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FOREWORD

This service mannal has been prepared for the purpose of assisling service
personnel of owr distributors and dealers for effective service and maintenance of

model AT and A 12 sertes engines.

Since proper maintenence and sercice are most essential to satisfy our cusfomery
by keeping their cars in the best condifion, this manual should be read carefully.
The followings should be noted for effective utilization of this manual,

I. Please for complete detail of the car refer to this and DATSUN 1200 SERVICE
MANUAL because this manual describes information concerning the engine.

2. All part name in this manuel conform to DATSUN 1200 PARTS CATALOG
and DATSUN 1000 PARTS CATALOG, and only the genuine service parts
listed in these parts cotalogs should be used for replacement.

3. All imformation, lustrations and specifications conteined in this manual are

based on the latest product information available ot the time of publicalion

approval,
4. [t s emphasized thal those who use this manual revise the confents aceording
to the SERVICE JTOURNAL and SERVICE DATA AND SPECIFICATIONS

issued by the factory, which carry the laiest faclory approved servicing method.

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

NISSAN MOTOR CO., LTD.
TOKYO, JAPAN
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ENGINE GENERAL

EXTERNAL VIEW OF ENGINE

External view of model A10 engine

Fig. EG-1 Right hand side

Fig. EG-2 Left hand side

External view of model Al2 engine

Fig. EG-3 Right hand sice

Fig, EG-4 Left hand side
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ENGINE
MAIN SPECIFICATIONS

Engine model AlQ Al2
Number of cylinders, in 1’u1e 4 4
Valve arrangement E;ve:r head valve -mr head valve
Bore mm (in} T3(2.874) 73 {2.3?4;1_ e
Stroke mm (in) 59 (2.323) 70.(2.756)
Dhsplacement cC .{_cu in) 988 (60.3) LITL(T1.5)
Compression ratio 3 -- Al 9.0:1
Maximum power, SAE  HP at rpm 626,000 Tt oy 69/6,000
Maxisaum torque, AL {‘;EII:} s 8.5 (624,000 9.7 (70)/4,000
apacity. OB FT ;l:;q“ Hiss ok 272 Ys] 23/s) 27(2 /8 23/8)

(*) The above table indicates volume of vil required for replacement when oil filler element is
not replaced. When both oil and oil filter element are replaced, total volume of oil will be
approximately 3.2 liters (3-3/8 US qts, 2-3/3 Imp qts).

VEHICLE REFERENCE

Information described herein is about engines only. The wehicles on which AI0O and Al2 engines are
Please, refer to both this manual and the manual for mounted are as follows,
chassis and body for complete details of the car.

Engine Vehicle

Model Displacement | Current mode] Vehicle name Remarks
BIO(SKT)FU | DATSUN 1000 RH drive, 4 door sedan with manual T/M
B10(S)AFU RH drive, 4 door sedan with automatic T/M
LBIO(S)TF LH drive, 4 door sedan with manual T/M
BINS)HT)HU RH drive, 2 door sedan with manual T/M

Al10 f;a: . BIO(S)AL RH drive, 2 door sedan with automatic T/M

(60.3 cu in) LB1O(S)T LH drive, 2 door sedan with manual T/M

VBINSHTU DATSUN 1000 VAN RH drive, Van with manual T/M
VLB1O(S)T LH drive, Van with manual T/M
KBloU DATSUN 1000 COUPE RH drive, Coupe with manual T/M
(LIB2O{S)TU DATSUN 1000 PICK-UP RH & LH drive, Pick-up with manual T/M

EG-2



ENGINE GENERAL

BIIO{SYT)U RH drive, 4 door sedan with manual T/M
B11O(S)AU DATSUN 1200 RH drive, 4 door sedan with automatic T/M
LB11S)T LH drive, 4 door sedan with manual T/M
LB110A LH drive, 4 door sedan with automatic T/M
Bl IO(SYTIRU RH drive, 2 door sedan with manual T/M
B110OARU RH drive, 2 door sedan with automatic T/M
1.171 co LBIIO(S)TR LH drive, 2 door sedan with manual T/M
Al2 (71.5 cuin) |LBI10TRU LH drive, 2 door sedan for Canada
LBI110OTREN LH drive, 2 door sedan for Canada
LB11DAR LH drive, 2 door sedan with automatic T/M
VBI1O(S)T)HU DATSUN 1200 WAGON RH drive, Wagon or Van with manual T/M
of VAN
VLBI11O(S)T LH drive, Wagon or Van with manual T/M
KB110U DATSUN 1200 COUPE RH drive, Coupe with manual T/M
KLBI110O LH drive, Coupe with manual T/M
KLB110U LH drive, Coupe for U.S.A. & Canada
KLB110ON LH drive, Coupe for Canada

RECOMMENDED LUBRICANTS, GASOLINE
AND COOLANT

Use the following grades of oil, gasoline and coolant,

ENGINE QIL
Multi-viscosity oils
< 5W-20
10W-30, 10W-40 ™
20W-40 >
Single viscosity oils
200
20
5 S
< 10W E
, %0 20 10 0 10 20 30 40 °C
1 L 2 A | :
22 4 14 32 50 68 B 104  °F
Temperature Range Anticipated

EG-3




ENGINE

Recommended lubricants

TEXACO CHEVROMN | CALTEX |CASTROL BP ESS0 (ENCO MOBIL SHELL
Havoline Motor = EPM Eupr:nw.[‘.us.tum Five |Castrolite |BP Super V | Esso (Enco)  Mobiloil Special |Shell X100
il Maotor 0l Siar T10W-30 Yiscostatic Liniflo 1AW 10W.30,
Multi grade | 10W-30, 200W-40| 10W-30, Motor Oil Castrol SW-20, SW-30,  Mobiloil Super | 20W-40
MIL-L-Z104B 20W-40 10W-30, XL20W-40 | 10W-30, 10W-30* | 10W-40*
= API M5 ! 20W-40 Castrol 20W-50* Esso {Encoe) |
= GTX20W- Extra Motor
- 5 S0 Oil 10W.30, |
g @ 20W-40
% ]
! Havoline Motor | RPM Special | Five Star Castrol H]J: BP Energol | ESSO (Enco) | Mobilod Shell X100
Regular il Motor Oil Motar Ol SW, 10w, HD Motor Ol LOW, 20W-20, | 10W, 20W,
MIL-L-Z104B| 10W, 20W-20, | 10W, 20W- | 10W, |Z0W-20, | 10W, 20W, | 10W, 20W- | 30, 40, 50 30, 40, 50
AP MS 30, 40 20,30,40 |20W-20, |30, 40,50 |30,40,50 | 20, 30,40,
30, 40 S0
: Marfak Multi- | RPM Multi- | Marfuk Molti-| Castrol BF Ener- Esso (Enco) | Mobil grease Shell
Multi-purpose Grease purpose® motive purpose® LM* grease L2* 1 Multi-purpose| MP* | Retinax A
ﬂi“}llﬂ Marfak Al Grease®  |Marfak All grease H*
L-G-10924 Purpose® Piissons? !
l
i.ﬂn.nh'—Fm:n: Atlas Perma | Anli-frecze Castrol BP Anti- Atlas Perma iMf:IjJ'] Freszone® Shellzone
ANTI-FREEZE Coolant®* Guoard* Coolant Anti-froeze| frost Guard *
COOLANT Anti-freere
and Coolant
* Should the above brand of oils not be available, it is permissible to use oils marked *
Engine model Compression ratio Octane number of gasoline
AlD 4.5:1 more than 85
Al2 9.0:1 more than 20
Nissan long life coolant
(L. L. C.)
L.L.C. is an ethylene glycol base product containing
chemical inhibitors to protect the cooling system from i
rusting and corrosion. The L.L.C. does not contain any Patoait Boiling point
glycerine, ethyl or methyl alcohol. It will not evaporate or i 0.9 kgfem? | Freeze
temperalure thermostats. It flows freely, transfers heat [ i ]:-rfsau:e
efficiently, and will not clog the passages in the cooling 3% 106°C 124°C -15°C E
system. The L.L.C., must not be mixed with other (221°F) {255°F) { 5°F)
product. This coolant can be used throughout the seasons pod ' . :
of the year and exchange period is two years or total 50% 12RO IH.E -35.;,':
running mileage of 40,000 km (24,000 miles). ( ) (2617F) (31°F)
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ENGINE GENERAL

0 {32)

-10 114)

.20 (4]

=30 {-22]

40 {-404

-50 {-58)

Fig, EG-5 Protection concentration

UNIT SERIAL NUMBER LOCATION

There are two serial numbers for unit identification;
the engine number and the chassis number. These
numbers are repeated in the car identification plate, which
is located in an easy-to-read position,

Engine Seral Number

The engine serial number is stamped in the rear right
side of cylinder block, at cylinder head contact surface.
The number is preceded by engine model, A10 or A12,

AlD A O e
AlZ o
L L Serial number

Engine model

Fi'_g, Fi-f h'ngim-' serial wumnber

EG-5



ENGINE
PERIODICAL INSPECTION AND MAINTENANCE

(A10 AND A12 ENGINE)
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ENGINE

AFTER FIRST
1,000KM (600MILES)

Changing engine oil
Second replacement
cere At 5,000 km (3,000 miles)
Third and thereafter

every 5,000 km (3,000 miles)

Draining is best done after a good run, when the oil,
being thoroughly warm, will flow readily and freely.
Place a large bowl or other proper container under the

!!!!!

engine and remove the oil pan drain plug.

Carry out this operation carefully, since the oil is hot
and it will spurt out with some force. After completely
draining the dirty oil off, securely replace the oil drain
plug and finally refill the engine with oil in the usual way
up to the “H" mark on the dipstick (oil level gauge).

Be sure to level the car while draining and filling the
engine.

01l capacity
AlD 32 £ (3375 US gqts, 23 almp qts)

32 L (335 US gts, 2% 4Imp qts)

..........

Fan bhelt tension

Second check
cnee dt 10,000 km (6,000 miles)

Third and thereafter
conee €¥ETY 10,000 krn (6,000 miles)

Incidentally, we call it the Tan belt, but it also drives
the water pump and alternator. It is advised that the
tension be checked carefully, so that when the need for
adjustment does arise, it is not overlooked. With the
engine switched off and the bonnet up, push the belt
gently downward. You should be able to depress it about
10 mm (% in). When the fan belt is slack through wear,
loosen the fixing and adjusting bolts, and move the
alternator away from the engine to stretch the belt,

Tighten the bolts again, and make sure that the bell is
provided with a proper tension, It should be noted that if
the belt is tightened excessively it will wear rapidly and
also overload the water pump and alternator bearings,

EG-8

AFTER FIRST
5,000KM (3,000MILES)

Replacing oil filter

Second replacement
e @t 10,000 km (6,000 miles)

Third and thereafier
oo €VETY 10,000 km (6,000 miles)

The oil filter is of a full-flow cartridge type. The oil
filter element is sealed in the container as a unit. It can be
easily removed by hand. Be careful not to loose the
rubber sealing ring. When assembling oil the seal lightly,
and when the seal is contacted, tighten by hand further,
rotating it about 1/3 of one full turn.

EVERY 10,000KM (6 000MILES)

Changing cooling water

Scale or sediment accumulated in water jacket or
radiator affects heat radiation efficiency. Thoroughly
flush the system after opening two drain plugs, (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 mild water for filling the radiator,

When cold season arrives, the high quality anti-freeze
solution such as a NISSAN LONG LIFE COOLANT
should be added. Do not overfill the system. This coolant
(L.L.C.) may be changed every 40,000 km (24,000 miles).

EVERY 40,000KM (24,000MILES)

Replacing air cleaner element
(wet paper type)

The air cleaner uses a wet paper type cleaner element
(viscous type). As this element has been manufactured
under special treatment, there 15 no need of cleaning until
it is replaced with a new one. Although the cleaner
element looks dirty, do not intend to clean. The cleaning
performance in constantly maintained although it looks
contarminated. Be careful not to injure cleaner element.



SECTION ET
ENGINE TUNE-UP

MODEL
A10 & A12

ENGINE

S

NISSAN MOTOR €O., LD. Metmwccrions o E S

TOKYO, JAPAN




ENGINE TUNE-UP

ENGINE TUNE-UP

CONTENTS
GEMERAL DESCRIPTIOMN ... 0. ET-1 Compression prassure-test
BASIC PROCEDURE . ... oo i, ET-1 leach evlinder) .o oo v o S o e ET-4
Connecting tune-up equipment ...y, ET-1 Clean and inspect high tension wires,
Battery inspection .. ... vii i e ET-2 distributor cap and rotor .. .. .. . .t e ET-5
Spark plugs-reamove and recondition ... L. ET-2 Distributor-lubricate ... ... .. ............ ET-5
Clean and adjust distribulor points .. ... ... .. ET-2 Tighten intake manifald and
SeEt gmnition TIMING v v ve s v s van s o e oe s o ET-2 carburetor attaching NUts ... it civiva . ET-5
Imspection af fanbell ... ..o oo o ET-3 Inspection of oil filter _ .. ... o s ET-H
Inspection of engineoll .. ... ... .. ..., ET-3 Imspection of aircleaner . .. . oL e ET-H
Carburetor overhaul and adjustment . ..... . ... ET-4 |nspection of fuel strainer . .. ... ... ... .. .. ET-5
ADDITIONAL PROCEDURE . ... . .. ... ET.4 Inspection of cooling system © ... ... L. ... ET-5

GENERAL DESCRIPTION

A minor (unc-up and test may consist of battery test,
cleaning, regapping or replacement of spark plug and
distributor points; distributor dwell angle, ignition timing,
carburetor idle mixture, and hot idle speed adjustment,

The complete or major tune-up and test procedure
consist of those basic them described above, inspections
of ignition, compression, electrical system and carburetor
and [inal road test 1o ensure trouble-free operation.

BASIC PROCEDURE
Connect tune-up equipment

Regard the recommendations provided by the manu-
facture [or the use of testing equipment. Figure ET-1
shows a basic schematic for instrumentation which may
be applied to many types of test equipment and may be
used as a puide if equipment recommended by the
manu facturer are not available.

Connect equipment as shown in Figure ET-1 in
accordance with the following instructions:

I. Voltmeter
(1} Pasitive lead to regstor side of coil,
(2} Negative lead to ground,

2, Timing light

(1) Positive lead to positive battery terminal.

ET-1

(2) Negative lead to ground.

(3) Trigger lead to number 1 spark plug.

fad

. Tachometer

(1) Positive lead to distributor side of coil.

(2) Negative lead to ground.

Note: For transistor ignition, it is necessary to use a
tachometer which uses a high voltage pick-up.
Attach the pick-up to No. 1 or No. 4 spark plug.
This tachometer may also be used for conventional

type ignition.

4, Dwell meter

(1) Positive lead to distributor side of coil,

(2) Negative lead to ground.

‘Valtmeter E‘l

Er 3 Battery

Balancer [
- Timing light

P

Br lead

=

= Spark pl
Tachometer e e

Oweall meter

Fig. ET-1 Simple schematic of tune-up

instrumierifation



ENGINE

Battery inspection

1. Check the battery for electrolyte level.

Make sure that electrolyte is in the level line indicated on
the battery case.

If necessary, add distilled water.

2. Measure specific gravity of electrolyte.

Fig. ET-2 Battery inspection

F arg
Permissible ull charge
value vall
(at 20° C, 68° F)
Frigid climates Over 1.22 1.28
Tropical _
) Over 118 1.23
climates
Other climates Ower 1.20 1.26

Clean top of battery and terminals with a solution of
baking soda and water. Rinse off and dry with compressed
air. Top of batlery must be clean to prevent current
leakage between terminals and from positive Lerminal to
hold-down clamp.

In addition to current leakage, prolonged accumulation
of acid and dirt on top of battery may cause blistering of
the material covering connector straps and corrosion of
straps. Alter tightening terminals, coal them with pet-
rolatum (vaseline) to protect them from corrosion.

Spark plugs-remove and recondition
Check spark plugs for condition. Spark plug insulators

ET-2

should be thoroughly cleaned to prevent possible flash
=(VEL-

Thoroughly clean lower insulator and cavity by sand
blasting. File both electrodes flat (rounded surtaces
increase voltage required to fire plugs) and set gap to 0,7
to 0.8 mm {0.0276 to 00315 in). When plugs are
reinstalled, use new gaskets and tighten plugs to 1.5 to 2.0
kg-m (11.0 1o 15.0 ft-lb) torgue.

Clean and adjust distributor points

Fig. ET-3 Distributor point gap check

Remove distributor cap and inspect points for ex-
cessive burning or pitting. Replace poinls if necessary. Use
a point file to clean contact area and remove scale from
points, Filing is for cleaning purposes only, Do not
attempt to remove all roughness. Apply a trace of bearing
lubricant to the breaker cam. Adjust distributor dwell
angle to 49 to 55 degrees on A10 and A12 engines,

Set ignition timing

With distributor vacuum line disconnected and engine
operated at normal idle speed or below, set ignition
timing.

The timing can be observed by the stationary poinier
at the fromt cover and the markings on the crankshaft
pulley with a device called a stroboscopic light (also
referred to as a timing light) as shown in Figure ET4.

Note that the pulley groove is graduated 5% per scale
division in terrms of the crank angle, The top dead center
the from the

is  located to

extreme left as viewed

inspector’s side.



ENGINE TUNE-UP

Inspection of engine oil

Onl capacity of engine

- Engine
Capﬂm}:‘xﬁh Al0 Al2

2TL 2.7 £
Maximum {0.71 US gal) {0.71 US gal)
(0,59 Imp gal) | (0.59 Imp gal)

1.7£ 1.7£
Minimum (0.45 US gal) | (0.45 US gal)
Fig. ET-4 Ignition timing check (0.37 Imp gal) | (0.37 Imp gal)

Ignition Timing

A e s i A" 600 rpm

A2 S 7° 1600 rpm |, Make sure that engine il is not deteriorated with

cooling water or gasoline. Drain and refill the oal, if
NECESSary .

Mote: a. A milky oil indicates the presence of cooling
10 to 15mm water.
to 0.590 in) Find the cause for necessary correction action,

b. Oil with extremely low viscosity indicates
dilution with gasoline.

2. Check oil level. If it 15 lower than the rated level oil
of the same grade up to the "H™ level.

Fig. ET-5 Fan belt tension

.. Check for a cracked or damaged V-belt, Replace if
defective,

2. Adjust the belt tension, if necessary.

Permissible slackness of

fan belt: 10 to 15 mm (0.394 to 0,590 in)
Belt tension measuring

point: Between fan pulley and alternator pulley. Fig. ET-6 Engine oil level check

ET-3



ENGINE

Carburetor overhaul and adjustment
3 _1.- .. .-‘ !I‘.

Fig. ET-7 Idle adjustment

OVERHAUL

The detailed information for carburetor overhauling is
outlined in section EF (ENGINE FUEL SYSTEM).

Overhaul the carburetor assembly, referring to section
EF.

ADJUSTMENT

Adjust  carburetor idle speed and mixture to the
following specifications.
Engine idling

600 rpm
600 rpm

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

This adjustment is impossible when the engine is in
operation, Follow the procedure described below:

Fig, ET-8 Valpe clearance uiﬁcﬂﬂlﬂﬂl’

ET-4

1.  Warm up the engine, and stop it, Then, measure the
hot engine valve clearance. If it deviales from the given
hot-engine valve setting value, adjust.

-
| Intake | 0.25 (0.0098)
Nt Cold o
alve | Exhaust | 0.25(0.0098)
Clearance | ' i
mm (in} Intake ‘ 0,35 (0.0138)
Hot - -
Exhaust l (0.35(0.0138)

ADDITIONAL PROCEDURE

For diagnosis purposes, it is sometimes necessary to
proceed further than the basic tune-up procedure. The
following steps and a road test are included in a complete
in a complele or major tune-up and test procedure.

Compression pressure-Lest
(each cylinder)

Mote: This test should be done when plugs are removed
for service during basic tune-up procedure.

Unless ¢hecking for worn rings or for the cause of low

speed miss, compression check is not required.

Fig. ET-9 Compression pressure test

Test compression with engine warm, all spark plugs
removed and throttle and choke open. No cylinder should
be less than B0% of the highest cylinder. Excessive
variation hetween cylinders, accompanied by low speed
missing of the cylinder or cylinders which are low, usually
indicates a valve not properly seating or a broken piston
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ring. Low pressures, even though uniform, may indicate
worn rings, This may be accompanied by excessive oil
consumption.

Compression pressure kpfem?® (Ih/sq in) al IpIn

Standard Minimum
A10 | Single carb,| 11.0/350 10.0/350
{157/350) (14 2/350)

K R bl
12.7/350 10.0/350
Al12 | Single carb) (181/350) (142/350)

Clean and inspect high tension wires,
distributor cap and rotor

Mote: This operation iz to be performed while checking
distributor points during the basic tune-up pro-
cadure, Inspect distributor cap for cracks and flash
ower.

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
terminale can be inspected and cleaned. Burned or
corroded terminals indicate that wires were not Tully
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 eracks.

Distributor -lubricate

Wipe a very small amount of special cam and ball

bearing lubricanl on cam lobes when servicing.

Tighten intake manifold and carburetor
attaching nuts

Intake manifold attaching bolts and nuis on engines
should be tightened io proper torque. Carburetor attach-
ing nuts should be tightened securely. Leaks at these areas
can cause rough idle, surging, deceleration popping or
deceleration whistle.

Inspection of oil filter

1. Check for oil leaks at the packing flange. If any
leakage is found, tighten it slightly, or replace the oil filter

assembly. Do not tighten excessively.

2. Replace the filter every 10,000 km (6,000 miles)
runmning.

Inspection of air cleaner

Viscous type element does not require cleaning until
the engine used for two years, or for 40,000 km (24,000
miles) running. (under normal conditions)

Inspection of fuel strainer
AlD AND Al2 ENGINE

Fig, ET-10 Feul strainer for A10 and A12 engine

These two engines use a cartridge type strainer. If the
malfunction is detected, replace as an assembly.

Inspection of cooling system
Inspection of Radiator Cap

Apply reference pressure [0.9 kgfem® (13 Ib/sq in)] to
the radiator cap (in case of Al10 and A12)and make sure
that the condition is satisfactory.

RADIATOR CAP
' STANDARD PRESSURE

.‘\_ 0.9kg /cm* (13lb/sq in]

Fig. ET-11 Radiator cap test
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Cooling System Pressure Test - R s

With radiator cap removed, apply reference pressure
[1.6 kglem?. (23 Ibfsq in)] to the cooling system by
means of a tester to check for leaks at the system
COMmMpOnents.

Fig. ET-12 Cooling system pressure test

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles Possible causes Remedies
CANNOT CRANK ENGINE OR Improper grade oil. Replace with proper grade oil.
SLOW CRANKING
Discharged battery. Charge battery.
Defective battery, Replace
Loosen fan belt. Adjust.
Trouble in charge system. Inspect charge syslem.

Wiring connection frouble in starting | Correct.

circuit.
Defective starter swilch. Eepair or replace.
Defective starier motor. | Repair or replace.

(Trouble shooting procedure on starting circuit)

Switch on the starting motor with light put on,

When light goes off or dims considerably

a. Check battery
b. Check cable for connection.
¢. Check starter motor,

ET-6
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When light stayvs bright

2. 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, following trouble cause may exist. In the most causes, ignition system or fuel system is in trouble,

[gnition system in trouble

Fuel system in trouble

Valve mechanism does not work properly
Low compression

Check spark plug first in accordance with the following pro-
cedure,

Disconnect high tension cable from one spark plug and hold it
about 10 mm (0.4 in) from the engine metal part and crank the

engine.
Good spark occurs a. Check spark plug.
b, Check ignition tirming.
¢.  Check fuel syslem.,
d. Check cylinder compression.
No spark oceurs Check the current {low inprimary
circuit.
Very high current. Inspect primary circuit for short.
Check breaker point for operation.
Low or no current Check for loose terminal or dis-

connection in prmary circuil.
Check for burned points.

lgnition system in lrouble

Burned distributor point. Repair or replace.

Improper point gap. Adjust.

Detective capacitor. Replace.

Kotar cap and rotaor leak. Replace.

Defective spark plug. Clean, adjust plug gap or replace.
Improper ignition timing. Adjust.

Defective ignition coil. Replace.

Dusconnection of high tension cable. Replace.

ET-7
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IMPROPER ENGINE IDLING
Fuel system in trouble

Compression increases.

Compression unchanged.

Loose connection or disconnection in
primary circuit.

Lack of fuel,

Dirty fuel strainer.

Dirty or clogged fuel pipe.

Fuel pump will not work properly.

Carburetor auto-choke will not work
praperly.

Improper float level adjustment.
Improper idling.

Dirty or clogged carburetor.
Clogged breather pipe.

Incorrect spark plug.
Tightening, defective gasket.

Improper grade engine ol or viscosity

drapping.
Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.
Weak or defective valve springs.

Compression leak al cyhinder head gas-
ket.

Sticked or defective pistion ring,

Waorn piston nng or eyhinder.

(Trouble shooting procedure)
Pour engine il from plug hole, and
then measure cylinder compression.

Trouble in

Repair or replace.

| Supply.

Replace (Al and Al12).

' Clean.

Repair or replace.

Check and adjust,

- Correct.

Adjust.
Disassemble and clean.

Clean,

Tighten to normal torgue, replace gas-
ket.

Replace with proper grade vil.

Adjust.

Remove cylinder head and lap the

valves.
Correct or replace valve.,
Repluﬂe vilve spring!-:_

Replace gasket.

Replace piston rings.

Owerhaul engine.

cylinder or piston ring.

Compression leak from walve, cylinder

head or head pasket.

Clogeged or damaged carburetor jets.

ET-8

Clean or replace.
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Low comprassion

Others

Incorrect idle adjustment.
Clogged air cleaner.

Defective gaskets of manifolds or car-
bureior insulator.

Improper float level adjustment.

Incorrect valve clearance.

Extremely low revolution.

Adjust.
Replace element.

Replace gasket.

Adjust.

Previously mentioned.

Adjust.

Adjust.

ENGINE POWER NOT UP TO
NORMAL

Low compression

Ignition system in trouble

Fuel system in trouble

Air intake systam in
trouble

Overheating

Incorrect ignition timing.
Defective spark plugs,

Delective distributor points.

Incorrect octane selector setting.

Malfunction of choke system.
Clogged fuel pipe.

Dirty or clogged fuel strainer.

Fuel pump will not work properly.

Clogged carburetor jets,

Clogged air cleaner.

Air inhaling from manifold gasket or
carburetor gasket,

Insufficient coolant.

Loosen lan belt.

Worn or defective fan belt.
Defective thermostat.
Defective water pump,

Clogged or leaky radiator.

ETH

Previously mentioned.
Adjust.
Clean, adjust or replace plugs.

Dress or replace points, Check con-
denser.

Adjust octane selector,

Adjust.

Clean.

Beplace (A10 and AlZ).
Repair or replace.

Disassemble and clean.

Replace element.

Replace gasket.

Replenish.
Adjust,
Replace.
Replace.
Replace.

Flush, repair or replace.
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Overcooling

Others

Defective radiator filler cap.

Alr mixing into cooling system.
Improper grade engine oil.
Incorrect ignition timing.

Defective carburetor (lean mixture).
Defective thermostat.

Low octane fuel.
Improper tire pressure.
Dragging brake.

Slipping clutch.

Replace.

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

Adjust.

Owverhaul carburetor.
Replace.

Replace with specified octane fuel.
Adjust to the specified pressure.
Adjust.

Adjust.

NOISY ENGINE

Carknocking

Mechanical knocking

Crankshaft bearing knocking.

Connecting rod bearing
knocking,

Overloading to engine.
Carbon knocking.

Timing knocking.
Fuel kocking

Preignition {misusing of spark plug).

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

This is a little higher-pitched noise than
the crankshaft knocking, and also in-
creases when the engine is accelerated.,
Cause a misfire on each cylinder and if
the noise d iminishes almost completely
this crankshaft bearing pgenerates the
noise.

ET-10

Use right gear in driving.

