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Section 1 

CONTINUOUS INJECTION SYSTEM (C.I.) 

Contrary to conventional fuel injection systems, this system is 
not actuated mechanically or electronically. Its working 
principle depends on .measuring the intake air flow rate to 
determ1ne the amount of fuel to be injected. 

The basic components of the Continuous Injection System are 
shown in the illustration below, and are described in deta1l on 
the following pages. 
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Fig. 2-8 The principles of the el Fuel injection system 

1. Fuel tank 8. Throttle 

2. Fuel pump 9. Idle adjustment screw 

3. Pressure accumulator 10. Auxi liary air valve 

4. Fuel filter 11 . Cold start injector 

5. A ir cleaner 12. Intake manifold 

6. Air flow sensor 13. Controi pressure regulator 

7. Fuel distributor 14. Injector 
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The main function of any carburetor or fuel injection system is 
to mix air and fuel for most efficient combustion. The 
theoretical ratio is 14 parts of air to one part of fuel. In 
the Continuous Injection System, the air requirement of the 
engine is measured first and later the necessary fuel is added. 

Depending on the position of the throttle valve, the engine 
draws in more or less air. Ahead of the throttle valve in an 
air funnel is an air flow sensor plate c6nnected to a lever. 
The sensor plate rises in the air funnel to permit air to pass 
through. The position of the sensor plate in the air funne l 
determines the quantity of fuel required . 

THROTTLE VALVE 

c:======;-F====>-'~- SENSOR PLATE 

----_ ... _--~ ------."---

INTAKF. AIR 

The air sensor plate is mounted on a lever. A balance we1ght 
is attached to the short end of the lever. In the air funnel 
the quantity of intake air lifts the air sensor plate until 
an equilibrium is reached between the air flow and the hydrau11c 
counter pressure which acts on the lever through a plunger . 
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In this balanced position, the plunger maintains a certain po
sition in the fuel distributor thus opening small metering slits, 
one for each engine cylinder. The fuel under a controlled pres
sure from the fuel pump passes through the slit opening to the 
injection valves. The slit open;ngs determine the correct 
amount of the fuel rather than the injection valves as in elec
tronic fuel injection systems. 

FUElDISTRIBUTOR 

In a cutaway view of the plunger and 1ts cylinder, the metering 
slits are visible. The plunger opens or closes the slits depending 
on its position, thus increasing or decreasing fuel quantity. 
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In order to maintain a fuel pressure of 4 .5-5.2 KP/cm2* a pressure relief valve 
is located in the primary fuel distributor . Excess fuel is diverted back via a return 
line to the fuel tank. 

PRESSURE RELIEF VALV! 
(4.5 k1Y4;~.rJ 

RETURN liNE 

t 

* 4.5 KP/cm2 = 64 p.s.i. 
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To assure that the quantity of fuel flow1ng through the slit open-
1ngs depends only on the open area of the slit, an exact pressure 
differential must exist at all times at the inlet opening. The 
pressure is controlled by apressure regulating valve (one for each 
injection valve), consisting of a spring loaded steel diaphragm and 
an outlet to the injection valve. Looking at the illustration you 
can see that the diaphragm separates the upper from the lower chamber. 
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The pressure regu~at1ng valve ma1nta1ns an exact pressure differen
tial of 0.1 KP/cm between the pressure in the upper cha~er (4.4 
KPlcm2) and the pressure in the lower chamber (4.5 KP/cm). Both 
pressures act on the spring loaded steel diaphragm which opens the 
outlet leading to the 1njection val ves. The amount of open1ng at 
the outlet is always just sufficient to ma1ntain the pressure dif
ferential of 0.1 KP/cm2 at the metering slit. If alarger amount 
of fuel flows, the diaphragm opens further to all~ more fuel 
to flow~ thus maintaining a pressure of 4.4 KP!tm in the upper 
chamber. If a smaller amount of fuel enters the upper chamber, 
the diaphragm opens less, ' permitting less fuel to flow to the injec
tion valves. In both cases the pressure differential between upper 
and lower chamber is always constant at 0.1 KP/cm2. In practice, 
the diaphragm moves only a few hundredths of amilimeter. 
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We talked earlier about the counter pressure on the plunger which keeps the lever 
in balance. This counter pressure or force acting on the top of the plunger is used 
to influence the fuel quantity. Limiting the trave I of the plunger by excerting more 
force on the top, the slits open less, thereby permitting less fuel to the injection 
valves. In turn, decreasing the pressure (or force) on the plunger permits the plunger 
to open the slits further, thus increasing the quantity of fuel to the injection valves. 
The hydraulic pressure on the top of the plunger is obtained from the primary fuel 
circuit. The pressure is then var ied by t he contro i pressure regu lator, regulating the 
pressure on the top of the plunger accord ing to engine and outside temperatures. 

TheoControl Pressure Regulator for Wa rm running Compensation (number 1) is 
mounted on the engine. During engine warm-up it maintains the correct air/fuel 
ratio by enriching the mixture. As the engine reaches its normal running tempera
ture, it leans out the mixture as necessary af ter three minutes . 

I -i 
COUNTER 
PRESSURE 

CONTROL 
PRESSURE 
LINE 



The control pressure regulator for warm running compensation 
contains a by-metallic spring acting on a spring loaded 
diaphragm. 

When the engine is cold, the 
diaphragm keeps the inlet 
from the control pressure 
sufficiently open (distance 
l) to maintain a minimum 
pressure on the plunger of 
approximately 1.4 KP/cm2. 

