s  t e s t ,  r e p e a t  it and proceed t o  c a r r y i n g  out  t h  e  

second t e s t .  

2nd Test:  

- t a k e  out one p lunger ,  h o l d  t h e  o t h e r  t h r e e ,  and force testang fluid 

1 I n  by means of hand- tes t ing  pump 8 0 1 5 8 5 3 ;  

- if t h e  t e s t i n g  f l u i d  f lows f r e e l y  and t h e  gauge does not i n d i -  

c a t e  a  p r e s s u r e  above 1 t o  1 . 5  atmospheres,  i t  means t h a t  t h  e  

i n l e t  g a l l e r y  of t h i s  p lunger  i s  c l e a r ;  

- i f  t h e  t e s t i n g  f l u i d  pumped a t  t h i s  p r e s s u r e  does not flow f r e e l y ,  

t r y  t o  unclog t h e  d u c t s  by r a i s i n g  t h e  p r e s s u r e  up t o  1 0  atm. ; 

- r e p e a t  t h e  fo rego ing  procedure on t h e  o t h e r  t h r e e  plungers .  

If t h e  i n c r e a s e  of t h e  f l u i d  p r e s s u r e  has  n o t  s u f f i c e d  t o  un- 

c l o g  t h e  duct  concerned, i t  w i l l  b e  necessary  t o  remove a l 1  plun- 

g e r s ,  t o  c l e a n  t h e  c i r c u l a r  grooves machined i n  t h e  plunger  s e a t s  

one by one, and t h e n ,  a f t e r  d ipping  t h e  head i n  t r i c h l o r o e t h y l e n e ,  

t 0  make s u r e  t h a t  a l 1  t h e  duc t s  concerned a r e  c l e a r  by applying a i r  

p r e s s w e .  
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INJEC T I  ON PUMP GENERAL OVERHAUL 

Note - Before d isassembl ing  t h e  i n j e c t i o n  pump, c a r r y  out t h e  f01 - 
lowing opera t ions :  

- c l e a n  it c a r e f u l l y ;  

- make s u r e  t h a t  t h e  guarantee  s e a l s  b .ear ing t h e  Lancia o r  Hugel- 

f i s c h e r  stamps have no t  been removed o r  damaged; 

- check t h e  c o n d i t i o n s  of t h e  pump housing;  

- d r a i n  t h e  l u b r i c a t i n g  o i l .  

HYDRAULIC HEAD 

Removing t h e  Hydraul ic  Head from t h e  I n j e c t i o n  Pump ( t a b l e  2 )  

- I n s t a 1 1  t h e  pump on suppor t  p l a t e  8017350 ( f i g . 2 6 )  and l o c k  t h e  

l a t t e r  i n  a  v ice .  

- Unscrew t h e  mounting screws 

(107- one of them b e a r s  a  

guarant  ee s e a l  w i t h  the  Kugel - 
f i s c h e r  stamp o r  t h e  Lanc ia  

one, i f  t h e  pump h a s  alread y 

been disassembled a t  a  Lan- 

c i a  Branch) , t h e n  remove t h e  

h y d r a u l i c  head (101)  andthe  

r e l e v a n t  gasket  ( 5 3 )  ( t o  f a -  

c i l i t a t e  t h e  removal,moisten 

i t  with a  brush dipped i n  

t r i c h l o r o e t h y l e n e )  ; dur i  n  g 

t h i s  operation,appl,ya sligkit Fig. 26 - Injection Punp on Support Plate 8017350 

p r e s s u r e  on t h e  head agairist 

t h e  t h r u s t  of t h e  i n n e r  s p r i n g s ,  s o  a s  t o  prevent  t h e  p  l u n  g e r s  

(79)  from s l i d i n g  o f f .  

p i s m a n t l i n g  and Overhaulirig t h e  Hydraulic Head ( t a b l e  2 )  

- Grip t h e  h y d r a u l i c  head i n  a  v i c e  provided with l e a d  jaws; 

- f o r  each p lunger ,  proceed a s  fo l lows:  withdraw t h e  plunger  (79) ,  
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complete w i t h  s p r i n g  (71 ) and s p r i n g  cap ( 7 6 ) ,  s l i p  the s p r i n g  

and t h e  cap,  t h e n  r e f i t  t h e  p lunger ;  

- by means of socke t  801 1355, unscrew t h e  p lunger  mounting r i n g  nu& 

- u s i n g  p u l l e r  8012854, remove t h e  b a r r e l s  ( 7 9 ) ,  complete with t h e  

r e l e v a n t  p a r t s :  p lungers ,  t h r u s t  r i n g s  ( 4 ) ,  "Ot t  r i n g s  (7)  a n  d  

r i n g s  ( 2 6 ) .  

Note - The "0It r i n g s  (6-7) must always be renewed on reassembling.  

- by means of socke t  801 1354, unscrew t h e  mounting r i n g  n u t s  (48  ) 

and withdraw t h e  d e l i v e r y  va lves  ( 1 0 3 ) ,  paying a t t e n t i o n  not t o  

s c a t t e r  t h e  washers ( 8 4 ) ;  

- u s i n g  a  s u i t a b l e  spanner ,  unscrew t h e  i n l e t  va lves  (102)  and ex- 

t r a c t  them t o g e t h e r  wi th  t h e  f i l t e r s  (46)  and t h e  "0" r i n g s  ( 6 ) ;  

- unscrew t h e  f u e l  i n l e t  and r e t u r n  hose banjo b o l t s  (21-22),  t h e n  

remove t h e  banjo  union (18)  and t h e  s e a l i n g  r i n g s  (54-56) ; t h  e  

ban jo  b o l t  (21)  i s  provided with a n  i n n e r  f i l t e r ,  which i s  n  o t 

s u p p l i e d  l o o s e  a s  s p a r e ;  

- d i p  t h e  h y d r a u l i c  head i n  a  b a t h  of t r i c h l o r o e t h y l e n e  and l e t  i t  

remain f o r  some t ime,  t h e n  c l e a n  t h e  va r ious  passages,using a i r  

p r e s s u r e ;  

- check t h e  v a r i o u s  components f o r  c o n d i t i o n s ;  t h e  ground w o r k i n g  

s u r f a c e s  of p lungers  and b a r r e l s  must be  pe r f  e c t l y  pol i shed  and 

without  s i g n s  of wear and s e i z u r e ,  s o  a s  t o  a l low t h e  plungers  

t o  s l i d e  f r e e l y .  If n o t  s o ,  renew t h e  p lunger  assembl ies  ( 7 9 ) ;  

- check t h e  s p r i n g  caps f o r  c o n d i t i o n s ;  

- check and c l e a n  th-e  ban jo  union,  t h e  baSijo b o l t s  and t h e  f i l t e r s ;  

anyhow, renew any p a r t  which i s  worn o r  damaged. 



68 WEL S Y S T E M  

P E T R O L  I N J E C T I O N  PUMP-HYDRAULIC HEAD 

FLAVIA W I T H  I N J E C T I O N  E N G I N E  

Reassembling t h e  Hydraul ic  Head ( f i g .  27) 

Caut ion - During t h e  reassembly of t h e  h y d r a u l i c  head,  i t  i s  impe- 

r a t i v e  t h a t  t h e  utmost c l e a n l i n e s s  be  observed, s i n c e  even a  smal1 

f o r e i g n  p a r t i c l e  could  a f f e c t  t h e  normal o p e r a t i o n  of t h e  va lves  and 

plungers  . 
- f i t  t h e  f i l t e r s  ( 4 6 )  and t h e  "0" r i n g s  ( 6 )  t o  t h e  i n l e t  v a  l ves 

( 1 0 2 ) ;  renew t h e  "Ott  r i n g s  ( 6 )  whenever t h e  i n l e t  va lves  a r e  r e  - 
f i t t e d ;  

- s l i g h t l y  o i l  t h e  I tOt t  r i n g s  ( 6 )  and t h e  t h r e a d s  of t h e  i n l e t  valves 

and screw t h e  i n l e t  va lves  i n t o  t h e  h y d r a u l i c  head (101) , u s i n g  a 

-torque spanner  s e t  t o  3 mkg (21.7 l b / f t . ) .  

Fig.  27 - Hydraulic Head Components 
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- f i t  t h e  d e l i v e r y  va lves  (103) ,  ao  t h a t  t h e  s l o t s  engage t h e  loc= 

t i n g  pina of t h e  s e a t s  i n  t h e  h y d r a u l i c  head; 

- f i t  t h e  shims (84) ,  t hen ,  by means of aocket  801 1354 with a  torque 

spanner  s e t  t o  5 mkg (36.17 l b . / f t .  ) ,  screw i n  t h e  de l ive ryva lve  

mounting r i n g  nut8 (48) ;  

- make s u r e  t h a t  t h e  h o l e s  i n  t h e  b a r r e l s  (79 c )  a r e  not clogged ; 

- l u b r i c a t e  t h e  p lungers  (79 p )  and i n s e r t  them i n t 0  t h e  b a r r e l s  ; 

- t 0  each b a r r e l  (79 c )  f i t :  t h e  f irst  "0" r i n g ( 7 ) ,  t h e  n t h e  

t h r u s t  r i n g  ( 2 6 )  and t h e  o t h e r  "0" r i n g  ( 7 )  ; 

- f i t  t h e  t h r u s t  r i n g s  ( 4 )  wi th  t h e  l a r g e r  diameter  f a c i n g  outwards; 

- s l i g h t l y  o i l  t h e  b a r r e l s  and l80" r i n g s ,  then  i n s e r t  t h e  p l u n g e r  

assemblies  i n t o  t h e  h y d r a u l i c  head; 

- f i t  t h e  plunger  mounting r i n g  n u t s  (47)  and screw them inby hand, 

s o  a s  not  t o  d i s t o r t  t h e  "0" r i n g s  ( T ) ,  and make s u r e  t h a t , w i t h -  

out  much e f f o r t ,  tney a r e  d r iven  almost f l u s h  with t h e  h y d r a u l i c  

head s u r f a c e ;  

- once such c o n d i t i o n  i a  obta ined ,  t i g h t e n  t h e  plunger  m o  u  n t i n g  

r i n g  nuta  (47 ) ,  us ing  socke t  801 1355 and a  to rque  spanner  s e t  t 0  

3.5 mkg; d u r i n g  t h i s  o p e r a t i o n  , t h e  plungers  must be l e f t  i n  t h e  

b a r r e l s  ; 

- make s u r e  t h a t  t h e  p lungers  s l i d e  f r e e l y  i n  t h e  r e l e v a n t  ba r re l s ;  

should an exceusive r e s i s t a n c e  of a plunger  b e  n o t i c e d ,  unscr  e  w 

t h e  r e l e v a n t  r i n g  nut and r e - t i g h t e n  i t  ( i f  necessary ,  t u r n  t h  e  

b a r r e l  i n  i t s  s e a t i n g )  ; 

A f t e r  f i t t i n g  t h e  p lungers ,  a s  d e t a i l e d  above, i t  i s  n e c e s s q  t 0  

make s u r e  t h a t  t h e  "Ot f  r i n g s  ( 7 )  have not  been damaged; t o  t h i s  end, 

c a r r y  out t h e  opera t ions  descr ibed  under paragraph "Seal ing Te s t 

of Hydraul ic  Head" (1st and 2nd t e s t s ) ;  
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- f o r  each p lunger ,  proceed a s  fo l lows:  e x t r a c t  t h e  plunger  f  r o  m 

t h e  r e l e v a n t  b a r r e l ,  f i t  t h e  s p r i n g  cap (76)  and t h e  s p r i n g  (71 ) 

t o  t h e  p lunger ,  t h e n  r e - i n s e r t  i t ,  s o  prepared ,  i n t o  t h e  b a r r e l .  

