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FOREWORD

&

This service manual has been prepared for the purpose of assisting service personnel of
our distributors and dealers for effective service and maintenance of model L20A, L24 and
L26 series engines,

Since proper maintenance and service are most essential to satisfy our customers by
keeping their cars in the best condition, this manual should be read carefully. The following
should be noted for effective utilization of this manual.

Please for complete detail of the car refer to this and SERVICE MANUAL DATSUN
260Z MODEL S30 SERIES, DATSUN 240C, 220C, 200C MODEL 230 SERIES,
DATSUN 240KGT, 180K, 160K MODEL C110 SERIES of the chassis and body,
because this manual describes information concerning the engine.

All part names in this manual conform to PARTS CATALOG DATSUN 260Z,
240Z. DATSUN 260C, 240C, 200C, DATSUN 240KGT, 180K, 160K, and only the
genuine service parts listed in these paris catalogs should be used for replacement.

All information. illustration and specifications contained in this manual are based on
the product information available as of August, 1973,

It is emphasized that those who use this manual revise the contents according to the
SERVICE JOURNAL and SERVICE DATA AND SPECIFICATIONS issued by the
factory, which carry the latest factory approved servicing method.

Rights for alteration in specifications and others at any time are reserved.

NMISSAM MOTOR CO., LTD.
TOKYO, JAPAN

€ 1973 NISSAN MOTOR CO., LTD. Printed in Japan
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Engine General

SPECIFICATIONS
; L26
7
Engine model L20A L24 L26 (Twin carb.)
Type Inine
Number of cylinders 6
Valve of arrangement OH.C.
y T8 x 69.7 B3 x 73.7 83 %79 B3 x79
Bore:x Stroke s {[8) (3.071 x 2.749) | (327 x 2.902) | (3.271 x3.110) | (3.271 x 3.110)
Displacement ce (eu in) 1,998 (121.9) |2,393(146.0) | 2,565 (156.5) |2,565(156.5)
Compression ratio 8.6 8.3 8.6 8.3
Firing order 1-5-3-6-2-4 o
=
. Compression yi
Number of piston rings _
(il control 1
Number of main bearings 7
NehE Oil pan 41(1 %,%) [5000%.1 %) 41(1%,.%) [40(1%, %)
Capacities Engine oil
liters With oil filter 470 M1 EY ST B, 0 M) 470 H 1 %) (4700 4%.1%)
(US gal, : 7 .
Titvp il Engine Without heater BO(2X,13)(85(24,1 %) 80(24,13%) =
coolant With heater 90(2%,2) 95(2%,2%)|90(2%.,2) 94(2% .2 %)

EG-2




Engine General

Information described herein s
about engine only. Please, refer to

CAR REFERENCE

both this and each chassis and body
manual for complete details about the

Engine Car
Model Displacement | Car name Current model Remarks
L20A 1,998 cc DATSUN 2300QU R.H. drive, 4-door Sedan with manual T/M (Column shift)
(121.9 cu in) \ 200C L230QT L.H. drive, 4-door Sedan with manual T/M (Floor shift)
L2300 L.H. drive, 4-door Sedan with manual T/M (Column shift)
L2300A L.H. drive, 4-door Sedan with automatic T/M (Column shift)
L24 2393 ¢cc L | HGCI10UT R.H. drive, 4-door Sedan with manual T/M (Floor shifi)
(146.0 cu in) HGCI10UAT | R:H. drive, 4-door Sedan with automatic T/M (Floor shift)
HLGC110T L.H. drive, 4-door Sedan with manual T/M (Floor shift)
HLGC110AT L.H. drive, 4-door Sedan with automatic T/M (Floor shift)
KHGCL10UT | R.H. drive, Hardtop with manual T/M (Floor shift)
KHGCI10UAT | R.H. drive, Hardtop with automatic T/M (Floor shift)
KHLGC110T | LH. drive, Hardtop with manual T/M (Floor shift)
KHLGC110AT | L.H. drive, Hardtop with automatic T/M (Floor shift)
L HGC11O0UQ R.H. drive, 4-door Sedan with manual T/M (Floor shift)
HGC110UAQ | R.H. drive, 4door Sedan with antomatic T/M (Floor shift)
HLGC1100Q L.H. drive, 4-door Sedan with manual T/M (Floor shift)
HLGC110AQ | LH. drive. 4door Sedan with automatic T/M (Floor shift)
KHGCI10UQ | R.H. drive, Hardtop with manual T/M (Floor shift)
KHGCI10UAQ | R.H. drive, Hardtop with automatic T/M (Floor shift)
KHLGC110Q | LH. drive, Hardtop with manual T/M (Floor shift)
KHLGC110A0Q | L.H. drive, Hardtop with automatic T/M (Floor shift)
*3 HGC110UR R.H. drive, d-door Sedan with manual T/M (Floor shift)
HGCI10UAR | R.H.drive, 4-door Sedan with automatic T/M (Floor shift)
KHGC110UR | R.H. drive, Hardtop with manual T/M (Floor shift)
KHGC110UAR | R.H. drive, Hardtop with automatic T/M (Floor shift)

*1: For common countries

*2: For Europe
*3: For Australia

EG-3

car. The cars on which L20A, L24 and
L26 engines are mounted as follows.




Engine General

Engine Car
Model Displacement Car name Current model Remarks
L6 2.565cc DATSUN KH2300TU R.H. drive. Hardtop with manual T/M (Floor shift)
(156.5cuin) | 260C KH230QTUA | R.H. drive, Hardtop with automatic T/M (Floor shift)

(Hardtop) | pu12300T | L. drive, Hardtop with manual T/M (Floor shift)
KHL230QTA | L.H.drive, Hardtop with automatic T/M { Floor shift)

DATSUN H230VU R.H. drive, 4-door Sedan with manval T/M (Column shift}

fgfgm H230VTU R.H. drive, 4-door Sedan with manual T/M (Floor shift)

Deluxe) H230VUA R.H. drive, 4-door Sedan with automatic T/M (Column shift)
H230VTUA R.H. drive, 4-door Sedan with automatic T/M (Floor shift}
HL230V L.H. drive, 4-door Sedan with manual T/M (Column shift)
HL23OVT L.H. drive, 4door Sedan with manual T/M (Floor shift)
HL230VA L.H. drive, 4-door Sedan with automatic T/M (Column shift)
HL230VTA L.H. drive, 4door Sedan with avtomatic T/M { Floor shift)

DATSUN H230QU E_H. drive, 4-door Sedan with manual T/M (Column shift)

{ISSEKE} H2300TU R.H. drive, 4-door Sedan with manual T/M (Floor shift)
H230007A R H, drive, 4-door Sedan with automatic T/M (Column shift)
H2300TUA R.H. drive, 4-door Sedan with automatic T/M (Floor shift)
HL2300 L.H. drive, 4-door Sedan with manual T/M (Column shift)
HL230QT L.H. drive, 4-door Sedan with manual T/M (Floor shift)
HL2300A LH. drive, 4-door Sedan with automatic T/M (Column shift)

DATSUN WH230U R.H. drive, Station Wagon with manual T/M (Column shift})

260C WH230UT R.H. drive, Station Wagon with manual T/M (Floor shift)

ﬁ:;ﬂ:;’ WHL230U | LH. drive, Station Wagon with manual T/M (Column shift)
WHL230T L.H. drive, Station Wagon with manual T/M (Floor shift)
VH230U R.H. drive, Van with manual T/M (Column shift)
VHL230 L.H. drive, Van with manual T/M (Column shift)

L2& 2,563 cc DATSUN R530U R.H. drive, 2-door Sport with manual T/M (Floor shift)
(Twin carb.) | (156.5 cuin) | 260Z *4 RS30AU R.H. drive, 2-door Sport with automatic T/M (Floor shift)

RLS30 L.H. drive, 2-door Sport with manual T/M (Floor shift)
RLS30A L.H. drive, 2-door Sport with automatic T/M (Floor shift)

DATSUN RS30Q R.H. drive, 2-door Sport with manual T/M (Floor shift)

260Z *5 | Rs30AQ R.H. drive, 2<loor Sport with automatic T/M (Floor shift)
RLS300Q L.H. drive. 2-door Sport with manual T/M (Floor shift}
RLS30A0 L.H. drive, 2-door Sport with automatic T/M (Floor shift)

*4: All countries except Europe
*5: For Europe

EG-4



Engine General

RECOMMENDED LUBRICANTS,
PETROL (FUEL) AND COOLANT

Use the following grades of oil, gasoline and coolant.

Engine Oil

Multi-viscosity

<L 5W-30 |
L 10W-30, 10W-40 )

J 20W-40 _)
| 20w-20 |
| 30 ]

Gear Qil
i SAE 80 ]

Single viscosity

o

| SAE 90 ]
| SAE 140 )
, —30 -20 |, 0 10 20 30 40 °C

1 ] 1 I [

—22 -4 14 32 50 68 86 104 °F

Temperature Range Anticipated

EG-5
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Engine General

-PETROL (FUEL)

Engine model

Compression ratio

Octane number of

petrol
L20A 8.6:1 More than 85
L24 851 More than 95
L26 86:1 More than 85
For Europe
LZ{) . E-j - I. Mﬂrﬂ tl‘LaI'l SS
(hwancachy) For except Europe
More than 95

NISSAN LONG LIFE
COOLANT (L.L.C.)

NISSAN L.LC. 5 an ethylene
glycol base product containing chemi-
cal inhibitors to protect the cooling

system against rusting and corrosion.-

L.L.C. does not contain any glycerine,
ethyl or methyl alcohol, It will not

evaporate or boil away and can be
used with either high or low temper-
ature thermostat. It flows freely, trans-
fers heat efficiently, and will not clog
the passages in the cooling system.
L.L.C. must not be mixed with any

other products. This coolant can be
used throughout the seasons of the
vear and exchange period is two years
or total running mileage of 40,000 km
(24000 miles).

Boiling point
Percent concentration 0.9 !cg,."t:m2 {13 psi) Freeze protection
Sea level cooling system
pressure
30% 106°C (223°F) 124°C (255°F) —15°C (5°F)
50% 109°C (228°F) 127°C (261°F) -35°C (-31°F)
oc (og) identification plate located in an easy-
0 (32) to-read position.
£ 10 (14)
S e | ENGINE SERIAL
5 | NUMBER
;_-." -30 {-22) i
5 e s Sacaad The engine serial number is stamp-
-40 1-40) i ! ed on the rear left side of cylinder
50 (58] g M ek A block, at cylinder head contacting

1 20 30 40 5O face. EGOOZ
L.L.C. Percent concentration The number is preceded by the Fig. EG-2 Engine serial number
loeation

EGODT engine model, L20, L24 or L26.

Fig. EG-] Protection concentration

L2& WM H
UNIT SERIAL L24 XX
L20 HRE

NUMBER LOCATION

There are two serial numbers for
unit identification: engine and chassis.
These numbers are indicated in the car

! Serial number

Engine model
EG-7
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PERIODICAL MAINTENANCE SCHEDULE
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Engine Tune-up

RETIGHTENING CYLINDER HEAD BOLTS,
MANIFOLD BOLTS & NUTS AND
CARBURETOR SECURING NUTS
CHECKING ENGINE COMPRESSION
LUBRICATING ACCELERATOR LINKAGE., ET- 4

IGNITIOM SYSTEM .. ..ttt eaeeins ET- 4 DAMPER OIL LEVEL .........0ovvev.n.. ET-11
CHECKING BATTERY . .nvriniinnnnn, ET- 4 CHECEKING FUEL LIMES (HOSES, PIPINGS,
CHECKING AND ADJUSTING IGMNITION COMMECTIONS, ete,) FOR LEAKS ......... ET-11
g3 1 1| [ N SN S S A ET- 5 LUBRICANT AND COOLING SYSTEM ....... ET-11
CHECKING DISTRIBUTOR BREAKER REPLACING OIL FILTER ....oviiivavanan ET-12
POINT: v e o s s e e P ET- 5 CHANGING ENGINE OIL .ooviiiivsiiiss ET-12
CHECKING OR REPLACING SPARK CHECKING ENGINE OIL FOR LEAKS..... ET-12
PLLIEIED v o e D i o e s ET- & CHANGING ENGINE COOQLANT ........... ET-12
CHECKING AND CLEAMING HIGH CHANGING ENGINE COOLAMT (L.LC) ... ET-12
TENSION WIRES, DISTRIBUTOR CAP CHECKING COOLING SYSTEM HOSES
AMD ROTOR ....... B o e ET- 6 AND CONMECTIONS FOR LEAKS ........ ET-13
GREASING DISTRIBUTOR SHAFT AND CRANKCASE EMISSION CONTROL SYSTEM . ET-13
CAM HEEL . ivvvnvyuiinnminiomensosnens ET- 6 DESCRIPTION oocremoms i vty ET-13

EHEVSSHRTEN o g sl ey ET- 6 CHECKING AND REPLACIMG POSITIVE
REPLACING AIR CLEANER FILTER CRANKCASE VENTILATION (P.C.V.)

(VISCOUS TYPE) i T e SRS LR MEENE omsnrmainmssimammst ey EBEE1
CLEANING OR REPLACING Al CHECKING VENTILATION HOSES .. ...... ET-13
CLEANER FILTER (DRY TYPE) .......... ET- 6

AUTOMATIC TEMPERATURE CONTROL

AIR CLEAMER (L26(T) ENGINE MODEL

ONLY) vvrevannrenns o L e SO N ET- 6

DESCRIPTION

It may be needless to say, however,
to restore power and performance that
has been lost through wear, corrosion,
or deterioration, periodical mainte-
nance (engine tune-up) is necessary.

It is even more important that the
engine tuneup be dome accurately
according to the maintenance schedule
shown in the applicable Owner's
Manual,

This chapter describes actual oper-
ating procedures for the maintenance
operation of items to be inspected,

ENGINE TUNE-UP

BASIC MECHANICAL
SYSTEM

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

Valve clearance adjustment should
be made while engine is stationary.

To adjust, proceed as follows:

Fi A --. ¥

N e -

v R Al - e )

BRI
ETO74

Fig, ET-1 Adjusting valve elearmance

ET-2

CONTENTS
--------- ET- 2 REFLACING CARBURETOR AIR CLEAMER
......... ET- 2 EHTER e v mmmes e s srennespp and il B
CHECKING HOT AIR CONTROL VALVE... ET-6
,,,,,,,,, ET- 2 REPLACING FUEL FILTER ....i..oevuvs-e ET= 7
CLEAMING FUEL FILTER COUPLED
......... ET- 3 WITH ELECTRIC PUMP . ansvesssnysn BT
ADJUSTING CARBURETOR-IDLE RPM
MINTURE BATIO ;o ins vesmd damaaiiigai ET- 8
......... ET- 3 TWIN CARBURETOR ..........c0nv...... ET-B
....... ET- 3 CHECKING AND ADJUSTING DASH POT .. ET-11

CHECKING TWIN CARBURETOR

I. Loosen pivot lock nut and tuen
pivot screw until the specified clear-
ance is obtained with engine cold.
Using Pivot Adjuster ST10840001,
tighten pivot locking nut securely after
adjustment, and recheck the clearance.
2. Adjusting order

Valve adjusting can be done by four
times rotating the crankshafi.

Note: If Crankshaft is rotated by
starter, you must take off the high
tension wire from ignition coil.
Then the engine turn without
ignition.

The first time, the position of (1)
cam lobe is upward, (@) {1 cam
adjustment is possible.



Engine Tune-up

The second time, () cam lobe is
upward, (5) (@ {2 is possible.

The third time, (2) cam lobe is just
upward, (B) is possible.

The fourth time, cam lobe is
just upward, (8) is possible.

Note: Mumbers in parenthesis agree
with those in accompanying sketch
(See Figure ET-1).

3. Start engine and run it until it is

heated to operating temperature, or al

least, more than 80°C (176°F) of

WValve clearance

engine oil
engine,

Measure the warm engine valve
clearance in the same manner as above,
If it deviates from the given warm
engine valve setting value, make neces-
sary adjustment,

temperature; then stop

Tightening Lorque:
Pivot lock nut
S5Dto 6.0ke-m
(11 to 13 ft-Ib)

Intake 0.20 (0.0079)
Cold
Valve Exhaust 0.25 (0.0098)
Clearance
mm (in) Intake 0.25 (0.0098)
Warm ——
I Exhaust 0.30 (0.0118)

CHECKING AND ADJUSTING
FAN BELT

With the engine switched off and
the hood up, push the belt gently
downward. You should be able fo
depress it about 10 mm (1/2 in),
Midway between fan pulley and alter-
nator pulley by a force 10 kg (22.0
I}, If the fan belt has become slack
through wear, loosen the fixing and
adjusting bolts, and move the alter-
nator away from the engine. This will
eliminate the slack. Tighten the bolis
again, and make sure that the belt has
been tightened correctly. If tightened
excessively it will wear rapidly and
also overload the water pump and
alternatoer bearings.

Fan belt deflection:

8tol12 mm
(0.3150 t0 0.4724 in)
-

4

ETO?S

Fig. ET-2 Adjusting fan belt
tension

RETIGHTENING CYLINDER
HEAD BOLTS, MANIFOLD
BOLTS & NUTS AND
CARBURETOR SECURING
NUTS

Cylinder head bolts:

When the engine is cold, tightening
should be made in several steps and in
the sequence shown in Figure ET-3,
starting with the center and moving
toward the ends.

@-~ LAt ETO76

Fig. ET-3 Tightening sequence

Tightening torgue (cold)
Ist turn:
4.0 kg-m (30 ft-lb)
Znd turn:
6.0 kg-m (43 ft-Ib)
3rd turn:
6.5 to 8.5 kg-m
(47 to 61 ft-lb)

Mext warm up the engine and
retighten the bolts to the specification
of hot condition.

ET-3

Tightening torque (hot)
7.0 to 9.0 kg-m
(51 to 65 ft-Ib)

Manifold nuts:

Intake and exhaust manifold bolts
and nuts should be tightened to the
specified torque.

Tightening torque:
Intake and exhaust manifold:
1.2 to 1.6 kg-m
19 to 12 fi-lb)

Carburetor nuts:

Carburetor installation nuts should
be tightened szecurely, Leaks at this
area may cause tough idle, surging,
deceleration popping or deceleration
whistle.

Tightening torque:

Carburetor nuts
0.8 to 1.2 kg-m

(6109 fth)

CHECKING ENGINE
COMPRESSION

MNote: If this test is to be performed,
it should be done when plugs are
removed for service during basic
tune-up procedure.

Unless checking for worn rings or
for the cause of low speed miss,
compression  check  should not be
necessary,

ETD77
Fig. ET Testing compression
pressure

Test compression with engine

warm, all spark plugs removed and
throttle and choke opened. No cyl-
inder compression should be less than
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80% of highest cylinder's. Excessive
variation  between  cylinders, ac-
companied by low speed missing of
the cylinder or eylinders which are
low, usually indicates a walve not
properly seating or a broken piston
ring. Low pressures, even though
uniform, may indicate worn rings. This
may be accompanied by excessive oil
consurmption.

Compression pressure kgf/em? (psi) at rpm

Test conclusion

If one ar more cylinders read low,
inject about one tablespoon of engine
oil on top of the pistons in low reading
cylinders through spark plug port.
Repeat compression check on these
cylinders,

1. If compression improves consider-
ably, piston rings are defective.

2. If compression does not improve,
vilves are sticking or not seating
properly,

3. If two adjacent eylinders indicate
low compression and injecting oil on
pistons does not increase compression,
the cause may be a cylinder head
gasket leak between the cylinders.
Engine oil and coolant in eylinder
could result from this problem.

L20A L24

L26

Single carh.

Single carb.

Single carh.

Twin carb.

Standard

12.0{171)/350

120(171)/350

12.0(171)/350

12.5 (178)/350

Minimum

9.0 (128)/350

9.0 (128)/350

9.0(128)/350

9.0 (128){350

LUBRICATING ACCELERATOR
LINKAGE

Apply a light coat of multipurpose
grease to all sliding or friction surfaces
except ball joints. The entire linkage
should be inspected whether or not
foot rest returns to normal height
smoothly when releasing foot from it.
This test should be made with engine
running, Added care should be taken
in checking items that affect proper
linkage function,

IGNITION SYSTEM

CHECKING BATTERY

Standard type

Check the electrolyte level in each
battery cell.
|. Unscrew each filler cap and
inspect fluid level. IF the fluid is low,
add distilled water to bring the level
up approximately 10 to 20 mm (03594
to 0,787 in) above the plates. Do not
overlill.
2. Measure the specific gravity of
battery electrolyte,

Fig, ET-5 Checking the speeific
gravity of battery electrolyie

Self-filling battery

In case of self-filling battery,
1.  Remove filler cap and inspect the
float position. If the float is lower
than the nommal condition, add
distilled water into case attached on
battery upper face. The fuid will be
equaltly self-filled for cach cell.

After replenishing, install filler cap.
Do not overfill over the projections.

1l the flusd
/ = = N 3
& = —
| L S G 'E:] G'
| o | \ ;
Floathole ™, | DA103
Flnwein hale  Owverfill inspection projection

Mirmal condition

Fig. ET-6 Checking electrolyte level

-

2. Messure the specific gravity of
battery electrolyte as shown in Figure
ET:5.

HR\\ i ) Fully charged value
\ ermissible value (at 20°C, 68°F)
Frigid climates Over 1,22 1.28
Tropical climates Owver 1.18 1.23
N Other climates Over 1.20 126

ET-4
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Clean the top of battery and
terminals with a solution of baking
soda and water. Rinse off and dry with
compressed air. The top of battery
must be clean to prevent current
leakage between terminals and from
positive terminal to hold-down clamp,

In addition to current leakage,
prolonged accumulation of acid and
dirt on the top of battery may cause
corrosion of straps. After tightening
terminals, coat them with petrolalum
(vaseline) “to protect them from cor-
rosion.

CHECKING AND ADJUSTING
IGNITION TIMING

With distributor vacuum line dis-
connected and vehicle operating at
normal idle speed or below, set
ignition timing. .

The timing can be observed by th
stationary pointer at front cover and

Ignition timing (B.T.D.C./rpm)

the grooves on crankshaft pulley with
a device called a stroboscopic light
(also referred to as a timing light),

Note that the pulley groove is
graduated 5% per scale division in
terms of the crank angle, The top dead
center is located to the second from
left side as viewed from the inspector’s
side,

Fig. ET-7 Checking ignition timing

Adjust the timing to the specifi-
cations, tuening  distributor  body
loosensd securing bolts.

Fig. ET-8 Adjusting ignition timing

L20A | L4 L26
._‘.:‘-ingle carb, | Single carb. | Single carb. | Twin carb.
Manual transmission 10°/550 17°/550 10™7550 17%/630
Automatic transmission 107650 17°/650 10?650 177700
. Manual transmission = iﬂ-‘:‘f(::':_ﬂ 10%/650 107650
Automatic transmission - 107650 10°/650 0"/700

+: For cars equipped with device required by E.C.E, air pollution regulations.

Note: On the car equipped with air conditioner, increase engine speed by 150
rpm higher than that indicated in the chart while F.LC.D. (First Idle
Control Device) is in operation.

CHECKING DISTRIBUTOR
BREAKER POINT

ETO03

Fig. ET-9 Cheecking distribulor
point gap

Remove distributor cap and inspect
points for excessive burning or pitting.
Replace points if necessary. Use a
point file to clean contact area and
remove scale [rom  points, Adjust
distributor point gap. Filing is [or
cleaning  purposes  only, Do not
attempt ta remove all roughness. Ad-
just distributor dwell angle on all
engines.

Distributor point gap:
0.45 10 0.55 mm
(00177 o 0.0217 in)

Dwell angle:

35 w 41"

ET-5

CHECKING OR REPLACING
SPARK PLUGS

ETD7?3

Fig, ET-10 Checking spark plug gap
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See that correct spark plugs are
used. Spark plug insulators should be
thoroughly cleaned to prevent possible
flash-over.

Thoroughly clean lower insulstor
and cavity by blast type cleaner. File
both electrodes flat (rounded surfaces
increase voltage required to fire plugs)
and set gap. Tighten plugs to torque,

Spark plug gap:
0.8 to 0.9 mm
(0.0315 to 00354 in)
Tightening torque:
1.5 to 2.0 kg-m
(11 to 14 ft-Ib)

CHECKING AND CLEANING
HIGH TENSION WIRES,
DISTRIBUTOR CAP

AND ROTOR

MNote: This operation is to be per
formed while checking distributor
points.

External surfaces of all parts of
secondary system must be cleaned to
reduce possibility of voltage loss. All
wires  should be removed from
distributor cap and coil so that ter-
minalg can be inspected and cleaned.
Burned or corroded terminals indicaic
that wires were not fully seated, which
causes arcing between end of wire and
terminal. When replacing  wires in
terminal, be sure they are fully seated
before pushing rubber nipple down
over tower. Check distributor rotor for
damage, and distributor cap for cracks,

GREASING DISTRIBUTOR
SHAFT AND CAM HEEL

Clean and apply multi-purpose
greqase to cam and wick,

Naote: Do
sively.

FUEL SYSTEM

not apply grease exces-

REPLACING AIR CLEANER
FILTER (VISCOUS TYPE)

The air cleaner uses a wel paper
type cleaner element (viscous type).
Az this element has been
factured under special treatment, there

manu-

is no need of cleaning untl it is
replaced with a new one. Although the
cleaner element looks dirty, do not
attempt to clean. The cleaning per-
formance in constantly maintained
although it looks contaminated, Care
must be laken not to injure cleaner
element.

Replace element with a new one at
recommended  interval, more often

under dusty driving conditions.

ETOAR1T

Fig, ET-11 Replocing wir cleaner
filter

CLEANING OR REPLACING
AIR CLEANER FILTER

(DRY TYPE)
It is neceszary to clean the clement
or replace it at the recommended

interval, more often under dusiy
driving conditions.

AUTOMATIC
TEMPERATURE
CONTROL AIR
CLEANER (L26(T)

ENGINE MODEL ONLY)

To intake manifold

T
To intake manil

ol Sy

T Ve

4
1 Mounting flange to
carbure tor
ldle compensator
Temperature sensor 5) i
Hot air pipe 6

Alr control valve
Vacuum motor
Underhood-air inlat

ET-6

SR - R R ]

RELACING CARBURETOR
AIR CLEANER
FILTER

Paper element (viscous type) has
been specially treated to eliminate
cleaning until replacement. Tt should
be replaced at repular intervals, or
more often according to operating
conditions.

CHECKING HOT AIR
CONTROL VALVE

Inspection

Among the possible malfunctions
of this device, the most probable is
permanent opening of the valve,

This malfunction is not noticeable

_ in warm weather, but in cold weather

appears as poor engine performance;
tardy acceleration, hesitation or engine
stalling. In such a case, first inspect
this device before checking the carbu-
retor.

Another possible malfunction is
that the underhood-air is kept closely
by the wvalve regardless of the tem-
perature of suction air around the
sensor while the engine is running.
This malfunction appears in the form
of extremely excessive fuel consump-
tion or a decreass in power.

Inspection of this device should
proceed as follows:

To rocker cover

To front carburetor

?{\I Undechood-air
' ET208
Fig, ET-12 A.T.C. Air cleaner
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- Appearance

I.  First check that vacuum hoses are
connected o correct positions,

2. Inspect hoses for cracks, distor-
tion or plugging.

Checking vacuum motor

1. With engine shut down, remove
air cleaner cover. Do not lift cover
upward.

2. Inspect position of air control
valve. The valve is correct if it keeps
underhood-air inlet open and hot air
inlet closed. Otherwise, inspect the
valve linkage.

1 Air control valve
ETOE7 2 Air cleaner

Fig. ET-13 [Inspecting valve position

3. Disconnect hose at vacuum motor
inlet, and apply vacuum of manifold
directly to vacuum motor by connect-
ing another hose: sucking by mouth
may be substituted for this process, IT
underhood-air inlet is closed by valve,
valve is in good condition. Inspect
linkage if found otherwise. If no mal-
function is found even in linkage, it
signifies vacuum motor failure.

B i |

Connect directly to 1 Air inlet

halance tube connector 2 Alr control valve
3 Hot air pipe

ETOER 4 Vacoum motor

Fig. ET-14 Cheecking vacuum motor
4. The valve is in good condition if
it keeps underhood-air inlet closed
when the passage in hose is stopped by

twisting or clamping it while applying
vacuum. If otherwise, it is an indica-
tion of leakage in the vacuum motor.
5. IF failure is found in vacuum
motor through this check, replace air
cleaner assembly,

Checking temperature
sansor

1. Perform engine test with tem-
perature around the sensor maintained
below 30°C (86°F). Make sure that
the engine is cooled down before test
is conducted.

1. Before starting engine, open air
cleaner cover and make certain that
valve on underhood-air side is fully
open.

3. Start engine and operate at idling
speed. The valve is in good condition if
underhood-air side fully closes im-
mediately after starting.

Note: It is good practice not to leave
air cleaner open. Open it only when
checking.

4, Carefully watch valve to ascertain
that it gradually begins to open as the
engine warms up. When ambient tem-
perature is low, it takes considerable
time for valve to begin to open, or in
some cases it hardly opens. This
should not, however, be regarded as
failure,

If wvalve does not operate satis-

factorily or if condition of the valve is
questionable, conduct the following
test:
5. Open air cleaner cover, and put a
thermister or a small thermometer as
close to the sensor as possible with
adhesive tape. Install air cleaner cover
again,

ETO7O

3 Temperature sensor
4 Ajr cleaner

I Thermizter
2 Cord

Fig. ET-15 Checking temperalure
FERSOT

ET-7

6, Start the engine and continue
idling as described under paragraphs 1,
2 and 3 above. When several minutes
have passed and wvalve is partially
opened, read the thermister indication.
It is correct if the reading falls be-
tween 38°C (100°F) and 55°C (131°
F). If the reading is erroneous, replace
SERS0L.

REPLACING FUEL FILTER

Check for a contaminated element,
and water deposit.

ET0&2
Fig. ET-16 Fuel strainer

All engines use a carfridge type
strainer, so if a malfunction is
detected, replace as an assembly.

CLEANING FUEL FILTER
COUPLED WITH ELECTRIC
PUMP

@\ Fuel filter

=

D ETOa3

Fig. ET-17 Replocing fuel pump
filter

Check for a contaminated filter and
water deposit. If filter is faulty, re-
place it with a new one,

Alzo check packings and O-rings, if
they are faulty, replace with new
parts.
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ADJUSTING
CARBURETOR-IDLE RPM
MIXTURE RATIO

0 SINGLE CARBURETOR

ldle adjustment is made by throttle
adjust screw and idle adjust screw after
engine s warmed up. See Figure
ET-14.

Throttle adjust screw

ET084
Fig. ET-18 [Idling adjusiment

1. Check to be sure that float level is
correct while engine is at idle speed,

2. Using a suitable screwdriver, turn
out idle adjust screw approximately
two or three turns, starting from fully
closed position. Turn in throttle adjust
screw two or three turns and start
engine.

3. Turn out throttle adjust screw
gently until specified engine idle speed
is approximately obtained.

4. Turn in or out idle adjust screw
until engine runs smoothly at the
highest speed.

5. Turm out throttle adjust screw
until  specified engine speed s
obtained.

6. Readjust idle adjust screw until
engine runs smoothly at the highest

speed (with the highest vacuum
reading).
Repeat  these operations until

smooth and specified engine speed has
been oblained.

Note: Do not attempt to screw down
the idle adjust screw completely. Tf
damage to the tip may result which
will tend to cause malfunctions,

Engine L20A L24 L26
s |
Transmission Single carb. | Single carb. | Single carb. |Twin carb.
|
Manual transmission 550 550 550 650
Automatic transmission 650 G50 @50 700
M 1 2
Anua - 650 650 650
& | transmission
Automaltic
S - 650 650 700
transmission

= : For cars equipped with device required by E.C.E, air pollution regulations.

TWIN CARBURETOR

The procedure for idling adjust-
ment is described herein. Proper idling
adjustment of these two carburetors is
extremely important in obtaining peak
car performance and in effectively
reducing fuel consumption.

It should also be noted that im-
proper carburetor adjustment not only
has an adverse effect upon idling but
also upon acceleration, engine output,
fuel consumption, and other car per-
formance factors.

AV

— A —
. | Gl
]I L = /

1 Idle mixture adjusting
screw (idle limiter cap)

2 Idle speed adjusting screw

ET-8

= .-_-.,g‘\lll,__.-

Sl="

N R

Fast idle setting scrow
Balance adjusting screw
Throttle shaft

Fig. ET-18 Carburetor linkage

LT S PR

Notes:

a. Idle limiter cap equipped with idle
mixture adjusting screw must not
be removed.

b. Screws marked %" are properly
adjusted at factory and required no
further adjustment.
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Idle speed adjusting screw
ra

i

Intake
manifold

k Balance tube

.
2

Throttle valve

Front Rr:%r \
Tdle mixtare | __C"‘_"E“_“"_Lf’ carburetor N
sdjusting |
SCTEW
11 Adr cleanar
ol
ETOS5D

Fig. ET-20 Adjusiing idle speed adiusting screw

I, Warm up engine by driving car for 4. Loosen balance adjusting screw
more than 20 minutes at a speed of and fast idle setting screw.
shout 48 km/h (30 MPH).
2. Remaove air cleaner cover and oil
damper cap, raise suction piston with a
suitable soft bar. Make sure that suc-
tion piston rises smoothly.
3. Check damper oil level and add
oil (MS #20 or 10W-30) if necessary.

Note: Make sure operation of front
carburetor is separated from rear

One.

i
s
M Fig. ET-22 Loposening balance adjusting
& serew

ET211
Fig. ET-21 Checking damper ail level

ET-8

5

Connect engine tachometer and

timing light in proper position,

6,

Adjust idling speed by tuming

idle speed adjusting screw.
L26 (Twin carb.)
Manual transmission , . ..........

Fig, ET-23 Adjusting idle specd
adjusting sorew

MNotes:
a, When idle speed adjusting screw is

turned clockwise, idling speed de-
creases; it increases when the screw
is turned counterclockwise.

. When idle speed adjusting screw is

turned fully clockwise during the
above adjustment and engine speed
cannot be reduced below 700 rpm,
the accelerator linkage is incorrect-
ly adjusted. Under normal con-
ditions, the auxiliary throttle shaft
and throttle shafi should have a
slight play at idling speed. In other
words, the auxiliary throttle shaft
should be provided with a play *
which corresponds to the clearance
Ta=Tb shown in Figure ET-24,

. When adjusting in idling condition

for 1 to 2 minutes or more, be sure
to race the engine beforehand.




Engine Tune-up

@ =Play corresponding to clearance “Ta"

E\ Effective
=

motion

suU mi:nuretm
(Rear side)

Balance adjusting
serew

Lever-carb. side

I |
; /
Throttle shaf't
| Ta=Th
7. Turn idle mixture adjusting screw Ignition timing of the L26

clockwise or counterclockwise until
proper air-fuel mixture ratio is ob-
tained.

Fig. ET-25 Adjusting idle mixlure
adjusting seret

Note: Engine speed varies as idle mix-
ture adjusting screw is turned.
Optimum air-fuel mixture ratio can
be told by the highest engine speed
within adjusting range.

8. Tumn idle adjust serew until
engine runs at specified idle speed.

9. Set ignition timing to specifica-
tions by adjusting distributor as shown
below.

(Twin carb.) engine (B.T D.C.frpm)

SU carburetor
(Front side)

Lever-carh, side

Manual
transmission

17/650 (10/a650)

Autumf!ﬂ_c 17/700 (10/700)
transmission
MNote: { ) forE.C.E.

Cooler equipped model

Standand model

ET156

Fig. ET-26 Cheching ignition timing

10. If engine speed changes after
ignition timing has been adjusted. re-
peat steps 6, 7 and 8 above.

11.  Adjust fast idle setting screw
until engine runs at about 1400 rpm.

ET-10

ECO81

Fig. ET-24 Carburetor linkoge

Flg .E‘T 27 Adjm‘img fust idle selling
soren

12, Using a flow meter, adjust
balance adjusting screw so that front
and rear carburetor intake air volumes
are balanced.

fﬁﬁﬁﬁgﬁ

I-'I.-:u'.\ rnl_h.:

Fig. ET-29 Adjusting balance
adiusting screw




Engine Tune-up

Motes:

a. Attach flow meter to the front side

air horn of air cleaner, turn air flow
adjusting screw of flow meter, and
align the upper end of float in glass
tube with scale,
Then attach flow meter to the rear
side air horn of air cleaner. (Do not
adjust air flow adjosting screw of
flow meter.) If flow meter float is
not aligmed with front carburetor
scale, turn balance adjusting screw
and align float with front carbure-
tor scale,

b. Stand flow meter float vertically.

c. The flow meter is used to hinder
engine air intake, it is therefore
recommended that the flow meter
be used for a very short period of
time (one to two seconds).

It should not be used continuously.