As the heat ing co il of the by-metalic spring, 
activated through the ignition system heats 
up, it permits the diaphragm to elose off the 
inlet opening (distance bl. thus increasing the 
contra I pressure on the top of the plunger to 
a maximum of approximately 3.7 KP/cm2 

after 3 min . 

\cp/cm 1 

4 .. ~ __ ~~ __ ~ __ ~~ __ ~ __ ~~ 

lO'~-4 __ ~ __ +-__ ~-+_ 

2."l--------1f-----+-

'.Ol-l-~---+----I-----+:----+--~ __ --I----'----:I 
O 10 2.0 30 40 50 60 70 Bo·e 
32 so 68 8& 104 121 140 158 11& F ~~L6W 

Control pressure at various teloperatures 

TO 15 

TO 15 
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In addition to the contral pressure regulating valve, an add1-
tional cold start valve (number 3) is provided in the intake 
manifold. The purpose of the start valve is to provide sufficient 
fuel during the starting cycle since the air flow created by the 
engine pistons is insufficient to actuate the plunger of the 
fuel distr1butor. The start valve rece1ves its fuel under pressure 
from the primary circuit of the fuel distributor. 

II 

II 

The cold start valve is activated during the starting cycle. that 
is, whenever the engine is cranked by the starter motor. and the 
thermal time switch is closed which occures at engine temperatures 
below +95 0 F. 

The solenoid of the co1d start valve receives its current from the 
starter motor solenoid via the thermal time switch. 

The thermal time switch utilizes a set of contacts control1ed by a 
bi-mettalic spring. The bi-mettalic spring has two heating coi1s, 
one· activated from the cold start valve; and one from the starter. 
At temperatures be10w -50 F, the contacts are closed for 12 seconds, 
and the cold start va1ve is injecting extra fuel in the man1fo1d. 
The time period that the thermal time switch contacts are closed de
creases gradually with the increase of temperature, and ceases at 
+95 0 F. 

At engine temperatures above +95 0 F, the thermal time switch will 
not activate the cold start valve. 



An auxiliary air valve by-passes the throttle 
plate to provide extra air at cold start, and 
fast idling during engine warm up. 

The auxiliary air valve is activated by a bi
mettalic spring, which is heated by an elec
tric coil connected to the ignition as the 
engine is started. The auxiliary air valve 
gradually closes. and the engine returns to 
normal idling speed. 

The amount of opening of the auxiliary air 
valve when starting the engine is dependent 
on the ambient temperature. For example: 
At -50 F. the valve is fully open, but at 
+68 0 F it is half open. 

The fuel pump is contro11ed by two relays. 
(See w1ring diagram.) The pump relay is 
controlled by the safety relay. On the air 
sensor plate' is a switch wh1ch 1S closed 
when the sensor plate is closed. When the 
ignition is turned on, the safety relay is 
activated, and no current is passed on to 
the pump relay until the starter is turned 

1 2 

4 3 

Auxiliary air valve 

L Coil 

2. Air valve 

3. Bi,metallic spring 

4. Return spring 

on. As soon as the engine starts, the sensor plate switch opens, and the 
safety relay is deactivated. The current then is supplied to the pump relay 
from the ignition circuit. If the engine stops, the air sensor switch closes 
activating the safety relay, and the current ;s turned off to the pump relay 
and the pump stops. 

To prevent vapor locking of the system, a Fuel Accumulator is provided in 
the primary circuit as a reservoir to release sufficient fuel under 
pressure, to the system when the engine is sw1tched off for a short period 
of time. The Fuel Accumulator also acts as a pressure damper to absorb 
the initi al pressure surge at the moment the 19nition is turned on. This 
dampening action is needed to prevent the plunger from being forced up before 
sufficient control pressure has been allowed to build up. 

The fuel accumulator consists of a 
container in the fuel delivery line. 
A spring loaded diaphragm provides 
the necessary dampening action and 
the expanded chamber serves as the 
reservoir to keep the system under 
sufficient pressure. 

o 
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2. 

3. 
4. 
5. 

6. 

7. 

10 

The following diagram illustrates the complete system including 
all the individual components. 

9 
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SYSTEM COMPONENTS 
Fuel Tank 9. Injection 
Fuel Deliv- Valve 
ery Pump 10. Start Valve 
Accumulator Il. Thennal Time 
Filter Switch 
Fuel Distri- 12 . Throttle 
butor Valve 
Pressure 13. Air Sensor 
Relief Valve 
Control Pressure 
Regulator W/Warm 
Running Compensation 

To make basic adjustments possible, an air bypass screw (A) for 
idle speed adjustment is provided. To obtain the basic ca 
setting at idle, an adjustment screw (B) is provided on the air 
sensor lever. These are the only adjusting provisions in the 
Continuous Injection System. 
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Section 2 

SERVICE OF B20 WITH CI-SYSTEM 

SERVICE DIAGNOSIS INCLUDED 
U part of maintenance service 

1. Rubber bellow 
Remove. 

V~------------------~--------------------------1 

2. Cold start injector 
Disconnect wire at terminal. 

U~------------------~--------------------------1 

12 

3. ControI pressure regulator 
Disconnect wire at terminal. 

4. Auxiliary air val ve 
Remove wire at terminal. 



5. Di st ributor cap wi t~ high ~en8ion l eads 
:iernove. 

I rc; ~)ect o'r:d clean cap ani hieh tens i on 
leads . 