Disassemble cylinder head and remove
carbon,

Adjust igmition timng.
Use specified octane fuel.

Use specified spark plug.

This is caused by the wom or damaged
bearings, or unevenly worn crankshaft.
Renew the bearings and adjust or
change the crankshaft,

Check the lubrication system.

Same as the case of crankshaft bearings.
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Piston and cylinder noise

Piston pin noise.

Wiler pump noise.

Othiers.

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

This noise is heard at each highest and
lowest dead end of the poston. To
locate the place, cause a misfire on each
cylinder,

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

An improper adjustment of the valve
clearance.

Noise of the timing chain.

An excessive end-play on the crank-
shaft.

Remarks: Disengage the clutch slightly
and this noise will stop.

Wear on the clutch pilot bushing.

Remarks: This noise will be heard when
the clutch is disengaged.

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

Chwerhaul the engine.

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

Renew the piston and piston pin as-
sembly.

Replace the water pump with a new
OIS,

Adjust.

Adjust the tension of the chain.

Disassemble the engine and renew the
main bearing bushing.

Renew the bushing and adjust the drive
shaft.

ABNORMAL COMBUSTION

{back fire, after fire, run-on,
etc.)

Improper ignition timing

Fuel system in trouble

Improper ignition timing.

Improper heat range of the spark plugs.

Damaged carburetor or mainfold gas-
ket. (back fire, after fire)

Defective carburetor jet,

ET-11

Adjust the ignition timing.

Use specified spark plugs.

Replace them with new parts.

Disassemble the carburetor and check
it.
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Defective cylinder head, etc.

Improper function of the Mloat.

Uneven idling,

Improperly adjusted valve clearance.

Excess carbon in  the combustion
chamber.

Damaged valve spring (back fire, after
fire).

Adjust the level, and check the needle

valve,

Adjust.

Readjust.

Remove the cylinder head and remove
carbon.

Replace it with a new one.

EXCESSIVE OIL
CONSUMPTION

Oil leakage

Excessive oil consumption

Others

Loose oil drain plug.
Loose or damaged oil pan gasket.
Loose or damaged chain cover gasket.

Defective o1l seals in front and rear of
the crankshaft.

Loose or damaged locker cover paskel.

Improper tightening of oil filter.

Loose or damaged oil pressure switch.

Wom cylinder and piston.

Improper location of the ring split or
reversed assembly.

Damaged or seized piston rings.

Worn piston ring groove and rings.
Fatigue of valve oil seal lip.

Wom valve stem.

Inadequate quality of engine oil.

Engine overheat.

ET-12

Tighten it.
Kenew the gasket or tighten it.
Renew the gasket or tighten it,

Renew the oil seals.

Renew the gasket or tighten it (Do not
tighten excessively),

Renew the gasket and tighten it cor-
rectly.

Retighten or renew the oil pressure

switch.

Cwerhaul the cylinder and renew the
piston.

Reassemble the piston rings correctly.

Renew the rings.

Repair or renew the piston and cyl-
inder.

Renew the piston and piston ring.
Replace the seal lip with a new one.

Renew the valve or the guide.

Use the designated oil.

Previously mentioned.
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POOR FLIEL CONSUMPTION

Sag the explanation of the
power decrease

Othars

Exceeding idling revolution.

Defective acceleration recovery,

Fuel leakage.

Adjust it to the designated rpm.

Adjust 1t.
|
| Repair or tighten the connection of

fuel pipes.

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressura

Excessive wear on the sliding
parts

Seizure of sliding parts

Inadequate oil quality.

Owverheat,

Defective [unction of oil pump regu-
lator valve,

Functional deterioration of oil pump.

. Blocked odl [ilter.

Increased clearance in various sliding
parts.

Blocked oil strainer.

Troubles in
switch,

the oil gauge pressure

(il pressure decrease.

Defective quality or contamination ol
oil.

Defective air cleaner.
Owerheat or avercool.

Improper fuel mixture,
(Principally to cylinder walls)

Decrease of oil pressure,

Insufficient clearances.

Overheat.

Improper fuel mixture,

Use the designated oil,
Previously mentioned,

Disassemble the oil pump and repair or

renew 1t.

Repair or replace it with new one.

E Benew it.

Disassemble and replace the worn parts
with new one.

Clean it

Replace it with a new one.

Previously mentioned.

Replace the oil with proper one and
change the Olter element.

Replace the air cleaner element.
Freviously mentioned.

Check the fuel system.

Previously mentioned.

Keassernble with the designated clear-
dl1Ces,

| Previously mentioned.

Check the fuel system.

ET-13
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ENGINE MECHANICAL

Al10 ENGINE
AlZ ENGINE
CYLINDER BLOCK

GENERAL DESCRIPTION

CONTENTS
............................ EM-2 CYLINDER HEAD
..................... EM-3 VALVE MECHANISM
CRANKSHAFT . ..o . EM-4 CAMSHAFT DRIVE
PISTON AND CONMECTING ROD.......... EM-4 MANIFOLD .. .....

Fig. EM-1 General view of A12 Engine

Fig. EM-2 Cenergl view of A12 Engine

EM-1
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A10 ENGINE

The A10 Engine is a 988 cc (60.3 cu in) in line OHY
four cylinder engine with 73 mm (2.874 in) bore and
390 mm (2.323 ) stroke with & compression ratio of
e SR

This engine uses three main bearings, valve lifters and
hollow push rods to operate the valve rocker arms.

The A0 Engine is of a light weight design using many
aluminum diecast parts. The maximum output is 62
HF/6.000 rpm (SAE).

A12 ENGINE

The Al2 Engine adopts the same general design and
external appearance as the Al() Engine, except for stroke,
power and part dimensions for higher output.

In this engine, however, the crankshaft adopts a five
hearing support system to bear the higher performance.

The A12 Engine is a 1,171 c¢ (71.5 cu in) in line over
head valve four cylinder engine with 73 mm (2,874 in}
bore and 70U mm (2,756 in) stroke.

The maximum output is 69 HP{6,000 rpm (SAE) at a
cormpression ratio of 9.0 1,

F!'_E. EM-T Nectioral view uf A1z Eﬂgfﬂﬁ

EM-2
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Fig. EM-4 Sectional view of A10 Engine

CYLINDER BLOCK

The cylinder block in a mono block special casting
structure adopts five bearing support system (A12 Engine)
and three bearing support system (A10 Engine).

The A12 Engine is provided with baffle plate and steel

net to reduce oil consumption (the steel net scoops oil).

EM-3

!"ig. EM-5 A2 Eng;'ne
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Fig. EM-6 A12 Engine

CRANKSHAFT

The crankshaft is made of special forged steel, Provided
with a high capacity balance weight. The crankshaft
improves engine quietness and durability at high speed
operation.

The main bearings are lubricated from oil holes which
intersect the main oil gallery in parallel to the cylinder
bores.

Fig. EM-7 A12 Engine

F:'g. EM-8 A10 Engine

EM-4

PISTON AND CONNECTING ROD

The newly designed lightweight piston is of cast
aluminum slipper-skirt type.

The Al2 Engine uses concave head pistons, and the
A10 Engine uses flat head pistons. The piston pin is of a
special stéel hollow type and is connected to the piston in
a full floating fit and to the connecting rod in press fit.

The connecting rod is made of forged steel. Full
pressure lubrication is directed to the connecting rods
through drilled oil passages from the adjacent main
bearing journal.

0Oil holes on the connecting rod journals are designed
so that oil is supplied to give maximum lubrication just
before full bearing load is applied.

/Ih . B
‘@ ./
Ll
Fig. EM-9 Piston and connecting rod

CYLINDER HEAD

The cylinder head is made of light and strong
aluminum alloy with good cooling efficiency. A special

aluminum bronze valve seat is used on the intake valve,
while a special cast valve seat is installed on the exhaust
valve, These parts are hot press fitted.

Fig. EM-100 Cylinder head
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CAMSHAFT

Camshaft is made of special cast iron und supported by
five camshaft bearings.

Fig. EM-11 Camshaft

Camshaflt bearings are lubricated from oil holes which
mlersecl the main il gallery of the cylinder block.

Concentric passages are drlled i the front and rear
parts of the camshatt for supplying oil to each cam lobe

theough an oil hole drilled in the hase ¢irele of aach lobe,
Lubricant is supplied to the front oil gallery from 2nd
camshaft bearing and ta the rear il pallery from 4th
camshaft bearing.
From the center camshaft bearing, lubncant 15 supplicd
to the valve rocker shaft through the center locker shaft
brackel,

VALVE MECHANISM

The valve svstemn has push rod type rocker arm which
uses the single type valve springs.

& o
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i"'i;q;. ENM-12 Valve mechanizin

CAMSHAFT DRIVE

The camshatt is driven with a double row raller chain
which is driven by the crankshaft,

Tension of the chain is controlled by the chain
tensioner which is operated with spring and oil pressure.

The rubber shoe type tensioner insulates vibration of

the chain and controls tension of the chain.

MANIFOLD

The intake manilold s a mono-block aluminum cast.

The exhaust manifold is made of a cast irom. The
semi-dual exhaust system which combines exhaust gas
flow at the point of exhaust pipe connection, improves
exhausting efficiency.

The exhanst manifold has a heat control valve which
assures slable and smooth engine running after starting
during cold season. The manifold is connected to the
exhaust pipe by flanges, which completely eliminate
exhaust leaking.

i?l
..‘iﬁ'h
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Fig, EM-16 Manifolds for A12 Engine

Carburetor installing angle, main branch angle, and
shape of opening on the carburetor installing side of the
intake manifold for the Al2 Engine differ from that for
the A10 Engine. The manifold for the A10 Engine has an
opening similar to an ellipse and the manifold for the Al2
Engine has two openings; one is for primary side and the
other for secondary side. With this intake manifold,
distribution of gas mixture is further improved.

In addition, shape of the exhaust manifold joint
(connected to the exhaust pipe) for the AlO Engine
differs from that for the A12 Engine.

ENGINE DISASSEMBLY

CONTENTS
CLEANIMNG AND INSPECTION ..., . ....... EM-G PISTON AND CONNECTING ROD . ... ..., EM-9
DISASSEMBLY ... ............ocooiia.. EM-7 CYLINDER HEAD .............00. ... .. EM-9

CLEANING AND INSPECTION

Clean the engine thoroughly before disassembly.
Before cleaning the engine, remove the electrical parts,

and plug up the carburetor air horn to avoid intrusion of
foreign matter.

1. The engine exterior: Check the covers and bolts for

EM-6

breakage, rust, damage and loss.

2. Cylinder block: Check thoroughly the water jacket
for cracks and breakage.

3. Clutch housing: Check for cracks.

4. Oil pan: Check for excessive rust.
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DISASSEMBLY

1. Mounting engine assembly on engine stand.
(1) Remove the engine mounting K.H.
(2) Install the engine attachment.

{3) Mount the engine on the stand.

Engine stand: S5T0O5010000
Engine attachment: STOS5270000

ST05270000

Fig. EM-17 A12 Engine

2. Remove the alternator and engine mounting bracket
L.H. side.

3. Remowve the crankshaft pulley.

4.  Remove the oil pump together with the oil filter.

Fig. EM-18 Oil pump removal

5. Remowe the high tension cable (with the distributor

cap on).

6. Remove the spark plugs.

7. Remove the distributor assembly.
&.  Remove the carburetor.

9.  Remove the rocker cover.

10. Remove the thermostat housing.

Fig. EM-19 Thermostat housing removal

11. Remowve the manifolds,

Fig. EM-20 Manifolds removal

12.  Remove the water pump.

EM-7
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Fig. EM-21 Water pump removal
13. Remove the fuel pump.

14. Remove the rocker shafl assembly and push rods.
PEEE,

Fig. EM-22 Rocker shaft assembly remouval

15.  Remove the cylinder head assembly.

Fig. EM-23 Cylinder head bolts removal sequernce

EM-8

6.  Invert the engine,

17.  Remove the oil pan and oil strainer.

Fig. EM-24 04l strainer removal

18. Remowve the timing chain cover and the chain
tensioner.

19.  Remove the crankshaft and camshaft sprockets
together with the timing chain.

il : - '. "--._.':a.‘:.t

Fig. EM-25 Timing chain cover removal

20. Rotate the engine a guarter turn and remove the
piston and connecting rod assembly. Take off the con-
necting rod bearings at the same time and keep them in

order.
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Fig. EM-26 Piston and comnecting rod assembly removal

21, Rotate the engine a quarter turn, and remove the
flywheel.

22.  Remove the main bearing cap and the rear oil seal.

Fig. EM-27 Rear oil seal removal

23, Remove the crankshaft,

24.  Removwve the baffle plate and the crank case nel.

Fig. EM-28 Baffle plate and net removal

EM-O

25, Remove the camshaft after taking off the camshaft

Fig. EM-29 Camshaft plate removal

26, Remove the valve Lifter.

PISTON AND CONNECTING ROD

1. Remove the piston rings with a ring remover,

2. Press out the piston pin with a piston pin remover

and an arbor press.

Piston pin press stand:  ST13040000

Fig. EM-30 Piston pin removal

CYLINDER HEAD
1. Remove the valves using a valve hifler.

Valve lifter: 5T 12070000
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collet, and valve rocker spring.

os© Il e ——
ol O Ml ——

Fig. EM-31 Valve removal

2. Be careful not to lose valve spring seat, oil seal, valve Fig. EM-32  Valve component (A 12 engine]
CONTENTS
FREFPARATION FOR INSPECTIOMN . ....... EM-T00 How 1o measure cylinder bore . o000 - EM-18
CYLINDER HEAD AMD Baringeylinder . .0 0 e e EM-18
L R S P T PR Ehd-11 PISTOM, PISTOM PIN AND
Checking cylinder head mating face .. ... .. ERA-11 g L T 1 Er-20
Valveassembly ... . . o En-11 COMNECTING ROD . ... .. EM-21
Valve spring . oo e e En-12 CRANKSHAFT ... . e Eh-22
Yalye rocker shail gnd rocker arms ..., ..., EM-12 BUSHINGS AND BEARINGS. .. .. T I EM-23
Valve lifter and pushrod oL 00 0L L EM-13 Measuring main bearing clearance ... ... .. EM-23
Walve guide oL L e e EM-13 Measuring connecting rod bearing clearance . . EM-24
Valve SEaT INSEITS . .. i e e e EM-14 Fitting crankshaft bearings .. ... ... ... .. .. End-24
CAMSHAFT AND CAMSHAFT BEARINGS .. em-16 Fitting camshaft bushings _ .. ... .. ... .. .. En-25
Measuring camshait bearing clearance . ... . EM-1E MISCELLANEOUS COMPONENTS ... ... EnG-26
Vabe Timing ... e e e e e Fhi=16 Crankshaft sprocket and camshafl
Checking carmshaft for bending .. ... .. ... EN-16 SOl L e e . EM-26
CYLINDER BLOCK .. ... .. e e s EM-17 PIWHBEL . . v u cen i s dn s Sy iR S . EM-27
PREPARATION FOR INSPECTION fur and other foreign mallers completely.
1. Check the cylinder head and cylinder block for traces 3. Make sure that all oil holes are clear. Blow air into
of water leaks before cleaning. them, il required.
2, Clean all parts to remove oil stains, carbon depaosits, 4. Becure proper assembly carefully.

EM-10
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CYLINDER HEAD AND VALVES
Checking cylinder head mating face

Fig. EM-33 Cylinder head

1.  Visually check for cracks and Maws.

2. Measure the surface of the cylinder head {on the
cylinder block side) for warping. If it exceeds the limit
indicated below, regrind atfected surface with a surface
grinder.

Cvlinder head surface flatness

§Standard - 0.05mm (0.0020 in} or less

— wa

Fig. EM-34 Checking the cylinder head surface

Valve assembly

1. Check each of the inlake and exhaust valve us-

semblies for worn, damaged or deformed wvalve caps and

stems. Correct or replace the valve, il required.

Standard Maximum
mm (in) e {in)
Al0Q and less than 0.1
Ald Engine 0,05 (0.0020) (0.0039) e _
Fig. EM-35 Valve stem diameter check
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INTAKE EXHAUST
UNIT: mm {in)

Fig. EM-36 The valves for engine
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2.  The valve [ace or valve stem end surface should be
refaced by using a valve grinder.

Note: a. Deflection of seat surface against axis should be
0.03 mm (0.0012 in} or less,

b. Correctness of right angle and out-of-round
should be 0.01 mm (0.0004 in} or less.

Fig. EM-37 Valve grinder

MNote: ¥YWhen the valve head has been reduced to 0.5 mm
(0.0197 in) or less in thickness, replace the valve.
Grinding allowanea for tha valve stem end surface
is 0.5 mm {0.0197 in} or less.

Valve spring

1. Measure the free length and the tension of each
spring. If the measured value exceeds the specified limit,
replace the spring.

Spring specifications

AlLD Al2
Free lenpth 45.7T mm 46.5 mm.
{1.799 in) {1.831in)

FIE.5 mm at 30 kg
(1.516 in at
66.1 Ib)

(387 mmoat 23.9 kg
(1.524 in a1
52,7 Ib}

Valve closed

310 mmat 61.2 kg
(1.220 in at
134,9 b)

A02 mm at 8.5 kg
(119 in at
129 1b}

Yalve open

EM-12

2. Check cach spring for delormation with a square.

Any springs with deflection of 1.6 mun (0.0630 in) o1
more must be replaced.

Fig. EM-38 Valve spring fest

Valve rocker shaft and rocker arm

1. Check the wvalve rocker shall and rocker arm for
seizure and wear, and repair or replace as required.
Valve rocker arm (o shalt oil clearance:
A2 1o 0.05 mm (H-U[][]‘E Loy 00720 iTl}

2. When valve contact surface of the valve rocker arm is
worn excessively in step, repair by means of a valve
grinder or replace.

Grinding allowance for valve contact surface of the
valve rocker arm is 0.5 mm (0.0197 in) or less.

\ {Lﬂﬁb
ﬁ"

FE{‘:" EM-39 Falve rocker .'.'.i!zr.:ﬁ
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Valve lifter and push rod

1. Check the valve lifter for wear, seizure and bevel edge
contact, and repair or replace as required.

2,
cvlinder block and valve lifter, and replace the valve lifter
when clearance exceeds the limit,

Measure clearance between the lifter hole on the

Standard Maximum
mmi {in) mun {in)
Valve lifrer/
0.02 to 0.05
: 0.15 (0.0059)
lither Hole (0.0008 to 0,0020) ( |
clearance

3. Check the push rod for bending and damage, and
repair or replace as required.

YValve guide

Measure clearance between the valve puide and valve
stem. If clearance exceeds the designated limit, replace the
worn parts or both valve and valve guide. In this case, it is
escential to determine if such a clearance has been caused
by a worn, or bent valve slem or by a worn valve guide.

B3 to 8.5dia
10 3268 o 0.3346)
P
EXHAUST o ==
1 e
=] E e
FITTING SIDE Rutaoh fod
e B g
- gl g
w620
INTAKE -— - ¥5 [ ‘I
LA 5 TS | R—
a ™~
185 o
. (0.728r -9
B3 (2.0 7 7] ] g8
T o
55
g =]
UNIT: mm {in]

Fig. EM-40 Standard valve guide (A10 and A12)

EM-13

Al0and A12 In. valve Ex, valve
Stem to guide 3
GOT5to 0.045 | 0,040 10 007
ciedrance (0.0006 to 0.0018) [ {00016 to 0.0028)
mm {in})
Maximum

talerance of

0.1 (0.0039)
above clearance

0.1 (0.0039)

mm (in)

Determining clearance

When measuring clearance between the valve stem and
the valve guide accurately, aids of a micrometer and
telescopic hole gauge are required. By using these
gauges, measure diameter of the valve stem in three
places, top, center and hottom. Insert the telescopic
hole gauge in to the valve guide bore, and measure at
the center. Subtract highest reading of valve stem
diameter from valve puide hore to obtain valve to valve
guide clearance. As g simple method, push the valve
into the valve guide and move to the left and right. At
which points, if the tip deflects about 0.2 mm (0.0079
in) or more, it will be known that clearance between
the stem and guide exceeds the maximum limit of 0.1
mm (0.0039 in}).

MNota: The valve should move in parallel with the rocker
arm {Generally, a large amount of wear occurs in
this direction. ).

Replacement of valve guide

When a defective valve guide is found, replace it in

accordance with the following instructions.

I. Remove the defective guide by means of a press and
drift pin (under a 2-ton pressure). This work may be
carried out at normal room temperature, however, the
work can be carried out more effectively at higher
femperature.

2. Ream cylinder head side guide hole at normal room
emperature,
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12000 to 12,011, dia {04720 to 0 4724
INTAKE / “\ E.‘.ltH-ﬁ.LJET
Lt e g ""5.- :

= |

-1f 5

Standard wvabee quide
hala dimetar

UNIT: mm {in)

Fig. EM-41 Valve guide hole

Fig. EM-41-1 Removing and refitéing valve guide

AlQand A12

12.011 to 12.000 dia.
(0.4724 to 0.4720 dia.)

Cinsde Hiala For standard

inner valve E"‘_idc
diameter | go corvice 12.211 to 12.200 dia.
mm (in) | yalve guide (0.4804 to 0.4800 dia.)

3. Pressmew valve guide into the valve carefully so that
it will fit smoothly after heating the cylinder head to
1507 to 2007C (302Y 10 392F),

The wvalve guide of 0.2 mm (0.0079 in) oversize

diameter is available for service.

Al and Al2

I
nterference fit of valve 0027 1o 0044

(L0004 1o 0.0017)

guide to suide haole
mm (in) !

EM-14

4. Ream the bore with the valve guide pressad in, using
a valve puide reamer.

Special tool: §T1 1080000

5.000 to 8015 mm
(0.3150 10 0.3160 in)

Eeaming bore:

5. Correct the valve seat surface, with the new valve
guide az the axis.

Valve seat insert

Check the valve seat inserts for any evidence of pitting
a1l valve contact surface, and reseat or replace valve scat

insert il the valve seat insert is worn excessively.
The valve seat insert of 0.5 mm (L0197 in) oversize
is available for service.

Fig. EM-42 Vualve seat correction

INTAKE EXHAUST
=
o _
< i
= Fo] il
B 3 _ g
= T oo = 4% GRO Lo 33006 dis ™
(o AT = ~ 3
= S0 dia 131 gm & (1302 I.-'.ll1.:3I:I3| mﬂ;
b NI 2 = i » 2
E :|:-D 01]39;- o™ o - E
A ©2 B rzedadl 2T
g HI,F— 'f—'-., -t R R oo
= | IR —
W 33 Edia— | ‘[——L
o3 (1.2149 i

|
08 to 10C
37.0B0 to 37.096 dia (00315 to 0.0394)
14D 1o 1460

UMNIT: mm [in}

F:’&r. FM-43 Stardard valve seat insert
(A0 and AL2 Engine)

P —
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Cylinder head recess diameter

AlDand Al172

For standard insert
Intlake

37.016 to 37.000 dia. (1.4576 to 1.4564 dia.)

Cylinder head
recess diameter

For service insert

L= =

37.516 to 37.500 dia. (1.4766 to 1.4754 dia.)

mm (in) For standard insert
Exhaust

33.016 to 33.000 dia. (1.2996 to 1.2990 dia.)

For service insert

33.516 to 33,500 dia. (1.3196 to 1.3190 dia.)

Interference Intake

0.064 10 0.096 (0.0025 to 0.0035)

fit  mm (in) Ex haust

0.064 to 0.096 (0.0025 to 0.0038)

Replacing the valve seat insert

1. Old valve seat inserl may be removed by boring up
to such an extent that the valve insert is collapsed.

The machine depth stop should be set so that boring
cannot be made beyond the bottom face of the insert
recess in the cylinder head.

INTAKE EXHAUST

=——1Lr— || =Dz

- Bl A —=

Iﬂiull -ﬁn|£

£ 4 Lok
£ 3 laxtmust]

FEF A s

Mipmg Exhaust 78 G 11, 146) is
o, |
oy

g -
e __J?_Fa_
E -
;W,Eﬂ-.____ _'j

UNIT: mm {in)

(Fig. EM-44 Talve seat ingert)

AlQand Al2

Ay | 37.016 to 37,000 dia. (1.4576 1o 1.4570 dia.)

Ay | 33.016 to 33.000 dia. (1.2996 to 1.2990 dia.)

Dy | 347tw345dia. (1.3659 to 1.3581 dia)

Dy | 28,7 to 28.5 dia. (1.1299 to 1.1221 dia.)

£ 1.3(0.0512)

£2 1.8 (0.0709)

Unit: mm (in}

Fig. EM-44 Valve seat insert

2. Select a suitable valve seat insert and verify the
oulside diameter.

3. Machine the recess for the valve seat insert on the

cylinder head correctly along the comcentric circle to
the valve puide center so that the valve seat insert 13
fitted correctly.

4. Heat the cylinder head to a temperature of 1507 to
200°C (302" 1o 392YF).

5. Fit the valve seat insert ensuring that it beds on the
bottom face of the recess completely,

6. The valve seats newly fitted should be cut or ground
to the specified dimensions as shown in Figure EM-44,

EM-15
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CAMSHAFT AND CAMSHAFT
BEARING

Measuring camshaft bearing clearance

1. Measure inner diameter of the camshaft bearing and
outer diameter of the camshaft journal.

It camshaft bearing clearance is excessive, replace the
cylinder block assembly,

Limit: 0.165mm (0.0053 in}
Standard : 0.03 to 0.07/mm
(0.0012 to 0.0027 in)

Fig. EM-45 C‘amshaff bearing check

'i Ytandard
RSN

Add

Wear lisait
Al
| g |9037 10,060 037 e 0,060
| (DRI LS R QLD b (D000 S o 0DD24) |

BIXT e 0050
(D0 T Lo DANIZI

and | AT 1o 1060

[ (00015 wx 0.0024)
(h.0d0 b (k03
{0.0006 ta 0.M025)

I ERAREL to L0
(016 eo dHEZE)

[0 B

O clearance (0.0051)

agy | 0037 10 0.060
0.1 5 £ 0.0024)

0027 L 00050
(ELODLT Lo QU020

QU037 Lo 0,060
(0,00L5 1o 00024

gy | 0037 Lo 01060
OIS e Q)

15k 43 B33 1043 843
(L7257 1,261

T Je

o

-
— A

43.5251043.33) ,_,f
e

Ind

Hrd 42 836 1w 41 Bda
{1 6865 1o | 6GRGE)

e

el

42315 in42.233
I::'|.|"\|I1I".1 B 158007 )

T

{1.7050 10 1.7060) -
| 4ih

| Sth 41,258 10 41.268

| 16245 1A2aT

Valve timing

If the camshaft has no apparent damage although some

EM-16

valve troubles have been detected, compare valve timing
data with the walve
beginning and ending of stroke for all cylinders are

timing diagram 1o ensure that

complying with specified advance and retard figures.

DIRECTION
ROTATION

| .
EXHAUST L INTAKE

Fig. EM-46 Valve timing diagram

Unit: degree

R S
a | b (¢ | d e | f

AlD 240 112 48 | 10

Al2 | 248

14 54i13

Checking camshaft for bending

L. Check the camshaft, camshaft journal and cam

surface for bend wear or damage.
It defective condition exceeds the limit, replace the
delective part(s).

2. Apply a dial gauge to the center journal, turn the
camshaft, and read the dial gauge, Actual bend is o half of
the value indicated on the dial gaupe.

AlDand AL2 Standard Bend limil

Camshaft bend
mm (in)

0.015 (0.0006) | 0,05 (0.0020)
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Bending himit : 0.06mm (0.0020 in)
Standard : 0.015mm {0.0006 in)
ar less

Fig. EM-47 Euﬂwhuft bend check

AlOand Al2

Standard height ol cam 2645 to 36.55

mum {in) (1.435 to 1.439)

RS

Wear limit : igl
ear limit of cam hmg.]t 0.5 (0.0197)
min {in)

Allowable difference in diame-
ter maximum worn and mini- 0.03 to 0.07
mum worn paris of camshaft (0.0012 to 0.0028)

journal mm (in)

ey e m— i S

Maximum tolerance in

journal diameter

0.1 (0.00349)
mm {in)

Camshaft end play

0.02 to 0.08
(0.0008 1o 0.0031)

i {in)

CYLINDER BLOCK

1. Check the cylinder head visually for defects such as
cracks and Maws,

2. Measure the top of the cylinder block (cylinder head
mating face) for warping. It the warp exceeds the limit,

correct it.