R e f i t t i n g  t h e  Hydraul ic  Head t o  t h e  I n j e c t i o n  P u m ~  (Table  2) 

- O i l  t h e  gasket  (53) and f i t  i t  t o  t h e  pump housing; 

- keeping  t h e  h y d r a u l i c  head s l i g h t l y  s l a n t i n g ,  s o  a s  t o  p r e v e n t  

t h e  p lungers  and t h e  s p r i n g s  from s l i d i n g  o f f ,  f i t  i t  t o  t h e  pq 

housing,  s o  t h a t  t h e  dowel p i n s  engage wi th  t h e  mating ho les  i n 

t h e  h y d r a u l i c  head (f ig .28)  ; 

- screw i n  t h e  acrews (107) , 1 - 1  
provided wi th  washers (82) , 
t i g h t e n i n g  them wi th  a  torque 

spmner s e t  t o  0.8+1 mkg(5.78 

t o  7.23 l b / f t . ) ;  

a f t  e r  t h e  t i g h t  en ing ,  i n s e r t  

t h e  s e a l  d i s c  (33)  i n t o  t h e  

s e a t  of one o f  t h e  mounting 

screw heads ( 1 0 7 ) ( s e e  f i g u r e  

3 9 ) ,  s o  a s  t o  cover  t h e  head 

i t s e l f ,  t h e n  stamp t h e  Larcia 

mark on i t  by means o f  t h  e  

punch provided.  
Fig.  20 - Fittinq the Hydraulic Head 
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Msassembly ( ~ a b l e  2) 

- Carry o u t  t h e  o p e r a t i o n  "Removing t h e  Hydraul ic  Head from t h e  In- 

j e c t i o n  PumpN as i n s t r u c t e d  on page 66, then: 

- remove t h e  p i n  (97) r e t a i n i n g  t h e  e n r i c h i n g  device  e c c e n t r i c  

( 2 )  ; 

- u s i n g  a p a i r  of  p l i e r s ,  withdraw t h e  r e t a i n e r  (16) o f  t h e  p lunger  

t r a v e l  r e g u l a t i n g  r o c k e r  ( 19) ; 
3 - unscrew t h e  c y l i n d r i c a l  n u t  (40)  l o c k i n g  t h e  e n r i c h i n g  device l e -  

v e r  (68) ;  

- unhook t h e  r e t u r n  s p r i n g  (70)  from t h e  e n r i c h i n g  device ïever(68),  

and remove t h e  l e v e r ;  

- withdraw t h e  e c c e n t r i c  shaft ( 2 )  and l i f t  o f f  t h e  p lunger  t r a v e l  

r e g u l a t i n g  r o c k e r  (19) ; 

- s l i d e  o f f  t h e  c m  f o l l o w e r  p i n  (75) and t h e  t a p p e t s  (80) ( i f  t h e  

camshaft  (3)  has n o t  t o  be renewed, n o t i c e  t h e  mounting p o s i t i o n  

o f  t h e  t a p p e t s ,  s o  as t o  r e f i t  them i n  t h e i r  o r i g i n a l  p o s i t i o n s )  ; 

- remove t h e  s e a l  d i s c  (33)  b e a r i n g  t h e  guaran tee  stamp,unscrew t h e  

mounting screws (17-107) and remove t h e  governor cover  p l a t e ( 3 4 ) ,  
J 

t o g e t h e r  w i t h  t h e  g a s k e t  (52) ; t o  f a c i l i t a t e  t h e  removal of  this,  

moisten it w i t h  a b r u s h  dipped i n  t r i c h l o r o e t h y l e f i e ;  

- s l acken  t h e  screw (108) of t h e  clamp (74) l o c k i n g  t h e  apY183. s p r i n g  

(72) and r e l e a s e  t h e  s p r i n g ;  

- unscrew t h e  screw (108) and remove t h e  clamp (74) ;  

- withdraw t h e  snap r i n g  ( 1  l  ), t a k e  o f f  t h e  t h r u s t  washer (91) and 

e x t r a c t  t h e  s p r i n g  from' the  s l o t  on t h e  hub o f  g e a r  (64) ;  

- unscrew t h e  mounting screw (69) ,  then  remove t h e  clamp(73)and t h e  

s p r i n g  p i d e  (60)  ; 

- nnscrew t h e  f i x i n g  screw (104) and l i f t  o f f  t h e  s p i r a l  s p r i n g  c a r  - 
r y i n g  g e a r  ( 64 ) ; 

- withdraw t h e  snap r i n g  ( g ) ,  remove t h e  g e a r  (63)  and t a k e  o u t  t h e  
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key (31 ) from t h e  governor  s h a f t  (1 ) ; 

- u s i n g  p u l l e r  801 2351, detach t h e  governor suppor t  f l a n g e  (89)  com- 

p l e  t e  w i  t h  governor  shaf  t; 

- withdraw t h e  snap r i n g  (8 ) ,  remove t h e  s h i m  (95)and t ake  o u t  t h e  

g e a r  shaft (77) ; 

- e x t r a c t  t h e  two b e a r i n g s  (36) and, i f  necessary ,  remove t h e  snap 

r i n g s  (12) ; 

- by means o f  a d r i f t ,  drkve o f f  t h e  governor shaft a s s y .  ( 1 ) ;  

- from t h e  shaft, remove t h e  snap r i n g  ( lO) ,  t h e  r e g u l a t i n g  cam(Z'), 

t h e  key (29) and t h e  b e a r i n g  ( 3 7 ) ;  

- withdraw t h e  two snap  r i n g s  ( 13) and t a k e  o f f  t h e  b e a r i n g  (37) ,  

w i t h  a d j u s t i n g  s h i m  (93) ,  from t h e  governor support  f l a n g e ;  

- from t h e  governor suppor t  f l a n g e ,  remove t h e  thmst ring(gO)and, 

i f  r equ i red ,  t h e  snap r i n g  (14) of t h e  governor sending unit(45>; 

- from the  pump housing, remove t h e  governor sending  u n i t  a s sy .  

(45) and r e l e v a n t  t h r u s t  r i n g  (90) .  

Uaution. The governor sending u n i t  must n o t  be dismantled; should it 

be necessary ,  t h e  g e a r  (65)  on ly  may be renewed; i n  case  of  i n n e r  

binding,  wear of  t h e  g e a r  t e e t h ,  o r  improper o p e r a t i o n  de tec ted  on 

checking t h e  governor  s e t t i n g , t h e  sending u n i t  w i l 1  have t o  be r e -  

newed as an  assembly. 

- unscrew t h e  n u t  (43) and t ake  

o f f  t h e  l o c k  washer (32)  ; 

- u s i n g  u n i v e r s a 1  p u l l e r  80128% 

remove t h e  ä r i v e n  g e a r ( 6 l  )and 

withdraw t h e  key  (30) ; 

- remove t h e  pump hous ing  from 

support  p l a t e  801 7350, place i t  

under  a p r e s s  ( s e e  f i g u r e  29) 

and d r i v e  o u t  t h e  camshaft(3)  

complete w i t h  g e a r  (62) and 

Fig .  29 - Driv inc i  out t h e  Camsllaft 
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", 

- remove t h e  s e a l  (57) ,  withdraw t h e  snap r i n g  (1 5) and e x t r a c t  

t h e  b e a r i n g  (39) from t h e  pump housing;  

- unscrew t h e  s a f e t y  screw (106) and remove t h e  pump c o n t r o l  lever 

(67) ; 

- remove t h e  snap r i n g  (10) and . the  s h i m  (92) from t h e  l e v e r  p i n  

(66) ; 

- unscrew t h e  guide  bush (23) t o g e t h e r  w i t h  s e a l  (58) ,  push t h e  

cam c o n t r o l  l e v e r  (66) inwards and remove it from t h e  pump hous 

i n g  . 
ûverhaul  and Reassembly (Table 2) 

- C a r e f u l l y  w a s h  t h e  removed components, check them f o r  conäitions, 

renew as necessa ry  and r e f i t  them, 

- Dip t h e  pump hous ing  i n  a b a t h  o f  t r i c h l o r o e t h y l e n e ,  then blow 

o f f  any p o s s i b l e  d e p o s i t s .  

- I n s t a 1 1  t h e  pump hous ing  on suppor t  p l a t e  8017350. 

- Check that t h e  s e a t s , i n  t h e  pump housing, f o r  e n r i c h i n g  deyice 

e c c e n t r i c  shaft (2)  and f o r  cam f o l l o w e r  p i n ( 7 5 ) a r e  n o t  so worn 

as t o  cause excess ive  c l ea rance ,  so that even t h e  renewal of 

e c c e n t r i c  shaft ( 2 )  and of t h e  f o l l o w e r  p i n  (75) i s  n o t  s u f f i -  

c i e n t  t o  r e s t o r e  t h e  proper  c1ea rance ; i f  th i s  occurs ,  renew t h e  

hou s ing .  

- Check t h e  cam c o n t r o l  l e v e r  p i n  (66)  and t h e  bush (23) f o r  wear 

and make s u r e  tha t  t h e  r e l e v a n t  c l ea rance  i s  n o t  s o  eccess ive  

as t o  a f f e c t  t h e  necessa ry  p r e c i s e  connect ion between t h e  move- 

menta o f  t h e  b u t t e r f l y  v a l v e  and o f  t h e  r e g u l a t i n g  cam; i f  th i s  

i s  t h e  case ,  renew t h e  p a r t s .  

- From i n s i d e  t h e  pump housing, i n s e r t  t h e  cam c o n t r o l  l e v e r  (66) 

i n t 0  t h e  th readed  h o l e ,  

- Holding t h e  cam c o n t r o l  l e v e r ,  f i t  t h e  guide bush (23) ,  complete 

w i t h  s e a l  (58) ,  t o  t h e  cam c o n t r o l  l e v e r  p in ,  and screw t h e  bush 
J i n t 0  t h e  pump housing. 

- F i t  t h e  shim(92)and secure  i t  w i t h  t h e  snap r i n g  (10) .  
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- To p o s i t i o n  and t h e n  secure  

t h e  pump c o n t r o l  l e v e r  (67)onto 

t h e  c m  c o n t r o l  l e v e r  p i n ,  i t 

i s  necessa ry  t o  u s e  f i x t u r e  

8013353 by proceeding  as f o l -  

lows ( s e e  f i g u r e  30): 

- f i t  f i x t u r e  801 3353 i n t o  t h e  

pump housing, so that: the skaft 

c y l i n d r i c a l  head s e a t s  i n  t h e  

housing o f  t h e  governor  shaft 

end bea r ing(37) ,  t h e  b a l 1  p i n  

of  t h e  c m  c o n t r o l  l e v e r  (66) 

i s  i n s e r t e d  i n t 0  t h e  first F i q .  30 - U ~ i n g  F i x t u r e  8013353 

groove of t h e  dummy cam ( l ) , t h e  h o l e s  i n  t h e  p l a t e  ( 3) engage 

wi th  t h e  dowels o f  the  pump hous ing;  

- f i t  t h e  p i n  ( 2 )  i n t o  t h e  h o l e  o f  t h e  cam f o l l o w e r  p in ,  u n t i l  i t  

i s  i n s e r t e d  i n t o  t h e  second groove of  t h e  dummy cam(1) , l o c k i n g  i3 
- fit  t h e  pump c o n t r o l  l e v e r  (67)  t o  t h e  cam c o n t r o l  l e v e r ( 6 6 ) p i n ;  

.- i n s e r t  p i n  8013352 ($),  through t h e  h o l e  i n  the  l e v e r  (67),  i n t o  

t h e  p roper  s l o t  machined i n  t h e  pump housing;  

- a f t e r  p o s i t i o n i n g  t h e  l e v e r  (67) as p r e v i o u s l y  descr ibed,  l o c k  i t  i. 1 

by screwing i n  t h e  b o l t  ( l 0 6 ) ,  provided w i  th  t h e  washers(83) ,unt i l  

t h e  s p i g o t  between t h e  hexagon head and t h e  cyl indricalonebreaks;  

obvious ly ,dur ing  such o p e r a t i o n ,  i t  w i l 1  ne necessa ry  t o  h o l d  the 

n u t  (41 ) w i t h  a n o t h e r  spanner;  

- remove f i x t u r e  8013352 and t h e  p i n  ( 4  - f i g .  3 0 ) ;  

- a f t e r  t i g h t e n i n g  the  h o l  t, check t h a t  t h e  l e v e r  i s  s e c u r e l y  f i t -  

t e d  t o  the  cam c o n t r o l  l e v e r  p i n ;  

- check t h e  camshaf t b e a r i n g s  (38-39) f o r  condi t i o m  and, i f  r e q u i r -  

ed, renew them; 

- make s u r e  that t h e  ground s u r f a c e s  of l o b e s  o f  t h e  camshaft (3)  l 

a r e  n o t  e x c e s s i v e l y  worn o u t  or scored  and do n o t  p r e s e n t  s i g n s  
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Fig. 31 - Camshaft end Control  Levers 

o f  s e i z u r e ;  i f  necessary,  renew t h e  

- check t h e  t e e t h  o f  g e a r  (62) f o r  w 

g e a r ;  

- i n s e r t  t h e  b e a r i n g  (39) i n t 0  t h e  

r e l e v a n t  s e a t  i n  t h e  pump housing; 

- by means o f  a p r e ~ s ( f i g . 3 2 ) ~  d r i v e  

t h e  camshaf t (3 ) ,  complete w i  t h  t h e  

gear (62)and b e a r i n g ( 3 8 ) ,  i n t 0  t h e  

b e a r i n g  a l r e a d y  f i t t e d ,  having  ca  - 
r e  t o  ho ld  t h e  l a t t e r  w i t h  a s u i z  

a b l e  t o o l .  

