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GENERAL DESCRIPTION

There are three types of emission control system to be
controlled. These ars;

1. Closed type crankcase emission control system
2. Exhaust emission control system

Air injection system (A.[.S.)
Engine modifications

3. Evaporative emission control sysiem

Periodic inspection and required servicing of these
systems should be carried out at the recommended
intervals to assure better performance extended engine
service life and elimination of air pollution improved to
the maximum extent.

CRANKCASE EMISSION CONTROL SYSTEM

CONTENTS
DESCRIPTION . ... .. i EC-2 PERIODIC SERVICE . ...... ... ... ... ..... £C3
DESCRIPTION variable orifice valve is used to feed crankcase blow-by gas

There are two types of crankcase emission control
system. One is a sealed system, and the other is a closed
system (with walve controlled by an intake manifold
vacuum and sealed system).

The closed system is employed by the L24 engine
instatled on the S30 series vehicles, instead of the sealed
system being used on SP/SR sport cars.

This system returns blow-by gas to both the intake
manifold and carburetor air cleaner,

In addition to the above mentioned sealed system, a

EC-2

to the intake manifold. During partial-throttle operation
of the engine, the intake manifold sucks the blow-by gas
through the vaive. Normally, the capacity of the valve is
sufficient to handle any blow-by and a small amount of
ventilating air. Ventilating air is drawn from the clean side
of the carburetor air cleaner, through the tube con-
nection, into the crankcase.

Under full-throttle condition, the manifold vacuum is
insufficient to draw the blow-by flow through the valve,
and the flow goes through the sealed system in the reverse
disection. In vehicles with an excessively high blow-by,
some of the flow will go through the tube connection to
the carburetor air cleaner at all conditions,
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7] > Fresh air
c Ml = Blow-by gas

Fig. EC.2 Closed type positive crankcase ventilation system

PERIODIC SERVICE

Once a year or at every 18,000 km (12,000 miles), the compressed air.
crankcase Emission Control System should be serviced as If a hose is not free from obstructions, replace with a
follows. new one.
1. Check hoses and hose connectors for leaks. 3. Check the crankcase ventilation control valve for the

correct function. If the valve is found defective replace it

2. Disconnect sll hoses and blow them out with with a new assemnbly.

EXHAUST EMISSION CONTROL SYSTEM

CONTENTS
AIR INJECTION SYSTEM ... .............. EC- 4 REMOVAL, DISASSEMBLY AND
AlrpUMD L L e EC- 4 INSPECTION: 26 sva s vdvinsoend  dimmmd sir
Air injection into each exhaust port .. .. ... .. EC- 5 AN DR o oo o5y o a W easse T A S G 3
Anti-backfirevalve .. .................... EC- 6 Orivepulley. . ... onecssssnsgsnns i snn s
Checkvalve . ............cciiiiinnnn.. EC- 7 Anti-backtirevalve . ... .. ................
Airpumprelieatvalve . .................. . EC- 7 Check valve ...t i i
ENGINE MODIFICATIONS ................ EC- 7 Air gallery pipe and injection nozzles ... ... ..

EC-3
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AIR INJECTION SYSTEM
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Fig. EC-3 Air injection system

The air injection pump receives clean air through a
hose, connected to a fitting attached beneath the carbu-
retor air cleaner,

This rotary vane type pump has been designed to draw
air in and compress it to produce maximum air flow with
quiel operation. A fresh air line from the air injection
pump is routed to a check valve, which prevents exhaust
gas from entering the air pump in the event exhaust
manifold pressure is greater than air injection pressure, or
in the case of an inoperative pump. The compressed fresh
air is injected through an injection nozzie to the exhaust
ports.

An anti-backfire valve has been used to eliminate
“popping” in the exhaust system when the throttle-is
closed a high speed “coasting.”” Controis which have been
incorporated to assure reliable system operation include
an anti-backfire valve and a check valve.

EC-4

Air pump

The air pump is of a three vane type. [t is a positive
displacement vane-type which requires no lubricating
service (maintenance free).

The die~cast aluminum air pump assembly attached to
the front of the engine is driven by an air pump drive belt.
A rotor shaft, drive hub, relief valve and inlet and outlet
tubes are visible on the pump exterior. A rotor, vanes,
carbon shoes, and shoe springs make up the rotating ueit
of the pump. The rotor located in the center of the pump
is belt-driven. The vanes rotate freely around the off-
center pivot pin, and follow the circular-shaped pump
bore. [n the three-vane type, the vanes form three
chambers in the housing. Each vane completes a pumping
cycle in every revolution of the rotor. Air is drawn into
the inlet cavity thorugh & tube connected to the air
cleaner.” Air is sealed between the vanesand moved into a
smaller cavity (the compression area).
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After compression, the vanss pass the outlet cavity.
The vanes subsequently pass the stripper, a section of the
housing that separates the outlet and inlet cavities.
Continuing the cycle, the vanes again enter the inlet cavity
to repeat its pumping cycle. The relief valve, located in
the outict cavity, consists of a preloaded spring, seat, and
pressure-seiting plug. Its function is to relieve the outlet
air flow when the pressurc exceeds a pre-set value.
Metering grooves, machined into the housing wall, located
in both the inlet and outlet cavities; provide a quiet
transition from intake to compression to exhaust.

Curbon shoes support the vanes from slots in the rotor.
The shoes are designed to permnt sliding of the vanes and
to scal the rotor interior froni the air cavities. Leaf springs

which are behind the follower-side of the shoes compen-
sate for shoe wear and vane operating sound. The rotor is
further scaled by flexible carbon seals which are attached
to each end. The plates also seal off the housing and end
cover to confine the air to the pump cavities.

The rotating unit is a steel ring bolted to the rotor end.
This ring prevents the rotor from spreading at high speed,
and also positions and holds the rear bearing and the
carbon seal.

