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Section F4 

Air injection system 

The air injection system [see fig. F4-l} consists of a 
belt driven air pump that delivers air via an air 
switching valve to the exhaust ports, during engine 
warm-up. This air combines with the exharrs! from 
the conlbustion chambers. l o  pronlote oxidation of 
the gases and faster warm-up of the catalytic 
convener. 

When the coolant temperature is above 33°C 
191°F) the airswitching valve vents the output of the 
air pump into the engine air intake. 

For details of the servicing and nioitilannnct! 
requirements of Itre air injoclian systcrm rofor to l l ~ e  
Service Schedules Manual TSD 4702. 

Air injection pump 
The rotaryvane pump is mounted at the front of the 
engine; and belt driven from the refrigeration 
compressor p~fiey.~Air is drawn into the pump, 
through a centrifugal filter and exits from a 
connection on the rear of the pump. 

Air switching valve lsee fig. F4-2) 
The air switching valve comprises a vacuum operated 
valve with integral control solenoid. 

When the coolant temperature is below 33°C 
I91"F) the solenoid is energized thus applying inlet 
manifold vacuum to the diaphragm chamber. This 
causes the injected air to be re-routed to the exhaust 
manifoids. 

When the solenoid is de-energized [at a coolant 
temperature above 33% (31°F 11 the manifold vacuum 
signal is inhibited and the diaphragm chamber vented 
to atmosphere. This causes the internal spring to 
return the valve to the rest position. routing the 
injection air to the engine sir intake system. 

Pressure relief valve 
A pressure relief valve is fitted between the air 
injection pump and the air switching valve. It consists 
of a spring loaded disc that opens at a set pressure. 
This prevents excessive pressure build-up, that cou Id 
damage the pump vanes under extreme conditions. 

Check valves 
A check valve is fitted into the air injection pipe to 
each exhaust manifold. 

Each valve assembly consists of a spring and 
one-way disc. The assembly prevents the flow of 
exhaust gases back to the air switching valve if either 
the exhaust back pressure exceeds the pump delivery 
pressure, or the pump beH fails. 

Air pump drive belt 
Before commencing to adjust the drive belt inspect i t  
for signs of wear or cracking. If the belt is found 
unsatisfactory it should be renewed. 

Fig. F4-1 
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Air injection system 
Air pump 
Vent hose to air cleaner 
'A' bank check valve 
Relief valve 
'A' bank exhaust manifold connection 
'B' bank exhaust manifold connection 
Vacuum hose 
Air switching valve 
'B' bank check valve 

Fig. F4-2 
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Air switching vslve 
lnlet 
Outlet to engine air intake 
Outiets to exhaust ports 
lnlet manifold vacuum 
Solenoid valve 
Diaphragm chamber 
Atmospheric air bleed 
Solenoid dp-energized 
Solenoid energized 

TSD 4737 



The belt tension must be checked at a point 
midway between two pulleys (see fig. F4-3) by use of 
a belt. tension meter, 

BeA dressing must not be applied to prevent bett 
slip. 

Refrigeration compressor to air pump 
Load may be applied on either side of the belt run. 

New belt and retensioning load 
Belt tension meter 24,9 kgf to 29,4 kgf 

{55 lbf to 65 Ibf) 

l .  The tension of the belt is adjusted by altering the 
position of the air pump. 
2. Slacken the pivot setscrews located at the front 
of the air pump. Also slacken the lensioner nut on the 
threaded adjustment arm. 
3. Adjust the tensioner nut until the belt tension is 
correct. 
4. Tighten both pivot setscrews. 
5. Check that the belt tension is still correct when 
the air pump is fully secured. 

Air pump - To remove and fit 
1. Slacken the worm drive ctip securing the hose to 
the pump outlet. 
2. Release the belt tension (see Air pump drive belt). 
3. Unscrew and remove the pivot setscrews (see fig. 
f4-31. 
4. Fit the air pump by reversing the removal 
procedure, ensuring that the belt tension is correctlv 
set. 

Checking the air injection system for leaks and 
correct operation 
To check that the system is functioning correctly, . . . 

refer ro the flow chart (see fig. F4-4). 
I f  an air leak is suspected, proceed as follows. 