6. Rotor 
Remove. 

Check rotor f e!? cra(;ks or darr.ages. 

u~ ______________________ -+ __________________________________ ~ 

7. Breaker points 
Check for conditiono 

v~ ____________________ -+ ________________________________ ~ 

v 

8 . Distributor 
Check distributor shaft and breaker 
point plate fo r play. 

13 



9, Distributor 
Lubricate. 

v~ ______________________ ~ ______________________________ ~ 
10. Spark plugs 

Remove • 

U~ __ -----------------4--------__ -------------------4 

( 

11. Valve cover 
Remove. 

v~ ____________ ~ ____ ~ ________________________ ~ __ ~ 

12. Valves 
Adjust. 

Always adjust t Äe valves with the pis
ton in top dead center • 

B20 F MAN, B20 E 

B20 FAUT 

• 45-.50 mm 
(.018"-.020") 

.40-.45 mm 
(.016"-.018") 

U~ _____________ --L ___________________ ---l 

14 
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- - - --- -----
-~- --- -..-- ---:- - - - --
- .~-~ 

13. Vaive eover. Di std-Gu;~()~ cap anå. :Cl i g-a 
ten s i on le ads . 
~{aBh • 

vr------------------------+----------------------------------~ 

u 

u 

14 . Va l ve cover 
Ins tall. 

Check gaske t . 

~------------------------~------------------------------------~ 

15 . Remote control s tarter switca 
Conne et • 

16 . Compression 
Test. 

15 



17. Dwell angle meter 

" 
Conne ct. 

CLl 
-,~. 

iii ~/ [ 

4 

v 
18. Igni tion 

Switch on. 

O 

m®h ~ 
']I 

() 

19. Dwell angle 
" Adjust o 

[l] B20, 62° : 3° 

~ 
20 . Igni tion 

Swi tch off o 

O 

m @r, 
"[ 

tf 
16 



21. Spark plugs 
Check or replace. Adjust gap. 

v~ ____________________________ ~ ______________________________________ ~ 

u 

V 

22. Spark plugs 
Install. 

23. Rotor 
Install. 

r-------------------------------+--------------------------------------------i 

24. Distributor cap with high tension leads 
Install. 

17 



25. Air flow sens or plate 
Check rast position. 

For correction: see page 35, point 25. 

v~ ________________________ ~ ____________________________________ , 

26. Air fl ow sensor plate 
Che ck cente r posit ion. 

Check that the air flow sensor plate 
i s centered and does not touch at the 
edge at any point . 

For correction : see page 35 , point 26 
A and B. 

V~ ______________________ ~ ________________________________ -1 

t 

v 

. , 
v 

18 

270 Air filte r 
Remove upper parts , complete wi th air
f ue l controI unit . 

28 . Ai~-fuel controI unit 
Check for seizure. 

Lift the sensor plate with a finger. 

NOTE: The contro I pressure will cause 
some resistance, when t he sensor plate 
i s li fied. Do not confuse this resis tance 
with a se izure o 

For co~re ction : see page 36, point 28 
'iBC • 

.. 



+ 

29. Air filter 
Inspect. 

Replace ai r filter if necessary. 

30. Air filter, upper part 
Install. 

vr-----____________________ ~------------------------------------~ 

v 

u 

31. Throttle plate 
Check installation on the throttle 
shaft. 

Check that the throttle plate does not 
seize. 

32 . Th r ott le plate 
C~e ck t hat the throttle plate closes . 

Adj ust if necessary: 
Loosen the stop nut. Screw up the screw 
unt il it releases from the s top. 
S crew , it down agai n until it just touche s 
the stop . 
Screw in another half turn. Lock the stop 
nut. 

~------------------________________ +_------------------------------- -----------------~J 
19 



330 Throttle plate 
Check that the throttle touches the full 
speed stop when the accelerator pedal is 
completely depressed. 

Adjust if necessary. 

11 

~S~~-------------------4--------------~-------------4 
34. Pressure gauge 

Connect. 

Fut the valve lever in position 1 (towards 
the air-fuel controI unit) for check of the 
line pressure. 

v~ _____________________ ~ ______________________________ ~ 

350 Ignition 
Swi t ch on . 

36 . Terminal at air flow sensor 
Disconnect. 
(The fuel pump should start). 

If the f ue l pump does not start, see Ser
vice Diagnosis "Engine does not start". 

VI ______________________ L-____________________________ ~ 

20 



37. Line pressure 
Re&C. ':.::13 pressure gauge. 2 
Line pressure 4.5-5.2 kp/cm = 64-
74 psi. 

For correction: see page 36 point 37 
ABC:DE and F. 

v~ __________________ ~~ __________________________ ~ 

38. Control pressure 
Put the val ve lever in position 2 
(straight out) for test of the controI 
pressure. 

v~ ____________________ +-____________________________ ~ 
((pfcm1 

4··~-' __ -' __ '--' __ -' __ '-~'-1 

2."+-------I---+--: 

~ . o to 2.0 30 40 5Q 60 70 80 C . 
32. SO 6& 86 104 121 140 158 176 F 

y~~W 

39. ControI pressure 
Test. 

Cold engine. 

ControI pressure, cold engine, see Dia
gram. 

For correction: see page 31 point 39 AB 
and C. 

40. ControI pressure terminal 
Re-connect. 

(Within 3 minutes the contro12pre ssure 
should rise to 3.7 ! .2 kp/cm = 50-
55 psi). 

(In the meantime, make tests 41-48.) 

21 
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41. Auxiliary air valve 
Remove hoses. 

42. Auxiliary air valve 
Check that the valve is open. 

(The valve is hal f open at 20 0 C 
it is completely closed when the 
gine is hoto) 

en-

Jsean inspection mirror and a light . 