12, Turn fast idle setting screw out
completely until engine runs at the
specified idle speed. If necessary, ad-
just idle speed with idle speed adjust-
ing screw. After adjustment, race
engine two or three times to ensure
that specified idle speed iz obtained
each time.

Note: Make sure that there is a clear-
ance of 2 mm (0.078 in) between
lever and tip of screw when fast idle
setting screw is tumed out,

To prevent it from falling do not
turn fast idle setling screw ex-
cessively, -

Fig. ET-30 Adjusting idle speed
adfusting screw

CHECKING AND ADJUSTING
DASH POT
1. It is necessary that the idling
speed of engine and mixture have been
well turned up and engine is suf-
ficiently warm,

2. Turn throtile valve by hand, and
rcad engine speed when the dash pot
just touches the stopper lever,

3. Adjust the position of the dash
pot by turning the nut until the engine
speed is in the range from 2,300 to
2.500 rpm.

4.  Make sure that the engine speed is
smoothly  reduced from 3,000 to
1,000 rpm within a few seconds.

Dash pots are also used on manual
transmission equipped models shipped
to ECE teritories where Air Pollution
Regulation Mo, 15 is in effect.

Under no circumstances should

these dash pot be adjusted in the
fleld.

Dash po1

Fig. ET-31 Adjusting dash pot
{Twir carb, )

CHECKING
TWIN CARBURETOR
DAMPER OIL LEVEL

When there iz not a sufficient
amount of damper oil acceleration and
other operating performance features
become sluggish. When new carbure-
tors are installed on the engine, or
when overhaul is performed, damper
oil must be added without fail. Use
engine oil MS #20 or SAE 10W-30 fur
damper oil. Do not use lower or higher
weight oils.

To check damper oil level, remave
oil cap nut and check oil level marking
on the two grooves on plunger rod. No
difficulty will be encountered and
there is no damper until the oil level
reaches the lower line, If the oil level
drops below the lower line, add oil.
Slowly fill damper oil to upper line.

ET-1

When removing and replacing oil
cap nut, be careful not to bend rod, If
oil cap nut is loose, it may fall off. Be
sure that it is sufficiently tightened by
hand.

Fig, ET-32 Cheching damper oil level

CHECKING FUEL LINES
(HOSES, PIPINGS,
CONNECTIONS, etc.)
FOR LEAKS

Check fuel lines for loose con-
nections, cracks and deterioration.
Retighten loose connections; if neces-
sary, replace any damaged or defective
parts.

LUBRICANT AND
COOLING SYSTEM

REPLACING OIL FILTER

The oil filter is of a full-flow
cartridge type. The oil filter element is
sealed in the container as a unit.

1. Check for oil leaks at packing
flange. If any leakage is discovered,
tighten a little, or replace oil filter
assembly using Oil Filter Wrench
ST1932000. When installing an oil
filter, fasten it on cylinder block by
hand.

2, The oil filter element should be
replaced at recommended intervals,

Motes:

a. Do not overtighten filter, or oil
leakage may occur.

b, When assembling oil the seal ring
lightly,
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CHANGING ENGINE OIL

1. Check if engine oil has been
deteriorated by invading cooling water
or gasoline. Drain and refill oil, if
necessary.

2. Draining is best done after a good
run, when the oil, being thoroughly
warm, will flow readily and [reely and
any foreign matter will be held in
sispension.

Place a large bowl or other shallow
container under the engine. Then
remove the oil pan drain plug. Do this
carefully, as the oil will be hot and it
will spurt out with some force. After

Oil capacity of engine (including oil filter)

completely draining the dirty oil off
securely replace the oil drain plug and
finally refill the engine in the usual
way up to the *H" mark on the
dipstick. Make sure that the car is ona
level surface while draining and filling
the engine.

Notes:

a. A milky oil indicates the presence
of cooling water,
Discover the cause for necessary
correction,

b. An oil with extremely low viscosity
suggests dilution with gasoline,

3. Check oil level, and if it is below
the specified level, replenish oil of the
same grade up to the H level.

Fig. ET-33 Cheching engine oil level

L20A L24 L26 fan
- - - (Twin carh_}
-y : 4.1 50 4.1 4.0
il Engine | OUPI | (150 358y | (13,1 %) (1%, %) | (1%,%)
liters oil
(US gal, Imp gal) With oil 4.7 5.7 47 47
filter (1%%,1.3) | (1%, 1) | (04.1) {1%.1)

CHECKING ENGINE OIL
FOR LEAKS

Check cylinder head, front chain
cowver, oil pan, oil pump rocker cover,
oil filter gasket, etc, or other parts for
sign of leaks past their gasketed sur-
faces. If necessary, replace gaskets or
damaged parts. After maintenance has
been done, check the replaced parts to
see if any leaks oceur,

CHANGING ENGIME COOLANT

Scale or sediment accumulated in
water jacket or radiator harms heat
radiation. Thoroughly flush the system
after opening two drain plogs, {one at
the bottom of the radiator and the
other at the left side of the cylinder
block,) until clean water comes out.

Always use clean soft water in the
radiator, When cold season arrives, the
cooling system should be protected
against freezing by a good anti-freeze
solution such as NISSAN LONG LIFE
COOLANT,

To allow for expansion when hol,
the level, when celd. should be visible
just below the filler neck. Do not
overfill the system. This coolant
(L.LC) should be changed every
recommended interval.

CHANGING ENGINE
COOLANT (L.L.C.)

Missan long life coolant

L.LC. is an ethylene glycol base
product containing chemical inhibitors
to protect the cooling system from

rusting and corrosion. The LL.C. does
not contain any glycerine, sthyl or
methyl alcohol. It will not evaporate
or boil away and can be used with
gither high or low temperature
thermostat. It flows freely, transfers
heat efficiently, and will not clog the
passages in the cooling system. The
L.L.C. must not be mixed with other
products. This coolant can be used
throughout the seasons of the year.

Whenever any coolant is changed,
the cooling system should be flushed
and refilled with a new coolant.

Check the level.

Boiling point
zz;:;:‘ 09 kgfcm? | Fieeze .
tration Sea level | cooling sys- | protection
tem pressure

3 106°C 124°C _150€C

% {221°F) (255°F) (- 59F)

50% 109°C 127°C -35°C
(228°F) {(261°F) (~31°C)

ET-12
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°C {°F)

0 {32)
-10 114)
20 {-4)

-30 (-22)

=40 (-40)

]
F
|
1

-50 (58} L .

10 20 30 40 &0
EGOOT
Fig. ET-34 Protection coneentration

CHECKING COOLING
SYSTEM HOSES AND
CONNECTIONS FOR LEAKS

Check cooling system hoses and
fittings for loose connections and
deterioration. Retighten or replace as
necessary.

Inspection of radiator cap

ﬁpg]y reference  pressure  [09
kgfem® (13 psi)] to radiator cap
(not equipped with reservoir tank) or
the reservoir tank cap by means of a
cap tester to see if it is in good
condition. Replace cap assembly if

necessary.

Fig. ET-35 Tesling radiolor cap

Cooling system pressure test

With radiator cap removed, apply
reference pressure [1.6 kefem?® (23
psi)] to the cooling system by means
of a tester to check for leaks at the
SYELe components,

Water capacity:
with heater:
9.0 £ {Except model 530)

(9 2 USql, 7 % Impqt),
9.4 £ (Model §30)
(10 US qt, 8 % Imp qt}

without heater:
B0 £
(8 M USqt, 7 lmp gqt)

ETO13
N M

Fig. ET-36 Testing cuaiing system
pressure

CRANKCASE

EMISSION CONTROL
SYSTEM

DESCRIPTION

This system returns blow-by gas to

Single carh,

1 PCV valve

2 Flame arrester

3 Ol filler cap

4 Baffle plate and
steel net

5 0l level gauge

CHECKING AND REPLACING
POSITIVE CRANKCASE
VENTILATION (P.C.V.) VALVE

Test PCV valve in accordance with
the following method.

ET-13

both the intake manifold and car-
buretor air cleaner.

The Positive Crankcase Ventilation
(P.CV.) valve is provided to conduet
crankcase blow-by gas to the intake
manifold. During partial throttle oper-
ation of the engine, the intake
manifold  sucks the blow-by gas
through the valve. Normally, the
capacity of the wvalve is sufficient 1o
handle any blow-by and a small
amount of ventilating air. The venti-
lating air is then drawn from the clean
side of the carburetor air e¢leaner,
through the tube connecting car-
buretor air cleaner to rocker cover,
into the crankcase.

Under full-throttle condition, the
manifold vacuum is insufficient to
draw the blow-by fow through the
valve, and its flow goes through the
tube comnection in  the reverse
direction. In cars with an excessively
high blow-by some of the flow will go
through the tube connection to the
carburetor air cleaner under all condi-
tions.

ETOBG
Fig, ET-37 Closed type positive cranfcase ventilation system

With engine running at idle, remove
the ventilator hose from PCV valve, If
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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 the valve
is plugged, replace with a new one.
Check for deposit plugging in the hose,
Clean if necessary.

g B

L]

— wiil

ECO14

Fig. ET-38 Cross-sectional view
of PCV valve

CHECKING VENTILATION
HOSES

1. Check hoses and hose con-
nections for leaks,
2. Disconnect all hoses and blow
them out with compressed air.
If any hose can not be made free of
obstructions, replace with a new one.
Insure that the flame arrester is
surely inserted in the hose, between
the air cleaner and rocker cover,
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SERVICE DATA AND SPECIFICATIONS

Valve clearance mm (in)
Intake 020 | (00079
Cold
Exhaust 0.25 | (0.0098)
Intake 0.25 | (0.0098)
Warm
Exhaust 030 | (0.0118)
Fan belt deflection 11115704 1 10) 1) e, 810 12/10
(0.31 to 0.47/22)
Compression pressure kg/em?2 (psi) at rpm
L20A L24 L26
Single carb. Single carb. Single carb, Twin carb.
Standard 12.0 (171)/350 12.0 (171)/350 12.0{171)/350 12.5(178)/350
Minimum 9.0 (128)/350 2.0 (128)/350 9.0 (128)/350 9.0 (128)/350
Battery specific gravity
Fully charged value
Permissible value {at 20°C, 68°F)
Frigid climates Over 1.22 1.28
Tropical climates Over 1.18 1.23
Other climates Over 1,20 1.26
Ignition timing (B.T.D.C./rpm)
L20A .24 L2s
Single carb. | Single carb. | Single carb. | Twin carb,
Manual transmission 10"/550 17%/550 10°/550 177 /650
Automatic transmission 10°/650 17°%/650 10°/650 174700
» | Manual transmission - 10%/650 109630 10650
Automatic transmission = 10% /650 10"/650 107700

# . For cars equipped with device required by E.C.E, air pollution regulations.
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' Distributor point gap mm (in) 0.45 to 0.55
(0.0177 to 0.0217)
Dwell angle degree e 3510 4]
Spark plug gap mim (in) 08to09
(0,032 to 0.035)
Twin carb, damper oil
grade consmnnneens 10W-30
capacity CEABEINY srsemsnmesse e LA 3(0.183)
Dash pot touching speed i 1.1 O R PSS RET RO S 2,300 to 2,500
Engine oil and engine coolant capacities
L26
2 3
Laoa. E24 L6 {Twin carh.)
0il pan 4.1 5.0 4.1 4.0
Engine P (13, % |0%.1% (0% %X |0% 3
oil
Capacities With oil 4.7 57 4.7 4.7
liters filter (1,028 | (12, 14) | {(12,1368) | (13,1 3%)
S gal, Imp gal
USzak I} Without | 8.0 8.5 5.0
Engine heater ZH,13) | @M. 15 |02%,1%)
coolant
With 9.0 9.5 9.0 9.4
heater (23%.2) R%.,2H) | (23,2 (2 4,23%)

Tightening Lorque
Pivot lock nut
Cylinder head bolt (cold)
Manifold nuts
Intake and Exhaust
Carburetor securing nuts

Spark plug

keg-m (ft-1b)
ke-m (ft-Ib)
kgom (ft-1b)

ET-16

kg-m ([t-1b)

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

30106036 to43)
6.5 10 8.5 (47 to 61)

12t0 1.6(91to12)
DBto 1.2(6t0 D)
151w20(11to14)
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=

TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Corrective action |

CANNOT CRANK Improper grade oil, Replace with proper grade oil. |
ENGINE OR SLOW Discharged battery. Charge battery.
CRANKING

Damaged battery. Replace.

Loose fan belt, Adjust,

Trouble in charge system. Inspect.

Wiring connection trouble in starting circuit. Correet.

Faulty starter switch. Repair or replace.

Faulty starter motor. Repair or replace.

(Trouble-shooting procedure on starting circuit)
Switch on the starting motor with light “ON."
When light goes off or dims considerably.

a. Check battery,
b. Check connection and cable.
¢. Check starter motor.
When light stays bright,
a. Check wiring connection between battery and starter
motor,
b. Check starter switch.
¢. Check starter motor,

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

In this case, the following trouble causes may exist, but in many cases ignition system or fuel system is in trouble.

Ignition system trouble

Fuel system trouble

Valve mechanism does not work properly
Low compression

(Trouble-shooting procedure)
Check spark plug first by following procadure.
Disconnect high tension cable from one spark plug and hold it
about 10 mm (0.3937 in) from the engine metal part and crank

the engine.
If good spark occurs,
a. Check spark plug.
b. Check igniticn timing.
¢, Check fuel system.
d. Check cylinder compression.
If no spark occurs. Check the current flow in primary circuit,

Very high current. Inspect primary circuit for short.
Check breaker point operation.

ET-17
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- Condition Probable cause Corrective action
Low or no current. Check for loose terminal or disconnection in
primary circuit.
Check for burned points.
lgnition Burned distributor point. Repair or replace.
trouble Improper point gap. Adjust,
Faulty condenser. Replace.

Fuel system trouble

Low compression

Leak at rotor cap and rotor.

Faulty spark plug.

Improper ignition timing.

Damaged ignition coil.
Disconnection of high tension cable,

Loose connmection or disconnection in
primary circuit.

Lack of fuel.

Dirty fuel strainer.

Dirty or clogged fuel pipe.

Fuel pump will not work properly.
Carburetor choke will not work properly.
Improper adjustment of float level.
Improper idling.

Dirty or clogged carburetor.

Clogged breather pipe of fuel tank.

Faulty suction piston (Twin carb.).

Incorrect spark plug tightening or defective
gasket.

Improper grade engine oil or low viscosity.
Incorrect valve clearance,

Compression leak from valve seat.

Sticky valve stem.

Weak or defective valve springs.
Compression leak at cylinder head gasket.
Sticking or defective piston ring.

Worn piston ring or cylinder.

(Trouble shooting procedure)

Pour engine oil into plug hole, and then measure cylinder

compression.

Compression increases.

Compression does not change,

Clean or replace.

Clean, adjust plug gap or replace.
Adjust, '

Replace.

Replace,

Repair or replace.

Supply.

Replace.

Clean.

Repair or replace.
Check and adjust.
Correct.

Adjust,

Disassemble and clean.
Repair and clean.

Repair or replace.

Tighten to normal torque or replace gasket.

Replace with proper grade oil,

Adjust.

Remove eylinder head and lap valves.
Correct or replace valve and valve guide.
Replace valve springs.

Replace pasket.

Replace piston rings.

Overhaul engine.

Trouhle in cylinder or piston ring,

Compression leaks from valve, cylinder head
or head gasket.
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Condition Probable cause Corrective action
IMPROPER ENGINE
IDLING
Fuel system trouble Clogged or damaged carburetor jets, Clean or replace.
Incorrect idle adjustment, Adjust.
Clogged air cleaner, Replace element.
Damaged manifold gaskets or carburetor Replace gasket or insulator,
insulator.
Improper float level adjustment, Adjust,
Faulty suction piston operation (Twin carb.).| Repair or replace.
Faulty nozzle return (Twin carb.), Readjust.
Worn jet needle (Twin carb.). Replace.,
Worn throttle valve shaft (Twin carb.). Replace.
Improper throttle valve interlock adjustment Readjust,
(Twin carb.).
Loose throttle lever interlock link (Twin Readjust or repair.
carb.).
Low compression Previously mentioned,
Others Incorrect valve clearance. Adjust,
Extremely low revolution, Adjust,
Trouble in PCV valve. Replace PCV valve.
Poor acceleration above 1,000 rpm (Twin Loosen idling adjusting nuts about a half
- carh.}). turn,
ENGINE POWER NOT
UP TO NORMAL
Low compression Previously mentionad.
lgnition system trouble Incorrect ignition timing. Adjust.
Damaged spark plugs. Clean, adjust or replace plugs.
Damaged distributor points. Diess, or replace points. Also check
condenser,
Fuel system trouble Malfunction of choke system. Adjust,
Clogged fuel pipe or floating valve. Clean.
Dirty or clogged fuel strainer, Replace.
Fuel pump will not work properly. Repair or replace.
Clogged carburetor jets. Disassemble and clean.
Throttle valve does not open fully. Readjust.
Faulty suction piston operation (Twin carh.), | Repair or replace.
Faulty nozzle return (Twin carb.), Readjust.
Clogged nozzle (Twin carb. ). Clean,
Jet needle not properly installed (Twin carb.). | Readjust,
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Condition

Probable cause

Caorrective action

Air intake system
trouble

Overheating

Overcooling

Others

Clopged needle valve (Twin carb, ).

Fuel pump out of adjustment,

Clogged air cleaner.

Air inhaling from manifold pgasket or
carburetor gasket,

Trouble in PCV valve.

Insufficient coolant,
Loose fan belt,

Wom or defective fan belt,
Faulty thermostat,

Faulty water pump.
Clogged or leaky radiator,
Faulty radiator filler cap.
Air in cooling system,
Improper engine oil grade.
Incorrect ignition timing,
Faulty carburetor (lean mixture),

Faulty thermostat.

Improper octane fuel,
Improper tire pressure,
Drageing brake.
Clutch slipping.

Clean,
Readjust.

Replace element,

Replace gasket.

Replace PCV valve,

Replenish.

Adjust fan belt,

Replace,

Replace.

Replace.

Flush, repair or replace,

Replace.

Retighten each part of cooling system.
Replace with proper grade oil.

Adjust.

Overhaul carburetor,
Replace.

Replace with specified octane fuel,
Inflate to specified pressure.
Adjust,

Adjust,

NOISY ENGINE

Car knocking

Mechanical knoeking

Crankshaft bearing
knocking.

Overloaded engine.

Carbon knocking.

Timing knocking,
Fuel knocking.
Preignition (misusing of spark plug).

This strong dull noise increases when engine
is accelerated. To locate the place, cause a
misfire on each cylinder. If the noise stops
by the misfire, this cylinder generates the
noise.

Use right gear in driving.

Disgssemble  cylinder head and remove
carbon.

Adjust ignition timing.
Use specified oclane fuel,

Use specified spark plug.

This is caused by worn or damaged bearings,
or  unevenly worn  crankshaft. Renew
bearings and adjust or change crankshaft,
Check lubrication system.
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Condition Probable cause " Corrective action
Connecting rod This is a little higher-pitched noise than the Same as the case of crankshaft bearings.
bearing knocking. crankshaft knocking, and also increasss

Piston and cylinder
noise.

Piston pin noise.

Water pump noise.

when engine is accelerated, Cause a misfire
on each cylinder and if the noise diminishes
almost completely, this crankshaft bearing
generates the noise.

When you hear an overlapping metalic noise
which increases its magnitude with the
revolution of engine and which decreases as
engine is warmed up, this noise is caused by
piston and cylinder. To locate the place,
cause a misfire on each cylinder.

| This noise is heard at cach highest and

lowest dead end of piston. To locate the
place, causes a misfire on each cylinder.

This noise may be caused by worn or
damaged bearings, or by the uneven surface
of sliding parts.

This may cause an abnormal wearing of
cylinder and lower compression which in
turn will cause a lower out-put power and
excessive consumption of oil,

Overhaul engine.
This may cause a wear on piston pin, or
piston pin hole.

Renew piston and piston pin assembly.

Replace water pump with a new one,

Others. An improper adjustment of valve clearance. Adjust.
Noise of timing chain. Adjust the tension of chain.
An excessive end-play on crankshaft. Disassemble engine and renew main bearing,
Mote: This noise will be heard when clutch
is disengaged.
Wear on clutch pilot bushing, Renew bush and adjust drive shaft,
Note: This noise will be heard when clutch
is disengaged.
ABNORMAL
COMBUSTION
i(back fire, after fire
run-on etc.)

Improper ignition timing

Fuel system trouble

Defective cylinder head,
ete.

Improper ignition timing.
Improper heat range of spark plugs.

Damaged carburetor or manifold gasket,
(back fire, after fire),

Faulty carburetor jet,

Improper function of the Moat.
Uneven idling. (Run on)

Improperly adjusted valve clearance,
Excess carbon in combustion chamber.

Damaged valve spring (back fire, after fire).

Adjust ignition timing.
Use specified spark plugs,

Replace them with new parts,

Disassemble carburetor and check it.
Adjust the level, and check needle valve,
Adjust.

Adjust.
Remove head and get rid of carbon,

Replace it with a new one.
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Condition

Probahle cause

Carrective action

EXCESSIVE OIL
CONSUMPTION

Oil leakage Loose oil drain plug. Tighten it.
Loose or damaged oil pan gasket, Renew gasket or tighten it.
Loose or damaged chain cover gasket. RBenew gasket or tighten it.
Damaged oil seal in front and rear of Renew oil geal,
crankshaft, 7
Loose or damaged locker cover gasket. Renew pgasket or tighten it (but not too
much).
Improper tightening of oil filter. Renew gasket and tighten it with the proper
torque.
Loose or damaged oil pressure switch, Renew oil pressure switch or tighten it,
Excessive oil Cylinder and piston wear. Overhaul eylinder and renew piston.
consumption Improper location of piston ring gap or Remount piston rings.
reversely assembled piston ring.
Damage piston rings. Renew rings.
Repair or renew piston and cylinder.
Worn piston ring groove and ring. Renew piston and piston ring,
Fatigue of valve oil seal lip. Replace seal lip with a new one.
Worn valve stem. Renew valve or guide.
Others Inadequate quality of engine oil, Uze the designated oil.
Engine overheat. Previously mentioned,
POOR FUEL
ECONOMY
See the explanation
of the power decreasa
Others Exceeding idling revolution. Adjust it to the designated rpm.
Faulty acceleration recovery. Adjust it.
Fuel leakage, Repair or tighten the connection of fuel

Excassive fusl
consumption

Poor fuel economy (Twin carb,).

Faulty suction piston operation (Twin carb.).

Faulty nozzle return (Twin carb.).
Worn jet needle (Twin carb.).
Worn nozzle jet (Twin carb.).

Jet needle not properly installed (Twin carb.),

Improper throttle valve interlock adjustment
(Twin carb.).

pipes.

Tighten idling adjusting nuts a quarter to a
half turn,

Repair or replace.
Readjust.
Replace.

Replace.
Readjust,
Readjust.
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Condition

Probable cause

Corrective action

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressura

E xcessive wear on the

sliding parts

Scuffing of sliding
parts

Engine operation
is irregular or
erratic

Inadequate oil quality.
Overheat,

Defective function of oil pump regulator
valve,

Funetional deterioration of oil pump.
Blocked oil filter.

Increased clearance in various sliding parts.

Blocked oil strainer.

Troubles in cil gauge pressure switch,

Oil pressure decreases.

Faulty quality or contamination of oil,

Defective air cleaner,
Overheat or overcool.

Improper fuel mixture,

Decrease in oil pressure.
Insufficient clearances.
Overheat.

Improper fue] mixture.

Worn suction piston (Twin carh.).

Insufficient damper oil, or improper oil used
(Twin carb.}.

Improper idling adjustment (Twin carb.),

Jet needle not properly installed (Twin carb.).

Use the designated oil.
Previously mentioned.
Disagsemnble oil pump and repair or renew it,

Repair or replace it with a new one,
Renew it.

Disassemble and replace the worn parts with
new ones. '

Clean it.

Replace it with a new one,

Previously mentioned.

Exhange the oil with porper one and change
element.

Chae element.
Previously mentioned,

Check the fuel system,

Previously mentioned.
Readjust to the designated clearances.
Previously mentioned.
Check the fuel system.

Repair or replace,

Replenish or replace.

Readjust.
Beadjust.

ET-23
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SPECIAL SERVICE TOOLS

Tool number Description For Reference
S - Unit: mm (in}) Hse PAEs R
tool name : on figure No,
1. ST10640001 This tool is used together with a torque wrench in tightening All Fig.ET-1
Pivot adjuster pivot lock nut for valve clearance adjustment. L-series
SE187
2 EG16700000 This tool is used to bring an Twin carburetor into functional Twin | Fig.ET-21
Flow meter synchronization. Synchronization is properly made by keeping car-
equal float (or fuel) levels in this unit. buretor
SE198
3.| ST19320000 This tool is used to take oil filter out of place. In tightening the All Page ET-11
Qi filter filter, do not use this tool, to prevent excess tightening, models
wrench

120{4.7)

5E97

ET-24
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Engine Mechanical

GENERAL DESCRIPTION

L20A, L24 AND L26 ENGINES

FISTONS AMD COMNNECTING ROD3

L20A, L24 AND L26
ENGINES

The 230 series models are powered
pither by the L20A or L26 engines.
The L24 engine with a single carbure-
tor is used on the HGCIL0 series
models and the twin carburetor of
L26(T) engine is on the 530 series
models.

Main specifications

CYLINGER BLOCK .. .ooeiiiiiinnnn
ERANKEHAE T, oot i

CYLABDER: BEADR w. v viniin o o

CONTENTS
....... EM-2 EAMEHAET: covisuaiidempianiasiy 3
....... EM-2 VALVE MECHANISM ...................... EM3
....... EM-3 CAMSHAFT DRIVE ........0ovvnvivnnsien, EM3
,,,,,,, EM-3 MANIFOLDS: .. pvivrmemsimsssnsninmmenenss EMS
....... EM-3

These engines feature O.H.C. valves,
wedge-shaped combustion chamber,

aluminum heads and fully balanced
T-bearing crankshaft to turn out
smooth, dependable power. The cyl-
inder block iz cast in a single unit,
featuring deep skirting.

The twin carburetor provides prop-
er air-fuel mixture for L26{T) engine.
This is also equipped with a single,
2-barrel, downdraft carburetor,

The L20A and L24 engines use |
only the same single, 2-barrel carbure-
tor that is used on the L26 engine.

L20A L24 L26
Single carb. Single carb. Single carb. Tevrini caib.
Displacement )
2

cc (cu in) 1998 (121.9) 2,393 (146.0) 2,565 (156.5) 2,565 (156.5)
Bore x stroke T8 w67 B3 x73.7 83 x79 23 » 70

mm (in) (3.071 x 2.749) (3.071 x 2.902) (3.271 x 3.110) (3.271 % 3.110)
Compression ratio 8.6 8.5 8.6 B3

tion timing

ETMT"; ;"—;"E:.gc 10%/550 17°/550 10°/550 10°/650
(for A/T) (650) (650) (650) (700)

M/T: Manual Transmission

AJT: Automatic Transmission

Note: On vehicles equipped with an
air conditioner, increase engine
speed by 150 rpm higher than that
indicated above while F.1.C.D. isin
operation.

CYLINDER BLOCK

The cylinder block, which is of a
monoblock special casting structure,
adopts the seven bearingsupport
system, for quietness and higher
durability. Of a highly rigid deep-skirt
design, it requires no complicated
tappet chamber because of the OHC
engine system and thus is light-weight.

EM-2

EM2T71
Fig, EM-] Cylinder block
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CRANKSHAFT

The crankshaft is fabricated of
special forged steel. Provided with a
high capacity balance weight, it shows
quietness and high durability at high
speed operation. Main bearings are
lubricated from oil holes which inter-
sect the main oil gallery which runs
parallel to the cylinder bores.

Fig. EM-2 Crankshaft

PISTONS AND
CONNECTING RODS

New-design light-weight pistons are
of cast aluminum slipper-skirt type
with invar-strut, The piston pin is of a
special steel hollow type and is con-
nected to the piston in a full floating
fit, and is press-fitted onto the con-
necting rod.

Connecting rods are made of forged
steel, Full pressure lubrication is
directed to the connecting rods by
drilled il passages from the adjacent
main bearing journal, Oil holes at the
connecting rod journals are located so
that oil iz supplied to give maximum
lubrication just proper to full bearing
load.

OO@@@ :
%3

Fig, EM-3 Piston and connecting
rod

CYLINDER HEAD

EMZIZ74
Fig. EM-{ Cylinder head

The eylinder head is made of light
and strong aluminum alloy with good
cooling efficiency. A brass cast valve
seat is used on the intake valve, while a
heat  resistant  steel wvalve seat s
installed on the exhaust valve,

These parts are all hot press-fitted.

CAMSHAFT

Camshaft is made of special cast
iron and located inside the rocker
cover. In this engine five aluminum
alloy brackets support the camshaft,

M275

E
Fig. EM-5 Camshaft

Camshaft bearings are lubricated
from oil holes which intersect the
main oil gallery of the cylinder head.

There is no oil gallery in the cam-
shaft and to lubricate the cam pad
surface of the rocker arm an oil pipe
with many oil holes is provided along
the camshaft. This oil pipe provided is
supported by No. 1, 3 and 5 camshaft
brackets and from No. 3 brackets
lubrication is supplied to this oil pipe.

EM-3

VALVE MECHANISM

The valve system has a pivol type
rocker arm that is activated directly by
the cam mechanism, and this has made
its moving parts considerably lighter
and provides an ideal high-speed per-
formance.

Exhaust
i EM275
Fig. EM-6 Valve mechanism

CAMSHAFT DRIVE

Camshaft is driven by a double row
roller chains driven by crankshaft, The
tension of the chain is controlled by a
chain tensioner which is operated by
spring and oil pressure.

EMZTT
Fig, EM-7 Camshaft driving chain
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MANIFOLDS

The intake manifold is aluminum
cast,

The exhaust manifold types, is a
dual exhaust system intended to

prevent decline in output due to-

exhaust interference and to increase
output through the inertia scavenging
action. It is connected to exhaust
pipes- by flanges, which insure com-
plete absence of exhaust leaks.

L20A, 124 & L26 (Single carh.}

Fig. EM-8 Exhaust and intake manifolds

FRELIMINARY CLEANING AND INSPECTING

DISASSEMBLY

PRELIMINARY
CLEANING AND
INSPECTING

Before disassembling engine, ob-
serve the following items:
1. Fuel, oil or water may leak past
cylinder head and block. Prior to
disassemmbling, check cylinder head,
front chain cover, oil pan and oil filter
gaskets and crankshaft and waler
pump seals for sign of leak past their
gasketed surfaces.
2. Check carburetor and fuel pump
for condition; fuel hoses for deteriora-
tion, cracks or otherwise leakage of
fuel past their jointed or connected
surfaces,

ENGINE DISASSEMBLY

3. Remaove air cleaner, altermator,
distributor and starter, and plug up
carburetor air-horn  and  distributor
hole to prevent eniry of foreign
matter.

4. Wipe dust and mud off engine.

5. Inspect block, rocker cover, front
chain cover, oil pan and all other outer
paris for visual defects and broken or
missing parts such as bolts and nuts.

fi. Test all pipings and electrical
circuits for discontinuity or broken or
damaged insulation.

DISASSEMBLY

To remove engine from vehicle,
refer to relative topic under “Engine

EM-4

CONTENTS
EM-4 PISTON AND CONNECTING ROD......, . EM-6
,,,,,,,, EM-4 CYLINDER HEAD ......................... EM®B

Removal and Tnstallation™ in Chassis
and Body Service Manual, Section ER.,
I. Remove transmission from
engine,

2. Thoroughly drain engine oil and
coolant by removing drain plugs.

3. Place engine assembly on the
engine stand,

(1) Remove fan and fan pulley.

(2} Remove engine mounting R.H.
(3} Remove oil filter using Ol Filter
Wrench ST19320000,

{4} Remove oil pressure switch.

(5) Install engine attachment to cyl-
inder block using bolt holes securing
alternator bracket and engine mount-
ing.

(6) Set engine on the stand,
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Engine Attachment STO5340000 15. ° Remove water pump.
Engine Stand ST05015000 16. Remove rocker cover.

17. Remove fuel pump.
= 18. Remove fuel pump drive cam.
!‘uE@!@% o B 19, Remove camshaft sprocket using

‘f;:t*'at** B Chain Stopper ST17420001,

ET05340000
EM273

Fig. EM-9 Engine on engine stand

Remove oil level gauge.

Remove clutch assembly.

Remove high tension cable.

Remaove spark plugs.

. Remove fuel lines and heater
5es. :

Remove fuel pump.

R

EMZE2

Fig, EM-13 Remouving camashaft
sprocket

-

20, Remove oil pipe.
21. Remove cylinder head assembly.
Use Cylinder Head Bolt Wrench
ST10120000 to remove cylinder head
bolts. Loosen bolts from (T) to @ as
shown in Figure EM-14.

Fig. EM-10 Removing fuel pump

10. Remove thermostat housing.

11, Remove engine mounting L.H.
12. Remove infake manifolds with
carburetor.

13. Remove exhaust manifold.

Fig. EM-14 Cylinder head boli
loosening seguence

Note: For the convenience of cylinder
head replacement, Chain Stopper
ST17420001 is prepared to support
timing chain during the service opera-
tion. By using this tool, timing marks
on crankshaft sprocket and timing
chain will be unchanged. So the work
for aligning timing marks will be
saved so much.

EM2B1
Fig. EM-11 Removing manifolds
14. Remove crank pulley using

22,  Invert engine.

23. Remove oil pan and oil strainer.
24, Remove oil pump and its drive
spindle.

25,  Remove front cover.

EM-5

Fig. EM-12 Removing crank pulley

26. Remove chain
chain guides.

Fig. EM-15 Remouving front cover

tensioner and

EMZBS

Fig. EM-168 Remouving chain tensioner
and timing chain

27. Remove timing chain.

2%. Remove oil thrower, crankshaft
worm gear and chain drive sprocket.

Fig. EM-17 Remouving chain drive
sproclket

20, Remowve piston and connecting
rod assembly, Take off connecting rod
bearings and keep them in order,

Fig. EM-18 Removing piston and
connecting rod assembly
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30. -Remove flywheel and end plate.

Be careful not to drop it.

Fig. EM-19 Removing flywheel

31. Remove main bearing caps.

Use Crankshaft Main Bearing Cap
Puller ST16515000 to remove center
and rear main bearing caps, Keep them
in order.

Fig. EM-20 Removing rear main
bearing cap

32, Remove rear oil seal,

Fig. EM-21 Removing rear ofl seal

33. Remove crankshaft.
34, Remove buffle plate and cyl-
inder block net.

4 i
Fig. EM-22 Removing buffle plate and
naet

PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
remover,

MNote: Avoid damaging piston rings by
spreading excessively, which other-
wise would make them unfit for
further service due to breakage or
weakened tension,

Fig. EM-23 Removing piston ring

2, Press out piston pin with Piston
Pin Press Stand ST13060001,

ST13060001

EmM103

Fig. EM-24 Remvoing piston pin

3. Keep the disassembled parts in
order.

CYLINDER HEAD

1. Loosen valve rocker pivot lock
nut and remove rocker arm by pressing
down valve spring.

Fig. EM-25 Removing rocker arm
EM-6

MNote: Take care not to lose valve
rocker guide.

2. Remove camshaft.

Em294
Fig. EM-26 Removing camshaft

Mote: At this time, take care not to
damage camshaft bearings and cam
lobes.

3. Remove valves using Valve Lifter
ST12070000,

Fig. EM-27 Removing valve

4. Take care not to lose valve spring
seat, oil seal, valve collet, and wvalve
rocker guide,

&o

A

X

e ]

Exhaust  Intake

EM107

Fig. EM-28 Value companents

Note: Be sure to leave camshafi
bearing intact. Because the bearing
center is liable to be out of align-
ment.
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INSPECTION AND REPAIR
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PREPARATION FOR
INSPECTION

I, Before cleaning, check for sign of
water and oil leaks in cylinder block
and head.

2, Clean oil and carbon deposits
from all parts. They should be clean
from gasket or sealant,

3, Clean all oil holes with solvent
and dry with compressed air. Make
sure that they are not restricted,

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

Note: Mever remove camshaft bear-
ings unless you have a suitable
machine for boring camshaft bear-
ing in line. If you once remove
camshaft bearings, bearing centers
will be out of alignment and re-
conditioning is very difficult with-
out center borings.

1. Make a visual check for cracks
and flaws.

2. Measure the surface of cylinder
head (on cylinder block side) for
warpage. If it is found to be beyond
the limit designated below, regrind the
affected surface with a surface grinder.

Fig. EM-29 Checking cylinder head

surfoce
Head surface flatness
Standard Maximum
less than 0.05 0.1 mm
mim (0.0020 in) (0.0039 in)

EM-7

Surface grinding limit

The grinding limit ol cylinder head
is available by the cylinder block
grinding in an engine.