Maximum

Standard
tolerance

Surface flatness | less than

S 0.1 (0.0039)
0.05 (0.0020)

mim {in)

&
1
\
I-FI.I
i
N
b

Disiurtn limit ; 0. 10mm {0.0039 in)
Standard : Q.05mm (0.0020 in) or less

Fig. EM-48 Cylinder block surface check

3. Measure the cvlinder bore for out-of-round and wear
with a bore gauge. Il wear or oul-of-round is excessive,

rebore the cylinder walls by means ol a boring machine.

Wear limit: 0.2mm
(0.0073 in} &

Fig. EM- 4% Measuring the cylinder bore

4, When wear or out-of-round 15 minor and within the
limit, remove the step from the topmost portion of the

cylinder by the use of a ridge reamer or other similar tool.
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How to measure cylinder bore Piston for service (A10 & A12)

A bore gauge is used. Measure the cylinder bore at tap,
middle and bottom positions toward A and B directions as

illustrated in Figure EM-50 and tecord the messured Piston size Outside diameter (H)
values. SR iﬂ‘fl’(iﬂ)
S5TD T2.967 to 73017 (2.8727 10 2.8747)

0T 50 {1963
Lo B0 (3540

il I

1 £ 73.217 to 73.267 (2.8826 to 2.8845)
A ."} OVETsIES
(U=t
g N 50

_ 73467 to 73.517 (2.8924 to 1.8994)
oversize

5 0|1 2em)
14 '.D.E-u?.l .r'r":"u' 13,541 TS

1-
kad

. 73.717 to 73767 (2.9022 to 2.9042)

1 OVErsize
Al2 i 100 i
: 73.967 to 74.017 (2.9121 to 2.9140)

oversiZe

UNIT: mm (in) 12 74.217 to 74.267 (2.9219 to 2.9239)
OVETSIZE
Fig. EM-50 Cylinder bore measuring positions

150 74.467 to 74.517 (2.9318 10 2.9337)
oversize
Standard Wear limit

Cylinder bore 73.050 to 73.000 3. By measuring piston to be installed at piston skirt
mm (in) (2.8760 to 0.2 (0.0078) (side thrust face) and adding the mean of clearance

2,8740) specification, the finish hone cylinder measurement can

L - be determined.

hrlurmr u}Ir]mdl:r s ous tha
hare elliptic
taper - (i) j’/ 0.015 {(0.0006)
Difference cyl-
inder bore - 0.05 (0.0020) 0.2 (0.0079)
mm (in) 1|

Boring cylinder

1.  When any of the cylinder needs boring, all other
cvlinders must also be bored at the same time.

2. Select an oversize piston according to amount of
weir of the cylinder. Fig. EM-51 Measuring the piston diameter

EM-18
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—16 (0.630)

UNIT: mm {in)

Fig. EM-52 Measuring points

Outer diameter of piston skirt {measured value): A,

Piston-cylinder clearance;
B=0.023 to 0.043 mm (0.0009 to 0.0017 in}

Boring allowance C = .02 mm (0.0008 in)
Cylinder bore to be machined:
A+B-C=A+001to0.02 mm
(D.0004 (o 0.0008 in)

4. Machine the cylinder bore to the determined inner
diamelter.

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

5. Do not intend to bore in one time but cut 0.05 mm
(0.0020 in) or so at a time.

6. When measuring cylinder bore immediately after
boring, note that the cylinder block is expanded duc to
cutting heat.

7. Fimish the treated cylinder bore to the final size by
means of honing,

4.  Measure the finished cylinder bore for a elliptic or
tapered part.

9. Measure clearance between the piston and cylinder.
This clearanee can be checked easily by using a feeler
gauge and a spring scale.

EM-19

Feeler gauge
0.03mm (0.0012 in)
Withdrawable force
0.5 to 1.5kg

(1.1 to 3.2 Ib)

Fig. EM-53 Piston to cylinder clearance check

AlDand A12

Standard clearance 0.023 to 0.043

mm {in) (0.0009 to 0.0017)
Feeler gauge mm (in) | 0.03 (0.0012)
Extracting force | 05tol.5

kg (1b) (1.1 to 3.3)

MNote: If the cylinder bore is worn beyond the wear limit,

use the cylinder liner.
Undersize cylinder liners are available for service.

Interference fit of cylinder liner
Cyhinder block 0.8 to 0.9 mm (0.0315 to 0.0354 in).

Cylinder liner for service (A10 and A12)

Outside diameter [nner diameter
mm (in) mm {in)
400 710510 77.00 - | 79515726
undersize | 3:0330to (2.854 to 2.858)
3.0310)
45{] T1.55 to 77.50 12 5t0 726
undersize (3053010 (2.854 to 2.858)
3.0510)
500 TE.O5 to 7E.00 72,5 10 T2.6
andersize | 3073010 (2.854 to 2.858)
3.0710)
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PISTON, PISTON PIN AND
PISTON RING

1. Check for ssizure, scratch and wear. Replace as
requirad,

Fig. EM-54 Pision and con m:cﬂ'ng reved u.s.erermi'ﬂ_-].r

2. Meuasure side clearance of each piston ring and ring
groove with  the pislon rng mstalled on the piston.
Clearance of a new piston and piston ring should be as
follows:

Clearance limit ;

Q.Z2mm (0.0079 in)

Fi_g. EM-55 Side clearance smeasuremoer!

EM-20

Ride clearance

Standard Wear Limit
men (1) i (in)
Top ring 0.04 to 0.07 i o
(0.0015 1o 0,0027) | 02 (0079)
2nd ring | _ S to D7 | 0.1 {0.0039)
(00015 Lo 0.0027) |
il ring 0.04to008 | i 06593
| (00015 100.0031) [ R
|
Ring gap
Standard | Wear limit
mim (in) | i (inn )
. 0.2 to 00,35 .
Top rin 1.0{0.0394
iy (00079 1o 0.0138) | 0 0P
nd ring 0230083 1.0 (0.0394)
(0.0079 to 0.0138)
Oil ting s | 1.0 (0.0394)
(.18 10 (LG54 |
|

3. Place the ring ai the botlom of the ring traveled pari
of cylinder bore in which il will be used.

Square ring in bore by pushing it into position with the
head piston. Measure gap between ends of ring with feeler
gauge.

Gap should be as listed above.

- _nd-.v i
o NN ek,

Fig. EM-56 Rfﬂg F42 measrertent
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Mote: a. When the piston ring only 5 to be replaced
without the cylinder bore being corrected, msasura
dap at the hnﬁuh of the cylinder where the wear is
minor.

b. Ovarsize piston rings are available for service
(25, 50, 75, 100, 125, 150 oversize),

4.
digrmeter of the pin. If wear exceeds the limit, replace

Measure the piston pin hole in relation to the outer

such piston pin together with the piston on which it is
installed.

AlDand Al2

Piston pin diameter | 7.447 Lo 17452

mm (in) (06869 Lo 0.6RTT)
Piston pin lengih Hh5.23 to 6548
rmm {in) (2.5681 ta 5.779)

17460 to 17.453
(0.6874 1o 0.6871)

Piston pin hole dia-

meter  mm {in)

5. Fitting of piston pin

Determine the fitting of the piston pin into the piston
pin hole to such an extent thal it can be finger pressed at
rovm lemperature, This piston pin must be tight press

fitted into the connecting rod.

!! A Li'l’“'r‘! =

,b

‘q-"”r E __j .l

Fig. EM-57 Piston pin fitting (A 12 engine)

EM-21

Fig, EM-58 Measuring piston pin diameter

; AlQand Al2

0,006 1o 0.008
(00002 to 0.0003)

Piston pin to piston

clearance mim {in}

Interference fit of pston

pin to connecting rod 0.020 (0.0008)
it (in) |
CONNECTING ROD
L. 17 g connecting rod has any Naw within hoth sides of

the thrust face and the large end, correct or replace it.

Fig. EM-59 Connecting rod aligner

2.
aligner,

Check for bend or torsion using a connecting rod
If bend or torsion exceeds the limit, correct or
replace the connecting rod.



ENGINE

Standard

AlDand Al2 Maximum 27.00 to 27.08 [1.063 to 1.085)
it ol i o [
Connecting rodbend | | . 0.05 1910 to 15.40 | -r " 910 10 19,40
or torsion {per 100 mm (0.0020) 0.1 (0762t 0784} | | (0.752 to 0.764)
or 3.94 in length) Totsion 007 (0.0039)
ma, {in) (0,0028) //”?
."-r..-.
P
LI
T /
eI ; I
e iy ,«’f 29.53 10 20.47

[1.183 to 1.160)
44,261 to 44.974 dia.

(90,7701 to 1.7706)
ALL CRANK PINS

3.  When replacing the connecting rod, select the rod so
that weight difference between new and old rods is within
5 gr (0.18 oz) in unit weight.

< 49,951 o 49.964 dia,
{1 9666 1o 1.9671)

ALL MAIN BEARING
JOURNALS

UNIT: mm (in)
4. Install connecting rods with bearings on to the

cunespﬂnding crank pins and measure the thrast clear-
ance. [f the measured value exceeds the limit, replace such

connecting rod, Fig. EM-61 A10 Engine
AlDand A12 Standard Maximum
Big end play 0.2t00.3 0.4 27.00 to 27.05 [1_0-153 10 1.065]
mm {in 0.0072 to 0.0118 0.0157 19.10 w 1940 == -19.10t0 19.40
(in) ( e ( : (0,752 10 0.764) a%r —; [0.752 ta 0.764)
|
i~ Big end play e \\ SR Py J i
| | |
L R w1
|“'|_" "'I il
- B iy o ey KUIER SRR oo
1 #.-#. |.|~'-II:~'\T :--¢-i‘-‘jf 1
| // ! \l : f 34.97 to 35.03
i aamene £ J I"*, E _ry (1.377 ta 1,379

40 081 to 48 08684 dia. - 44 961 to 44.974 dia,
{1.93666 10 1,9671) {17701 1o 1.7706}

ALL MAIN BEARING ALL CRANK PINS
JOURMNALS

UMNIT: mm (in}

] Fig. EM-62 A12 Engine

Fig. EM-60 Big end end play check

AlQand Al12 standard Maximum
Taper & oul-of-round &b e
of crank journal and 2 T o i:r[ll 5
CRANK SHAFT crank pin  mm (in) (0.0004) | (0.0012)

I Check the crankshaft journal and crank pin for scars, 2.
biased wear and cracks. Repair or replace as required.

Check the crankshaft for bend. If the bend exceeds
the limit, replace the crankshaft.

EM-22
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| Bending limit: 0.0 5mm (0. l}DEE |n}| |

i Standard : 0.016mm (0.0006 in) or tess &1

Fig. EM-63 Crankshaft bend check

AlOand A12 Standard Maximum
Crankshaft bend | 0.015 _ 0.05
mm (in) (0.0006) (0.0020)

MNote: When measuring bend, use a dial gauge.
Bend value is a half of the reading obtained when
the crankshaft is turned once with the dial gauge
applied to its center journal.

3.  After regrinding the crankshaft. fimish it to the
necessary size indicated in the lists on pages EM-25 by
using an adequate undersize bearing according to the
extent of required repair.

4. Install the crankshaft in the cylinder block and
measure the thrust clearance.

Clearance limit - 0. 30mm (0.0118 in)
Standard : 0.05 to Q.15mm

ﬂ"‘_ '
»
W
»

Fig. EM-64 Crankshaft end play check

AlOand Al12 Standard leLl

| rL ML Mt ok LA nl

Crankshaft free | 505 10 0.15
end play (0.0020 o 0.0059)

mirn (in )

0.30 (0.0118)

5. Check the main drive shaft pilot bearing at the rear
end of the crankshaft for wear and damage,

Replace it, if any defects are detected.

BUSHING AND BEARING

Measuring main bearing
clearance

1. Check all bearings and bushings for seizure, melt, scar
and burr,

Replace bushings, if any defects are detected.

2, Wipe off oil and dust (especially the rear of the
bushing).

3.  Set the main bearing on the cap block.

PLASTIGAGE B

Fig, EM-65 Plastipage

4. Cut a plastigage to the width of the bearing and place
it in parallel with the crank pin, getting clear of the oil
hole.

Install the cap on the assembly and tighten them
together with the specified torque.

Tightening torque
5.0 to 6,0 kg-m (36.2 1043 4 fi-lb)

Mote: Be sure not to turn the crankshaft when the
plastigage is inserted.
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-
at its widest part with the scale printed in the plastigage
envelope.

Remove the cap, and measure width of the plastigage

Fig. EM-66 Bearing clearance check

Measuring connecting rod
bearing clearance

TTIATITIET.

Measure connecting rod bearing clearance in the same

Tightening torque:

AlQ ... 30t0 3.6 kp-m (21.7 1o 26.0 [t-1h)
A12 . 3210 3.8 kpm (231 10 27.5 Fidb)

Bearing oil clearance (A10 and A12):

Standard Wear limit
Main bearing :

0.020 to 0.062 0.1
clearance 0.0008 160 , _
e i) (0. to 0.0024) | (0.0039)
Connecting rod
bearing 0.020 to 0,050 (1.1
clearance (0.0008 to 0.0020) | (0.0039)
mm (in)

-
i

If clearance exceeds the specilied value, replace
bearing with an undersize bearing and grind out the

crankshaft journal adequately.

EM-24

Fig. EM-67 Bearing clearance check

Fitting crankshaft bearings

1. Set the bushings on the main bearing cap and the
cylinder block bearing recess and tighten the cap bolts to
the specified torque.

Tightening torque:
5.0 t0 5.3 kpm (36.2 to 38,3 fi-lh)

2,
clearance between the cap and cylinder block side.

Loosen the cap bolt on one side and measure

o
.H..\. - ‘\-.\. b
3 A"
)

e .
R L Y

by ..
b
.H'.

L

Y
,

. -
= -
S - Beari h
e ing crus
- r
_f”}_,-"' ;,-’;a_,
"f...-"'-.j ’ .-'"'l..-..-'.f.-"
- o e AR
o S ”;*”;f’i*'f}’
-~ r F o r .___." v r ; o
= ._.-"'- .-""-. r -~ .-'-. ._,-"'-._.-' ._.-'"'--.-_.-f_.,.-"'-;_-# ¢ .-"..::

Fig. EM-68 BRearing crush check
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3. Ascertain that the clearance is within double as great

as the figure histed below.
If it is not, replace the bearing.

4. Handle the connecling rod bearing i the same

IMANMneT.

Connecting rod cap tightening torque:

AlLD ... 3.0 w0 3.6 kg-m (21.7 to 26.0 fi-Ib)
Al L 32103 B kgm (23,1 1o 27.5 [i-b)

Bearing crush

Al AlZ
Akl joain 0 to .03 0 to 0.03
Hping (0.t0 0.0012) (0 to 0.0012)
mm {in)
All connecl-
ing rod 0015 to 0,040 0.015 to 0.040
bearing {0.0006 to 0.0016) |[(0.0006 to 0.0016)
o (in)

Main bearing undersize (A10 and Al 2)

Bearing size Bearing top Crank journal
1/1000  [thickness mm (in) | diameter mum (in)
STD 1835 to 1822 49 951 10 49,964

(0.0722 to 0.0717) | (1.9666 to 19671}
25 1.960 to 1,947 49 701 to 49714
undersize [(0.0772 1o 00T767) | (19567 1o 1.9572)
50 2085 to 2.072 49451 to 49,464
undersize ({00821 o (L0811 6) [ (1.9469 to 1.9474)
75 221010 2.197 49 201 1049214
undersize  [(0.0870 to 0.0865) | (1.9370 to 1.93706)
100} 2335t 2.322 48,951 to 48964
undersize |(0L0919 to 0.0914) (19272 1o 1.9277)

Connecting rod bearing undersize (A10 and A12)

Bearing size

Bearing top
thickness mm (in})

Crank pin

diameter mm {in}

T

5TD

1.500 to 1.508

(0.0591 to 0.0594) |

44 961 to 44,974
(1.8489 1o 1.7706)

H
undersize

1.540 to 1.548

(0.0606 to 0.060Y)

44 K81 1o 44,5594
(1.7670 to 1.7675)

12

undersire

1.560 to 1.568
(0.0614 to 0.0617)

44.841 to 44.854

[(1.7654 to 1.7659)

25
undersize

1.625 1o 1.633
(00640 to 0.0643)

44. 711 to44.724
(1.7603 to 1.7608)

50
undersize

1.750 to 1.758
(0.0689 1o 0.0692)

44.461 to 44.474
(1.7504 1o 1,7509)

75
undersize

1.875 to 1.883
(0.0738 1o 0.0741)

44.211 to 44.224
(1.7406 to 1.7411)

100
undersize

2,000 to 2,008
(0.0787 t0 0.0791)

43.961 10 43.974
(1.7307 to 1.7313)

Fitting camshaft bushings

1. When clearance exceeds the specified value, remove
all camshaft bushings by using the special tool and replace

with service parts.

Mote: a. Coincide the bearing oil hole with the oil hole

of the cylinder block side,

b. After replacing all bushings, correct the bearings

by line boring.

¢. Install the taper plug into the cylinder block,

applying the sealing agant.

Fig. EM-69 Replacing camshaft bushings
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Bearing thickness Camshafl journal
mam i) diarmeler  oom (i
e 43.783 to 43.796
% (17237 1o 1.7242)
43.783 1o 43,294
N, 2 (1.704] to 1.7046)
1.585 to 15658 A7 TR 10 42,796
STD NO3 | (0624 1o 0.0616) | (1.6844 1o 1.6849)
2283 1o 42206
Nl (1.6647 10 1.6652)
41.208 ta 41.221
Nu.3 (L6224 1o 1.6229)
o | 43,533 to 43,546
ks (L7139 1o 1.7144)
N2 43,023 1o 43.036
(16983 1o 1.69473)
0,25 No3 | 1710 to 1.690 42.523 to 42.536
undersize 3,3 (00673 to L0665) (1.6741 to 1.6746)
i 42,023 10 42.0%6
By (1.6544 to 1.6550)
s H1L938 10 40,971
i (16125 to 1L.6130)
i | 43,283 to 43.296
e (L7041 to 1.7046)
42,773 to 42.786
No.2 (1.6840 to 1.6845)
(.50} : 1635 to 1815 41,773 to 47,286
undersize | 793 | (0.0722 t0 0.0715) | (1.6643 to 1.6648)
N 41.773 to 41,786
e (164406 to 1.6451)
” 40,708 1o 40,721
0.3 | (16027 ta 1.6023)
Ko 43033 Lo 43.046
o (L6942 o 1.6947T)
Nip 42523 lo 42.53A
(16741 1o 1.6746)
035 o [L96D to 1.940 42.023 1o 42.036
undersize | - 00T b DR (1.0534 tox 1,05500)
i
C41,52% 10 41,536
No.4 . 4
! (L6348 Lo L.6353)
e 40,458 to 40,471
Vi {1.5928 to 1.50933

MISCELLANEOUS COMPONENTS

Crankshaftl sprocket and camshaft
sprocket

1. Check tooth surlaces for flaws and wears.
Replace defective sprocket.

2. TInstall the camshaft sprocket in position and check
for mn-out. If it exceeds 0.1 mm (0.0039 in), replace the
camshaft sprocket.

Check the camshafl thrust deviation, I it is devialed,
replace the camshaft locating plate

Clearance limit: 0, ]mrn {D 0039 in}
Standard : 0.02 to 0.08mm =
{0.0008 to 0.0031 In}

f’LE.

i
o

Fig. EM. 201 Check locating plate thrust elearance
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Standard Wear limit
AlDand A12 2 :
mm (in) mm {in}
Camshaft sprocket ierg :hﬂn
_run out b (0.0039)
Thrust deviation 0.015 (0.0006) 0.03
(0.0020)
Locating plate 0.02 to 0.08 0.1
thrust clearance | (0.0008 to 0.0031) | (0.0039)

3.  Check the chain for damage, excessive wear and
stretch at its roller links, Replace chain, if defective.

Flywheel

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

2. Measure deviation of the cluich disc contact surface
with a dial gauge.
If it exceeds 0.2 mm (0.0079 in), replace it.

3, Check tooth surfaces of the ring gear for flaw and
WEdL.
Replace if necessary.

Nota: Raplace the ring gear at about 180 to 200°C (356
to 392°F).

ENGINE ASSEMBLY

CONTENTS
PRECAUTION -, v oo s v s i i Em-27 PISTON AND COMNECTING ROD ., ....... ErA-ZF
CYLINDER HEAD ... o oo EM-27 ASSEMBLING OF ENGINE .. ..o 0 00000 Emnd-28
PRECAUTION
1. Use thoroughly cleaned parts. Particularly, make sure D?

that oil holes are ¢lear of foreign matter.

2. When installing sliding parts such as bearings, be sure

to apply engine oil 1o them.

3. Use new packings and oil seals.

4. Keep tools and work benches clean.

5. Keep the necessary parts and tools near at hand.

6. Be sure to follow specified tightening torque and
orders,

CYLINDER HEAD

Assembly of valve and valve spring

Set the valve spring seat in position, and fit the valve
guide with the oil lip seal,

Assemble the parts in order; valve spring, spring
retainer, valve collet and valve rocker suide.

EM-27

Fig. EM-71 Valve installation

Note: Make sure that the valve face is clear from foreign
matters,

PISTON AND CONNECTING ROD

1.
assorted according to cvlinder number for every cylinder.

Assemble piston, piston pin and connecting rod
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5713040000

Fig. EM-72 Piston pin installation

Fig. EM-73 Piston and connecting rod assembly

Mote: a. Piston pin is press fitted to the connecting rod
tightly, and fitting force is from 1 to 3 tons. When
fitting piston pin, special tool must be used.

When pressing the piston pin into the connecting
rod, apply engine oil to the pin and the small end
of the connecting rod.

b. Arrange the connecting rod so that the oil jet of
the connecting rod large end is directed forward
the right side of the cylinder block.

2. Installing piston rings
Install the top and second rings in right positions so
that the marks are faced upward.

3.  Fix bearings on the connecting rod and the con-
necting rod cap,

MNote: Clean the back side of the bearing carefully.

ASSEMBLING ENGINE

. Set the cylinder block on the working stand with the
engine bottom faced upside.

2. Installing the valve lifters, install the camshaft and
relain by the camshaft locate plate. Locate plate tight-
ening torgue is 0.4 1o 0.5 kg-m (2.9 1o 3.6 [t-1b).

Note: Set the locate plate so as the "LOWER" mark

comes to the engine bottom side,
Set the main bearings on their positions on the cylinder

block.

Fig. EM-75 Main bearing caps

Mote: a. Only the center hearing (No.3 bearing for A12
Engine and No.2 bearing for A10 Engine) is a
flanged type for thrust force.

b. Two inner bearings (No.2 and No.4 for A12
Engine) are of the same type.

c. The front bearing (No.1} is the same type as the
rear bearing {No.5 for A12 Engine and No.3 for
A10 Engine).

EM-28
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d. All bearings except for No.1 bearing, are inter-
changeable between upper and lower bearings.
{Bearings for A10 Engines and A12 Engines are not
interchangeable. )

3. Apply engine oil to the main bearing surfaces on
both sides of the eylinder block and cap.
Install the crankshafi.

4,
with specified torque.

Install the main bearing cap and tighten the bolts

Tightening torque:
5.0 to 6.0 kg:m (36.2 to 43 .4 fi-1b)

MNote: a. Arrange the parts so that the arrow mark on the
bearing cap is faced toward the front of the engine.

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

c. Tighten the bearing cap bolts gradually in
saparating two to three stages and outwardly from
the center bearing.

d. After securing the bearing cap bolts, ascertain
that the crankshaft can be easily rotated.

2. Make sure that the crankshalt end play is correct.

Crankshaft end play:
(.05 to 0,15 mm (0.0020 to 0.0052 in)

Standard : 0.05 to O.15mm
(0.0020 to 0.005

Fig. EM-76 Crankshaft end play check

EM-29

Fig. EM-Té6-1 Apply adhesive
&.  Install the rear oil seal,

7. Install the flywheel securely using the lock washers,

and tighten the bolts with specified torque.

Tightening torque:

ALD Engine ... 4.5 10 5.5 Kg-m
(32.5 10 39.8 fi-lb)
Al12 Engine ....... 6.510 7.5 kg-m

{47.0 1o 54.2 ft-h)

Fig. EM-77 Flywheel installation

8. Rotate the engine a quarter turn and install the

piston=rod assembly.
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Fig. EM-78 Piston and commecting rod
assembly installation

Mote: a. Insert the pistons in the corresponding eyl
inders.
b. Apply engine oil to parts as required.

c. Arrange pistons so that the “F” mark on the
piston is faced to the front of the engine.

d. Install piston rings at 180° to each other,
avoiding to fit them in the thrust and piston pin
axial directions.

Fig. EM-79 Connecting rod cap installation

Mote: Arrange connecting rods and connecting rod caps
s0 that the cylinder numbers are faced toward the
same direction.

. [Install the connecting rod cap.

: : A1Q Engine ....... 3.0 to 3.6 kg-m
Tightening torque: (21.7 ta 26.0 ftdh)

Al2 Engine ....... 3.2 to 3.8 kg-m

(23.1 to 27.5 ftdb)
10. Make sure that end play of the connecting rod large

end 15 correel.

~Big end play

Fig. EM-80) Big end pfﬂ}' check

Bigend end play:  0.15 t0 0.2 mm
(0.0059 to 0.007% in)

11. Install the camshaft and crankshalt sprockets
temporarily for adjustment of the tooth height by using
adjusting washers.

Height difference

less than 0.5 (0.019
mim (in) jahon L0213

0,15 {0,006
thickness  mm (in) ( )

Fig. EM-81 Adjusting sprocket tooth height
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' Tightening torque 0.9 to 1.4kg-m
: 'y (6.5 to 10.1 ft-ib)

| \\Camshaft — O {5

":ifi:l"-. dowal hole r,-"L.b

'-.E__"x sy 2k

5 TN
'-\-.'_',_::I.IF\."H . :I' i f "'Il -.'| 1‘;|:'-1|-
"-'d-r:;-.:._l n:.],_ LS .fl -'III:-'-?.- =-Magch mals
R\
g By groone
-\-‘JE:-\._J}E _L_'_I.-"

——

Fig. EM-81-1 Setting chain Fig. EM-82 Timing chain cover installation

13.  Install the timing chain tensioner and tighten the
tensioner bolts to a torque of 0.6 to 0.8 kg-m (4.3 10 5.8

12. Install the timing chain and camshaft sprocket.
Camshaft sprocket tightening torque:
4.0 to 4.8 kgm (289 1o 34.7 fi-lb) fi-lb).

Check the tensioner spindle projection

Wear limil

Spindle projection
mm (in) 15(0.521)

Fig, EM-83 Check the tension spindle projection

14.  Install the crankshaft oil thrower.,

13, Install the new oil seal to the front cover. (the front
cover oil seal should be replaced when the front cover is

Fip. EM-81-3 Cam sprocket gear installation

Note: a. Make sure that the camshaft sprocket dowel hole disassembled.)

and crankshaft sprocket key are in line and both

i lionl e e I S Doinabad Bkl 16.  Install the front cover, applying the sealing agent to

hoth surfaces of the gasket.
b. Set the timing chain making it mating marks

meet with those of crankshaft sprocket and cam- Tightening torque:
shaftt sprociket at the right hand side. 0.5 to 0.7 kg-m (3.6 o 5.1 [t4b)
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17. Install the oil strainer and the oil pan using the (il pan tightening torgue:
gasket. 0.4 to 0.6 kg-m (2.9 to 4.3 t1-1b)

Apply sealing agent on both surfaces of the gasket 18, Invert the engine and install the cylinder head
especially on the front and rear portions of the oil pan. assembly and gasket.