The fornt and rear bearings which support the rotor are
of two types. The front bearing uses ball bearings and the
rear bearing uses needle bearings. The vane uses needle
bearings. All bearings have been greased.

AlR PUMP

1 | Housing 5 { End cover
2 | Vane 6 | Needle bearing
3 | Relief valve 7 | Vane shaft
4 | Stripper 8 | Raotor ning

9 ! Needle bearing

10 | Side seal
11 | Ball bearing
12 | Pulley hub

Fig, EC-4 Sectional view of air pump (Three-vane type)

Air injection into each exhaust port

Fresh air from the air pump is injected into the
individual exhaust ports of the cylinder head located near
the exhaust valve.

Pressurized air is transmitted thkrough hoses and air

EC-5

distribution manifold.
A schematic of the exhaust port is shown in Figure
EC-5.
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EXHAUST MANIFOLD

AIR INJECTION NOZZLE

Fig. EC-5 Air injection into exhaust port

In addition to the air injection system, certain controls
have been incorporated to assure reliable system operation
as follows.

Anti-backfire valve

This valve is controlled by intake manifold vacuum and
is used to prevent exhaust system backfire at the initial
duration of deceleration. At that time, the mixture in the
intake manifold is too rich to bum and ignites when
combined with injected air in the exhaust manifold.

The anti-backfire valve is used to provide a supply of
air into the intake manifold thereby making the air
mixture leaner to prevent backfire.

A schematic of the anti-backfire valve is showm in
Figure EC6.

The anti-backfire valve inlet is connected to the air
pump discharge line and outlet to the intake manifold.

By burning this rapidly evaporated fuel within the
cylinder, some contribution to emission reduction can
also be expected.

EC-6

If the valve does not work properly, the fuel mixture
will go through the combustion chambers without being
ignited, meet fresh air and, at high temperature, backfiring
will result.

Pressure
air from pump
. |
o oA Air discharge to
| {75, intake manifold
To intake A = =
manifold vacuum Y/ N O
Q - } 7 =z

Fig. EC-6 Anti-backfire valve
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Check valve

A check valve is located in the air pump discharge lines,
The valve prevents the backflow of exhaust gas. Backflow
of exhaust gas occurs in the following cases.

1. When the air pump drive belt fails.

2. When the spring of relief valve [ails,

Air pump relief valve

The air pump relief valve is mounted in the discharge
cavity of the air pump and accomplishes the following
functions without affecting effectiveness of the exhaust
emission control system.

l. Minimizes exkaust gas temperature rise.

2. Minimizes horsepower losses resulting from air injec-
tion into the exhaust system.

3. Protects the pump from excessive back pressure.

ENGINE MODIFICATIONS

This engine modifications system consists of a vacuum
control valve which detects negative pressure of the intake
manifold and operates the control valve, and a servo
diaphragm which controls carburctor throttle valve in
response to the vacuum control valve operation. This
engine modification system has been designed so that HC
emission is reduced when engine brake is applied.

o A ||,'
SRl

Vacuum adjusting screw
Vacuum control valve

DN -
S

Altitude corrector 5 | Carburetor throttic plate
Servo diaphragm

6 | Opener adjusting screw

Fig. EC-8 Engine modification system
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REMOVAL, DISASSEMBLY AND
INSPECTION

Primarily, do not remove the exhaust cmission control
system.

When the removal is unavoidable, however, thoroughly
inspect before removing.
Air pump

Removal

1. Disconnect the hoses from the air pump housing
Cover.

2. Remove the bolt securing the air pump to the belt
adjusting bar {or adjusting bracket).

3. Remove the bolt securing the air pump to the
mounting bracket and remove the air pump drive belt.

4. Dismount the air pump assembly from the vehicle.

Periodical service

No periodic maintenance is required since the bearings
in the pump are lubrication free types. Every 5,000 km
(3,000 miles), however, the belt tension should be
inspected and adjusted.

Disassembly

1. Remove four pulley drive bolts and remove the
pulley from the hub.

2. Secure the air drive hub in a visc, as shown in Figure
EC-9 and remove four housing end cover bolts.

Note: Never clamp on the aluminum housing.

3. Remove the housing end cover by carefully tapping
the surrounding of the large dowel pin with a plastic
mallet and lifting up straight.

4. Put match marks on the rotor ring and side of rotor
to ensure correct reassembly, and remove six screws
(four screws for a two-vane type) that retain the rotor
ring to the rotor, using 2z hexagonal wrench (special
tool ST19810000).

Note: Generally, match marks have been indicated on

both rotor ring and rotor by the manufacturer,

Fig. EC-9 Removing and cover

Fig. EC-10 Removing rotor ring

5. Remove the rotor ring and side carbon seal (for the
three-vane type) from the rotor.

6. In the three-vane type, if it is necessary to replace
the rear bearing, it may be pressed out of rotor ring cn
a press using a support for disassembling rotor ring and
attachment for pushing out needle bearing.

Special tool
Support for disassembling rotor ring
STECP ST 19820000

Attachment for pushing out needle bearing
STECP ST 19830000

Note: Support rotor ring carefully to avoid distortion,
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Fig. EC-11 Removing rear rotor bearing

7. Remove vanes from the rotor.

8. Remove three sets of carbon shoes and thice shoe
springs (two scts of carbon shoes and two shoe springs
for the two-vane type) using a pair of tweezers or
needle nose pliers.

9. In the three-vane type air pump, if it is necessary to
replace the relief valve, use bridge for pulling out relief
valve (special tool ST19850000) and standard puller.

Fig. EC-13 Removing relief valve

10. No further disassembly should be attempted.

Cleaning-inspection-lubrication

Cleaning

Clean the rear bearing and vane hub bearings solvent,
Remove carbon dust from pump housing and rotor
assembly with compressed air.