- secure  t h e  bea r ing(39)  by f i t t i n g  

t h e  snap r i n g  ( 1 5)  ; 

iamshaft ; 

a r ; i f  necessary ,  r ep lace  t h e  

- f i t  t h e  s e a l ( 5 7 ) , u s i n g  a s u i t a b l e  

i n s t a l l e r ;  F i q ,  32 - Drivinq-in t h e  Camshaft 
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d' 

- make s u r e  that  t h e  r e g u l a t i n g  cam(27)s l ides  f r e e l y  on t h e  govern 

o r  s h a f t  (1 )  and that  t h e  r e l e v a n t  c l ea rance  i s  n o t  excess ive  

owing t o  wear o f  t h e  shaft o r  o f  t h e  cam ho1e ; i f  necessary,renew 

t h e  p a r t s ;  

- check t h e  b e a r i n g s  (36-37) and t h e  gear s h a f t ( 7 7 )  f o r  cond i t iona ;  

i f  requ i red ,  renew them; 

- f i t  t h e  bea r ing(37)  t o  t h e  governor  shaft l e f t  end(1) ( a s  shown i n  

t a b l e  2 ) ;  

- i n s e r t  t h e  key  (29) i n t 0  the  keyway i n  t h e  governor shaft (1) ;  

- fit t h e  r e g u l a t i n g  cam (27) i n t o  t h e  shaft,with t h e  groove fac ing  

t h e  b e a r i n g  j u s t  f i t t e d ;  

- f i t  t h e  snap r i n g  (10) i n t o  t h e  groove i n  t h e  shaft;  

- make s u r e  that t h e  r e g u l a t i n g  cam s l i d e s  f r e e l y  on t h e  governor 

shaf t ; 

- from t h e  governor shaft r igh t  end ( l - t ab le  2 ) ,  i n s e r t  snap r i n g  

(13) and then f i t  t h e  o t h e r  b e a r i n g  (37) ;  

- on t h e  governor  suppor t  f l a n g e  (89) ,  f i t  t h e  snap r i n g s  (13-14), 

r e t a i n i n g  t h e  b e a r i n g  (38) ,  i n t o  t h e  s e a t s  n e a r e s t  t h e  coverplatR 

(34) ;  

- f i t  t h e  h o  snap r i n g s  (12) i n t 0  t h e  r e l e v a n t  s e a t s  i n  t h e  govern - 
o r  support  f l a n g e  (89) and then  fit t h e  two bearings(36)on e i t h e r  

s i d e  ; 

- i n s e r t  t h e  g e a r  shaft (77) i n  t h e  b e a r i n g s  (36) ,  f i t t i n g  i t  wi th  

t h e  g e a r  f a c i n g  t h e  governor cover  p l a t e ;  

- f i t  s h i m  (95) t o  t h e  oppos i t e  end o f  g e a r  shaft (77) and s e c u r e  

t h e  whole by means of  snap r i n g  (8 ) ; 

- f i t  s h i m  (93) , i f  any, then  i n s e r t  t h e  b e a r i n g  (37) ,  w i t h  governor  

shaft ( 1 ) and snap r i n g  ( 13),  i n  t h e  p roper  s e a t  i n  t h e  governor 

suppor t  f l a n g e  (89) ; 

- secure  al1 t h e s e  p a r t s  by f i t t i n g  snap r i n g  (13) ;  

- mäke s u r e  that t h e  end p lay  o f  t h e  b e a r i n g  (37) i n  i t s  housing 

i n  the governor suppor t  f lan* is- n o t  excess ive  ; i f  requi red ,  f i t  
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F i g .  33 - R e g u l a t i n g  Cem and Governor Sendinq U n i t  

a d j u s t i n g  s h i m  (93) ,  o r  i n c r e a s e  i t s  t h i c k n e s s ;  

- fit one of t h e  two t h r u s t  r i n g s  (90) i n t 0  t h e  governor sending 

u n i t  s e a t  i n  t h e  pump housing (35)  3 

- fi t  t h e  sending u n i t  (45) ,  complete w i t h  r i n g  g e a r  (65)and snap 

r i n g  (g ) ,  i n t o  t h e  r e l e v a n t  s e a t  i n  t h e  pump housing;  

- f i t  t h e  snap r i n g  ( 1 4 )  i n t o  t h e  grooare machined i n  t h e  s e a t  on 

t h e  governor suppor t  f l a n g e  (89) ,  then  f i t  t h e  o t h e r  thrust rirg 

(90) ; 

- o i l  e i t h e r  s i d e  of  t h e  g a s k e t  ( 5 2 )  and f i t  it t o  t h e  pump hous- 

int33 

- f i t  Wo 0.1 mm (0.0039 i n . ) a d j u s t i n g  shims (94-table  2) i n t o  t h e  

s e a t  of  t h e  camshaft  b e a r i n g  (38)  i n  t h e  governor suppor t  f l a n -  

g e s i n  a d d i t i o n  t o  those  a l r e a d y  f i t t e d ,  i f  any; 

- t empora r i ly  f i t  t h e  governor suppor t  f l a n g e  and t h e  cover  p l a t e  

onto the  pump housing,by c a u t i o u s l y  screwing-in some mounting 

screws and check ing ,a t  t h e  Same t i m e , t h a t  t h e  camshaft may still 

be turned;  
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- shou ld  i t  b e  n o t i c e d , o n  t i g h t e n i n g  tht? cove r  p l a t e  rnountuigscrews, 

that  t h e  camsha f t  t e n d s  t o  l o c k ,  unscrew t h e  mounting screws and 

remove one a d j u s t i n g  s h i m  (94)  ; 

- r e p e a t  t h i s  p rocedure  u n t i l ,  w i t h  governor  s u p p o r t  f l a n g e  and  co - 
v e r  p l a t e  s e c u r e d  t o  t h e  pump hous ing ,  t h e  camshaf t  may b e  t u r n -  

N e d  w i t h o u t  e x c e s s i v e  e f f o r t  ( i . e .  w i t h  end  p l a y  = 0 ) ;  

- remove one 0 .1  mm(0.0033 i n . ) a d j u s t i n g  s h i m  a n d  r e f i t  t h e  gove rn  

o r  suppor t  f l a n g e  o n l y ,  s e c u r i n g  i t  w i t h  two o r  more s c r i w s  pro- 

v i d e d  w i t h  s u i t a b l e  s p a c e r s .  By  s o  a c t i n g ,  t21e s p e c i f i e d  0 .1  + 
0 . 2  mm (0,0033 + 0.0078 i n . )  end p l a y  w i l 1  be o b t a i n e d ,  

NOTE - The c ~ t m s h a f t  end  pla;;. ad jus tmei i t  must  b e  e f f e c t e d  on ly~~vhen  

one of t h e  f o l l o w i n g  p a r t s  h a s  been renewed: citmshaft,pump hous ing ,  

o r  governor  s u p p o r t  f l a n g e .  

- a r r a n g e  t h e  pump as i f  i t  were mounted on t h e  c a r ,  t hen  check the  

r e g u l a t i n g  csm c o n t r o l  f o r  smoothness,  by a c t i n g  on t h e  c o n t r o l  

l e v e r  (67)  as f o l l o w s :  

- move t h e  level-  ( 6 7 )  t o  t h e  minimum p o s i t i o n ,  a p p l y  a 50 grams 

( 1.76 oz .  )we igh t  t o  t h e  b a l 1  p i n ,  t h e n  make s u r e  t h a t  t h i s  weight 

i s  s u f f i c i e n t  t o  l o w e r  t h e  l e v e r  t o  t h e  maximum p o s i t i o n ;  

- t u r n  t h e  g o v e i n o r  shaft  u n t i l  t 1 

t h e  r e m l a t i n g  cam key(29)faces 

t h e  h y d r a u l i c  head ;  

check t h e  g e a r s  (63-64) for  wear  

and  t h e  t e e t h  f o r  b u r r s  o r  

b r e a k s  c a p a b l e  o f  c a u s i n g  i m -  

p r o p e r  f r i c t i o n  on mesh ingwi th  

t h e  t e e t h  o f  t h e  m s t i n g  g e a r s  

(77-65) ; 

- f i t  t h e  g e a r ( 6 3 ) t o  t h e  governar I I 
shaft and, w h i l e  h o l d i n g  t h e  I I 

I 
r e g u l a t i n g  c m ,  t u r n  i t  a n t i -  

t 

c lockwise  u n t i l  i t  abuts  a,;:zins-b 
i' i q. 34 - E.îouiit i tig Pos i t ion of Governor 

:;hart Gear 
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i t s  s t o p  ( g e a r  p i n  p o s i t i o n e d  as shown i n  f i g u r e  34) ; 

- secure  t h e  shaft and t h e  g e a r  i n  t h i s  p o s i t i o n ,  by f i t t i n g  key  

(31) and snap r i n g  ( 9 ) ;  

- f i t  t h e  s p i r a l  s p r i n g  c a r r y i n g  g e a r  (64) t o  t h e  g e a r  s h a f t ( 7 7 )  ; 

- t u r n  t h e  g e a r  (63) o r  (64) and make s u r e  that  i t  r e v o l v e s  com- 

p l e t e l y  wi thou t  b ind ing  o r  excess ive  e f f o r t , o t h e r w i s e  renew al1 

o r  some o f  t h e  g e a r s  concerned; 

- keeping  t h e  s p i r a l  s p r i n g  (72) i n  t h e  p o s i t i o n  s h o w  i n  f ig .35,  

i n s e r t  i t s  i n n e r  end i n t 0  t h e  s l o t  provided i n  t h e  hub of  g e a r  

(64) ; 

- f i t  t h e  t h r u s t  washer ( 91  ) w i t h  i t s  convex s i d e  f a c i n g  the  spring 

and s e c u r e  i t  by f i t t i n g  t h e  snap r i n g  (1  1)  ; 
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- s ta r t  t h e  screw (104) i n t 0  t h e  r e l e v a n t  s e a t  i n  t h e  hub of g e a r  

(64);  

- f i t  t h e  s p r i n g  guide  (60) ,  i n s e r t i n g  t h e  gu id ing  end under  t h e  

last o u t e r  c o i l  of t h e  s p r i n g  i t s e l f ;  

- secure  t h e  s p r i n g  guide  (60) wi th  t h e  clamp (73) and screw (69) ;  

- secure  t h e  s p r i n g  o u t e r  end (72) by f i t t i n g  t h e  clamp (74) and 

c a u t i o u s l y  screwing i n  t h e  screw (108) provided w i t h  l o c k  washer 

(86) 

NOTE - The s p r i n g  end must be locked i n  t h e  proper  t r ansve  r s a l  

s t e p s  machined i n  t n e  mating s u r f a c e s  of clamps (73 - 74) .  

- remove t h e  assembly jus% completed, and i n s t a 1 1  i t  on t e s t  bench 

8016850 ( s e e  s k e t c h  11131); 

- pre-load t h e  s p r i n g  (72) by proceeding as fol1ows:turn t h e  g e a r  

(63) f u l l y  ant i -c lockwise ,  t u r n  the  s p r i n g  c a r r y i n g  g e a r  (64) by 

ha l f  a t u r n  c lsckwise  and t empora r i ly  t i g h t e n  t h e  screw (104) ; 

- c a r r y  o u t  t h e  o p e r a t i o n  "Checking t h e  Governor" as i n s t r u c t e d  on 

page 53; 

- remove t h e  assembly from t h e  t e s t  bench and f i t  i t  t o  support  

p l a t e  8017350; 

- o i l  e i t h e r  s i d e  of t h e  g a s k e t  ( 5 2 )  and f i t  i t  t o  t h e  governor SIQ 

p o r t  f l a n g e  ( 8 9 ) ;  

- f i t  t h e  governor cover  p l a t e  (34) and secure  i t  by means of  t h e  

screws (17-107) t i g h t e n e d  w i t h  a to rque  spanner  s e t  t o  0.8 mkg 

(5.78 1 b . f t . ) ;  

- make s u r e  that t h e  c y l i n d r i c a l  s u r f a c e  o f  tlie t a p ~ e t s ( 8 0 ) a n d  t h e  

p lane  s u r f a c e  c o n t a c t i n g  t h e  cams do n o t  show s i g n s  of  s e i z u r e  

and that t h e  t a p p e t s  s l i d e  f r e e l y  i n  t h e i r  s e a t s ;  i f  r e q u i r e d ,  

renew some o r  al1 o f  them; 

- make s u r e  that  t h e  c l e a r a n c e  between t h e  r e g u l a t i n g  rocker  (19) 

and t h e  e n r i c h i n g  device e c c e n t r i c  s h a f t ( 2 )  i s  n o t  excess ive ;  i f  

necessary ,  renew. Such a c lea rance  could  a f f e c t  t h e  r e g u l a r  va- 

r i a t i o n  of  t h e  p lunger  t r a v e l  e f f e c t e d  by  t h e  c m  fo l lower  p i n ;  

- f i t  t h e  t a p p e t s  (80) i n t 0  t h e  r e l e v a n t  s e a t s  i n  t h e  pumphousing; 



F'LAVIA WI!lX INJECTIQN DTGINE WEL SYSTBi1 81 

PETROL IINJECTIQN PUMP-PUTGP HOUSING 

Fig.  36 - Cccentr  i c  Si.iaft,Regulat iny Rocker ,Tappets and Cam Fo l iower  Pin 

- renew t h e  "0" r i n g  ( 6 )  and  f i t  t h e  e c c e n t r i c  s h a f t  ( 2 )  t o  t h e  r e  - 
g u l a t i n g  r o c k e r  ( 1 9 )  by k e e p i n g  t h i s  i n  t h e  pump hous ing  r e c e s s ,  

as shown i n  f i g u r e  37, and  t u r n i n g  t h e  s h a f t  i n  e i t h e r  d i r e c t i m  

u p  t o  i n s e r t i n g  i t  comple t e ly ;  

- f i t  r i n g  ( 1 5 )  s e c u r i n g  t h e  r e g u l a t i n g  r o c k e r  t o  t h e  e c c e n t r i  c  

shaf t ; 

- f i t  t h e  r e t a i n i n g  p i n  (97)  i n t o  t h e  r e l e v a n t  s e a t  i n  t h e  pump 

h o u s i n g  and  t u r n  it s l o w l y  u n t i l  i t s  f r o n t  end engsges  t h e  groove 

p r o v i d e d  on t h e  e x c e n t r i c  shaft, t h u s  s e c u r i n g  t h e  shaft i n  t h e  

p r o p e r  p o s i t i o n  as compared w i t h  t h e  pump hous ing ;  

- malre s u r e  that  t h e  ??,z11 and cyl i n d r i c a l  a r f a c e s  o f  t h e  cam f o l -  

l ower  p i n  a r e  n o t  worn, s e i z e d ,  o r  show : l e f e c t s ; i f  r equ i r ed , r enew 

- f i t  t h e  cam follo1:fer p i n  (75)  i n t 0  i t s  s e s t ( f i g u r e  38)and check 
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Eig. 37 - F i t t i n q  the Eccentric Shaft Fig. 38 - F i t t i n g  thq Cam Follower Pin  

that, on o p e r a t i n g  t h e  cam c o n t r o l  l e v e r  ( 6 6 ) ,  t h e  p i n  s l i d e s  

f r e e l y  upwards and drops by i t s e l f ;  