Depth of cylinder head grinding is

llA‘.ﬂ!

Depth of cylinder block grinding is

i.lE“

The limit is following:

A+B=02mm(0.0079in)

VALVE ASSEMBLY

1. Check each of the intake and
exhaust valve for worn, damaged or
deformed valve caps or stems. Correct
or replace the valve that is faulty,

2. Valve face or valve stem end
surface should be refaced by using a
valve grinder.

= L
EM285
Fig. EM-30 Intake and exhaust valve
dimensions
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In., | 38.0 to 38,2 (1.496 to 1,504)
L20A
L24 -
Valve head diameter | 33.0 to 33.2 (1.299 to 1.307)
e (in) L26 In. | 42.0 to 42.2 (1.654 to 1.661)
L2&
(Twin carb.)| Ex. | 35.0 to 35.2 (1.378 to 1.386)
In. | 115.6 to 115.9 (4.551 to 4.563)
L20A
L3234
Valve length 115.7 to 116.0 (4.555 to 4.567)
rem (i 126 In. | 114.9 to 115.2 (4.524 to 4.535)
L&
(Twincarb.)| Ex, | 115.7 to 116.0 (4.555 to 4.567)
L2DA
Valve stem diameter | L24 In. | 7.965 to 7.980 (0.3136 to 0.3142)
mm {in) L&
L26 7.945 to 7.960 (0.3128 to 0.3134)
(Twin carb.)

Walve seat angle In. & Ex.

45°30°

EMO30

Fig. EM-31 Checking valve stem

digmeter

Fig, EM-32 Reg:‘inci'ing valve foce

EM-8

Mote: When valve head has been wom
down to 0.5 mm (0.0197 in) in
thickness, replace the valve,
Grinding allowance for the valve
stemn end surface is 0.5 mm (0.0197
in) or less.

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.
If spring is out of square *S" in Figure
EM-33. more than specified limit,
replace with new ones.

2, Measure the free length and the
tension of each spring. If the measured
value exceeds the specified limit, re-
place spring.

ee—————— EM296

Fig. EM-33 Measuring spring squareness

EMI113
Fig. EM-34 Measuring spring tension
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* Valve spring specifications

L2s

L26 (Twin carb.)

L20A and 1.24
{Single carh.)
Valve spring free
length
mm (in)
Outer 47.75 (1.88)
Inner 44,68 (1.76)
Valve spring
pressured length
(valve open)
mrm/kg (in/lb)
Outer 30.0/43.0(1.181/94.8)
Intake
Inner 25.0/19.6 (0.984/43.2)
Quter 30.0/43.0(1.181/94.8)
Exhaust
Inner 25.0/19.6 (0.984/43.2)
Walve spring
assembled height
(valve close)
mm/kg (in/lb)
Outer 40.0/16.6 (1.575/36.6)
Inner 35.0/9.6 (1.378/21.2)
Out of square
{liﬂl‘}
mm (in)
Cuter
Inner

49.98 (1.968)

44.85 (1.766)

30.0/47.7 (1.181/105.2)

25.0/24.9 (0.984/54.9)

20.5/490(1.161/108)
24.5/25.5 (0965/56.2)

40.0/21.3 (1.575/47.0)
35.0/12.3 (1.378/27.1)

12 (0.866)
1.2 (0.047)

ROCKER ARM AND
VALVE ROCKER PIVOT

Check pivot head and cam contact
and pivot contact surfaces of rocker
arm for damage or wear. If necessary,
replace parts. A faulty pivot necessi-
tates its replacement together with the
corresponding rocker arm.

VALVE GUIDE

Measure the clearance between
valve guide and valve stem, If the
clearance exﬂﬁeds the designated limit,
replace the worn parts or both valve
and valve guide. In this case, it is
ewsential io  determine if such a
clearance has been caused by a womn

or bent valve stem or by a worn valve

guide.
8.3 to B.5 dia.
Exhaust (0.327 to (.355)
|
3(0.12) « ”
11213 to 12,234 dia.
1“‘?1“’ \1!‘5& (0.4733 to 0.4738)
T
; ,,1' LI I.f
7.7 dia. (0.303) |

EM297

b—al 1008 {0.425}41 9.5 diz, (0.374)
F— 39,0 (2.323)

Unit: mm (in)

Fig, EM-35 Service valve guide

EM-9

Determining clearance

Precise measurement of clearance
between valve stem and valve guide
needs the aid of a2 micrometer and a
telescope hole gauge. By using these
gauges, check the diameter of valve
stem in three places: top. center and
bottom. Insert telescope hiole gauge in
valve guide bore, measuring ai center.
Subitract the highest reading of valve
stern diameter from valve guide bore
to obtain the stem to guide clearance,
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"‘-—-..,,ﬁ___:,-—-q,,_‘x Intake valve Exhaust valve
Stem to guide
cle;‘mf“’ 0.020 to 0.053 0.040 to 0.073
mm (i) (0.0008 to 0.0021) (0.0016 to 0.0029)

Max. tolerance of
above clearance
mm (in)

0.1 (0.0039)

As an emergency expedient, a valve
is pushed in valve guide and moved to
the left and the right and which point
if its tip deflects about 02 mm
{(0.0079 in) or more, it will be known
that the clearance between stem and
guide exceeds the maximum limit of
0.1 mm (0.0039 in),

Note: Valve should be moved in
parallel with rocker arm. (General-
ly, a large amount of wear occurs in
this direction.)

i Max. allowable deflection
| 0.2 mm (0.0079 in)

=ais §
30 mm (1,181 in}

L
|

n-;(_w,ﬂ

/
i
e EMTI15

Fig, EM-36 Measuring elearance
between valve stem
and valve guide

Replacement of valve guide

1. To remove old guides, use a drift
and a press (under a 2-ton pressure) or
a hammer,

Drive them out from combustion
chamber side toward rocker cover,
Heated cylinder head will facilitate the
operation.

2. Ream cylinder head side guide
hole at room temperature.

Intake Exhaust
10.4 to 10.6 10.4 to 10.6
(04094 to 0.4173) (04094 to 0.4173)
—rh
| =Nl
4t { /
SIS
la— — i
EMI1E
Fig. EM-37 Valve guide hole
for service

\

L20A, 124, L26,
L26 (Twin carh.)}

Guide hole inner guide

For standard valve

11.985 1o 11.996
(0.4718 to 0.4723)

diameter **a” mm (in})

guide

For service valve

12,185 to 12.196
(0.4797 to 0.4802)

3. Press new valve puide inio head
carefully so that it will fit smoothly
after heating cylinder head to 150° to
200°C (302° to 392°F).

Valve guide of 0.2 mm (0.0072 in)
oversize diameter iz available for
service. See Figure EM-33,

R\\_&_

L20A,L24, L26,
L26 (Twin carb.)

Interference fit of valve
guide to guide hole mm (in)

0.027 to 0.049
(D.0011 to 0,0019)

EM-10

Fig, EM-38 Reaming valve guide

4, Ream the bore with valve guide
pressed in, wsing Valve Guide Reamer
Set ST11035000.

Reaming bore:
8.000 to 8018 mm
(0.3150 to 03157 in)

5. Correct valve seat surface with
new valve guide as the axis.

VALVE SEAT INSERTS

Check valve seat inserts for any
evidence of pitting at valve contact
surface, and reseat or replace if worn
out excessively,

Valve seat insert of 0.5 mm (0.0197
in) oversize is available for service in
this L series engine,

EM285
Fig. EM-39 Correcting valve seat
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L26, L26 (Twin carb.) L20A,1L24

’»32_5 (1.283) dia.
|
: 0.3 to 0.5

(00118 e QD197 C
Exhaust } [ Jf %

-lto 1.5
\,/-3::“ \7/ (0.0294 10 0.0591) R
|+ 30 (1.181) dia.

o e 37.580 to 37.596~
37.580 ta 37.596 (1.479 to 1.480)diz
(1.47% to 1. 4800 dia.

—_—

44,597 10 44.613 | 41597041613 |
e | 1.637 1.638) dia.
{1-?55 tl:'ll |,T$ﬁ1.|dlﬂ..- 613 {ﬂ.lﬁ??} { llu }dlﬁ 15 {“‘1953}
. § : i
[ntake 9 (0.3543) R— : 17 0.670) R (14
1.0 to 1.5 : 1 1.0 10 1.5 T
0,0394 to 0.0581) R | !
(0.0394 1o 0.0591) Rl b 1.25 ( ; 1.25
37 (1.457) dia.—=| (g (402 |——34“~339H’&“" (0.0492)
EM300 Fig. EM-40 Stondard valve seat dimensions
Replacing valve seat insert
1. Old insert can be removed by
' 1 boring out until it collapses. The
Cytinder head recess dimeter Unit: mm {in) machine depth stop should be set so
that boring cannot continue beyond
: L26, the bottom face of the insert recess in
L20A, L24 L26 (Twin carb.) cylinder head.
00 to 44,016 2. Select a snitable valve seat insert

For standard insert '1'”_:“]“ todl ._D!ﬁ 44.000 to i '?329 and check its outside diameter.

(1.6142 10 1.6148) | (1.7323 to L. ) 3. Machine eylinder head recess to
Intake PR (A E— T the concentric circles to valve guide

4], to 4. ; 0 4, ; i
B tervice iseit : center so that insert will have the

(1.6339 to 1.6345)| (1.7520 to 1.7526) .
T 4, Ream the cylinder head recess at
G 196 13 ine
L20A, L24, L26, L26 (Twin carb.} oG Tk e,

" 5. Heat cylinder head Lo a tempera-

For standard insert 37.000 10 37.016 “.—1-:}6? [ {a] |.45?3l} ture of lsun to :Uﬂnc {3{]2:5 to

Exhaust === 392°F),

For service insert 37.500 to 37.516 (1.4764 to 1.4770) 6. Fit insert ensuring that it beds on
the bottom [ace of its recess, and
caulk more than 4 points.

7. Walve seats newly fitted should be

Intake (.081 ta 0.113 {U.U[ﬁ? to ﬂ_uﬂ44, cut or gIUUTHj 'I.I.‘ril'lg Cutter Set Valve

Interference Seat ST11650001 at the specified
= P

fit mm {in] Exhaust 0.064 to G.ﬂ”ﬁ- {ﬂ.DUEi to U.GGSH] dimensions as shown in Figﬂl’ﬂ- EM'4I-

& Apply small amount of fine
griding compound to valve contacting
face and put valve into guide. Lap
valve against its seat until proper valve
teating is ohtained. Remove valve and
then clean valve and valve seat.

EM-11
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L204A, L24 L26, L26 (Twin carb.)
s
315)
N - \
Intak S o, //iiz?\
TE B 1 ?k(;\ = —
N i ™ [/“ —-i N
=37 (1,457) dia. -]
39.6 (1.559) dia.
1.8 (1.646) dia.
41 (1.614) dia. 44 (1.732) dia.
; | e
i
= !
P
Exhaust /<~9 o (”" &° /
P b 9
=N ' ¥ A e
[ ;/\ %ﬂ_%
Y J N Py
30 (1.181) dia. ‘
32,6 (1.283) dia- i_EE.El{l.Eﬂf{]dia_ | |
Ma6(1.362) dia,) DM mm (in)
EmM301

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

1. Measure the inside diameter of
camshaft bearing with an inside dial
gauge and the outside diameter of
camshaft journal with a micrometer. If
wear is found inside bracket, replace
evlinder head assembly.

Fig. EM-42 Checking camshajt bearing

Fig. EM-41 Standord valve seal dimensions

Camshafl journal to bearing clearance
m—

_HKH_‘_““-‘--..._

Standard Wear limit

0.038 to 0.067

il clearance mm (in) (0.0015 to 0.0026)

0.1 (0.0039)

Inner diameter of cam
shaft bearing mm (in)

458.000 to 48.016
{1.8898 to 1.8904)

VALVE TIMING

This diagram will apply to all cyl-
inders. If any valve is found “out of
specifications,” one possibility is that
cam lobe is worn or damaged, calling
for replacement of camshaft.

EM120

Fig. EM-43 Valve timing diagram
EM-12
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CAMSHAFT ALIGNMENT
1. Check camshaft, camshaft journal

Unit: degree

X a b - d & £ and cam surface for bend, wear or
damage. If problems are beyond the
L20A and L24 240 | 232 8 44 10 50 limits, replace the parts.
T 2. A bend valve is one-half of the
L26 (Twin carb.) 248 248 16 52 14 54 reading obtained when camshaft is
turned one full revolution with a dial
L2s 248 240 12 48 14 54 gauge applied to the center journal,

\ Standard Bend limit
Camshiast hend 0.02 (0.0008) 0.05 (0.0020)
mm {in)
EM302
Fig. EM-44 Checking camshaft bend
Camshaft specifications

\ L20A, L24 L26, L26 (Twin carh.)

—_— 39.95 to 40,00
ntake
1.5728 to 1.5748

Standard height 39.95 to 40.00 ( )
of cam mm (in) (1.5728 to 1.3748) 40.30 to 40.35

Exhaust (1.5866 to 1.5886)
Wear limit of cam height _ 0.25 (0.0098)

mm (in)

Allowable difference in diameter

between max. worn and min.
0.05 (0.0020
worn parts of camshaft journal ( )
mm (in)
Maximum tolerance in journal 0.1 (0.0039)
diameter mm (in) Rk A

Carmnshaft end play  mm (in) 0.08 to 0.35 (0.0031 to 0.0150)

? : Surface grinding limit;
Standard Maximum tolerance s .
\ The grinding limit of cylinder block

is available by the cylinder head prind-

Surface flatness less than T :
st i) 0.05 (0.0020) 0.10 (0.0039) ing in an engine,
) : Detpth of cylinder head grinding is

ilA LR
Depth of eylinder block grinding is

CYLINDER BLOCK 2. Measure the top of cylinder block sgw

(cylinder head mating face) for warp- The limit is following:
1. Visually check cylinder block for age. If warpage exceceds the limit, A+ B =02 mm (0.0079 in)
cracks or flaws, correct it.

EM-13
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cylinder bore at top, middle and bot-
tom positions toward A and B direc-
tions as shown in Figure EM-47 and
record the measured values,

Irei= EM303 ;
Fig, EM-45 Checking cylinder block o B b Vepmana
surface Fig. EM-48 Measuring cylinder bore
3. Using a bore gauge, measure cyl- diameter

inder bore for out-of-round or taper.

i . : 4,  When wear, taper or out-of-round
If, out-of-round or taper is excessive,

is minor and within the limit, remove

rebore the cylinder walis by means of
a boring machine. Measurement should
be taken along bores for taper and
around bores for out-of-round. See
Figure EM-47.

the step at the topmost portion of
cylinder using a ridge reamer or other
similar tool.

HOW TO MEASURE

Unit: mm {in)

CYLINDER BORE | Fee
Out-ofround XY Fig, EM-47 Cylinder bore measuring
Taper A-B A bore gauge is used. Measure positions
Standard
Wear limit
L20A L34, L?_'f':
L26 (Twin carb.)
. 78.000 to 78.050 83.000 to 83.050
Inner diameter
(3.0709 to 3.0728) (3.2677 to 3.2697) 0.2 (0.0079)
Cylinder bore Out-of-round 0.020 0.015
mm (in) (0.0008}) {0.0006)
Taper 0.015 (0.0006)
Difference cylinder bore  mm (in) 0.05 (0.0020) 0.2 (0.0079)
Oversize pistons (with pin) specifications
R BORING
e 124, L2, CYLINDE
L.26 (Twin carb.) 1. When any of cylinders needs
Piston dlameter boring, all other cy!lmders must also be
: bored at the same time,
mm (in) 2. Determine piston oversize ac-
Standard | 77935 1077.985 | 82.985 to 83.035 cording to the amount of ‘wear of
(3.0683 to 3.0703) | (3.2671 to 3.2691) cylinder.
0.25 (DO09R) | 78,165 to 78,215
Oversize (3.0774 to 3.0793)
0.50 (0.0197) | 78.415 to 78465 |83 465 to 83515
Owversize (3.0872 to 3.0892) | (3.2860 to 3.2880)
0.75 (0.0295) | 78.665 to 78.715
Oversize (3.0970 to 3.0990)
1.00(0.0394) | 78,915 to 78.965 |B3.965 to 84.015
Oversize (3.1069 to 3.1089) | (3.3057 to 3.3077)
1.50 (0.0591) |79.415 to 79.465
Oversize (3.1266 to 3.1285)

EM-14
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-3, The size to which cylinders must
be honed is determined by adding to
the largest pision diameter (at piston
skirt in thrust direction) piston-to-
eylinder clearance.

Fig. EM-48 Measuring piston diametfer
| - |

Fig, EM-49 Meesuring piston skirt

Rebored size calculation

D=A+B-C=A+[0005to0,025

mm (0.0002 to 0.0010 in)]

Where,
¢ Honed diameter

Skirt diameter a5 measured

Piston-to-wall clearance

Machining allowance [0.02 mm

(0.0008 in)]

BB S

Note: To prevent strain due to cutting
heat, bore the cylinders in the order
of 1-5-3-6-2-4,

4. Do not cut too much out of
cylinder bore at a time, but cut 0,05
mum (0.0020 in) or so at a time.
3. Measurement of cylinder bore
just machined requires the utmost care
since it is expanded by cutting heat.
6. As a final step, cylinders should
be honed to size.
7. Measure the finished cylinder
bore for out-of-round or tapered part.
B, Measure piston to eylinder
clearance.

This clearance can be checked

diameter easily by using a feeler gauge and a
L20A, L24, L26, L26 (Twin carb.)
Standard clearance mm (in) 0.025 to 0.045 (0.0010 to 0.0018)
Feeler gauge mm (in) 0.04 (0.0016)
Extracting force kg (lb) 0.2 to 1.5 (0.44 to 3.31)

Cylinder liner for service

spring balance hooked on feeler gauge,
measuring  the amount of force
required to pull out gauge from be-
tween piston and cylinder,

Notes:

a. When measuring the clearance,
slowly pull the feeler gauge straight
upward.

b. It is recommended that piston and
cylinder be heated to 20°C (68°F).

il
iR ]
I EM305
Fig. EM-50 Measuring piston fit
in cylinder

" Note: If cylinder bore has worn be-

vond the wear limit, use-cylinder
liner.

Undersize cylinder liners are avail-
able for service.

Interference fit of cylinder liner in
cylinder block should be 0.08 to
0.09 mm (0.0031 to 00035 in).

Unit: mm (in)

L20A

L24,1.26,L26 (Twin carb.)

Outside diameter

Inner diameter

Outside diameter

Inner diameter

77.45 to 77.55
(3.0492 to 3.0531)

4.0 (0.1575) 81.95 to 82,00
Undersize (3.2264 to 3.2283)
4.5(0.1772) 82.45 to 82.50
Undersize (3.2461 to 3.2480)
5.0 (0.1969) 82.95 to 83.00
Undersize (3.2657 to 3.2677)

87.00 to 87.05
(3.4252 to 3.4272)

87.50 to 87.55
(3.4449 to 3.4468)

8B.00 to 88.05
(3.4646 to 3.4663)

£2.50 to 82.60
(3.2480 to 3.2520)

EM-15
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PISTONS, PISTON
PINS AND
PISTON RINGS

1. Remove carbon from piston and
ring grooves with a carbon scraper and
a curved steel wire. The wire will be
useful in cleaning bottom land of ring
groove. Clean out oil slots in bottom
land of oil ring groove.

2, Check for damage, scratches and
wear, Replace if such a defect is
detected.

3. Measure the side clearance of
rings in ring grooves as each ring is
_installed. Clearance with new pistons
and rings should be as follows.

EM129

Fig. EM-51 Measuring piston ring

side elearance

4. Push ring into cylinder with a
piston so as to place it squarely in
cylinder; measure ting gap with a

feeler gauge.

Ring should be placed to diameter
at upper or lower limit of ring travel.

T EM130

Fig. EM-52 Measuring ring gap

Notes:

a, When piston ring only is to be
replaced, without cylinder bore
being corrected, measure the gap at
the bottom of cylinder where the
wedr is minor,

b. Oversize piston rings are available
for service. [0.5 mm (0.0197 in),
1.0 mm (0.0394 in) oversize] .

For L24 (530): further move 0,25
mm (0.0098 in), 0.75 mm (0.0295
in), 1.50 mm (0.0591 in).

Side clearance Unit: mm (in)
Standard
Wear limit
— 124,126,
A L26 (Twin carb:)
s © 0.040 00080 .| 0.045 to 0.08
AL (0.0016 t0 0.0031) | (0.0018 to 0.0031)
0.1 (0.0039)
Sexandbig 0.030 to 0.070 0.030 to 0.070
B | (0.00121t00.0028) | (0.0012 to0.0028)
Ring gap Unit: mm (in)
Standard
LZUA L2-4, L-Zﬁ‘, - WE-E.T limit
L26 (Twin carb.)
_— 0.20 to 0.35 0.23 to 0.38
opring (0.0079 to 0.0138) | (0.0091 to 0.0150)
0.14 t0 0.29 0.15 t0 0.30
Secondring | 0055 0 0.0114) | (0.0059 to 0.0118) Lo e
Oil in 0.30 to 0.90 03te09
1 Ting (0.0118 t0 0.0354) | (0.0118 to 0.0354)

EM-16
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5. Measure piston pin  hole in
relation to the outer diameter of pin.
If wear exceads the limit, replace such
piston pin together with piston on
which it is installed.

6. Determine the fitting of piston

pin into piston pin hele to such an
extent that it can be finger pressed at
room temperature. This piston pin
must be a tight press fit into con-
necting rod.

/

EM133
Fig. EM-55 Checking rod alignment

2. Check connecting rod for bend or
torsion using a connnecting rod
aligner. If bend or torsion exceeds the
limit, correct or replace.
EMYET EM132 3, When replacing connecting rod,
select rod so that weight difference
between new and old ones is within 7
ar (0.247 oz).
4, Install connecting rods with bear-
ings on to corresponding crank pins
and measure the thrust clearance. If

L20A, L24, L26, L26 (Twin carb.) the measured value Fxcaeds the limit,
S replace such connecting rod.

20,993 to 20.998 {0.8265 to 0.8267)

Fig. EM-53 Piston pin fitting Fig. EM-54 Measuring piston pin

diameter

Unit: mm (in)

Piston pin outside diameter

Piston pin hole diameter 21.001 to 21.008 (0.8268 to 0.8271)

Piston pin to piston clearance | 0,006 to 0,013 {0.00024 to 0.0005)

Interference fit of piston

. ; 0.015 to 0.033 {0.00059 to 0.00130)
pin to connecting rod

Maodel Standard Maximum
Fig. EM-56 Checking big end
Connecting rod bend o
or tu::rsiu_n {per 100 mm All 0.03 (0.0012) 0.05 (0.0020)
or 3.94 in length)
in
e CRANKSHAFT
|. Whenever crankshaft is removed
from engine, it should be cleaned
1204, 124, 126, Standard I Maximum toroughly in a suitable solvent. After
et bhuscdo Lo, cleaning check crankshaft journal and
0.2t00.3 crank pin for score, bias wear or
Big end play mm (in) {,[') 0079 10 0.011 ) 0.6 (0.0240) cracks. Repair or replace as required.
: : If defects are minor, dress with fine

crocus cloth.

2. Check with a micrometer journals
and crank pins for taper and out-of-
round, Measurement should be taken
along journals for taper and arcund
journals for out-of-round. See Figure
EM-57 for detail information.

CONNECTING ROD

1. If a connecting rod has any flaw
on both sides of the thrust face and

the large end, correct or replace it.

EM-17
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Cut-of-round XY
Taper AB
8

L20A 34,85 mm (1.372 in)
L24 36.85 mm {1.451 in)
Li6 3950 mm (1.555 in)

A B

A

All main journal

27 (1.063)

19.5 (0.768)

30.5 (1.204)
i

ﬁ_
ty
T T19.5 (0.768)

All main journal |
54.9432 to 54.955  All crank pin
(21631 to 2.1636) 49.961 to 49.994
(1.9670 te 1.9633)
EMIDG
Fig. EM-57 Crankshaft and journal
dimensions

Unit: mm (in)

If journals or crank pins are tapered

or out-of-round beyond limits, replace
with a new shaft.
3. Crankshaft can be checked for
bend by placing it on V-blocks and
using a dial gauge with its indicating
finger resting on center journal.

Fig. EM-58 Checking crankshafi bend

L20A,L24, L26 .
] ] L] t
L26 (Twin carb.) Standard Maximum
Taper and out-of-round less than
of journal and crank pin 0.01 (0.0004) 0.03 (0.0012)
mm (in} T
L20A, L24, 126, Standard Maximum
L26 (Twin carb.)
t
Crankshaft bend mm (in) Eﬁs }[‘;'Lm 0 0.10 (0.0039)

Mote: When measuring bend, use a
dial gauge. Bend value is a half of
the reading obtained when crank-
shaft is turned one full revolution
with a dial gauge attached to its
center journal.

4, After regrinding crankshaft, finish

it to the necessary size indicated in the

list on page EM-20 by using an
adequate undersize bearing according
to the extent of required repair.

5. Install crankshaft in cylinder

block and measure crankshaft free end

play.

Fig. EM-59 Checking crankshaft end
play

\ Standard Wear limit
Crankshaft free end 0.05t00.18
play mm (in) (0.0020 to 0,0071) B3 10.0118)

6. At the rear end of erankshaft,
check crankshaft pilot bushing for
wear or damage. Replace it, if any
defect is detected,

To replace crankshaft rear pilot
bushing procead as follows:
(1) Pull out bushing using Pilot
Bushing Puller ST16610001.

Fig. EM-60 Pulling out pilot
bushing

EM-18

(2) Before installing a new bushing,
thoroughly clean bushing hole. Press
fit bushing so that its height above
flange end is 6.5 to 7.0 mm (026 to
0.28 in). Do not oil bushing.

6.5 to 7.0 mm
l (0,26 to (.28 in)

PILOT BUSHING

EM308

Fig, EM-61 Press-fitting new pilot
bushing
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- BUSHING AND
BEARING

MEASUREMENT OF
MAIN BEARING CLEARANCE

1. Thoroughly clean all bearings
check for seratches, melt, score or
wear,

Replace bearings, if any defect is
detected.
2. Crankshaft journals and bearings
should be elean and free from dust and
dirt before oil clearance is measured,

EM141

Fig. EM-62 Plastigoge

3. Set main bearing on cap block.

4. Cut a plastigage to the width of
bearing and place it in parallel with
crank pin, getting clear of the oil hole.
Install cap on the assembly and tighten
them together to the specified torque.

Tightening torque:
4.5 to 5.5 kg-m
(33 to 40 ftdb)

Note: Do not turn crankshaft while
the plastigage is being inserted.

5. Remove cap, and compare width
of the plastigage at its widest part with
the scale printed in the plastigage
envelope.

EM142
Fig. EM-63 Measuring bearing
elearance

MEASUREMENT OF
CONNECTING ROD
BEARING

1. Measure connecting rod bearing
clearance in the same manner as above,

Bearing oil clearance

Tightening torque:
45t055 kgm
(33 to 40 ft1b)

L20A, 124, L26,
L26 (Twin carb.}

Standard

Wear limit

Main bearing clearance
mm {in})

0.020 to 0,072
(0.0008 to 0.0028)

0.12 (0.0047)

Connecting rod bearing
clearance mm (in)

0.025 to 0.055
(0.0010 to 0.0022)

0.12 (0.0047)

2. If clearance exceeds the specified
valve, replace bearing with an under-
size bearing and grind the crankshafi
journal adequately,

FITTING BEARINGS

Bearings are manufactured with
crush to make bearings snug down into
its bore, To measure this, proceed as
follows:

o
Bearing
crush .

EM143

Fig, EM-62 Checking bearing crush

Bearing crush

1. Set main bearing in main bearing
cap recess or cylinder block bearing
recess correctly.

2. Lock the one side end of bearing
and press the other side until the
bearing back surface touches the
TECEss,

3. Then, measure bearing crush “H”
with a feeler gauge. See Fipure EM-54.
The standard bearing crush value is
listed below.

4. Handle connecting rod bearing in
the same manner as above.

\

L20A, L34, 126, L26 (Twin carb.)

All main bearing mm (in)

0 to 0.03 (0 to 0.0012)

All connecting rod bearing mm (in}

D.015 to 0.045 (0.0006 to 0.0018)

EM-19
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Main bearing undersize

Unit: mm (in)

L20A, L24, L326,
L26 (Twin carb.)

Bearing top thickness

Crank journal diameter

1.822 to 1.8335

54942 to 54,955

SR (0.0717 to 0.0722) (2.1631 to 2.1636)
0.25 (0.0098) 1.947 to 1.960 54.692 to 54.705
Undersize (0.0767 to 0.0772) (2.1332 10:2.1537)

0.50 (0.0197)

2.072 to 2.085

54.442 to 54.455

(0.0600 to 0.0605)

Undersize (0.0816 to 0.0821) (2.1434 to 2.1439)
0.75 {0.0295) 2197 12,210 54.192 o 54.205
Undersize (0.0865 to 0.0870) {2.1335 t0 2.1341)
1.00 (0.0394) 2.322 to 2.335 53.942 to 33.955
Undersize (0.0914 to 0.0919) (2.1237 to 2.1242)
Connecting rod bearing undersize Unit: mm (in)
Bearing top thickness Crank pin diameter
L20A. L24, L26, L204, L24, L26,
L26 {Twin carh.) L26 (Twin carb.)
STD 1.493 to 1.506 49961 to 49.974
(0.0388 1o 0.0393) (19670 te 1.9675)
0.6 (0.0236) Undersize 1.523 to 1.536 49.0901 10 49.914

(1.9646 10 1.9651)

.12 (0.0047) Undersize

1.553 to 1.566
{0.0611 to 0.0617)

49.541 to 49.854
(1.9622 to 1.9628)

(.25 (0.0098) Undersize

1.618 to 1,631
(0.0637 to 0.0642)

49.711 tn 49.724
(1.9571 to 1.9576)

+0.50 (0.0197) Undersize

1.743 to 1.756
(0.0686 to 0.0691)

49.461 t0 45.474
(1.9473 to 1.9478)

0.75 (0.0295) Unsersize

1.8648 1o 1.881
{(0.00733 1o 0.0741)

49211 to49.224
(1.9374 10 1.9379)

1.00 (0.0394) Undersize

1.993 1o 2.006
(0.0785 to 0.0790)

48961 to 48.974
(1.9276 to 1.9281)

EM-20
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MISCELLANEOUS
COMPONENTS

CRANKSHAFT SPROCKET,
CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
weat. Replace sprocket if any fault is
found.

2. Insztall camshaft sprocket in posi-
tion and check for runout. If it ex-
ceeds 0.1 mm (000393 in) total

indicator reading, replace camshaft
sprocket, Also check for end play,

EM3D3

Fig. EM-65 Cheeking qan:sha,ﬁ
sprockef runout

L20A, L24, 126, L26 (Twin carb,)

Camshalt end play mm (in)

008 to 0,38 (0.0031 10 0.0150)

EM310

Fig, EM-88 Checking camshafi
end play

3. Check chain for damage, exces-
sive wear or stretch at its roller links.
Replace a faulty chain.
4. When chain stretches excessively,
the valve timing goes out of order.
Two location {camshaft set) holes are
provided in camshaft sprocket to cor-
rect the valve timing.

Adjust camshafi sprocket location.
If the stretch of chain roller links is
excessive, adjust the camshaft sprocket

@ Lo : Timing mark

1 to 3 : Location hole

Before adjustment

. limit.) “

~blong groove

- Location match

location by transferring the camshaft
set position of camshaft sprocket to
No, 2 or Mo. 3 holes.

1. Turn engine until No. 1 piston is
at T.DC. on its compression stroke.
Examine whether camshaft sprocket
location notch comes off the left end
of the oblong groove on camshaft
locate plate, (If the location notch i
off the left end of the oblong groove,
the stretch of chain is beyond the

flﬂ'i EM146

Fig, EM-687 Camshafl locete plate

After adjustment

EM31

Fig. EM-68 Adjusting camshafl sprockel location

EM-21

2. Turn engine until No. 1 piston is
at T.D.LC, on its compression stroke,
seiting camshaft on No.2 location
hole in camshaft sprocket. Then this
No. 2 notch should be on the right end
of the oblong groove. When No. 2 hole
is used, also No. 2 timing mark have to
be used, The amount of the modifi-
cation s 4% by the rowation of crank-
shaft.

3. If the wvalve timing cannot be
corrected by using No. 2 hole, use No,
3 hole in the same procedure as
mentioned above, The amount of the
modification by using No. 3 hole is 8°
by the rotation of crankshaft.

4, When the modification bécomes
impossible even by transferring the
camshaflt location hele, replace chain
assemibly.

CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage. Re-
place if necesszary.

EM127
Fig. EM-63 Comshaft drive mechanizm

FLYWHEEL

1. Check the clutch disc contact
surface with flywheel for damage or
wear. Repair or replace if necessary.

2,  Measure runout of the clutch disc
contact surface with a dial gauge. If it
exceeds 0.15 mm (00059 in) total
indicator reading, replace it.
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Fig. EM-70 Checking flywheel
devintion

3. Check tooth surfaces of ring gear
for flaws or wear,
Replace if necessary.

PREGALITIONS ooomniumpas s

CYLINDER HEAD

PRECAUTIONS

1. Use thoroughly cleaned paris,
Particularly, make sure that oil holes
are clear of foreign matter.
2, When installing sliding parts such
as hearings, be sure to apply engine oil
to them,
3. Use new packings and oil seals.
4, Do not reuse lock washers that
have been removed.,
5. Keep tools and work benches
clean,
., Keep the necessary parts and
tools ready near at hand.
7. Be sure to follow
tightening torque and order,
#.  Applying sealant

Use sealant to eliminate water and
il leaks. Parts requiring sealant are:
{1y Front cover gasket: Front side
of cylinder block and cover gasket. See
Figure EM-T2.
(2) Front cover: Top of front cover,
see Figure EM-72,
(3) Main bearing cap and cylinder
block: Each side of rear main bearing
cap and each corner of eylinder block.
See Figure EM-73.
(4) Cylinder block: Step portions at
four mating surfaces (cylinder block to

specified

Note: Replace ring gear at about 180°
to 220°C (356° to 428°F).

FRONT COVER AND
REAR OIL SEAL

First check front cover and rear oil
seal for worn or folded over sealing lip
or oil leakage. If necessary, replace
with a new seal. When installing a new
seal, pay attention o its mounting
direction,

Note: It is good practice to renew oil
seal whenever engine is overhauled.

ENGINE ASSEMBLY

front chain cover and cylinder block
to rear main bearing cap), See Figure
EM-74,

Note: Do not apply sealant too much.

Foints to be applied sealant

EMI63

Fig. EM-72 Applying sealant {Front
over and gasket)

Cylinder block

F‘-»./r

20 to 25 mm’ LT
{0,787 to 0,984 in) Jj

Points to apply sealant gpinqa
Fig. EM-73 Applying sealant {Main
begring cap and cylinder block)

EM-22

Rear main bearing cap
ol

Front
&

Front Rear

EM150

Fig. EM-71 Oil seal of erankshaft

CONTENTS
,,,,,,, EM-22 FISTON AND CONNECTING ROD .......... EM-23
....... EM-22 ENGINE ASSEMBLY . ...uvuvanavsvinininy EM-24

Points be
applizd sealant

EM3I1E
Fig, EM-74 Applying sealant
{Cylinder block)

CYLINDER HEAD

1. Valve assembly and wvalve spring.

Using Valve Lifter ST12070000, set
valve spring seat in position, and fit
valve guide with oil seal,

Assernble valve in the order: valve,
inner and outer valve springs, spring
retainer, valve collet and valve rocker
guide.
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ST12070000

Fig, EM~?5 Installing valve

Notes: :

a. Check whether the valve face is free
from foreign matters.

b. Outer valve spring is of an uneven
pitch type. Install spring facing
painted side to cylinder head sur-
face,

Painted color;

Painted side

r
MNallow pitch  Wide pitch

EM3tE

Fig. EM-T6 Installing valve spring

2. Walve rocker pivol assembly
Screw wvalve rocker pivots joined
with lock nuts into pivot bushing.
3. Camshaft assembly
Set locating plate and install cam-
shaft in cylinder head carefully. Do
not damage the bearing inside. The
oblong groove of locating plate must
be directed toward the front side of
engine.