Note: Do not use cleaning solvent on pump housing and
rator assembly.
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Fig. EC-14 Components of three-vane type air pump

Inspection
Inspect all parts for chipping, scoring, wear and

roughness.
All damaged parts must be replaced to ensure quiet and

efficient operation.
If especially side carbon seal is scored, replace with a

new one (for the three-vane type).
Carbon dust may be present in the housing and is

usually an indication of normal wear.

Lubrication
The rear bearing and vane hub bearings must be

lubricated with a high melting point grease such as
ESSO ANDOK 260 or equivalent. Grease each bearing

to insure adequate lubrication.

Note: Bearings for service are already packed with high
metting point grease.

Assembly of air pump
1. Place the air pump housing in a vise, clamping the
pump drive hub between jaws.

2. Assemble vanes correctly on dummy shaft 9.5 mm
(0.3740 in) diameter. (special tool ST 19860000)

Fig. EC-15 Vane assembly

3. Place vanes into rotor. In the three-vane type make
sure that one vane is against housing stripper, and do
not remove the dummy shaft at this time.
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Note: a, Pack the vane hub bearing with high melting
point grease such as ESSO ANDOK 260,

b. The vanes may revuire five to ten miles wear-in
running tima. In the event a slight squeaking still
persists the vehicle should be run through two or
three full throttie shift points. in most cases five to
ten miles will be sufficient for wear-in.

4. Insert one carbon shoe on each side of every vane.

Note: Each carbon shoe must be positioned so that
chamfered end of shoe faces to vane.

S. Insert the shoe spring into each deeper shoe slot.

Note: When springs are properly positioned, they will be
flush or balow rotor surface. The curved portion of
spring will be against the shoe and ends will be
against wall of shoe slot.

6. In the three-vane type, if rear bearing was removed,
a new bearing may be pressed into rotor ring using
attachment for pressing in needle bearing (special tool
ST19840000). The bearing should be about 0.8 mm
(0.0315 in) below rotor ring surface.

Note: Press only on lettered end bearing surface and
support rotor ring to prevent its distortion,

7. Position new carbon sea) on rotor ring so that holes
line up.

8. Position the rotor ring so that scribe marks on rotor
ring and side of rotor line up.

9. Apply thread locking material to rotor ring re-
taining screws and tighten them to 30 to S0 kg-cm (2.2
10 3.6 ft-1b).

10. Remove the dummy shaft from vanes and start
housing end cover assembly into position (for the
three-vane type), indexing vane shaft into vane
bearings. Do not force cover on since it will distort
vane bearings and/or vane bearing alignment.

11. Install the end cover on the housing and starting
with bolt adjacent to large dowel, tighten four end
cover bolts to 100 to 130 kg-cm (7.2 to 9.4 ft-1b).
Remove the air pump from the vise.

EC-11

12. Insert the relief valve into housing mounting hole.
With protective plate over valve, tap gently with plastic
mallet until the valve shoulders on the housing.

Note: Care must be observed to prevent distortion of air
pump housing.

13. Install the silencer on relief vaive by hand (for the
three-vane type).

Reinstalling the air pump

Reinstall the air pump is reverse sequence of removal,
noting the following points.

Adjust the belt tension so that it has about 12.7 mm
(0.5 in) of slack under thumb pressure.

Drive pulley

1. Loosen the air supply pump adjusting bar nut and
bolt to relieve the belt tension.

2. Remove the drive pulley attaching bolts.

Anti-backfire valve

When removing the anti-backfire valve, disconnect the
hoses. No further disassembly should be done. After
installation, check the valve operation and inspect all
hoses and hose connections for leaks.

Check valve
I. Disconnect the air supply hose.

~

-

Remove the check valve from the air gallery pipe
holding the flange of air gallery pipe with a wrench.

Note: a. Becareful not to damage the air gallery pipe.

b. No further disassembly should be done,

3. Reinstall the check valve in reverse sequence of
removal.

Note: Tightening torque 9.0 to 10.5 kg-m (65 to 76 ft-b}

4.  After installation, check the valve, hoses and hose
connections for air leakage.
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Air gallery pipe and injection nozzles

It is very difficult to remove the air gallery from the
exhaust manifold without bending the p-ipc. which could
resutt in fractures or leakage. Therefore, the removal of
the air gallery pipc and injection nozzles should be done
only when they are damaged.

1. Lubricate around the connecting portion of the air
injection nozzle and air gallery with engine oil.

2. Hold the air injection nozzle hexagon head with a
wrench and unfasten the flare screw connecting the air
gallery to injection nozzle. Remove the air gallery.

Note: a. Apply engina oil to the screws several times
during the above work,

b. Be careful not to damage other parts,

3. Unfasten the air injection nozzle from the cylinder
head applying the engine oil to the screwed portion
several times.

4. Check the air gallery and no2zle for fractures or
leakage. Clean the air injection nozzle with a wire brush.

5. At the time of installation, assemble the nozzle seat
on the injection nozzle and tighten the air injection nozzle
to a torque of 5.7 to 7.6 kg-m (41 to 55.0 fi-Ib).

6. Hold the air injection nozzle hexagon head with a
wrench and tighten the flange screw of the air gallery toa
torque of 5.0 10 6.0 kg-m (36 to 43 ft-lb}.