- s u i t a b l y  t u r n  t h e  e n r i c h i n g  device  e c c e n t r i c  shaft ( 2 )  and t h e  

camshaft ( 3 )  u n t i l  t h e  r e m l a t i n g  rocker  (19) r e s t a  on t h e  cam 

f o l l o w e r  p i n  (75) .  Make s u r e  that ,  on t h e  whole, t h e  v a r i o u s  

p a r t s  o p e r a t e  w e l l ;  

- f i t  t h e  e n r i c h i n g  device l e v e r  r e t u r n  s p r i n g ( 7 0 ) i n t o  i t s  seat ing 

on t h e  pump housing,  l o a d  i t  s u i t a b l y  and f i t  t h e  c o n t r o l  l e v e r  

(68) ,wi th  screw (49)  and n u t  (41 ) ,  t o  t h e  end of e c c e n t r i c  shaf t  

(2)  ,paying  a t t e n t i o n  t h a t  i t i s  i n s e r t e d  i n  t h e  c o r r e c t  posi t i  on; 

- r e l e a s e  t h e  end o f  spring ( 7 0 ) , s o  f a r  h e l d , s o  that  i t  r e s t s  

' a g a i n s t  t h e  l u g  o f  t h e  c o n t r o l  l e v e r ;  

- f i t  l o c k  washer(85) and secure  t h e  whole by t i g h t e n i n g  n u t ( 4 0 ) ;  

- c a r r y  o u t  t h e  o p e r a t i o n  " S e t t i n g  the  P lunger  Travel1Ias i n s t r u c t  - 
ed on page 59 ; 

- o i l  t h e  g a s k e t  ( 5 3 )  and f i t  it t o  the  pump housing;  

- complete t h e  reassembly as i n s t r u c t e d  under  opera t ion  "Reas- 

sembling t h e  Hydraul ic  Head" on page 68; 

- f i l l  t h e  pump sump w i t h  0.5 l i t r e  (0.87 Imp. p t s  - 1.05 U.S.A.  



FLAVIA W I T H  I N J E C T I O N  ENGINE FUEL SYSTEM 83 

PETROL I N J E C T I O N  PUMP-PUMP H O U S I N G  

p t s )  o f  o i l  ESSO UNIVIS 40; 

- at  t h e  bench, c a r r y  o u t  t h e  o p e r a t i o n  "Checking the Delivery and 

t h e  Hys te res i s " ,  as i n s t r u c t e d  on page 49;  

- should  al1 the v a l u e s  found, o r  some of  them, d i f f e r  from the  spe- 

c i f i c a t i o n s  g iven  in ske tch  10861,follow t h e  i n s t r u c t i o n s  d e s c r i  

bed  case by case  on page 51 and a c t  accord ing ly ,as  s p e c i f i e d  i n  

t h e  overhaul  o p e r a t i o n s  r e l e v a n t  t o  t h e  t r o u b l e  de tec ted .  

NOTE - Should poor  d e l i v e r i e s  be  d e t e c t e d  i n  one o r  more t e s t i n g  

t u b e s ,  i t  i s  good p r a c t i c e  t o  renew, a t  f i r s t  t h e  i n l e t  and delivery 

v a l v e s  r e l e v a n t  t o  t h e  p lunger  concerned. 

- f i t  t h e  guaran tee  s e a l s  t o  t h e  pump, as shown i n  g igure  39, then  
' . 

by u s i n g  t h e  proper  punch, stamp t h e  LANCIA mark on s e a l s ( 1 )  and 

( 3 )  

F i g .  39 - Loca l i on  o f  Guarantee Seals 

l. Seal d isc  on h y d r a u l i c  head - 2. Seal 

cap on ~ r i r  i ch ing  dev ice  leve r  adjust i r lg  

p i n  - 3.5eal d isc  on governor cover p l a t e  
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Table 3 - Iniection Punp and Enriching Device Sections 



FLAVIA WITH INJECTION ENGINE ENGINE U N I T  85 

E N G I N E  U N I T  

GENERAL 

SChere i s  o n l y  one type  of engine f i t t e d  t o  al1 c a r s  equipped w i t h  

t h e  i n d i r e c t  i n j e c t i o n  f u e l  system and i t  i s  i d e n t i f i e d  by p r e f i x  

81 5.400 stamped on t h e  right-hand r e a r  o f  t h e  crankrcase. 

The maximum power developed i s  102 HP a t  5200 r.p.m. , w h i l s t  t h e  

maximum r.p.m. i s  5800. 

A t  3500 r .p.m.,corresponding t o  t h e m a x .  to rque  o f  15.6 mkg 

(112.8 l b . / f t . ) , t h e  power developed i s  76.2 KP. 

B e  normal v a l v e  c l ea rance  w i t h  c o l d  engine must be:0.15 mm(0.006 

i n , )  f o r  t h e  i n t a k e  v a l v e s  and 0.25 mm (0.010 i n . )  f o r  t h e  enhaus t  

ones ,  

A s  t h e  o p e r a t i n g  cyc lehas  n o t  changed,the i g n i t i o n  i n  t h e  c y l i n -  

d e r s  i s  always by spa rk ;  t h e  spa rk  p l u g s  used  a r e  o f  t h e  LODGE HL 

type  (LODGE 2HL f o r  eng ines  f i t t e d  t o  Spo.rt c a r s ) .  

NOTES ON THE VARIANTS T0 THE CONVENTIONAL TYPES T0 FIT THE INMRECT 

INJECTION N E L  SYSTEM. 

The F l a v i a  i n  j e c t i o n  engine may be s u b s t a n t i a l l y  considered de- 

&. r i v e d  from t h e  engine 81 5.300, o f  which i t  keeps  i n  f a c t  t h e  p i s t o n  

displacement  (1800 c c  - 109.84 i n .  ) and a lmost  a l 1  t h e  mechanica1 

components, obv ious ly  w i t h  t h e  excep t ion  of  those  d i r e c t l y  o r  i n -  

d i r e c t l y  concerning  t h e  f u e l  .system. It i s  j u s t  w i t h  t h e s e  compo- 

n e n t s  that  t h e  fo l iowing  c h a p t e r  w i l 1  dea l .  

The convent ional  i n t a k e  manifo lds  a r e  r e p l a c e d  by p i p e s  which 

p rov ide  t o  s e p a r a t e l y  f e e d  t h e  v a r i o u s  c y 1 i n d e r s . A ~  it may b e  

c l e a r l y  seen i n  f i g u r e  40, through t h e  i n t a k e  p i p e s  f lows only a i r  

evenly  metered by t h e  d i s t r i b u t i n g  chamber, which a i r  mixes up w i t h  

t h e  f u e l  sp rayed  by t h e  i n j e c t o r s  a t  t h e  end of each p i p e , n e a r  the 
t i n t a k e  v a l v e s .  The o n l y  f u e l  which f lows i n s i d e  t h e  i n t a k e  p i p e s  

%s t h a t  sprayed by t h e  e l e c t r o m l v e _  dur ing  t h e  engine s t s r t i n g ( s e 0  
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AL /- 

1. Engine o i l  f i l l e r  - 2. O i s t r i b u t i n g  chamber - 3. Slow-running ad jus t ing  screw - 4. Elec t rova lve  - 5. A i r  

c leaner  - 6. Water temperature gauge sending u n i t  - 7. Engine water o u t l e t  connector - 0. t n q i n e  o i l  ril&r : - 9. In jec to rs  - 10, A i r  in take pipes - 11. D e l i v e r y  valves - 12. O i l  supply  p ipe  t o  i n j e c t i o n  pump h y  

d r a u l i c  head - 13. Hydraul ic iiead f u e l  i n l e t  and e lec t rova lve  f u e l  supply  2-way connector - 14 ,  Crz?n!:shaft 

p u l l e y  - 15. Water punp p u l l e y  - 16. Fan - 17. A l te rna to r .  
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VARIANT3 FOR THE I N D I R E C T  I N J E C T I O N  S Y S T E E  
-- - .C 

chap t e r  l lElec t rovalve")  . 
From t h e  f i g u r e ,  i t  may be n o t i c e d  t h a t  t h e  i n t a k e  p i p e s  a r e  n o t  

h e a t e d ; t h e  h o t  water  coming from t h e  engine provides  t o  h e a t  o n l y  

t h e  p i p e  suppor t s  and obvious ly  t h e  c y l i n d e r  heads as w e l 1 ; i t  h e a t s  

up, t h e r e f o r e , a l l  t h e  a r e a  where t h e  mixing of  t h e  a i r  wi th  the  f u e l  

occurs .  

m e  i n j e c t i o n  pump h a s  been f i t t e d  onto the  crankcase upper cover 

and c a r r i e s ,  secured  t o  i t s  top ,  t h e  b u t t e r f l y  va lve  housing, t o  

which a r e  a t t a c h e d  t h e  d i s t r i b u t i n g  charnber a t  t h e  f r o n t  and t h e  

a i r  c l e a n e r  a t  t h e  r e a r .  
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On t h e  r ight-hand s i d e  of t h e  crankcase upper  cover  and i n t e g r a l  

w i t h  it, t h e r e  i s  t h e  o i l  f i l l e r ,  i n t 0  which i s  l o c a t e d  one of t h e  

i n  j e c t i o n  pump d r i v i n g  g e a r s  and p r e c i s e l y  t h e  one which meshes 

w i t h  t h e  i n  j e c t i o n  pump dr iven  gea r .  

The o t h e r  d r i v i n g  g e a r  i s  mounted on t h e  lower end of  a shaft 

c a r r y i n g  the  d r i v i n g  g e a r  mentioned above, and runs  i n  a support  

secured  t o  t h e  crankcase.  

Both d r i v i n g  g e a r s  a r e  provided w i t h  s p l i n e d  h o l e s  i n t o  which en - 
gage the s p l i n e d  ends of a shaft, which a t  t h e  bottom r e s t s  on an 

abutment and a t  t h e  t o p  i s  secured  by a snap r i n g ;  f o r  t h e  removäL, 

u s e  t h e  proper  p u l l e r  8012514, which has  t o  be i n s e r t e d  i n t 0  t h e  

s h a f t  h o l e ,  a f t e r  removing a snap r i n g  and a r e t a i n i n g  sp r ing ;  t h e  

f u n c t i o n  of t h e  s h a f t  i s  t o  p rov ide  a s t eady  motion between t h e  

h o  d r i v i n g  g e a r s .  

The s h a f t  lower end g e a r  i s  d r iven  by ano the r  g e a r  i n t e g r a l  w i t h  

t h e  r ight-hand cnmshaft. 

A l 1  t h e  o t h e r  v a r i a t i o n s  concerning c lea rances ,  wear l i m i t s ,  d a t a  

and v a r i o u s  t o l e r a n c e s  a r e  s p e c i f i e d  i n  t h e  r e l e v a n t  ske tches  g m ~  

ed a t  t h e  end of t h e  manual. 
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;l 

A P P E N D I X  

EXTRACT FROM " FLAVIA REPAIR SHOP &IANUAL" 

A l 1  t h e  fo l lowing  o p e r a t i o n s  a r e  e n t i r e l y  drawn from t h e  ItFlavia 

Repai r  Shop Manual", l e t t e r - p r e s s  NO .8798769, and t h e  only  v a r i a n t s  

concern t h e  F l a v i a  c a r s  provided w i t h  i n d i r e c t  i n j e c t i o n  f u e l  sys- 

tem. 

CHECKING THE I G N I T I O N  T I M I N G  

Check t h e  i g n i t i o n  t iming w i t h  a 12 Volt  t e s t  lamp connected t o  1 
t h e  d i s t r i b u t o r  s i d e  t e rmina l  and t o  t h e  ground. 

The lamp lights up a t  the  Same i n s t a n t  t h e  c o n t a c t s  open.!Phe 

l i g h t i n g  o f  t h e  lamp must occur  f o r  c y l i n d e r  No. 1 ( d i s t r i b u t o r  ro tor  

arm a l i g n e d  w i t h  t h e  c a b l e  t o  such c y l i n d e r )  ,when mark tlO1l, stamped 

on a t o o t h  of  t h e  f lywheel ,  l i n e s  up w i t h  mark A/A b e s i d e  t h e  f l y -  

wheel housing i n s p e c t i o n  a p e r t u r e  and t h e  c y l i n d e r  v a l v e s  a r e  c l o s  - 
ed. P o s s i b l e  s l i gh t  c o r r e c t i o n s  may be ob ta ined  by a c t i n g  on t h e  

screw f i x i n g  t h e  d i s t r i b u t o r  c o l l a r  t o  t h e  crankcaseg f o r  g r e a t e r  

c o r r e c t i o n s , s l a c k e n  t h e  n u t  l o c k i n g  t h e  c o l l a r  and t u r n  t h e  d i s t r i  - 
bu t o r  body ant i -c lockwise  t o  i n  - 
c r e a s e  t h e  advance (fig.41-2)and 

clockwise t o  reduce i t ( 7 ) .  