For correction: se e page 38 point 42. 

43 • . uxi~iary air valve 
Re - connect te rminalo 

T 8 ra ve should have closed within 
5 minuten . 

In the meanti~e make tests 44-49.) 

44. Cold start injector 
Re- connect terminal. 

~22~----------------------------~------------------------------------------' 



\ 

45. Cold start injector 
Remove • 

, r 
Lf-0 . Cold start injector 

Check for leaks. 

NO: 3: Engine vibrations and mar.::'iold 
vacuum may cause leakLg~s, which cause 
err2.tic id::'e. 

For correction: see page 38, point 46. 

47. Co ld start injector 
?l.e-ins tall. . 

48. Fuel distributor 
Che ~k tightness. 

I r: j e ctors may get wet but must not c..rop . 

For correction: see page 39 point 48. 

23 



49. Control pressure 
Check. 

C~eck ~hat th~ control ~ressurerha~. 
r~ sen ~o 3.7 - .2 kp/cm = 50-5J pSl. 

For correction: see page 39, point 49 
ABC. 

50. Auxiliary air val.ve 
Check. 

Check that the valve has changed po
sition (see point 43). 
?or correct ion: see page 40, point 50 
ABC. 

510 Auxiliary air valve 
Re-connect hoses. 

52. Air flow sensor terminal 
Re-connect wire. 
(Fuel pump should stop.) 

For correction: see page 40, point 52 
A and B. 

vL-__________________ -L ____________________________ ~ 

24 



53. Rest pressure 
Test. 

1.7-2.4 kp/cm2 = 24-34 psi o 

For correction: see page 41 , point 53 
A and B. 

v~ __ ~ ________________ ~ ______________________________ ~ 

540 Check tightness 

Check the fuel system for leaks by ob
serving that the preseure does not drop 
within 1 minute. 

For correction: see page 41 , point 54 
ABC. 

v~ ______________________ ~ ______________________________ ~ 
55. Ignition 

Switch off. 

56. Injectors 
Check for leaks (at rest pressure). 

Lift the air flow sensor plate s o that 
the metering sIats open. 
The injectors must not leak more than 
1 drop in 15 seconds. 

For correction: see page 42, point 56. 

25 
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o 

m~I~ 
Jr 

57 . Igni tion 
Switch on o 

58. Cold start injector 
Hold the cold start injector oyer a pan 
and check that the valve sprays when the 
starter is running. 

NOTE:The injector sprE..Ys for appro:x. 12 
seconds at an engine temperature of _20°C 
= _4°F. Increasing temperature means de
creased spraying time, injection ceases 
at temperatures above 35°C = 95°F . 

For correction: see page 42, point 58 
AB. 

590 Cold start injector 
Install. 

60. Test e~uipment 
Ccnnect. 



t 

MAX O 3kp/em'l. MAX 
~' I' I---~}" 
\':'_Y A _ -~ 

61. Ir,j ectors 
Connect to te s t eClu ipment. 

62. Pre ss .J.re gauge 
Put valve lever i n position 1( towards fuel 
dist :cibutor) • 

63 . Fuel su ppl y 
Check . 

Lift the air flow sensor plate f or max. 4 
seconds. Observe the pressure gauge. '1':o.e 
line pressure must not decre~se (at full 
throttle) more than .3 kp/ cm = 4 psi. 
Release the plate. 

For correction : see page 43, point 63 A 
and B. 

64 . Fuel supply 
['e st. 

Lift the air flow sensor plate to mid
dIe position. Rele ase the plate when the 
fuel Cluant i ty in o~e of the t es t glasse,s 
has r eached 100 cm o 

27 
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65. Fuel feed 
Test deviati on . 

The f uel fee d deviation shoul~ not 8xceed 
10 -15 1 . 
For correction: see page 43, point 65. 

660 I.njectors 
Disconnect the injectors from the test 
equipment. 

67. Te st equipment 
Di s connect 

Return fuel to tank. 

68. Injectors 
Install. 



.'-=1 ==~ 

69. Rubber bellow 
Check that the rubber bellow i s in good 
conc.ition. 

Check the O-ringo 

70. Rubber bellow 
Install. 

ur-______________________ ~--------------------------------~ 
71. Pr essure gauge 

Remo ve • 

vr-------------------__ -+ ______________________________ --4 

v 

72. CO-meter 
Connect. 

29 



73. Exhaust hose 
C onne et • 

v~ ____________________ ~ ____________________________ ~ 

74. Start engine. 

u~ ______________________ ~ ______________________________ -; 

750 Taehometer and timing light 
Conne et. 

v~ __________________ ~ ____________________________ -( 

76. Adjust timing. 

UL-________________ -L ________________________ ~ 

30 
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77. Engine 
Run the engine hot and check it. 

Check that all hoses and electrical 
connections to the engine are in or
der and correctly installed. 

Check that all fuel hoses are tight 
and correctly installed. 

Check that all details are tightly 
attached. 

78. ~iming light 
Rernove. 

r---------------------------------~----------------------------------------------_+ 

79. Stop engine. 

o 

~I 
m ]I, 

80. Cold start injector 
'R em ove and hold i t over a pan. 

\ I 
31 



81. Therma: ~ ime switch 
Test. 

Run the starter. 

The cold start injector should not 
spray ( when the engine is hot). 

For correction: see page 4~, point 81. 

82 0 Cold start injector 
Install. 

83. Start engine. 

84. co. and i dle 
Adjust. 