7. Check the cylinder head, air injection nozzle and air
gallery for leaks with the engine running.

EVAPORATIVE EMISSION CONTROL SYSTEM

CONTENTS

DESCRIPTION .. .. ... i EC-12

DESCRIPTION

This system is composed of the following four basic

elements,

1. Fue! tank with positive sealing filler cap

2. Vapor-liquid separator

3. Vapor vent line

4. Flow guide valve

FLOW GUIDE VALVE .................... EC-13

When the engine is at rest, the vapor vent line, vapor
tiquid separator and fuel tank are filled with evaporation
gas produced in the closed type fuel tank. A flow guide
valve opens when the gas pressure exceeds 10 mmHg (0.4
in Hg). The gas passed through the flow guide valve (2) is
straged into the crankcase. Once the engine starls opera-
tion, evaporation gas in crankcase, manifold and carbure-
tor air cleaner are sucked into the manifold for
combustion. When the pressure of the closed type fuel
tank, vapor liquid separator and vapor vent line becomes
negative by decreasing the fuel, the flow guide valve (1)
opens to send fresh air from the carubretor air cleaner to
the fuel tank.
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VAPOR LIQUID SEPARATOR

; FUEL %,
VAPOR *

VAPOR VENT LINE
-

EVAPORATION -
CONTROL TUBE

-

ENGINE

POSITIVE SEALING
FILLER CAP
TO ROCKER COVER
TO FLOW GUIDE
(1) FROM
CARBURETOR

G == —
K AIR CLEANER

() ':l FROM

s FUEL TANK

{2}
TO

e CRANK CASE CARBURETOR ;
AIR CLEANER s
FLOAT CHAMBER

Fig. EC-16 Evaporative emission control system

FLOW GUIDE VALVE

This valve operates to prevent reverse flow of blow-by
gas from the crankcase. This valve is mounted inside the
engine compartment A, F and C marks are engraved in the
body of the valve to indicate the connection of the vapor

B o
wansuasron

- AIR CLEANER

vent line.

FROM
FUEL TANK

TO CRANKCASE

Fig. EC-17 Flow guide valve

EC-13
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MAINTENANCE AND TESTING

CONTENTS

GENERAL MAINTENANCE ................ EC-14 Testing of anti-backfirevalve . ., ... ... . ... EC-16
Carbusstors Bl TY . DAt o fis e antrs b wia EC-14 Testingofairpump . .. .. ................. EC18
DiBtEEDURGE o205 Bosdos 4671625 hdrmaamnm s o EC-14 ENGINE MODIFICATIONS . ............... €C-17
SPAMPIIAIE i B A5 v el o i w8 Sie = 5 40 EC-14 Routine inspection ...................... EC-17
Hightensioncable ....................... EC-15 Inspection at every 20,000 km (12,000 miles)  €C-17
B wgqeio o .o it0)  vinpeep v mn sy - EC-15 EVAPORATIVE EMISSION CONTROL
Aircleanerelement ... ................... EC-15 A3 R N e EC-19

CRANKCASE EMISSION CONTROL Checking of fuel tank, vapor-liquid

3 £ 3 EC-15 separator and vapor ventline . . ... .. EC-19

AIR INJECTION SYSTEM .. ............... £C-15 Checking of flow guidevalve . .. ...,........ EC-20
Testingof checkvalve .. .................. EC-16

GENERAL MAINTENANCE

To make sure that exhaust emissions are maintained at
a low level, it is recommended that inspection be
conducted every 12 months or every 20,000 km (12,000
miles), whichever occurs first. Best cngine operation and
minimum exhaust emissions will be obtained through
periodical inspections and from recommended servicing at
these intervals.

Carburetor

Check the choke setting and adjust to the specifi-
cations as required.

Proper carburetor idie mixture adjustment is impera-
tive for best exhaust emission control,

Refer to the article given in “Setting ignition timing
and adjusting idle speed and mixture™.

Distributor

Check the distributor breaker points for abnormal
pitting and wear, Replace if necessary. Make sure they are
in correct alignment for full contact and that pont dwell
and gap are correct. Clean and apply distributor grease to
the cam and wick. Breaker points should be replaced at
intervals not to exceed 20,000 km (12,000 miles)

EC-14

Fig, EC-18 Checking of distributor breaker point gap

Spark plug

Remove and clean plugs in a sand blast cleaner. Inspect
each spark plug. Make sure that they are of the specified
heat range. Inspect insulator for cranks and chips. Check
both c¢enter and ground electrodes, If they are excessively
worm, replace with new spark plugs. File center electrode
flat. Set the gap 10 0.80 to 0.90 mm 0.0315 to 0.0355 in)
by the use of a proper adjusting tool. Spark plug should
be replaced every 20,000 km (12,000 miles).
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Fig. EC-19 Checking of spark plug point gap
High tension cable

Use an ohmmeter to check resistance on secondary
cables. Disconnect cable from spark plug and install the
proper adaptor between cable and spark plug. Remove the
distributor cap from the distributor with secondary cables
attached. Do not remove the cables from the cap.

Connect the ohmmeter between the spark plug adaptor
and the corresponding electrode inside the cap. If the
resistance is more than 15,000 ohms, remove the cable
from cap and check cable resistance only. If the resistance
is still more than 15,000 chms, replace cable assembly.

Fig. EC-20 Checking of high tension cables

Battery

Measure specific gravity of electrolyte with an accurate
hydrometer. Specific gravity should be 1.220 or more at
the standard. Add mineral free water (distilled water) as
required to bring electrolyte upto proper level.

Clean battery posts and cable terminals. After tight-
ening clamps, coat the battery posts and clamps slightly
with grease to retard corrosion.

EC-15

Air cleaner element

Carburetor air cleaner element

The paper element has been specially treated, and
therefore, there is no need to clean it, But it should be
replaced every 40,000 km (24,000 miles).

CRANKCASE EMISSION CONTROL
SYSTEM

1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and blow them out with
compressed air.

If any hose can not be freed of abstractions, replace
with a new one.

3. Testing of the crankcase ventilation control valve,
With engine running at idle, remove the ventilator hose
from the crankcase ventilation control valve, If the valve is
working, a hissing noise will be heard as air passes through
the valve and a strong vacuum should be felt immediately
when a finger is placed over the valve inlet. If valve is
plugged, do not attempt to clean it. Replace with a new
valve. Check for deposit plugging in the hose. Clean if
necessary.