Cylinder head gasket

i e
Culiinded | e P
i [ 2 "\7\.""- o
block [ 7
wide Y iy i i
iSreel {5 et 1
e Lo T, A T e, SR
e ) s L e il —
Sealing agent; not required
R R -
ftt o LT . [a]
g, e e Ty 1 e . ]
L _-.-ITIJ-'ET r,a;;a- .L\::.';;,\-y-I ?wcl_..-" :-1 % i
head I |1 ' ! i
iy ) i ]
side Gttt 5% L
’ T e e e S g i ;
{ Jasinl e .
sheet) : L
Sealireg agerit, nol el red
- ! : o R W
| Distall without applying sealing agend
Bamarks | Be carcful mot o damage the push rod side
RETY
3 because this side has previcusly been prosaded
{ o wilh svaling ugsnt.
| i

“T" mark on its head.

Tightening torgue:
4510 5.5 kgm (32,5 to 39 8 frdb)

D

Bolt number Diameter ldentification mark
7.9t0 8.1 T :
i h (03111 o 03189 | 'Y Tmark
|
| 2ET 1o 9.03 i
Except for # 1 | (0.3492 to 0.3555) .4 not marked
Fig. EM-84 Cylinder head installation Fig. EM-85 Head bolt segment

i Liz T

MNote: Apply sealing agent owverall the cylinder block
surface. Place the gasket on it, and apply sealing
agent to the gasket top.

19, Tighten the cylinder head bolts to the specified
torque.
The eylinder head uses two types of installation bolt;

one is for the center right side, and the other is for all

other positions. The bolt for the center right side has a Fig. EM-85-1 Torque tightening sequence
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20. Install the push rods.

21. Install the rocker shafl assembly and tighten the
rocker shaft bracket bolts to the specified torque.

Tightening torgue:
2.0 to 2.5 kg-m (14.5 to 18.1 ft-lb)

Mote: Tightening operation should be made gradually in
séparating two or three stages and outwardly from
the center bracket.

Fig. EM-88 Valve clearance adjustment

AlD and A12

Intake (at cold)

0.35 (0.0138)

mm {in)
0 to 2.5kg-m Exhaust {at cold) i
0.35 (00138
{‘I-fl 5 1o 18 1 ft-lb) mim (i) { )

Fig. EM-86 Rocker shaft installation .
¢ : 24.  Install the rocker cover and carburetor assembly.

23, Install the water pump and thermostat.
22, Install the intake and exhaust manifolds. Tightening torque: 0.9 to 1.4 kg-m (6.5 to 10,1 ft-lb)

Tigh’[cning torque: 26.  Install the crankshaft pU”E}.-'
0.9 to 1.4 kg-m (6.5 to 10.1 ft-Ib) Tighten the crank pulley bolt to the specified torque.

Tightening torque:
15 to 16 kg-m (108.5 to 115.7 frdb)

{EE to ‘iD.1 ﬂ: Ib)

Fig. EM-87 Installation of intake and exhaust manifolds Tightening torque 15 to 16kg-m

(108.5 to 115.7 ft-Ib)

23, Adjust valve clearance with the specified di-
Mensions. Fig. EM-89 Crankshaft pulley installation
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27.  Install the oil pump with oil filter, Note: a. Set the No.1 piston to its top dead center of the
compression stroke.

28.  Install the alternator, fan and fan belt.
b. Before installation, return the distributor rotor

29 Install the fuel pump. approximately 60 degrees from its regular position.
insert the assembly, meshing the distributor drive
30.  Install the distributor assembly. gear and driven gear,

After installation, the distributor rotor should
come into contact with the mark on the rotor

cap fitting as shown in the Figure.

31, Install the spark plugs and connectl the distribulor

Lo plug hagh tension lead wire.
32, Install the fuel hoses and tubes,

33. Install the clutch cover assembly.

34,  Install the engine slingers and crankcase ventilation
hose.

F.t'_:.'_f. EM-92 Engine EF.H—EF'-"EbI}"

35. Dismount the engine from the working stand.
Fig. EM-21 Distributor installation Install the engine mountings.

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATION

Model Al0 ‘ Al2
Cylinder arrangement 4 in line
Dnsplacement o LT BT ) S RO N R S O T L QRY (60.3) 1171 (71.5)
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Bore and stroke mm (in)

Yalve arrangement

Maxamum gross lorgue
Firing order

Engine idle Ipm
Compression ralio

Engine idle manilold

Maximum brake horse power HP/rpm oo

kg (1) rpm i i

mmHg (inHg) at idle rpm .oreervis

i 73% 59 73 % 70
(2.874 x 2.323) (2.874 x 2.756)

Over head valve
- 566,000 686,000
8.5 (61.5)/4,000 9.7 (70.13/3,600
1-3-4-2

ALl ... BUO AlZ o0

marirrrdddnddbinbdd bd S4T FAARJEEELE 315 {Z;I-[]

480 (18.9) or higher

Oil pressure (Hot at 2,000 rpm) ... kgfem? (Ib/sg in)............. 3.3 to 40 30t3s

(49.8 to 56.9) (4.8 to 49.8)

TIGHTENING TORGQUE

 TIGHTENING TORQUE [unit: kg-m (ft-1b)]

Muadel

AlD Al

Cylinder head bolts

4.5 10 5,5(32.5 to 39.8)

Connecting rod nuts

30w36 (21710 260) | 3.2 t0 3.5 (23,1 to 27.5)

Flywhee| bolty

Muin bearing cap holts

Camshaft pear bolts

0il pan bolts

4510 5.5(32.5 10398 |65 m T.5(47.0 ta 54.2)

| Oil pump bolts

01l strainer bolts

R T

Crank pulley bolis

5.0 to 6.0(36.2 10 43.4)

4.0 1o 4.8 (259 10 34.7)

0.4 1o 0.6 (2.9 W 4.5)

1110 1.7 (B.0 o 12.3)

0.9 10 1.4 (6.5 to 10.1)

15 to 16 (108 to 116)

SPECIFICATION
Maodel Al Al2
| .
a} Valve mechanism
Valve clearance (Hot) mm {in)
INEAKE ot e 0.35 (0.0138)
ExHAUST i s cervnraseeen peprnerens (.35 (0.0138)
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Valve clearance (Cold)  mm (in)

~ Exhaust

AT FAT P LR

Valve head diameter mum {in)

D o i e i v e o b

Exhaust

Valve stem diameter mm (in)

IREAKE  ceiiesiisnansisnsarinsnsnnibnsnssnsnssnsrsnninries

Exhaust

Valve length mm {in)

Intake

Ex haust

Valve lift

Valve spring free length — mm (in) oo

Valve spring loaded length mm/kg (inflb) ..o

Valve spring assembled
height

Valve spring effective turns

mm/kg (in/lb)

Valve spring wire diameter
Valve spring codl diameter
Valve guide length

Valve guide height from

head surface 15310 08 11§ O R O ST S
Valve guide inner diameter  mm ({in})
ke il i i Bima vh e s e
Exhaust .......... A L P ML
Valve guide outer diameter  mm (in)
I.“iakﬂ [ EIRCI N IRNEL ULl R TN RN LR LAY L L
Exhaust

Valve guide to stem clearance mm (in)
Intake

Exhaust

Valve seat width mm {in})

IREAKE voriiiesisiensonsssmnimsis soesssass s maniiins
EXRAUSL  ciiiiinioimssiinvmsrssnssicans s rmasnne

EM-36

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

MM () e e rssran
1111011 (1) RO TSRRESFONRIR

FFiSPSAFEFEFISEEAREIEEEEEIEEENA R ERT TR EARE

-------------------------------------------

0.25 (0.0098)
0.25 (0.0008)

35(1.378)
20 (1.142)

7.970 to 7.985 (03138 10 0.3144)
7945 to 7960 (0.3128 to (.3134)

102.35 to 102,65 (4.030 to 404 1)
102.35 1o 102 65 (4.030 to 4.04 1)

. 7.5(0.2953) 8.5 (0.3346)
A0 Al12
45.7(1.799) 46.5 (1.831)
ALD A12

TL0061.2(1.220/135) 30,2/58.5(1.199/129)

AlD All
38.5/300(1.52/66.1) 3K.7/23.9(1.52(52.7)
Al Al2
4.5 5,0
A0 Al2
4.267 (0.1680) 4.100(0.1614)
A0 Al2
26.3 (1.035) 26.4 (1.039)
53 (2.087)
18 (0. 709)

8,015 o 5,000 (0.3156 t0 0.3150)
8.015 to §.000 (03156 to (1.3150)

12,044 10 12,033 {0.4737 to 0.4733) dia.

12,044 to 12.033 (0.4737 to 0.4733) dia.

0015 to 0.045 (00006 to DLOOLE)
(L040 to 0.070(0.0016 Lo D.O02E)

1.3 (0.0512)
1.8 (0.0709)
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Valve seat angle P T RS e MU SRR T 45"
R = o ol i e S 45
Valve seat interference fit  mm (in)
INEAKE oo cemr e rie s renscmnnmse e b s 0.064 to 0.096 (0.0025 to 0.0038)
ExRausl  ovvoimnmissinssssinnsins nnsons 0.064 to 0.096 (0.0025 to 0.0038)
Walve guide interference fit  mm {in})
1 71 S (0.022 1o 0.044 {0.0009 to 0.0017)
Eathalah  ooiovimiommsins covuvssesiieminnssens sans 0.022 to 0.044 (0.0009 to 0.0017)
b} Camszhaft and timing chain
Camshaft end play TNETIRY  voinision i bansda vne e rvnrba sibsinis 0.02 1o 0,08 (0.0008 1o 0.0031)

. . b : AlD Al2
Camslaty cobe By s 535 (0.211) 5,65 (0.222)
Camshaft journal diameter ISt coovnicnmsiimisi e 43.783 to 43.7%6 (1.7237 10 1.7241)

mint (in} x A43.273 1o 43,2506 43 283 10 43.290
- ..c.-ﬂd. ............................................. {-I G949 to !-?Difﬂ [:1?”4' I ].TMEI:]
FEQ  errmcrrinmremninn s s s smsamt e s 42,783 t0 42.796 (1.6844 to 1.6849)
T 42.273 to 42.286 42,283 to 42.296
(16643 to 1,6648) (16647 (o 1.6652)
SN i ittt e et i e
41,208 to41.221 (1.6224 1o 1.6229)
Camshaft bend O L) i svnsermervnssummsisins fins pesioses 0,015 {0.0006)

Camshaft journal bearing

clearance KREER Y - i bubinnaii i i o

Carnshall bearing inner diameter mm {in)
ISt oo eesreememsssereemsnreenee 43,843 to 43,833 (1.7261 to 1.7257)
2 roairi vt oni et b i i i 43.333 to 43.323 (1.7060 to 1.7050})
IO oo 2. B46 10 42 836 (16868 to 1.6865)
BN o it G e i e 42.333 to 42323 (1.6667 to 1.6663)
S - e e m i e e e chmi g 41.268 to 41,258 (1.6247 to 1.6243)

¢} Rocker arm Iever ratio ........covimsmiisssmns s e 1.42

d} Connecting rod

Center distance EN T8 A 11 R 11697 to 117.03 (4.6112 to 4.6075)
Bearing thickness (T T RO 1.500 to 1.508 (0.0591 1o 0.0594})
Big end end play TR ovsiimivdini inshainisaonsaios din 0.2 to 0.3 {0.0079 to 0.0012)

[less than 0.4 ((LO16)]

Connecling rod bearing
clearance M (1) e e 0.020 o (LO50 (0.0008 to 0.0020)

Connecting rod bend 114110 111 PR ORI 0.05 o 0,10 (0.0020 to 0.0039)

EM-37




ENGINE

e) Crankshaft and main bearing

Joumal diameter T T R s AT S R

Joumal taper and out of

round 1111 T N R A TSl R

Crankshaft freeend play mm(in) ..o,

Wear limit of dittoed play mm (in)

Crankpin diameter 11T LT O PO

Crankmn taper and out of

round (511118 111 R SNSRI

Main bearng thickness  mm (in) ...ocvvvicciesiinssi e

Main bearing clearance  mm{in) ..o

Wear limit of dittoed clearance

Crankshaft bend MM (IN) s ssssserens

f) Piston
Piston diameter — standard mm (in) ...

Oversize MM (AN oot ii s raiesa s siicins
Oversize
Oversize
Oversize

B A e e e T

Oversize

brmspadbiaabebss s dmainanaaldsandad o di

o ] LY Lk o e
- " . ¥
&
&

Oversize

IR I RE L BN N AN R P EEE AN R EAE R R T EEA N RN EEEE BAPEE R

Ellipse difference 11 () T B S TS

Ring groove width mm (in)
TOP i s b peiarvsiniienes busialda oe i e assi vt bsomm e A e o
2nd

Piston to bore clearance  mm (in)

g) Piston pin
Pin diameter M (IN) ovevvevines

Pin length

Piston pin to piston clearance ...

mm (in})

EM-38
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49.951 to 49.964 (1.9666 to 1.9671)

less than (.03 (0.0012)
0.05 to 0.15 (0.0020 to 0.0059)
0.3 (0.0118)

44.974 1o 44.961 (1.7706 to 1.7701)

less than 0.03 (0.0012)
1.835 to 1.827 (0.0722 to 0.0719)

0.020 to 0.062 (0.0008 to 0.0024)

0.15 (0.0059)

0.015 to 0.05 (0.0006 to 0.0020)

72967 10 73,017 (2.8727 10 2.8747)

73.217 to 73.267 {2.8826 to 2.8845)
73.467 to 73.517 (2.8924 to 2.8944)
73717 to 73,767 (29022 to 2.5042)
73.967 to 7T4.017 (2.9121 to 2.9140)
T4.217 to 74267 (2.9219 to 2.9139)
T4.467 1o 74.517 (2.9318 to 2.9337)

0.01 to 0.03 (0.0004 to 0.0012)

2.0 (0.0787)
2.0 (0.0787)
4.0 (0.1575)

0.023 to 0.043 (0.0009 to 0.0017)

17.447 to 17.452 (0.6869 to 0.6871)
65.23 to 65.48 (2.5681 to 2.5779)

0,006 to 0.008 (0.0002 to 0.0003)
[at 20°C (68°F)]
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Interference fit of piston pin 1o

connecting rod bushing

h} Piston ring

Ring height

Side clearance
Top
2nd
Oil

Ring gap

Oil s

mm {in)

I 0] e s e

(LO17 to 0.034 {0.0007 1o 0.0013)

2.0 (0.0787)
2.0(0.0787)
4.0 (0.1575)

(0.04 to (.07 (0.0016 to 0.0027)
0.04 to (.07 (0.0016 to 0.0027)
0.04 to 0.08 (0.0016 to 0.0031)

0.2 to 0.35 (0.0079 1o 0.0138)
0.2 to 0.35 (00079 to 0.0138)
0.3 to 0.90 (00115 to 0.0354)

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles

Possible causes

Remedies

I Moisy engine

Knocking of crank-
shaft and bearing

Loose main bearing
Seized bearing

Bent crankshatt

Excessive crankshaft end play

e —

Replace
Replace
Eegrinding

Replace center bearing

e s e—

Piston and Loose bearing Replace

conneching rod Sctid e Reod

knocking e1zed Dednng place
Loose piston pin Replace pin or bushing
Loase piston in cylinder Recondition cylinder
Broken piston ring Replace
Improper connecting rod alignment Realign

Camshaft knocking Loose bearing Replace

Excessive axial play

EM-39

Replace bearing thrust plate
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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 and/or broken tension adjusting mecha- Replace
nism
Excessive camshaft and bearing clearance Replace
Camshalt and valve Improper valve clearance Adjust
mechanism knock-
i Worn adjusting screw Replace
Worn rocker face Replace

Loose valve stem in guide
Weakened valve spring

Seized valve

Replace guide
Replace

Repair or replace

Water pump Improper shaft end play Replace
knocking

Broken impeller Replace
Il. Other mechanical | Improper valve clearance Adjust

trouble

Insufficient clearance between valve stem and

Clean stem or ream the guide

Sticked valve gnide
Weakened or broken valve spring Replace
Biting or damage of valve stem Replace or clean
Poor fuel quality Use good fuel
Seized valve Improper valve clearance Adjust
seat
Weakened valve spring Replace

Thin valve head edge
Narrow valve seat

Owverheal
Owver speeding

Sticked valve guide

EM-40

Replace valve

Refacing

Repair or replace

Drive under proper speed

Repair




ENGINE MECHANICAL

Excessively worn
cylinder and piston

Shortage of engine oil

Dirty engine oil

Poor oil quality

Overheat

Wrong assembly of piston with connecting rod

Improper piston ring clearance
Dicty air cleaner

Too rich mixture

Engine over run

Sticked choke valve

Over choking

Add or replace oil
Check oil level on daily basis

Clean crankcase, replace oil and re-
place il filter element

Use right oil
Repair or replace
Repair or replace
Adjust

Clean periodically
Adjust

Drive correctly
Clean and adjust

Start correct way

Defective connecting
rod

Shortage of engine oil

Low oil préssure

Poor engine oil guality

Rough surface of crankshaft
Clogged oil passage

Wear or eccentricity of bearing
Wrong assembly of bearing
Loose bearing

Incorrect connecting rod alipnment

Add or replace oil
Check oil level on daily basis

Correct

Use right oil

Grind and replace bearing
Clean

Replace

Repair

Replace

Repair or replace

Defective crankshaft
bearing

Shortage of engine oil

Low oil pressure

Poor engine oil quality

Wear or out-of-round of crankshaft journal
Clogped oil passage in crankshaft

Wear or eccentricity of bearing

EM-41

Add or replace
Check ol level on daily basis

Adjust

Use right oil
Repair
Clean

Replace
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Wrong assembly of bearing Repair

Not concentrie crankshall or bearing Replace

SERVICE JOURNAL OR BULLETIN REFERENCE

DATE

JOURNAL or
BULLETIN No. | PAGE Ne. SUBJECT

-
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ENGINE LUBRICATION SYSTEM

LUBRICATION SYSTEM

CONTENTS
DESCRIPTION =%, 0 v v o e v o o . EL-1 ISt MEHON e, e e e S I EL-2
LUBRICATION CIRCUIT oo v o . EL-2 Disassembly and reassermbly oo 0L, EL-
EME PUINME-. i v o e e T T EL-2 tnspectionand repair .. .. .o e EL-3
DeSCriplion: o oo o e o EL:2 OIL PRESSURE RELIEF VALVE .o ..., EL-3
Removal ... e FL-2 QUL FILTER o o s i vl s o EL-3

To pii pan through push rod holes
- S S TON
TIMING JET | %7 "Wrsr Uifer o e o)

NHEH HE - HIHHT =
Tseee-0fen o

ety R R R

e

IL GALLERY

N F|
" L]

_OIL STRAINER
OIL FILTER

(A 10 Engine)

Fig. EL-1 Lubrication circuit (A12 Engine)

DESCRIPTION

The lubricating system is of a pressure-feed type and

AlD and Al12 engines adopt the same lubrication
consists of highly ellicient components suited for high

system. (Lubrication for crank shaft and camshaft is
performance. (i.e., high out-put and high speed running) excluded.)

EL-1
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LUBRICATION CIRCUIT

(il drawn from the oil pan through the inlet screen and
tube to the inlet side of the oil pump is delivered by the
oil purnp through the outlet portion of the oil pump and
the ol gallery to the inlet side of the full flow oil filter
and to the main oil gallery.

T'he main oil gallery supplies oil to the crankshaft main
bearings and drilled passages in the crankshaft, and thus,
oil is fed directly from the main bearings to the
connecting rod bearings.

il injected from jet haoles on connecting rods Tubri-
cates the cylinder walls and pistion pins.

In AlD and AlZ engine, the oil distributed from the
main gallery enters the chain tensioner, and the pad is
held against the chain by o1l pressure and spring. The oil
also lubricates the timing chain through the jet located
near the chain,

Furthermore, lubricant is supplied to each camshaft
bearing through each crankshaft main bearing and finally
to the oil gallery in the rocker shaft through the center
camshaft bearing.

In AlQ and Al12 engines, the rocker arm and valve are
Lubricated by the oil through the oil gallery in the
rockershaft,

To this oil gallery, lubricant s supphed through the

center camshaft bearing as shown in Figure EL-1.

OlL PUMP

Description

The oil pump assembly is installed on the bottom ol
the ¢ylinder block (with three bolts for A12 and two baolts
for AlD} and driven by the distributor drive shaft
assembly. The oil pump is of a rotor type. The oil pressure
is regulated by the regulator valve camshaft,

Removal (Engine in vehicle)

1. Drain engine oil

EL-Z

ol

Hemove the front stabilizer.

it

Femove the splash shield board.

4. Detach the oil pump body together with drive gear

spindle.

Installation

Fig. EL-2 Oil pump installation

Diassembly and reassembly

Separate the body cover trom the ml pump body by
unscrewing one secure holt, and take out pump drive and
driver gears from the pump body,

Assemble the oil pump carefully and do not turn up

lthe o1l pump cover gasket.
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TROCHOID

Fig. EL-3 Qil pump for A10 and A12 Engine

Inspection and repair

Clean the disassembled parts with cleaning solvent, and
inspect for defects.

Inspect the drive rotor shaft for excessive wear and
scores and check the following clearances.

Side clearance between
outer and inner rotor: ... 005 100,12 mm
(0.0020 to 0.0047)

Tip clearance: ...........ccceee 0,12 mm (0.0492 in)

Clearance between
ouler rotor and body: ... 0.15 to0.2]1 mm

(0.0059 to 0.0083 in)

OIL PRESSURE RELIEF VALVE

The oil pressure relief valve is not adjustable. At the
released position, the valve permits oil passing through a
passage on the pump cover to the inlet side of the pump.

Measure the relief valve spring dimension to ensure that
the spring is provided with the correct tension.

Adjusting regulator

1. Insert valve in the body and measure the
distance (A) from the valve end to the spring
contacting face inside the plug. See Fig. EL4.

2, The distance from the spring contacting
face inside the valve to the valve end amounts
to 18 mm (0.7086 in).

3, On inspecting the above dimensions,
determine the thickness of adjusting shim.
Shimm thickness: [.-i LB mm (DLOT0RGR in}]-
[spring length al compression load 3.67 kg
(.00 1bs)]

Ir 1| Adjusting shiay | 3 | Regulator valve
-l 1| Walve spring ‘

Fig. EL-4 Regulator valve

Tightening torque Al and A12
Oil pump mounting 1.3 to 1.5
bolts kg-m (ft-1b) (9.4 to 10.8)
Cap nut-release 4.0 to 5.0
valve kg-m (ft-Ib) (28.9 to 36.2)
Specifications AlOand Al12
il pressure at idling 091012
kg/em? (Ib/sq in) (12.8ta 17.1)
Regulator valve spirng
Free length mm (in) 43.49 (1.71)
Pressured length  mm (in) 30.3(1.19)
Regulator valve opening 38t04d.2
pressure  kgfem? (lb/sq in) (54.0 Lo 59.7)
OIL FILTER

The oil filter is of a cartridge type. The oil filter is
installed and removed by the use of special tool.

The filter element and the filter body are caulked
together. Interior cleaning is not necessary but the filter
body with element must be replaced at every 10,000 km
(6,000 miles) running,

When installing the oil filter, fasten it to the oil pump.



ENGINE

Fig. EL-5 Oil filter

Note: Do not overfasten the filter, or oil leakage may
QCCur,

The oil filter can be removed easily by the use of
special tool (ST 19320000). (It may also be removed easily
by the use of wire type filler remover. )

SERVICE JOURNAL OR BULLETIN REFERENCE

DATE

JOURNAL or
BULLETIN No.

PAGE No.

SUBJECT

EL-4
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COOLING SYSTEM

COOLING SYSTEM

CONTENTS
BESEEETHON i ¢ oo s o it w8 2 bres CO-1 INSPECTION | L oy oo v e e e e . O3
WATER PUMP e CO-2 Installation _ . .. e Cco-3
Bemowal .. e 0.2 RADLATOR . e e o i CO-3
Disassembly and reassembly ... oo o el Co-2 Remaval .. . e e e e CO-4
THERMODETAT . o et enen Co-3 IMEPECTION ... et e e e CO-4
Hemowal ... .. .. . .. . . . i L0-3 SPECIFICATIONS o0 oo o e . CD-4

DESCRIPTION

The cooling system is a closed pressure type with high
cooling capability. Cooling water flowing through re-
sistance-free water passages in the cylinder head and
cylinder block is maintained at adequale lemperature

range at all times by means of an ample capacity water

pump, of a corrugated fin Ly pe radiator with high cooling
efficiency and a pellet type thermostat.

Fig. CO-1 Coeling system A10 and A12 Engine

CO-1
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WATER PUMP Disassembly and reassembly

The water pump is a centrifugal type water pump with

an aluminium diecast pump body. The volute chamber is Disassembly
built into the front cover assembly and a high pressure 1. Remove lock wire used to lock the bearing shaft
scaling mechanism is adopted to prevent the water leakage unit with a screwdriver.

and noise completely,
et 2. Secure the waler pump on a press jig.

3. Withdraw the shaft from the vane with a hand press.
(Note that the shaft cannot be withdrawn from the
hub side. )

4. Carry out work carefully 0 as nol 1o damage the
seal, and completely separate the shalt from the body.

5. The seat 1s [itled {o the vane, and can be removed
simply by hand.

6, Turn over the jig used to withdraw the shaft, and
remove the seal with the hand press.

Reassembly

1. Thoroughly clean seal and seat surfaces with 4 piece
s of dry cloth.
Fig. CO-2 Water pump and front cover

2. Fit the seat to the vane carefully so that it is {itled
in parallel.

Removal 3. When fitting the seal 1o the body, apply adhesive

slightly to the fitting part for prevention of water

leaking.
4. il the shaft. (Fitting stroke: 5 to 31 /2)
3. Apply the vane, and adjust the position as shown
below:
—=B
~C
A 74 mm JVane
{2.913 in) i —
B: 19.5mm L]
{0.768 in}
Fip. CO-3 Water pump removal G ?ﬂﬁﬂTgT:' in) |
) " Water pump hub
1. Drain cooling water completely. A
2. Take the fan belt off the pulley.

6. Lightly t ith : i k wi
3.7 ismave fatand plley: ightly tap with a hammer and fit lock wire.

MNote: When replacing the shaft, replace the hub also.

4.  Remove the water pump.

CO-2
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THERMOSTAT

A pellet type thermostat is used in the water outlet
passage to control the flow of coolant, providing last
engine warm-up and repulating coolant temperature. A
wax pellet in the thermostat expands when heated and
contracts when cold, The pellet is connected through a
piston to a valve and when the pellet is heated, pressure is
exerted against a rubber diaphragm with forces the valve
to open. As the pellet is cooled, the contraction allows the

spring to close the valve,

Removal

1. Drain cooling water,
Remove radiator hose,

La'y

Remove water out-let elbow. Then, take oul the

3.
thermostat.

‘-1 Thetmostat 2 [ Water outlet

Fig. CO-4 Thermostat removal

Inspection

To test the thermostat for proper operating tem-
perature, submerge the unit in a container of water, Heal
the water and observe the temperature.

I, Measure temperature when the thermostat valve just

slarts rising,

o

Measure the maximum lift of the thermostat valve.

829C + 1.5YC
(179.6"F + 2.7°F)
above & mm at 959
(0.315 in at 203°F)

Valve open temperature

Max. valve Lift:

CO-3

Fig. CO-5 Thermostaf inspection

Frovide a screwdriver with
a marking at 3 point about
Bmm {0.3150 in) from the tip

Inspect by inserting
the marked screwdriver
at 957 2007F).

It should be effective to use the following service parts,
depending on where and how such parts will be used.

Installation

1. When installing the thermostat, apply adhesive
(Three Bond) to both sides of the packing for prevention

of water leak age.