1. Disconnect the vent hose to the air cleaner (see 
item A on the flow chart). 

2. Star! and run the engine. 
3. Listen carefully for any evidence of an air leak 

Fig. F4-3 Air pump drive belt adjustment and 
tension check point 

from thesystem. When the coolant temperature 
increasesto approximately 33% (9t°F) the air wilt be 
switched from the exhaust manifolds towards the air 
cleaner. This change can be detected by the noise the 
air wiU make as it leaves theopen connection of the 
air switching valve. 
4. If an air leak is suspected coat the suspect 
component with a soap solution; soap bubbles will 
confirm an air leak. 
5. Fit the disconnected hose ro the air cleaner. 
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Air injection system - fault diagnosis chart 
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1. Disconnect the air injection vent hose at the I air cleaner (a item AI I 
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on all eight cylinders 

NO 

NO 
Stop the engine otherwise damage to the 

Connect the plug to the switch 
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[see ltem B) switching vak 

the valve in p1 

- 
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-1 YES l Y 
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of thm folbwing? 

between the tl 
E and 21 and l 

l 1. 'A' bank check valve or 
2. The disconnected hose (it is still 

connected to 'B' bank check valve) Replace the appropriate check valve l 

I System functions satisfactorily I 

access to the 
Release the pl 
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H and 6). Det 
end rocket (sc 
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Is it eontinut 
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mostat loam plug and socket Check the voltage on the white cable at the Refer to TSD 4701 
~rn E and 2) plug and socket 12 way feed white cable 10 fuse 
ge on the slatdblue cable Is it 12 volts? 
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-1 nuirv of the sfatdblue cable 
ermostat Imrn plug (see item 
je link loom plug 
i s 1  I 

Key 
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2 Temperature switch plug 

and socket (l 2 way) 
3 Temperature switch plug 
4 Temperature switch 
5 Air switching valve link 

loom plug and socket 
(2 way1 

6 Air switching valve plug 
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B Engine eanh point 

Splice 

Leave the plug to the temperature switch 

ea the 12 way plug and socket 
and 31. Bridge the cables in the plug. A I  the 12 way plug and socket check for 
Again, check the vortage on the slate/blue continuity of the slare/blue cable and the 
cable at the 12 way plug and socket white cable through the temperature switch 
Is it 12 volts? 
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~stic clio and withdraw the I Replace the temperature switch 1 , 

rhich direction the plug is L I 

Ive. Bridge the plug [see item 
ch the link l w m  2 way plug I 
F item D and 5). 
loom for ccntinuity 
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Renew the air switching valve 1 

Important 7 
Before csrrying out a test ensure that the 
following condition apply 
1 The battery is  fully charged 
2 The engine is cold 
3 Use a multimeter to carry out the tests 
4 The ignition is switched off when either 

disconnecting or connectins electrical 
connections 

5 Always remake any connection 
immediately a test is complete 

6 Ensure that the fuse B3 on fuseboard 1 
is intact 

t on the link loom cables 



Section F5 

Three-way catalyst system 

The exhaust system is basically of dual pipe 
construction that utilizes a singte catalytic converter 
in place of e conventional front silencer. 

The duaf exhaust pipes from the engine combine 
into a single pipe just prior to the catalytic converter. 
From the converter. the system reverts to atwin pipe 
system with both pipes entering a camrnbn rear 
silencer. A single tailpipethen conveys the  exhaust to 
atmosphere. 

Catalytic converter protection 
To protect the catalytic convefler from possible 
damage the following precautions should be taken. 

Unleaded gasolene 
Use unleaded gasolene only 87AKI 191 RON)* Min. 
The use of leaded gasolene will result in a substantial 
reduction in the performance of the catalyst. 

Under no circumstances add fuel system cleaning 
agents to the fuel tank for induction into the engine, 
as these materials may have a detrimental effect on 
the catatytic converter. 

*AKI = Anti-knock index 
RDN- Research octane number 

Engine malfunction 
If the engine misfires or suffers from a lack of power 
that could be attributed to a malfunction in either the 
ignition system or fuel system. operation of the 
vehicle should be discontinued. Driving the vehicie 
with a malfunction could cause overheating and 
consequmt damage to the catalytic converter. 

Fuel 
Do not allow the vehicle to run out of fuel. A warning 
lamp situated on the facia illuminates to warn the 
driver of a low fuel level in the fuel tank. If the vehicle 
runs out of fuel at high speed, possible damage to the 
catalytic converter could result. 