AIR INJECTION SYSTEM

The following procedures are recommended for
checking and/or verifying that the various components of
the exhaust cmission control system are operating
properly,

The engine and all components must be at normal
operating temperatures when the tests are performed.
Prior to performing any extensive diagnosis of the exhaust
control system, it must be determined that the engine as a
unit is functioning properly. {Disconnect the anti-backfire
valve vacuum sensing hose and air supply hose at the
intake manifold connections. Plug the manifold connector
to prectude leakage. Plug the anti-backfire valve vacuum
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sensing hose to close the passage the intake manifold ...
AlS.). After checking the normal engine operation,
reinstall all the A.LS. parts.

Testing of check valve

This test can be performed at the same time as the air
pump test.

1. Operate the engine until it reaches normal operating
temperature,

2. Inspect all hoses and hose connectors for obvious
leaks and correct as necessary before checking the valve
operation.

3. Visually inspect the position of the valve plate inside
the valve body. 1t should be lightly positioned against the
valve seat away from the air distributor manifold.

4. Insert a probe into the valve connection on the check
valve and depress the valve plate. It should freely return to
the original position, against the valve seat, when released.

5. Leave the hose disconnected and start the engine.
Slowly increase the engine speed to 1,500 rpm and watch
for exhaust gas leakage at the check valve. There shouid
not be any exhaust leakage. The valve may flutter or
vibrate at idle speeds, but this is normal due to exhaust
pulsations in the manifold.

6.

conditions, replace it.

§f the check valve does not meet the recommended

Testing of anti-backfire valve

1. Operate the engine untl it reaches normal operating
temperatuze.

2.
leaks, and correct, if necessary, before checking the
anti-backfire valve operation.

Jnspect all hoses and hose connections for obvious

3.
anti-backfire valve, Insert a suitable plug in the hose and

Disconnect the air hose to intake manifeld at the

fasten it securely.

4. Open and close the throttle valve rapidly, if air flow

EC-16

is felt for one to two seconds by a finger at anti-backfire
valve outlet to the intake manifold, the valve functioning
properly.

If air flow is not felt or air flow is felt continuously
more than two seconds, the valve should be replaced.

5. Connect the air hose to intake manifold and dis-
connect the air inlet hose from the air pump at the
anti-backfire valve. If engine idle speed changes ex-
cessively, the valve function is not correct and it should be
replaced.

Note: In case of idle racing anti-backfire valve cannotbe
considered abnormal even if these exists after-
burning, since it never comes out while running.

Testing of air pump

1. Operate the engine until it reaches normal operating
temperature.

2.
leaks and correct, if necessary, before checking the air
njection pump.

Inspect all hose, hose connections, air gallery for

3. Check the air injection pump belt tension and adjust
to specifications if necessary.

4. Disconnect the air supply hose at the check valve.

5. Insert the open pipe end of the air pump test gauge
adapter (special tool ST19870000) in the air supply hose,
Clamp the hose securely to the adapter to prevent it from
blowing out. Position the adapter and test gauge so that
the air blast emitted through the drilled pipe plug will be
harmlessty dissipated.

6.
at 1,500 rpm cbserve the pressure produced at the fest
gauge.

Air pressure should be 16 mmHg (0.63 in Hg) or more.

Install a tachometer on the engine. With engine speed

7.
proceed as follows:

If the air pressure does not meet the above pressures,

(1) Repeat2 and 3 above.

2

Disconnect and plug of the air supply hose to the
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anti-backfire valve, clamp the piug in place, and repeat the
pressure test.

{(3) Check the filter element.

(4) With engine speed at 1,500 rpm close the hole of
the test gauge by finger. If a leaking sound is heard or
leaking air is felt by finger at the relief valve, the relief
valve is malfunctioning. The relief valve should be
replaced or repaired.

(5) If the air injection pump does not meet the
minimum requirement of the pressure test, it should be
replaced.

N .\

Fig. EC-21 Testing of relief valve

ENGINE MODIFICATIONS

The control valve used in the Model L24 engine
sell~contains a altitude compensating device so that the
control valve operates correctly also at a high land (whete
the air is rare) and characteristics of this control valve
allow the control valve changing its operating negative
pressure in approximately proportion to the atmospheric
pressure. {Refer to Figure EC8.)

Routine inspection

The control valve operating negative pressure is
precisely adjusted when shipped from the plant, and
therefore, no complicated adjustment is required
normally.

EC-17

Normally, it will be sufficient to conduct the following
inspections.

After completing the adjustment of idling speed, with
the engine which is performing air injection;

1. Increase the engine speed once up to 2,000 rpm
without applying ioad, and release the accelerator linkage
from holding with hand quickly.

2. The servo diaphragm operates once at the full stroke
5 mm (0.1969 in), the stroke returns gradually as the
speed lowers, and when the speed returns to the idling
speed, the operation will be relcased completely.

3. It is nomal that time required in lowering speed
from 2,000 rpm to 1,000 rpm (“T™ in Figure EC-23) is
approximately three seconds.

In the event of the foilowing cases, adjustment or
replacement of parts concerned is required.

First, perform adjustment in accordance with the
instructions for periodical inspection and adjustment.

4. In the case that the servo diaphragm operates
continuously and speed does not lower, or time required
in lowering speed from 2,000 cpm to 1,000 rpm is 100
long (six seconds or longer) and speed does not return to
the idling speed timely.

Cause: Control valve operating negative pressure is too
low (low boost).

5. In the case that the servo dizphragm dces not
operate, or the servo diaphragm operates but does not
fully stroke.

Cause: Control valve operating negative pressure is too

high (high boost).

Inspection at every
2,000km (12,000 miles)

Control valve operating negative pressure changes in
response to altitude as described previously. Hence,
operating negative pressure to be adjusted shouid change
in response to the altitude (the atmospheric pressure) of
the place where the wehicle is driven. Figure EC-22
indicates relationship between operating pressuie (o be
adjusted and altitude (atmospheric pressure).