2, Install the thermostat in reyerse sequence of removal,

RADIATOR

The radiator is of a down flow type with an expantion
tank located on the top of tube section.

Pressure is applied to the system, and the reliel valve,
incorporated in the radiator filler
pressure at approximately 0.9 kglem? (12.8 Ibfsq in).

cap, controls the

Fig. CO-6 For A10 Engine
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Removal
|, Dhwain cooling waler.

2. Disconnect radiator upper hose, lower hose and hose

to the reservoir tank.

3. Detach the radiator assembly by removing six fixing
bolts. '

Fig. CO-7 Radiator removal {A12 Engine)

Inspection

Check for water leakage and cracks using a cap tester.
If such defects are detected, repair or replace the radiator

assembly,
SPECIFICATIONS
AlD Al2
: Dimensions of radiator core | _;r:d[_m;r - ......... 257 %442 x 32 330 % 334 x 32
{(height » width x thickness) (10,12 x 17.40 x 1.25) (12.90 x 13.15 x 1.25)

DD i i i e tiie i e Vot sas bmm i bm i min i b e Corrugated fin type Corrugated fin type
Radiator fin spacing mm (in) oo 2.3 (0.091) 2.5 (0.098)
Radiator capacity Keal/h °C e 250 320
Cap working pressure kg/em? (lbfsg in) .. 0.9 (12.8) 0.9 (12.8)
Water capacity L(US gal) ............ 1.8{0476) 1.8 {0.317)

(Imp gal) (0.396) (0.264)

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or

DATE BULLETIN No. PAGE No. SUBJECT

CO-4
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FUEL SYSTEM

AIR CLEANER

Fig. EF-1 Air cleaner for A12 Engine

DESCRIPTION

The air cleaner element is of a viscous paper type and
does not require any cleaning regardless of contamination
until it is replaced at every 40,000 km (24,000 miles).

Fig. EF-2 Air cleaner ﬁ.:rr A12 Engine

The air cleaner for A10 engine does not adopt center

halt system and accordingly not interchangeable.

Mote: Never treat the element by brushing or air blasting
before the time for replacement.

FUEL STRAINER

DESCRIPTION

This steainer is of a cartridge type, and a fiber mat is
used lor the strainer element.
This strainer should be replaced at intervals of every

20,000 km (12,000 miles) or less.

Fiber mat

Mylon &

Fig. EF-3 Sectional view of cartridge rype fuel strainer

EF-1

The strainer element can be seen (tom Lhe outside Tor
comvenienee of checking the condition.

REMOVAL

Disconnect the inlet and outlet Tuel pipes.
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 abso-
Tutely necessary.

When the tube is disconnected, be sure to place the
tube end above the top of the fuel tank.



ENGINE

Fig. EF-4 Cartridge type fuef stratrner

FUEL PUMP

CONTENTS
DESCRIFTION o e e e i e as EF-Z REMOWAL AMD DISASSEMBLY ... .00 .. EF-4
FUEL PUMPF TESTING (... . i innss EF.2 IMSPECTIENN: o v e v v s oo wiin, B0 EF-&
Slalic pressure esh L . e e e e e EF-3 A SEMBLY i e e EF-b
Capacity 1851 L L o e e EF-:
DESCRIPTION FUEL PUMP TESTING

The fuel pump transfers gazoline from the tank to the
carburetor in sufficient quantity to meet engine require-
ments al any speed or load.

The fuel pumps used on the models A1Q and A12 are
of the diaphragm type.

The fuel pump consists of a body, rocker arm and link
assembly, fuel diaphragm, fuel diaphragm spring, seal,
inlet and outlet valves.

The tuel diaphragm consists of specially treated rubber,
which is not aftected by gasoline, held together with two
metal discs and a pull rod.

EF-2

A fuel pump is operating properly when its pressure is
within specifications and its capacity is equal to the
engine’s requiremnents al all speeds.

Pressure and capacity must be determined by two tests,
with the pump mounted on the engine. Be sure that there
is gasoline in the tank when conducting these tests.
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Fig. EF-5 Schematic view of fuel pump

Static pressure test

The static pressure test is conducted as {ollows.
1.  [hsconnect the carburetor fuel line al the carburetor.

2. Install the necessary adapter and “tee™ fitting to the
fuel line and attach a suitable pressure gauge.

3. Start and run engine at varying speeds,

4. The reading on the gauge is the static fuel pressure
and this should remain within the following limits.

Al0 Engine
0.16 kgfem2 (2.28 1b/zq in)

A12 Engine
018 kgfem2 (2,56 Ihfsq in)

Presaure helow the lower limil indicates extreme weatr
o one part or a small amount of wear on cach working
Pﬂl't.

They
warped, dirty or gumming valves and seals or weak

dlso  indicate a ruptured  diaphrazm. worn,

diaphragm retum spring. Pressure above the upper limit

EF-3

indicates an excessively strong diaphragm that is too tight,
This condition requires removal of the fuel pump as-

semhbly for replacement or repair.

Capacity test

The capacily test is used only when the static pressure
is within specifications. The capacity test is conducted as

follows:

1. Disconneet the fuel pipe at the carburelor.

¥

Flace a suitable container at the end of the pipe,
3. Start the engine and run at 1,000 rpm,

4. 0On model A10 engine the pump should deliver 450
ce (27,5 UUS pts) of fuel in one minute or less,

(hn maodel A12 engine
450 ¢e (27.5 US pts)

If no gasoline, or only a Lty fTows [rom open end of
pipe. the [uel pipe is clogged or the pump is mmallune-

tioming. Before removing the pump. remove the gas tank
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cap, disconncet both inlet and outlel pipes and blow
through them with an air hose to make sure that they are
clear.

This will eliminate possible clogged gas strainer in the
fuel tank. Reconncet the pipes o the pump and retest
Aow.

REMOVAL AND DISASSEMBLY

Remove the tuel pump assembly by unscrewing two
mounting nuts and disassemble in the following order.

1,
unscrewing the body set screws,

separate the vpper body and the lower body by

2. Take oll the cap and the cap pasket by removing the
CAp SSrew,

3. Unscrew the elbow and the connector.

4.  Take off the valve retainer by unscrewing two valve
relamer screws. Two valves are easily removed,

3. To remove the diaphragm, diaphragm spring, lower
body seal washer and lower body seal [rom the lower
body, press down the diaphragm counter to the force of
the diaphragm spring and while doing this, cant the
diaphragm so thal the rectangular part in the lower end of
the pull rod is unhooked from the rocker amm link,

Fig. EF-6 Pull rod removal

6. Drive out the rocker arm pin by using a press or

hanmmer,

Fen e —

I | Valve assembly
2 | Packing
3 | Retainer
4 | Screw
5 | Cap a
f | Gasket S
T | Screw 1' '
R | Washer :
% | Rocker arm

I} | Rocker pin

11 | Rocker anm spring

12 | Spacer

13 | Diaphragm asscmbly

14 | (il seal

15 | Retainer

L& | Diaphragm spring

17 | Semew

18 | Washer

19 | Washer

200 | Mut

21 | Packing

22 | Spacer

Fig. EF-7 Structure of fuel pump

EF-4
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INSPECTION

1.  Check the upper body and lower body for cracks.

2. Check the valve assembly lfor wear of the valve and
valve spring. Blow the wvalve assembly by breath to
examine its function.

3. Check the diaphragm for small holes, cracks and
Weal.

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

3. Check the rocker arm pin ['or wear since a worn pin

may cause 0il leakage,

.  Check all other components for any abnormalities
and replace with new parts as requirad,

ASSEMBLY

Assembly is done in reverse order of disassembly. For
reassembly  and  reinstallation, the following matters

should be noted:

1. Use new pasket.

2. Lubricate the rocker arm link, rocker arm pin and

lever pin before installation,

3. To test the function. position the fuel pump
assembly aboutl 1 meter (3.3 ft) above fuel level with a
pipe connecting the fuel pump and the fuel strainer and
operate the rocker arm by hand. If fuel is drawn up soon
after the rocker arm is relcased, the function of the pump
is satisfactory.

CARBURETOR
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ENGINE

As almost all mechanisms of two carburetors are guite
similar, the general explanation is made commonly except
lor the different points.

These are downdraft carburctors which are made
aiming at the elevation of power and starting mechanism.

These carburetors present several distinctive features of
importance to the car owner.

Fig. EF-8 DCG306 carburetor

Foremost among these features are:

1. Secondary throttle valve is operated by throttle lever.
The high power and good acceleration are gained with
combination of the auxiliary valve.

2. Accelerating pump gives excellent acceleration.

3. Power valve mechanism, so-called vacuum actuated
boost type, improves high speed driving (Al2 engine
only).

These carburclors are almost similar as already men-
tioned, but some parts adopt different structures.

The reference table shown below will help you in
making better use of this manual.

STRUCTURE AND OPLRATION

1. Primary System

1-1 Primary main system
1-2 ldling and slow system
1-3 Accelerating mechanism
1-4 Starting rmechanism
1-5 Power valve mechanism
2. Secondary Sysiem
21 Secondary main system
2-2 Step system
2-3 Secondary switch over mechanism
3. Float Syvstem
ADJUSTMENT
. Idling Adjustment
2. Fuel Level Adjustment
3. Adjustment of starting interlock valve opening

EF-B

A1 Engine Al2 Engine
DCG2R6 DCG306G
0 O
8] 8}
0 o
(B 9]
8]
Q 0
(8] 0
' O 0
o 0
|
] D D
0O O
0 0
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4.  Adjustment of interlock opening of
primary and secondary throttle valve 0 0
MAJOR SERVICE OPERATIONS
1. RKemoval 0 0
2, Disassembly 0 0
3. Cleaning and Inspection O (9]
4. Assembly and Installation 0 O
JETS 9] 0
SERVICE DATA AND SPECIFICATIONS O O
TROUBLE DIAGNOSES AND CORRECTIONS O O
STRUCTURE AND OPERATION primary and secondary systems, the secondary switch over
mechanism, etc. are also attached.
These carburetors consist of the primary system for For model DCG306 carburetor, the power wvalve
normal running and secondary system for full load mechanism is used.
running. The float system which is commonly used by the Both carburetors are of down draft two barrel type.

1 | Secondary air vent pipe 4 | Secondary throttle valve 16 | Primary slow air bleed
2 | Secondary main nozzle 10 | Primary throttle valve 17 | Primary main air bleed
3 | Secondary main air bleed 11 | Idle hole 18 | Primary main nozzle
4 | Meedle valve 12 | By-pass hole 19 | Primary air vent pipe
3 | Float 13 | Primary main jet 20 | Choke valve

6 | Secondary emulsion tube 14 | Primary emulsion tubg 21 | Counter lever

T | Secondary main jet 15 | Primary slow jet 22 | Counter weight

B | Auxiliary walve

Fig. EE-9 Sectional view of model DCG2386 carburetor

EF-7



1. Primary system

1-1 Primary main system

Irele s
® e

secondary side  Primary side

1 | Primary main nozzle ! &

2 | Primary main air hleed 71 Wle hale

3 | Primary glow air blead B | By-pass hole

4 | Primary slow jet 9 | Primary miin jet
5| Secondary throttle valve

Primary throttle valve

Fig. EF-10 Partially loading
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Secondary side  Primary side
1 | Filter 10 | Primary main nozzle 18 | Sccondary throttle valve
2| Meedle valve 11 | Primary main air bleed 19 | Primary throttle valve
3 | Secondary slow jet 12 | Primary slow air bleed 20 | 1dle hole
4 | Secondary slow air bleed 13 | Primary slow jel 21 | By-pasz hole
5 | Secondary main air bleed 14 | Float 22 | Primary main jot
6 | Secondary main nozzle 15 | Secondary emulsion tube 23 | Primary emulsion tube
7 | Secondary air vent pipe 16 | Sccondany main jet 24 | Power valve
B | Choke valve 17 | Auxiliary valve 25 | Level gauge
9 | Primary air vent pipe

Fig. EF-11 Sectional view of model DCG306 carbruretor

The fuel Alowing out of the passages at the bottom of
the floal chamber passes through the primary main jet,
and is mixed with the air coming from the main air bleed.

system.

The gas mixture is injected into the venturi through the

main nozzle.

When the throttle valve is wide open and the engine

1-2 ldling and slow system

EF-8

requires dense mixture gas the aceelerating pump opens its
power valve, from where the fuel also flows into the main

Passing through the main jet, the fuel passage is
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FUEL SYSTEM

separated from main line, fuel flows through the slow jet;
primary slow air bleed and secondary {only A12 Engine)

slow air bleed and is ejected from the by-pass holes and
idle holes.

1-3 Accelerating mechanism

@

1 | Pump lever 5 | lalet valve

2 | Pump nozzle B Outlet valye

1 | Piston T} Primary throtile valve

4 | Piston returmn spring & | Pump connecting rod
Fig, EF-12

A mechanical accelerating pump synchronized with the
throttle valve is used.

When the throttle valve is closed, the piston rod is
pushed up with the linkage, which pushes up the piston
through the damper spring.

When the piston comes down, the inlet check valve
closes, the outlet check valve opens, and the fuel within
the pump is blown out from the pump jet by the
compressed damper spring. The fuel hits against the side
wall of the small ventur, becoming minute drops and
compensating trancient sparseness of the fuel. The jetting
amounl of the fuel can be varied by selecling two holes on
the pump arm to which the connecting rod is connected.

1-4 Starting mechanism

Fig EF-13

EF-9

The choke valve is provided with a spring, installed
cecentrically on the normal carburetting device, and
synchronized with the throttle valve.

When the choke is fully closed, the throttle valve opens
14 degrees from fully closed position. This is the best
condition to start the engine. The synchronization of the
choke walve and the throttle valve can be correctly
maintained after the engine is started.

1-5 Power valve mechanism

The power valve mechanism. so-called vacuum actuated
boost type, makes use of the downward pulling force of
the air stream 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 throttle valve is lowered
during full load or accelerating running, the spring pushes
the vacuum piston downward, opening the power valve to
furnish fuel.

2. Secondary svstem
2-1 Secondary main system

As well as the normal carburetting function, the fuel
flowing out of the passage at the bottom of the float
chamber passes through the secondary main jet and
becomes minute drops. The fuel is mixed with the air
coming from the main air bleed and the mixture is blown
into the venturi through the main nozzle,

_ i

Lt

0y R
W I:i | ] @

® @
Secondary side Primary side

B Ll ped -

Counter lever

Primary main nozzle
Primary main air bleed
Counter weight

| 2
6
3
8

Auxiliary valve
| Secondary throttle valve
- Primary throttle valve
CPrimary man jet

e

Fig. EF-14 At full open, slow speed
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When the throttle valve of the normal carburetor is
wide open and the engine produces high power, the
throttle valve of the power carburetor begins to open by
the svochronized linkage.

However, at the top of the power, carburctor throttle
valve operates as an auxiliary valve which does not open at
a slow speed with a heavy load due 1o the load ot the
counterweight connected to the valve shaft although the
throttle valve 15 open.

When the engine further increases the revolutions, the
auxiiary valve opens against the load of the counter-
weight and the power carburetor starts operation (or high
power. When the normal carburetor throttle valve is in the
fully opened position, the power carburetor throttle valve
15 also fully opened.

Secondary side

Primary sicle

| 1 | Counler weight T | Secondaty main jet

2 | secondary main air bleed | £ | Auxiliary valve
3 | Secondary main noesle 2 | Secondary throtele valyve
4 | Counter lever 10| Primary throttle valve

| 3 | Primary main nozzle 11 | Prirmary main et

3
s

| Primary main ait bleed

Fig, EF-15 At full open, high speed

2-1 Step system

The construction of this system may correspond to the
idling and slow svstem of the primary system.

This svstem aims in the power tilling up of the gap
when fuel supply is transferyed from the primary system
lo the secondary system, The step port is located near the
avxiliary valve in its fully closed stale.

3. Float system
Fuel fed Irom the Tuel pump Qows through the filter

EF-10

and needle valve into the tlear chamber, A constant [uel
level is maintained by the float and needle valve.

As ventilation within the float chamber is ol an air vent
method and pressure within the venturi and the float
chamber s always constant no matter how suctional
resistance ol the air cleaner varies, fuel consumption can
be always economically maintained.

ADJUSTMENT

1. Idling adjustmeni

Idling adjustment is made by the throttle adjust screw
and idle adjust screw as shown in Figure EF-16.

IDLING
ADJUSTING
T _SCREW

Fig, EF-16 fdling adjustment

a. Give the idle adjust screw approximately three turns,
starting From the fully closed position.
Serew n the throttle adjust screw two or three tums

and start the Engine.

. Screw out the throdtle adjust screw gently until the
engine 15 aboul to rotate unevenly afler the engine
speed gradually drops,

¢ Screw in the wdle adpst screw antl the engime runs.

smnn'rhl}.' at the h:ghem spf&ed.

Reuadjust the throttle serew to drop the engine speed.
Repeat these operations until a smooth engine specd ol
approximately 00 rpm is obtained.
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Note: Do not attempt to screw down the idle adjust

T
1 \
screw completely to avoid damage to the tip, i = "'—@-T ;”@’J
which will tend to cause malfunctions. o P g B
i i IF-!'-\: J -ll.m' H—'I
i .-,f-';- il Hé 0
2. Fuel level adjustment | ||'||
o ) 4I'I'“- o i
Y :__::-_“.‘»,I-—i—- l__ '_
i I ot B
N LT ¥ .:'f"'nl I'| '. {A ."-..-""H.
FLOAT T ,.l-. T
. ‘.-"'"' ._-"r. e L 1
[ ',,._d_ .l Lo -_ i
FLOAT STOPPER *‘f‘: = ﬁ: ! ;/{ W
S i @ %

FLOAT SEAT - 1-,.#_::;} o 40
'-ﬁE K . i -'“'_: E
iR R JMWJ

% | |\ HOLD uP _ E-!l-m
e " \ | r.@

3 1181 in} dia.
R | " dia 26 'mm 11,024 in] dia,

Clearance: 1.3 10 1.7 mm

(0,0512 10 (LOGGY in) 1 | Secondary connecting 5 | Throttle lever
lever 0| Becondary throtle
2 | Choke lever valye

ks

Choke valve Primary throttle valve

Vig, EF-17 Adfusting float level _ !
4 | Choke connecting lever | £ | Throttle chamber

Fig. BF-18 Measuring starting interlock valve opening
4. Turn down the float chamber ta allow the float coming Adi ¢ | , ¢
inte contact with the needle valve., and measure “H™ 4. Adjustment of interlock opening o

shown in Figure EF-17. When the “H™ is primary and secondary throttle valves

approximately 12.0 mm {10472 in}, top tloat position
is correcl. The top float position can be adjusted by
bending float seat. Upon completion of the adjust-
ment, check oil level with the attached level gauge.

b. Adjust bottom loatl position so that clearance belween
the float seat and the needle valve stemoas 1.3 to 1.7
mm (L0512 to 00669 in) when the float 15 lully
raised. Bend the float stopper properly as required.

3. Adjustment of starting interlock

’ = .__
valve opening @ | | ®
) A0 mm{1.181 in) dia. 26 mm (1.024 in] dia.

PFully close the choke valve, and measure clearance

hetween the primary side theottle valve and throttle 1 | Connecting rod 4 | Secondary throttle
chamber interior. Under this condition, primary throttle 4| Secondary connecting vilve

) U , ) , lever S | Primary throttle valve
valve opening should be 14Y. When adjusiment s re- 1 | Thiottle lever & | Throtile chamber
quired, bend the choke connecting rod properly so that
clearance "G17 shown in Figure BF-I8 5 [.22 mm Fig. EF-19 Adjusting interlock opening
(0.0480 in). (primary and secondary throttle valves)

EF-11
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a. Open the primary side throttle valve 48 from the Tully
closed position, and measure clearance between the
throttle walve and throttle chamber inside wall as
shown in Figure EF-19.

b. Make sure that the throttle valve shaft ring is in relative
position with the primary side throttle lever as shown
in the Figure EF-19, and measure “G2" size. The
condition is normal if the "G27 size 158 3.3 mm
(L2295 in). When adjustment is required, bend the
connecting rod properly so that the secondary side
throttle valve stops immediately before it completes
the opening. Upon completion of the adjustment,
make sure that the link system operates smoothly,

MAJOR SERVICE OPERATIONS

A completely adjusted and serviced carburctor will
provide the engine with proper gasoline and air ratio at all
speeds.

Periodical overhauling which cleans all components and
passages will recover the originally designed performance,
producing the engine with proper gasoline and air ralio at
all speeds. Passages and holes of the carburetor must be
cleaned carefully. Use only carburetor solvent and
compressed air to clean all passages and discharge holes.
Never use wire or other pointed tool, or otherwise
accurately calibrated carburetor will be affected.

1. Removal

a. Remove the air cleaner.

b. Disconnect the fuel line. vacuum line and choke wire
from the carburetor.

Remove the throttle lever.

£x

d. Remove four nuts and washers retaining the carburetor
to the manifold.

e. Lift the carburetor and remove from the manifold.

f. Remove and discard the gasket used between the
carburetor and manifold.

2. Disassembly

a. The main jets and needle valves on both primary and
sccondary sides are accessible from outside the carbu-

EF-12

retor for disassembly .

b. The choke chamber can be detached by removing the
choke connecting rod, pump lever, return spring, and

five setl screws,

Ly

Fig. EF-20 Choke chamber remoual

¢. The pomary and secondary emulsion tubes can be
disassembled by removing the main air bleeds on the
individual sides.

d. To check the accelerator pump, the pump cover is
removed. Be carelul not 1o lose the return spring and
inlet wvalve (ball) provided al the lower part of the
piston during disassembly.

Fig. EF-21 Acecelerator pump

e. The throttle chamber can be detached from the float
chamber by removing three set screws.
Leave the throttle valve intact unless otherwise

required,
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f. When disassembling and reassembling the interlocking
links carry out the operation carefully so that each
linkage has a smooth action, and that they are notl
fitted in any forced position,

Fig. EF-22 Throttle chamber removal

1 | Throttle return spring 17 | Float 32 | Poimary slow air blecd
2 | Slarting lever 18 | Meedle valwe 33 | Pawer valve
1 | Connecting rod 19| Filter 34| Primary main jet
4 | Choke connecting rod 200 | Choke chamher assembly 35 | Ball
5 ) Cotter pin= 1 mm dia. M | Screw - 5 mm dia, it | Piston return spring
& | Throttle chamber 22 1 Mut - 8 o dia. 37 | Injector weight
T | Screw - 6 mm dia 2 Throttle lver 38 | Primary emulsion tube
B | Sccondary slow jet 14 | Sleeve 39 | Primary main air bleed
2| Secondary emulsion tube 25 | Pump rod 40 | Primary slow jet

10 | Secondary main air bleed Mo | Adjust plate 41 | Throttle wire arm

11 | Secondary main jet 270 Bcrew - 6 mun dia. 42 | Piston

12 | Drain plug 28 | Tdle adjust screw spring 431 | Pump cover

13 | Float chamber gasket 29 | Idle adjust screw 44 | Pump lever shaft

14 | Spring hanger A0 | Throttle adjust screw spring 45 | Pump lever

15 | Secandary slow air hlead 11 | Throtile adjust screw 46 | Choke wire arm

16 j Float shaft

Fig. EF-23 Disassembly carburetor

EF-13
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3. Cleaning and inspection

Dirt, gum, water or carbon contamination in or on the
cxterior moving parts of carburetor are often responsibie
for unsatisfactory performance.

For this reason, efficient carburetion depends upon
careful cleaning and inspection while servicing.

a. Blow all passages and caslings with compressed air and
blow ottt all parts until dry,

Mote: Do not pass drills or wires through calibrated jets
or passages as this may enlarge orifice and seriously
affect carburator calibration,

b. Check all parts for wear. Replace worn parl. Especially
the following matters should be noted:

I} Check float needle und seat for wear. Replace the
asscrnbly, if wom.

2} Check the throttle and choke bores in throttle body

and cover casting for wear or out of round,
3) Inspect idle adjusting needles for burrs or ridees.

RUP]:!-L‘E as reqilireci,

¢ Inspect gaskets to ensure that they do nol appear hard
or brittle and that the edges are not lurrsd or
distarted. 1f any such condition is detected, they must
be replaced.

d. Check filter screen for clogging. Clean and if it is
distorted or remains plugged, replace,

¢. Check venturi clusters for loose or worm parts. [
damage or looseness exists, replace cluster assembly.
f. Check the linkage for operating condition.

g Inspect the operation of accelerating pump.
Pour gasoline inle the float chamber and operate the

SERVICE DATA AND SPECIFICATION

throttle lever. Check condition of pasoline injection
from the accelerating nozzle,

4. Assembly and installation

Assemble and install the carburelor in reverse sequence
of disassembly and removal.

Replace the gaskets, if necessary.

When disassembling and reassembling the interlock link
and related components, be careful nol to bend or deform
the components.

Reassemble carefully and correctly so that all interlock
links operate smoothly,

JETS

The carburetor performance depends on jets and air
bleeds. That is why these components are manufactured
with utmost care.

To clean them, use pasoline and blow air on them,
Larger numbers stamped on the jets indicate larper
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 bleed,
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 car must he carried out with the
ahove directions in mind. To cite a practical example,
when it becomes necessary to economize fuel at the
limmuted sacralice of oulpul to meet frequent highl-load
aperation, use smaller main jels or slow jels, or larger
main air bleeds or slow air bleeds than regularly specified.

This should meet the purpose.

Inversely, when inecreasing output at the limited
sacrifice of fuel consumption, use larger main jets or slow
jets, or smaller main air bleeds or slow air bleeds. This will .
bring a satisfactory result.

EF-14

26{1.024)

20({0.TET)

Carburetor model

Applied engine

Oullet diameler mun {in)

Yenturi diameter mm (in)

Main jet i 35

DCG2RG G306
AlD All
Secondary Prmary hecondary
2K (1.142) 26 (1.024) J0(L.181)
24 {0.245) 20 (0757 26(1.024)
# 140 # 08 # 135
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Main air bleed # 80 #120 # 80 # 80
Slow jet # 40 # 43 # 50
Slow air bleed # 210 #7220 # 100
Power jet # 60 # 60

Float level 18 + | 19+ |

Fuel pressure kg/em? (Ib/sq in) 0.16 (0.28) 0.18(2.56)
Weight kg (1b) 1.65(3.6) 1.9 (4.2)

(example) * # 210 represents 210/100 = 2.1 mm (0.0827 in) diameter.

<. MAIN JET VARIATION ==

Altitude DCG286 DCG306
Standard Primary Secondary Primary Secondary
1,000 m (3,300 ft) #08 # 140 # 08 #135
# 96 #135 # 06 # 130
2,000 m (6,600 ft) #92 # 135 F ol # 130
3,000 m (10,000 ft) # 90 # 130 #90 #125
4,000 m (13,300 1) # 46 # 125 # 86 #120
TROUBLE DIAGNOSES There are various causes of engine troubles. [t some-
AND CORRECTIONS times happens that the completely effective carburetor
seems apparently to have some troubles when electric
In the following table, the symptoms and causes of system is defective. Therefore, whenever the engine has
carburelor troubles and remedies for them are listed to troubles, electric system must be checked first before
facilitate quick repairs. adjusting the carburetor.
Troubles Possible causes Remedies
Overflow Dirt accumulated on necdle valve Clean needle valve.
Fuel pump pressure too high Repair pump.
Needle valve seat improper Lap or replace.
Excessive fuel Fuel overflow See above.
i A Fach main jet, slow jet too large Replace.
Each main air bleed clogged Clean.

EF-15
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.: Choke valve does not open Adjust.
! Outlet valve seat of accelerator pump im- Lap.
‘ proper
Linked opening of secondary throttle valve Adijust,
. 1oo early
Power shortage Each main jet clogged Clean.
Each throttle valve does not fully open Adjust.
Fuel pump operated improperly Repair.
Fuel strainer clogged - Clean.
Vacuum jet clogeed Clean.
Air cleaner clogged Clean.
Diaphragm damaged Replace.
Power valve operated improperly Adjust.
Improper idling Slow jet clogged Clezn.
Each throttle valve does not close. Adjust.