The checking of  t h e  i g n i t i o n  

t,iming may be f a c i l i t a t e d  by 

u s i n g  a s t r o b o s c o p i c  lamp and 

fo l lowing  t h e  i n s t r u c t i o n s  sup- 

p l i e d  w i t h  t h e  device .  

piq, 4 l  - Adjustinq tlie Ignition Advance 3 
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n 1 EXTRACT FROM FLAVIA REPAIR SHOP MANUAL 
I 

ADJUSTING THE CLEARANCE BETWEEN VALVES AND ROCKERS 

Valves and r o c k e r s  a r e  a c c e s s i b l e  from i n s i d e  t h e  f r o n t  mu d- 

guards  and t h e  procedure f o r  t h e  a d j u s b e n t  i s  t h e  following: 

- completely t u r n  t h e  f r o n t  wheels t o  t h e  s i d e  where t h e  a d j u s t -  

ment h a s  t o  be c a r r i e d  o u t  o r ,  b e t t e r  y e t , l i f t  t h e  car and re-  

move t h e  wheel; 

- remove t h e  f r o n t  mudguard s k i r t  secured  wi th  screws; 

- remove t h e  spa rk  p lugs ;  

- remove t h e  c y l i n d e r  head cover and t h e  r e l e v a n t  gaske t .  
8 

The va lve  c l e a r a n c e  adjustment  must be e f f e c t e d  w i t h  engjne cold, 

b o t h  v a l v e s  c l o s e d  and r o c k e r s  a t  res t (compress ion  s t r o k e ) .  

Such c o n d i t i o n s  can be  ob ta ined  by engaging a g e a r  and t u r n i n g  

a wheel, o r  t h e  r e l e v a n t  hub, and keeping  t h e  o t h e r  one s t a t ion-  

o r  by s l i g h t  movements of t h e  c a r  w i t h  a g e a r  engaged,and by c h e 2  

i n g  t h e  p o s i t i o n  w i t h  a t e s t  lamp i n s e r t e d  between t h e  d i s t r i b u -  

t o r  and t h e  ground, as descr ibed  i n  t h e  fo rego ing  operationttCheck - 
i n g  t h e  I g n i t i o n  Timing". 

The c l e a r a n c e  between v a l v e s  and 

r o c k e r s  must be 0.15 mm(0.006 i n . )  

f o r  i n t a k e  v a l v e s  and 0.25mm(0.010 

i n . ) f o r  t h e  exhaus t  ones.  

The adjustment  must be c a r r i e d  

o u t  u s i n g  spanner  801 1022 and f e e 1  - 
e r  gauge 1810390. 

Wienever t h e  c y l i n d e r  head covers 

a r e  removed, i t  i s  good p r a c t i c e  b 

examine the  g a s k e t s  and t o  renew 

them i f  necessary .  
Fig .  42 - A d j s t i n g  the Clearance between 

Valves and Rockers 
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EXTRACT FROM FLAVIA R D A I R  SI-IOP ?/íAIU'UAL 

VALVE T I M I N G  

Checking 

I t  i s  normally c a r r i e d  o u t  on c y l i n d e r  No. l ,  a f t e r  removing t h e  

left-hamd c y l i n d e r  head cover,  as s p e c i f i e d  under operat ionl 'Adjust  

i n g  t h e  Clearance between Valves and Rockers1'. 

With l mm (0.0394 i n . )  s p e c i a l  va lve  c l ea rance  f o r  t iming in -  

spec t ion ,  t h e  i n t a k e  va lve  of c y l i n d e r  Ro.1 must begin opening when 

mark f lO1l  on t h e  flyvfheel i s  h a l f  a t o o t h ( 1  30' ) before  mark 1/2 

(3-figure $ I ) ,  and t h e  exhaust  v a l v e  of  t h e  same c y l i n d e r  must close 

when mark "0" i s  h a l f  a t o o t h  ( l 0  3 0 ' )  a f t e r  mark 1/2 stamped b e s i  - 
de t h e  f lywheel  hous ing  a p e r t u r e .  

A s i m i l a r  checking may be c a r r i e d  o u t  on c y l i n d e r  No.2,by opera- 

t i n g  on t h e  r ight-hand s i d e  and fo l lowing t h e  Same procedure.  The 

d i f f e r e n c e  between t h e  two checkings c o n s i s t s  i n  the  f a c t  that,tvhen 

c a r r y i n g  o u t  the  checking on c y l i n d e r  No. l ,  t he  i g n i  t i o n  d i s t r ibu ta r  

r o t o r  arm must be a l i g n e d  wi th  t h e  cable  t o  c y l i n d e r  No.2, while, 

when c a r r y i n g  o u t  %he checking on c y l i n d e r  No. 2, t h e  r o t o r  arm must 

l i n e  up wi th  t h e  c a b l e  t o  c y l i n -  

d e r  No. l .  

Should t h e  v a l v e s  do n o t  open 

and c l o s e  as s p e c i f i e d  above, i t  

w i l l  be necessa ry  t o  r e s e t  t h e  

v a l v e  t iming,  o p e r a t i n g  as ins t rub  

ed h e r e i n a f t e r .  

Once t h e  checking h a s  been com - 
p l e t e d , i t  w i l l  be necessa ry  t o  

r e s t o r e  t h e  worlting c lea rance  be - 
tween v a l v e s  and r o c k e r s  wi th  en 

g i n e  cold ,  t h a t  is : intake:O.  15 mm 

(0.006 i n . )  - exhaus t  : 0 . 2 5  mi 

(O.Ql0 i n . ) .  r i 2 . 1 5  - \;aivr "3s i t ions 
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EXTRACT FROM FLAVIA REPAIR SHOP MANUAI; 
1 

!timing t h e  Engine 

The t iming  h a s  t o  be c a r r i e d  out whenever t h e  engine h  a  s been 

overhauled. I n  a d d i t i o n ,  i t  i s  a l s o  t o  be  c a r r i e d  o u t  wheneverthe 

camshafts  a r e  r ep laced  on t h e  c a r ,  o r  t h e  t iming  chain  i s  inadver-  

t e n t l y  removed without t a k i n g  c,are i n  advantage t h a t  t h e  c o r r e c t  

a n g u l a r  p o s i t i o n s  of c rankshaf t  and camshafts a r e  maintained on re 
assembling.  

For t h i s  o p e r a t i o n ,  i t  i s  necessary  t o  remove t h e  r a d i a t o r ,  t h e  

engine f r o n t  suppor t  b r a c k e t ,  t h e  water  p ipes ,  t h e  crankshaf t  pulley, 

t h e  t iming g e a r  cover  and t h e  c y l i n d e r  head cover.  
"l - By app ly ing  a  box spanner  t o  t h e  c r a n k s h a f t  p u l l e y  mounting screvy 

r o t a t e  t h e  c rankshaf t  u n t i l  t h e  va lves  of c y l i n d e r  No.? a r e  i n 

r e s t  p o s i t i o n  ( b o t h  c l o s e d )  . 
- Temporarily s e t  t h e  c l e a r a n c e  of t h e  c y l i n d e r  No. 1  i n t a k e  va l v e  

t o  1 .O3 mm (0.040 i n . )  us ing  a  f e e l e r  of 1  mm (0.039 in.) together  

with one of 0.03 mm (0.0011 i n . ) .  

- Crank t h e  engine *n t h e  opera- 

t i n g  d i r e c t i o n ,  un t i l  t h e  above 

c l e a r a n c e  i s  reduced to0 .03  mm 

(0.0011 i n . )  

i - Remove t h e  b o l t  mounting t h e  

l e f t  camshaft sprocket  ( c y l i n -  

d e r s  No. l and  3 ) ,  remove t h e  

dowel and r e f i t  .the b o l t  with- 

out  t i g h t e n i n g  i t ,  s o  t h a t  t h e  

sp rocke t  c a n  r o t a t e  without  d~g 

g i n g  t h e  camshaf t .  

k 

Crankshaf t sprocket Cha i n t ens i oner 

camshaf t sprocket 

I 

- Crank t h e  engine u n t i l  mark "0" 
F i q .  44 - Timing Sprockets 

on t h e  f lywheel  i s  a t  halftouth 

b e f o r e  mark 1/2 on t h e  i n s p e c t i o n  opening , and t h e  d i s t r i b u t o r  

r o t o r  arm i s  a l i g n e d  wi th  t h e  l e a d  t o  c y l i n d e r  No. 2. 
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EXTRACT FROM FLAVIA REPAIR SHOP MANUAL 

Shou là th i s  n o t  happen, removq 

t h e  d i s t r i b u t o r ,  p u l l  out  t h e  

d r i v e  s h a f t  by means of round - 
nose p l i e r s ,  t hen  r o t a t e  i t ù y  

half a  t u r n  (1800).  

- F i t  t h e  sprocket  t o  t h e  l e f t  

camshaft ,  i n s e r t  t h e  dowel and 

t i g h t e n  t h e  b o l t .  

- Crank t h e  engine u n t i l  b  o  t h  

v a l v e s  of c y l i n d e r  No. 2 a r e  

c losed .  

- S e t  t h e  c l e a r a n c e  of c y l i n d e r  

No. 2 i n t a k e  va lve  t o  1  .O3 mm 
F ig .  45 - Timincl t h e  V a l v e  System 

(0.040 i n . ) .  

- Crank t h e  engine i n  t h e  ope - 
r a t i n g  d i r e c t i o n ,  u n t i l  t h e  above c l e a r a n c e  i s  reduced t o  0 .03 

mm. (0.0011 i n . ) .  

- Remove t h e  b o l t  mounting t h e  r i g h t  camshaft sp rocke t  ( c y l i n d e r s  

NOS. 2 and 4 ) ,  rernove t h e  dowel and r e f i t  t h e  b o l t  without  kgh t  e n  - 
i n g  i t .  

- Crank t h e  engine u n t i l  t h e  mark 110" on t h e  f lywheel  i s a t  halftooth 

bef ore  mark 1/2 on t h e  i n s p e c t i o n  opening, and t h e  d i s t r i b u t o r  

r o t o r  arm i s  a l i g n e d  wi th  t h e  l e a d  t o  c y l i n d e r  No. 1. 

- F i t  t h e  sp rocke t  t o  t h e  r i g h t  camshaft ,  i n s e r t  t h e  dowel a  n d 

t i g h t e n  t h e  b o l t .  

- S e t  t h e  c l e a r a n c e  of a l 1  va lves  t o  t h e i r  o p e r a t i n g  values,i.e.035 

mm (0.006 i n . )  f o r  i n t a k e  va lves  and 0.25 mm (0.010 i n . )  f o  r 

exhaust va lves .  

- I f  t h e  i g n i t i o n  d i s t r i b u t o r  h a s  been removed, o r  i t s  position tam - 
pered wi th ,  check t h e  i g n i t i o n  t iming a s  desc'r ibed under pamgaph 

ItChecking t h e  I g n i t i o n  Timing". 
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S K E T C H  L I S T  

510 I - S e t t i n g  t h e  Timing ( s h e e t  1/3 - 3/3). 

650 I - Clearances ,  Wear Limi ts  and Undersizes f o r c r a n k s h a f t  J o u r  - 
n a l s  , Crankpins , Main and Conrod Bear ings  . 

655 I - Automatic Advance Diagram. 

865 I - Clearances and Wear Limi ts  f o r  L i n e r s ,  P i s t o n s ,  Rings and 

P i n s  . 
1086 I - S p e c i f i c a t i o n s  f o r  I n  j e c t i o n  Punip, I n j e c t o r s  and Ebel Pump. 

3 1107 I - Power Curve 

11 13 I - I n s t a l l i n g  I n j e c t i o n  and Fuel  Pumps of Engine 815.400 o  n  

Test  Bench 8016850 and Addi t iona l  Equipment 8016350. 

1115 I 

1116 I l - Wiring Diagrams. 

1124 I - Test Data and C i r c u i t  Diagram of S. E.V. Motorola type  A l -  

t e r n a t o r  and Elec t r o n i c  Regulator .  



LANCIA c. 
PAiJBRICA AUTOMOBILI 

TORINO - S. .A .  
~ r l n t d  i n  t t J Y  

Flrinl n1 a 

TO uot U10 tlrlq o f  aar angtnes, p r m d  u fol lo inr  - Adjust aladrama between Intska valva o f  o y l l n d r  Mo.1 (olored) end r oaka  r m  wlth a t e d e r  gauge equal 

t o  îhe alrarance g1v.n on ahaat 2& pl tn  mothar fee1 w gauge 0.05 m. thlok, by aoting on tha rdjuot ing 

rareu and nut. - Turn oemsñaft by hand, orankfq tha engin. i n  l ta  wnnfng d l r a t l o n  u n t i l  olaaranoe i s  redvoed to 0.03 mm. 

whan ohmklq wlth t h r  abwo m s n t l ~ a d  foo1.r. - Set aamhaft timing gear k s a  by remevtng tlmlng dowel and r a f l t t i n g  sorew or r ing nut, 60 t h r t  tha timing 

gear , drlvsn by the tlmlng ohain, m y  ro ta te  w1 thw0 turnlng tho oamshaft, tlim rotate the flyJ1aal w t i l  

mark stsmpsd on a tooth o f  thr f l F e e l  r fng  gear i s  t n  l l n e  *t t h  mark 114 ar flywheol aaring. 

Fro* thlr point, oarreapondlng t o  the T%, &l% ths riark "01 1n opening poe f t lm  of Intake velva, so 

Indleated on .heet 2/3, and ohaak that  the Ign l t l on  d ls t r lbutor  ro tor  l l nes  up with tho rpark plug aablo 

to  o y l l n d r  Mo.4 to r  a 4 -oy l lnd r  -lne and t o  o y l l n d r  IQo.6 tor a 6-ay l lndr  'kgino. Fl t *r timing goar 

oMs oeauheft, r e f l  t t i ng  t ln lng dbwe1,and f l n a l l y  look tha tlmlng gear. - Por the Appfa ongfne havlng r aaiiishaft to r  tha intake v a l v r  end a r a a n d  me f* tho ahauat vrlvea, tha 

&we  nentlonad prooeduras m a t  b. rapeetod far  tb w h a w t  valvo o f  ay l f edc  ~0.1 .  Look tha t l r i ng  g* 

anto t b  arnuhaft, a f t e  tvmlng mark "O" o f  thr flywh8.1 I e  tha oloeing p w l t l o n  o f  exhauut ar Indiaated 

on r b e t  M. - Adjrut valva oletranoo t o  lt. noraal vr lva wlth oold mginel  &.n th ls  operatlm l a  oompletad, the engr- 

t $  rmûy for we. 