ENGINE

1 7€0
~ 7‘0
=3
T 540 A {720
S
| 520 {700 £
a =
E E
? 500 gso =
O (0]
% &
Q 7]
o 480 1660 @
b 5
o
D 460 1680 2
- 2
o Q
£ 440 620 3
2 £
<
Q 3 &
o %% & 600
N
400 I N 580
N
af O
380 f : ™
Y
| “
N
360 L= N s i N \\1
0 0 20 30 40 50 60 70

Alutude (x 10* ft)

Fig. EC-22 Operating negative pressure of control valye

How to read the Figure EC-22:

0 When the atmospheric pressure of the place where
the vehicle is driven is known, read the operating
negative pressurc by following A" arrow mark.

o When the atmospheric pressure is unknown, read
operating negative pressure by following “B™ arrow
mark from the altitude of that place.

When operaling ncgative pressure to be adjusted is
known, conduct inspection and adjustment in accordance
with the following instructions. Referring Figure EC-26.

(With the engine for which idling speed adjustment has
been completed and which is performing ajr injection)

. Connect a vacuum gauge to the connector-AB valve

(M-

2. Raise the speed once up to 2,000 rpm without
applying load, and release the accelerator linkage from
holding by hand quickly.

3. Make sure that the manifold vacuum rises, control
valve operates, the manifold vacuum is transferred to the
servo diaphragm, and that the servo diaphragm operates

EC-18

once at the full stroke 5§ mm (0.1969 in).

4. Thereafter, both speed and manifold vacuum reduce,
or when one to two seconds are elapsed, both of them
stop lowering. Figure EC-23 shows these phenomena.
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Fig. EC-23
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§. Manifold vacuurn at that time is called “Operating
negative pressure”,

Loosen the lock screw (2) and adjust the vacuum
adjusting screw (1) correctly so that the operating
negative pressure meets the value obtained from the
Figure EC-22,

When the above described phenomena cannot be
ideatified, drive the vehicle actually and perform coasting.
The phenomena will be verified more practically,

When actually driven and such phenomena still cannot
be identified, the operating negative pressure of the
control valve is unusually deviated or the control valve is
damaged, or serva diaphragm is erroneously adjusted or
damaged.

6. Upon completion of the above described adjust-
ments, confirm the operation through conducting the
routine inspection, and make sure that time required in
lowering speed from 2,000 rpm to 1,000 rpm without
applying load is less than 6 seconds.

EVAPORATIVE EMISSION
CONTROL SYSTEM

Checking of fuel tank, vapor-liguid
separater and vapor vent line

1. Check all hoses and fuel tank filler cap.

2. Disconnect the vapor vent line connecting flow guide
valve to vapor-liquid separator.

3. Connect a 3-way connector, a manometer and a cock

(or an equivalent 3-way change cock) to the end of the
vent line.

4. Supply fresh air into the vapor vent line through the
cock little by little until the pressure becomes 14.5 in Aq.

5. Shut the cock completely and leave it that way.

6. After 2.5 minutes, measure the height of the liquid in
the manometer.

7. Variation of height should remain within 1.0 in Aq.

8. When the filler cap does not close completely the
height should drop to zero in a short time.

9. When the filler cap is removed, and the height does
not drop to zero in a short time, it is the cause of the
stuffy hose.

Note: When the vent line is stuffy, the breathing in fuel
tank Is not thoroughly made, thus causing insuf-
ficient delivery of fuel to engine or vapor lock. It
must therefore be repaired or replaced.

A

MANOMETER

IWAY 14.5 in Aq.
CONNECTOR -
COCK [

VAPOR-LIQUID SEPARATOR

FLOW GUIDE VALVE

FUEL FILLER

e

Fig. EC-24 Checking of evaporative emission control system
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f flow guide valve

all hoses from the flow guide valve.

r pressure air is pressed into the flow guide
rom the ends of vent fine of fuel tank side, air
Id go through the valve and flow to crankcase side. If
oes not flow, the valve should be replaced. But when
s blown from crankcase side, it should never flow 1o
r two vent lines.

While air is pressed into the flow guide valve from
uretor air cleaner side, it flows to the fuel tank side
or crankcase side.

valve opens when the inner pressure is 10.16
mm Hg (0.4 in Hg). When operation is improper or
breakage exists, replace it. Flow
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1. Remove the air cleaner cover and oil damper cap,
raise the suction piston by finger, and make sure that the
suction piston can be raised smoothly.

2. Check oil level, and add oil (MS#20 or 10W-30) if
insufficient.

Fig. EC-27 Checking damper oil level

3. Start the engine and warm up until the water
temperature rises sufficiently.

Note: a. It is desirable to warm up engine by driving the

vehicle {by applying load to the engine). However,
when warming up engine with the vehicle stopped
{without attending), pull the throttle control knob
proper to increasa the engine idling speed. It is
undesirable to increase the engine speed with other
adjust screws, (Erroneous adjustment may occur.}
However, when adjusting the engine at a repair
shop or plant after dismounting it from the vehicle,
recommend the engine speed be increased by
screwing the opener adjusting screw (3. (The servo
diaphragm may be connected directly to the intake
manifold if required, (n other word, the operation
described in paragraph 8. befow may be done.)
In the subsequent process, however, return the
opener adjusting screw to the correct position
without fail. (The operation described in paragraph
9.).

b. When the engine idling speed is adjusted with
fast idle setting screw, the engine speed is often
unstabilized during idling. In spite of this fact,

EC-21

engine idling speed is adjusted with fast idle setting
screw in many cases at the market. In order to
avoid such an undesirable adjustment, this screw
should not be used.

FAST IOLESETTING SCREW

—
=
fev—

Fig. EC.28 Fast idle setting screw

4. Connect an engine tachometer and timing light.

S
cleaner, and properly adjust the throttle adjusting screws
10 and (1 on the front and rear carburetors so that the
front and rear carburetor intake air volumes are balanced
and the idling speed is adjusted to 750 rpm.