Secondary  throltle  valve operated im-
properly

Each throttle valve shall wear
manifold/carburetor

Packing  belween

defective
Manifold/carburetor tightening improper

Fuel overflow

Engine hesitation

Overhaul and clean.

Replace.

Replace packing.

Correct tightening.

See the hirst item.

Each main jet, slow jet clogged
By-pass hole, idle passage clogged
Emulsion tube clogged

Idling adjustment incorrect

Secondary throttle  valve operated im-
properly

Clean.

Clean tube,

Clean.

Correct adjustment.

Overhaul and clean,

Engine does not
start

Fuel overflows

No fuel

Gauge plate adjustment incorrect

EF-16

| Bee the [irst item,

Check pump, fuel pipe and needle valve.

Correct adjustment.
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Idling adjustment incorrect Correct adjustment.
Fast idle adjustment incorrect Correct adjustment.
Bimetal rod in contact with bimetal case Adjust.

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or

DATE BULLETIN No. PAGE No. SUBJECT

ot

EF-17
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EMISSION CONTROL SYSTEM

GENERAL DESCRIPTION

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

1. Crankcase emission control system
2. Exhaust emission control system
Engine modifications

3. Ewaporative emission control system

Emission control system described in 1) is adopted by
all models, however, control systems described in 2) and
3) are adopted on LB110TRU exported to CANADA and
KB110TU exported to U.5.A.

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

CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION

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

The ventilation control valve is provided to conduct
crankcase blow-by gas to the intake manifold. During
partial throttle operation of the engine, the intake
manifold sucks the blow-by gas through the valve.
Mormally, the capacity of the valve is sufficient to handle
any blow-hy and a small amount of ventilating air, The
ventilating air is then drawn [rom the clean side of the

carburetor air cleaner, through the tube connecting
carburetor air cleaner to rocker cover, into the crankcase.

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

connaction to the

conditions,

At partially throttle open

EC-1

== Frash air
= Elow-by gas
duw Air wsed in filtering oil
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At full throttle open

=P T | g, AL

= Fr&sl;l air
= Blow-by gas
dm Ajr wsed in filtering il

Fig. EC-1 Crankcase emission control system

EXHAUST EMISSION CONTROL SYSTEM

DESCRIPTION

The engine modification system is employed by the
Al engine. It consists of a modified carburetor, distribu-
tor and throttle opener.

Throttle opener

The function of the throttle opener is to open the
throttle valve of carburetor slightly in vehicle coasting
condition. During deceleration, manifold vacuum rises and
a quantity of mixture in the engine is not sufficient so
that a normal combustion can not continue, and a great
amount of unburmed HC is emitted. The carburetor
equipped with the throttle opener supplies the engine
with an adequate charge of combustible mixture to keep
proper combustion during deceleration, resulting in

EC.-2

remarkable reduction ot HC emission,

The operation of the throttle opener 15 as follows. A
schematic drawing of the system is shown in Figure EC-2.
At the moment when the manifold vacuum increases as
occurs upon deceleration, the control valve opens to
transfer the manifold vacuum to the servo diaphragm
chamber and the throttle valve of the carburetor opens
slightly. As the vehicle speed decreases, the manifold
vacuum lowers to the predetermined value. The control
valve hegins 1o close gradually, keeping the manifold
vacuum at the predetermined constant value.

As a result, both low HC emission and normal engine
brake during deceleration are obtained.

The altitude corrector is provided with a slight preload

fo compensate the variation of the atmospheric pressure.



EMISSION CONTROL SYSTEM

SEMVO

T diaphrag m!

E

Valve

Dhaphragm

Altitude correclor
Vacuum adjusting screw
Filter

Manifold vacuum tube
A djusting screw
Frimary throttle valve

= - =l T L P O

Fig, EC-2 Throttle opener control system

EVAPORATIVE EMISSION CONTROL SYSTEM

CONTENTS

DESCRIFT ION

DESCRIPTION

This system consists of four basic elements indicated
helow:

1. Fuel tank with positive sealing filler cap
2. Vapor-liquid separator

3. Vapor vent line

4" Flow guide valve

The flow guide valve prevents blow-by gas flowing into
the fuel tank and guides fresh air into it, preventing
gasoline vapor escaping into the carburetor air cleaner.

Flow guide valve operates and blow-by gas and gasoline
vapor flow as follows.

EC-3

FLOW GUIDE VALVE

When the engine is at rest, the vapor vent line, vapor
liquid separator and fuel tank are filled with evaporation
gas produced. in the sealed type fuel tank. A flow guide
valve opens when the gas pressure is above 10 mm (0.4 in)
Hg. The gas passed through the Mow guide valve (2) is
accumulated the crankcase. Once the engine starts, evapo-
ration gas in the carnkease, manifold and carburetor air
cleaner 18 sucked inio the manifold for combustion, When
the pressure of the sealed type fuel tank, vapor liquid
separator and vapor venl line becomes negative by
decreasing the fuel, the flow guide valve (1) opens to send
fresh air from the carburetor air cleaner to the fuel tank.
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- ~—
o T
(1
FROM
£ = CARBURETOR

AlR CLEANER
FROWM

FUEL TANK

POSITIVE SEALING
FUEL CAP ||
\‘h

-

FLOW GUIDE VALYE
[The valve opens when
the pressure is over 10
mm (0.4 in) Ha.l

CRANKCASE VENTILATION VALVE

FLEL TAMK

FLOW GUIDE VALVE

This valve is mounted in the engine compartment.

Marks A, F and C are engraved in

indicate the connection of the vapor vent line.

Fig. EC-3 Evaporative emission control system

the body of the valve to o ™
'

'
o e D W
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FUEL TaNK L TLIR CLEALAMER
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ii --I .\H'\.
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TO CRANKCASE

Fig. EC-4 Flow guide valve

EC.4
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MAINTENANCE AND TESTING

CONTENTS

GEMNERAL MAINTEMANCE ..o oo oo .. El- 5
BRI i L% Bues s i e e e b B EC- &
Cristributor . e e EC- 5
SPArK PRI L e o e e e FC- b
High tension catde . ., oo . . i e e EC- &
Battery | .. it s EC- 6
Carburetar air cleanar element .. .. ... ... ..., EC- 6

CRAMNECASE EMISSION CONTROL

Y STEM e i EC- &

EXHAUST ENMISSION COMTHOL SYSTEM EC- 7

GENERAL MAINTENANCE

To make sure that exhaust enmssions are maintained at
a low level, it is rtecommended thal ingpection he
conducled every 12 months or every 20,000 km (12000
miles), whichever occurs first, Best engine operation and
minimum c¢xhaust emigsions will he obtained through
periodical inspections and from recormménded servicing at
these mlervals.

Carburctor

Check the choke setting and adjust to specitications as
requuired.

Proper carburctor idle mixture adjustment is impera-
tive for best exhaust emission control,

Refer to the arucle given in “Adjusting ignition tinung,
engine idling speed and gas mixture™.

Distributor

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

ECS

Adjustrment with vacuum gauge

ana tachOmMeTer | . .. oW Faivms o e e e s )
Adjustment only with a tachometer .. ... ... ELC-10
Removal o e e e e EC-10
EVAPORATIVE EMISEION COMNTROI
SYSTEM o e EC-11
Checking fuel tank, vapor liguaid separator
g vapurvenl line L. o e . EG-1]
Checking flow guidevalve © oo oo L. LC-11

1 | Thickness gauge 2 |

Distributor |

Fig. F(-5 Checking distributor breaker point gap

spark plug

Remove and clean plugs in a sand blast cleaner. Inspect
cach spark plug. Make sure that they are of the specified
heat range. Inspect insulator for cracks and chips, Check
both center and ground electrodes. Tt they excessively
worn, replace with new spark plugs. I'ile center clectrode
flat. Set the gap to U880 to 080 mrm (L0215 o 00335
in} vsing the proper adjusting tool, Spark plug should be
replaced every 20,000 km {12000 miles).
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Fig. EC-6 Checking spark plug point gap

High tension cable

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

Connect the ohmmeter between the spark plug adaptor
and the corresponding electrode inside the cap. If the
resistance is more than 30,000 ohms, remove the cable
from cap and check cable resistance only, If the resistance

is still more than 30,000 ohms, replace cable assembly,

Fig. EC-7 Checking high tension cables

Battery

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

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

Carburetor air cleaner element

The paper element has been specially treated (Viscous
type), and therefore, no cleaning is required. But it should
be replaced every 40,000 km (24,000 miles).

CRANKCASE EMISSION CONTROL
SYSTEM

1. Check hoses and hose connections for leaks.

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

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

3. Test the crankcase wventilation control walve in
accord ance with the following method.

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

Normal control wvalve replacement period is every
S0L000 km (30,000 miles).

INTAKE MANIFOLD ) \

- I!
e

Fiy. EC-8 Cross-sectional view of crankcase

ventilation control valve
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4.  Crankcase steel net

If clogged with oil slush clean with gasoline and dry

with compressed air,

ey adE

-
-
u
=
=
-
-

-.:-E].._l-lll-lll'l

CRANKCASE
STEEL NET

e

Fig. EC-2 Crankcase steel net in cylinder block

EXHAUST EMISSION CONTROL
SYSTEM

Adjust the throttle opener after sufficiently warming

up the engine. Make sure that the choke walve 1s fully
Open.

In the following subparagraphs, two methods:

1) Adjustment with vacuum gauge and tachometer

2) Adjustment only with a tachometer; are described.
When a highly accurate vacuum gauge 15 available,
use it.

Adjustment with vacuum gauge
and tachometer

1. Installing tachometer of the engne tester and
vacuum gauge
Install 2 connector on the blind hole of the intake

manifold (A 1/8 inch tapered screw is installed.). and
connect the vacuum tube,

EC-7

1 | Intake manifold ‘ 3 | Vacuum gauge

I.?,‘. | Conneclor

Fig. EG-10 Vacuurnt gange installation

2. Connect the servo diaphragm vacuum tube directly

to the intake manifold connector without laying through
the control valve.

3. With negative pressure (vacuum) in the mntake
manifold, the servo diaphragm operates, and thus, the
primary throttle valve is opened. When the servo dia-
phragm normally operates, engine speed rises reaching
1.700 to 1,800 rpm. When engine speed does not reach
this range, turn adjusting screw properly. (See Figure
EC-11.)

(1) When engine speed is lower than the prescribed
ranige, turn the adjusting screw clockwise,

(2) When engine speed is higher than the prescribed
range, turn the adjusting screw counterclockwise,

Upon completion of the adjustment, set the adjusting
serew lock nut stationarily, and make sure that engine
speed is in the prescribed range correctly.

o

-

I 2 ] Adjusting screw {

| Lock nut

Fig. EC-11 Servo diaphragm adfusting screw
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4. Disconnect the servo diaphragm vacuum tube from
the intake manifold, and connect it to the control valve.
Connect the vacuum tube of the control valve to the
intake manifold {normal piping).

5. Ag the servo diaphragm operates, the hnk connected

——m _EeTY sy .

to the primary throttle wvalve shaft controls primary
throttle valve opening. When engine speed 1s increased to
approximately 3,000 rpm and lowered naturally from this
speed, changes in servo diaphragm link stroke, intake
manifold vacuum, and engine speed are as shown in igure
EC-12.

serva diaphragm
s
a1

Manifold vaccum
——

Operating depression

i

=i

e

W

| ; FFull E
ﬁ\sﬁﬁ'l’_ﬁ dlmhragm link stroke E
I £
i (=8
i

i y =0 b=
1 1 E
| : L
' 5]

|
1
[ntake manifold vacuum

e

p

000w

=

=

Engine speed =

— 2000
1000

aan

Time (second)

il

L

Fig, EC-12 Chariges in servo diaphragm link stroke, intake manifold vacuum

and engine speed

As engine speed lowers, negative pressure generated in

the intake manifold also lowers. However, dropping of

negative pressure in the intake manifold is suspended for
4 few seconds by operating the servo diaphragm and
control valve, {In the graph shown in the Figure EC-12,
curve is comparatively flat.) Thus, condition under which
HC emission gas is easily generated is controlled.

The comparatively flat portion of the curve shown in

EC-8

the Figure EC-12 is called *“Operating depression”.

6. Operating depression changes depending on altitude,
and thus, servo diaphragm and control valve operations
are adjusted in coincidence with altitude at which the
vehicle is driven automatically. The graph shown in the
Figure EC-13 indicates change in operating depression for
changes in atmospheric pressure and altitude.
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Fig. EC-13 Changes in operating depression for changes in
atmospheric pressure and altitude

How Lo read the Figure BC-13 {Determining operating
depression) and adjustment of control valve:

(1)  When atmospheric pressure is known, operating
dapression 18 found by [ollowing arrow line A", When
altitpde is known, operating depression is found by

following arrow line B,

(2} Turn the adjusting screw of the control valve (See

the Figure EC-14.) and adjust the control valve so that
negative pressure in the intake manifold is suspended as is

for a few seconds at the value of operating depression
[ound as described in (1) above while engine speed lowers

from 3,000 rpm to 1,000 rpm.,

Lock screw

Cantool valve

Vacuum adjusting screw [ 3

F:.:gr. FO-14 Coniral valve

EC-H
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Adjustment only with a
tachometer

1. Install a tachometer of the engine tester and follow
the instrictions described in “2” thaorgh 4™ for “Ad-

justment with vacuum gauge and tachometer™ above,

2. With the engine unloaded; increase engine speed to
3,000 rpm, and release the throttle valve lever. Normally,
engine speed lowers as shown in Figure EC-12.

d.  Time required in lowering engine speed from 3,000
rpm to 1,000 rpin 18 normally 4.0 0.5 seconds in case of
manual transmission or 3.01X 0.5 seconds in case of
aulomalic transmission,

(1} When engine speed lowers in time shorter than this
range, turn the adjusting screw of the control valve
clockwise,

(2) When engine speed lowers in time longer than this
range. tumm the adjusting screw of the control valve
counterclockwise,

Upon completion of the adjustment, tighteri the lock
screw, and make sure again that throttle valve closing
timing is correct.

Mote: a. When tuming the vacuum adjusting screw, do
not depress the screw with a screwdriver.

b. When measuring operating depression and
engine speed lowering timing, be sure to tighten
the lock screw of tha control valve first,

c. When the sarve diaphragm does not draw the
link or operating depression is high vacuum, turn
the vacuum adjusting screw clockwise.

When the servo diaphragm draws the link at idling
speed or operating depression is low vacuum, turn
the vacuum adjusting screw counterclockwise.

S8t the lock screw stationarily, repeat the above
described adjustment, and make sure that oper-
ating depression is correct and that engine speed
settles down at the rated idling speed.

Removal

When replacing the control valve and servo diaphragm,
the following instructions apply:

Control valve

I. Disconnect the vacuum tube from Lthe control valve.

2. Remove two set scrows.

3| Vacuum tube

1 f Installation holt
li Conttol valve

Fip, EC-15 Removing control valve

Servo diaphragm

l. Dhsconnect the vacuum tube from the servo dia-

phragm.

Z. Remove the servo diaphragm topether with the

carburetor,

3. Withdraw the cotter pin, and remove the link,

4, Loosen the lock nut, and remove the servo dia-

phragm from the carburetor.

EC-10

— 3
I;,-—HI ] e II.':_'.'I|
| b I | | I _ i) ||I
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1| Servo diaphragm 4 | Bracket
2 | Lock nut 5 | Stopper
& | Link & | Carburetor

Fig. EC-16 Servo diaphragm
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EVAPORATIVE EMISSION
CONTROL SYSTEM

Checking fuel tank, vapor-liguid
separator and vapor vent line

1. Check all hoses and fuel tank filler cap,

2, Disconnect the vapor vent line connecling Mow guide
valve to vapor-liquid separator.

3. Connect a 3-way connector, a manometer and a cock
for an equivalent 3-way change cock) to the end of the
vent line.

4. Supply fresh air into the vapor vent line through the
cock little by little until the pressure becomes 368 mm
(14.5 in) Aqg.

3WAY
COMNECTOR
COCK

+

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

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

7. Variation of height should remain within 254 mm
(1.0in) Aq.

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

9. If the height does not drop Lo zero in a short time
when the filler cap is removed. it is the cause of the stuffy
hose.

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

368 mm (14.5 in) Ag

MANOMETER

VAPOR-LIQUID SEPARATOR

FUEL FILLER
CAP

Fig. EC-17 Checking evaporative emission control system

Checking flow guide valve

I. Disconnect all hoses connected to the flow guide
valve.

2. While lower pressure air is pressed into the flow guide
valve from the ends of vent line of fuel tank side, the air
should go through the valve and flow to crankcase side. If
the air does not flow the valve should be replaced. But
when the air 15 blown from crankease side, it should never
flow to the other two vent lines,

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

4. This valve opens when the inner pressure 10 mm (0.4
in) Hg. In case of improper operalions or breakage,
replace it.

EC-11

Fig. EC-18 Flow guide valve
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ADJUSTING IGNITION TIMING,ENGINE
IDLING SPEED AND GAS MIXTURE

CONTENTS
ADJUSTING 1GNITION TIMING .. ... ... . EC12 Adjusting only with a tachometer .. ... .. ... EC-12
ADJUSTING 1DLING SPEED ANMD Adjusting with CCO meter and tachometaer EC-12
GAS MIXTURE (... o o s s EC-12

ADJUSTING IGNITION TIMING

1. Check the spark plugs and distributor breaker points
for condition.

-
.

Thoroughly wipe off dirt and dust from the timing
mark on the crank pulley (Figure EC-19),

3. Warm up the engine sufficiently.

4.

wire, and install a tachometer.

Install a timing light on the No. 1 cylinder spark plug

5.
distributor can be moved by hand.

Loosen the set screw (o such an extent that the

6. Setidling speed to approximately 700 rpm.

7. Adjust the ignition timing to 5°BTDC (Before Top
Dead Center) by the use of timing light.

8. Lock the distributor set screw, and make sure that

the timing is correct.
TDC 5'1:‘{_15' 20" BT_Dr:bl 3

E K 4
-.\'- I

Fig. EC-19 Timing marks on crank pulley

EC-12

ADJUSTING IDLING SPEED
AND GAS MIXTURE

Adjusting only with a tachometer

1.  Warm up the engine sufficiently.

4

Continue engine operation for one minute under
idling speed.

3. Adjust the throttle adjusting serew and idle adjusting
screw  correctly 5o that best engine idling speed is
obtained. (750 rpm for vehicle with manual transmission

and 780 rpm for vehicle with automatic lmn:-‘.missiun_]

4.
mixture) and reduce engine speed to 700 rpm (750 rpm

Turn the idle adjusting screw clockwise (for a leaner
for vehicle with automatic transmission).
3.

make sure that idling speed is approximately 600 rpm
when the shift lever is set to "D’ range.

In the case of an automatic transmission model,

Adjusting with CO meter
and tachometer

1. Warm up the engine sufficiently.

2. Continue engine operation for one minute under
idling speed.
3. Adjust the throttle adjusting screw so thal engine

5peed is 700 rpm for vehicle with manual transmission
{750 rpm tor vehicle with automatic transmission ).
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4. Adjust the idle adjusting screw so that CO percentage
is 2.0 to 3.0%.

5.  Repeal adjustments as described in 3. and 4, above s0
that CO percentage is 2.0 to 3.0 at 700 rpm (CO per-
centage 2.0 to 3.0 750 rpm in the case of an automatic
transmission model).

6,  In the case of an automatic transmission model,
make sure that wdbng speed 15 approximately 600 rpm
when the shifl lever is set (o *D” range.

Throttle adjusting screw 12 I Idle adjusting screw

Fig. EC-20 Throitle adjusting screw and idle
dadfusting screw

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles : Possible causes
Rough engine idle Incorrect carburetor adjustment idle speed,
OF engine stop idle mixture, choke setting

Incorrect basic ignition timing

Engine idle too fast Trouble in throttle link and cable
Incorrect throttle opener adjustment

Trouble in control valve

Remedies

Adjust idle speed mixture and timing.

[ Check throttle ink and cable.
|

Adjust throttle opener.

Replace control valve.

Car knock when Incorrect throttle opener adjustment

coasting
Trouble in control valve

Adjust throttle opener.

|
| Replace conlrol valve.
|
|

EC-13
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RECOMMENDED PERIODICAL MAINTENANCE

ltem Interval km (miles)
= b : I SV TP ST
1. . Engine
Check and adjust ignition timing. every 5,000 ( 3,000)
Adjust engine idling, 3.000 ( 3,000)
Engine tune-up. 20,000 (12,000)
Check spark plugs. 5,000 (3,000)
Replace spark plugs. 20,000 (12,000)
Check high tension cables. 20,000 (12,000)
Check distributor breaker points. 5,000 { 3,000)
Replace distributor breaker points, 20,000 (12,000)
Grease distributor cam and cam heel, 10,000 ( 6,000)
Replace carburetor air cleaner element. 40,000 (24,000)
L. Crankcase Emission Control
Check hoses and piping connections for loose, ' 20,000 {12,000}
Check ventilation control valve for operation, i 20,000 (12,000)
3. Exhaust Emission Control
Check throttle opener setiing (throttle valve opening position and |
vacuum) ' 20,000 ( 12.,000)
4. Evaporative Emission Control
Check hoses, hose connectors and pipings for leaks. 20,000 (12,000)
Check flow guide valve for proper function. 20,000 (12,000)

SERVICE DATA AND SPECIFICATIONS

Type of crankcase emission Control ... ..ovvieei oot oo erirsss e s Closed type
Type of exhaust emission control ... seeeessssensen Engine modification
Carburetor

L O AU BL S S St O St S A T L HITACHI

IIOABL . i b v g e b o s o b T DCGI06

B e e e e e i e i i B L Down draft dual throat

EC-14
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Barrel

Bore
Large venturi

Small venturi

Main jet ..........

Main air bleed

Main nozzle

mm (in} dia.
mm (in) dia.

Ist mm (in) dia.
2nd mm {in} dia.

mm {in) dia.

Slow jet ...

Slow air bleed

Power jet

Accelerator pump injector

Injection volume
Dumper spring
Choke spring
Fast idle

Alternator

CC {CU N woaiimrrmminnmnvarmmieiessrenss snsbsnnnes sevak bmass

1L
g{lb) .........

R N N N P R N T Ry R T R PR R S e FEE Y

llllllllllllllllllllllllllll

----------------------------

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

mun (in) dia.

Modecl
Capacity

Distributor
Make
Maodel

Condenser

Spark plug
Make
Model

Flow guide valve

Opening pressure

Control valve

EC-15

Primary
26 (1.024)
20 (0.787)
8(0.315)

#93
sl
2.1 (0.083)

#43
#220
#0l)
............. 0.5 (0.020)
0.7 (0.04)
1,000 (2.205)

110 (0.243)
17.5% {Throtile opening at

Secondary
30(1.181)
26 (1.024)

7(0.276)
13 (0.512)

¥135
#8580
2.8 (0.110)

#50
F100

full choke)

HITACHI
LT133-05
12V-33A

HITACHI
D4 12-63
(22

N.G.K.
BP-&E

HITACHI
FGA-L

HITACHI
TPAZE-1
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Operating depression {ar Sea level)

servo diaphragm
Full stroke

Operating stroke

Tune up dala
Basic timing

Idling speed

CO percent setting

Distributor dwell anule

Spark plug gap
Chaoke satting

nnnnnnnnnnnnnn

minbg (in Hz} ..o

----------------------------------------------------------------------

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

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

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

s 008 0 579 (223 0 22.8)  for manual

LIUTIS [T 55101}

5 (0. 19265
1,400 1o 1 85 rpm of engine speed on

no loading

5% BTDC/700 rpm

J00 rpm for manual transmission
GO0 rpin 1 the range ol **Dove™
for automatic transmission

20to 30

A9 to S5 at 0.5 mm (0.02in) of
Point gap

08 to 0900315 to 0.0353)
Munuul

SERVICE JOURNAL OR BULLETIN REFERENCE

DATE

JOURNAL or
BULLETIN MNo.

PAGE No.

SUBJECT

LT

EC.16



SECTION EE
ENGINE ELECTRICAL
SYSTEM
MODEL
A10 & A12

ENGINE
BATTERY oo, EE- 1
STARTING CIRCUIT oo FE- 3

STARTING MOTOR--— oo FE- 4

CHARGING CIRCUIT - EE-19
ALTERNATOR oo FE-16 @

REGULATOR - EE-24
GNITION CIRCUIT o EE-30

DISTRIBUTOR - vvvvovvive T EE-30

IGNITION COIL. oo FE-37

NISSAN MOTOR CO., LTD. SPARK PLUBS - EE-39

TOKYO, JAPAN




ENGINE ELECTRICAL SYSTEM

BATTERY

CONTENTS
FERSRE T s EE:A CHARGING © ... . i iian i inienan, EE-2
CHECKING ELECTROLYTE LEVEL .. ....... EE-1 INSTALLATION . v it EE-3
CHECKING SPECITIC GRAVITY ............ FE-1

REMOVAL

1. Dhsconnect the negative (-) terminal lirst and then
the positive (+) terminal.

2. Remowve the retainer nuts and take off retainer.

3. Release retainer bolls and remove battery.

CHECKING ELECTROLYTE LEVEL

Adjust the electrolyte level in the battery when the
ballery is in a fully charged condition. The clectrolyte
should maintain its indicated correct level in the battery,
No water other than distilled water should be added.

ill up to this level

1 | Vent plug
2| Flectrolyte
1 | Level indicalor

l"'.!'g. EE-1 Efe-r:a‘ru.iyt:—: ff.'w-.'f

CHECKING SPECIFIC GRAVITY

The specific gravity of the battery liquid is measured
by means of a hydrometer. When, according to the table
described later, the charging of the battery is below 60
percent [the specific gravity is below 1.20 converted into
the condition at 20"C (68°F)] and also when the

EE-1

difference in the specific gravity of the individual cells is
above (1.025, the battery must be changed or adjusted.

(1 ~(Z)
-
S ebdoo Read top |ewel
& - 0 with scale

I | Thermal gaupge
2 | Hvdromeler

Fig. EE-2 Checking specific gravity

— Temperature cONversion in measuring
specific gravity —

The standard specitic gravity of the electrolyte is
obtained when the battery is fully charged al an electro-
Iyte temperature of 20°C (687 F).

When temperature rises 17C (1.8°F) the specific
gravity decreases 0.0007, and reversely, when temperature
drops 17C (1.8%F) the specific gravity increases 0.0007.
Therefore, assuming the specific pravity at t°C is 51, 524
al  20°C (68°F), is calculated

according to the following expressions.
S0 = 5t +0.0007 (t - 20)
I, 0.0007 (t-20) is X
Sap=51+ X

the specific gravity

Accordingly, if X is known beforehand, 5,5 can be
obtained easily. The wvalues of X are shown in the

tollowing table.
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Temperature Temperatune i Temperature
L R o °F) sciep X
032,00 oo 0014 | 14 (57.2) I8 B2.4)
eone 004 T
1(33.8) 15 (39.0) 297 84.2)
veen =013
2 (35.6) 16 (60.8) ... 0,003 | 30 ( #6.0) ... 0.007
3(37.4) oo D012 | 17 (62.6) o 0,002 | 31 87.5)
o D008
4.039.2) 18 (64.4) 32 89.6)
e 00T o 0,001
5(41.0) 19 (66.2) 330 914y, 0.0pDo
G (4283 . -0.010 20 (aE0) ... 0 40 93,27, D0 LD
T{44.6) ... 0,000 | 21 (69.8) 350 9540
wave L EMN] e TR
8 (46.4) 22 (71.6) 36 { 96.8)
o 0008
9 (48.2) 23(73.4) ... D002 | 37( 98.6)..0.012
10 (50,0) ... -0.007 | 24 (75.2) ... 0.003 | 38 (100.4)
_ o 0013
I1(51.8) |25 (77.0) 39 (102.2)
cere =L LMIG T B
L2 (53.6) 26 (T8.8) 40 (10401 .... D014
13 (55.4) o 0,005 | 27 (30.6) e 0.005

Converted specific gravity {520,
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Electrolyte temperature (o)

The state of discharge of the baitery can be determined
by checking the specific gravity aceording to the follow-
ing table. (The electrolyte level should be satisfactory).
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Charging condition (%)
Fip, EE-3

CHARGING

When the specific gravity of the electrolyle is below
1.20 with the electrolyte level being satisfactory, it is
necessary to recharge the battery. Whenever, a quick

EE-2

charge is carried out, the negative {-) terminal of the
baitery must be disconnected. The corroded términal
posts of the battery should be cleaned with warm water of

bicarbonate of soda solution prior to charging. The
following points should be observed in charging,

1, If the electrolyte level is below the plates, add
distilled walter.