-* 

CAR ERGIAES 

Setting the Timing 

A S T  
Sketah 5101 

5/?-/5q 
Sheet l / j  





ASEMBLI CLEAPANCES ANI) IIERR LIMITS O? CRANKSHAFT JOURNALS AND 

CRANIB1N3,HAIIO ANO CûNfìOD 8EAR1NGS 

i l UNbERSlZES W MAlN JdURNALS ANB CRANWINS T0 FIT WOERSIZE0 BEARtWS 

F- a Cnnkpln dI1.U f l t  l a t  und+aImo brrlaga 
I 

Cnfi@lod1r.totlthdundr.Iiekiri~s 
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L A N C I A  & C .  
rABBnxcA AUTOMOBILI 

TOAIN0 3 . p .  A .  

TOLER~CE: _+ 1. EFERREO fO N IWITION DISTRIBuyOR SHAR 

ENGINE r.p.0. 

8I5.OO-IOO-2OO-3OO-4S0-5OO-j1S,OOO 

FLAVIA AED S U P E R J O L L Y  ENGINES 

A S T 
Sketch 6551 

1 ?/l 1/60 h t n t d  In t-ly Automat ic  Advance Diagram 



ASSEMXY CLEARANCE3 &ND WAR L IMt l3 m L INERS,PISTONS,Rl NGS, 

PIWS AND CûNNECTING R00 SMALL END BUSHINGS 

LANCIA & C. 
FABBRICA AUTOMOEILI 

r o i r t n o  S.P. A. 
Prtntod I n  t k l y  

Clairiao betmm l l n r  ind pl8ta i (p l8tw i * a u . d  a t  m-* from *e 0 . 0 ~  tO 0.090 o*m e r  a t  90° frm the pln hole ~ 1 8 ) ;  

B Gap tor li tted compt6sriar r l q r  0.300+0.450 

i 

FLAVIA-ENQIIIES 8 15 300-81 5,400-500 

Cleaninass and near limits for  l inere,  
pist om and pine 

C Gap for f i t t e d  o t l  earapc r l n g  0,250+0.400 

rn3406.áoo 1.17bI .550 kg 
Welf prmewe o f  top oompreerlorr ~ l n g  815.400 1 A6k2.028 kg 

i 

A s a  \ 
1 

Claarrnoo of pkn i n  oanroting rod b u s h i q  O.M)5bO.O16 0.030 
I I I 

* 
W 

n 
CY 

I 

a I cyltttcb dlrmetrr tor  ~ r d  W W O ~  r. pi  rton 1 +o.mg(.) I 
m I 

C 

0 
: 

Grwo olaaratlse of o11 roreprr ring 

Clearancr of pta i n  piston bosra  

0.03W.42 

0.002 Interf. 
0.010 olew. 

0.0~80 
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~ ~ N C I A  & C. 

Order No. 
( i n j e c t o r  assy .  ) 

815.400 - 2223455 

'P 

FLAVIA @AR - 8 1 5,400 ENGINE L A S T  
etQh1086I 

A t  a p r e s s u r e  of 15 kg/l'sq. cm f o r  10 sec. ,  no d r i b b l e  shciuldoccur. 

Spray 
a n g l e  

20 O 

S e t t i n g  p r e s s u r e  kg/sq,  cm 
new 

30 t 0  38 

usad 

2 20 

~ ~ s s ~ t c r  AUTOMOBILI Spec i f  icati o n s  f o r  I n  j e c t i o n  Pump, In  jec.tor7 
tcutna - S p A. 

Printed i n  Italy I and Fuel  Pump 1 7/10/65 

KUGELPISCHER PL 004-1 17.01A-1 TYPE PETROL INJECTION l?UTi3? 
( o r d e r  no. 81 5.400-2229453) 

DELLVERY CHECKING DATA n 

13+0  t o  15.0 

33,O t o  36.0 

KUGELPISCHER DLO-20B TYPE INJECTORS 

K A I N  FEATURES 

KUGELFISCIB3R PLF SA - 4L m FUEL PUMI? 
( o r d e r  NO - 8  15.400-2229502) 

TESTING DATA - 
D A T A  

Del ivery  a t  a p r e s s u r e  of  
12 kg/sq.cm/12v 

Self-ad j u s t i n g  p r e s s u r e  

Operat ing v o l t a g e  

CZlrrent draw 

E ì e c t r i c  r e s i s t a n c e  .. 
x For al1 p o a i t i o n s  of t h e  c o n t r o l  l e v e r  and f o r  any r . p . m .  o f  t h e  

pump, t h e  max.allowed d i f f e r e n c e  between t e s t  tubes  must be 
f l C.C. 

U n i t  of 
measure 

li tres/hr>ur 

kg/sq. cm 

Vol t 

A ~ P  

R 

2 

Specif icat i  ons  

i 

3 45 

1,5 t 0  1.7 

12 

4 2.5 

2 t o  3 



Barometrio preseure: 760 mm H g  - temperature: 15 * C  (59 O F )  

LANCIA & C .  
FABBRICA AUTOMOBILI 

TORIRO s.  P .  A. 
Prlnteci In Itafy 

P - wetght In kg. .t ths urd oî tho brak. ur 

C V *  E n Q l n o p a w  

N - r . p a .  
0,001 r t f r o d  aoeff l o l a v t  for ?l6 r lapg brake .rr. 

FLAVIA - IBJECTIOIO EIiIGiNE 815.400 

Power Curve 

A S T  

Ske.bchS 1071 
i9/ 10/965 



INSTALLING THE INJECTI  OR PUMP 

~ N C I A  b. C* 
rAiiRicAAuTOMoiiu TO (NO - s. A. 

~ t n t d  i n   tilj j. 

Flg. %=Injection Punp on T w t  Benah 

l. Addltionel spray dlvert lng devloe uonne~tfrtg arble - 2. Injector - 3.Support freme - 4. Oelivery 
valve-to-injector plpss - 5. Test f l d d  prmsuro g e u p  - 6 .  Pre-ueleutor irarning l i gh t  - 7 .  P r c  
eeleator cover - 8. Punp shot aounter - 9. Test f l u i d  l i f t  punp e r i t ch  - 10, b t a t i n g  dlreatlon 
praselect lng handuheal - 11. Test benah -tor awitoh - 12, Speed govrnlng hadwheel - 13. Spray 
dhvetting devlce prabbutton - 14. Test f l u i d  dsl fvery prweure r-ulatlng hsndwheel - 15. L i f t  
punp test plug-ln roeket - 16. 011 punp swltah - 17. Hydraulio head f l u l d  In le t  hose - 18. Hydraulla 
heed o t l  teed hose - 19. Test t&e wi th  bulb - 20. Flufd return hose - g. Test tube 0arrt.r. 

e15.400 FLAVIA CAH 

I n s t e l l i n g  I n  j e c  t i o n  a n d  L i f t  Pumps on 
Test Bench 0016850 a n d  ~ d d i t i o n a l  Fquiy-  
ment  8016350. 

The a b o v e  f i g u r e  shows t h e  i n j e c t i o n  pump i n s t a l l e d  on t h e  t e s t  I 

li 3 'J.' 

Sketch1  l l31 
11/1/'966 - 

Sheet 1/5 

bench a n d  r e a d y  t o  undergo  t h e  d e l i v e r y  a n d  h y s t e r e s i s  t e s t s .  I 
Note: Fhe t e s t  f l u i d  t o  be used  i a  t h e  s a n e  f o r  b o t h  t h e  p e t r o l  

i n J e c t i o n  p u ~ p s  a n d  t h e  d i e s e l  e n g i n e  i n j e c t i o n  punips, a n d  

is a coupound o f :  

2/3 (by volunie ) of  JP4 a n d  1/3 of Fusus  A S h e l l  011, 

She c o n n e c t i o n s  a r e  t h e  Same a s  f o r  t h e  puuip f i t t e d  t o  % h e  c a r ,  I 
t h a t  is:  f o u r  pil ,es ( 4 )  connectir-ig t h e  d e l i v e r y  v a l v e s  t o  t h e  I 
i n j e c t o r s  ( 2 ) ;  one f l u i d  i r i l e t  h o s e  (17) arid one f l u i d  r e t u r n  h o s e  I 
( 2 0 )  ; a n o t h e r  h o s e  ( 18) which s u p p l i e s  t h e  l u b r i c a  t i n g  and  s e a l i n g  I 
o i l  t o  t h e  h y d r ' a ~ i l i c  kiead. I 
The d r i v e  conr iec t ion  t o  t h e  bench head i 3  p r o v i d e d  by a c ~ u p l i n g  
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( 3  i n  f i g .  S ) ,  a f t e r  removal, however, of t h e  d r i v e  gear from t h e  

pump. Moreover, t h e  pump i s  eecured t o  a suppor t  ( 2  i n  f i g .  2 )  

which s l i d e s  l o n g i t u d i n a l l y  on t r a c k s .  

F igure  2  shows, i n  y a r t i c u l a r ,  t h e  pump mounting onto t h e  suppor t  

and t h e  d r i v e  connect ion  t o  thc  

bench head. F igure  2 a l s o  shows 

gauge 8015377 ( 6 ) ,  f o r  s e t t i n g  

t h e  pump, f i t t e d  i n t 0  t h e  pump 

hous ing  s l o t ,  and p i n  8013352 ( 4 )  

by which t h e  pump c o n t r o l  l e v e r  

( 5 )  is h e l d  i n  t h e  d e s i r e d  positior, 

( i n  t h e  f i g u r e ,  t h e  l e v e r  i s  i n  

t h e  minimum p o s i t i o n ) .  

The t e s t  t u b e s  f o r  c o l l e c t i n g  t h e  
Ftg. 2 - Detai l  V i e r  of the Injwtfsn Puop 

f l u i d  a r e  of two types :  m  est B-h. 

- one t y p e  (7  i n  f i g u r e  2,),with 

even s e c t i o n ,  s u i t a b l e  f o r  checking d e l i v e r i e s  of up t o  40 CU. 

cm. (2.44 cu. i n . ) ;  

- one t y p e  ( l g ) ,  w i th  uneven s e c t i o n ,  d u i t a b l e  f o r  checking d e l i -  

v e r i e s  froui 4 0  t o  70 cu.cm.(2.44 t o  4.27 c u - i n . ) .  

The even s e c t i o n  t e s t  tubes  a r e  used when t e u t i n g  w i  t h  pump conîmï. 

l e v e r  i n  the "Minirnumn and " I n t  erniedia t e t f  pos i  t i o n s ,  w h i l s t  t h e  

o t h e r  t e s t  tubes a r e  used when c a r r y i n g  out  t e s t s  wi th  pump 

conîirol  l e v e r  i n  t h e  "Maximumff pos i  t ion .  

A l 1  e i g h t  t e s t  tubes  a r e  sectired,  by clamps, t o  a  m e t a l l i c  c a r r i e r  

( 2 1 ) ,  which rnay be  e a s i l y  removed from its support  frame ( 3 ) .  

Notice  a l s o  t h a t  the  ulouthe of the  even s e c t i o n  t e a t  tubes  a r e  

i n  t h e  oppos i t e  p o u i t i o n  a s  corripared with t h o s e  of t h e  t e s t  tubes  

provided with bulbs ;  t h e r e f o r e ,  ~ h o u l d  i t  be necessary  t0 i n v e r t  

t h e i r -  p o s i t i o n ,  , roceed a u  f ollows: 

- remove t h e  c a r r i e r ,  t u r n  i t  by 1800 on t h e  h o r i z o n t a l  p lane ,  

and by 1800 on the v e r t i c a l  p lane  and then  r e f i t  i t .  

Ind i spensab le  P r e c a u t i  ons  

- Never s e t  t h e  pump s h o t  coun te r  (8) t o  zero whi le  t h e  bench 

815.400 FLAVIA CAR 
I n e t a l l i n g  I n j e c t i o n  and L i f t  Pumps on 
Test  B ench 80 16850 and Addi t i o n a l  Equip- 
ment 8016350. 

A S T '  
Sketch1 l 131 
e 11/1/1966 
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motor i s  running;  
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- Before s t a r t i n g  t h e  bench uiotor, swi tch  on t h e  l i f t  pump ( 9 )  

11/1/1966 
Sheet 3/5 

rand t h e  o i l  pump (16).  Once t h e  o i l  pump hou been s e t  i n  motion, 

i t  w i l l  be  necessary  t o  vent  t h e  f e e d  hose  (18)  by unacrewíng and 

immcdiately acrewing - i n  a g a i n  t h e  banjo  b o l t  f i t t e d  t o  t h e  pump 

h y d r a u l i c  head ; 

- When f i t t i n g  t h e  c a b l e  ( 1 )  which connects t h e  a d d i t i o n a l  s p r a y  

d i v e r t i n g  dev ice ,  i t  i s  necesuary t o  d isconnect  t h e  bench d i v e r t -  

i n g  deviae ;  

- The s h a f t  of t h e  pump, seen  from t h e  d r i v e  s i d e ,  must r o t a t e  i n  

a clockwise d i r e c t i o n ;  t o  ' t h i a  end, p roper ly  s e t  t h e  p r e - s e l e c t o r  

knob ; 

- Before s t a r t i n g  t h e  motor, check t h a t  t h e  speed governor is  s e t  

t o  ze ro ,  which i s  obta ined  with c o n t r o l  handwheel (12)  f u l l y  

turned  t o  t h e  l e f t ;  

- The p r e s e l e c t i o n , f o r  t h e  pumps of the  8 15.400 type  engine,  must 

be s e t  t o  1000 s h o t s  ( a s  a l s 0  s p e c i f i e d  on the  t e s t  c h a r t ) ;  

t o  t h i s  end l i f t  t h e  cover  ( 7 )  and s e t  the  s e l e c t o r  t o  n l O O M  

( i n  f a c t ,  t h e  counter  t r i p s  every 10 pump s h o t s ) ;  

- Defore comrnencing t h e  t e s t ,  i t  w i l l  be necessary  t o  opera te  t h e  

pump f o r  eome t ime a t  t h e  va r ious  speeds.  