Starting the engine 
The vehicle must not be pushed or towed to start the 
engine. Failure to obsenre this warning could cause 
overheating and consequent damage to the catalytic 
converter. 

Exhaust emission control system 
It is important that the vehicle is maintained in its 
correct operating condition. Failure to do so will result 
not only in loss of fuel economy and emission control 
but could also cause damage to the catalytic converter 
due to overheating. 

Catalytic converter - Ta remove and fit (see fig. F5-2) 
1. Remove the screws retaining the grass-fire shieldls) 

13/86 

Fig, F5-1 Catalytic converter 
1 Stainless steel mesh retaining rings 
2 Stainless steef mesh 
3 Monotithic catalyst { l  d 3 blocks} 

Fig. F5-2 Catslytic converter in position 
1 Oxygen sensor 
2 Exhaust joint clamps 

located below the catalytic converter. 
Note Take care when removing the shieldls) as any 

sharp edges could cause injuryto the 
operator's hands. 

2. Ensure that the weight of the catalytic converter 
is temporarily supported. 
3. Support the weight of the downtake pipes. 
4. Unscrew and remove the oxygen sensor. 
5. Unscrew the nuts from the exhaust clamps 
fomrard and rearward of the catalytic convener. 

Collect the washers and bolts, then free the 
clamps. 
6. Discard the temporary support and withdraw the 
catalytic converler. 
7. Collect the sealing rings from the joints as the 
convener is removed. 
8. Fit the catalytic convener by reversing the 
removal procedure, noting the foIlowing points. 
9. The sealing rings and pipe fares must be 
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thoroughly clean and free from scale. They may be 
lightly dressed with fine emery cloth if required. 
10. Apply Never-seez anti-seize compound to the 
clamp bolt threads before assembly. 
11. The sealing rings, pipe flares, and grooves in the 
spherical joint clamp brackets should be lightly 
smeared with either graphite lubricant or Never-seer 
compound. This will assist alignment of the parts 
upon assembly. 
12. The pans should be loosely assembled and then 
manoeuvred to give the best alignment, before the 
joints are tightened. 
13. Smear the threads ot the oxygen sensor with 
Never-see2 assembly compound. It is important that 
the Never-seez is applied only to the threads of the 
unit. Care must be taken to ensure that the compound 
does not contact the slotted shield below the threaded 
portion. 

Torque tighten the oxygen sensor to the figures 
given in Chapter L. 

L.. Do not allow the assembly compound to enter 
the exhaust system, particularly up stream (in front) 
of the catalytic convefier, otherwise damage to the 
converter assembly will result. 

Oxygen sensor warning lamp 
On cars conforming to Australian and North American 
specifications an oxygen sensor warning lamp is 
situated on the facia. 

When permanently illuminated. the lamp informs 
the driver that a malfunction has occurred in the 
'dosed loop' mixture control system. The cause of the 
malfunmion must than be investigated by referring to 
the appropriate fault diagnosis chart contained in 
Chapter B. 

The warning lamp may itlurninate when 
the engine is being cranked but should extinguish 
soon after the engine starts. The lamp will however, 
remain illuminated until the oxygen sensor reaches its 
normal operating temperature. 

i,..' 

Oxygen sensor 
For details relating To the oxygen sensor refer to 
Chapter B. 

Exhaust system overheat warning lamp 
On cars conforming to a Japanese specification an 
exhaust overheat warning system is fitted. The 
warning panel for this system is situated on the facia. 
Illumination of the panel indicates that an overheating 
condition caused through an engine malfunction has 
been reached in the exhaust system. 

If an exhaust overheat condition is indicated, stop 
the vehicle as soon as possible and switch off the 
ignition. After three minutes the engine may be 
started again and providing the overheat warning 
lamp remains extinguished, the vehicle can be 
accelerated gently up to a speed of 30 kmlh 
(1 8 milelh). This speed must not be exceeded until the 
cause of the overheat warning has been corrected by 
referring to the appropriate fault diagnosis flow chad 
t see fig. F5-3). 

To check that the warning panel bulb is operating 
satisfactorily, ensure that the panel illuminates during 
engine cranking (i.e. starter motor engaged). 