Apply a flow meter to the air horn 2 of the air

Fig. EC-29 Setting flow meter
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e engine be raced whenever the
screws are turned for successful

b. The flow meter is used to hinder the engine
from intaking air, and therefore, recommend the
flow meter be used for short period of time (one to
two seconds) intermittently (should not be used
continuously).

When the flow meter is applied to the air horn (2,
the engine speed lowers and adjustment may not

EF
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OTTLE
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, {
/’ = ' i
LEVER-CAR

be made correctly.

¢. When the throttle

during the above adju

cannot be reduced below 750 rpm, other adjusting
screws such as opener adjusting screw (13 and
balance screw 14 must have been tightened
excessively or the accelerator linkage must have
not been adjusted correctly. Under the normal
condition, the auxiliary throttle shaft (§) and
throttte shaft (11 should have a slight play during
engine operation under the idling speed. In other
words, the auxiliary throttle shaft (&) should be
provided with a play “Q1” which corresponds to
the clearance Ta = Th as shown in Figure EC-30.
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6. Adjust the ignition timing to S°BTDC (Before Top
Dead Center).

Fig. EC-31 Adjusting ignition timing

7. When the ignition timing is adjusted and engine speed
is changed, repeat the adjustments described in paragraph
S above.

GRS

8. Disconnect the control valve vacuum tube (9) from
the control valve connector (4), and connect the servo
diaphragm vacuum tube (5) to the control valve con-
nector (4) [Apply manifold booster to the servo
diaphragm (& )

9. Adjust the opener adjusting screw (1) so that the

.

engine speed is 1,200 rpm under the condition described
in paragraph 8. above.

10. Maintaining the condition described in paragraph 8
and 9 above as is, use # flow meter and adjust the balance
screw 14 properly so that the front and rear carburctor
intake air volumes are balanced.

11. Repeat the adjustment described in paragraph 9
above (At the same time, disconnect the servo diaphragm
vacuum tube (9) once from the connector &), reconnect
the servo diaphragm vacuum tube (9) to the connector

EC-23

(@, and make sure that the engine speed is 1,200 rpm.
Readjust, if the engine speed is not 1,200 rpm.), and
reconnect the control valve vacuum tube (8) to the
control valve connector (2) and servo diaphragm vacuum
tube to the original position.

12.  When a CO meter is available, tighten the idling
speed adjusting nuts located beneath the front and rear
carburetors equally from positions where the nuts come
into contact with the stoppers (idling lock nuts), and thus,
adjust CO level to 6 =1%.

(This adjustment should be made without feeding air
from the air pump.)

When CO meter is not available, primarily, mixture
ratio adjustment is not recommended.,

When engine idling operation is noticeably unstable,
however, adjust as follows.

13. Tighten both front and rear carburetor idling
adjusting nuts in a half of one full turn 0.5 mm (0.019 in)
from positions where the nuts come into contact with the
stoppers (idling lock nuts).

[f the engine still operates unstably, adjust as follows.

Fig. EC-32 Idle adjust nut

14. Tighten both the front and rear carburetor idling
adjusting nuts equally from positions where the nuts come
into contact with the stoppers (idling lock nuts), and thus,
adjust the engine speed to the best slow-speed.
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TROUBLE DIAGNOSES AND CORRECTIONS

EXHAUST EMISSION CONTROL
SYSTEM ...

CONTENTS

AT PUMD L o e e e e e EC-25

EXHAUST EMISSION CONTROL SYSTEM

A preliminary “Diagn/osg Guide” s included below as an aid in trouble shooting the exhaust cmission control system.

Troubles

Possible causes

Excessive backfire in exhaust system

Anti-backfire valve vacuum line collapsed, plugged, discon-
nected or leaking

Defect or malfunction of the anti-backfire valve resulting in
insufficient air delivery to the intake manifold or insufficient
duration time to the engine requirement

Incorrect idie mixture adjustment

Defect or malfunction of the spark plug or high tension cables

Air supply hose baked Defective check valve on air distribution manifold
Incorrect carburetor adjustment of idle speed, idle mixture,
choke setting
o Incorrect basic ignition timing
Rough engine idle

Leak of vacuum at the anti-backfire valve vacuum linc or air
inlet hose

Defective or sticked anti-backfire valve

Engine surges at all speed.

Defective or sticked anti-backfire valve

Incorrect carburetor adjustment of idle speed, idle mixture,
choke setting

Engine stop

Incorrect carburetor adjustment of idle speed, idle mixture,
choke setting

Incorrect basic timing

Disconnection of vacuum tube of the anti-backfire valve

Noisy air pump drive belt

Drive belt improperly adjusted
Seized or failing air pump
Misaligned or defective pulley

EC-24
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Air pump

When mounted on the vehicle

Noise-external cause

The air injection pump is not completely noiseless.
Under normal conditions, noise rises in pitch as engine
speed increases.

If excessive noise is heard;

1. Make sure that the pump rotates correctly, and
check the belt for proper tension.

2. Check hoses for tightness, leaking or touching with
other parts.

3. Check the pump mounting bracket and the air
cleaner for secure installation.

4. Check relief valve for escaping air.

Noise-internal cause

1. Vane noise

A “chirping” or “squeaking™ noise is most com-
monly associated with vanes rubbing in housing
bore. Vane chirping is most noticeable at low speed
and is heard intermittently. Additional weaz-in time
may elimipate this condition. If additional wear-in
time does not eliminate chirp, the pump must be
disassembled, and the vanes and carbon shoes
should be replaced.

2. Bearing noise
A rolling sound indicates bearing noise. This sound
will be noticeable at all speeds, but does not
necessarily indicate bearing (ailure. However, if
noise increases to an objectionable level, the bearing

may have to be replaced.

3. Rear bearing noise
This noise is identified by a continuous knocking
sound. When this noise occurs dismount the pump
from the vehicle and inspect carefully.