On s t a r t i n g  t h e  motor s e t  t h e  p r e s s u r e  on gauge ( 5 )  t o  1.3 atm. 

(18.5 p .s . i . )approx. ;  

- To o p e r a t e  t h e  sp ray  d i v e r t i n g  device  , i t  w i l l  be necessary  t o  

depress  t h e  r e l e v a n t  push-button ( 1 3 ) ,  r e l e a s i n g  i t  only a f t e r  

t h e  p r e s e l e c t o r  r e d  warrïing l i g h t  ( 6 )  lights up. 

Conversely, ahould i t  be necessary  t o  Test  t h e  Governor, wi th  

pump, complete with h y d r a u l i c  head,  f i t  ted t o  t h e  bench, proceed 

as f ollows: 

- Switch-off t h e  t e s t  f l u i d  f e e d  pump and t h e  o i l  pump, then  

disconnect  t h e  pump houes;  

- Slacken,  a s  f a r  a s  p o s ~ i b l e ,  t h e  nut  s e c u r i n g  t h e  suppor t  ( 2  i n  

f i g .  2 )  t o  t h e  bench; 

- Move back t h e  support  and pump assy . ,  a s  f a r  a s  p o s s i b l e ;  

- L i f t  t h e  s u p p o r t ,  t u r n  i t  and p lace  i t  i n  t h e  most convenient 



- Ralove t h e  purnp h y d r a u l i c  head and cover ,  fo l lowing  t h e  procedure 

deacr ibed  i n  t h e  o p e r a t i o n  wDis~asernblyM of t h e  manual nF lav ia  

wi th  i n j e c t i o n  eng inew;  

- Lift t h e  p lunger  t r a v e l  r e g u l a t i n g  r o c k e r  and withdraw t h e  tap-  

p e t s  and t h e  cam f o l l o w e r  p in ;  

- Reconnect t h e  pump t o  t h e  bench head and t i g h t e n  t h e  nut  e e c u r i n g  

t h e  suppor t  t o  t h e  bench; 

- Remove bhe t e s t  t u b e  c a r r i e r  ( 2 1 )  and p l a c e  i t  i n  a s a f e  p lace .  

INSTALLING THE LIFT PUMP 

T1,e lift p u p  is  fitted t o  t h e  o u t e r  s i d e  of t h e  t e a t  tube c a r r i e r  

suppor t  frame ( s e e  f ig .  3 ) ,  t o  which i t  i s  secured  with two nuts .  

Fig. 3 - L i f t  Pump o n  Tast  Bebch 
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P r I n t d l e I t r l y  1 8016350. 1 shIel 
Connections 

- Unscrew t h e  pluge from the bench ( ~ u s t  below t h e  head overhang) 

and screw-in t h e  ban jo  b o l t a  of t h e  hoses  t o  be used f o r  t h e  

l i f t  pump t e s t .  

- The ban jo  b o l t a  on t h e  o t h e r  two hose  ends a r e  t o  be screwed r e -  

s p e c t i v e l y  i n t o  t h e  lift pump i n l e t  andoutlet  m a D o  n& interchange 

them; t h e  i n l e t  and o u t l e t  i n d i c a t i o n s  a r e  l o c a t e d  under t h e  

bench head, n e a r  t h e  p o r t s ;  

- Make aure  t h a t  t h e  o i l  pump and t h e  t e s t  f l u i d  pump a r e  

s w i  t che d-of f .  

- Check t h a t  t h 8  r e s e r v o i r  c o n t a i n s  enough f l u i d ;  i f  necessary ,  

t o p  up* 

- Leave t h e  cock (1  i n  f i g b 2 )  on t h e  d e l i v e r y  l i n e  s l i g h t l y  open 

( t h e  Same cock used f o r  t h e  i n j e c t i o n  pump t e s t ) .  

With t h e  f o r e g o i n g  o p e r a t i o n a ,  t h e  bench pump has been cut-off 

and h a s  been r e p l a c e d  by t h e  one t o  be t e s t e d ;  t h e  d e l i v e r y  p r e s -  

Gure r e a d i n g s ,  t h e r e f o r e ,  w i l l  have t o  be t aken  on t h e  bench 

p r e s s u r e  gauge. The p r e e s u r e  h a s  t o  be r e g n l a t e d  by a c t i n g  on 

t h e  cock l o c a t e d  a t  t h e  end of t h e  d e l i v e r y  l i n e  ( s e e  f i g . 3 ) .  

- Connect t h e  pump t o  t h e  12 V e l e c t r i c  system; t o  t h i s  end, u s e  

t h e  proper  b r i d g e  c a b l e  by i n s e r t i n g  t h e  p l u g  i n t o  t h e  socket  

(15 i n  f ig .  1 )  and l o c k i n g  t h e  o t h e r  end i n  the  pump clamp 

(aee  f i g . 3 ) .  

- The pump w i l l  begin o p e r a t i n g  and,  a f t e r  e x p e l l i n g  t h e  a i r  con- 

t a i n e d  i n  t h e  l i n e s ,  t h e  f l u i d  w i l 1  f low out  t h e  d e l i v e r y  l i n e  

cock. 

- When t h e  p r e s s u r e  h a s  become e t a b l e ,  t h e  t e s t s  may begin.  

F i g u r e  3 shows t h e  d e l i v e r y  t e a t ,  f o r  which t h e  d e l i v e r y  pressure 

has  been s e t  t o  1.2 kg. / sq.cm = 17.07 p .8 . i .  ( s e e  Sketch 10861); 

on t h e  c o n t r a r y ,  should t h e  cone-shaped va lve  s e t t i n g  b e  c a r r i e d  

ou t ,  i t  w i l l  be neceuaary t o  c l o s e  t h e  c lock  completely and t o  

f o l l o w  t h e  procedure desc r ibed  i n  t h e  r e l e v a n t  o p e r a t i o n  of t h e  

manual "Flavia  wi th  I n  j e c t i o n  EngineM. 

k 
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ment 8016 350. Sheet 5b/5 -- 

CHECKING THE ELECTRO-VALVE 

. Check Data 

Fuel  d e l i v e r y  Z 0.04 1.p.m. 

Power i n p u t  1 A a t  12 Volt 

Feed v o l t a g e  12 V d e c .  

Elec t ro-va lve  i n l e t  p reseure  1.2 kg/sq.om. ( l 7  p . a . i . )  

Checking Operat ions 

- F i t  t h e  e l ec t ro -va lve  i n t o  t h e  p roper  threaded s e a t  (first 
threaded h o l e  towards o p e r a t o r  when t h e  suppor t  frame i s  i n  
t h e  p o s i t i o n  shown i n  f ig .  3)  obta ined  f n  t h e  t o p  p l a t e  of 
t h e  suppor t  frame (which i e  p a r t  of a d d i t i o n a l  equipment 
8016350). 

- Arrange t h e  t e s t  t u b e  c a r r i e r  s o  t h a t  t h e  70 cu.cm. ( 4 . 2 7  cu. in . )  
s i n g l e  tube ,  f i t t e d  unmatched, i s  i n  correspondence with t h e  
e lec t ro-va lve .  

- E l e c t r i c a l l y  connect t h e  e l ec t ro -va lve ;  t o  t h i s  end, use  t h e  
p roper  jumper c a b l e  (provided wi th  plug and j ack) ,  connect ing  
t h e  e l ec t ro -va lve  t o  t h e  12 V d ,c . socket  (15 i n  fig. l )  of t h e  
t e s t  bench. 

- Nake t h e  h y d r a u l i c  connect ion by screwing i n  one end of t h e  
proper  p ipe  (which i s  p a r t  of a d d i t i o n a l  equipment 8016350) 
i n t 0  t h e  d e l i v e r y  connect ion l o c a t e d  i n  t h e  t e u t  bench c o l l e c t -  
i n g  t ank ,  a t  t h e  o p e r a t o r ' s  l e f t ,  and connect ing  t h e  o the r  
end t o  t h e  e lec t ro-va lve .  

- S e t  t h e  p r e s s u r e  on t h e  gauge t o  1.2 kg/sq.cm. (17 p . s . i .  
approx.)  . 

Since  t h e  d e l i v e r y  t e s t  i a  r e f e r r e d  t o  one minu te ' s  t ime,  should 
a chronometer not  be a v a i l a b l e ,  proceed a s  fol lows:  

- s e t  t h e  p r e - s e l e c t o r  t o  1000 pump s h o t s ;  - s t a r t  t h e  bench and s e t  i t s  speed t o  1000 r.p.m. 
- s e t  t h e  e l ec t ro -va lve  opera t ion  e l e c t r i c  con tac t  by a c t i n g  on 

t h e  proper  swi tch  ( b e s i d e  socke t  15 i n  f i g u r e  1 ) .  - p r e s s  the  s p r a y - d i v e r t i n g  device  push-bu%ton and r e l e a s e  i t  a s  
soon a s  t h e  warning l i g h t  goes on. 
A t  t h i s  p o i n t ,  t h e  f l u i d  f e d  by t h e  e l ec t ro -va lve  begino be ing  
c o l l e c t e d  i n  t h e  t e s t  t u b e  provided and,  thanks t o  t h e  spray- 
d i v e r t i n g  device ,  as Boon a s  t h e  minute i s  e lapsed ,  t h e  c o l l e c t -  
i n g  w i l l  immediately s t o p .  
The c o l l e c t e d  q u a n t i t y  w i l l  have t o  b e  I e s s  t h a n  0.04 1%. p e r  
minut  e. 
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54. Plug-in socket 
55. Anmeter 
56, Interior l ight, r i t h  switch 
57. Interior l i gh t  doorrrporatd 

S W i  tch 
58. h i n  b- u r n i n g  l igh t  
59. Radio 

:I": " !Z cir0u;t f,, 
62. Engine conipirtaent l igh t  

autoaat ia 8wi tch 
63, Luggage coiopertarnt 1 ight 
64. front opai door a r k *  4 
65. Cigar-l i g h t a  
66. Shwt block 
67. Blastrr ant l - thdt  
68, P1up-h junation 
69. Hadl.inp f 188hing Md dir. 

indicator selfioammììnt i- 
braaker contaat w a b l y  

70. Fuel t o d  lw prol.ure ~ r r i i n p  
l igh t  8Uitch 

B .  Fuol f eed lar p.sr i re  w n l n g  
l igh t  

72. Engine .tarting o l e a t ~ l v e  
73. Engina e k r t i n g  e lat ro=wlve 

cut-of f therrcpcontoct. 

81 5.400 FLAVIA CBR 

Wiring diagram 

9. b t t w y  28. Lor beani 
2. Al temto r  29. Front parking lomps 
3. Eloctronic voltage regulator 30. Front direction Indicator8 
4. Starter motor 31. Direction indicator reptatca 
5, Ignition c o i l  32. Stop 1igI1t.s 
6. Ignition diatribaitor 53. Headluap f b h i n g  r a h y  
7, Alternat* uarning l i gh t  34. Rear parking h p s  
8, Key switch f- Ignition, stort ing 35. Rear direction ináicmtora 

and asrv ica 36. Backsp 3ighta 
9,Flirmbox 37. Nunber plate l ight .  