Oblong groove of locating plate

EM317
Fig. EM-77 Installing camshaft
lopating plate

4. Install camshaft sprocket on cam-
shaft and tighten it together with fuel
pump cam to the specified torque,

Tightening torque:
13 to 15 kg-m
(94 to 108 fi-lb)

© At this time, check camshaft end

Fig. EM-78 Imtﬂ!iing camshaft
sprocket

3. Install rocker arms by pressing
down valve springs with a screwdriver,

-._1 H -...ﬂl FAy
=1 Ak \._._

éf' j \/O 2

EMS‘JQ

Fig. EM-79 [nstalling rocker arm

6. Install valve rocker springs.

7. After assembling cylinder head,
turn camshaft until No. 1 piston is at
T.D.C. on its compression stroke.

Fig. EM-80 Assembling cylinder head

PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pinsand
connecting rods to the designated cyl-
inder.

EM-23

ST13030001

EM158
Fig. EM-81 Installing piston pin

Front mark

EM3z21

Fig, EM-82 Assembling piston and
connecting rod

Notes:

a. Piston is pressed into connecting
rod, and fitting force is from 0.5 to
1.5 tons and the aid of Piston Pin
Press Stand ST13030001 is neces-
sary.

When pressing piston pin in con-
necting rod, apply engine oil to pin
and small end of connecting rod.

b. Arrange so that oil jet of com-
necting rod big end is directed
toward the right side of cylinder
block.

c. Be sure to install piston in cylinders
with noich mark of piston head
toward the front of engine.

2. Install piston rings
Install top and second rings in right
position, with the marked side up.

a. Top ring is chromium-plated on
liner contacting face,

b. Second ring has larger taper surface
than top ring.

c. In the combined oil ring, upper rail
is the same as lower one.

o

EM158
Fig. EM-83 Installing piston ring
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3. Fix bearings on connecting rod
and connecting rod cap.

MNote: Clean the back side of bearing
carefully.

ENGINE ASSEMBLY

1. 'The first step in engine assembly
is to bolt Engine Attachment
ST05340000 to right hand side of
cylinder block, In succession, install
block in Engine- Stand ST05015000
with engine bottom up,

2. Set main bearings at the proper
portion of cylinder hlock.

# #5 #4 F3 0 #1 #i
EM322
Fig. EM-84 Main bearings

3. [Install baffle plate including cyl-
inder block net,

Notes:

a. Only center bearing (No. 4) is a
flanged type.

b. All inter-bearings are the same type.

c. Front bearing (No. 1) is also the
same type as rear hearing (No. 7).

d. All bearings have aninterchange-
ability between uppetr and lower
bearings.

4. Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap.

Install crankshaft.
5. [Install main bearing cap and
tighten bolts to specified torque.

Tightening forgue:
4.5 10 5.5 kg-m
(325 to 39 8 ftlb)

Motes:

a. Apply sealant to each side of rear
main bearing cap and each corner
of cylinder block as shown in
Figure EM-73.

b. Arrange the parts so that the arrow
mark on bearing cap faces toward
the front of engine,

c. Prior to tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft in
the axial direction.

d. Tighten hearing cap bolts gradually
in separating two to three stages
and outwardly from center bearing
in the sequence as shown in Figure
EM-85.

2

After securing bearing cap bolts,
ascerfain  that
smoothly,

crankshaft  turn

Fig. EM-85 Torque séquence of cap
) bolts

6. Make sure that there exists proper
end play at crankshaft,

Crankshaft end play:
005 to 0.18 mm
(0.0020 to DODT1 in}

Flg. EM-86 Checking crankshaft end

play

7. TInstall side oil seals into rear main

bearing cap. Prior to installing, apply
sealant to these seals.

Fig. EM-87 Driving side oil seal
EM-24

&, Install rear oil seal using Crank-
shaft Rear Ol Seal Drift ST15310000.
Apply a lithium grease to sealing lip of
oil seal,

Fig, EM-88 [Installing rear oil seal

9.  Install rear end plate,
10,  Install flywheel securely, and

tighten bolts to specified torque,

Tightening torgue:
13 to 15 kg-m
{94 to 108 fi-lb)

EMI2T
Fig. EM-89 Installing flywheel

11, Insert pistons in corresponding
cylinder using Piston Ring Compressor
EM03470000,

EXMO3L 7000

EMazE
Fig, EM-50 Installing pistan-rod
assem by

Motes:

a. Appl¥ engine oil to sliding parts.

b. Arrange so that the notch mark on
piston head faces to the front of

enging.
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c. Install piston rings at 180" to each
other, avoiding their fit in the
thrust and piston pin directions.

i

Pistan pin direction?

. Tap ring

~2> Oilring

Thrust direction

o S
Second ring EMIGS

Fig. EM-21 Piston ring direction

12. Install connecting rod caps.

‘Tightening torgque:

4.5 to 5.5 kg-m
{33 to 40 fi-lb})

EM329

Fig, EM-92 Instolling conneeting rod
cap

Mote: Arrange connecting rods and
conneciing rod caps so that the
cylinder numbers face in the same
direction,

13. Make sure that there exists
proper end play at connecting rod big
end, :

Fig. EM-93 Checking big end play

Big end play:
0.2 t0'0.3 mm
(0.0079 to 00118 in)

14, Install cylinder head assembly,

EMZIZ0
Fig, EM-94 Cylinder head bolts

{1y _Thoroughly clean cylinder block
and head surface,

Do not apply sealant to any other
part of eylinder block and head sur-
face,

(2) Tum :ranks.h_aﬁ until Na, |

piston is at T.D.C, on its compression

stroke.

(3) Make sure that camshaft
sprocket  location. notch and  plate
oblong groove are aligned at their
carrect positions.

(4) When installing eylinder head,
make sure that all valves are apart
from head of pistons,

(5} Do not rotate crankshaft and
camshaft separately, because valves
will hit head of pistons.

(6) Temporarily tighten twe bolis
(1), (@) shown in Figure EM-100.

Tightening torque:
2 kg-m (14.5 ft-Ib)

15. Install crankshafi sprocket and
distributor
thrower.

drive gear and fit ail

MNote: Make sure that the mating
marks of crankshaft sprocket faces
to the front.

16, Install timing chain.

Motes:
a. Make sure that crankshaft and cam-
shaft keys point upwards,

EM-25

e

Fuel pump drive
<am

Chain gauijde
Chain tensioner
Crank sprocket
Cam sprocket
Chain guide

L= O L S PE Y

EM159
Fig, EM-95 Installing timing chain

b. Set timing chain by making its
mating marks align with those of
crankshaft sprocket and camshaft
sprocket the right hand side. There
are forty-two chain links between
two mating marks of timing chain.

e. No. 1 hole is factory adjusted.
When chain stretches excessively,
adjust camshaft sprocket at No. 2
or Mo 3 hole,

~d. Use a set of timing marks and

location hole numbers,

17, Install chain guide to cylinder
block.
18.  Install chain tensioner.

Mote: Adjust the protrusion of chain
tensioner spindle to 0 mim (0 in).

S )&l

f
]Sgindlr

D Fi bt |
(= Ormm (D in)
B

. @0g

=Chain I:n.si;:mu.'.r '
iy SR Ay
B EM170

Fig. EM-8¢ [nstalling chain tensioner

19, Press new oil seal in front cover,
(fromt cover oil seal should be replaced
when front cover is disassembled.)

200, Install front cover with gasket in
place.

Timing mork
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Notes:

a. Apply sealant to front side of cyl-
inder block and fronl cover gasket
as shown in Figure EM-72.

b. Apply sealant only to the top of
front cover as shown in Figure
EM-72.

c. Install front cover with head gasket
in place.

d, Check the height difference be-
tween cylinder block upper face
and front cover upper face. Its
difference must be less than 0.15
mm (0.0059 in).

e, Note that different types of bolts
are used,

f. Apply a lithium grease to sealing lip
of oil seal.

EM332
Fig. EM-898 Front cover bolts

Tightening torque:

Size MB

(0.315 in})
1.0to 1.6 kg-m
{7.2to 11.6 ft-lb)

Size Mé

(0.236 in)
04 to 0.8 kg-m
(2.9 to 5.8 ft-1b)

21. Install crankshaft pulley and
water pump, then set No. | piston at
T.D.C. on its compression stroke.

Crankshaft pulley nut
tightening torque:

12 to 16 kg-m

(86.8 to 115.7 ftdb)

: ““ﬁw#fr
Fig. EM-93 Installing crankshaf?
pullew

22. Finally tighten head bolts to the
specified torgque in three steps ac-
cording to the tighiening sequence as
shown in Figure EM-100.

Note that two types of bolts are
used,

Special tool Cylinder Head Bolt
Wrench ST1012000,
Tightening torque:
15t turn
4.0 kg-m (28 9 [t-1b)
2nd turn
6.0 kg-m (43 .4 ft-lb)
3rd turn
6.5 to 8.5 kg-m
(470 to 61.5 ftdb)

@' s EM33E

Fig, EM-100 Tightening sequence

Notes:

4. Be sure to tighten two small bolts.

b. After engine has been operated for
several minutes; if necessary, re-
tighten.

23.  Install oil pump and distributor
driving spindle into front cover.

Tightening torque:
11to15ka-m
(3.0to 108 ft-lb)

Notes:

a. Assemble oil pump and drive
spindle, making driving spindie
mark face to oil pump hole, and
then move by one notch as shown
in Figure EM-101.

b, Install oil pump together with drive
spindle so that the projection on its
top is located in I1 : 25 a.m.
position, at this time, the smaller
bow-shape will be placed toward
the front.

c. Do not forget to install gasket.

EM-26

ELOOG

Fig. EM-101 Setting diztributor
driving spindle

Fig, EM-103 Setting distributor
drive spindle

24, Install fuel pump, water inlet
elbow and front engine slinger in their
positions.

Fuel pump tightening torque:
1.2 to 1.5 kg-m
(8.7 10 13.0 f-b)

Note: Do not forget to install fuel
pump spacer and packings inserted
between spacer and block, fuel

pump.

25, Install oil strainer, oil pan gasket
and oil pan.

Motes:

a. Apply sealant to the step portions
at four mating surfaces as shown in
Figure EM-74.

b. Tightening oil pan should be per-
formed in criss-cross pattern and
finally to 0.6 to 1.0 kgem (4.3 to
7.2 ft-Ib) torque.
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26.  Adjust valve clearance to the
specified dimensions,

Special tool Pivot Adjuster
ST10640001.
Tightening torgue:

5010 6.0 kz-m

(36.2 to 43 4 fi-lb)

Nutes:
a. First set clearance to the cold
specifications.

EMM3ZR
Fig. EM-104 Adjusting valve clearance

b. After engine has been assembled,
run it for at least several minutes,
finally adjust the clesrance to the
warm specifications.

For details, refer to *“Adjusting
intake and exhaust valve clearance™
in ET section.

27. Install rear engine slinger,
exhaust manifold and intake manifold.

Tightening torque:
12 to 1.6 kg-m
(8.7to 11,6)

L20A, L24, L26,
L36 (Twin carb.)
Intake 0.2 (0.0079)
Cold
0,25 (0.0098
Valve clearance Eaaen © )
o450 Intake 0.25 (0.0098)
Hot
Exhaust 0.30(0.0118)

EmM339

Fig, EM-105 Installing manifolds

28,  Install distributor assembly,
29, Install carburetor assembly and
carburetor insulator with stamp facing
upward. Tightening torque 0.8 to 1.2
ke-m (5.8 to 8,7 ft1b).

For L24 {Twin carb.) Install heat
shield plate at the same time.

Fig, EM-106 [nstalling heat shield
plaie

30. Install fuel pipes and vacuum
hose.

All pipes and hoses should be
clamped securely, being careful not to
alfow them to interfere with adjacent
or surrounding parts,

EM-27

31. Inmstall thermostat housing,
thermostat and water outlet in their
positions. Do not forget to install
gaskat.

32. Install rocker cover.

Note: Bond pasket to rocker cover
using sealant. Then, install rocker
cover to cylinder head.

33.  Install spark plugs.

34, Connect distributor to plug high
tension lead wire,

35. Install engine mount bracket on
left hand side.

36. [Install clutch assembly.

Special tool Clutch Aligning Bar
ST20630000,
Tightening torque:

12to 22 keg-m

(8.7 to 16.0 filb)

'-.. | ;
z Al |
ST‘Jumnnnu EM177
Fig. EM-107 Installing clutch assembly

37. Using an overhead hoist and
lifting cable, hoist engine up a way
from engine stand and then down onto
engine  carrier.  Install  alternator
bracket, adjusting bar, alternator, fan
pulley, fan and fan belt in this order.
Then, check to be sure that deflection
of fan belt is held within 8 to 12 mm
{0315 10 0.472 in) when thumb pres-
sure is applied midway between pul-
leys [A pressed force is about 10 kg
(220 1b)].

] H\)}L.B to 12 mm
A00.3150 to 4724 in)

L5 EM341
Fig. EM-108 Fan bell tension
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38. Install engine mount bracket fasten it on cylinder block by hand. 39.  Power engine oil up to specified
{right hand), oil filter, oil pressure level.

switch, oil level gauge and water drain Note: Do not overtighten filter, or oil

plug. When installing an oil filter, leakage may occur.

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATION

Maodel L20A L24 L26
Cylinder arrangement o, in line
Displacement  cc {(cu in) 1998 (121.92) 2,393 (146.02) 2,565 (156.52)
Bore and stroke  mm (in) T8 x69.7(3.071x 2.749) | 83 x73.7(3.271 x 2.902) 83 x79(3.271 x3.110)
Valve arrangament ' 0OH.C.
Firing order ) 1-5-3-6-2-4
Single carh, Single carh, Single carb.  Twin carb,

Engine idle rpm

M/T 5350 350 550 a3l

AT 650 630 650 700
Eng]'.ne idle manifald :

; 450 (17.7 430 (16.
mmHg (inHg) at idle rpm OO 450 (17.7) ( ) (69}
Oil pressure
(Warm at 2,000 rpm) 3.5 Lo 4.0 (49.8 to 56.9)
kg/em? (psi) =
M/T: Manual Transmission AJT: Automatic Transmission
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TIGHTENING TORQUE

L26
Model L20A L24

Single carb. | Twin carb.

Cylinder head bolts
kg-m (ft-1b)

" 3rd Tumn

1st Turn 4.0 (28.9) 2nd Turn 6.0 (43.4) vyl -
. B s u] i

Ep:;:iti{:;ilri;:}d big end nuts 317t043(26.8 to 31.1)
ﬂw;::i tft“u;r}-g bolts 13 to 15 (94 to 108)
Mﬂiﬂgjﬂ::ﬂgfiﬁb;ap bolts 45 10.5.5 (33 0 40)
LT;]I:E ;ﬂ:}cket bolt 13 to 15 (94 to 108)
Dﬂ_]f;:&?tlflii) 0.6 to 1.0 (4.3 to 7.2)
Oil E;zp(f?il}s 1.1 to 1.5 (8.0 ta 10.8)
0il f;; d&fﬂ; ?IUg 2.0103.0(145. 10 21.7)
Rui:_e;;::i;j; ;uck nuts 5.01t06.0(36.2t043.4)
cm:gm;fz flslcbn}th:g plate bolts 0.5 to 0.8 (3.6 to 5.8)
caf;f&: ;;t;s 3.6107.2(26 to 52)
Mazi:t:rlld(;lt:tbs] 0.8t01.2(5.8108.7)
Fuel pump nuts 1.2to 1.8 (8.7 to'13.0)
kg-m (ft-1b)

Crank pulley bolt

kg-m (ft-1b) 13.0 to 15.0 (94 to 108)

Front cover bolts
kg-m (ft-1b)

M 0410082910 5.8)
BM 1.01to 1.6 (7.21t0 11.6)

Oil strainer

kg*IiI (Lb) 0.4 to 0.6 (2.9 fo 4.3)
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SPECIFICATIONS
L26
Model L20A L24 : .
Single carh. | Twin carb.
a)  Valve mechanism
Ve deaance (Liot) In. 0.25 (0.0098) Ex. 0.30 (0.0118)
mm (in)
¥alveclopuncs)(Cold) In. 0.20 (0.0079) Ex. 0.25 (0.0098)
mm (in)
Valve head dia.
mm (in)
—Intake 38 (1.5000) 42 {1.6535)
—Exhaust 33(1.3102) 35(1.3779)
Valve stem dia.
mm ({in)
—Intake 7.965 to 7.980 (0.3136 to (.3142)
—Exhaust 7.945 to 7.960 (0.3128 to 0.3134)
Valve length
mm (in)
1149 to 115.2
~Intake 115.6 to 115.9 (4.551 to 4.562) (4.524 to 4,535)
—Exhaust 115.7 to 116.0 (4.555 to 4.567) 115.7 to 116.0
(4.555 to 4.567)
Vlave lift .
mm (in)
—Intake 10.0 (0.394) 11 (0.433)
—Exhaust 10.0 (0.394) 11 (0.433)
Valve spring free length
mm (in)
—Outer 47.75 (1.88) 49.98 (1.968)
—Inner 44.68 (1.76) 44.85 (1.766)
Valve spring pressured
length (valve open)
mm (in)/kg (Ib)
—Outer 30.0/43.0 (1.181/94.8) 30.0/47.7
Intake (1.181/105.2)
—Inner 25.0/19.6 (0.984/43.2) 25.0f24.7
(0.984/54.5)
—Outer 30.0/43.0(1.181/94.8) 29.5/49.0
Exhaust {1.1a61/108.0)
—Inner 25.0/19.6 (0.984/43.2) 24.5/25.5
(0.965/56.2)
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L26

Model L20A L4 ~
Single carb. | Twin carb.

Valve spring assembled height
(valve close)
mm/kg (in/lb)

~Quter 40.0/16.6 (1.575/36.6) 40.0/21.3 (1.575/47.0)
~Inmer ) 35.0/9.6 (1.378/21.2) 35/12.3(1.378/27.1)

WValve spring effective turns

—Outer 3.0
Intake
—Inner 55 i
—Qutear 5.0 ER
Exhaust i
~Inner 5.5 | |
Walve spring wire dia. I
mm (in) W
—Outer 4,0 (0.1575) 4.0 (0.1575) '
Intake I
—Inner 2.7(0.106) 2.9(0.1142) '
- 4.0 (0.1575) i
Exhaust i
Valve spring coil dia.
mm (in} |
—Quter 33.2(1.307) 33.2(1.307) |
—Inner 24.2(0.953) 24.9 (0.980)
Valve guide length
mm (in)
—Intake 59.0(2.323)
—Exhaust 50.0(2.323)
Walve guide height from
head surface 10,4 t0 10,6 (0.410t0 0.417)
mm (in)
WValve guide inner dia.
mm (in)
|
—Intake 8.000 to B.018 (03150 to 0.3157) |
—Exhaust 8.000 to 8.018 (0.3150 10 0.3157)
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Model

L26
LI0A L24

Single carh. | Twin carb.

Valve guide outer dia.

(standard)
mm (in)
—Intake
—Exhaust
Valve guide to stem clearnace
mm (in}
~Intake
—Exhaust
Valve seat width
mm (in)
—Intake
—Exhaust
Valve seat angle
—Intake
~Exhaust
Valve seat interference fit
mm {in)
—Intake
—Exhaust

Valve guide interference fit
mm (in)

b) Camshaft and timing chain

Camshaft end play
mm (in)

Camshaft robe lift

12.023 to 12.034 (0.4733 to 0.4738)
12.023 to 12,034 (0.4733 to 0.4738)

0.020 to 0.053 (0.0008 to 0.0021)
0.040 to 0,073 (0.0016 to 0.0029)

1.4 to 1.6 (0.055 to 0.063)
1.8 to 2.2 (0.071 to 0.08T)

45°
45°

0.081 to 0.113 (0.0032 to 0.0044)
0.064 to 0,096 (0.0025 to 0.0038)

0.027 to 0.049 (0.011 to 0.0019)

0.08 to 0.38 (0.0031 to 0.0150)

mm (in)
—Intake 7.00
0.275
6.65 (0.2756)
—Exhaust (0.2618) 7.00
(0.2756)
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L26
Model L20A L24
Single carh, | Twin carb.
Camshaft journal dia.
mm (in)
- —lst 47.949 to 47.962 (1.8877 to 1.8883)
=2nd 47.949 to 47.962 (1.8877 to 1.8883)
~3rd 47.949 to 47.962 (1.8877 to 1.8883)
—4th 47.949 to 47,962 (1.8877 to 1.8883)
—5th 47.949 to 47,962 (1.8877 to 1.3883)
Camshaft bend
mm (in) 0.02 (0.0007)
Camshaft journal to bearing
clearance 0.038 to 0.067 (0.0015 to 0.0026)
mm (in)
Camshafl bearing inner dia.
mum (in)
—1Ist 48,000 to 48.016 (1.8398 to 1.8904)
—2nd 48,000 to 48.016 (1.8898 to 1.8904)
—3rd 48.000 to 458.016 (1.8898 to | .8904)
—4th 42,000 to 48.016 (1.8898 1o 1.8904)
¢) Rocker arm lever ratio 15
d} Connecting rod
Center distance
s {in) 133.0 (5.24) 133.0(5.24) 130.35 (5.132)
Bearing material F770
Bearing thickness (8. T.D.)
stim (i6) 1.493 to 1,506 (0.0588 to 0.0593)
Big end play
mim (i) 0.20 to 0.30 (0.0079 to 0.0118)

Connecting rod bearing clearance
mm (in)

Connecting rod bend or torsion
{per 100 mm or 2.937 in)
mim (in)

0.025 to 0.055 (0.0010 to 0.0022)

less than 0,03 (0.0012)
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L26
Model L20A L24
Single carb. | Twin carb.
e} Crankshaft and main bearing
Journal dia, 54
st i) 942 to 54.955 (2.1631 to 2.1636)
Journal taper & out-of-round
siim fin) less than 0.01 (0.0004)
Crankshaft free end play
mm (in) 0.05 to 0.18 (0.0020 to 0.0071)
Wear limit of dittoed play
. fin) 0.3(0.0118)
Crank pin dia.
mm (i) 49.961 to 49974 (1.9670 to 1.9675)
Crank pin taper & out-of-round
mm (in) less than 0,01 (0.0004)
Main bearing material F170
Main bearing thickness (5.T.D.} 1.822 to 1.B35 (0.0717 to 0.0722)
Main bearing clearance
st (i) 0.020 to 0.072 (0.0008 1o 0.0028)
Wear limit of dittoted clearance
mm (in) 0.12(0.0047)
Crankshaft bend "
s {in) 0.05 (0.0019)
f) Piston
Piston dia. —5.T.D. 77.915 to 77.965 B2.985 to 83.035 §2.985 to 83.035

mm (in)

0.25 (0.0098)
Oversize

0.50(0.0197)
Oversize

0.75 (0.0295)
Oversize

1.00 (0.0394)
Oversize

1.50 (0.0590)
Oversize

(3.0675 to 3.0695)

77.935 to 77985
(3.0683 to 3.0703)

78.165 to 78.215
(3.0774 to 3.0793)

TJEALS to TR465
{3.0872 to 3.0892)

78.605 to T8.715
(3.0970 to 3.0990)

78.915 to T8.965
(3.1069 to 3.108%)

(3.2671 to 3.2691)

83,215 to 83.265
(3.2762 to 3.2781)

83.465 to 83.515
(3.2860 to 3.2880)

83.715 to 83.765
(3.2959 to 3.2978)

83.965 to 84.015
(3.3057 to 3.3077)

84,465 to 84.515
(3.3254 10 3,3274)

(3.2671 ta 3.2691)

83.215 to 83.265
(3.2762 t0 3.2781)

83.465 to 83.515
(3.2860 to 3.2880)

83.715 to 83.765
(3.29259 to 3.2978)

83.965 to 84.015
(3.3057 to 3.3077)

84.465 to 84,515
(3.3254 10 3.3274)
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L26
Maodel L20A L24 ;
Single carb. | Twin carh,
Ellipse difference 0.29 to 0,33
siGin) (0.0114 to 0.0130) 0.32 t0 0.35 (0.0126 t0 D.0138)

Ring groove width

~Top 2.0 (0.0787)

—Second 2.0 (0.0787)

—0il 4.0(0.1575)

Piston to bore clearance
i i) 0.025 10 0.045 (0.0010 to 0.0018)

Piston pin hole off-set .
(in) 0.95 to 1.05 (0.0374 to 0.0413) |
Piston pin hole diameter
(in) 21.001 to 21.008 (0.8268 to 0.8271)

g} Piston pin

Pin dia.
] 20.99 2
mm (in) 20.993 to 20.998 (0.8265 to 0.8267)

Pin length 66.40 to 66.65
o G (2.6142 to 2,6240) 72.00 to 72.25 (2.8346 to 2.8445) !

Piston pin to piston clearance

2 0.006 to 0.013 (0.00623 to 0.00051)
mim (in)

Interference fit of piston pin to

connecting rod bushing 0.015 to 0.033 (0.0006 to 0.0013)
mm (in)
h) Piston ring
Ring height
mm (in}
—Tap 1977 (0L.OT778)
—Second L.977 (0.0778)
Side clearance
mim (in}
~Top 0.040 to 0.080 0.045 to 0.080 (0.0018 to 0.0031)
(0.0016 to 0.0031)
—Second 0.030 to 0.070 (0.0012 to 0.0028)
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L6
ol 4
= H20A L2 Single carh. | Twin catb.
Ring gap
mm (in)
—Top 0,20 to 0.35
A B r _ 5
(0.0079 to 0.0138) 0.23 to 0.38 (0.0091 to 0.0150)
—Second 0,14 to 0.29
(0.0055 to 0.0114) 0.15 to 0.30 (0.0059 to D.0118)
—Qil 0.30 to 0.90
(0.0118 to 0.0354) {1.15 to 0.30 (00059 to 0.0118)
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

I. MNoisy engine

Knocking of crankshaft
and bearing.

Loose main bearing.
Seized bearing.

Bent crankshaft.
Uneven wear of journal,

Excessive crankshaft end play.

Replace.
Replace.
Repair or replace.
Correct,

Replace center hearing,

Piston and connecting Loose bearing, Replace,

rod knocking, Seized bearing. Replace.
Loose piston pin. Replace pin or bushing,
Loose piston in cylinder. Recondition cylinder.
Broken piston ring, Replace,
Improper connecting rod alignment, Realign.

Camshalt knocking. Loose bearing. Replace.

Excessive axial play.

Replace bearing thrust plate.

Rough gear teeth. Repair,
Broken cam gear. Replace.
Timing chain noise. Improper chain tension. Adjust,
Worn and/or damaged chain. Replace,
Worn sprocket. Replace.
Worn andfor broken tension adjusting Replace,
mechanism.
Excessive camshaft and bearing clearance. Replace.
Camshaft and valve Improper valve clearance. Adjust.
mechanism knocking. Worn adjusting screw. Replace.
Woen rocker face. Replace,
Loose valve stem in guide. Replace guide,
Weakened valve spring. Replace.
Seized valve. Repair or replace.
Water pump knocking. Improper shaft end play. Replace.
Broken impeller. Replace,
1. Othermechanical troubles
Sticked valve, Improper valve clearance, Adjust.

Insufficient clearance between wvalve stem
and guide.

Weakned or broken valve spring.
Seized or damage of valve stem,
Poor quality of fuel.

Clean stem or ream guide.

Replace.
Replace or clean.
Use good fuel.
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Condition

Probable cause

Corrective action

Seized valve seat.

Improper valve clearnce.
Weakned valve spring,
Thin valve head edge.
Marrow valve seat.
Overheat,

Owver speeding.

Sticked valve guide.

Adjust,

Replace.

Replace valve.

Reface,

Repair or replace.

Drive under proper speed,

Repair,

Excessively worn
cylinder and piston.

Shortage of engine oil.

Dirty engine oil,

Poor quality of oil.
Overheat.

Wrong assembly of piston with connecting
rod.

Improper piston ring clearance.
Broken piston ring.

Dirty air cleaner.

Mixture too rich,

Engine over run.

Sticked choke valve,
Overchoking,

Add or replace oil.

Clean crankease, replace oil and ofl filter
element.

Use right oil,
Repair or replace.
Repair or replace,

Adjust,

Replace,

Clean.

Adjust,

Drive at proper speeds.
Clean and adjust.

Start correct way.

Defective
connecting rod.

Shortage of engine oil.

Low oil pressure.

Poor quality of engine oil.
Rough surface of crankshaft.
Clogged oil passage,

Wear or eccentricity of bearing.
Wrong assembly of bearing.
Looze bearing,

Connecting rod alignment incorrect.

Add oil.

Correct,

Use right oil.

Grind and replace bearing,
Clean,

Replace.

Correct.

Eeplace.

Repair or replace,

Defective crankshalt
hearing.

Shortage of engine oil.

Low oil pressure,

Poor quality of engine oil.

Crankshaft journal worn or out-of-round.
Clogged oil passage in crankshaft,

Wear or eccentricity of bearing,

Wrong assembly of bearing.

Eccentric crankshaft or bearing,

Add or replace,
Correct.

Use specified oil,
Repair,

Clean,

Replace.
Correct.
Replace,
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SPECIAL SERVICE TOOLS

Tool number Descripti For Reference
escription
Mo. & Uniit: it (i) use page or
tool name ' on figure No,
1.| ST19320000 This tool is used to take oil filter out of place. In tightening All Page EM-4
il filter the filter, do not use this tool, to prevent excess tightening. models
wrench
120 (4.7)
SE197
2. | ST05340000 Attachment for setting the engine on the engine stand. L20A | Fig. EM9
Engine L24 Page EM-24
L26
attachment &= gy
P
360 (14.2)-
105 (4.13)
sEZ82
3. | STO5015000 This engine stand assembly is used for disassembling or assembling All Fig. EM-9
Engine stand engine block or differential carrier throughout 3607 in all directions. | models | Page EM-24
assernbly
STO5011000
Engine
stand
ST0O5012000
Base
SE1B4
4. | ST16540000 For removing the crank pulley with damper. L20A | Fig. EM-12
Puller crank L24
pulley 1_/?! L26
I
160 (6.3) |
114"
0
L 100 (3.9)
o
SEZS3
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Tool number Description For Reference
No. & L use page or
tool name Uit s (1) oIl fipure No.
5.| 8T17420001 This tocl is used to prevent chains from falling out of place in All Fig. EM-13
Chain stopper removing cylinder heads or cam gears and shafts. L-zeries | Page EM-3
40 (L.57}
230 (9.1} P
SE198
6.| ST10120000 Special hollow set bolts are used in tightening cylinder heads All Fig. EM-14
Cylinder head in L-series engines. This wrench is used to torque cylinder L-series | Page EM-26
bolt wrerch head bolts and its head can be inserted into the forque wrench,
5
110 (4.3}
10 (0.39)%, \(*"
SE1BG
ST16515000 This tool is used to remove the cap from main bearing. When All Fig. EM-20
Crankshaft main using this tool, turn its adapter into the threaded hole in main L-series
baaring cap bearing cap.
puller
ST16511000
Body
ST16512001
Adapter
SE190
ST13030001 This tool is used with a press to drive pin into, or out of, All Fig. EM-81
Piston pin press connecting rod, L-series
stand
4 - 20¢0.78T
B
L B
AN S
al AR
P = |
> L
120 (4.7 T g
L e
".i-- 10D {3.94)
SE1BE
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Tool number L For Reference
No. & Description use page or
tool name Unit: mm (in) on figure No.
9, | ST12070000 This tool is used to compress valve spring by the combined All Page EM-22
Valve lifter action of its cam and lever, thereby facilitating the removal models | Fig. EM-75
or installation of collect (for general use,) Fig. EM-27
SE1524
10, | ST11035000 This guide is used for: All Fig. EM-38
Valve guide o Pressing used guide out of place. L-series
reamer sat o Driving a new guide into place.
o Finishing the bore of new guide,
—ST11031000
Reamer
(12.2 mm
dia.)
—ST11032000
Reamer
(8.0 mm dia,)
—ST 11033000 /
Drrift sE102
11. ST11650001 L24 Fig. EM-30
Cutter set L20A | Page EM-11
valve seat L16
L13
SE295
12. | ST16610001 All Fig, EM-60
Pilot bush puller L-Series
SE181
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Tool number

For Reference

Description
No. & - , use page or
tool name Vou: mimin) on figure No,
13. | ST15310000 This tool is used to push a lip type rear oil seal for L-series All Fig. EM-88
Crankshaft rear engine into place by giving hammer blows, L-series
oil seal drift
SE1ES
14, |  EM03470000 This tool is used to compress piston rings while piston is being All Fig. EM-30
Piston ring inserted into cylinder. models
CcOmpressor
SE198
15.| ST10640001 This tool is used together with a torque wrench in tightening All Fig. EM-104
Pivot adjuster pivot lock nut for valve clearance adjustment. L-series
SE187
16, ST20630000 For centering the clutch disc, 130 Fig. EM-107

~ Clatch 230

aligning S30

A HGCI10
25 L:{l.lﬂ1din, A30
205 [3.1;
SE204
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Engine Lubrication System

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT L .ovivtinieinvnnnn

LUBRICATION
CIRCUIT

The pressure lubrication of the
engine is accomplished by a trochoid-
type oil pump. This pump draws the
oil through the oil strainer into the
pump housing and then forces it
through the full fow type oil filter
into the main oil gallery. Part of the
oil is supplied to all crankshaft
bearings, the chain tensioner and ths
timing chain. Oil supplied to the
crankshaft bearings is fed to the con-
necting rod bearings through the
drilled passages in the crankshaft, Oil
injected from jet holes on the con-
neeting rods lubricates the cylinder
walls and piston pins. The other part

ELDI0
Fig, EL-1 Lubricating ecircuit

of the oil is brought to the oil gallery
in the cylinder head to provide lubri-
cation of the valve mechanism and
timing chain as shown in Figure EL-2,

ELOM
Fig. EL-2 Lubricating cylinder head

EL-2

CONTENTS
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From this gallery, oil holes go
directly to all camshaft bearings
through cam brackets.

Oil supplied through the No. 2 and
Mo, 4 camshalt bearings is then fed to
the rocker arm, valve and cam lobe
through the oil cam tube,

OIL PUMP

The oil pump i3 located in the
bottom of the front cover attached by
four boltz and driven by the oil puinp
drive spindle assembly which is driven
by the helical gear on the crankshaft.

The oil pump assembly consists of
an oil pressure regulator valve and
outer and inner rotors,

The spring-loaded oil pressure
regulator valve limits the oil pressure
to a maximum of 5.6 kgfem® (80 Ib/sq
in} at 3,000 rpm.,

REMOVAL

1. Remove distributor.

2. Drain engine oil.

3. Remove oil pump body with
drive spindle assembly.

INSTALLATION

1. Before installing il pump in
engine, turn crankshaft so that No. 1
piston igat T.D.C,

2. Fill pump housing with engine
oil, then align punch mark of drive
spindle with hole in oil pump as shown
in Figure EL-3.



Engine Lubrication System

ELOO2

Fig, EL-3 Aligning punch mark

. and oil hole

3, Using a new gasket, install oil

pump and drive spindle assembly so

that the projection on its top is

located in an 11 : 25 a.m. position. At

this time, the smaller bow-shape will

be placed toward the front as shown in
Figure EL4,

Front

ELD1O

Fig. EL-4 Setting drive spindle

ELDT1
Fig. EL-3 Instolling oifl pump

Ascertain whether the engagement
is in order or not by checking the top
of spindle through distributor fitting
hole,

4. Tighten bolts securing oil pump
to front cover,

DISASSEMBLY
AND ASSEMBLY

1. Remove pump cover attaching
bolts, pump cover and oil pump
gasket, and slide out pump rotors.

2. Remove repulator cap, regulator
valve and spring.

3. Assemble oil pump in reverse
order of disassembly.

Mote: The mark doited on outer and

inner rotor should face to oil pump
body.

0il pumyp body
Outer rotor
Inner rotor and shaft
Grasken

0il pump cover

Regulator vaive M
Regulator spring

=i S Lh B b b

ELD32
Fig. EL-6 Qil pump

INSPECTION

Wash all parts in cleaning solvent
and dry with compressed air.

Use a brush to clean the inside of
pump housing and pressure regulator
valve chamber, Be sure all dirt and
metal particles are removed.

1. Inspect pump body and cover for
cracks or excessive wear.

2. Inspect pump rotors for damage
Or excessive wear,

3. Check inner rotor shaft for loose-
ness in puinp body,

4. Inspect regulator valve for wear
Or SCcoring,

5. Check regulator spring to sec that
it is not worn on its side or collapsed.
6, Check regulator valve fres oper-
ation in the bore.

7. Using a feeler gauge, check tip
clearance  and  outer rotor-to-body
clearances shown in Figure EL.7,

Side clearance

o Tip clearance
'LE.-:' @J 3 Outer rotar to
body clearance
4 Rotor to battom
caver clearance

o

ELD13
Fig. EL-7 Checking rotor clearances

B, Place a straight edge across the
face of pump as shown in Figure EL-7.
Check side clearance (outer to inner
rotor) and gap between body and
straight edge,

The gap should be —0.03 1o 0.06
mm (—0.0012 to 0.0024 in), then
rotor to bottom cover clearance with
gasket should satisfy the specifi-

cations.