Set idle rpm 800, au tomatic transmission. 

Set idle rpm 900, manual transmission. 

Set co .5-3.0 % (USA 1.5 i). 

u~ ____________________ ~ ______________________________ ~ 
32 



85. Stop engine. 

v~ ______________________ ~ ________________________________ ~ 

86. Instruments 
Disconnect tachometer, remote control 
starter switch and CO-meter. 

U~ ______________________ -4 __________________________________ -; 

87. Remove exhaust hose. 

u~ ______________________ ~ ________________________________ ~ 

88. Return tools. 

vL-____________________ ~ ______________________________ ~ 
33 
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SERVICE DIAGNOSIS AND SERVICE PROCEDURES FOR THE Cl_SYSTEI'1 

The service diagnosis point s have the same number as the maintenance points. 

The service diagnosis presumes that previously checked point s are in order. 

For instance, if a fault is detected at point 39, it is presumed that the 
point s 1-38 are in order. 

, 25. Air flow sensor plate 
Adjus t rest position. 

Remove the air-:~al controI unit. 
Pull apart re Ep . press together the 
wire at the stop for the air flow sen
sor :... late. 

A. Wire 

26. Air flow sefisor plate 
Adjust center position. 

A Loo se n the center screw and align the 
air flow sensor plate in the middle of 
the air venturi. 

B. ?!'ovement sideways of t he air flow sen
sor plate can be acc omplished by ~0~
ing the lever on its shaft. This ad
justment method can be used when the 
lever is replaced or is out of center. 

Remove the air-fuel controI unit. 
Loosen the lock screw. 
liIove the lever~ 
Lock the lock screw. 
lnstall the air-fuel conh'ol unit. 



28. Fuel distributor seizure. 
Possi ble faul ts: 

A The air flow sensor plate dislocated in 
the air venturi (point 25). 

B The lever shaft seizes in the housing 
(point 26 B) 

c Dirt in the fuel distributor (plunger 
seizes) • 

37. Line pressure too low. 

A Fuel line leakag~ o 

Check fuel lines under pre ssure. 

Start the fuel pump. 
Inspect the lines o 

B Fuel pump pressure too low. Fold the 
fuel return line (rubber hose) care-
fully by hand, so th2 pressure rises 
to approx. 5.0 kp/cm = 71 psi. If the 
fuel line does not rise to thi s figure, 
when the ret"!).rn line is comple ~;ely blocked 
the fuel pump is defective or the tank 
fil te ' ~ clogged. 
nOTE: Avoid blocking the return line com
pletely, as the pump can provide so high 
pressures that some components may get 
damaged. 

C The line pressure regulator i s defect ive 
if tlle components above are i n order . 

Adding of shims incre ases the li ne pres
sure . Each shim increa~es the line ar.d 
rest pre ssure .3 kp/cm = 4 psi. 

Check according to point 53, page 14. 

If adjustment does no t cure the problem, 
replace the fuel distributor. 
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37. Line pressure too high. 

D Fuel return line clogged. 
If the control pressure (maintenance 
points 38- 39) is as high as the line 
pre ssu.ce , the fuel return line is clog
ged.between the line pressure regula
tor and the tank. If not, check the 
fuel r e turn line from the fuel dist
ributor to the con t roI pressure re
gulat or. 

E Line pre s su~e regulator defective. 
Removal of shims in a line pressu~e 
regulator will decreaEe the line pres
sure. Each shim decreases the lin~ 
and rest pressure approx. 3 kp/em = 
4 psi. 

Check a ccording to point 53, page 14. 
Replaee fuel distributor i f adjust
ment is not effeetive. 

Nu lille pre s sure (or rises very 
slowly). Fuel pump ' is operating. 

F Fuel line s (filter) clogged, or fuel 
distributor clogged. 

(The fuel pump has usually a high 
noi se if the fuel lines are elogged.) 

39. ControI pressure too low, eold engine. 

A Cont roI pressure regulator defective o 

Test a new one. 

(If there is n o controI press~e even 
if the fuel pump feeds, the line or the 
fuel di stributor may be clogged. See 
point 37.) 



ControI pressUJ_'8 too high. 

B Fuel return line clogged •. 
If controI pressure = line pressure, 
see point 37 (line pressure too high). 
If not, check the hose from the controI 
pressure regulator to the return line. 

C ControI pressure regulator defective. 
Try a new one. 

42. Auxiliary air valve closed, ~ en
gine. 

Check several times that the valve is 
cold before you replace it. 

46. Cold start injector leaks. 

Replace the cold start injector. 

37 



38 

,---, 
r-I 'eJ' r, I r I' I 

6 f..J ~ .. J t 
h , I 
b , ______ ..1 

48. I n je ctor s dro~ 

A All injectors drop. 
Fue l dist r ibutor plunger seizes or 
plunger O-rings defe ct ive. 
Remove fuel distributor, remove 
plunger, c lean plunger. 

B One i nj ec t or drops, see point 56. 

49. ControI ~ressure doe s not incre ase. 

A Open electr i cal circuit o Switch on the 
i gnitian and check that the terminal i s 
live ( u se a te s t light). 
The wire i s defective if the circui t i s 
open. 

B ControI pressure regulator defective. 
Try a new oneo 

49 . Contral pre s sure incorrect, hot engine. 

C ControI pre s sure regulator defective. 
Try a new one o 



, 
" 50. Auxiliary air valve has not closed 

A Cap on the auxiliary air val ve. It is 
correc~ if it closes. 