Off car

1. With the pump removed from the vehicle, rotate
drive hub in jerks three-quarters of one full turn
forward and one-quarter of one full turn backward. If
roughness or bumps are felt, remove the rear cover.

2. Inspect carbon seal. This seal should not have any
holes caused by wear or be broken or cracked. Such
condition commonly results from defective rear and/or
vane bearing. A failed seal must be replaced.

3. With rear rotor ring and carbon seal removed, pull
out the vanes. Vane bearing failure is also indicated by
absence of grease or caked grease. Inspect vane shaft to
confirm this bearing failure. All corners of vanes should
be square. When edges are broken, replace the vanes.

4. Remove carbon shoes and inspect surface con-
tacting with the vane. Small grooves in shoes are
normal.Replace, if chipped or broken. Broken shoes
indicate improper assembly of shoe springs. Damaged
shoes must be replaced and springs must be properly
installed.

5, Carbon dust may be present on vanes and in
housing. This is an indication of normal wear. Remove
carbon dust by blowing compressed air to the parts in
question,

Troubles Possible causes

Corrective action

Inoperative pump Trouble in pump

Excessive slackness of drive belt

Replace with new pump.

Adjust drive belt tension to spe-

cified value,
Insufficient delivering air Damaged vane hub bearing Replace.
Worn vane Replace.
Worn carbon shoe Replace.
Worn side scal Replace.

EC-25
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Air leakage Leakage from hoses, connectors or clamps

Leakage from relief valve

Ammend or tighten.
Replace if necessary.

Replace relief valve.

Abnormal noise Stick of air pump
Slackness of drive belt (in accelerating)

Leakage from hoses, connectors or ¢lamps

Replace with new assembly.
Adjust drive belt tension.

Retighten or replace.

PERIODIC RECOMMENDED MAINTENANCE

Periodical inspection and required servicing of these system should be carried out at the recommended intervals to

assure better engine performance, extended engine service life and completely eliminated air pollution.

Item

Interval

1. Engine

Check ignition timing.

Check engine idling.

Engine tune-up

Check spark plugs.

Replace spark plugs.

Check high tension cables.

Check for pitting and wear of distributor breaker points.
Replace distributor breaker points.

Apply grease to distributor rotor shafi.

Apply grease to distributor cam and wick.

Replace carburetor air cleaner element.

every 5,000 km
$,000 km
20,000 km
5,000 km
20,000 km
20,000 km
5.000 km
20,000 km
20,000 km
20,000 km
40,000 km

{ 3,000 miles)
{ 3,000 miles)
{12,000 miles)
( 3,000 miles)
{12,000 miles)
(12,000 miles)
{ 3,000 miles)
(12,000 miles)
(12,000 miles)
(12,000 miles)
{24,000 miles)

2. Crankcase emission controd

Check hoscs and hose connections for leaks.

Check for correct function of crankcase ventilation control valve.

EC-26
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20,000 km

(12,000 miles)
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3. Exhaust emission control

Check for correct function of air pump. every 20,000 km {12,000 miies)
Check for correct funckion of relief valve. 20,000 km (12,000 miles)
Check for correct function of check valve. 20,000 km (12,000 miles)
Check for correct function of anti-backfire valve. 20,000 km (12,000 miles)
Check air gallery and nozzle connections for leaks. 20,000 km (12,000 miles)
Check hoses and hose connections for leaks. 20,000 km (12,000 miles)
Check air pump belt tension. 5,000 km  ( 3,000 miles)
Check operating negative pressure of throttle control valve, adjust 20,000 km (12,000 miles)
if necessary.

4. Evaporative emission control

Check hoses, hose connectors and piping for leaks. every 20,000 km {12,000 miles)
Check for correct function of flow guide valve. 20,000 km (12,000 miles)

SERVICE DATA AND SPECIFICATIONS

Specifications
Air pump
TYPC vttt et e et s e ECP200-3
CAPACTY  cooverenee et e ee s e enn . 200 cc (12.2 cu in)/rev,
Pulley ratio ... 0.95

Anti-backfire valve

TYPC oot eeeeees e e eeee e eeess e ees e AV54-1B
Duration time ... 1.5 10 1.9 sec./500 mm Hg (19.7 in Hg)
Orifice diameter ......ocooviiivieeie e 60 mm (0.236 in)

Check valve

EC-27
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Flow guide valve

Control valve

Type

Servo diaphragm

CO percent setting (with air pump disconnected)

1dling speed

Manual transmission

Ignition timing

Operating negative pressure .......oo.oeceeveeneee..

Bellows outer diameter ........vvvveveeerveeannnnn..,

StOoKe e

Manual transmission  .....oooviviiieiin e

Manual tranSmisSion  ...ecevsueeueioeemieeeieeiuiannns

v TPA28-2
coeen 510 to 540 mmHg (20.1 to 21.3 in Hg)/S0°C (122°F)

........... 26 mm (1.024 in)

750 rpm

........... s° BTDC/750 rpm

Service data

Tightening torque
Air pump bracket to cylinder block boit

Air pump to adjust bar bolt

Air pump to bracket bolt ...
Adjusting bar to front cover balt  ...............
Air gallery to exhaust manifold plug ............

Check valve to air gallery ...ooooveviiin

. 1.0to L.3kg-m (7.210 9.4 fl-Ib)

cerrnnnees 2.2 10 2.5 kg-m (159 to 18.1 fi-b)

..................... 2.2t 25 kg-m (159 to 18.1 fi-lb)
..................... 1.0 to 1.3 kg-m (7.2 109.4 ftIb)
..................... 5.0 to 6.0 kg-m (36.2 to 43.4 ft-Ib)

..................... 9.0 to 10.5 kg-m (65.1 L0 75.9 fl-Ib)
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SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or

DATE BULLETIN No. | PAGE No. SUBJECT
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