Standard Wear limit
Rotor side clearance iy 0.04 o 0.08 0.20 (0.0079"
(outer to inner rotor) (0.0016 10 0.0031) | =0 (00079)

! o Less than

Rotor tip clearance mm (in) 0.12 (0.0047) 0.20(0.0079)
Quter rotor to body : 0.15 1o 0.21
clearance i Aln) (0.0059 to 0.0D83) 0.5,(0.0197)
Rotor to botiom cover ) 0.03t0 0.13
clearance mmn) | 00012 00.0051) | ©20(0.0079)

Note: The outer and inner rotor are
not serviced separately. If the oil
pump body is damaged or worn,
replace the entire oil pump as-
sembly.

EL-3

OIL PRESSURE
REGULATOR VALVE

The ofl pressure regulator valve is
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not adjustable. At the released posi-
tion, the valve permits the oil to
by-pass through the passage in the
pump cover to the inlet side of the
pump. Check regulator valve spring to
ensure that spring tension is correct.

Specifications
Oil pressure at idling
Regulator valve spring
Free length
Installed length/load
Regulator valve opening pressure

OIL FILTER

The oil filter is of a cartridge type.
The oil filter element should be re-
placed every 10,000 km (6,000 miles)
of operation, with the use of Qil Filter
Wrench ST19320000. See Figure
EL-9.

When removing an oil filter, loosen
it after stopping engine about several
minuies to drain out the oil from oil
filter to oil pan.

When installing an oil filter, fasten
it on cylinder block by hand.

Note: Do not overtighten filter, or oil
leakage may occur.

ELO1S
Fig. EL-9 Remouving oil filter

ELOTA
Fig. EL-8 Regulator valve

bt BTN e

mm/kg (inflb) ........

OIL PRESSURE
RELIEF VALVE

The relief valve located at the
center portion securing oil filter in the
cylinder block by-passes the oil into
the main gallery when the oil filter
element is excessively clogged.

With oil filter removed, check valve
unit for operation. Inspect for a
cracked or broken walve. If replace-
ment is necessary, remove valve by
prying it out with a screwdriver. Install
a new valve in place by tapping it in.

Fig. EI-10 Relief valve

EL-4
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kgicen® (Bfaqin} conssinnnsns

0.8 10 2.8 (11 to 40)

52.5 (2.067)
34.8/7.9 to 8.7 (1.370/17.4 to 19.2)
3.5 to 4.3 (50 to 61)

OIL PRESSURE
WARNING SWITCH

The oil warning switch is located on
right hand ecenter of cylinder block
and wired to an indicator lamp in the
instrument cluster.

The warning light glows whenever
the oil pressure drops below 0.2 to 0.4
kgfem?® (281057 psi).

Prior to installing a switch to cyl-
inder block, be sure to apply a
conductive sealer to threads of new
switch,
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SERVICE

Qil pump

Rotor side clearance
{outer to inner rotor)

Rotor tip clearance

Outer rotor to body clearance

Rotor to bottom cover clearance

Oil pressure regulator valve

Oil pressure at idling
Regulator valve spring:
Free length
Installed length/load

Regulator valve opening pressure
Tightening torque:
Oil pump mounting bolts

Oil pump cover bolts

Regulator valve cap nut

TROUBLE

DATA AND SPECIFICATIONS

Standard
i a3 0.04 to 0.08
{0.0016 to 0.0031)
0 (i0)-eevovererren, less than 0,12 (0.0047)
i ind 0.15 to 0.21
M e 0059 1o 0.0083)
(in) 0.03 to0.13
mim s (00012 to 0,0051)
REEm T OB Y oo icmisisvissmsiasisrsssssinsesn
mmykg (oflh) i
I:g.n'u:m1 (BIpERY i i

ke-m{fdb) o iiiniiinianii
kg-m (EEID) casncniiinnpan cuan g
A LRI s s s

DIAGNOSES AND CORRECTIONS

Wear limit
0.20

(0.0079)
0.20(0.0079)

0.5 (0.0197)

0.20 (0.0079)

0.8 10 2.8 (11 to 40)

52.5 (2.067)
34.8/7.9 to 8.7 (1.370/17.4 to 19.2)
3.5 to 4.3 (50 to 61)

1.1t01.5(8.0to 11)
0.7 to 1.0 (5.1 to 7.2)
4 to 5(29 1o 36)

Condition Probable causes Corrective actions
Oil leakage Damaged or cracked body cover, Replace.
Oil leakage from gasket, Replace,

Oil leakage from regulator valve,

0il leakage from blind plug,

Tighten or replace.

Replace.

Decreased oil

Leak of oil in engine oil pan.

Correct.

TeEsREg Dirty oil strainer. Clean or replace.
Damaged or worn pump rotors. Replace.
Inoperative regulator. Replace.
Use of poor quality engine oil. Replace,

Warning light Decreased oil pressure, Previously mentioned.

remains “on’™ -

; ; Oil pressure switch unserviceable. Replace.
ENgine running 5 o
Electrical fault, Check circuit.
Noise Excessive backlash in pump rotors. Replace.

EL-5
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SPECIAL SERVICE TOOL

Tool number _ For Reference
Description
Mo, & Unit: mm (in) use page or
tool name : on figure Na.
1. | ST19320000 This tool is used to take oil fitter out of place. In tightening All Fig, EL-9
. the filter, do not use this tool to prevent excess tightening, models
0il filter wrench

1201(4.7)

—

SE187

EL-&
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Cooling System

DESCRIPTION
COOLANT LEVEL. . voun

DRAIMING AND FLUSHING THE

COOLING SYSTEM
WATER PUMB oo mnemmmmpgs
REMOVAL AND INSTALLATION

DISASSEMBLY. .. o iy,

INSPECTION AND ADJUSTMENT

DESCRIPTION

The cooling system is of the con-
ventional pressure type. A centrifugal
pump built in the front cover of the
engine serves to circulate the coolant.
The pressure type radiator filler cap

COOLING SYSTEM

installed on the radiator operates the
cooling system at higher than atmos-
pheric pressure. The higher pressure
raises the boiling point of the coolant
and increases the cooling efficiency of
the radiator. When the thermostat is

CONTENTS
......... CO-2 TEM-EOUPLING ... c s g s smsssms v i
CO-3 INSEECTION s s wve s s Co-5
THEBMOSTAT oot ppa i san e il CO-5
......... -3 REMOWAL AND INSTALLATION ......... CO5
......... Co-3 INSPECTIOMN cccespvesrsinpenamarere b
......... co-3 RADRSTOR consuimaisaenmgiaseniiasasy BEE
......... Co-3 REMOVAL AND INSTALLATION ......... CO-6
......... Co-3 IMSPECTIOM: o svmnenrivabame iy OB

closed, the coolant remains in the
cylinder head and block for swift
warming up of the engine. After if
reaches the normal operating tempera-
ture, the coolant circulates through
the radiator.

co-2

coozy

Fig. CO-1 Cooling system
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.COOLANT LEVEL

The coolant level should be check-
ed and maintained as follows:
1. 230: In the specified range
indicated on reservoir tank after filling
up radiator.
2. HGC110: Over the baffle plate
of the radiator's upper tank.
3. 530: About 40 mm (1.575 in)
below the bottom of filler neck.

CAUTION:. To avoid serious personal

injury, never remove radiator cap
quickly when engine is hot, Sudden
release of cooling system pressure is
very dangerous.
If it is necessary to remove radiator
cap when radiator is hot, turn cap
slowly counterclockwise to the first
stop. After all pressure in the
cooling system is released, turn cap
passing the stop and remove it.

DRAINING AND FLUSHING
THE COOLING SYSTEM

To drain the cooling system remove
radiator cap, release drain cock at the
bottom of radiator and drain plug on
the side of cylinder block. If heater
system is installed, set heater tempera-
ture control valve to open position.
After the coolant is drained complete-
ly, close drain cock and plug and refill
the system with clean soft water,

WATER PUMP

The water pump is of a centrifugal
type, which is mounted on the engine
front eover. The fan and pulley are
bolted at the pulley hub. The pump
shaft is supported by a double row of
ball bearings press fit in an aluminum
die cast pump body. The bearings are
permanently lubricated and sealed to
prevent loss of lubricant and entry of
dirt.

The pump contains an impeller that
turns on a steel shaft which rotates in
the ball bearings, and the wvolute
chamber is built in the front cover
assembly. The inlet of the pump is
connected to the radiator’s lower fank
by a hose.

co00s

Fig. CO-2 Water pump and front
cover

REMOVAL
AND INSTALLATION

Removal

l. Drmain coolant into a clean
container.

2. Loosen bolts retaining fan shroud
to radiator and remove shroud,

3. Loosen belt, then remove fan
blade and pulley from hub.

4. Remove pump assembly and
gasket from front cover,

Note: Prior to removing water pump,
clean the cooling system with
NISSAN CSC (Cooling System
Cleaner).

Fig. CO-3 Removing waler pump

Installation

1. Be sure to clean the gasket sur-
faces in contact with pump and front
cover. Always use new gaskets when
installing pump assembly. Be sure to
tighten bolts.

2. Fill cooling system and check for
leaks at pump.

3. Install fan pulley and fan blade,
and tighten fixing bolts securely.
Install belt and adjust for proper
tension.

Cc0-3

DISASSEMBLY

Water pump is made of aluminum
and its bearing outer race is of a press
fit type. For this reason, water pump
should not be disassembled.

INSPECTION AND
ADJUSTMENT

Inspection

Inspect pump asssmbly for the
following conditions and replace if
necessary.

1. Badly rusted or corroded body
assembly and vane.

2.  Excessive end play or roughness
of bearings in operation.

MNote: If excessive mechanical seal
squeak occurs when engine is run-
ning, use NPSL (Nissan water pump
seal lubricant) to prevent squeak.

Adjustment

Fan belt should be properly ad-
justed at all times. A tight belt causes
wear of alternator and water pump
bearings. A loose belt brings about
improper cooling fan, water pump,
and alternator operation.

Check the belt slack between alter-
nator and fan pulley by force of 10 kg
(22 Ib).

Slackness of fan belt:
8to 12 mm
(0.315 10 0.472 in)

If adjustment is necessary, loosen
bolt retaining alternator adjusting bar
to alternator. Move alternator toward
or away from engine until the correct
tension is obtained.
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TEM-COUPLING

\

N\
Maoved with

Pump unit ofl outlet
Slhide valve

Oil inlet

Bimetal thermostat
Driven part

Slide valve

= e

Tem-coupling is a type of fan
counling which is provided with a
temperature control system.

The conventional coupling always
slips the fan at a high speed under a
constant ratio regardless of the enpine
cooling requirement.

The slipping ratio of the Tem-
coupling, however, is properly changed
with the cooling requirement.

“ON" denotes that cooling is
required and the fan operates up to
about 2,500 rpm. When high cooling is
not required (during cold seazon, with
the engine warmed up, etc.), the oper-
ation is placed under “OFF™ condition
and the fan slips at about 1,600 rpm,

The coiled bimetal thermostat
installed on the front center portion of
the Tem-coupling detects temperature

Rotor shaft

7  Bimatal thermostat
8 Reserve chamber for "OFF™
condition
% Coupling part (labyrinth)
10 Driving chamber

11  Bearing

coozg

Fig. CO-4 Cross-sectional view of Tem-coupling

of air passing through the radiator
(The air temperature is directly
relative to the engine coolant tempera-
ture.) and the inside slide valve is
opened or closed as required, and thus,
the ON-OFF control is performed.
When the air temperature rises, the
himetal is expanded, and the valve is
opened, silicon oil is forwarded to the
groove that transmits torque, and the
system is placed under “ON" con-
dition.

When the valve closes, silicon oil is
not supplied to he groove, oil in the
groove is accumulated on the Tem-
coupling periphery due to the centrifu-
gal force, and led into the reserve
chamber. Now, oil is eliminated from
the groove, and the system is placed
under “OFF™ condition.

co-4

With this system, when fan cooling
is not required, the output loss is
minimized and noise can be far
reduced.

FAN SPEED

WATER PUMP SPEED
Conventional coupling

FAN SPEED

WATER PUMP SPEED
Tem-caupliing

con29
Fig. CO-5 Characteristic of
Tem-coupling
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-INSPECTION

Check Tem-coupling for oil leakage
or bend of bimetal.

If the above symptoms are found,
replace it with a new one as an
assembly.

THERMOSTAT

A wax pellet type thermostat is
mounted in the thermostat housing at
the cylinder head water outlet,

The founction of the thermostat is
to control the flow of coolant, facili-
tating fast engine warm up and reg-
ulating coolant temperature, The
thermostat is designed to open and
close at predetermined temperatures
and if not operating properly should
be removed and tested as deseribed
below,

REMOVAL
AND INSTALLATION

I.  Drain coolant partially.

2, Disconnect upper radiator hose at
water outlet.

3. Loosen two securing nuts and
remove water outlet, gasket, and
thermostat from thermostat housing,
4, After checking thermostat,

reinstall, replacing with a new housing
gasket.

3. Reinstall water outlet and tighten
SeCUTing nuts.

6. Replenish coolant and check lor
leaks.

Fig, C0-6 Removing thermosEat

INSPECTION

A sticking thermostat will prevent
the cooling system from functioning
properly. If the thermostat sticks in
the open position, the engine warms
up very slowly. If the thermostat
sticks in the dosed position, over.
heating will result. Therefore, the
thermostat should be inspected to
make sure that it is in good condition,

. Submerge thermostat in  hot
water 5°C (319F) above the tempera-
ture specified in the following table,

2, After preparing for the marked
screwdriver at about & mm (0.315 in)
from the tip, inspect the lift height of
valve by inserting it.

3. Now, place thermostat in water
5°C (31"F) below the specified tem-

perature.

cooi1

Fig. CO-7 [nspecting thermostat

It thermostat does not operate at
the above specified temperature, it
must be replaced because it cannot be
repaired.

Standard For cold areas

For tropical areas

Valve opening temperature

82°C (180°F) 88°C (190"F)

76.57C (170°F)

Max. valve lift

above 8 mm at 95%C
(0.315 in at 203°F)

(0.315 in at 212°F)

above & mm at 100°C

above 8 mm at 90°C
(0,315 inat 194°F)

Mote: It is necessary to check a new
thermostat before installing it in
the engine.

RADIATOR

The radiator is a conventional down
flow type having top and bottom
tanks to distribute the coolant flow
uniformly through the vertical tube of
radiator core.

The radiator filler cap is designed to
maintain A pre-set  pressure (09

kg;"cm:. 13 psi) above atmospheric
pressure.

The relief valve consisting of a
blow-off valve and a vacuum valve,
helps to prevent the coolant from
boiling by giving pressure to it. How-
ever, when the pressure is reduced
below aimospheric  pressure, the
vacuum valve allows air to re-enter the
radiator preventing the formation of a
vacuum in the cooling system. The
bottom tank on cars equipped with
automatic transmission incorporates
an oil cooler for the transmission fluid.

CO-5

@i
iiiiii?'ﬁ%

BEAET

coniz

Fig, 0.8 Raodiator for manual
transmission
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REMOVAL
AND INSTALLATION

1. Drain coolant into a clean con-
tainer.

2. Remove front grille. (except for
the model S30 series)

3. Disconnect radiator’s upper and
lower hoses.

4, Remove hose connecting radiator
to reservoir tank. (The reservoir tank is
provided with only the model 230
series.)

5, On a wvehicle with automatic
transmission (except for the model
HGC110 series), disconnect cooler
inlet and outlet lines from radiator,

6. Remove radiator retaiming bolts
and then remove radiator upward.

7. Install radiator in the reverse
sequence of removal,

INSPECTION

Radiator cap should be checked for
working pressure at regular tune up
intervals. First, check rubber seal on

cap for tears, cracks or deterioration
after cleaning it. Then, install radiator
cap on a tester, If cap does not hold or
will not release at the specified pres-
sure, replace cap.

Also, inspect radiator for water
leakage using cap tester and applying a
pressure of 1.6 kefem?® (22.8 psi).

If a defect is detected, repair or
replace radiator.

Fig. CO-10 Testing cooling system

Pressure valve

Owverflow pipe
Expanded part
Resarvoir tank
Radiatar

Eh b Ld R e

pressure
6 Ol caoler
7  Water pump
B Cap for watar supply
9 Push button
coo3a

Fig. €011 Structural view of cooling system with reservair tank
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SPECIFICATIONS

Maodel

230

HGC110

530

Engine

L20A L26

L24

126 (Twin carb.)

Dimension of core (Height x

395 x 558 x 32 410 x 614 x 32

376 x 474 « 38

350 = 600 x 49

mim {in)

Width'x Thickness)  mm (in} (156 x 220 x 1.3} | (16.1 x 24.2 % 1.3) |(14.8 x 18.7 % 1.5) [ (13.8 x 23.6 x 1.9)
Type Corrugated fin and tube
Fin pitch mm (in) 2.3 (0.09) 1.8 (0.07) 2.9(0.114)
g
()
= | Cap working pressure
= kafem? (psi) 0.9(13)
Testing pressure kefem? (psi) 1.6(23)
Water capacity (including engine)
09! 3
£(US. qt., mp. q.) 209, 7H) 10.0(105%,8%) 94(10,8 )
Reservoir tank Installed Mot installed
Tem-patrol Mot installed Installed
&
Mo, d ter dia.
o. of blade » outer dia 4 %350 (13.8) 8% 450 (17.72)

co-7
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Loss of water

Damaged radiator seams,

Leaks at heater connections or plugs.
Leak at water temperature gauge,
Loose joints,

Defective cylinder head gasket,

Cracked cylinder block.

Cracked cylinder head.
Loose cylinder head bolts.

Repair.
Repair.
Tighten.
Tighten.

Replace,

Check engine oil for contamination and refill
45 necessary,

Replace.

Check engine oil in crankcase for mixing
with water by pulling oil level gauge.

Replace,
Tighten,

Poor circulation

Bestriction in system.

insufficient coolant.
Inoperative water pump.
Loose fan belt.

Inoperative thermaostat,

Check hoses for crimps, and clear the system
of rust and sludge by {lushing radiator.

Replenish.
Replace,
Adjust.
Replace.

Corrosion Excessive impurity in water. Use soft, clean water. (rain water is satis-
factory).
Infrequent flushing and draining of system, Cooling system should be drained and flush-
ed thoroughly at least twice a year.
Permanent antifrecze (Ethylene glycol base)
can be used throughout the seasons of a
year, and exchange every 40,000 km
(24,000 miles).
Overheating Faulty thermostat. Replace,
Radiator fin choked with mud, chaff, ete. Clean out air passage thoroughly by using air
pressure from engine side of radiator.
Incorrect ignition and valve timing. Adjust.
Dirty oil and sludge in engine, Refill.
Inoperative water pump. Replace.
Loose fan belt, Adjust,
Restricted radiator, Flush radiator.
Inaccurate temperature gauge, Replace.
Impurity in water. Use soft, clean water.
Overcooling Faulty thermostat. Replace.
Inaccurate temperature gauge. Replace.

CO-8
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BESERIPTION -« swumeisnmrvar v
AIR CLEANER ELEMENT ......::
AUTOMATIC TEMPERATURE CONTROL
AR CLEANER s s danms i

DESCRIPTION

The air cleaner element is a viscous
paper type and docs not require clean-
ing service between renewals.

Note: MNever attempt to clean this
element with a brush or air blast.

AIR CLEANER ELEMENT

Fig. EF-1 Air cleaner for
fwin carbura tor

% -:Ef«ﬁli
S

EF181

Fig. EF-2 Aircleaner for
single carburetor

AUTOMATIC TEMPERATURE
CONTROL AIR
CLEANER

The automatic temperature control
air cleaner is a special type equipped
with a temperature sensor and vacu-
um-operated valve. The vacuum acting
upon the air control valve is controlled
by the sensor (See Figure EF-3.).

AIR CLEANER

a
| Mounting flange to
curburetor
Idle compensator
Temperature sensor
Hul air pipe
Air contral valve
Vacuum molar
Underhood-air inlet

®

S I - L g P

CONTENTS
......... EF-2 REMOVAL AND INSTALLATION ...,........ EF-3
......... EF-2 TEMPERATURE SENSOR <.,.uv ey ccvswens: EF2D
REMOVAL AND INSTALLATION .......20n EF-3
......... EF-2
15 @ @ To inteke manifold
i ! .;-’ To rocker cover

To front carburetor

,-/ Underfinod-air
@
ET209

Fig. EF-3 Automatlic temperature control air eleaner

If the temperature of suction air is
low when the engine is running. The
valve closes the underhood-air inlet,
and introduces hot air through the
cover which is installed on the exhaust
manifold (See Fipure EF4.),

ETOBS

4 Vacuum hoses
5 Vacuum motor
& Hot air pipe

1 Air intake pipe
2 Air control valve
3 Temperatlure sensor

Fig, EF-¢ Hat-air delivery mode
{during cold engine
operation

EF-2

When the temperature of suction
air around the sensor reaches 38°C
(100°F) or above, sensor activates to
open the valve, When the temperature
of suction air around the sensor rises
further to above 55°C (130°F), the
valve opens completely to prevent
entrance of hot air, and allows under-
hood-air along to be introduced into
carburetor (See Figure EF-5.).

9 o

I e
== \\ N
B
® @
ETOGE

4 Vacuum hoses
2 Air control valve 5 V““‘_'m motor
3 Temperature sensar & Hot air pipe
Fig, EF-5 Underhood-gir delivery
maode (during hot engine
operafion)

1 Alr inlet pipe
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Due to the operation of the valve as
described above, the temperature of
suction air around the sensor is always
kept at ghout 46"C (113"F) (See
Figure EF-6.).

EF136

4 Vacuum hoses
5 Vacuum motor
6 Hat air pipe

1 Airinlet pipe
2 Air control valve
3 Temperature sensor

Fig. EF-6 Regulating air delivery
maode

When the engine is operating under
heavy load, the valve opens the under-
hood-air inlet completely to obtain
full power regardless of the tempera-
ture around sensor.

This kind of control over carbure-
tor air temperatures makes possible a
leaner carburetor calibration than con-
ventiomal  control, thus  allowing
reduced emissions and elimination of
carburetor icing.

REMOVAL AND
INSTALLATION

1. Remove three thumbscrews and
detach air cleaner cover.
2. Disconnect various hoses.

o Slow air bypass hose
{to front carburetor)
o Idle compensator hose
{to intake manifold)
Temperature sensor hose
(to intake manifold)
Blow-by gas hose
(to rocker cover)
o Hot air duct hose
(to exhaust manifold)

o

[=]

3. Remove six screws securing air
cleaner flange to carburetor, and
detach air cleaner flange.

=

Fig. EF-7 Removing air cleaner flange

4, Install air cleaner assembly in the
reverse order of removal.

Note: Be careful not to deform air
duct when installing. "

TEMPERATURE
SENSOR

REMOVAL AND
INSTALLATION

Removal

1. Flatten the tabs of clip with

pliers.
2. Pull out hoses.

MNote: Note the respective positions
from which the hoses were re-

moved.

3. Pry off the tab of clip with a
screwdriver,
4. Remove senscr and clip.

1 Pipe 4 Hose
2 Catch 5 Tab
3 Fixed with 6 Chlip
adhesive 7 Gasket (rubber)

Fig. EF-8 Removing sensor

EF-3

Installation

1. Install sensor and gasket assembly
in their proper positions.

EF137

Fig, EF-5 [nstalling sensor

2. Insert clip. Be sure to hold sensor
at the correct position to avoid
damage,
3. Connect hoses fo their proper
positions.

MNote: Exercise caution so as not fo
damage sensor.

EF138

Detailes

Fig. EF-10 Inserting clip
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DESCRIPTION

The fuel strainer is a cartridge type
strainer, and paper is used as a strainer

element. This strainer should be
replaced at intervals not to exceed
40,000 km (24 000 miles).

1 Body

2 Paper element VRl
3 Cover

EFODS
Fig. EF-11 Bectional view of cartridge
type fuel strainer

BESERIETION & edwpmm st i
FUEL PUMP: TESTING :oossagaii
STATIC PRESSURE TEST ........
CAPAGITN TEST , v e i ahiaiiiial

DESCRIPTION

The fuel pump transfers fuel from
the tank to the carburetor in sufficient
quantity to meet the engine require-
ments at any speed ar load.,

The fuel pump is of a pulsating
type designed for casy maintenance, Tt
consists of a body, rocker arm as-
sembly, fuel diaphragm, fuel dia-
phragm spring, seal inlet- and outlet-

FUEL STRAINER

The strainer element in both types
can be scen through the bowl for
convenience in checking the element’s
condition without remaoval.

REMOVAL

Disconnect the inlet and outlet fuel
pipes, and the fuel strainer assembly is
easily removed.

SERVICE
REFERENCE

This fuel strainer has no pet cocks,
therefore the strainer, carburetor lines,
and fuel pump should not be removed
or cleaned when the tank is full, unless
absolutely necessary. If required, place
the tube, at the rear of the strainer,
above the top of the fuel tank.,

FUEL PUMP

valve, Figure EF-13 shows a cross-
sectional view of the pump.

The [uel diaphragm consists of
specially treated rubber, which is not
affected by gasoline and held in place
by two metal dises and a pull red.

This type of fuel pump is used in
the L20A, L24 and L26 engines.

EF-4

EF 162
Fig, EF-12 Cartridge tvpe fuel strainer
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FUEL PUMP
TESTING

A fuel pump is operating properly
when its pressure is within specifi-
cations and its capacity is equal to the
engine’s requirements at all speeds.
Pressure and capacity must be deter-
mined by two tests, while the pump is
still mounted on the engine. Be sure
there is fuel in the tank when carrying
out the tests,
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I Cover upper bady T Valve assembly

2 Berew cover set & Body upper

3 Gasket cover % Spring dizphragm

4 Retainer valve 10 Dizphragm assembly
5§  Serew retainer set 1 Body comp lower

6  Gasket vaive

STATIC PRESSURE TEST

The static pressure lest should be
conducted as follows:
1. Disconnect [fuel line hetween
carburetor and fuel pump.
2. Connect a rubber hose to each
open end of a T-connector, and con-
nect this connector-hose assembly be-
tween carburetor and fuel pump,

Note: Locate this T-comnector as
close to carburetor as possible.

3. Connect a suitable pressure gauge
to the opening of T-connector, and
fasten the hose between carburetor
and T-connector securely with a clip.
4. Start and run the engine at
varying speeds.
5. The pressure gauge indicates
static fuel pressure in the line. The
gauge reading should be within the
following range.

0.24 to 0.30 kgfem?

{(3.41 10 427 psi)

Note: If the fuel in the carburetor
float chamber has run out and
engine has stopped, remove clip and
pour fuel into carburetor. Fasten
clip securely and repeat static pres-
sure test,

Fig. EF-13 Sectional view of fuel pump

Pressure below the lower limit indi-
cales extreme wear on one part or a
small amount of wear on each working
part. Tt also indicates ruptured dia-
phragm; worn, warped, dirty or
gummed valves and seats, or a weak
diaphragm return ‘spring, Pressure
above the upper limit indicates an
excessively strong tension of dia-
phragm return spring or a diaphragm
that is too tight. Both of these condi-
tions require the removal of pump
assembly for replacement or repair.

CAPACITY TEST

The capacity test is conducted only
when static pressure is within the
specification. To conduct this test,
proceed as follows:

I. Disconnect pressure gauge from
T-connector and, in its vacant place,
install a suitable container as a fuel
sump.

2. Start engine and run at 1,000
rpim.

3. The pump should defiver 1,600 cc
(33 U.S. pt.) of fuel in one minute or
less.

EF-5

If little or no fuel flows from the
open end of pipe, it is an indication
that fuel line is clogged or pump is
malfunctioning,

REMOVAL
AND DISASSEMBLY

Remove fuel pump assembly by
unscrewing two mounting nuts and
disassemble in the following order,

1. Separate upper body and lower
body by unscrewing body set screws.
2. Take off cap and cap gasket by
TEMOVINg cap screws.

3. Unscrew elbow and connector,

4. Take off valve retainer by un-
serewing two valve retainer screws and
two valves are easily removed,

5. To remove diaphragm, press
down its center against spring force.
With diaphragm pressed down, tilt it
until the end of pull rod touches the
inner wall of body, Then, release the
digphragm to unhook push rod, Use
care during this operation not to
damage diaphragm or oil seal.

Diaphragm

assembly
EF 164

Fig. EF-14 Removing pull rod

6. Drive out rocker arm pin by using
a press or hammer.
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Fuel pump cap

Cap gasket

Walve packing Ass'y
Fuel pump valve Ass'y
Valve retainer
Diaphragm Ass'y
Diaphragm spring

Pull rod

Lower body seal washer
Lower body seal

Inlet connector

Qutlet connector
Rocker arm spring
Rocker arm

Rocker arm side pin
Fuel pump packing
Spacer-fuel pump to
cylinder block

Siructure of fuel pump

EF-&

INSPECTION

1. Check upper body and lower
body for cracks,

2.  Check valve assembly for wear on
valve and wvalve spring. Blow valve
assembly with breath to examine its
function,

3. Check diaphragm for small holes,
cracks or wear.

4. Check rocker arm for wear at the
portion in contact with camshaft,

5. Check rocker arm pin for wear. A
worn pin may cause oil leakage.

6. Check all other components for
any abnormalities and replace with
new parts if necessary.

ASSEMBLY

Reverse the order of disassembly,
Closely observe the following instrue-
tions.

1. Use new gaskets.

2. Lubricate rocker arm, rocker arm
link and rocker arm pin before instal-
lation.

3. To test the function, proceed as
follows:

Position fuel pump assembly about
| meter (3.3 ft) above fuel lavel of fuel
strainer and connect a pipe from
strainer to fuel pump.

Operate rocker arm by hand. If fuel
is drawn up soon after rocker arm is
released, fuel pump is functioning
properly.
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TWO-BARREL CARBURETOR

CONTENTS
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DESCRIPTION 1. Secondary throttle valve is oper-
ated by the diaphragm which is
actuated by the vacuum so that higher
power and better acceleration are
Carburetor type Applied engine and model achieved as compared with the
mechanical throttle valve type.
DAF342-9A L20A on model 230 2. The power valve mechanism, so-
called vacuum piston type, affords
DAF342-12 L24 on model (K)HGCI 10 high speed performance,
3. Accelerating pump gives excellent
DAF342-11 L26 on model 230 acceleration.

Fig. EF-16 External view for
two barrel earburetor

Almost zll the mechanizms of these
carburetors are guite similar, therefore
the peneral explanation applies for all
except for some variations.

These are downdraft type and are
designed to increase power and fuel
ECONOMY.

These carburetors present several
distinct features of importance to the
vehicle owners,

A summary of features is as
follows:

EF-7

STRUCTURE AND
OPERATION

These carburetors consist of a
primary system for normal running
and a secondary system for full load
running.

The float system which is com-
monly used by primary and secondary
systems, a secondary switchover
mechanism, a starting mechanism, ac-
celerating mechanism, etc. are also
attached.
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PRIMARY SYSTEM

L. Primary main system

The primary main system is of
solex type. Fuel flows as shown in
Figure EF-17 through the main jet,
mixing with air which comes in from
the main air bleed and passes through
the emulsion tube, and is pulled out
into the wventuri through the main
nozzle.
2. Idling and slow system

During low engine speed, as shown
in Figure EF-17, fuel flows through
the slow jet located immediately
behind the main jet, mixing with air
coming from the air bleed, and then [s
pulled out into the engine through the
idle hole and bypass hole,

5 Emulzion tube 16

5 Main nozzle 9 5 Main jet

8 Main air Wleed 10 By-pass hale

5 Slow air hlced 11 8 Throttle valve
8 Slow jet 12 P Throttle valve

Meadle valve 13 By-pitss hole
Meadle valve spring 14 ldie holz
Float 15 P Main jer

P Emulsion fube

Fig, EF-17

Adoption of the submerged type of
slow jet climinates such hesilation as
occurs on sudden deceleration of the
vehicle.

Small opening of the throttle valve
in idling or partial load creates a large
negative  pressure  in the  intake

manifold.
By this negative pressure, fuel is

measured through the slow jet located
behind the main jet. And air coming
from the slow air bleed is mixed with
fuel in the emulsion hale.

The atomized mixture is supplied
to the engine from the idle hole and
bypass hole via the slow system pas-
sage.

EF-8

EFD11

1) P Slow air bleed
18 " Slow jet

19 P Main nozele
2 P Main air bleed
i | Air vent

X3 Choke valve

Sectionagl view of two-barrel carburetor

3. Accelerating mechanism

The carburetor is equipped with the
piston type accelerating mechanism
linked 1o the throttle valve. When the
primary throttle wvalve, shown in
Figure EF-18, is closed, the piston
gocs up, and foel flows from the float
chamber through the inlet valve into
the space under the piston. When the
ihrotile valve is opeped, the piston
soes down, opening the outlet valve,
and fuel is forced out through the
injector.
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Piston

4,  Starting mechanism

Pull the choke button to close the
choke walve [ully, then start the
enging. This provides a rich mixture,
making it possible to stari the engine
quickly. When the engine is started,
the choke walve is opened at an
adequate angle automatically, which
prevenis overchoking and ensures
smooth enging performance. While the
engine is being warmed up, it increases
in speed at steps, and by releasing the
choke button an oplimum engine
speed can be obtained. With the choke
valve closed fully, the primary throttle
valve is caused to open at an angle best
suited for starting through a link
mechanism.
5. Power valve mechanism

The power wvalve mechanism, so-
called vacuum piston type, utilizes the
vacuum below the throttle valve.

When the throttle valve is slightly
opened during light load running, a
high vacuum is created in the intake
manifold. This vacuum pulls the
vacuum piston upward against the
spring, leaving the power valve closed,
When the vacuum below the throtile
valve is lowered during full load or
accelerating running, the spring pushes
the vacuum piston downward, opening
the power valve to furnish fuel.
6.  Dash pot device

These carburctors are equipped
with a dash pot interlocked with the

Damper spring
Piston return spring
Inlet valee

Outlet valve

Pump injector

O L ds G e —

EF 166

Fig. EF-18 Acceleration mechanism

primary throttle valve through a link
mechanism. The dash pot, which is
exclusively installed on vehicles equip-
ped with automatic transmission, is
intended to prevent engine stall that
would result from quick application of
the brake immediately after driving
the vehicle, or from the quick release
of the accelerator pedal after treading
it slightly.

When the primary throttle valve is
closed near full angle (1,800 to 2 000
rpm in engine speed), a throitle lever
strikes the dash pot stem making the
primary throttle valve gradually open,
and keeping the engine running.

SECONDARY SYSTEM

1. Secondary main system

The secondary main system is of
zenith stromburg type.

Fuelair mixture produced by the
functions of the main jet, main air
bleed and emulsion tube, in the same
manner as in the primary system, is
pulled out through the main nozzle
into the small venturi.

Due to the double venturi of the
secondary system, the higher velocity
air current passing through the main
nozzle promotes the fuel atomization.

EF8
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2, Btep system

The construction of this system
may correspond to the idling and slow
system of the primary system.

This systern aims at the proper
filling up of the gap when fuel supply
is transferred from the primary system
to the secondary one. The step port
(by-pass hele) is located near the
secondary throttle valve edge in its
fully closed state, :

3. Secondary switchover mecha-
nismn.

The secondary throttle valve is
linked to the diaphragm which is
actuated by the vacuum created in the
venturi. A vacuum jet s provided at
each of the primary and secondary

venturies, and the composite vacoum

of these jets actuates the diaphragm.

As the linkage, shown in Figure
EF-11, causes the secondary throttle
valve not to open until the primary
throttle valve opening reaches approxi-
mately (—11A model; 55%, the others;
50", fuel consumption during normal
operation is not cxcessive.

During  high  speed  running, as
shown in Figure EF-12; as the vacuum
al the venturi is increased, the dia-
phragm is pulled against the diaphragm
spring force, and then secondary throt-
tle valve is opened.

The other side. during low speed
running (as the primary throttle valve
opening does not reach 50% or 557),
the secondary throttle valve is locked
to close completely by the locking arm
which iz interlocked with primary
throttle arm by Hnkage.

When the primary throttle valve
opening reaches position wider than
50% or 559, the secondary throtile
valve is ready lo open, because the
locking arm revolves and leaves from
the secondary throttle arm.
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Secondary Primary

Zeeondary Prim
EF167 S 1

2 P. vacuum port

3 5. vacuum port

4 Diaphragm chamber
5 Diaphragm spring

=

MNa. 3 vacuum port 6 Diaphragm

T P. throttle valve
8 5. throttle valve
9  Vacuum piston

10 Power jat

EF1E8

Fig. EF-19 Full throttle ot low speed Fig. EF-20 Full throttle at high speed

FLOAT SYSTEM

There is only one float chamber,
while two carburetor systems, primary
and secondary, are providad.

Fuel fed from the fuel pump flows
through the filter and needle valve into
the float chamber. A constant fuel
level is maintained by the float and
needle valve.