BOpen circuit. 
Switch on the ignition and check that the 
terminal is Ii ve (use a test light connec
ted to connector). The wire is defective 
if the circuit is open. 

C Auxiliary air valve defecti ve. 
Try a new one. 

52. Fuel pump does not stop 

A Air flow sensor terminal defective. 
See if the pump stops when the terminal is 
grounded. 

B Safety relay defecti ve. 
(Rear relay) 
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53. Rest pressure incorrect 

Å Re st pr e s sure drops, that means, it 
does not s t and constant. Possible 
cause: leakage, see point 54. 

Line pre ssure regulator defective if 
the pressure is constant but incorrect. 

Adjust the line pressure regulato~o 
Each adde~ shim i~creases the pressure 

.3 kp/cm = 4 ps~. 
NOTE: A ch ange of the rest pressure also 
changes t he line pressure, therefore also 
check the l i n.e pressure af ter adjustment. 

Tf a~justment doas cot help, replace the 
fuel di s tributoro 

54. Sys t em leaking (rest pressure declines 
too s oon). 

A Control pressure regulatordefective. 

B 

Move the valve lever to position 3 (to
wards t he control pressure regulator). 

Only the cont rol pressure is on in this 
posit ion. 

If the pre s sure s t ill declines, the con
t rol pressure regulator or itsline is 
defe ct ive and shou ld be replaced. 

Line pressure regulator defective . 

Block the fuel return line a f t er the fuel 
distributor. If the pressure stops decli
ning , the line pressure regula tor or its 
O-ring is defective. 



, , 
J 

o ) ft 

( 

It • 
Fuel pump check va lv9 leaks o 

Tiiove the valve l eve::.' to posit ion 2 . Dis
C C);l, W Ct the wire at the a.ir flow sensor t er
minal for a moment in order to get pre ssure. 
Press together the fuel feed line from the 
tank to the pump. The check valve leaks if 
the pressure stJ~G dec lining. 

D Check the f\.A.el lines for tightness. 

56. Injectors leak at rest pre s3~1~ 

Replace leaking iDjectorso 

58 . Col d start injector does not spray. 

A Cold s tar t injector defective. 

B 

Che ck that the cold start inject or 
wires are Ii ve w'hen the starter is 
runninc (use a test light). 

The injector is defective i f the ter
minal is live. 

T~e e~ectrica~ circuit is opan , if the 
Wlre 1. 8 not 11. "18 accor-::.lq; to A. Check 
t hat the wire s from the thermal ~ime 
swit ch are in order. If they are, re
place the therm~l time switch. 

41 



42 

53 . Fuel feed incorrect o 

A ruel lines clogged o 

Check fuel tank f i l ter and line f u'->, ::" 
fil ter. 

Check l ines. 

B Puel pump low ca~acity. 

Try a ne"T pump . 

650 Exce~~s ; ve fuel feeu. cieviation. 

Swit ch hoses a t the fuel cii s tributor for 
the i n j e ct or t hat feed s t oo l ittle with 
one that f eeds normal ly. (Fir s t check the 
h ose for defects .) 

Re-test accordi ng t o maintenance polLts 
64- 65 . If the inje ct or also this time de~ 
viates , i t is defect i ve and 3houlci be re
pIaced . If , on the other hand, the fault 
moved to the other injector , the fuel dist 
r ibutor is defe c tive ( clogged). 

Remove the fuel distributor and plune3:. 
CI ean. 

NOTE: Replace injecto~s only if the engine 
runs erraticly. 



81. Cold start in,lector sprays o 

Thermal time swi Jc ch defecti ve. l'l'Y a 

~ 
new one. 

(Check that the eL(;;ir-'8 reall;] is hot. ) 
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Section 3 

E.G.R . Valve with Vacuum Amplifier (California Only) 

The purpose of the E.G.R. Vacuum Amplifier is to control the amount 
of E.G.R., dependent on the driving condition, to meet the NOx emission 
standards with minimal sacrifice in vehicle drivability. 

The principal of operation is based on utilization of the Venturi 
vacuum at the air cleaner inlet as a measure of the total air flow. 

This weak Venturi signal of vacuum controls the vacuum amplifier to 
regulate the E.G.R. valve to give the right amount of exhaust gas 
recirculated in relation to the intake air flow. 

The amplifier receives two inputs: 

A. The weak Venturi signal to be amplified. 
B. The strong manifold vacuum for its power source. 

The system has a vacuum reservoir and a check valve to maintain adequate 
vacuum regardless of variations in engine manifold vacuum. The amplifier 
thus continues to provide desired amplification at higher speeds, and 
moderate accelerations when the manifold vacuum generally drops. 

Built into the system is a relief valve to "dump" the Venturi signal 
at wide open throttle closing the E.G.R. valve when full power is 
requ1red. 

The E.G.R. valve is also closed at engine idling by a solenoid valve 
in front of the E.G.R. valve. This solenoid valve is controlled by 
a micro-switch on the throttle valve. 

The E.G.R. valve ;s closed at: 

1. Engine idling. 
2. Full throttle. 

The E.G.R. valve is open in varying degrees depending on driving con
ditions and engine load, from slight throttle opening until wide open 
throttle. 
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Section 4 

FUNCTION CONTROl OF EGR SYSTEM WITH VACUUM AMPlIFIER 

1. Turn on the ignition, disconnect the wire on the throttle plate micro 
switch (this is the wire connected to the solenoid valve), connect a 
test light between the disconnected wire and the micro switch terminal. 
Insert a 0.036" feeler guage under the throttle plate stop screw. The 
test light should stay on. 