2. Remove all the vent plugs and keep them at a
particular place.

3. Keep the electrolyte lemperature below 453°C

(113°F) during charging.

4,  During charging the voltage increases gradually until
it reaches the particular maximum value (2.5 V/cell). The
charging is completed when this value stays almost
constant for more than one hour and all cells gas freely.
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5. If the specific gravity is above 1.260 (20°C or 68°F)
after charging, adjust it by adding distilled water.

6. Keep any open flame away from the place where the
battery is being charged.

7. Replace vent plugs and clean the upper face of the
battery after charging.

INSTALLATION

1. Mount the battery firmly so that the bouncing or
shaking of the vehicle may not move it.

2.
and tighten nuts securely.

Clean cable terminals, coat them thinly with grease

STARTING CIRCUIT

The purpose of this starting system is lo crank the
engine.

When the ignition switch is set to “start”™, current flows
through the “series” and “shunt’ coils of the solenocid and
thus, the solenoid is excited. The plunger is pulled into
the solenoid so that it operates the shift lever to engage
the drive pinion with flywheel ring gear, and the magnetic
switch is closed,

When the contacts (stationary and movable) are closed,
the motor operates 1o crank the engine, and the “‘series™
coil of the solenoid is cut out. The magnetic force of the
*shunt” coil is sufficient to hold the pinion in mesh after
shifting the system.

When the engine is operated, and the ignition switch is
set to “ON”, the “series” coil demagnetizes the “shunt™
coil, and the return spring actuates the plunger to return
to the original position. Consequently, the motor stops.

More positive meshing and demeshing of the pinion and
the ring gear teeth are secured by means of the over-
running clatech. The over-running clutch employs a shift
lever to slide the pinion along the armature shaft so as to
engage or disengage with the ring gear teeth. The
over-running clutch is designed to transmit driving torque
from the motor armature to the ring gear, and to permil

the pinion over-running the armature when the engine is
started.

EE-3

@

¢

(8
1 | Stationary & | Shift lever 11 | Moving con-
conitact T | Pinion tact
2 | Series coil 8 | Ring gear 12 | Battery
3 | Starting swilch | 9 | Pinion sleeve | 13 | V'S" rexminal
4 | Shunt coil Spring 14 | “B” terminal
5 | Return spring |10 | Armature 15 | "M"” terminal

Fig. EE-4 Starting motor circuif
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STARTING MOTOR
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Crear case

Dhusl cowver
Shifl lever

Dust cover
Shift lever pin
Magnetic switch
Center bracket

- R - PR N

Armalure 15 | Ower munning clutch
Thoust washer 16 | Field coil

Metal 17| Yoke

Stopper washer 18 | Brush cover
Stopper clip 19 | Brush

Pinion stopper 200 | Rear cover

Pinion 21 | Through balt

Fig. EE-5 Exploded view of starting motor (5114-87L)

REMOVAL

1.

Disconnect the hattery ground cahble.

EE-4

Disconnect the black and yellow wire from the
magnetic switch terminal, and black battery cable from
the battery lerminal,

& o
e .':’nEi:'ﬁIJ
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2.  Remove two bolts used to secure the starting motor
on the clutch housing. Pull the starter assembly forward
and remove the starting motor.

DISASSEMBLY

1.  Remowve the brush cover, and take out the brush.

Fip. FE-6 Removing the brush cover

2. Loosen the nut used to secure the connecting plate
to the magnetic switch “*M" terminal. Remove two screws
used to secure the magnetic switch, Remove the cotter

pint, and withdraw the shift lever pin. Now, remove the
magnetic switch.

Fig. EE-7 Removing the magnetic switch assembly
3. Remove two through bolts and rear cover assembly.

Remove the yoke assembly by Tightly tapping with a
wooden mallet,

EE-5

Fig. EE-8 Removing the hrush cover and yoke assembly

4.  Withdraw the armature assembly and shift lever,

e -._ ol ol e .
= | o -
-

£k a w
; e =
| i gl i e iy A

o gl

Fig. EE-9 Removing the armature assembly and shift lever

5. Remove the pinion stopper [tom the armature shaft
end. To remove the stopper first, remove the stopper
washer, and push the stopper to the over-running clutch
side, and after removing the stopper clip, remove the
stopper together with the over-running clutch. Withdraw
the over-tunning clutch assembly from the armature shaft.

Fig. EE-10 Removing the over-running clulch assembly
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CLEANING AND INSPECTION

Clean all disassembled parts. Be careful not to use
prease dissolving solvent for cleaning of the over-mmning
clutch, armature assembly, magnetic swilch assembly and
field coils since solvent dissolves grease packed in the
cluteh mechanism and damages the enils or insulators.

Check them for damage or excessive wear. Replice
them as required,

Terminal

Check the terminal for damage and wear, and replace if
NECEssary.

Field coil

Check the field coil for insulation. If the coil insulator
iz damaged or worn, replace.

Testing field coil for continuity

Connect lest probe of a crenit tester or a resislance
counter to the field coil positive (+) terminal and
positive (+) brush holder. If the tester indicates no
continuity, the field circuit or coil is apen.

- = ]
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Fig, EE-11 Contirnuity test of field coil

Testing field coil for ground

Place one probe of a circuit tester onto the voke and
the other on to the leld coil positive (1) terminal. It
resistance is read, the field coils are grounded.

EE-B

Fig. EE-12 Ground test of field coil

Field coil test for short-circuit

Unsolder the connected seclion of each eail and check
the circuit
described ahowve.

wilh 2 tester in the same

TIENTIET - 88

When the coil is defective, replace the cuil,

Brush and brush lead wire

Check the brush contact for surface condition and
wear. When the brush contact 15 louvse, replace the brush.

If the brush is worn and height is less than 6.3 mm
(0.25659 in), replace it,

Check the connection of the lead clip and lead wire for
conditions.

Check brush holders and spring ¢lip to ensure that they
arc nol deformed or bent and properly hold brushes
against the commutator,

If the brushes or brush holders are dirty, clean.

Brush spring tension

Meazure the brush spring tension by the use of a spring
scale as shown in Figure EE-13. The reading should be
approximately 0.8 kg (1.76 1h).
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Fig. EE-13 Inspection of brush spring pressure

Armature assembly

Check external appearance ol the armature and the
commutator.

1. Measure the armature shaft for bend by the use a dial
gauge. Replace the armature shaft if the bend exceeds
(.08 mm (0.0031 in).

1—-—:;—- - e s

Fig. EE-14 Inspection of armature shaft for bend

the
commutator is rough, smooth it lightly with a No. 500

2. Inspect the commutator., If the surface of
emery paper. Check the commutator also for out-of-
round. If the out-of~round is more than 0.4 mm (0.0O157
in}, turn the commutator (armature) in a lathe, so that the
out-of-round is less than 0.05 mm (0.0020 in). When

depth of mica from the surface of commutalor segment is

EE-7

reduced to less than 0.2 mm (0.0079 in), under-cut the
mica 5o that depth is in range from (0.5 to 0.8 mm (0.0197
to 00315 in).

The wear limit of the commutator diameter is 2 mm
(0LOT87 in). If the commutator is worn excessively, repair

or replace it.

—=——1  FILE
: =
COMMUTATOR
0.5 to 0.8 mm
ROUND  (0,0197 10 0.0315 in) SEGMENT

- 't'"'% C
“]—f ;;; MICA

CORRECT

w:ﬁ_

"l". I'._ I. | I |I |-'

INCORRECT

Fig. EE-16 Undercutting insulating mica

3. Inspect the soldered connection of armature lead and
commutator. If loose connection is found, resolder (using
rosin flux).

4, Testing armature for ground

Place one test probe ol a circuit tester, on to armature
shaft and the other on to each commutator bar.

If the tester shows continuily, armature is grounded.
Replace the armature with new one,
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Fig. EE-17 Ground test of armature

5, Check the armature for short circuit by placing it on
an armature tester placing a hack-saw blade over the
armature core, and by rotating the armatuze. If the saw

blade vibrates, armature iz short-circuited.

Fig. EE-18 Armature test for short-circuit

6. Check the armature for continuity by placing probes
of a tesler on two segments side by side, If the tester

shows no conduction, the circuit is open.

Over-running clutch assembly

Check the over-running cluteh for operation, and
replace i the cluteh is defective due to slippage or
dragging,

Inspect the pinion assembly and sleeve. Sleeve must
slide freely along the armature shaft spline. If damages are
found or there is a resistance while sliding, replace,

EE-8

Inspect the pinion teeth for excessive rubbing, and replace
as required. Check the flywheel ring gear also for damuge
and wear.

Testing brush holder for ground

Place one test probe of a circuit tester on to the rear

cover and the other on to the positive side brush holder. If
the tester shows conduction, the brush holder is shorted
to ground. Replace the insulator or brush holder.

Fig. EE-19 Ground test af brush holder

Pinion case bearing metal

Inspect the bearing metal for wear and side play. I the
clearance between the bearing metal and the armature
shaft is mor¢ than 0.2 mm (0.0079 in), replace the metal.
Install a new bearing and adjust the clearance to 0.03 to
0.10 mm (0.0012 to 0.003Y in). Install the bearing metal
s that the end of the bearing metal is flush with gear case
end plane.

Magnetic switch assembly

Inspect the magnetic switch contact surface. If the
contact surlace is rough, replace. Replace the pinion
sleeve spring, if weakened.

When inspecting the series coil, apply voltage (8 to
12¥) between S and M terminals, The series coil is normal
if the plunger iz attracted.

When inspecting the shunt coil, connecl the S terminal,
M terminal and switch body as shown in Figure EE-20,
With the plunger attracted, open the M teominal. The
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shunt coil & satisfactory if the plunger is attracted
continuously,

SERIES COIL

SHUNT COIL

Fig. EE-20 Inspecting series and shunt coils

When measuring the “L" dimension, depress the
plunger against a wall and measure the length “L”
between the adjusting nut and magnetic switch cover as
shown in Figure EE-21, and adjust if necessary.

"+ W PLUNGER "L" DIMENSION
F & P$31.7 to 32.3mm (1.248 to 1.272 in}

1 | Adjusting nut 2 | Plunger adjuster

Fig. EE-21 Adjusting “L" dimension

REASSEMBLY

Reassemble the starting motor in reverse sequence of
disassembly.

When assembling, be sure to apply grease to the
armature shaft spline and apply il to the rear cover and
gear case bearing metals and pinion slightly.

EE-8

TEST

Performance test

The starting motor should be subjected to “no-load”™
and “lock-torque’ tests whenever it has been overhauled
to ensure that it operates correctly when installed on the
engine, The starting motor should also be 5ubj¢cted to
these tests when finding cause of abnormal operation.
These tests are summarized as follows:

Mo-oad test

Connect the starting motor in series with the specified
battery (12 volts) and an ammeter capable of indi-
cating 1,000 amperes.

Specified current draw and revolution in these tests are
shown in “specification™.

SWITCH BATTERY
STARTER @ 2
MOTOR B
5
oD
&

@m

VOLTMETER AMMETER

Fig. EE-22 No-load test

Torque test

Torque testing equipment should be used to measure
the torque the motor will develop. A high current
carrying variable resistance should be connected to the
circuit so that the specified voltage at the starting
motor may be obtained, since a small variation in the
voltage will produce a marked difference in the torgue
development,

Specified power, voltage and torque are shown in
Figure EE-23.
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Fig. EE-23 S114-87L

Diagnoses of test

1.  Low speed wilh no-load and high current draw may
result from following:

(1}  Tight, dirty or worn bearings.
(2)  Bent armature shafl.

(3) Shorted armature;
Check armature further.

(4) Grounded armature or field;

Remove copper connector. Remove negative side brush
and insulate it from the commutator before inspection.
Using a eircuit tester, place one probe on the insulated
terminal and the other on the rear cover. If the tester
indicates conduction. remove the other brush and check
field and armature separately to determine whether the
ficld is grounded or armature 15 grounded.

2. Failure to operate with high current draw may result
from following:

(1) Grounded or open field coil:

Inzpect the connection and check the circuit by the use
of a circuit tester.

(2)  The armature coil does nol operate:

Inspect the commutator [or excessive damage due to
buring. In this case, arc may occur on defective commu-
tator during operating the motor with no-load.

EE-10

(3)  Bumed out commutator bar:

Weak brush spring tension, broken brush spring, rubber
brush, thrust out of mica in the commutator or a loose
contact brush and commutator would cause burning of

the commulator bar.

3. Low torque, low current draw or low no-load speed
canses high internal resistance due 1o loose connections,
defective leads, dirty commutator and causes listed on
item 24{3).

4. High no-oad speed with low developed torque causes

grounded field coil. Replace the fGeld coil and check for
improvement in performance,

Magnetic switch assembly tlest

L L il sl

SWITCH
!
L

STARTER MOTOR

+ EJ_‘
| BATTERY

(S

]
¥

— £=03ta 1.5 mm
DO E o 00507 in)

.!'"jg, L2249 Crreut g;lfmq:grn-:ﬁc switch ;J'_'.:.'.'Efﬂj:lly lest

When the starting motor is checked completely, check
the magnetic switch assembly. Conncet jumper cables
between the “negative” battery terminal and the starting
motor “M™ terminal, the “‘positive” battery terminal and
the starting motor “8" terminal connecting switch in
series as shown in Figure EE-24,

With the ignition switch on, measure the gap “¢”
between the pinion front edge and the pinion stopper, and
adjust by changing the plunger “L” dimension if nec-
ESSATY .

* pagle g™
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GAP £ 0.3 to 1.5mma!1

{0.0118 to 0.0591

Fig. EE-25 Measurement of gap * 4 "

SPECIFICATIONS AND SERVICE DATA

Specifications

Nominal output
Rating
System voltage
Weight
No load

Terminal voltage

Current

Revolution
Load
Terminal voltage

Cuarrent

Torgue

Pinion drive out vultuge

Make and type ...

.......................................................................... HITACHI S5114-87L

BB OIS i i e 2 30)

LELL L LA LRI R LRI R LR LR LR ELE R RS ER NN NTRL L ]'-2

ﬂ FRAFFIFRTadrdrbrAntrrdfddBidfiiddadinridinand bdvbdsda @ pdb bR bamii tcss ltlm.l f}u

5 1 | AT TN M A WO T BN e T more than 7,000

N e e g o g 2 -
B e i s less than 420
L T U more than 0.9 (6.5)

v TFddaptEimdisdeddFbdabntsdsib bRt idvimfdnhindddsadmadd ndhdda IE'S‘S 1hﬂn E

Service data

Brush length
Standard height

Wear limit

Brush spring tension

Standard pressure

111111 1 ) NP L S CURCUIRE ST R 16 (0.630)
MM (IR i s, 6.5 (0.256)
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Commutator
Outer diameter
Standard OD mm (in)
Wear limit mm (in)

ERENA AR A EN A S AL T E AN E R TR A AP E PR R AR E R

Dhfference between maximum and minimum diameters

Repair limit

Eepair decuracy
Depth of mica

Repair limit

Repair accuracy mm (in)

mm {In) i
RO BETNY: (oiriiniicvin omivasiiaioii e i o rebaie sk

mrn (i) e

e e R B

Clearance between armature shafil and bushing

. 33 (1.299)

2 (0.0787)

... 0.4 (D.0157)
. 0.05 (0.0020)

.. 0.2 (0.0079)
0.5 to 0.8 (0.0197 to 0.0315)

Repair limit MM (iN) i sssmsmsseinasn 2 ((LO079)
Repair accuracy sl - e i R S e 0.03 to 0.1 (0.0012 to 0.0039)
Armature shaft
COuter diameter
Pinion side I () il sivbinmsinsensne s eiieinsimssissnenanios 13 {063 12)
Rear end i (i) . 11.5{0.453)
Wear limil IR 1) SRRl o 1 [ K8 1§
Bend limit min (in) ........ ... 0.08 (0.0031)

Gap *£ " between the pinion front edge and the

pinion stopper T (O] eecniies s snesinsencirmscsreernscmmensnenens hd 10 LS (00118 to 0.0591)
Magnetic switch
Coil resistance
Series coil e s g Pr g kS iy b s 03 (at 20°C)
Shunt eoil B e e e .09 (at 207°0)

Plunger “*L"” dimension  mm (in)

FEN IR FFI BRI N EE I NI NI EN A NI NN N A NN S R R rEE EEE

31.7 t0 32.3 (1,248 to 1.272)

TROUBLE DIAGNOSES AND CORRECTIONS

operating sound

Over-discharging

EE-12

Troubles Trouble location Causes Remedies
Starting motor does not
operate
Mo magnetic switch Battery Delective battery Replace hattery

Measure specific gravity
of and
charge or replace the

electrolyte

battery
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Magnetic switch

operating sound is
heard

Ignition switch Defective contact Comrect or replace ig-
nition switch
Wiring Faulty starting motor grounding Correct
| Faulty battery grounding Correct
Broken or disconnected cable Correct or replace
Starter Broken armature or field coil cable Replace
Broken brush pig tail Replace
Defective mica Correct or replace
Magnetic switch Broken or shorted series coil Replace
Faulty plunger sliding Repair or replace
Battery Over-discharging Measure specific gravity
of electrolyte and
charge if necessary
Faulty tlerminal contact or loose Clean and retighten
connection
Wiring Faulty B or M terminal connections Retighten

Starting molor

Shorted armature or field coil

Worn brush or improper spring
pressure

Contaminated commutator or de-
fective mica

Repair or replace

Repair or replace

Clean and repair

Faulty brush connection Repair
Seized metal Replace
Armature contacted with pole core Repair or replace
Insufficient plunger “L" dimension Adjust
Magnetic switch Faulty contact Replace
Broken or shorted shunt coil wire Replice
The  starting motor
rotates
Pinion gear does not Ring gear Worn teeth Replace
igr::rrrm:sh witheng Starting molor Weakened pinion sleeve spring Replace
Waorn pinion teeth Replace

EE-13
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Faulty pinion sliding Repair
Dropped off lever pin Repair
Excessive plunger “L" dimension Adjust
Pinion intermeshes Starting motor Diefective over-running clutch Replace
with ring gear
Starting motor rotates Battery Over-discharging Charge battery
and pinion intermeshes ] : ! i A
; - mproper or loose termunal conlact air and retighten
with ring gear but ro- PrEDS P ghter
tation is too slow Wiring Improperly tightened connection Retighten

Igmition switch

Starting motor

Rough contact surface
Shorted armature coil or field coil

Wom brush or insufficient spring
prossure

Contaminated commutator or im-
praper brush contact

Defective mica
Lack of metal lubrication

Armature contacted with pole core

Repair or replace
Repair or replace

Repair or replace

Repair.

Repair
Repair or replace

Repair or replace

When starting switch is
set to “OFF”, the start-
img motor does notl
stop

Ignition switch

Magne tic switch

Starting motor

aulty returning

Seized contact

shorted coil

Faulty planger sliding

Pinion does not disengage the ring
aear smoothly

Pinion spline does not disengage
sinoothly

Seived pinion melal

Replace
Replace
Replacs
Replace

Repair or replace

Repair or replace

Replace

EE-14
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CHARGING CIRCUIT

The charging circuit consists of the battery, alternator,
regulator and necessary wiring 1o connect these parts. The
purpose of this system is to convert mechanical energy
from the engine into electrical ¢nergy which is used (o
operate all electrically operated units and 1o 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 [G terrmnal, primary side contact point
“P1", movable contact point “P2", voltage regulator “F”
terrminal, alternator “F" terminal, tield coil and alternator
“E™ terminal, as shown in Figure EE-26 by full line arrow
marks. Then the rotor in the alternator is exited. On the
other hand, current flows from the battery to ground
through the igmition switch, warning lamp, voltage regu-
lator "L” terminal, lamp side contact point “P4",
movable contact point “P5", and voltage regulator “E"
terminal, as shown by dotted line arrow marks. Then, the
warning lamp lights.

When the alternator begins (0 operate, three-phase
alternating current is induced in the armature. This
alternating current is rectified by the positive 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 hall of the output
vollage), and current flows from vollage regulalor “N™
terminal to “E terminal or ground through the coil

*WC1" as shown in Figure EE-27 by the dotted line arrow
marks. Then, the coil “VC1™ is excited, and the movable
contact point “P5” comes into contact with voltage
winding side contact point “P6”. This action causes Lo
turn off the warning lamp and complete the voltage
winding circuil, as shown by the full line arrow marks.

When the alternator speed is incrased or the voltage
starts to rise excessively, the movable conlact point T2
is separated from the primary side contact “P1" by the
magnetic force of coil “V2". Therefore, register “R17 is
applied into the field circuit and output voltage is
decreased. As the output voltage is decreased, the movable
contact point “F2™ and primary side contact “P1” comes
mto  contact once again, and the alternator voltage
increases. Thus, the rapid vibration of the movable
contact point “P27, maintains an alternator output
voltage to constant.

When the alternator speed is furlher incrcased or the
voltage starts to rise excessively the movable contact point
“P27 comes into contact with secondary side contact
point finally. Then, the field current is shut ofl and
altermator output voltage is decreased immediately. This
aotion causes to separate movable contact P2 [rom
secondary contact “P3". Thus, the rapid vibration of the
movahle contact point P27 or breaking and comple ting
the field circuit maintains an alternator output voltage to
constant.
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Fig. EE-26 Charging circuit (1)




ENGINE

s i ik

[T e S ———

o —— i — ————

ALTERNATOR

SRS S ——

VOLTAGE REGULATOR

IGNITION SWITCH

-
@
a — — BATTERY
8 T
gl it o
b . vy
22 P
! =
] E:rIE
: =
! . =
' =
' =
o

Fig. EE-27 C‘Fmrgi‘ng circuit (1I)

ALTERNATOR

CONTENTS
DESCRIETHON. o o 3 i e i EE-16 Inspection of brush . oo oo oo o ol EE-21
BEMON AL . o e e e EE-17 SPring PressurB 85T . .. .. ve v on s o EE-2]
DISASSEMBLY =, o v e e s s i EE-17 REASSEMBLY . .- . oo v oo, EE-21
INSPECTION AND REPAIR ............... EE-19 TS e e S T i R S s i EE-21
Rotor inspection .., ... e ha e s s ey e EE-1Y SPECIFICATIONS AND SERVICE DATA . EE-23
Inspectionofstatar . ... .. ... ... ..., EE-19 Specifications . ... e e e EE-23
Inspectionofdiode . .. ....... ... ... ...... EE-20 Servicedata .. ... EE-23

DESCRIPTION

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 small field current. Output current is
generated in the armature coils located in the stator. The
stator has three windings and generates Three-phase alter-

EE-16

nating current. Silicon diodes act like a one-way valve for
electricity so that charging current passes easily but
reverse current is shut out. In this alternator, six diodes
are wsed (three negatives and (hree positives), positive
plate has 3 positive diodes and negalive plate has 3 nepa-
tive diodes, and are installed in positive and negative
plates as an assembly.
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Fulley assemily

Fronl cover

Front bearing

FEaotar

Rear bearing

Stator

Rear caver

Erish asscmbly

Diode set plate assembly
Through ralt

-E'ﬂ-ﬂ:lﬂl:l“-l.ﬂ-lﬁ-‘.l."h-'ll—'

Fig. EE-28 Exploded view of alternator (LT125-06)

REMOVAL

1. Dizconnect the negative hattery terminal.

2. Disconnect two lead wires and connector from the

alternator .
3.  Loosen the adjusting bolt.
4. Remowe the alternator drive belt,

5. Remowe the alternator installation.

6.  Dismount the alternator from the vehicle.

Fig. EE-29 Removal of pulley

DISASSEMBLY

2, Remove the brush holder fixing screws, and remove
1. Remove the pulley nut, pulley rim, fan and the the brush holder cover, Remaove the brush holder forward,
SPHCEL. and remove the brushes together with the brush holder.

EE-17
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5. Pull out the rear bearing from the rotor assernbly

with a press or bearing puller.

Fig. EE-30 Remowal ::n_,l" brch

3. Loosen and rernove three through bolts. Separate Lthe
diode end housing from the drive end housing assembly
by tapping the ront bracket hghily with a wooden mallet.

Fig. EE-31 Drive end howstng and diode end
hosing separated

4. Remove three screws from the bearing retainer, and
separate the rotor from the front cover.

L IO RESE SV e

e

= QO

Fig. EE-32 Removal of rotor

Fi'g. EE-34 Puﬂ:'ng 1Y 3 {J-fr-r-:u:r ﬁ:—.'r:rfn_g FH)

6i.  Remove the diode cover ixing serew, and remove the
diode cover. Disconnect three stator coil lead wires from
the diode terminal with a soldering iron.,

7. Remove the A lerminal nut and diode installation

nut, and remove the diode assembly .

Fig. EE-35 Rewoving diode assembly
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Mote: When disassembling or when removed, be careful
not to deform the diode assembly by applying

unreasanable force.

. Remove the stator from the rear cover.

INSPECTION AND REPAIR

Remove the alternator from the vehicle and apply the
tester between the lead wire F {black and white color) and
the lead wire E (black color). When the resistance is
approximately 5 £3, the condition of brush and field coil
i5 satisfactory. When no conduction exists in the brush,
Lield eoil, or when resistance differs remarkably between
those parts. disassemble and inspect.

Fig. EE-36 Inspection Gfr:immumr

Rotor inspection

. Conduction test of field cail
Apply the tester between the slip rings of rotor as
shown in Figure EE-37 If there iz no conduction, the

disconnection of field coll may exisl. When the resistance
is approximately 4.4 0 at normal ambient temperature,

the candition is satisfactory.

Fig. EE-37 Conduction test of field coil

7. Grround test of field coil

Check the conduction between slip ring and rotor core,
It the conduction cxisls, replace rotor assembly, because

field coil or slip ring must be grounded.

Fig. BE-38 Ground test of field coil

Inspection of stator

1. Conduction test

The stator is normal when there is conduction between
the individual stator coil terminals. When there 15 no
conduction between the individual terminals, the cable is

broken. Replace,
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Fig. EE-39 Conduction test

5

oy

Cround test

If each lead wire of statorcoil  (including neutarl
wire) is not conductive with stator core, the condition is
satisfactory. If there is conduction, the stator coil is

grounded. Replace,

Fig. EE-40 Ground test

Inspection of diode

Each one of &) and (& plates is provided with three
each diodes. Inspect each diode for both positive and
negative conductions by the use of a tester.

The diode installed on the () plate is a positve diode
which allows current flowing from the terminal to 1)

plate only. In other words, current does not flow [rom the
(+) plate to the terminal.

EE-20

Il.'l vl FLATE
TERMINAL

Fig. EE-41 Inspecting positive diode

The diode installed on the (=) plate is a negative diode
which allows current flowing from the (=) plate to the
terminal only, In other words, current does not flow from
the terminal to (=) plate.

/' TERMINAL
=IPLATE

Fig. EE-42 Inspecting negative diode

If current flows toward both positive and negalive
directions, the diode is short-circuited. If current does not
flow both directions, the dinde is open. These diodes are
unserviceable, If there is a defective diode, replace all
diodes (six diodes) as an assembly. (5¢e the Figure EE-43.)