Because of the inner air vent type

If the fuel level is in accord with
the level gauge line, the float level is
properly set. If the float level is not
correct, adjust it by bending the float
seat as shown in Figure EF-22. Ap-
proximately *H mm is required as the
effective stroke of the needle valve. 5o
adjust the pap between the valve stem
and the float seat to *H mm with the
float fully lifted up by bending the
float stopper.

of the float chamber ventilation, the
fuel consumption will not be influenc-
ed by some dirt accumulated in the air
cleaner,

The needle valve includes a special
hard steel ball and will not wear under
considerably long use. Besides, the
ingertion of a spring will prevent
flooding under rough road running.

(0.0591 i)

EF169
Float scat

Float
Float stopper
Meedle valve

Fig. EF-21 Adjusting fuel level
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ADJUSTMENT
IDLING ADJUSTMENT

Refer to Engine Tune-up section
concerning the details of idling adjust-
ment,

FUEL LEVEL ADJUSTMENT

A constant fuel level is maintained
by the float and needle valve,

EF170

Fig, EF-22 Adjusting float seat

EF-10

EF171

Fig. EF-23 Adjusting float stapper




Engine Fuel

_ADJUSTMENT OF FAST IDLE OPENING

C

Choke lever

Choke valve

Choke connecting rod
Choke connecting lever
P. throttle valve

A e Ll B

EF172

Fig. EF-24 Adjusting fast idle opening

Choke valve at fully closed position After reassembly, or in a check on a fully closed choke valve will bring
automatically opens throttle valve at interlock opening angle, bend choke  clearance A shown in Figure EF-24.
an optimum angle for starting engine connecting rod for adjustment so that
through a link mechanism.

Approximate fast Dimension “A”
CaIAlectar iyt idle opening ( ") mm (in)
DAF342.54 17 1.44 (0.0567)
DAF342-11A 19¢ 1.6 (0.0630)
DAF342-14 180 1.48 (0.0583)

Fig, EF-25 Measuring fost idle
opening

EF-11
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ADIJUSTMENT OF
INTERLOCK OPENING OF
PRIMARY AND SECONDARY
THROTTLE VALVES

Bl e
~, / {12.
R /

S

|..'-':". I\Q-...-lll i -
Uperents
x_ "“-w\ \\_r

@ | | @ A

Secondary  Primary

R

| | | _{i.
sl
® -®

Connecting lever
Rewrn plate
Adjust plate
Throttle chamber
Throttle valve

Fig. EF-26 Adjusting interlock opening
of throttle valve

EF173
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Figure EF-18 shows the primary
throttle valve opened #efn) When the
adjust plate fixed to the primary thrat-
te valve is open *dag, it comes into
contact with the connecting lever at
{A). When the throttle valve is further
opened, the point (B), where the
connecting lever is in contact with the
stopper, is detached, permitting the
secondary system to start actuating.

The linkage between the primary
and secondary throttles operates prop-
erly if the distance between the throt.
tle valve and inner wall of the throttle
chamber, G , amounts to specifi-
cations as shown below, The adjust-
ment is made by bending the point (A)
of the adjusting plate.

Type G mm (in)
DAF342-94 7.7 (0.303)
DAF342-11A 7.7 (0.303)
DAF342-14 7.7(0.303)

Fig. EF-27 Measuring elearance

MAIJOR SERVICE
OPERATION

The perfect carburctor delivers the
proper fuel and air ratios For all speeds
of the particular engine for which it
was designed. By completely disas-
sembling at regular intervals, which
will allow cleaning of all parts and
passages, the carburetor can  be
returned to its original condition and
it will then deliver the proper ratios as
it did when new,

To maintain the accurate car-
buretion of pazsages and discharge
holes, extreme care must be taken in
cleaning.

Use only carburelor solvent and
compressed air 1o clean all pussages
and discharge holes. Never use wire or
other pointed instrument to clean as
calibration of carburetor will be af-
fected,

EF-12

REMOVAL
1. BRemove air cleaner,
2.  Disconnect fuel line, vacuum line

ni choke wire from carburetor,
Remove throttle lever,

4,  Remove four nuts and washers
retaining carburetor to manifold.

5. Lift carburetor off manifold.

6. Remove and discard the gasket
used Dbetween  carburetor  and
manifold. Replace it if necessary.

ey B

DISASSEMBLY

Some of the carburetor com-
ponent-parts  cannol  be  removed
before choke chamber and throttle
chamber are detached.

These parts are listed under item 2
below,

1. Parts which can be removed from
oulside.

[-1 Accelerating mechanism parts

@ pump rod, (§ pump lever, (@)
pump lever spring (@ pump cover, §2
cylinder plate, (3 cvlinder cover
gasket, @5 piston return spring, (8
check hall

-2 Floal system paris

A8 level pauge cover, 03 foat
chamber pasket, @0 level gauge, @i
rubber seal, @3 collar, @ float

1-3 Fuel nipple and needle valve paris
@ lock lever, @5 filter set screw, @0
filter, @ fuel nipple @8 retaining
plate, @1 needle valve

1-4 Diaphragm chamber parts

3% diaphragm chamber gasket, @8
disphrugm chamber, @@ diaphragm
chamber cover, @ diaphragm spring,
@& diaphragm

-5 Main and slow jet parts

@ P. slow jet, a3 8. slow jer, @@
drain plugs, @5 P. main jet, @8 S, main
jet

-6 Adjusting screw parls

@7 idle adjusting screw, @8 idle adjust-
ing screw spring, @8 throttle adjusting
serew, @ throttle  adjusting  screw
spring

——
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Fuel nipple and
needle valve parts

Main and slow

Diaphrugm !
chamber parts /

Adjusting screw parts

1 Cotierpin (1 dia)
2  Plain washer (4 dia,)
3 Rod spring
4 Pump rod
5  Prain washer (4 dia.)
6 Cotter pin (1 dia.)
T E-ing (# 22)
& Pump lever
2 Pump lever spring
10 Pump cover
11 Screw (Md4)
12 Cylinder cover
13 Cylindder cover gasket
14 Piston
15 Return spring
16 Ball{5/32)
17 Screw

Fig. EF-28 Disassembling two barrel carburctor (parts which can be removed from oulside)

..--—'-"'_'__'_'_'-.@l
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jet parts
18 Level gauge cover
19 Float chamber gasker
2y Level pauoge
21 Rubher scal
22 Float
231 Collar
23 Lock lever
25 Ilter set screw
26 Plain washer (8 dia, )
27 Filter
I8 Fucl nipple
19 Slopping plate
A0 Plain washer (12 dia.)
31 Needle valve
32 Screw (M4)
3 Diaphragm chamber gaskes
34 Digphragm chamber

EF-13

Main and slow \\_K\g\éiw‘m

Acclerating
machanism parts

Float system parts

Acclerating
machanism parts

Check ball

Spring

Screw (M3)

Diaphragm chamber caver
Diaphragm spring
Diaphragm

P. slow jet

5. slow jet

Drain plug

Plain washer (8 diu.)

P, main jet

8. main jet

[dle adjusting screw

[dle sdjusting serew spring
Throttle adjusting screw
Theotele adjusting screw spring,
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2. Parts which can be removed after
choke chamber and throttle chamber
are detached,

2.1 Air bleed, emulsion tube and
power jet parts

(I) P. slow air bleed, (2 P. main air
bleed, (3) 8. slow air bleed, @) 8. main

Venturi parts

Air bleed, emulsion
tube & power jet parts

air bleed, () Emulsion tube, 2-3 Venturi parts
power jet (@ 8. small venturi, 05 venturi holder
gasket, (I8 5 dia packing

2.2 Pump injector parts

pump injector set screw, 10 pump
injector, 1) pump injector spring, (2
check ball

Air bleed, emulzion
tube & power jet parts

Pump injector parts

F.slow air bleed

P. main air blead

5. slow air bleed

5. main air blaed
Emulsion tube

Pawer jet

Plain washer (8dia.)
Set serew

Plain washer

10 Pump injector

11 Pump injector spring
12 Check ball

13 Screw (M4)

14 5. small venturi

15 WVenturi holder gasket
16  Packing (5dia.}

17T Screw (M5)

18 Choke chamber

19 Choke chamber gasket
20 Serew (MB)

21  Lock plate

22 Float chamber

23 Throttle chamber gasket
24 Throttle chamber

25  Screw (MG)

L= - o B L R P

EF1786

Fig. EF-28 Disassembling two barrel carburetor {Parts which can be removed
after removal of choke chamber and throttle chamber)

EF-14
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3. Disassembling procedure three set screws securing diaphragm

chamber cover in place, and remove

3-2 Disassembly of float chamber

e Disassembly of diaphragm chamber

3-1 Disassembly of carburetor as-

sembly

Remove P throttle return spring,
pump lever, pump rod, choke con-
necting rod and S throtile return
spring. Loosen four choke chamber
setscrews and remove choke

chamber [rom float chamber,

EF177

Fig. EF.30 Removing choke chamber

Remove E-ring, and separate dia-
phragm rod from throttle chamber
assembly. Loosen [four setscrews
and seperate float chamber and
throttle chamber,

EF178

Fig, EF-31 Remouving throttle chamber

Loosen three setscrews and remove
diaphragm chamber assembly and
diaphragm chamber gasket. Remove

Dizassembly of fuel nipple and
needle valve

Loosen filter set screws and remove
fuel nipple, filter and needle valve.

EF180
Fig. EF-33 Remouving fuel nipple

EF-15

diaphragm chamber, diaphragm,
diaphragm spring and diaphragm
chamber cover,

EF17T3 *

Fig. EF-32 Disnssembling diaphragm
chamber

e Removal of accelerator pump

Loosen two sel screws and remove
pump cover, cylinder plate, eyl
inder cover gasket, piston, return
spring and check ball,

EF181

Fig. EF-34 Remouving accelerator
pump
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o Removal of float
Loosen three set screws and remove
level gauge set

screws,  float

chamber cover, level gauge, rubber
seal, collar and float.

3-3 Disassembly of throttle linkage

When it is necessary to disassemble
throttle linkage, disconnect pump rod
linkage and remove parts in the order
listed below:

(1) P throttle return spring, (2) §
throttle return spring, (5) Throttle

EFi1B2

Fig. EF-35 Removing float

lever, (6) Pump lever T, (7} Sleeve A,
(8) Choke connecting lever, (§) Sleeve
B, 40 Return plate

Note: Adjusting plate (2 is pressed
in its place and cannot be disas-
sembled.,

1 P.throttle return spring T Sleeve (A)

2 5. throttle return spring 8 Choke connecting lever 13 E-ring

3 Nut 9 Bleeve (B) 14  Choke connecting rod
4 Plain washer 100 Retuen plate 15 Rod spring

5  Throttle lever 11 Plain washer 16 Plain washer

6 Pump lever (T) 12 Adjusting plate 17T Cotter pin (1 dia.)

Fig. EF-16 Removing throttle linkage

EF-16

JETS

The carburetor performance de-
pends on jets and air bleeds. That is
why these components must be
fabricated with utmost care, To clean
them, use cleaning solvent and blow
air on them, Larger inner numbers
stamped on the jets indicate larger
diameters. Accordingly, main and slow
jets with larger numbers provide richer
mixture, and the smaller numbers the
leaner mixture. Inversely, the main
and slow air bleeds, which are for air
to pass through, make the fuel leaner
if they bear larger numbers, and the
smaller numbers the richer fuel.

Replacement of designated jets to
meet the service condition of the
vehicle must be carried out keeping in
mind the above directions. To cite a
practical example, when it becomes
necessary to cconomize fuel at a
limited sacrifice of output to meet
frequent light-load operation, use
smaller main jets or slow jets, or larger
main air bleeds or slow air bleeds than
regularly specified, This should meet
the purpose. Inversely, when increase
in output is desired at the limited
sacrifice of fuel consumption, use
larger main jets or slow jets, or smaller
main air bleeds or slow air bleeds, and
that should bring a satisfactory result,

Carburetor secondary jets such as
secondary main jet, secondary main air
bleed, step jet and step air bleed could
be distinguished by their white color
painting from jets or air bleed of
primary system,
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SPECIFICATIONS AND SERVICE DATA

Carburet
ar mrn d‘;; DAF342-11 DAF342-14 DAF342.9A
It Manual choke Manual choke Manual choke
em
Applied engine L26 124 L20A
Applied mode] 230 HGC110 230
Primary Sccondary Primary Secondary Primary Secondary
i ; 3z 34 32 34 32 34
Outlet diameter m e
an m (in) |} 2508) (1.3386) (1.2598) (1.3386) (1.2598) (1.3386)
Venturi diameter 24 28x9 25 Bx9 24 28
mm (in) | (0.9449) | (1.1024 « 0.3543) | (0.9843) | (1.1024x0.3543) | (0.9449) (1.1024)
Main jet #132 #210 #129 #1600 #119 #1a60
Main air bleed #240 #50 #240 #70 #240 #70
Slow jet #50 #100 #48 #90 #45 #90
Slow air bleed #230 #50 #210 #30 #210 #30 .
|
Power jet #90 #70 #a65 '
" . 221024 22 t024 221024
Float 2
catlevel mm{in) | 0.8661 to0,9449) (0.8661 to 0.9449) (0.8661 to 0.9449)
: fem? 0.24 0,24 0.24
Fuel pressure ke : ;
P (psi) (3.4) (3.4) (3.4)
, ke 2.8 2.8 2.8
i
Weigh (Ib) (6.20) (6.20) (6.20)
Main jet variation
ALTITUDE Sea level 1,000 m 2,000 m 3.000 m 4,000 m
(3,300 It) (6,600 1) (10,000 £ty (13,300 1)
CAR—,%%?T‘R Jet | PartsNo. | Jet| PartsNo. | Jet| PartsNo. | Jet | ParisNo. |Jet | Parts No.
# # Se— T i —— # R ] —
P 119 16033 E4110 15 16033 23015 112 16033 23016 108 16033 23017 105 16033 23018
DAF342.94 . . 4
5 # A3 - F = B | ] ':'_' £4 7
5 160 16043 19915 155 16054 23015 150 16034 21613 145 16054 21054 140 16043 25715
7 ¥ licostisots | ¥ ligosagaais| # . # 3
P 129 16033 E4310 125 16054 18016 171 16033 E4313 118 16033 E4311 114 16033 E4312
DAF342-14 ; 4 - " 4
2 o I 216 : 2
5 160 16043 19915 155 16054 23015 150 16034 21615 145 16054 21015 140 16043 25715
P # 16033 P3010 # 16033 52210 # 16054 18016 # 16033 E4313 4 16032323115
119 . 128 i 125 121 117
DAF342-11 4 4 2 P
¥
s 160 16033 P3011 205 16033 P3012 20 16033 P3010 195 16033 P3014 190 16033 FO310
| . primary S rrreeseneses SECONAATY
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TROUBLE DIAGNOSES AND CORRECTIONS

In the following table, the
symptoms and causes of carburetor
troubles and remedies for them are
listed to facilitate quick repairs.

There are various causes of engine

troubles, [t sometimes happens that a
carburetor which has no defect seems
apparently to have some troubles,
when in fact the electrical system is

defective, Therefore, whenever the
engine has troubles, clectrical system
must be checked first before making
carburetor adjustment.

Condition

Probable cause

Corrective action

Overflow

Dirt accumulated on needle valve.
Fuel pump pressure too high.

MNeedle valve seat improper.

Clean needle valve.
Repair pump.
Lap or replace,

Exceaszive fuel

Fuel overflow.

See above item,

consumption Each main jet, slow jet too large. Replace.
Each main air bleed clogged. Clean,
Choke valve does not fully open. Adjust.
Ouflet valve ssat of accelerator pump Lap.
improper,
Linked opening of secondary throttle valve Adjust,
too early.

Power shortage Each main jet clogped. Clean.
Each throttle valve does not fully open. Adjust,
Idling adjustment incorrect, Repair,
Fuel strainer clogged. Clean.
Vacuum jet clogged. Clean.
Air cleaner clogged. Clean.
Diaphragm damaged. Replace,
Power valve operated improperly. Adjust,

Improper idling Slow jet clogged. Clean.
Each throttle valve does not close. Adjust,

Secondary throttle valve operated impro-
perly.
Each throttle valve shaft worn.

Packing between manifold/carburetor defec-
tive,

Manifold/carburetor tightening improper.

Fuel aoverflow.

Cverhaul and clean.

Replace.
Replace packing.

Correct tightening.
See above item,

Engine hesitation

Main jet or slow jet clogged.

By pass hole, idle passage clogged.
Emulsion tube clogged.

[dling adjustment incorrect.

Secondary throttle valve operated impro-
perly.

Clean.

Clean tube.

Clzan,

Correct adjustment.
Owerhaul and clean.

EF-18
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Condition

Probable cause

Corrective action

Engine does not

Fuel averflows.
start. Mo fuel,
Idling adjustment incorrect,

Fast idle adjustment incoreect.

See the first item,

Check pump. fuel pipe and needle valve,
Adjust.

Adjust.

SU TYPE TWIN CARBURETOR

DESCRIPTION

FLOAT SYSTEM

RATIO AND IGNITION TIMING

INSPECTION OF FLOAT LEVEL

ADJUSTMENT OF FLOAT LEVEL ........

CHECKEING DAMPER OQIL

DESCRIPTION

The model HMB46W-1C carburetor
is a horizontal, variable venturi type.
This carburetor is designed to keep
constant flow of intake air through the
venturi under all engine speeds. That is
the venturi opening is automatically
adjusted by sliding the suction piston
in accordance with changes in the
volume of intake air.

Metering calibration of main system
is accomplished by the jet needle fixed
into the suction piston. Then, the
related situation between the taper jet
needle and nozzle gives the correct
air-fuel mixwmre. A power valve is
provided to improve performance dur-
ing acceleration from medium speed.

When starting the engine, choke
valve is closed by pulling the choke
knob and excess fuel is drawn from
auxiliary nozzle at the intake side of
each carburetor. Consequently, an en-

COMSTRUCTION ANE OPERATION ,........

ADJUSTING ENGINE IDLE RPM, MIXTURE

riched air-fuel mixture is obtained.
Under normal running, a proper mix-
ture is supplied by sliding the jet
needle, and vacuum in the suction
chamber operates the suction piston.

This carburetor has the following
characteristics:

1. Air flows fast in the venturi even
when engine runs at low speeds. There-
fore, fuel is fully turned into spring,
ensuring good driveability.

2. Since the veniuri opens wide at
high speed runming, with the use of
two carburetors, high output can be
provided to reduce air intake resist-
ance.

3. Idle control system assures stable
idling. And two adjusting screws (idle
speed adjusting serew on the balance
tube and idle mixture adjusting screw
at the front carburetor) permit easy
access for sarvicing,

EF-19

CONTENTS
........ EF-19 EAST IDLE ADJUSTMENT ... ............ EFD25
EF-20 CHOKE PISTON ADJUSTMENT .......... EF-26
........ EF-21 FERIQODIC INSPECTION OF SUCTION
........ EF-21 CHAMBER AND SUCTIOM PISTOM ..,..... EF-28
........ EF-21 REMOVAL AND INSTALLATION . .......... EF-25
........ EF-21 DISASSEMBLY AND REASSEMBLY ......... EF27
FLOAT CHAMBER COVER (... . ... ....... EF-27
........ EF-21 POWER VALVE . ... .. iiiiivnivivnnvnens.. EF-27
........ EF-24 LINK AMD RELATED COMPOMNENTS .. .... EF-27
........ EF-24 SPECIFIGATIONS. ..o sos s vives B0
EF-24 TROUBLE DIAGNOSES AND
........ EF-25 CORRECTIONS oo e amsrpaeseyvnesy EEEE

4. Float chamber just beneath the
nozzle ensures better starting, stopping
and turning.

Fig. EF-37 HMB46W-1C carburetor
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CONSTRUCTION AND OPERATION
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FLOAT SYSTEM

The float circuit is a dual float
construction where two floats are
symmetrically arranged around the
nozzle, The float bowl is positioned
just beneath the nozzle so that the
level of fuel in the float bowl is kept
constant when the car is accelerated or
decelerated, or when it is turning a
corner. See Figure EF-38,

VENTURI CONTROL
SYSTEM

The suction chamber is mounted
above the venturd, and the suction
piston slides vertically within the suc-
tion chamber, changing the venturi
opening area.

Venturi vacuum pressure operates
on the wvpper surface of the suction
piston through the suction port, and
atmospheric pressure is applied to the
bottorn of the suction piston through
the air hole from the air cleaner. The
difference between the upper vacuum
pressure and lower atmospheric pres-
sure moves the suction piston up and
down. The suction piston stops when a
balanced condition exists between the
pressure  difference and the piston
weipht plus spring tension. The vacu-
um pressure is produced by the air
flow velocity. For instance, when the
throttle valve is opened by depressing
the accelerator pedal, the flow velocity
of the intake air increases, Thiz also
increases vacuum pressure in  the
venturi, and the suction piston is lifted
until the piston is balanced, and the
venturi opening area enlarges.

When the throttle valve is closed by
releasing the accelerator pedal, the
flow velocity of the engine intake asir
in the venturi is reversely decreased.
The piston goes down and the venturi
opening area becomes small. The
intake air flow velocity recovers as
the venturi opening decreases. The
piston stops going down because of a
balance between the upper and the
lower forces operating the suction
piston.

Thus, the opening area is adjusted
automatically to keep the flow of
intake air at constant velocity in the
venturi. Consequently, the venlur
opening is optimum for any engine
operating condition. In additivn, the

suction piston rod is equipped with an
oil damper to prevent the piston
coming up quickly as a result of sharp
throttle opening. Since the plunger rod
positioned in an oil well operates on s
fluid brake on rapid rising stroke but
exerts no restriction on its fall, it
provides an approximate degree of
enrichment for acceleration,

FUEL SYSTEM

Air welocity through the venturd
(vacuum pressure) causes fuel to be
spraved from  the float chamber,
through the opening between the
nozzle and jet needle into the venturi.

The jet nesdle below the suction
piston moves up and down in the
nozzle according to the motion of the
suction piston. Fuoel flow changes
automatically due to the tapered shape
of the jet needle,

Operating conditions under various
driving conditions from idling to
fully-opened maximum speed are
shown in Figures EF-39 and EF42.

e Air hole

E iy & || i

Throttle | g
valve iy

Suction hole

Suction piston

Tet peedle
Mozzle

EF141
Fig. EF-39 [dling

Suction chamber

Fig. EF-42 Fully-opened high speed
CONTROL AND
ADJUSTMENT
ADJUSTING ENGINE IDLE
R.P.M, MIXTURE RATIO AND
IGNITION TIMING

A LLE

(idle imiter cap) 4
2 Idle speed =djusting screw

EF-21

T

Balance adjusting screw
5 Throttle shaft

Fig. EF-43 Corburetor linkoge
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Notes:

a, Idle limiter cap equipped with idle
mixture adjusting screw must not
be removed.

b. Screws marked “* are properly
adjusted at factory and require no
further adjustment.

ldle speed adjusting sceew
N e e
Z \ / i -K Intake manifold
£
I / - Balance tube

Throttle valvea

Mixture
Rear
carburetor

Idle mixmre F‘mbnl.‘ ;
adjusiing screw ;_qa'_l.lfmi_ B NN (R

L1

ripasrandT=s

7

ETOSO0
Fig. EF-44 Adjusting idle speed adjusting screw

1. Warm up engine by driving car for 4,
more than 20 minutes at a speed of
about 48 km/h (30 MPH).

2. Remove cleaner cover and woil
damper cap, raise suction piston with a
suitable soft bar. Make sure that suc-
tion piston rizes smoothly.

3. Check damper .oil level and add
oil (MS#20 or 10W-30) if necessary.

Loosen balance adjusting screw.

Note: Make sure operation of front
carburetor is separated from rear
one.

Fig, EF-46 Adjusting balance
adjusting screty

5. Connect engine tachometer and
timing light in proper position,

6. Adjust idling speed by turning
idle speed adjusting screw.

Fig. EF-45 Checking damper oil level

EF-22

Adr cleaner

L26 (Twin carb.)

Manual transmission .. ..........

Fig, EF-47 Adjusting idle speed
adjusting screw

Notes:

a. When idle speed adjusting screw is
turned clockwise, idling speed de-
creases; it increases when the screw
is turned counterclockwise.

b. When idle speed adjusting screw is
turned fully clockwise during the
above adjustment and engine speed
cannot be reduced below 700 rpm,
the accelerator linkage is incorrect-
ly adjusted. Under normal condi-
tions, the auxiliary throttle shaft
and throttle shaft should have a
slight play at idling speed. In other
words, the auxiliary throttle shaft
should be provided with a play “g™
which corresponds to the clearance
Ta = Th shown in Figure EF48.

c. When adjusting in idling condition
for 1 to 2 minutes or more, be sure
to race the engine beforehand.
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! = Play corresponding to clearance “Ta"™

Effective
motion

SU carburetor
(Rear side)

SU carburetor
(Front side)

7.  Turn idle mixture adjusting screw
clockwise or counterclockwise until
proper air-fuel mixture ratio is ob-
tained.

Fig. EF-49 Adjusting idle mixture
adfusting screw

Mote: Engine speed varies as idle mix-
ture adjusting screw is turned.
Optimum air-fuel mixture ratio can
be told by the highest engine speed
within adjusting range.

8. Turn idle adjust screw until en-
gine runs at specified idle speed.

9,  Set ignition timing to specifica-
tions by adjusting distributor as shown
below.

) |

/

Throttle shaft

Ignition timing of the L26
(Twin carb.) engine (B.T.D.C./rpm)

Manual
s 17/650 (10/650)
Automatic 17/700 (10/700
transmission ( )
MNote: { ) for ECE.
Ja
B

>

\ J/ y
Cooler equipped model | Standard model

ET198

Fig. EF-50 Checking ignition
Hming

10. If engine speed changes after
ignition timing has been adjusted,
repeal steps 6, 7 and 8 above.

11. Adjust fast idle setting screw
until engine runs at about 1,400 rpm.

EF-23

Lever-carb. side

ECODB1

Fig. EF48 Carburetor linkage

Fig. EF-51 Adjusting fast idle
setling screw

12. Using a flow meter, adjust
balance adjusting screw so that [ront
and rear carburetor intake air volumes
are balanced.

Fig. EF-52 Setting flow meier
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Fig. EF-53 Adjusting balance
adjusting serew

Notes:

a. Attach flow meter to the front side

air horn of air cleaner, turn air flow
adjusting screw of flow meter, and
align the upper end of float in glass
tube with scale.
Then attach flow meter to the rear
side air horn of air cleaner. (Do not
adjust air flow adjusting screw of
flow meter.) if flow meter float is
not aligned with front carburetor
scale, turn balance adjusting serew
and align float with front carbure-
tor scale.

b. Stand flow meter float vertically,

c. The flow meter is vsed to hinder
engine air intake, it is therefore
recommended that the flow meter
be used for a very short period of
time (one to two seconds),

It should not be used continuously.

13. Turn fast idle setting screw out
- completely until engine runs at the
specified idle speed. If necessary,
adjust idle speed with idle speed ad-
justing screw. After adjustment, race
engine two or three times Lo ensure
that specified idle speed is obtained
each time,

NMote: Make sure there is a clearance
of 2 mm (0.078 in) between lever
and tip of screw when fast idle
setting screw is turned out.

To prevent it from falling do not
turn fast idle setting screw ex-
cessively.

Fig. EF-54 Adjusting idle speed
adfusling serew

IDLE LIMITER CAP

Idle limiter cap is attached to idle
mixture adjusting screw,

Do nat remove this idle limiter cap
unless necessary. [f this unit 15 re-
moved, it must be readjusted at rime
ol installation.

To adjust, proceed as follows:

1. Make sure that the *CO" content
percentage meets specifications (CO:
1.5%).

2. Install idle limiter cap in position,
making sure that adjusting screw is
able to torm another 1/8 rotation in
the “CO-RICH" direction,

Cutburetor stopper
\\\ [dle limiter cap

Carburetor i [
stopper j
\ | qgg
dee N
-
{1/8 ratation)
CO-RICH CO-LEAN EToo?

Fig. EF-55 Idle limiter cap

INSPECTION OF FLOAT
LEVEL

The level of fuel in the float cham-
ber can be checked through the circu-
lar window located behind carburetor.

It is necessary lo use a mirror lo
inspect the fuel level,

EF-24

1 Mirror
2 Float level point
3 Float level window

la‘ig. EF-56 Cheching float level

ADJUSTMENT OF
FLOAT LEVEL

If it is necessary to adjust the float
level, float lever should be bent as
required.

1. Remove carburetor assembly
from intake manifold, and remove
float chamber cover from carburetor.

Fig, EF-57 Removing floaf
chamber cover

2. Place the carburetor top side
down to check the position of float
lever.

Refer to Figure EF-50. Ensure that
both floats touch the inner wall of
carburetor when carburctor is turned
upside down on float surface,
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: H: 12 to 13 mm
({472 10 0.512 in)
Rubber szat / Rubber seat
£ £
,l A

/
EF1iB1

Fig. EF-58 “H" dimension of float

5 fever

3, Measure the dimension “H" be-

tween the end face of the float cham-

ber and float lever tongue which
makes contact with needie valve,

The standard dimension {5
12 to 13 mm
(0472 to 0.512 in).

Measure the “H™ dimension at
point “A™ of float lever. If it is not
within the specified value, adjust the
tongue by bending its root as required.

=

B mm (0.315 i) |
ey

EF1B2

Fig. EF-58 Measuring "H" dimension
at point A

4. Place the carburetor top side up

Then, measure the gap “G" be-
tween the power valve nozzle and
float,

The standard gap is between 0.5
mm (0.020 in) and 2 mm (0.079 in). If
the gap iz not within the specified
range, adjust by bending the stopper as
required. The above adjustment is
pacticularly necessary to prevent
mutual interference between the float
and power valve,

Note: Whenever the stopper is bent
for adjustment, check the dimen-
sion “H” to ensure that it remains
within the specified range.

Stopper
Power valve nozzle

G: 0.5 1020 mm
(0.020 1 0.079 in)

EFi183

Fig. EF-60 "G dimension of float

5. After adjusting the float lever
tongue, install float chamber cover on
carburetor float chamber and install
carburetor on engine,

The normal fuel level is even with
the center line of the float level
window.

Float level adjustment should be
made only when erratic engine opera-
tion due to incorrect fuel level is
noted.

Fig. EF-61 Float level

CHECKING DAMPER OIL

When there is not a sulficient
amount of damper oil, acceleration
and other operating performance fea-
tures hecome sluggish. When new
carburetors are installed on the engine,
of when overhaul is performed,
damper oil must be added without fail,
Use engine oil MS #20 or SAE 10W-30
for damper oil. Do not use lower or
higher weight oils.

To check damper oil level, remove
oil cap nut and check oil level marking
on the two grooves on plunger rod. No
difficulty will be encountered and
there is no damper until the oil level
reaches the lower line. If the il level
drops below the lower line. add oil.
Slowly fill damper oil to upper line.

EF-25

When removing and replacing oil
cap nut, be careful not to bend rod. IF
oil cap nut is loose, it may fall off. Be
sure that it is sufficiently tightened,

Fig. EF-G2 Checking domper oil level

FAST IDLE ADJUSTMENT

Choke valve at fully closed position
automatically opens throttle valve at
an optimum angle for starting engine
through a link mechanism.

After reassembly, or during a check
of interlock opening angle, place upper
side of fast idle screw on the [irst step
of choke lever. Then adjust fast idle
adjusting screw in such a way that the
clearance of throttle valve (shown at
G in Figure EF-63) is held within
0.59 to 0.64 mm (0023 o L025 in).
When it is not correct, adjust by
turning fast idle screw in or out as
necessary.

EF186
5 Fust idle lever
6. Throule valve
T Connecting rod

1 Choke fever

2 Choke lever stopper
3 Fast idlhe screw

4 Lock nut

Fig, EF-63 Adjusting fast idie opening
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1 Gauge
2 Choke lever

EF187

Fig. EF-64 Measuring fast idle opening

CHOKE PISTON
ADJUSTMENT

1. Close choke valve completely.

2. Valve can be closed by stretching
a suitable rubber band between choke
lever which iz connected to choke
wire, and stationary part of carbure-
tor.

3.  Grip diaphragm rod with pliers,
and pull completely straight.

4. Under this condition, adjust the
gap between choke valve and carbure-
tor body to 1.65 mm (0.065 in) by
bending choke piston rod. See Figure
EF-55.

1.65 mm
(00650 in)

1 Choke piston
2 Diaphragm rod
3 Choke piston rod
4 Choke valve
EF 188

Fig. EF-55 Choke piston adjustment

PERIODIC INSPECTION
OF SUCTION CHAMBER
AND SUCTION PISTON

Periodic inspection is required to
consistently maintain the suction

REMOVAL AND INSTALLATION

chamber and suction piston in proper
operating condition, This is due to the
fact that dust in the air is drawn into
chamber and accumulates on the slid-
ing portion of suction piston.

Make sure that suction piston in-
stalled on the engine operates smooth-
ly by proceeding as follows:

1. First, remove oil cap nut and air
cleaner.

2.  Gradually raise suction piston
with a suitable bar,

3. Release your finger from suction
piston. Suction piston will drop, and
the spund of suction running against
venturi will be heard.

Piston and chamber conditions are
satisfactory if suction piston rises
smoothly.

To check for bend of plunger rod,
raise suction piston with your fingertip

with oil cap nut attached to the
assembly, and let piston drop freely.
Suction piston will offer strong resist-
ance when lifted since oil damper is
activated, Under satisfactory condi-
tions, piston will drop smoothly when
your finger is removed [rom suction
piston.

1 Coolant inlet hosa

(from cylinder head to

front carburetor)

Fuel inlet hose (Front)

Distributor vacuum signal hose

4 Temperature sensor hose

{from temperature sensor to

intake manifold)

Throttle wire (Front)

Idie compensator hose

Crankcase ventilation hose

Throtile link

Idle speed adjusting screw

tube (1.5.5, tube)

10 Fuel inlet hose (Rear)

11 Throttle wire

12 Hot water outlet pipe

13 Temperature sensor hose
{from temperature sensor
to vacuum motor)

14 Adir bypass hose

ek B

WO BB -l g L

Fig. EF-66 Carburetor and air ¢cleaner components piping

EF-26
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-1, Refer to the instructions under
air cleaner.

2. Drain cooling water.

3. Remove coolant inlet hose from
front carburetor.,

Remove coolant outlet hose from
rear carburetor.,

4.  Remove fuel inlet hoses and 1.5.5,
hoses from front and rear carburetors,
and remove air bypass hose from front
carburetor,

5. Remove vacuum hose for dis-
tributor from front carburetor,

6. Remaove throttle link.

7. BRemove choke wire from front
and rear carburetor.

8. Remove four carburetor attaching
nuts, and detach front and rear carbu-
retors as an assembly from intake
manifold,

To remove these carburetors sepa-
rately, it is necessary to remove air
bypass hose and coolant hose between
front and rear carburetors,

DISASSEMBLY AND
REASSEMBLY

The components of this carburetor
are assembled with utmost care at the
factory. Proper adjustment of the fuel
metering system, especially jet needle,
is almost impossible without the
proper metering equipment. This ad-
justment affects greatly the proper
performance of the emission contral
system.

Therefore, disassembly of the
carburetor should be strictly pro-
hibited. Only the following may be
disassembled and adjusted. Otherwise,
replace the whole carburetor assembly.

FLOAT CHAMBER COVER

1. Remove seven screws securing
float chamber cover, and remove it.

EF192

Fig. EF-67 Disassembling float
chamber cover

2. Assemble float chamber cover in
reverse order of disassembly.

Note: Float and needle wvalve parts
cannot be removed.

POWER VALVE

If exhaust “CO™ is abnormally rich
at idling and no other cause is found in
the carburetor adjustment, check the
power valve for proper functioning.

Six fixing screws are used for this
valve, three for assembling the wvalve
and three for fixing the valve 1o
carburetar,

EF193 Screws for aseembling

Fig. EF-68 Power valve unit

EF-27

Remove power valve from carbure-
tor and disassemble valve to check
diaphragm. If any abnormality is
found in diaphragm, replace valve unit.

EF 194

Fig. EF-69 Removing power valve

LINK AND RELATED
COMPONENTS

When disassembling and reassem- -
bling interlock link and related compo-
nents, be careful not to bend or
deform any compaonents.

Before disassembly. mark links and
levers so that they can be replaced in
their original positions.