2. Insert a 0.052" feeler guage under the stop screw. The light should then 
be off. Re-connect the wire to the micro switch. 

3. With the engine idling, remove the Venturi Hose, number 1 (this is the 
hose which is connected to the air intake, to the air cleaner), from the 
vacuum amplifier. Connect a vacuum pump or any other suction device to 
the outlet number 1 on the vacuum amplifier. The EGR Valve should not 
open ie., the idling should not change. 

4. Check that the system will hold a vacuum for approximately 20 seconds. 

5. With vacuum still applied or. outlet number 1 on the vacuum amplifier, 
disconnect the wire from the throttle plate micro switch. The EGR Valve 
should then open indicated by poor idling or the engine would stop. Con
nect the wire to the micro switch and connect the Venturi Hose on the 
vacuum amplifier. Caution: (The lower outlet on the vacuum amplifier is 
not used). 

6. Increase the engine speed and visually check that the EGR Valve opens. 

7. Release the throttle control, when the engine r.p.m. decreases, the EGR 
Valve should close immediately. 

ADJUSTMENT OF THROTTlE PlATE AND THROTTlE PLATE MICRO SWITCH 

1. Release the lock nut on the throttle plate stop screw, and back off on the 
screw until the throttle plate is completely closed. 

2. Then, turn the throttle plate stop sc rew until it touches its' stop, and 
thereafter ~ turn. Secure the lock nut. Check that the throttle plate is 
free, and not binding, in closed position. 

3. Connect a test light between the micro switch and the wire from the 
solenoid valve. Turn on the ignition. Insert 0.040" feeler guage under 
stop screw. loosen the lock nut for the micro switch adjustment screw, 
turn the screw until the switch is released. Then, turn the screw in 
until the light just turns on. Secure the lock nut. Remove the feeler 
guage. 

CAUTION: ANYTIME THE THROTTLE PLATE ADJUSTMENT SCREW IS ADJUSTED, THE MICRO 
SWITCH MUST ALSO BE RE-ÅDJUSTED. 
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E.G . R. System With Vacuum Amplifier 

Fault-Tracing Scheme Using Test Light 

• yes 

Doe s t he Micro Switch 

I~ 
Can the switch Jno Test Light to gro 

make contact .036" be adj . (see instr.) 1 ___ instead of switch 
guage under throttle • is the light on. 
stop screw? 

I yes I Adjust . Switch. yes 

i no : 
I Poor connection on 

Does the Mi cro switch I I Micro Switch or 
disconnect .052" I no At wide ooe n faulty switch. 
guage under throttle ,.--- throttle i s the 
s top s cr ew? light still on. 

yes yes 

Engine idling apply Faulty Micro Switch. I 
vacuum to Venturi 
Hose on amplifier 19 . does the E.G . R. valve Faulty SolenOld 
remain closed? 'valve. 

yes 

Does it hold vacuum I no Faulty amplifier, 
f o r 10 see.? leaking hoses, 

leaking vacuum reservoir . 
yes 

Disconnect wire on .-~ Apply vacuum to E.G.R. no Faulty E.G.R. \ 
Mi cro Switch does the Valve does it open? valve. 
valve open? 

yes 
yes 

Raise engine speed, 
Hose blocked orl 
faulty amplifier. 

does the E.G.R. valve 
open? no Venturi or Hose J 

blocked or leakin.5.i' 
yes 

II 
Release throttle, 
does the E.G.R. no Faul ty vacuum I 
valve close 

- _. 
amplifier. 

immediately . 

und n Is current 
on solenoid 
valve • 

yes 

Faulty contact 
on wire or 
Mic:r;o Switch, 
Solenoid Valve. 
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Section 5 

IGNITION INTERLOCK SYSTEM (U.S.A. Only) 

Function 

Each front seat has a combination of seat and belt contacts which are indep
endent of each other. (See wi ri ng di agram-. ) 

The signal from the driveris side as well as the passenger side is trans
mitted to a relay in the control unit. With normal use of the safety belts, 
the relay will remain in closed position and contact is made between terminal 
C and 1. The engine will then start. 

The Ignition Interlock System is activated if the seat or belt contacts are 
improperly connected. The driver will be warned by a buzzer and a warning 
light when the ignition key is turned to start position, and the engine 
will not start until the seat be lts are fastened on the front seats which 
are occupied. 

The Interlock System has a device wh i ch delays the actuation of the inter
lock system for 20 seconds if the seat is momentarily unloaded (because of 
a dip in the road or the occupant changes his position in the seat). If 
the seat has been unoccupied fo r more than 20 seconds while the sea t belt 
has been fastened, the interlock system will be activated and the seat 
belt warning light will li ght up and the buzzer will sound. 

In order to deactivate the interlock unit, the seat belt must be released 
and refastened for the occupied s~ats. If the engine is stopped, and the 
warning light and buzzer is on, the same resequence is necessary in order 
to start the engine again. 

If the sea t belt is disconnected while the engine is running, the warning 
buzzer and light will go on when the transmission is engaged in a forward gear 
indicating that the belt must be fastened . 

The Engine Will Start 

1. When the seats are not occupied . 

2. When the seat is occupied and the seat be l t 
thereafter is connected. 

If The Engine Does Not Start 

The Interlock System can be bypassed by r emoving Fuse #9. 

If the engine then starts with Fuse #9 removed, t he f au l t is with in 
the Interlock System. 