10. I iu lunent  panel l ights 38. Right direction idiaritot 
11. Inskiraent p.nel l i gh t  rwitch, warning l i gh t  

with rhsostat 39. Left direction Indicator 
12, Direction indloatar flasher warning l igh t  
13. Direcrtton Indicetor control 40. Stop l i gh t  8witoh 
'14. Direction Indicator 8elf- 41. Resistor f* alternot9r 

cancellat ion sui tch excit.tion c i r cu i t  (eon-  
15. Headlmp control relay 4 w) 
16. Lor bena ewlteh 42. Hard kaka *arnlr(g l i gh t  
17. Dippr  switch pah-iautton 43. Hurd braka ~ 8 ~ i I ) g  l i gh t  awitoh 
18. b k i n g  hap switch 44. b r n  electrolaompro68or 
19, Parking laap rrirning l i gh t  45. Horn raloy 
20. Engine aorp.rtaait l ights 46. Horn aontrol 
21. Engine ompartment l i gh t  47. l igh t  &witoh 

autonat la sUi tah 48. 0iJ lar pessure risrnlng 
22, Headl.nip f-hing control light, with er i tch 
2.3. Windsaraan w i p  a ~ i t a h  49. Coohnt taperaturm gauge 
24. Windscren w i p r  oot* aending mlt 
25. A i r  condltionlng fan owitch 50. Coolant tapra turm ga-). 
26. A i r  conditionlng fan motor 51, Fuel giugm 
n. h i n  b- 52. F w l  gauge 8en0ing un l t 

53. F-1 raeerva wrnlng l igh t  

A 3 T  

Sketch1 l141 

7~/17 /1965 ,  



H 30. ~liaber '  p18ta l i g h t .  
0 31. Open door g r  k v  lmps 8 32. Coohnt t r p r a t v e  gauge l 53. Coolent t a p e a t u r e  g8ugo 

i end lnn  unit 
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R i n t e d  i n  I t a l y  29/ 1 2/6 5 

Blanco 
B l u  
G ie l l o  
Grtglo 
Mnr rone 
Nero 
Ros8 
Rosso 
Verde 
Nocc i018 

Vh i te  - 81uo 
r Yellow - Gray 

B r o m  
Black - Pink 

m Red - Groen 
r Hizel 

1. ûat te ry  31. D i rec t ion  indic.tor repes ten  
2. Alternator 32. Stop l ights 
3. Electronic voltage regulator  33. Headlamp f lashing re lay  
4. Star ter  motor 34, Rear parking h p  
5. I gn i t i on  c o i l  35. Rear d i rec t i on  indicator8 
6. Ign i t lon  d i s t r l b u t o r  36. Back-up l ighta 
7, Al te rn i t o r  m r n i n g  l i g l i t  37. Muaber p la te  l ights 
8. Key swl tch f0r ign i t im,e tar t ing  38. Right d i reat ion im f i c i t o r  
9. end servlces *erning l i g h t  
9. Fuse box 39. L e f t  d i r e c t i m  indica* 

10. Ins t rment  panel l i g h a  uarning l i g h t  
11. Instruaent panel l i g h t  switch, 40. Stop l i g h t  swi tch 

wi th rheostat 41. Alternetor e x c i t a t i m  c l r c u l t  
12. Dlrec t ion  indicator  flasher re8 i e to r  (80 n - 4 W) 
13. D i r e c t l m  indicator  cont ro l  42. Hand brake rarn ing  l i g h t  
14. Headlamp f lss i i ing contact 43. Hand b r i ke  uûrning l i g h t  

asseably SU l t c h  
15. H d l u p  cont ro l  r e lay  44. Horn electr<rcompeabor 
16. Lou beam switch 45. Horn re lay  
17 .D l ppw  r w l  t ch  push-button 46. Horn con t ro l  
18, ParkIng lamp sWEtch 47. Back-up l i g l i t  swi tch 
19. Parking lamp m r n i n g  l i g h t  48. 011 low pre5srre wrning 
20. Engine compartrent l i g h b  l i gh t ,  w i t h  ewftah 
21, Eng int, cospirtment 1 ight  49. Coolent temperstwe g8uge 

autaoat ia  swi toh qending unit 
22. Headlmp f lashing cont ro l  50. Coolant tenipwature gauge 
p. Windecreen wiper swi tch 51. Fuel gauge 
24. Windscreen Viper motor 52. Fuel gauge sending unit 
25. Ai r  condlt ioning f e n  su l t ah  53. Fuel r q e r i l e  oarning l i g h t  
26. k i r  condlt ioning f a n  r o t o r  54. Plug-in s w k e t  
n. k i n  b- 55. b e t e r  
28. Lo* bra 
29. Front p8rking lamp 
30. Front d i r a t i o n  i d i c a t o r e  

56. I n te r i o r  l i g h t  w i th  awitch 
SI. I n te r i o r  l i g h t  do0r-opwat.d 

swi tch 
58. Main beam warning bight 
59. R d i o  
60. Fuel pump 
61. hh in  beam c i r c u i t  protect ion 

f u s w  
62. Luggage compirtoent l i ght 

iutosiat i c  6 W i  t ch  
63. Luggage compwtnient l i ght 
64. Open door marker 1- 
65. Cigar-lighter 
66. Shunt bloclc 
67. Rear wi ndow regulator motor 

endi t ch  
68. P l u p i n  j u l o t i o n  
69. Headlamp f lashing contro l  contac 

asaearbly 
70. Fuel feed lor pr-ure r r r n l n g  

l i g h t  awi tch 
71. Fuel feed low pressurm re rn ing  
l lght 

72. Engine s ta r te r  e lec t ro lu r lve  
73. Rear windoor regulator r o t o r  
74. Engine s t a r t i n g  olectro-valve 

cu t -o f  f thermooontact . 



8 15.4 34 FLAVIA CONVERTIBLE CAR 

TORINO S. p. 4. 

FPlnted In IUly 
Wiring diagram 

29/ 1 2/6 5 

*. 
2 
3. 
4 * 
S. 
6. 
7. 
8. 

9. 
'O. 
l1 : 
12. 
'S. 
4. 
5 
6. 
7 .  
8 
9. 
!O. 
!l. 

P. 
5 .  
IQ. 
5. 
5 
D. 
B. 
b. 

Biancb r 
B i u  m 

G i a l l ~  r 

Grigio r 
k c  1018- 
Ftsro r 
Robe - 
Resao - 
"A 

Wh1 t. 
81ue 
Yello* 
h y  
Har e l  
B1.c k 
Plnk 
R d  
Green 
Br- 

,i"" NU *w 
E 

J b 32 
"'ohm 

Eattery 
A l  t e rmto r  
Electronlc voltage regulator 
Stafbar  motor 
igni t fon co l1  
Igni t lan d l s t r i bu tw  
Altsrmta rarning l i g h t  
Key ewltoh fo r  ignition, etart tng 
end aervioee 
Fme box 
Instruaient panel l i gh t s  
Inrfru~ent ponel l i g h t  .witoh, 
W i t h  rheo8t.t 
Direction indimt* f l r s h r  
Direction Indicator control  
Headlanip t h h i n g  contact reoarbly 
tfeadlriep. control  re1.y 
Lou bema .*i tch 
Dlppor 8wituh push-button 
Porklng lnmp rwitct i  
Parking loip mrning l i g h t  
Eng i ne cmpr rben t  l i ght8 
Engin. oompartment l i g h t  
autem&tlc @Ui tch 
Heuilrap f h h i n g  control  
Windacr.wr w l p r  awi tch 
Windaurem w i p c  rotor 
Ai r  condit iming fan ewitch 
A i r  aondit iming fan ro to r  
Min bwa 
Lor bsw 
Front parki* lrip. 

Front direutton ind icaton 
Direction indioetor r e p e a t w  
Stop l i gh t s  
Headlemp f lashing relay 
Rear parking luap 
Reer d i rect  ion indieatwo 
Back-up l i gh t r  
Nunber p le te  f ights  
Right direct ion Indicater 
m i n g  l i g h t  
Left  direct iun indicator 
rsrn l *  l i g h t  
Stop l i g h t  ewìtch 
Alternator ~ ~ i t a t l o n  c l r c u i t  
ra is tor  (80.A- 4 W) 
Hand braks rrorning l i g h t  
Hand brake irorning l i g h t  ewitch 
Horn electrolcocnpt-er)eor 
Horn r e l ~ y  
Hocn control  
Back- l i g h t  iWi tch 
O i l  1- pre68wo r r n i n g  li@frt, 
wi th  ewitch 
C ~ l e n t  tanperoture gauge 
semding un i t  
Cool.nt tamperetw. gouge 
FU.1 W W  
Fru l  gauge aending un i t  
F w l  reserve uarning l l g h t  
Plug-in eoaket 
k a t e r  
Intar lor l ight, With ewitch 

Inter ior l i g h t  d m t d  
switch 
Main beam uerning l i gh t  
Rad i o 
Fuel p a p  
Moin beaai o i r c u i t  protiartion 
fuses 
Luggege caaportaent l i g h t  
eutomatlc switch 
Luggage coaipartment l i g h t  
Open door merker l omp  
Cigar-l ighter 
Shunt block 
Bloster e n t i 4 h e f t  
Plug-in junction 
Headlemp flsshing aontrol conkc 
ssseubly 
Fuel f eed low p r u i r .  wnrning 
l i g h t  switch 
Fur l  feed 1- p r e w e  a r n i n g  
l i g h t  
Engine a k r t l n g  e l o c t ~ 1 ~ 6  
Inter ior l i g h t  ( i n  the r e a r  
v i m  r i r r o r )  
Engine s tor t ing eloatro-valve 
cut.lof f thersoloontwt . 



8. R o c t i f l c  dlddw 
9. L n r S t t m  d l d e  

35. To tha urlng ckrtatir 
- v - - -  16, To tb starter o o t a  

37. Igni t lm ~ l t o h  

ALERNAT@ W IM REGMTOR TEST DATA 

Th. altarnator being 6.ramokd k, b i t t c y ,  w l t h  p w l l a l  *to*ge -iat.nce set 80 th.t the 8uppll.d 

aurent l8  10 A approx., i f t e r  30 minutw ef 8t .bI l lzat lm a t  ra91 t a p n i t u r r  of SS *C D7 *F), 
th. ~01t.g. ~ e ~ r s d  th. alt-* tc*tirlr B* d OI -t h 14.4 2 0.2 V. 

Tebn efter 45 ntimites e i  stmbll lzst  lon at 3000 r.p.a. wlth output of 30 A end canrtant -1t.g. 

Rmtd ~0rar inCi i . i  14V - Sm' 

--b---- -- 

- -----h-- 

cltermtor r.p.m. 

6000 ongtm r.pa. 

In mmlnlng t t m  output arau0 at alm n m i n g  
rpsod, ft r y  bs natal tbt ,alcerdy &t v.ry 

Lor arglni rotrtlsn $pad,,iho a I t r m t m  
auppl ia  l f- q e r r  a r r e n t  uhlch ie auff l- 

al& to mum tha emming f lght to go off. 

i c.p.m. 



LANCIA & C. 
FAeeRicA AutomoetLi 

TORINO - S. p. A 
Printad In Itrly 

CAUTION - The SEV MOTOROLA a l t e r n a t o r - v o l t a g e  r e g o l a t o r  uses semi- 

conductor  devices  (d iodes  and t r a n s i s t o r s )  which might be damaged 

beyond r e p a i r ,  i f  sub  jeoted t o  a c c i d e n t a l  s h o r t - c i r c u i t s  o r  over- 

vo l t age .  Therefore,  i t  w i l l  be  necessa ry  t o  sc rupu lous ly  comply w i t h  

t h e  under - l i s t ed  r u l e s ,  p a r t s  of which have a l r e a d y  been s p e c i f i e d  

wi th  a  preceding  c i r o u l a r  l e t t e r  of ours  and a l s o  s t a t e d  on t h e  

p l a t e  f i t t e d  t o  t h e  b a t t e r y  cover  of t h e  c a r s  equipped with t h e  

above a l t e r n a t o r  r 

1 )  f o r  any i n t e r v e n t i o n  Qn t h e  e l e c t r i c  system of t h e  c a r ,  alwaye 

d isconnect  one of t h e  b a t t e r y  t e r m i n a l s ;  

2 )  when r e - c h a r a g t h e  b a t t e w ,  t h i s  must be  disconnected from t h e  

e l e c t r i c  system of t h e  c a r ;  

3 )  should  t h e  engine be  s t & r t e d  when t h e  b a t t e r y  i s  dead, it w i l 1  be 

p o s s i b l e  t o  connect t o  t h i s  an  o u t s i d e  b a t t e r y  without  however 

d i sconnec t ing  t h e  t e r m i n a l s  of t h e  c a r  b a t t e r y ;  

4 )  when t h e  a l t e r n a t o r  i a  charging ,  t h a t  i s  when t h e  engine i s  run- 

n ing ,  even a t  i d l i n g  speed,  never  disconnect  t h e  b a t t e r y  termi-  

n a l s ,  no r  d isconnect  any connect ion of t h e  a l t e r n a t o r  and regu- 

l a t o r ;  

5) f o r  any p o s s i b l e  i n t e r v e n t i o n  on t h e  a l t e r n a t o r  o r  on t h e  

r e g u l a t o r ,  t h e  utmost c a r e  must be  t aken  not  t o  t r a n s p o s e  t h e i r  

connect ions ;  

6 )  when t e s t i n g  t h e  a l t e r n a t o r  and t h e  r e g u l a t o r  on t h e  bench, never 

d isconnect  any connect ion  between them; i n  a d d i t i o n ,  f o r  t h e  

connect ions ,  do n o t  use  crocodi le- type c l i p s ,  which might g e t  

disconnected o r  e f f e c t  a  poor c o n t a c t ;  p r e f e r a b l y  use  t e r m i n a l s  

wi th  l o c k i n g  by screw; 

7)  on t h e  t e s t  bench, t h e  b a t t e r y  must always be connected t o  t h e  

a l t  e r n a t  o r ,  i n  p a r a l l e l  w i  t h  t h e  charge r e s i s t a n c e .  

Bear  i n  mind,moreover, t h a t ,  i n  o r d e r  t o  avoid  d i s t o r t i o n s  

o r  breakages i n  t h e  aluminium frame, t h e  a l t e r n a t o r  w i l l  never  have 

t o  b e  secured onto t h e  t e s t  bench with t h e  mountings normally used 

f o r  t h e  g e n e r a t o r ,  b u t  w i l 1  have t o  be secured ,  through t h e  

mounting bosses (es cm t he  a i r )  ,by mmm of a s u i t a b l e  b racke t .  

81 5.400 FLAV.IA CAR 
Rules t o  be fol lowed when i n t e r v e n i n g  on 
t h  e  SEV IOTOROLA a  l t  erna t o r  and v o l t a  ge 

regula  t o r  . 

A Y T  
Sketohl124.I 

23/3/66 

s h e e t  2/2 
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