E~faus t  system 
For informalion relating to the remainder of the 
exhaust system refer to TSD 4700 Chapter Q, Exhaust 
system. 
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ensure that the vehicle did not mn OUt d fuel 

If the overtieat warning lamp illuminstes 
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exhaust (fuel system, air imeke, etc) or in 
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b. The werheat warning circuit (faulty 
cDnvet7er thermwuple, elantonic control 
u n i  wiring connections, etc) causing the 
lamp to illuminate ahhough Ihe system is 
operating satisfactorily. 

These faub can be determined as 
circuit taults. 
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commsncement of the test? 

Check the 
(item F and 1 
Is h ssrvieel \ Sran rhe englne. 

Doer thr warning lamp illuminate during NO 

If rht  ovtrhea: watnlng lamp illurninales 
{except during cranking and/or warning 
lamps tesr] for any reason other than running 
our d fuel, e~rher a system fault or t circuit Allow thm c61 to go cold 
fault has occurred. Smn the engine and immediately nore the 

warning lamp. Door k sxtingubh? 

The following is a list oi components and 
syslems that may  contribute lo a malfunction 
in the exbus1 resulting in wethearing of the 
catalylic convener. 

Any condition resulting in an engine misfire 
or uneven running should always be 
inwstigrled first 
1. Ignition syslem- Chapter E 
2. Fauhy purge f l ~ w  syslem - Chspter G 
3. Fautty fuel injeerion syslem - Chapter B 
4. Feub EGR 6ynem- Chapler F 
5. Blocked fuel system- Chapter C 
6. Air injmion sysltm operating 

cnnl~nu%$ly - Chrdw~ F 
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~t buerhmat warning 
rrrying ov! a test enwn that the If m werhem wndirion is indicated, stop the 
conditions apply vehicle as quickly as possible in a safe and 

anew is fully charged orderly manner. 
ngine is cold Switch off the ignition 
muhimeter to carry OUI the Afrer three minutes the engine may be 
lea1 circuir tests started again and providing the overheat 
ngint ic switched off when efther warning lamp remains eninguished, the 
meeting or connecting electricat vehicle may be rcceleraed gently up to a 
crions speed of 30 km/h (1 8 miledh]. 
a remake my connection This speed must not be exceeded until 
liately 8 test is complete the cause of the overheat warning has been 
S exercise extreme care when corrected. 
Ig Our investigations around the 
s i  and catrlflic convener, as 
eompbnents may be vefy hot. 

- 

lning lamp bulb 
I 

Discerd the original ECU I 
during enginm cranking? 

Leave the enarne eompanment 2 way plug ' 
3 

Check the warning tamp test circuit end socker d&connened. 
r 10 ;he owner I Refer to TSD 4701 Release the tubbet strap retaining thc ca:alyst 

overheat ECU in postion (see item D). 
Disconnect the 2 way plug and swket 

situared approximately 279.4 mm [l l m) 

warning circuit fault imm the ECU. 
Check the continuiry ol fhe brown csble and 

Connecl the multimeter between either of the blue cable krween items 9 and 10 
thermocouple cable and eaRh. Ara they continuous? 
Have the cables been shamd to sarth? 

CC for continuify between the 
) r ~ w n  cables to the 

Rectify cables I 
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I socket (see hems C. D. Check the ignition feed white cable from the 
No 1 fuse for 12 volts supply (see wirinp diapnm) 1 

e from the ECU 4 j R 

{see items C, D, and 12) )SB 
Check the whitdpurple cable for continuity 
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Kw 
1 Diode board 1 
2 Warning bmp 
3 Other than Eu 

and socket 
4 Engine runnin 

plug and sock 
5 Speedometar 
6 , Fuse 
7 Aigttr-hand 'A' 

point 
B Tharmouplr 
9 Engine cornpe 

and socket 
10 Cat8lya overh 

2 way plug ar 
11 Electrical con1 
12 Catalyst overh 

4 way plug ar 

Remake the electrical connections ensuting 
that the cable colours match {i.e. brown to Remake the conne 

Check the warning 
Refer to TSD 4 7 

Rectify the cable($) Check the blscMpurple cable 4 way wnneclor (S 
Is it shortad to earth7 Is thm colour mat( 

- - 
Check the voltage t I Rectify the fw l  an blasldpu~ple c a m  I I ECU 4 ww plug an 

I Check the whitdp~ 
way plug and sock1 
to the wamina lam1 

Disconned the EC 
(see items C. D, ar; 

Check the black 
{see item G and 71 
Is i t  continuous 1 L 