After assembly, check to be sure
that they operate smoothly.
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SPECIFICATIONS

Carbucetor Tred el " o S R e T O S HMB46W-1C
Make . HITACHI

I oy o o Y A RS Vb S e 3.8 SR £ S e s o e GBS B SU type side draft
Venturi dismeter TV U s oo e b i T s P AR SS 41.6 (1.64)

Bore diameter E o1y | 15 46 (1.81)

Suction piston lift L L e S S T R 34(1.34)
Mozzle jet diameter M F) cmsimsmamieneansimapaiashmsamaas Lol 100)
Suction spring BN W v . AU #50

Suction hole diameter » Number  mm (in) ..o BOx2(315x2)
Fast idle throttle valve opening B ) o e A R g 0.59 to 0.64 (0.0232 to 0.0252)
Float FemvbifE o i s G i e b b e A B e e s Inner vent type
Oil damper plunger diameter mm (in) " . B.Ba (0349
PIOWEL BT ttetereteseseeesteiasimsesassens e s be 1t e ettt ot 1 e e #40

Fuel pressure kgfemi2 (D8] nsibinimiiin e R 032 (4.6)

TROUBLE DIAGNOSES
AND CORRECTIONS

The causes of failure and appropri-
ate corrective actions are shown in the
table to permit immediate carburetor
repair in event of carburetor mal-
function.

Improper engine operation can he
attributed to many differenl causcs.
Although carburetor may be normal, if
the electrical system is inoperative, the
cause sometimes may appear 1o be in

carburetor, If engine does not operate
satisfactorily, first check electrical
system before attempting to adjust
carburetor,

Condition

Probable cause

Corrective action

Overflow

Leakage from float, or float bent or dam-
aged.

Dirty needle valve seat.

Looss neadle valve,

Scratches or wear on needle valve seat.
Excessive luel pump pressure.

Fuel pump drawing in air,

Replace carburetor assembly.

Clean valve seat.
Retighten.
Refit or replace.
Repair pump.

Repair pump.

Excessive fuel
consumption

Overflow.
Faulty suction piston operation.
Leakage from power valve.

Improper idling adjustment,

Described above,
Described below.
Replace valve assembly.

Readjust.

Insufficient output

Throttle valve does not open fully,

Faulty suction piston operation.

Readjusi.

Deseribed below.

EF-28
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Condition

Probable cause

Corrective action

Improper idling

Faulty suction piston operation.

Improper adjustment of idle adjusting serew
and idle mixture adjusting screw.

Warn throttle valve shaft.

Air leakage due to damaged packing between
manifold and carburetor,

Described below.
Readjust.

Replace carhuretor assembly.,
Replace gasket.

Engine operation is
irregular or erratic.

Malfunction of suction piston.

Insufficient damper oil, or improper oil
used.

Improper idling adjustment.

Described below.
Replenish or replace.

Readjust, |

Engine does not start,

Overflow.
No fuel fed to the engine.
Improper idling adjustment.

Malfunction of suction piston.

Described above.

(Check pump, fuel line, and needle valve.
Readjust.

Dzseribed heEuw.

Fuaulty suction piston
operation.

Sticking due to deformation (bulging or
caving) of suction chamber or suclion

piston.
Bent jet needle.

Bent plunger rod.

Replace carburetor assembly.

Replace carburetor assembly.

Replace.

EF-29




- SERVICE

MANUAL

MODEL

L20A, L24 & L26 SERIES

ENGINES

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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STARTING CIRCUIT

The electrical system is a 12 volt ® Starting motor Information on body electrical
system. This section is subdivided into e Alternator systems such as lighting, instrument,
the following subsections for electrical e Repulator and windshield wipers iy described in
parts which are required for engine e Distributor section BODY ELECTRICAL in
aperation. # Ignition coil CHASSIS AND BODY,

e Battery o Spark plugs

BATTERY
CONTENTS
REMOWVAL AND INSTALLATION ............ EE-2 BATTERY FREEZING ... cvviivvininn.nn EE-4

REMOVAL ., .o iiivnininrnnsorarnny. . EE2 ADJUSTING SPECIFIC GRAVITY .......... EE-4

INSTALEATION s sm s s i sty BETE CHARGING CIRCUIT .o v vmmsimsim s i s EE-4
ELECTROLNYTE LEVEL EHECE . v i EE-2 TROUBLE DIAGMNOSES AND
SFECIFIC 'GRAVITY CHECK i svnins oy EE-3 CORRECTICNS .oomeiwmrmminsivepin ik EE-G
REMOVAL AND 1. Unscrew each filler cap and in- openings. See Figure EE-1

spect fluid level, which can be deter- Determing as shown below:
INSTALLATION mined by glancing into the cap
REMOVAL
1. Disconnect negative and positive
terminals.
2, Remove nuts from battery clamp; Overflow
take out clamps. ===
3. Remove battery. - -
INSTALLATION Correct j
1. Install and tighten clamps se- g = e
curely, @
2, After clamps have been tightened,
clean battery cable terminals a_nd ap- Shoriage
ply prease to retard formation of
carrosion, =_°? —
ELECTROLYTE ]
LEVEL CHECK e

There are two types of batteries; S Bl Insyeeling sfesolyie fsuel
standard and self-filling.

In case of standard type

Check the electrolyte level in each In case of battery with fluid level between the upper and the lower level
battery cell once a month. lines, check to see that the level is lines,

EE-2
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,Dq HE AR lﬂ:l Upper level

Lower level

l :

EE082

Fig. EE-2 Inspecting electrolvie level
= {with level lines)

If the fluid level is low, and distilled
water for each cell to raise the level
approximately 10 to 20 mm (0394 to
0,787 in) above the plates. In case of
battery with level lines, add distilled
water to the upper level. Do not
averfill.

in case of self-filling type

1. Remove filler cap and inspect the
float position. If the position of float
is lower than the normal level, add
distilled water to case attached on
baitery upper face. The fluid will
equally fill each cell.

After replenishing, install filler cap.
Do not overfill over the projections.

___Float hole

n-""""-'_';"_nona
® 0.0 040 O
! s

Flow in hole i P
DA103 Cwverfill inspection projection

Fig. EE-3 Inspecting electrolvte level
(for self-filling type)

SPECIFIC GRAVITY
CHECK

Specific gravity of battery electro-

lyte is tested by a hydrometer.

1. When measuring specific gravity,
place your eyes in line with scale to
read highest level (electrolyte rises at
edge due to surface tension) of electro-
lyte, See Figure EE4,

Thermal gauge

2 Hydrometer
EEQDT

Fig. EE-{ Checking specific grovily

2. If the state of charge of hattery is
60% full, or specific-gravity reading is
below 1.20 [as corrected at 20°C
{68°F)] , battery must be recharged or
battery-electrolyte concentration must
be adjusted,

Add or subtract gravity points ac-
cording to whether the electrolyte
temperature is above or below 20°C
(68°F) standard.

The gravity of electrolyte changes
0.0007 for every 1°C (33.8"F) tem-
perature.

A correction can then be made by
uzing the following formula:

Sz0 = 5t +0.,0007 (t -20)

Where

Sz20: Specific gravity of electrolyte

corrected at 20°C (68°F)

St: Specific gravity of electrolyte

att°C

t:  Electrolyte temperature

For example; A hydrometer reading
of 1.260 at 30°C (86"F) would be
1.267 when corrected at 20°C (68" F),
indicating fully charged battery. On
the other hand, a hydrometer reading
of 1,220 at —10°C (147F) would be
1199 when corrected at 20°C (68" F),
indicating a partially charged battery.

The state of charpe of battery can
be determined by the following tables
ift the specific gravity of electrolyte is
known, Before checking, check to be
sure that cells are filled to correct
level,

15l - |
[ S
1700 s

\

1ik0 -
LA T
e
110

L
(LR T T R [ | i im
Charging canditien £}

Specific graviry [2{}nl:l
£

EEOQ2

Fig. EE-5 Relation belween specific
gravity and charging condifion

Converted specific pravity (520)

Specific gravity nt eleetroly e lemperatuee (51}

- &

Electraly e temperaturs (%)

F
EE003

Fig. EE-6 Charges of specific gravily in response to electrolyte

EE-3

temperature change (°C)
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BATTERY FREEZING

Temperatures at which battery elec-
trolyte freezes vary with acid con-
centration or its specific gravity. A
battery with an insufficient state of
charge will freeze at low temperatures,
If specific pravity of a battery falls
below 1.100, the indication is that the

battery is completely discharged and
will freeze readily when temperatures
fall below freezing point. See Figure
EE-7.

Note: Use extreme caution to avoid
freezing battery since it will usually
ruin the battery,

]
Lad
=]

|
LA
L=}

i
&
(=]

Temperature of specific gravity (°cy
|
Ia
=]

1
=l
=

—80

L.O0 1.04

1.OB 1.12 116 1.20 1.24 1.28 1,32

EEDD4

Specific gravity of electrolyie

ADJUSTING SPECIFIC
GRAVITY

Be sure to check electrolyte specific
gravity after fully charging battery.
Standard specific gravity is 1.260 at
20°C (68°F).

When specific gravity is higher than
the standard value, add distilled water.

Fig. EE-¥ Freezing point of electrolyte

When lower, add diluted sulphuric acid
[zpecific gravity of which is 1.400 at
209C (68°F)].

When adjusting specific gravity, be
sure to convert measured specific
gravily to standard specific gravity at
20°C (68"F),

Sulturic acid
Nspecific gravity : 1.400)

Dristilled water

T

R

240
gt

it

180

140

120 -

100 AN

40 -

Sulfuric acid or distilled water
capacity per electralyte 1.0.£ {cc)

20

\ R L 11

gLl

L 1-]

1220 1230 240 L38O LEQ. LW 280 L7900 1,300
Specific gravity (a1 20°C (68°F)]

EEDB3
Fig. EE-8 Adjusting specific gravity

EE-4

CHARGING CIRCUIT

Battery must be recharped when
standard  electrolytegravity reading
falls below 1.200 with electrolyte level
being satisfactory. IF battery is quick-
charged to bring it up to full charge,
the operation should be carried out
with negative terminal removed.

Prior to charging, corroded termi-
nals should be cleaned with a brush
and common baking-sada solution. In
addition, the following items should
be observed during recharging battery:

1. Be sure that clectrolvte level is
above top of each plate.

2. Keep removed plugs in a safe
location.

3. Do not allow electrolyte tem-
perature to go over 45°C (113°F).

4. After recharging, check to be
certain that standard specific gravity
does not exceed 1,260 [at 20°C (68*
F)]. Correction can be made by add-
ing distilled water to cells as necessary.
5. Keep battery away from open
flame while it is being recharged.

6. After all vent plugs have been
tightened, clean upper face of batfery,
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TROUBLE DIAGNOSES AND CORRECTIONS

Battery is not charged correctly.

1. Correctly adjust belt tension of alternator.
2. Complete connections in charging system.
3. Securely connect battery terminals.

Lighting load test

gravity of each cell of baitery.

L. Make sure that electrolyte level is correct,
2, Crank engine for three seconds (with ignition system open),
3. Turn on headlight (low beam) for one minute, and then measure specific

|

Specific gravity of each cell is less
than 1.200,

I. When specific gravity can not be
raised above 1.200 by charging,
the battery is defective,

Specific gravity of some cells is
above 1.200 but the others show
lower specific gravity,

Specific gravity of each cell is above
1.20.

I

Unbalance is within 0.05
1. Discharged battery, Charge it
and repeat lighting load test.

Unbalance of specific gravity be-
tween cells exceeds 0,05,

1. Battery is defective.

I

Unbalance is within 0.05.

1. Battery is satisfactory,

Unbalance of specific gravity be-
tween cells exceads 0.05,

1. Battery is defective,

EE-E
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DESCRIPTHMN < ove dovwiieanssy
DREBATION op s s @ e
COMSTRUCTION
REMOVAL AND INSTALLATION |
DISASSEMBLY . ......ccovnnnnnnn
CLEANING AND INSPECTION ...
TERMINAL .. ..vvvvvneieens .
FIBLE: CEML o vuimimmmmsimmmns
BRUSHES AND BRUSH LEAD
W BE s e e spems
BRUSH SPRING TENSION
ARMATURE ASSEMBLY

OVER-RUNNING CLUTCH ASSEMEBLY .....

DESCRIPTION

The function of the starting system,
consisting of the battery, ignition
switch, starting motor and solenoid, is
to crank the engine. The electrical

OPERATION

When the ignition switch is turned
fully clockwise to the START posi-
tion, battery current flows through
“series” and  “shunt™ coils of the
solenoid, magnetizing the solenoid.
The plunger is pulled into the solenoid
so that it operates the shift lever to
move the drive pinion into the fly.
whesl ring gear. Then the solenoid
switch contacts close after the drive
pinion is partially engaged with the
ring gear.

STARTING MOTOR

energy is supplied from the battery,
the solencid completes the circuit to
operate the starting motor, and then
the motor carries out the actual crank-
ing of the engine.

Shift lever
Chwver-running clutch
Pinion

Pinion stopper
Armature

Yoke

Brush

Magnetic switch ass'y
Plunger

DB ) O L de b R e

Fig. EE-9 Sectional view of starting motar

Closing of the solenoid switch con-
tacts causes the motor o crank the
engine and also cut out the “series”
coil of the solencid, the magnetic pull
of the “shunt™ coil being sufficient to
hold the pinion in mesh after the
shifting has been performed.

After the engine starts running, the
driver releases the ignition key and it
automatically returns to the ON posi-
tion,

This breaks the solenoid circuit so

EE-6

CONTENTS
.......... EE- 6 BRUSH HOLDER TEST FOR GROUND ..., EE-10
__________ EE- 6 PINION CASE BEARING METAL.......... EE-10
,,,,,,,,,, EE- 7 MAGNETIC SWITCH ASSEMBLY .......... EE-10
__________ EE- 7 ASSEMBLY nnaimnen s arssssvensvss BE0
.......... EE- 7 TEST oo ey EED
.......... EE- 8 PERFORMANCE TEST ......vvvvivennnin. EE-TD
.......... EE- 8 DEAGNOSIS OF TEST vusiiozp i savisy EEAQ
.......... EE- 8 MAGNETIC SWITCH ASSEMBLY

O O R EE-11

.......... EE- O SERVICE DATE AND

EE- O SPECIFICATIONS oo \tseeirerreeeeeenaeens EE-12
.......... EE- O TROUBLE DIAGNOSES AND

EE-10 CORRECTIONS Lottt iiiiiniennenenens EE-13

that reverse current flows through the
series ¢oil, and the magnetic field
builds up in the direction in which the
plunger moves back. As this happens,
the resultant force of the magnetic
fields in the shunt coil and the series
coil becomes zero, The return spring
then actuates the shift lever which
pulls the plunger, and allows it to open
the solenoid switch contacts. Conse-
quently, the starting motor stops.

D BE®

N' ez zanay [z
..k_ ! i
1@
EE118
1 Seationary contact B Shift lever
1 Series coil 9 Drive pinion
3 lgnition switch 10 Ring gear
4 Solenoid 11 Pinicn sleeve spring
5 Shunt coil 12 Armature
6 Plunger 13 Mowvable contactor
7 BReturn spring 14 Battery

Fig, EE-]0 Starting molor eireuit

More positive meshing and demesh-
ing of the pinion and the ring gear
teeth are secured by means of the
over-running clutch. The over-running
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clutch employs a shift lever to slide
the pinion along the armature shaft,
into or out of mesh with the ring gear

CONSTRUCTION
@

!

|
wﬂﬁ%

e

teeth, The over-running clutch is de.
signed to transmit driving torque from
the motor armature to the ring gear

but permit the pinion to over-run the
armature sfter the engine has started.

1 Shift lever pin 13 Pinion stopper

2 Gear case 14 Pinion

3 Dust cover 15 Over-running clutch
4 Shift lever 16 Field coil

5 Dust cover 17 Yoke

6 Magnetic switch Ass'v 18 Brush (+)

7 Armalure 19 Brush {-}

B Thrust washer 20 Brush spring

9 Metal 21 Brush holder Ass'y
10 Thrust washer 22 Metal

i1 Stopper washer 23 Reuar cover

I2 Stopper clip 24 Through bolt FEoo7

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
Disconnect black wire with yellow
tracer from magnetic switch terminal,
and black battery cable from battery
terminal of magnetic switch.
2,  Remove two bolts securing start-
ing motor to gear case, Pull starter
assembly forward and remove starting
motor,
3. Install starting motor in reverse
order of removal.

DISASSEMBLY

. Loosen nut securing connecting
plate to magnetic switch *M™ termi-
nal. Remove three screws securing
magnetic switch and remove magnetic
switch assembly.

Fig. EE-1]1 Exploded view of starting motor

3. Set free brushes from commuta-
tor by lifting up brush springs.

EE149 —
Fig. EE-12 Removing magnelic swilch
gzsembly

: EE150
2. Remove two through bolts and Fig. EE-14 Setting free brushes

brush cover assembly.

EE151
Fig. EE-15 Removing brush holder

EEDOR

Fig. EE-13 Remouving brush cover
EE-7
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4. Remove yoke assembly by hitting
lightly with 2 wooden hammer,

EE152

Fig. EE-16 Removing yoke assembly

5. Withdraw armature assembly and
shift lever.

EE1E3

Fig. EE-17 Removing armature
assembly and shift lever

6. Remove pinion stop ring located
at the end of armature shaft. To
remove stop ring, first push stop ring
to clutch side and then, after removing
snap ring, remove stop ring with over-
running clutch. Withdraw over-running
clutch assembly from armature shafi.

EED12

Fig, EE-]8 Remouing over-running
eluteh assembly

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use grease dissolving solvents for
cleaning over-running clutch, armature
assembly, magnetic switch assembly
and field coils since such a solvent
would dissolve grease packed in clutch
mechanism and would damage coils or
other insulators.

Check them for excessive damage
or wear, and replace if necessary.

TERMINAL

Check terminal for damage and
wear, and replace if necessary.

FIELD COIL

Check field coil for insulation. If
the insulation of coil is damaged or
worn, it should be replaced.

Testing field coil for
continuity :

Connect the probe of a circuit
tester or an ohmmeter to field coil
positive terminal and positive brush
holder.

If tester shows no conduction, feld
circuit or coil is open,

EE-8

EE154

Fig. EE-19 Disassembly of starting motor

Fig. EE-200 Testing field coil for
continuity

Testing field coil for ground:

Place one probe of circuit tester
onto yoke and the other onto field
coil lead (positive terminal).

If very little resistance is read, field
coil is grounded.

Fig. FE-21 Testing field coil for
ground

‘Field coil tester for short:

Unsolder the connected portion of
each coil and proceed as mentioned
above,
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If a faulty codl is found, it should
be replaced.

BRUSHES AND BRUSH
LEAD WIRE

Check the surface condition of
brush contact and wear of brush. If a
loose contact is found, it should be
replaced,

If brush is womn and its length is
less than 12.5 mm (0.492 in), replace.

Check the connection of lead clip
and lead wire.

Check brush holders and spring clip
to see that they are not deformed or
bent, and will properly hold brushes
against the commutator.

If brushes or brush holders are
dirty, they should be cleaned.

BRUSH SPRING TENSION

Check brush spring tension by a
spring scale as shown in Figure EE-22.
The reading should be 1.6 kg (3.53 Ib).
Replace spring if tension is lower than
1.4 kg (3.09 Ib).

EED18
Fig. EE-22 Inspecting brush
spring tension

ARMATURE ASSEMBLY

Check external appearance of arma-
ture and commutator.

1, Measure armature shaft for bend
by a dial gauge. Replace armature
shaft if the bend exceeds 0.08 mm
{0,0031 in),

EED19

Fig. EE-23 Inspecting armature shaft
for bend

2. Inspect commutator. If the sur-
face of commutator is rough, it must
be sanded lightly with a No. 500
emery cloth. Commutator must be
checked also for out-of-round. If the
out-of-round is more than 02 mm
(0.0079 in), or the depth of insulating
mica is less than 0.2 mm (0.0079 in)
from commutator surface, commuia-
tor {armature) should be turned on a
lathe, so that the out-of-round is less

e

Bound 0.5 1o 0B mm

Correct

3. Inspect soldered connection of
armature lead and commutaior, If
loose connection is found, solder it
using rosin flux.
4. Ammature test for ground

Using a circuit tester, place one test
probe onto armature shaft and other
onto each commutator bar.

If tester shows conductive, arma-
ture is grounded and must be replaced,

Fig. EE-26 Testing armature for
ground

EE-2

(0.0197 to 0.0315 in)
W W Mica

than 0.05 mm (0.0020 in). Insulating
mica should also be undercut so that
the depth of it is 0.5 to 0.8 mm
(0.0197 to 00315 in).

The wear limit of commutator di-
ameter is 2 mm (0.0787 in). If com-
mutator is beyond repair, replace.

Note: It is recommended to replace
commutator as an assembly if worn
or damaged.

EEQZO
Fig. EE-24 Inspecting commufator

\

File

—— e "i-"
Commutator
_. Segment

Incorrect
EEDQ21

Fig. EE-25 Undercutting insulating mica

5. Check armature for short by
placing it on armature tester (growler)
with a piece of iron over armature
core, rotating armature. If the plate
vibrates, armature is shorted.

! EED23

Fig. EE-27 Testing armature for

short

6. Check armature for continuity by

placing probes of tester. on two seg-

ments side by side, If tester shows no
conduetion, the circuit is open.
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OVER-RUNNING CLUTCH
ASSEMEBELY

Inspect pinion assembly and screw
sleave, Screw sleeve must slide freely
along armature shaft splines, Tf damage
is found or resistance is felt when
sliding, it must be repaired. Inspect
pinion testh. If excessive rubbing is
found on teeth, it should be replaced.
Flywheel ring gear also must be in-
spected,

[Eoeo

EED24

Fig. EE-28 Over-running clutch
assembly

BRUSH HOLDER TEST
FOR GROUND

Using a circuit tester, place one test
probe onto negative side brush holder
and another onto positive side, TF
tester shows conduction, brush holder
is shorled to ground. Replace an insu-
lator or brush holder,

EED25

Fig. EE-29 Testing brush for
grournd

PINION CASE BEARING
METAL

Inspect bearing metal for wear or
side play, If the clearance between
bearing metal and armature shaft is
more than 0.2 mm (0.0079 in), replace
metal. Press in a new bearing and
adjust the clearance to 0.03 to 0.10

mm (0.0012 to 0.0039 in). Bearing
metal should be pressed in so that the
end of the bearing metal is flush with
gear case.

MAGNETIC SWITCH
ASSEMBLY

Inspect magnetic switch contacts, If
a rough welding is found on the
gontact, it should be repaired.

ASSEMBLY

Reassemble starting motor in re-
verse sequence of disassembly.

When assembling, be sure (o apply
grease to gear case and rear cover
bearing metal, and apply oil to pinion
slightly.

Switch

TEST

PERFORMANCE TEST

Starting motor should be subjected
to a “noload"™ test whenever it has
been overhauled to ensure that its
performance will be satisfactory when
installed on engine, Starling moftor
should also be subjected to test when
the cause of abnormal operation is to
be determined. A brief outline of the
test is given below,

Mo-load test

Connect starting motor in series
with specified (12 volts) battery and
an ammeter capable of indicating
1,000 amperes.

Specified current draw and revolu-
tion in this test is shown in **speci-
fication.”

Battery

Starting motor

WVoltmeter

Ammeter

DIAGNOSIS OF TEST

1. Low speed with no-load and high

current draw may result from the

following causes, .

(1) Tight, dirty or worn heEi?ings.

{2) Bent armature shaft or loosened

field probe.

(3) Shorted armature;
Check armature forther,

(4) A grounded armature or field;

a. Remove input terminal,

b, Raise two nepative side brushes
from commutator.

¢. Using a circuit tester, place one
probe onto input terminal and the
other onto yoke,

EE-10

EED28

Fig. EE-30 No-load testing

d. Tf tester indicates conduction, raise
the other two brushes and check
field and armature separately to
determine whether field or arma-
ture is grounded.

2. Failure to operate with high cur-

rent draw may result from the follow-

ing items,

(1) A prounded or open field coil:
Inspect the connection and trace

circuit by a circuit tester,

{2) Armature coil does not operate:
Inspect commutator for excessive

burning, In this case, arc may occur on

defective commutator when motor is

operated with no-load,
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(3) Burned out commutator bar:

Weak brush spring tension, broken
brush spring, rubber bush, thrust out
of mica in commutator or a loose
contact between brush and commuta-
tor would cause burned-out commuta-
tor bar,

3. Low current draw and low no-
load speed would cause high internal
resistance due to loose connections,
defective leads, dirty commutator and
causes listed on item 2-(3).

MAGNETIC SWITCH
ASSEMBLY TEST

Ignition switch

Starting motor
EEQ27

Fig, EE-31 Cireuit of magnetic switch
assembly fest

Battery

If the starting motor check is
YOK,” check magnetic switch assem-
bly, Connect cables between “nega-
tive” battery terminal and starting
motor “M™ terminal, “positive” bat-
tery terminal and starting motor *87

EE-11

terminal connecting ignition switch in
series as shown in Figure EE-31,

With ignition switch on, measure
the gap "/ between pinion front
edge and pinion stopper.

0,2 1o 1.5 mm
(00118 to 00321 ind

EEQ28

Fig. EE-32 Measuring gap "£."
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SERVICE DATA AND SPECIFICATIONS

SERVICE DATA

Armature shaft diameter (pinion side)
Armature shaft diameter (rear end)

Amendment limit of shaft diameter
Amendment limit of shaft bent
Clearance between shaft and bushing

Amendment limit of dittoed clearance
Outer diameter of commutator

Wear limit of commutator diameter

Brush length

Wear limit of dittoed length
(remaining brush should be more than)  mm (in}

Brush spring tension

Front bracket metal inner diameter

Rear cover metal inner-diameter

Center bearing metal inner diameter

SPECIFICATIONS

Voltage
Chutput

Starting current (Voltage)
No load cur[-e.nt (Voltage)
No load starter revolution
Shift type of pinion gear

Mumber of teeth on pinion gear

-----------------------------------------------------------------------------------

(17313 B 71 ) S e e

71111 ) ] TR

1T 1 T

mm (i),

T (EEL) e,

MNumber of teeth on ring gear

EE-12

5114-122N

12.950 to 12.968
(0.5098 10 0.5111)

11.450 to 11.468
(04511 to 0.4515)

0.10(0.0039)
0.08 (0.0031)

0.03 to 0.10
(0.0019 to 0.0039)

.. 0.20(0.0079)

35.0(1.378)
1.0 (0.39)
18.5 (0.728)

6.0 (0.24)
12.5 (0.492)

1.6 (3.5)

13.000to 13.018
(0.5118 to 0.5125)

11.500 to 11,521
(04528 to 0.4536)

17.650 to 17.675
(0.6949 1o 0.6359)

HITACHI §114-122N
{For manual trans-
mission)

Less than 460 (6)
Less than 60 (12)
Maore than 3,000
Magnetic shift

S114-182

12,450 to 12 468
(0.4902 10 0.4911)

12.450 to 12.468
(0.4%02t00.4911)

0.10 (0.0039)
0.08 (0.0031)

0,03 to 0,10
(0.0019 to 0.0039)

0.20 (0.0079)
40.0 (1.575)
1.0 (0.39)
16.0 (0.631)

4.0 (0.16)
12.0 (0.472)

1.6 (3.5)

12.500 to 12.527
(0.4921 to 0,4932)

12.500 to 12,521
(0.4921 1o 0.4930)

17.650 to 17.675
{0.6949 to 0.6959)

HITACHI S5114-182
(For automatic
transmission)}

12
1.2
Less than 500 (5)
Less than 60 (12)
Mare than 6,000
Magnetic shift

9

120
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Starting motor will not
operate,

Discharged battery.
Drefective solenoid switch.
Loose terminal connections.
Faulty brushes,

Faulty starting motor.

Charge or replace battery,

Repair or replace solenoid switch.
Clean and tighten terminal.
Replace brushes,

Remove starting motor and test,

Noisy starting motor,

Loose securing bolt.
Woarn pinion gear.
Poor lubrication,
Worn commutator,
Worn brushes,

Tighten holt.
Replace pinion gear,
Add oil,
Disassemble motor,

Replace brushes,

Starting motor
cranks slowly,

Discharged battery.

Loose connection of terminal.

Worn brushes.
Locked brushes,

Charge or replace battery.
Clean and tighten terminal,
Replace brushes.

Inspect brush spring tension or repair brush
holder,

Starting motor cranks
slowly,

Dirty worn commutator,
Armature rubs field coil,

Faulty solenoid switch.

Clean and repair,
Replace assembly.
Repair or replace switch,

Starting motor
operates but does not
crank engine.

Waorn pinion
Locked pinion guide,

Worn ring gear,

Replace pinion.
Repair pinjon guide,

Replace ring gear.

Starting motor will not
disengage even

when ignition switch

is turned off.

Faulty solenoid switch.

Damaged gear teeth.

Repair or replace solenoid switch.

Replace damaged pear.

EE-13
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The charging circuit consists of the
battery, alternator, regulator and
necessary  wiring to connect thess
parts. The purpose of this system is to
convert mechanical energy from the
engine into electrical energy which is
used to operate all electrically op-
erated units and to keep the battery
fully charged,

When the ignition switch is set to
“ON," current flows from the battery
to ground through the ignition switch,
voltage regulator IG terminal, primary
side contact point “P1,” movable con-
tact point “P2,” voltage regulator “F”
terminal, alternator “F* terminal, field
coil and alternator “E” terminal, as
shown in Figure EE-33 by full line
arrow marks. Then the rotor in the
alternator is excited. On the other
hand, current flows from the battery
to ground through the ignition switch,
warning lamp, voltage regulator *L"
terminal, lamp side contact point
“P4.” movable contact point “P3."
and voltage regulator “E™ terminal, as
shown by dotted line arrow marks.

CHARGING CIRCUIT

Then, the warning lamp lights.

When the alternator beging to op-
erate, three-phase alternating current is
induced in the stator coil. This alter-
nating current is rectified by the posi-
tive and negative silicon diodes, The
rectified direct current output reaches
the alternator “*A™ and *E™ terminals.

On the other hand, the neutral
point voltage reaches “N™ and “E”
terminals (nearly a half of the outpui
voltage), and current flows from volt-
age regulator “N" terminal to “E"
terminal or ground through the coil
“WC1" as shown in Figure EE-34 hy
the dotted line arrow marks. Then, the
coil “VC17 is excited, and the mova-
ble contact point “P537 comes into
contact with voltage winding side con-
tact point *P6." This action turns off
the warning lamp and completes the
voltazge winding circuit, as shown by
the full line arrow marks.

When the altermator speed is in-
creased or the voltage starts to rise
excessively, the movable contact point
P2 is separated from the primary

side contact “P1" by the magnetic
force of coil “VC2,” Therefore, regis-
ter “RI1™ i5 applied into the rotor
circuit and output voltage is decreased.
As the output voltage is decreased, the
movable contact point “P2" and pri-
mary side contact “P1" comes into
contact once again, and the alternator
voltage increases. Thus, the rapid vib-
ration of the movable contact point
*P2," maintains an alternator output
voltage contact.

When the alternator speed is [urther
increased or the voltage starts to rise
excessively, the movable contact point
“P2™ comes into contact with second-
ary side contact point *P3." Then, the
rotor current is shut off and alternator
output voltage is decreased immediate-
ly. This action separates movable con-
tact “P2” from secondary contact
“P3." Thus, the rapid vibration of the
movable contact point “P2" or break-
ing and completing the rotor circuit
maintains constant alternator output
voltage.

Alternator

Voltage regulatar

EE-14

B

|
|

Batrery

enerator wirning lamp

T dgnition coil

.

—————=}-=}i]1

EED29

Fig, EE-33 Charging circuit (1)




Engine Electrical System

Alternator

PESCRIPTION ........

REMOVAL AND INSTALLATION ,.........
DISARSEMBLY 2o trti L vvvis vavains

ROTOR INSBEGEIEMN caws L iivi s
INSPECTION OF STATOR........

IMSPECTION OF DIODE

DESCRIPTION

Alternator model | Applied engine

LT150-10

L20A, L24,L26
LT160-20

(Option)

In the alternator, a magnetic field is
produced by the rotor which consists
of alternator shaft, field coil, pole
pieces, and slip rings. The slip rings
pressed in the shaft conduct only a

Waltaee regulator

ALTERNATOR

small field current. Output current is
generated in the armature coils located
in the stator. The stator has three
windings and generates three-phass
alternating current. Silicon diodes act
like a one-way wvalve for electricity so
that charging current passes easily but
reverse current is shut out,

In model LT150-10 pack type sili-
con diodes are used,

Six diodes (three negatives and
three positives), are installed in posi-
tive and negative plates as an assembly.

These diodes are direct-soldered at
their tips, and constructed with posi-
tive and negative conjunction,

EE-16

Ignition switch

Generator warning lamp

To dgnition coil

||||-

EED30

Fig. EE-34 Charging cireuit (II)

CONTENTS
.. EE-15 IMSPECTION OF BRUSH................ EE-20
. EE7 SPRING PRESSURE TEST i.invusvunvecis EBE-IO
________ EE-17 BRBEMBLY i seinmmns pirivaray b iy BEad0
________ EE-18 ALTERNATOR TEST wiwivis i asisn vy BB
EE-18 SERVICE DATA AMD SPECIFICATIONS ..... EE-22
........ EE-18 SERVICE-DATA < osbii b v+ EE-22
________ EE-12 SPECIFICATIONS .. .. .vvsvernnrrrennes,. EE-22

They are mounted on the two
plates which combine the function of
heat-dissipating plate and positive/
negative terminals and are light in
weight and easy to service,

In model LT160-20, conventional
type diodes are used,

Three of each diodes (three nega-
tives and three positives) are installed
in positive and negative side rear cover,

LT150-10 is primarily the same but
differs only in quantity. In this chap-
ter, LTI50-10 is described as the
standard and other explanations are
added when the other models differ
from it in instruction procedure.
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Pulley assembly

Front cover

Front bearing

Rotor

Rear bearing

Brush assembly

Rear cover

DiodE (set plate) assembly
Diode cover

Through balts

Pulley assembly
Front cover
Front bearing
Rotor

Rear bearing
Stator

Diode set plate assembly
Rear cover
Brush assembly
Diode cover
Through bolts

EE-16

EE1ES

Fig, EE-35 Exploded view of LT150-10

EE120
Fig. EE-36 Exploded view of LT160-20
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(1IN

®
@

Front bearing
Rotor
Stator
Pulley

ol b -

REMOVAL AND
INSTALLATION

1. Disconnect negative battery ter-
minal.

2. Disconnect two lead wires and
connector from alternator.

3. Loosen adjusting bolt,

4. Remove alternator drive belt,

3. Remove parts associated with
alternator from engine.

5 Rear cover
6 Brush holdar assembly
7 Diods

EE121
Fig. EE-38 Sectional view of LT160-20

6. Remove alternator from vehicle,
7. Install alternator in reverse order
of removal,

DISASSEMBLY

1. Remove pulley nut, pulley rim,
fan and spacer.

EE-17

Front bearing
Rator

Stator

Pulley

Rear cover
Encased diode

L= T R U A R

EED3z

Fig. EE-37 Sectional view of LT'150-10

EED33
Fig, EE-39 Removing pulley and fan

2. Remove brush holder fixing
screws, and remove brush  holder
cover, Remove brush holder forward,
and remove brushes together with
brush halder,

Note: Do not disconnect “N™ termi-
nal from stator coil lead wire,

I “N™ terminal ﬁ

2 Brush holder @“

3 Brush holder cover ]
EEO34

Fig. EE-40 Removing brush
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3. Loosen and remove through
bolts. Separate front cover with rotor
from rear cover with stator by lightly
tapping front bracket with a wooden
mallet.

EED35
Fig. EE-41 Separating front cover with

“rotor from rear cover
4. Remove three set screws from

bearing retainer, and separate roior
from front cover.

0OO

Fig. EE-42 Removing rotor

EEOD36

5. Pull out rear bearing from rotor
assembly with a press or bearing
puller,

Fig. EE-43 Pulling out rear bearing

6. Remove diode cover fixing screw,
and remove diode cover. Disconnect
three stator coil lead wires from diode
terminal with a soldering iron.

7. Remove “A™ termninal nut and
diode installation nut, and remove
diode assembly.

1 Diode assembly

EED25
2 Diode cover

Fig. EE-44 Remouving diode assermnbly

Note: Use care in handling diode as-
sembly to prevent an undue stress
on it.

Disassembly of diode
< MODEL LTI160-207

1. Disconnect three stator coil lead
wires from diode terminals with a
soldering iron. [t is also necessary to
disconnect  jumper wires between
dindes,

EE122

Fig. EE-45 Removing soldered
conneciton of stator eoil
and diode

2. Pull stator coils out of rear cover.

EE123

Fig. EE-46 Separating stator coil
from rear cover

EE-18

3. Remove diode from rear cover.

Caution: Place packings and insulators
in order so that they can be placed
back in their original places or
locations from which they were
removed,

@ fesssen
1T 1-I1:

EE124
Fig, EE-47 Exploded view of diode

INSPECTION AND
REPAIR

Remove alternator from vehicle and
apply tester between lead wire F
{white with black tracer) and lead wire
E (black color),

When the resistance is approximate-
Iy 582, the condition of brush and field
coil is satisfactory, When no conduc.
tion exists in brush or field coil, or
when resistance differs remarkably be-
tweer. those parts, disassemble and
inspect.