To find the fault see Fault Tracing Scheme. 
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IGNITION INTERLOCK SYSTEM 

CONTACT, 
PASSENGER 
SEAT SEAT BELT 

CONTACT, 
PASSENGER 
SEAT 

FUSE 
No.6 

FUSE 
No. 9 

IGNITlON 
LOCK 

SB GB 30 s c 

SF GF 

CONTACT, 
DRIVER'S 
SEAT 

SEAT BELT 
CONTACT, 
DRIVER'S 
SEAT 

A 31 

DOOR 
CONTACT, 
DRIVER'S 
SEAT 

CONTACT 

SU 

' ON 
TRANSMISSION 

BACK-UP LIGHT 

1 

STARTER 
MOTOR 

STARTER 
CUT-OUT 
RELAY 

L 

CONTROL 
LIGHT, 
SEAT BElT 

FUSE 
Nr.4 
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Section 6 

Before Replacing the Ignition Interlock Control 
Unit Use These Fault-Tracing Schemes. 

Fault: Starter Does Not Operate 

Turn the Key Try with left Try with right The starter 
with the seats 

yes 
seat occupied yes seat occupied yes function 

not occupied. belt fastened. belt fastened. r---- properly. 
Does it start? Does it start? Does it start? 

no no no 

Does the buzzer With ignition on Disconnect the Disconnect the 
& warning light yes transm. in gear control unit. control unit. 
work door closed doe s the Connect test Connect test 
ke\ turned start. buzzer sound? light from wire ligh t from wire 

! terminal 30 to terminal 30 to 
no yes ! 

G.F. sitting G.B. sitting -'-
Check for current Connect left on the left on the right 
on starter inhibitor belt does seat does the seat does the 
relay t e rminal 30 the buzzer light lite? light lite? 
starter switch on . stop? 

no yes no yes 

no yes yes no Left Belt Right belt 
~ contact contact 

Check the wires Left seat conto faulty. faul ty. 
on ignition faulty or wire ~ 

switch. shorted to ground. no no 

Connect left Connect right 
Check fo r current seat belt seat belt 
on terminal 87. 1- Connect right does the does the 

side belt does light go off? light go off? 
no yes the buzzer stop? 

I 
Check for gro und yesl no yes yes 
on terminal 85 
or faulty relay. Right seat conto I Faul ty int~rlock I 

faulty or wire control unl.t. 
shorted to ground. 

Check for faulty IW" 

inhibitor switch I Faulty interlock I 
on auto-transm. control unit. 
or wires to the 
starter. 
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Fault: Warning Light and Buzzer do not Work. 

Right front seat ~ I s the warning I no Are fuse l no .I Replace 
occupied, engage light on? I l 6 & 9 O.K.? I 1 fuse. 
forward gear 

yesl yes ~ 
ignition on. Ooes 
the buzzer work? Faulty interlock Oisconnect controi unit. 

yes ~ controi unit. Connect test light on wire 
30 and SB right seat 

Ooes the warning I no Warning light occupied, is the light on? 
bulb or fuse #4 

yes 1 no l light work? J 

yes ~ faulty. 
Controi unit Right seat 

Left front seat or wire SB contact 
occupied, doors Oisconnect controi 

yes 
or SF faulty. faulty. 

closed, engage 
.~ 

unit, connect 
f orward gear, light on wire 30 
i gnition on. Ooes and SF left seat Left seat no -"' the buzzer work? occupied is the contact 

yeSr 
light on? faulty. 

Oisengage forw. 
ge ar key in no Faulty interlock - yes 
start position control unit. t 
does the buzzer Oisconnect controi unit. 
work? Connect test light on 

yes l Open the door, no wire 30 and SY is the 
with ign . key in light on? 

Ooes the starter !1~ lock does the 
no 1 

operate? buzzer sound? 
switch I yes ~ Faulty door 

or wires. 
Faulty interlock \ 
controi unit. 

Fault: Warning Light and Buzzer Stays on Continuously 

Turn key to start position 
with seats not occupied. 

yes J Faulty interlock controi unit. I 

~o~o:e~s~t~h~e~s~t~a~r~t~e~r~w~O~r~k~? ______ ~ __ n_o ______ ~J See fault tracing scheme I I (Starter does not operate) . 
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Section 7 

BULB I NTEGR ITY SENSOR 

The Bulb Integrity Sensor indieates by a warning light on the dashboard, 

if any of the bulbs for Low Beam, Stop Light, or Tail Light are not 

funetioning. 

The warning light come s on when the Integrity Sensor Reed Relay is 

out of balance, and closes the points for the warning light circuit. 

The RaId Ralay cons1sts of thrae pairs of co11s, wh1ch are conneeted to 

eaeh pair of bulbs. One eoil for the left bulb, and one co11 for the 

right bulb, as long as the eurrent flows through both bulbs the relay 

remains in balanee, and the eontact points for the warn;ng light stay 

open. 

However, if one bulb goes out, the eurrent ceases to flow through the 

eoil eonneeted to this faulty bulb caus1ng the relay to go out of 

balanee elosing the p01nts for the warning light. 
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~----..r-C-n----' 
ID 
~ , , 
: , , 
: 

: B ! L ________ ~ 

I Both circuits closed 

n 
c ____ _ 

~..J--n ID 

~ , 
I 
I , 
I 

I I '--------" 

II One circuit ope n 

Bulb Integrity Sensor, function 

A Lower beams, tail lights or stop light 

B Battery 

C Reed-relay 

D Controi I igh t 



BULB INTEGRITY SENSOR CIRCUITY 
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NOTES ON BULLETINS 
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