EED4D

Fig. EE-48 [nspecling alfernator

ROTOR INSPECTION

1. Conduction test of rotor coil
Apply tester between slip rings of
rotor as shown in Figure EE49. [f
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there is no conduction, discontinuity
of field coil may exist. When resistance
is approximately 4.4£2 at normal ambi-
ent temperature, condition is satis-
factory.

EED41

Fig. EE-49 Conduction test of
rotor eofl

2. Ground test of rotor coil

Check conduction between slip ring
and rotor core. If conduction exists,
replace rotor assembly, because field
coil or slip ring may be grounded.

= Eeoaz
Fig, EE-50 Tesling rotor coil for
ground

INSPECTION OF STATOR

1. Conduction test

Stator iz normal when there is
conduction between individual stator
coil terminals. When there is no con-
duction between individual terminals.
cable is broken.

Replace with stator assembly.

Fig. EE-51 Testing stator for
conduction

2. Ground test

If each lead wire of armature coil
(including neutral wire) is not condue-
tive with stator core, condition is

satisfactory. If there is conduction
stator coil is grounded,

1

Stator core

Fig. EE-52 Testing stator for ground

INSPECTION OF DIODE

Perform a  conduction test on
diodes in both directions, using an
chmmeter. A total of six dindes are
used; three are mounted on the posi-
tive (+) plate, and other three are on
the negative (=) plate. The conduction
test should be performed on each
diode, between the terminal and plate.

/(D

Conductive direction

%L—_

a3

Diode installed on (3) plate is a posi-
tive diode which allows current flow-
ing from terminal to (¥ plate only. In
other words, current does not flow
from () plate to terminal.

1 (+) plate
2 Terminal

Fig. EE-54 [nspecling positive diode

Diode installed on (&) plate is a
negative diode which allows current
flowing from (&) plate to terminal
only. In other words, current does not
flow from terminal to (= plate.

EE-18

| (+) plate
2 () plate
3 Diade

EED45

Fig. EE-53 Conduction direction of diode

1 [~} plate
2 Terminal

Fig, EE-535 Inspecting negative diode

If current flows toward both posi-
tive and negative directions, diode is
short-circuited. If current flows in the
same direction only, diode is in good
condition, If there is a defective diode,
replace all diodes (six diodes) as an
assembly. (See below table.) These
diodes are unserviceable,
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T SPRING PRESSURE TEST
Test probe of a circuit tester |
- Conduction With brush projected approximate-
= @) ly 2 mm (0.0787 in) from brush
terminal ) plate 0 holder, measure brush spring pressure
(# plate terminal i by the use of a spring balance. Nor-
) P mally, the rated pressure of a new
terminal = plate = brush spring is 255 to 345g (9.0 to
O plate terminal 0 122 vz).
late = viate 0 Moreover, when brush is worn,
op =P pressure decreases approximately 20 g
@ plate (=) plate = (0.7 oz) per 1 mm (0.0394 in) wear.

Inspection of diode

<. MODEL LT160-203

Use a tester to check diodes, Three
diodes are placed between aluminum
plate and rear cover, Testing consists
of checking conduction between diode
terminal and aluminum plate, and be-
tween diode terminal and rear cover,
Measurements should then be evalu-
ated as per the instructions given
under LT150-10.

EE1286

Fig. EE-57 Conduction test of
diode (II)

INSPECTION OF BRUSH

Check movement of brush and if
movement is unsmooth, check brush
holder and clean it.

Check brush for wear. If it is worn

down to less than the specified limit,
replace brush assembly.

Check brush pig tail and, if found
defective, replace.

Brush wear limiting line

Fig. EE-58 Brush wear limi!

- -2 mm (D.0TR7 inj

Fig. EE-5% Meagsuring spring pressure

ASSEMBLY

Reassemble alternator in the reverse
sequence of disassembly noting follow-
ing matters:

1. When soldering each stator coil
lead wire to dicde assembly terminal,
carry out the operation as fast as
possible,

2. When installing diode “A™ termi-
nal, install insulating bush and insu-
lating tube correctly.

1 Inmsulating bush
2 Rear cover
3 Diode assembly
4 Stator codl lead wire
5 A terminal bolt
6 Diode cover
EE161

Fig. EE-60 Sectional view of diode and “A " terminal

3. Tighten pulley nut with tighten.
ing torque of 350 to 400 kgcm (301
to 344 indb). When polley is tight-

EE-20

ened, make sure that deflection of
V-groove is less than 0.3 mm (0.0118
in).
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e

ALTERNATOR TEST

Before conducting an  alternator
test, make sure that the battery is fully

Set up a test circuit as shown in
Figure EE-62 and test alternator in the'
manner indicated in the flow chart

P

charged.

N
_% k

test probes.

EEQO51

Fig. EE-61 Tightening puiley nut

below:

To conduct a test, it is necessary to
use a 30-volt valtmeter and suitable

[ —

L e Ly

. Disconnect connectors at alternator.
- Connect one test probe from voltmeter positive terminal to

. Tumn on headlights and switch to Main Beam.

. Start engine.

“N" terminal or “BAT” terminal, Connect the other
test probe to ground. Make sure that voltmeter registers battery voltage,

- Increase engine speed gradually until it is approximately 1,100 rpm, and take the voltmeter reading.

Measured value: Below 12.5 volts
Alternator is defective. Remove and check it
for condition,

II Alternator

Battery

Voltmeter

Measured value: Owver 12.5 volts
Alternator is in good condition.

Notes:

4. Do not run engine at more than
1,100 rpm while test is being con-
ducted on alternator.

b. Do not race engine,

EEQ52

Fig. EE-52 Testing alternator

EE-21




SERVICE DATA AND SPECIFICATIONS
SERVICE DATA

WIEERL:. - o sy e A A S AR R B R LT150-10 LTi60-20 LT160-23
(Option) (Option)
APPHE BNEINE o cer s as e e s e s L20A,L24, L20A, 124, L26(T)

L26,L26(T} 126

Starter coil

Resistance per a phase B et e e 017 0.052 D052
[at 20°C (68" F)]
Rotor coil -
Resistance L O RPN I 3948 397
[at 20°C (683°F))
Brush
Brush length F1115 11 51 ) PSS 14.5 (0.571) 14.5(0.571) 14.5 (0.571)
Wear limit 11114 B 675 R PR P 71(0.2756) 7(0.2756) 7(0.2736)
Spring pressure 'YL |1 R A e e 0.25 to 0.35 0,25 o 0.35 0.25 to 0.35
(0.55t0 0.77)  (0.55t0077)  {0.55100.77)
Slip ring
Quter diameter 1113 13 EL ) T A e e s 31(1.220) 31(1.220) 31 (1.220)
Reduction limit AN (I} ore st stat i S 1 (0.0394) 1 {0.0394) 1 {0.0394)
Repair accuracy iu | (1 1) [OOSR R RS 0.05(0.0197)y  005(00197)  0.05(00197)
SPECIFICATIONS
M e T R S R s S L LT150-10 LT1a60-20 LT160-23
IR e g o A S T e e T e HITACHI HITACHI HITACHI
MNominal rating R T 12-50 [12-60 12-60
GrolinOPOrEBEY: ey i e s s 5008 5 S8 SR L S MNegative Megative Negative
Revolution 1| TSP 1,000 to 13,500 1,000 to 12,000 1050 to 13,500
Minimum revolution
Under no load TP oo eessmvesssssnsssssssssssssmsnsmnnnennrs LG5S than 1,000 Less than 1,000 Less than 1,000
BT ) R e e S A S P P e 37.5A 454 45A
(14V, {14V, {14V,
2,500 rpm) 2,500 rpm) 2,500 rpm)
Pulley metion o saims taib i i e i i R e B 209 209 2.09

EE-22
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DESCRIPTION ..ot

MEASUREMENT OF REGULATOR

VOLTAGE .. ... .. vvivnrireinnns

VOLTAGE REGULATOR . oviniinrninnnnn

DESCRIPTION

The regulator consists basically of a
voltage regulator and a charge relay.
The voltage regulator has two sets of
contact points, a lower set and upper
set, to control alternator voltage. An
armature plate placed between the two
sets of contacts, moves upward or
downward or vibrates, The lower con-
tacts, when closed, complete the field

REGULATOR

circuit direct to ground; and the upper
contacts, when closed, complete the
field circuit to ground through a resist-
ance (field coil), and produces alterna-
tor output,

The charge relay is similar in con-
struction to the voltage regulator.

When the upper contacts are closed,
ignition warning lamp goes on,

Regulator model Applied engine Applied alternator
LTi50-10
TLI1Z-57 gg "1;62;[:} LT160-20 (Option)
g LT160-23 (Option)

{a) Construction of voltage regulator

CONTENTS
........ EE-23 CHARGING RELAY ...........ioviive... EE-25
SERVICE DATA AND SPECIFICATIONS ..... EE-27
........ EE-24 TROUBLE DMAGNOSES AND
........ EE-25 CORRECTIONS {Including alternatar} ......... EE28
EE-25

EE145
Fig, EE-63 View of remouving cover

As for construction, the voltage
regulator is very similar to the charge
relay as shown in Figure EE-64,

EE-23

1 Point gap 10 Adjust spring 1 Foint gap 10 Lock nut

2 Lower contact 11 Cail 2 Charge relay contact 11 Adjust spring

3 Armature 12 3 mm (0.1 181 in) dia, 3 Connecting spring 12 Cail

4 Core gap SCTeW 4 Armature 13 3 mum (L1181 in} dia,

§ Yoke gap 13 4 mm (0.1575 in) dia, 3 Coregap sCTew

6 Connecting spring screw & Yoke gap 14 4 mm (0.1575 in) dia,

7 Yoke 14 Contact set 7 Yoke screw

8 Adjusting screw 15 Upper contact 8 Adjusting screw 15 Contact set

9 Lock nut 9 Voltage regulator contact EEQG4

{b) Construction of charge reloy

Fig. EE-64 Struetural view of relmy
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MEASUREMENT
OF REGULATOR
VOLTAGE

Regulator voltage is measured with
regulator assembled with alternator.
When measuring voltage with regulator
mounted on vehicle, it is necessary to
rotate engine at high speed,

Connect DC voltmeter (15-30V),

DC ammeter (15-30A), battery and
resistor (0.2582) with cables as shown.
1. Check to be sure that all electrical
loads such as lamps, air conditioner,
radio, etc. are disconnected.
2. Before starting engine, be sure to
make short circuit with a cable be-
tween fuse side terminal of resistor
(0.2582) and negative side terminal of
ammeter, Failure to follow this cau-
tion causes needle of ammeter to
swing violently and reversely, resulting
in a damaged ammeter.

Regulator

Wize harness

Short cireuit here (between
fuse side terminal and (—)
terminal of ammeter) before
starting the operation,

&

]
Fuse box |2

:8f

Resistar for Batieed v
measurement  Ammeter Voltmeter
{10A) (20V)

EEOS55

Fig. EE-65 Measuring regulator voltage with regulator on vehicle

3. Refer to the following chart to parts are in good condition:
determine if regulator and relative

1. Start engine,
2. Rotate engine at 2,500 rpm for several minutes.

— helow 5A.

After racing for several minutes, ammeter reading After racing for several minutes, ammeter

reading — over SA,

Fully charged battery gvailable,
1. Replace with fully charged battery,
2. Check to sce if current falls below 5 A,

Fully charged battery not available.
1. Connect a 0.252 resistor in series.

Current falls below A, Current does not fall below 5A.

Recharge battery and see if current falls below 5A.
|

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voltmeter.

below.
Regulator functioning properly.

Needle of voltmeter held within limits shown in the table Meedle of voltmeter out of limits shown in the

following chart.
Regulator out of order. Have it repaired at
authorized shop.

EE-24
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Regulator model TL1Z-57
(HITACHI)

Temperature Voltage

°C (°F) v
—10(14) 14.75 to 15.25
0(32) 14.60 to 15.10
10 (507 14,45 to 14.95
20(68) 14,30 to 14.80
3086y - 14,15 to 14.65
40 (104) 14.00 to 14.50

Notes:

a. Do not measure voltage immediate-
ly after driving. Do this while regu-
lator is cold,

b. To measure voltage, raise engine
speed gradually from idling to rated
speed.

c. Voltage may be approximately
0.3V higher than the rated for two
to three minutes after enging is
started, or more specifically, when
regulator  becomes  self-heated.
Measurements should then be made
within one minute after starting
engine, or when regulator is cold.

d. The regulator is of a temperature-
compensating type. Before meas-
uring voltage, be sure to measure
surrounding temperature and cor-
rect measurements according to the
table on the left.

ADJUSTMENT

VOLTAGE REGULATOR

As the result of above measure-
ment, when regulating voltage deviates
from rated value, adjust regulator in
accordance with the following instruc-
tiong,

L. Inspect contact surface, and if
rough, lightly polish surface with fine
emery paper (#5300 or 600).
2, Measure each gap, and adjust if
necessary. Adjust core gap and point
gap in that order. No adjustment is
required for yoke gap.
3. Adjusting core gap

Loosen screw [4 mm (0.1575 in)
diameter] which is used to secure
contact set on yvoke, and move contact
upward or downward properly, See
Figure EE-66,

Thickness gauge

Imm (01181 in) dia. screw
Crosshead screwdriver
Upper contact

el ped e

EEOGRT
Fig. EE-67 Adjusting point gap

3. Adjusting voltage

Adjust regulating voltage as fol-
lows:

Loosen lock nut securing adjusting
screw. Turn this screw clockwise to
increase, or counterclockwise to de-
crease, regulating voltage. See Figure
EE-68,

I Contact set
1 Thickness gaugs
3 4 mm (01575 in) dia. serew

4 Crosshead sorewdriver EEDSE

Fig. EE-56 Adjusting core gap

4. Adjusting point gap

Looseri screw [3 mm (0.1181 in)
diameter] used to secure upper con-
tact, and move upper contact upward
or downward adequately. See Figure
EE-67.

EE-2B

I Wrench

2 Crosshead screwdriver
3 Adjusting screw

4 Lock nut

EEOGR

Fig. EE-68 Adjusting regulating voltage

CHARGING RELAY

Normal relay operating voltage is 8
to 10V as measured at alternator *A™
terminal. Relay itself, however, op-
erates at 4 to 5V,

Use a DC voltmeter, and set up a
circuit as shown in Figure EE-69,
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grounded.
2, Start engine and keep it idle,
3. Take voltmeter reading.

1, Connect positive terminal of voltmeter to regulator lead connector “N™ terminal with negative terminal

i

0 Volt
1. Check for continuity between
“N™ terminals of regulator and
alternator, -
2, Alternator circuit defective if
continuity exists.

Below 5.2 Volis
(Pilot lamp remains lit.)
I. Check fan belt tension,
2. If correct, remove tegulator
and adjust as necessary.,

|

Over 5.2 Volis
(Pilot lamp remains lit.)
Pilot lamp relay coil or contact
points out of order.
Replace regulator.

Ower 5,2 Volts
(Pilot lamp does not lght.)
Filot lamp relay assembly is in good condition.

L (W/R)

: AW
Regulator

N Y)

YVoltmeter

EE-26

Fig.

IG (W/B)
F (W/B)

E(E)

it

EEOGS

EE-59 Testing charging relay
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SERVICE DATA AND SPECIFICATIONS

Voltage regulator
MOGEL ottt senesesnessaneerensesssessensesens | TL1Z57
Regulating voltage
{with fully charped battery) L ST MONEITSTNOPIRPRRRC {1t 1,0 E. i 8 1 811 1 {6E8°F))
Voltage coil resistance L8 OO | : i 11 7. iy (68°F)]
Rotor coil inserting resistance R S R s 10
Voltage coil series resistance PR e o il
Smoothing resistance BT casemssmesmisspsoriop o i BR e sae 40
Core gap I U 0.6 1o 1.0 (0.0236 to 0.0394)
Point gap TN () s 0.3 to 0.4 (0.0118 to 0.0157)
Charge relay
Release voltage W o s S e s SR 4.2 to 5.2 at “N" terminal
Voltage coil resistance o rsessemmeonmmusm .. 3708 108 20°C (S8°E)
Core gap MUTL (AN} e e 0.8 1o 1.0 (0.0315 to 0.0394)
Point gap i (in) 0.4 to 0.6 (0.0157 to 0.0236)

*Standard temperature gradient: —0.015V/°C

EE-27
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TROUBLE DIAGNOSES AND CORRECTIONS (Including alternator)

Condition

Probable cause

Corrective action

Mo output

Sticking brushes,
Dirty brushes and slip rings.

Loose connections or broken leads.

Open stator winding,

Open rotor winding,

Open diodes,

Sharted rotot.

Shaorted stator.

Grounded “BAT" terminal,
Broken fan belt,

Correct or replace brushes and brush springs.
Clean,

Retighten or solder connections.
Replace leads if necessary,

Repair or replace stator.
Replace rotor,

Replace diodes,

Replace rotor.

Repair or replace stator.
Replace insulator.
Replace belt,

Excessive output

Broken neutral wire (color of wire is white )

Faulty voltage regulator.

Poor grounding of alternator and voltage
regulator “E™ terminal.

Broken ground wire (color or wire is black.).

Replace wire.

Check regulator operation and repair or
replace as required.,

Retighten terminal connection.

Replace wire.

Low output

Loose or worn fan belt.

Sticking brushes.

Low brush spring tension.

Defective voltage regulator.

Dirty slip rings.

Partial short, ground, or open in stator
winding.

Partially shorted or grounded rotor winding,

Open or defective diode.

Retighten or replace belt.

Correct or replace brushes and springs if
Necessary,

Replace brush springs.

Check regulator operation and repair or
replace as required.

Clean.

Replace stator.

Replace rotor,
Replace diode.

Moisy alternator

Loose mounting.
Loose drive pulley.
Faulty hall bearing.

Improperly seated brushes.

Retighten mounting holts,
Retighten pulley correctly.
Replace bearing,

Seat brushes correctly.

EE-283
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The ignition cireuit consists of the
ignition switch, coil, distributor, wir-
ing, spark plugs and battery,

The circuit is equipped with a
resistor,  During cranking, . electrical
current bypasses the resistor, thereby
connecting the ignition coil directly to
battery, This provides full battery volt-
age available at coil and keeps ignition
voltage as high as possible,

Low voltage current is supplied by
the battery or alternator and flows
through the primary cireuit. It consists
of the ignition switch, resistor, prima-
ry winding of the ignition coil, dis-
tributor contact points, condenser and
all connecting low tension wiring.

High voltage current is produced by
the ignition coil and flows through the
secondary circuit, resulting in high
voltage spark between the electrodes
of the spark plugs in engine cylinders.
This circuit contains the secondary

IGNITION CIRCUIT

winding of the ignition coil, coil to
distributor high tension cables, dis-
tributor rotor and cap,

When the ignition switch is turned
on and the distributor contact points
are closed, the primary current flows
through the primary winding of the
coil and through the contact points to
ground. This flowing produces a mag-
netic field around the coil winding and
then electrical energy in the coil,

When the contact points are opensd
by the revolving distributor cam, the
magnetic field built up in the primary
winding of the coil moves through the
secondary winding of the coil inducing
high voltage. The high voltage is pro-
duced every time the contact points
open. The high voltage current fows
through the high tension cable to the
distributor cap. Then the rotor distrib-
utes the current to one of the spark
plug terminals in the distributor cap.

J:'—'{':-}

Battery

The spark is obtained when the
high voltage current jumps the gap
between the insulated electrode and
the ground side electrode of the spark
plug. This process is repeated for each
power stroke of the engine.

The distributor contact points and
spark plugs require periodic service,
That is, the breaker points should be
inspected, cleaned and regapped at
tune up or replaced if necessary. In
addition, lubricate distributor shaft
and cam heel every 10,000 km (6,000
miles). Spark plugs should be removed,
inspected and maintained to obtain
good firing,

The remainder of the ignition com.
ponent parts should be inspected for
their operation, tightness of electrical
terminals, and wiring condition.

The ignition circuit is shown below:

A

Primary coil

.
{1

Resistar

(o

00 Q)
-
!g;_{m" —  Secondary Cap
covil
Breakar point
I —

Condenser

13
B
5 o]
iG
1r
To starter
= Rotor head

T
Distributor J_ li%]

EE-28

%/ Spark plug

EEOED

Fig. EE-70 Ignition system cireuit diagram
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CONSTRUCTION
— The distributor consists of breaker
Distributor Applied engine plate with contact points, centrifugal
model advance mechanism, vacuum unit,
drive shaft. and rotor. Figure EE-T1
D606-52 L24 and 72 show a sectional view of the
D609-56 L20A, L26 MRS
L24, L26 equipped
Da09-564 with emission con-
trol svstem
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Center carbon

Cap

Rotor head
Breaker point
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Side plug

9 Cam
10 Condenser
11 Shaft

12 Housing
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Fig. EE-71 Sectional view of distributor
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Clamp

Shaft assembly

Thrust washer

Governor weight

Govarmor spring

Cam asscmbly

Collar set

Hreaker plate assembly
8  Contact set

11t Earth wire assembly

11 Lead wire assembly

12 Rotor head assembly

13 Condenser aszembly
14 Terminal assembly

15 Vaceem control assembly

16 Cap assembly

17  Carbon point assembly

18 Dust seal

1% Vacuum control tube

20 Vacuum tube grommet

==l I = L S P A

CHECKING AND
ADJUSTMENT

CAP AND ROTOR HEAD

Cap and rotor head must be in-
spected at regular intervals. Every
5,000 km (3,000 miles) of operation,
remove cap and clean all dust and
carbon deposits from cap and rotor. If
cap is cracked or is leaking, replace
with a new one.

EE157

Fig. EE-72 Exploded view of distributor {Madel DE0E-52)

POINT

Standard point gap is 0.45 to 0.55
mm (0.0177 to 0.0217 in). In case size
is off the standard, adjustment is made
by loosening point screws. Gap gauge
is required for adjustment.

Point gap must be checked every
5,000 km (3,000 miles) of operation.

When point surface is rough, take
off any irregularities with fine sand-

EE-31

paper (No. 500 or 600) or with oil
stone,

At this time, grease must be applied
to camshaft head and cam heel,

When wear on breaker points is
noticeable, replace points together
with contact arm. To replace, proceed
as follows:
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EEDEA

Fig. EE-74 Measuring point gap

First turn out set screws 1 to 1.5
turns at contact arm and primary lead

ADVANCE MECHANISM

Screw

Adjuster

Primary lead terminal
Ground lead wire

Sel sceew

[ T N TR

Fig. EE-73 Breaker

wire connection just far enough to pull
out primary lead terminal.

Referring to Figure EE-73, unscrew
two contact set fixing screws and
remove lead wire.

While holding contact arm by fin-
gers, pull out contact set toward you
by raising it slightly. Contact point
and arm can then be removed to-
gether.

Install new contact point and arm
assembly in reverse sequence of re-
moval. Coat cam heel and cam shaft
head with a light coating of grease.

EEQGE

Fig, EE-75 Disassembling contact arm
and contact point

CONDENSER

Satisfactory performance of con-
denser depends on capacity and degree
of insulation, requiring attention to be
sure that terminals are clean and set
screws are tight.,

Checking of condenser is made by a
capacity tester. This can also be made
by a circuit tester with its range set to
high resistance reading. When needle
of tester swings violently and then
moves back to infinite gradually, it is
an indication that condenser is in good
condition.

If needle shows any steady reading
or if it registers zero, the likelihood is
that transformer is out of order, call-
ing for replacement.

< Performances ™
25 i
20
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i 500 1,000 1,500 2,000 2500 3400 1] 100 150 200 250 300 50
Distributor operating speed (RPM) Vacuum (—mm Hg) EE246
Centrifugal advance Vacuum advance
Fig. BE-T6 Performance curve (Model DEG-52)
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following items and correct the trou-
ble as required,

I. Check vacuum inlet for signs of
leakage at its connection. If necessary,
retighten or replace with a new one,

2. Check vacuum diaphragm for air
leak.

If leak is found, replace diaphragm
with a new one.

3. Inspect breaker plate for smooth
movement.

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot. Apply grease to
steel balls or, if necessary, replace
breaker plate as an assembly.

cal part, use distributor tester to check
its characteristic.

When nothing is wrong wuh is
characteristic, conceivable causes are 1.
defectiveness or abnormal wearing-out N
of driving part or other part. 3

Do not disassemble it. In case of
improper characteristic, remove on-off
switch part and check closely cam
assembly, governor weight, shaft and
governor spring, etc.

When centrifugal advance mechani-
cal part is reassembled, be sure to
check advance characteristic by dis-
tributor tester,

dure below,

Fig, EE-79 Disassembiing vacuum
controller

EE-33

To disassemble, follow the proce- |

Take off cap and disconnect rotor

Remove vacuum controller.

156
20 T T
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= / E i !..-"'""'.r'---"'""-".
]
lazs)/ Aszw | s el
500 1000 1500 2000 2500 3000 g 100 150 200 250 300 350
Distributor operating speed (AFM) Vacuum [—mm Hg)
Centrifugal advance Vacuum advance EE158
Fig. EE-77 Performance curve {Model DE05-56)
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Fig. EE-78 Performance curve (Model DEDZ-5GA)
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3. -Remove contact breaker,
Refer to Page EE-32, when contact
set is removed.

Fig. EE-81 Remouing contact breaker

4. When contact breaker is disas-
sembled, be careful not fo lose steel
balls between breaker spring and
breaker plate,

3. Pull knock pin out and discon-
nect collar to remove the entire ro-
tating parts.

EEDT3

EEO74

Fig. EE-83 Removing rotation parts

6. When cam is to be removed, first
remove set screw since shaft head is
fastened by the screw to hold cam
down. Put maich mark across cam and
shaft so that original combination can
be restored at assembly,
7. When governor weight and spring
are disconnected, be careful not to
stretch or deform governor spring.
After disassembling, apply grease to
governor weights,

EED75
Fig. EE-84 Removing cam

ASSEMBLY

Assembly can be made in reverse

1 Governor waight

2 Clearance for start and
end of sdvancing angle

3 Rectangular hook

Governor spring (H)

5 Cam plate

I

= B I

sequence of disassembly, Refer to
Figure EE-85 for replacement and
reassembly  of povernor spring and
cam,

In assembling distrbutor, use cau-
tion so that rotor head positioning tip
at cam is set on pgovernor spring
circular hook side.

Then weight pin for governor spring
A with circular hook fits in long
rectangular hole,

Also check to be sure that weight
pin on spring A is in slit in cam plate
with a clearance between the two at
beginning and end of governor opera-
tion,

Meanwhile, weight pin on opposite
side fits in short rectangular hale.

It does not leave clearance either at
the start or end of advancing,

With unit assembled, check to be
sure that driven slit and rotor position
tip (9) are set in the same direction.
See Figure EE-85,

After assenbly check operation of
governor before installing it on engine,

Ignition  timing should be tested
with unit mounted on engine.

Weight pin

Circular hook
Governor spring (A)
Rotor positioning tip

EEOQTT

Fig. EE-85 Setting governor spring and cam
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SERVICE DATA AND SPECIFICATIONS

SERVICE DATA
Point gap T (M) areveererersnsesrseseseceeresesssrenensesas 0,45 to 0.55 (0.0177 to D.0217)
Point pressure 1 USRI 050 to 0,65 (1.10 to 1.43)
Shaft diameter (lower part) et ) s 12,430 to 12,440 (0.45824 to 0.4898)
Housing inner diameter MM (Y e rersensaree e semeseee. 12,450 to 12,468 (0.4902 to 0.4909)
Clearance between shaft and housing mm (In) ..o 0.010 to 0.038 (0.0004 to 0.0015)
Repair limit of clearance 1 11151 5111 OSSP PPPITITE. | 4.1 1. i (11141125 §
Shaft diameter (upper park) IIEEINE oo s s 7.986 t0 7.993 (03144 to 0.3148)
Cam inner diameter OOUIEY s Rt 8.000 to 8.015 (0.3150 to 0.3156)
Clearance between shaft Eu.:1d cam 051110 0L T 1 OO 0.005 to 0.029 (0.0002 to 0,0011)
Weight pivot diameter MM I} i iensanees 40972 10 4,990 (0.1959 to 0.1965)
Weight hole diameter aRI)  csensrms Rl 5.000 to 5.018 (0,1969 to 0.1976)
Clearance between pivot and hole M () e 0T 10 0,046 (00004 to G.0018)
Condenser capacity PP e cinss s e i R s 02010 0.24
Condenser isolate resistance ME s
Cap isolate resistance ME i T
Rotor head isolate resistance ME csssinsninae D i s 50
Cap carbon point i ] 1 R e R 2 (0.472)

SPECIFICATIONS
st or melel i i e T A D606-52 Da09-56 Da09-564
Maks oot s e i sy eniis s s gnesssa e TITEAEEL Hitachi Hitachi
Applied engiNe  .ovcovveorresnenrnemsneen e L28, L26(T) L20A, L2726 L6, L26(T)
FIFING OFABE  soicsnsimismmsnamsunsiviasmmse sevsssssssserizssssnnassaasssrnbssespanss 1-5-3-6-24 [-5-3-6-24 1-5-3-6-2-4

Rotating dirBolION  ..ommssssrmsssmsmssssnssssmmnrsrsresresssacsssa rasreitny Counterclockwise  Counterclockwise  Counterclockwise

Dwell angle (Jegies) mnimiinmmim sy 352 1041° 35% to 41" 359 to 41°
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IGNITION COIL

The ignition coil is of an oil-filled
type. The ipnition coil case is filled ®
with oil which has good insulating and
heat-radiating characteristics.
The ignition coil has a greater ratio
between the primary and secondary
windings to step up the battery voltage
to high wvoltage to cause stronger
sparks to jump the spark plug gap
The cap is made of alkyd resin
which affers high resistance to electric
are and increased insulation.
The resistor in the ignition coil
circuit helps produce strong sparks
from starting to high-speed full-power
operation. @
The internal resistor limits to a
maximum safe flow of the primary

tor contact points. Thus, it protects
the contact points during slow speed
operation when they are closed for

long intervals.
The ignition coil and resistor should

current through the coil and distribu. @‘*- |
|
be handled as a matched set, '

SPECIFICATIONS

|'|I 11 :_ :
Mllx!f: 1M
() |Fm

Primary terminal
Secondary terminal
Cap

Spring

Side core
Primary coil
Secondary coil
Insulator oil
Center core
Segment

Case

=1 =B - BN - I~ FE

——

EE143

Fig. EE-B6 Sectional view of ignition cail

IMake i RV DR o s S s A A s sk sy Pitachd; G R 200
Hanshin, HP53-13E

Primary voltage v e TR

Spark gap mm (in) veessscicasereninnniasss. MOTE than 7 (0.2756)

Primary resistance at 20°C (68°F) L K NP SNV O VPP 00 0 OO, U1 =, ] (1

Secondary resistance at 20°C (68°F) 4. O 95tall.6

Resistor e 1 1.6

EE-36
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CESCRIPTION. ... .. S
INSPECTION oompuvppaiinivigs ;

DESCRIPTION

The spark plugs are of the resister
type, having 14 mm (0.551 in) threads
and 0.8 to 0.9 mm (0.031 to 0.035 in)
gap. Inspection and cleaning should be
made every 10,000 km (6,000 miles),
and replacement should be carried out
every 20,000 km (12,000 miles).

Note: All spark plugs installed on an
engine, must be of the same brand
and heat range.

INSPECTION

1. Remove spark plug wire by pull-
ing on boot, not on wire itself,

2. Remaove spark plugs,

3. Check electrodes and inner and
outer porcelains of plugs, noting the
type of deposits and the degree of
electrode erosion. Refer to Figure EE.
B7.

Mormal: Brown to grayish-tan de-
posits and slight electrode wear
indicate correct spark plug heat
range,

Caron fouled: Dry fluffy carbon de-
posits on the insulator and elec-
trode are mostly caused by slow
speed driving in city, weak ignition,
too rich fuel mixture, dirty air
cleaner, etc,

It is advisable to replace with plugs
having hotter heat range.

Oil fouled: Wet black deposits show
excessive oil entrance into combus.
tion chamber through worn rings
and pistons or excessive clearance
between valve guides and stems. If
the same condition remains after
repair, use a hotter plug,

SPARK PLUG

CONTENTS
.......... EE-37 SERVICE DATA AND SPECIFICATIONS ..... EE-38
.......... EE-37 TROUBLE DIAGNOSES AND

Owverheating: White or light gray insu-
lator with black or gray brown
spots and bluish bumt electrodes
indicate engine overheating, More-
over, the appearance resuliz from
incorrect ignition timing, loose

Overheating

4. After cleaning, dress electrodes
with a small fine file to flatten the
surfaces of both center and side elec-
trodes in parallel. Set spark plug gap to
specification,

5. Install spark plugs and torque
each plug to 1.5 to 2.0 kg-m (11 to 15
ft-Ib).

6. Connect spark plug wires.

CLEANING AND
REGAPPING

Clean spark plugs in a sand blast
EE-37

CORRECTIONS

spark plugs, low fuel pump pres-
sure, wrong selection of fuel, a
hotter range plug, etc.

It is advisable to replace with plugs
having colder heat range.

EED749
Fig, EE-87 Spark plug

type cleaner. Avoid excessive blasting.
Clean and remove carbon or oxide
deposits, but do not wear away porce-
lain. If deposits are too stubbomn,
discard plugs,

After cleaning spark plugs, renew
firing surface of electrodes with file
mentioned above, Then gap spark
plugs to 0.8 to 0.9 mm (0.030 to
0.035 in) using a round wire feeler
gauge. All spark plugs new or used
should have the pap checked and reset
by bending ground electrode.
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EEQED

Fig. EE-B8 Setting spark plug gap

_SERVICE DATA AND SPECIFICATIONS

Applied engine

Size (screw dia, »x reach) mm (in)

Plug gap

Tightening torque

kg-m (ft-Ib)

BP-5ES
NGK
L20A

14 % 19
(0.55 x 0.73)

0.8 to 0.9

(0.031 to 0.035)

1.5t02.5
{11.0 to 15.00

TROUBLE DIAGNOSES AND CORRECTIONS

1. When engine does not start.

If there is no trouble in fuel system, st

ignition system should be checked.
This can be easily done by detaching a

high tension cable from spark plug,

arting engine and observing condi- sary.

tion of spark that occurs between high
tension cable and spark plug terminal.

BP-6ES
NGK
L24, L2

14 x 19
(0.55 x 0.75)

08t 09
(0,031 to 0.035)

1.5ta25
(11.0 to 15.0)

After checking this, repair as neces-

Spark length

Trouble location

Probable cause

Corrective action

Mo sparks at all

Distributor

Ignition coil

Damaged insulation of condenser.
Breakage of lead-wire on low tension side.
Damaged insulation of cap and rotor head.
Point does not open or close,

Wire breakage or short circuit of coil.

Replace.

Repair,

Replace.

Repair.

Replace with a new one,

High tension cable Wire coming off, Repair.
Damaged insulation. Replace,
I to 2 mm (00394 Distributor Point gap too wide, Correct,
io ﬂ.':l?g? 'i.ﬂ.} ar Di] Stitking on Fﬂiﬂl. CIEE.T!.,
irregular.
PR Point burnt too much. Replace.
Less than 6 mm Spark plugs Electrode gap too wide. Correct or replace,

(0.2362 in)

Too much carbon.
Broken neck of insulator.

Expiration of plug life.

Clean or replace.
Replace.

Replace.
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2. When engine turns over but doss resulting from the ignition systemand  spection of ignition system should be

not run smoothly, other engine conditions not related to carried out,
In this case, there are many causes ignition. Therefore, first complete in-
Trouble Trouble location Probable cause Corrective action
Engine misses. Distributor Dirty point. Clean,
Improper point gap. Correct.
Leak of electricity of cap and rotor head, Repair or replace.
Faulty insulation of condenser. Replace.
Faulty arm. Oil shaft.
Faulty spring of arm. Replace assembly.
Breakage of lead wire, Replace. -
Waorn out or shaky breaker plate, Replace assembly,
Worn out or shaky distributor shafl, Replace assembly,
Ignition coil Layer short circuit or use of inferior quality. Replace with good .nna.
High tension code Deterioration of insulation and leak of Replace.
electricity.
Spark plugs Dirty. Clean,
Leak of electricity at upper porcelain insu- Repair or replace,
lator.
Engine knocks Distributor Improper and advance timing. Correct the fitting.
very often. Coming off or breakage of governor spring, Correct or replace.
A pin or a hole of governor portion worn Replace.
out,
Spark i:lugs Burnt too much. Replace. '
Engine does not Distributor Improper and retarded timing. Correct the fitting.
give enough power. Faulty function of governor. Replace assembly.
Dirty point. Clean.
Point gap too narrow, Correct, :
Spark plugs Dirty, Clean,
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