Test probe of a circuit tester
al::. ) Conduction
terminal ) plate X
) plate | e rrmiinal -
terminal !u (=) plate
(=) plate I| terminal { X
(=) plate 1' (£ plate
| S

4 plate | (=) plate

Fip. EE-43 Inspection of diodes
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Inspection of brush

Check the movement of brush and if the movement is
unsmooth, check brush holder and clean it. If the brush is
worn and the length 15 7 mm {0.2756 in) or less, replace
the brush with a new one. Check the brush pig tail and if
it is about to break, replace.

Fig. EE-44 Brush wear limi¢

Spring pressure test

With the brush projected approximately 2 mm (0.0787
in.} from the brush holder, measure brush spring pressure
by the use of a spring balance. Normally, the rated
pressure of a new brush spring is 255 to 345 grams (9.0 1o
12.2 oz).

Moreover, when the brush is wom, pressure decreases
approximately 20 grams per 1 mm (0.03%4 in) wear.

Zmm (0.0787 in}
=

Fig. EE-45 Measuring spring pressure

EE-21

REASSEMBLY

Reassemble the alternator in reverse sequence of
disassembly noting the following matters:

I.  When soldering each stator coil lead wire to the diode
assembly terminal, carry oul the operation as fast as
possible.

2. When install the diode A

insulating bushing and insulating tube correctly.

terminal, install the

3. Tighten the pulley nut with tightening torque of 350

to 400 kg-cm (301 to 344 in-lb). When the pulley is
lightened, make sure that dellection of V-groove is less
than 0.3 mm (00118 in).

Fig. EF-4¢ Tightening pulley nut

TEST

When measurng altermator output by means of a test
bench, a measuring instrument with which rotor shaft
speed can be changed freely is required.

MNo-load minimum revolution

I. Connect a battery and voltmeter as shown in Figure
EE7, and rotate the alternator.

2. When speed reaches approximately 800 rpm, open
the switch.

J, Inerease alternator speed eradually, and when
voltage reaches 14V, measure the alternator speed.
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The condition is satistactorny when the alternator speed
at 14V is within the rated speed,

AT ALTERNATOR

A

SWITCH

¥ e

Fig. EE-47 Circuit .:Il'agmm for seasuretnent of output (1)

Quiput cwrrent

1. Connect a varisble resistor, battery, ammeter, and

valtmeler us shown in Figure EE-48.
2. Cluse the switch SWI, and rotate the alternator.

F. When alternalor speed increases Lo approximately
A00 rpm, set the variable resistor to “Max. ", and close
the switch SW2,

4. Adjust the variable resistor praoperly so that voltage
is maintained at 14V, and increase specd further,

5. Measure amperages at 2,500 rpm and 5 000 rpm.

The condition is satisfactory when the rated amperage
or higher current is generated at 2,500 rpm and 5 000
rpm alternulor specds.

ALTERNATOR |

B4
N .
it
ISWE#_!.. ¥ |

[}

=i

i O el
1=F L
|

)

- d

Y31 IWNT

AY3alivd

A0

EICICEL
A8 I HY A

Fig. EE-48 Circuit diagram for measurement of
o Eprect (T

EE-22

e e e . e . -

When measuring alternator output with the alternator
mounted on the velele, first, disconnect the connector
from the alternator F and N terminals, and connect the
F oand A tferminals with a jumper wire. Apply a
voltrneter between the A and E lerminals. Make sure
that the voltmeter indicates battery voltape, {See the
Figure BEE-49.)

1. Pull the lighting switch to second step, and light
the main head lamp (high beam).

2. Start the engine,

3. Increase engine speoed gradually, and read voltage
indicated on the voltmeter at approximately 1,000
I

When the voltmeter indicates 125V or higher, the
alternator is normal, 1 less than 12,5V, the aliernator

may be judged defective.

Mote: a. Be sure that the battery has been completely

charged,

bh. In no event should the lighting switch be
cpenad hefore stopping the engine, when the
measurement has been completed,

Fig, Eli-d9 Cirewit diagram for measurement of output
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SPECIFICATIONS AND SERVICE DATA

Specifications
F_H__""—-——m_ »und Tvpe i i . HITACHLI LT133405
e ' J'mk“nd_%vpl ML Bliae (for US.A., CANADA)
Mominal output V-A 12-25 12-33
Pole Negative ground s
Revolution rpiT 1,050 to 13,504 1.000 1o 13,500
:Tr::;:fltliili::ilﬁﬂmm TP Less than 1,150 Less than 1,000
Output current A More than l.ﬁ More than 24
(v, rpm) (14, 2,500) (14, 2,500)
Maore than 23 More than 33
(14, 5.000) (14, 5,000
Weight kg (Ih) 34 (7.5} —
Applicd regulator TL1Z-37 R
Service data
T Make and Tvpe : 1S
wem T | ATAGHLTISes | )
S-LL{-IL}[ coil N _ R
Resistance per phase £ 017 Jat 20°C (689 1)) .15 [at 20°C (68%F)]
Kotor coil
Resistance 0 4.4 [at 20°C (68°F)] 4.5 [at 20°C (68°F)]
Lrush

Brush length

Wear limit

Spring pressurc
Slip ring

Outer diameter

Reduclion hmit

Eepair limil

Repair accuracy

i (i
oo i)

kg (1b)

i (in)
i (in)
mim (in)

i {in)

14,5 (0.571)
TO(0.2756)
(L2310 35 (0,535 1o 0.77)

311220
1{0.0394)
0.3 (0.0118)
0.05 (D.0197)

EE-Z3
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REGULATOR

CONTENTS
B T R R P EE-24 Chame relay ..ol O i uratva b, EE-27
MEASUREMENT OF BEGULATING Precautions for adjustment .., oL 0000 EE-27
S R o N Y e U SR e B O o EE-2b SPECIFICATIONS AND SERVICE DATA . ... EE-27
ADJUSTMENT .. i Qe EE-26 TROUBLE DIAGNOSES AND
Voltage regulator . . .o oo cans EE-26 CORRECTIONS i vee i s EE-ZB
DESCRIPTION

The TLIZ-37 voltage regulator is equipped with an over
temperature compensator, and regulating value changes in
response to change in ambient temperature. With this
system, over-discharging during cold season and over-
charging during hot season are prevented, and the battery
is protected from reduction of service life.

Fig, EE-50 TLIZ-37 voltage regulator

The voltage regulator and pilot lamp relay are built-in
the regulator box. In the Figure EE-50, the parts shown in
the right and left sides are respectively charge relay and
voltage regulator,

EE-24

1 | Point gap . % | Lock nut
2 | Lower contact 10 1 Adjust spring
3 | Armature 11 | Coil
4 | Core gap 12 | Screw (3 mm dia}
5 | Yoke gap 13 | Screw (4 mm dia)
& | Connecting spring 14 | Contact set
T | Yoke 15 | Upper contact
8 | Adjusting screw
(a) Construction of voltage regulator
| | Point gap 9 | Voltage regulator
2 1 Charge relav contact contact
3 { Connecling spring 10 | Lock nut
4 | Armature 11 | Adjust spring
5 | Core gap 12 | Coil
6 | Yoke gap 13 | Screw (3 mm dia.)
7 | Yoko 14 | Screw (4 mm dia.)
8 | Adjusting screw 15 | Contact sct

(b) Construction of charge relay

Fig. EE-51 Stru ctural view
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MEASUREMENT OF
REGULATING VOLTAGE

1. Connect a voltmeter, ammeter, fully charged battery

and resistor as shown in Figure EE-32. Install the
regulator perpendicularly by facing the connector down-

ward.

MNote: Make sure that all electrical loads {such as head
lamps, air conditioner, radio, etc.) on the vehicle
have been interrupted.

REGULATOR

ALTERNATOR

il
- JCOMNMNECTOR
| ]

WIRE HARNESS !

Short-circuit here (between ]
resistor terminal and (-}

! terminal of ammeter) before
| starting the operation.

L
£ o

! e} g, @
i~ : .].Ff—
3 ATTERY
RESISTOR 2 9 ] 4

AMMETER VOLTMETER
{10A] (30A}

For measurement

(0.25 L2}

Fig. EE-52 Regulating voltage measuring circuit with
regulator and alternator mounted on the
vehicle

2. In the over temperature compensated regulator, il is
necessary to check the temperature of the regulator
cover as the regulating voltage is varied according to the
surrounding temperature. In this case, use the ther-
mometer or cylindrical thermometer with putty as shown
in Figure EE-53,

3. Before siarting the operation, be sure to short-circuit
the line between terminal of the resistor for voltage
measurement and (=) terminal of the ammeter. Pointer of
the ammeter may deflect rapidly and reversely due to
discharge current flowing from the battery resulting
damaged ammeter. (See Figure EE-52))

1 | Thermometer 2 | Thenmometer

Fig. EE-53 Measuring of regulator cover temperature

4. Remove the short circuit wirc.

Increase engine speed to 2,500 rpm gradually, and
continue the operation for several minutes, Make sure that
amperage is less than 5A when several minutes are elapsed.
Lower engine speed to idling speed.

Note: When several minutes are elapsed and amperage
does not lower below BA, the battery is not fully
charged. Replace the battery with a fully charged
one,

5. Increase engine speed to 2,500 rpm gradually, and
read voltage indicated on the voltmeter. Compare the
ragulating voltage against the rated regulating voltage at
ambient temperature of the regulator at the time of
measurement.

Note: When two to three minutes are elapsed after
starting the regulator operation, voltage rises
approximately 0.3V from the normal voltage due
to the self-heating. Thus, be sure to measure
voltage within one minute after starting the op-
eration. When measurement cannot be made within
one minuta, cease. the operation once and measure
again after cooling the regulator.

Do not measure output voltage immediately after
driving. When measureing, be sure that the regu-
lator is cold.
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Ambienl lemperature Rated regulating voltage
1"C ("F)] V)
L0 (14) 14.6 1o 156
0 (32) 14.45 to 15.45
10 (50) 14.3 10 15.3
0 (68) 14.15 t0 15.15
30 (B6) 14.0to 15.0
40 (104) 13.85 to 14.85
ADJUSTMENT

Yoltage regulator

As the result of above measurement, when the regu-
lating voltage is deviated [rom the rated value, adjust the
regulator in accordance with the following instructions.

I. Inspect contact surface, and if rough, lightly polish
the surface with fine emery paper (# 500 or 600),

2, Measure each gap, and adjust if necessary. Adjust the
core gap and point gap in that order. No adjustment is
required for the yoke gap.

3. Adjusting core gap
Loosen the screw [4 mm (0.1575 in) diameter]
which is used to secure the contact set on the
voke, and move the contact upward or downward
properly. (See Figure EE-34.)

Contact sct
Thickness gauge

=

4 mm dia, (.1575 in
dia.) screw
Cross-head screwdriver

Fig, EE-54 Adfusting core gap

4. Adjusting point gap
Loosen the screw |3 mm (0.118] in) diameter]
used Lo secure Lthe upper contact, and move the
upper conlact upward or downward adequately. {Sce
Figure EE-35.) -

(]

1 | Thickness gauge Cross-head screwdriver
3 mm dia. (0.1181 in 4 | Upper contact
dia )y sceew

Fig. EE-35 Adjusting point gap

3. Adjusting voltage

Adjust regulating voltage with the adjusting screw.
When increasing voltage, loosen the lock nut (used to
secure the adjusting screw) and screw the adjusting screw.
When decreasing, unscrew the adjusting screw. (See Figure
EE-56.)

1 | Spanner 3 | Adjusting screw
2 | Cross-head serewdriver 4 | Lock nut

Fig. EE-56 Adjusting regulating voltage
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Note: Upon completion of the regulating voltage ad-
justment, retighten the lock nut and securely set
the ad justing screw stationarily.

Under the normal (satisfactory) condition, difference
between the lower contact operating voltage and upper
contact operating voltage rises 0 Lo approximately 0.5V as

shown in Figure EE-57.
Reduce the core gap when the difference exceeds 0.5V,

and increase when the difference is 0OV,

4 LOWER CONTACT . UPPER CONTACT

OFERATION OPERATION
'*'.-'_Dtﬂ 0.av
i S
L / i Lo 1'
] P b
o ] d
b= 3
=l sy R
i ¥ x5
= 4 : :
SPEED

Fig. EE-57 Jump voltage

Charge relay

The normal charge relay operafing voltage is 5 to 10V
at the generator “A™ terminal. However, it operates at 4
to SV because one half of the “A" terminal voltage (M*N”
terminal voltage) is applied to the charge relay voltage
coil,

It is difficult to measure this operating voltage with the
regulator mounted on the vehicle.

Prepare a battery, voltmeter and variable resistor, and

vheck operating

SPECIFICATIONS AND SERVICE DATA

voltage after dismounting the regulator,
Figure EE-58 shows the measuring circuit,

Set the wvariable resistor to “MAX” position, apply
current  {turmn on  the switch), and reduce resislance
gradually, When resistance is reduced to a certain level,
the charge lamp goes out. This level indicates the charge
relay operating voltage. The rated value is 4.2 to 3.2 volts,
When deviated, readjust. The adjustiment is carried out in
the same manner as the voltage regulator,

. =—w=_a

REGULATOR

CH |

L {RED/WHITE}

“NIYELLOW]
“—E [BLACK)
>

PILOT LAMP"-._ ik
3 _J_-.‘r__.-'

SWITCH O L
(3] ) | E !m o
, . VARIABLE E |
| RESISTOR :
|BATTEi-‘t"1" (010 30

VOLTMETER (15V)

Fig. EE-58 Charge relay operating voltage
reasuring circuif

Precautions for adjustment

1. Upon completion of the adjustment, reinstall the
cover and make sure that the regulator operates correctly.

2. When the cover is removed or adjusting screw is
adjusted while adjusting voltage, be sure to disconnect the
regulator once, and reconnect when measuring actually.
The battery circuit may be short-circuited.

Voltage repulator
Muodel

Regulating voltage (with fully charged
battery and connected faced

downward)

------------------------------------------------------

.............................................. wisasmsinsassn i anss s saisasnn s ST ACHL TLYE-37

*14.3 to 15.3 [at 20°C (68°F)]

O "
.._E
e i

TR
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Voltage coil resistance e e e T R R R Sy e e 1 TR

0l

Rotor coil inserting resistance £ s L0
4]
£l

Voltage coil series resistance I

Smoothing resistance i A S b L Lt b S A ' M)

Core gap (1111118 5 £ | R At PR PR (.6 to 1.0 (0.0236 t0 0.0394)

Point gap MM (1) i 0.3 10 0.4 (00118 to 0.0157)
Charge relay

Release voliage Vo iaismivasnasnsimint nessanssonis bussinivineninnnon o2 00 5.2 at N terminal

Voltage coil resistance £ oiviiiiimssanssars i smses i isaenimiee. 3-8 [at 20°C (68°F)]

Core gap mm (in) ... L8 10 LO(0.0315 1o 0.0394)

Point gap M () oo enevaccssirincnnscnnesaennnecseees (004 10 0.6 (0.0157 to 0.0236)

*Standard temperature gradient: -0.015 V/*C

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles &:‘:}:jﬁ Causes Remedies
Mol output Alternator Sticking brushes Correct or replace brush and brush
Spring
Dirty brushes and slip rings Clean
Looge comnections or broken leads Retighten or solder connection

Replace leads if necessary

Open stator coil Repair or replace the stator coil
Open rotor coil Replace the rotor

Defective diodes Replace the diodes assembly
Shorled rotor Replace the rotor

Shorted stator Repair or replace the stator
Grounded “A™ terminal Replace the insulator

Broken fan belt Reéplace the belt

EE-28
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Regulator Faulty voltage regulator point con- Repair or replace the regulator
tact
Wiring Broken cable or disconnection of Repair or replace
charging circuit
Low output Alternator Sticking brushes Correct or replace brushes if neces-
SAry
Low brush spring tension Correct or replace brush
Drrty slip nings Clean
Partially shorted, ground or open Replace the stator
stator coil
Partially shorted or grounded rotor Replace the rotor
conl
Defective dinde Replace the diode assembly
Loose or wom [an belt Retighten or replace the bell
Regulator Improper voltage regulator adjusi- Check the wvoliage repulator op-
ment eration and repair or replace as
required
Faulty voltage regulator point con- Repair or replace the regulator
tact Defective operation
Wiring Faulty charging eircuit lead wire Repair or replace
connection
Loose battery terminal Retighten
Excessive output Alternator Short-circuited or broken neutral Replace the wire
Wire
Eegulator Improper vollage regulator adjust- Check  the wvollage regulator op-

ment, Defective operation

Improper charge relay adjustment,
detective operation, and/or faulty
pont contact

eration and repair or replace as
required

Check the charge relay operation
and repair or replace as required

EE.-29




ENGINE
IGNITION CIRCUIT

The ignition circuit consists of the distributor, ignition coil, ignition switch, spark plugs, high tension cable and the
battery. Figure EE-59 shows ignition circuit,

0 R
D B
Lo
=  BATTERY : |%:
i !
PF"MAH\"’\?EL RESISTOR |
(1L - TO STARTER

g E_
IGNITION( "} seconDARY
coiL ™ 2oL

BﬁfEAKEH'ﬁDIMT 5
I ( 0 2
- [ LLk )
: | e ROTOR HEAD
| U L 5
==
ML WAL L N - — U g

~ DISTRIBUTOR | % “ _SPARK PLUG

= = = -

Fig. EE-5% Ignition system circuit cfl'::grﬂm

DISTRIBUTOR
CONTENTS
CONSTRUCTION . ., EE-Z0 DISASSEMBLY AND REASSEMBLY ........ EE-34
CHECEING AND ADJUSTMENT .. ........ . EE-32 Disassembly o .. 0. e s EE-34
Capandrotorhead . ............ ... uiuiis EE-32 Reassembly ., .. o vniii. ey o. EE-35
Point . o oo o s i L EE-32 SPECIFICATIONS AND SEBVICE DATA .. .. EE-36
Condenser . ... ... ieiiiiovioeineenn EE 32 Specifications .. . e e e EE-36
Centrifugal advance mechanical part . . . ... .. EE-37 Service data .. ... . e e e EE-36
Vacuum advance mechanical part .. ... .. ... EE-33
CONSTRUCTION
The distributor consists of high tension voltage part, Figures EE-60 and 61 show the construction and
swilch off part, centrifugal advancing angle part, vacuum exploded view,

advance mechanical part and driving part.

EE-30



Grease
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Grease

Center carbon
Rotor head
Breaker plate
Condenser
Fixing plale
Housing

Side plug

Cap

Cam
Governor weight
Shaft

Pinion

WDoDE =] O Lh odae Ll okd e
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==
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e e R T Sy
S D =] S I e L bl om0 WD

20
21

Ilt

Assembly clamp cap
Assembly clamp cup
Assembly shaft
Pinion

Assembly cam
Assembly weight governor |
Spring povernot

Sorew

Assembly rolor head
Washer thrusi

Azscmbly breaker plate
Let contact

Azsembly terminal
Agzembly control wacuwm
BCIEW

Assembly condenser
Sorew

Axsembly cap distributor
Assembly point carbon
Plate fixing

EBolt

Housing

Fig. EE-61 Exploded view of distributor D411-61
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CHECKING AND ADJUSTMENT

Cap and rotor head

Cap and rotor head must always be kept clean to
maintain good insulation durability since high tension
voltage from ignition coil is imposed on them. Sometimes,
inside of the cap and rotor head is covered with fine
carbon particles and dust. Whenever crack or trace of
leakage is found on the cap, replace with a new one.

Recommend the rotor head also be replaced with a
new one if excessively damaged.

Point

When point surface is roughened due to burming, polish
with a fine emery paper (No. 500 or 600) or oil stone.
When the point is worn excessively, replace, When the
point is replaced with a new one, apply grease to the arm
pivot receiver and cam surface. For causes of damaged
{bumt) point, improper point contact, insufficient point
gap, and defective condenser are considered.

The standard point gap is 0.45 to 0.55 mm (0.0177 to
0.0217 in). When gap is deviated from the standard gap,
adjust. Turn the shaft to a position where the breaker arm
heel rides the cam lug (a position where point pap is
maximum), loosen the gap adjusting screw, apply a
thickness gauge between contacts, and adjust to the
standard point gap.

Fig. EE-62 Adjusting point gap

EE-32

When measuring breaker point spring tension, apply
spring tension gauge to the breaker point, and position
the spring tension gauge in right angle against the breaker
arm. The standard breaker point spring tension is 0.5 to
065 kg(l.1to1.41b).

Replace, if deviated.

Fig. EE-63 Measuring braaker point spring ténsion

Condenser

Performance of condenser is affected by improper
setting, contamination and reduction of insulation re-
sistance. Thus, periodical checking is required to maintain
the outlet of lead wire clean and to prevent set screw from
loosening. Checking the condenser capacity is checked by
the use of a capacity meter. It may be also checked
condenser isolate resistance by the use of a fester by
adjusting its range to measure large resistance value.

When the condenser is normal, the tester pointer
swings largely and rapidly, and mowves gradually back to
the infinite side, When the pointer does not stay still or it
points Zero in resistance, replacement is necessary.

Centrifugal advance mechanical part

When cause of engine trouble is traced to centrifugal
advance mechanical part, use distributor tester to check
its characteristics.
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When nothing is wrong with its characteristics, con- Vacuum advance mechanical part

ceivable causes are defectiveness or abnormal wearing of

. R o ST
driving part or others. Do not disassemble it. % Vacuum advance characteristic

When characteristics are improper, check cam as-
sembly, governor weightl, shaft and governor spring, and
other relative parts carefully.

When reassembling the centrifugal advance mechanical I3 T
part, be sure to check advance characteristics by the use - ;
istri =] : 290+10.5°
of a distributor tester. = P mitile ta
m 085
g e
=
<, Centrifugal advanee characteristics = 2 =
ik L g | R POV W J
[ 00 150 2010 250 300 350
Yacuum { - mmHgl
15
T
E .
% 10 Fig. EE-66 D411-61
£
2
=
< 5
| (B | |
oL SSZE | ‘5
0 500 J000 1500 2000 2500 !
Distributor aperating speed [RPM) i |
%1;} A
=
i 350 7.5°
E '
o = / 260 5.5"
Fig. EE-64 D411-61 T g :
g
-
_r.':i G '
0 ?%?F/_ﬂ_ﬁ......__.._...J—
o0 280 00 350 400 450
Vacuum [—mmHg)
15 : i
2100135
s 10 '
2 B :
z Fig. EE-67 D412-63
e
E . The following causes are considered for improper
2 . operation.
w |
i L : . .
0y = T T T~ I. Leakage of air due to incomplete fastening of
Distributar oparating spead {RPM) vacuum inlet,
2. Leakage due to defective diaphragm.
3. Stationary side and moving side of the breaker plate
Fig. EE-65 D412.63 are sticked.
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Solution for 1. is to make complete fastening and 2. is
to replace it with a new one. Solution for 3. is as follows:

(1} The moving side of the breaker plate is supported
by three steel balls at upper and lower sides.
Make sure that these balls work smoothly,

(2) The moving side of the breaker plate is rotated with
the stationary side pivot receiver.

Make sure that this pivot receiver operates correctly,
When assembling, be sure to apply three steel balls 1o the
upper and lower sides and to grease them,

DISASSEMBLY AND REASSEMBLY

Disassembly

When the distributor is disconnected from engine,
position of distributor and rotor head for housing must be
well remembered or marked.

If distributor is installed incorrectly, it does not
operate correctly. Disassembly is to be carried out in the
following sequence.

I, Kemowve cap and disconnect rotor head.

2, When remaving the contact set, first, unscrew two set
screws one to one and a half of tull turn,

Remove the primary lead terminals and remowve the
contact set from the distributor.

Fig. EE-68 Remouval of contact set

3. Remove the vacuum controller,

Fig. EE-69 Disassermbly of vacuum controller

4.  Loosen two screws used to sccure the breaker plate
on the housing, and remove the breaker plate. The clamp,
terminal, and lead wire can also be removed.

Fig. EE-70 Removal of breaker plate

5. To remove the ¢am, remove the set screw first,
since the shafi head is fastened by the screw to hold the
cam down,

Fig. EE-71 Removal of cam
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6. Drive out the knock pin and disconnect the pinion to

remove the whole rotary unit.

Fig. EE-72 Removal of knock pin

7. Remove the whole rotary unit.

When disconnecting the governor spring from the

governor weight, be careful not to stretch or deform the

BOVETTIOT SpPTing.

°
-~ O

Fig. EE-73 Removal of rotation part

Reassembly

Reassemble the distributor in reverse sequence of
disassernbly, When assembling. be sure to apply grease to
portion as shown EE-60.

For the governor spring and cam installing positions,
refer to Figure EE-74.

e
@’ D412-63

C411-g61

(=

Rotor positioning tip
2 | Governor spring (A)

Weight pin

Govermnor weight 6 | Governor spring (B)

5 | Cam

= e

et

Fig. EE-74 Installation of governor spring and cam
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Set the governor spring (A) to the rotor head po-
sitioning tip side. In this case, the weight pin for the
governor spring (A) is applied into the long groove, and a
clearance is remained at beginning and ending of
advancing. On the other hand, the weight pin in the
opposite side enters the short groove, and no clearance is
remained at both beginning and ending of advancing.

SPECIFICATIONS AND SERVICE DATA

In the case of a D411-61 distributor, it has two
gavernor springs. The governor spring (A) can be identi-
fied easily because the free length is shorter than that of
the governor spring (B).

Upon completion of the assembly, measure advancing
characteristics to ensure the performance before installing
the distributor on the engine.

Specifications
Make and t HITACHI D411-61 HITACHI D41263
© M IEE (for U.S.A., CANADA)
Firing order 1=3-3-2 -—
Rotating direction Counterclockwise +—
Ignition timing Manual transmission  “/rpm Tiel 54700
(B, 1862 Automaltic transmission ©/rpm 7600
Dwell angle 49552 -—
Condenser capacity uF 0.20 to 0.24 F-
Start pm 347.5 550
Centrifugal
Maximum °frpm 11.5/2 400 12.5/2,100
Advance
characteristic At Tl;gi? 150 (5.91) 250 (9.84)
Vacuum ( = i
Maximum  “/(in Hg) 9.5/305 (12) 6.5/350 (13.8)
Weight kg (Ib) 1.0(2.2) “
Service data
Point gap mm (in} e 0,45 100,55 (0.0177 to 0.0217)
Point pressure KZ (IB) ivireeiesnesmsmserssmnsnsisansss cmmrmsscmsncensnienees. 1050 t0 0,65 (1.1 to 1.4}
Condenser capacity BEE eciseiveionisessnsnesisises s insinmnnnnen 020 10 0124
Condenser isolate resistance  MUD ..o e 3
Cap carbon paint MM (0] coviaiesemsnsinnissmieesessnissssnsssssssassasans 12 (0.472)
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Shaft diameter (lower part)

Housing inner diameter

Clearance between shaft and housing

Amendment limit of clearanca

Shaft diameter {upper part)

Cam inner diameter

Clearance between shaft and cam

Weight pivot diameter

Weight hole diameter

Clearance between pivot and hole

| 0,010 10,0004
MM (i) oeivsisnisinesiiinnnaiasass 12.45 0.030 (0.4902 D ml:lﬁ‘}
MY s 12.45 0015 (0.4907 T-EM)
mm (in) e 0010 10 0,038 (0.0004 to 0.0015)
min (in) oo 0.08 (0.0031)
. 0,005 -0.0002
MM (IN)  cevervrecnecmnemssiessesianens E-l].ﬂldm'iliﬂ-ﬂ.ﬂﬂﬂﬁ}
s i) R +g.m 2 (0.3150 ﬂ'“mﬁ]
M (1) v 0005 10 0,029 (0,0002 0 0.0011)
, 0,028 0.0011
II.-E[I {ln} FErdErFErddrrdndnandd indndadndd 5 .ﬂ'unﬁ. {{]- l gﬁg _ﬂ‘[mz)
T SRR S, 'g_ma (0.1969 +E"}m?j

M (i0) e,

e 0,005 to 0,046 (0.0002 to 0.0018)

IGNITION COIL

CONTENTS

DESCRIFTION

SFECIFICATIONS

DESCRIPTION

The ignition coil is an oil tyvpe coil. The ignition coil is
equipped with resistor for improved spark performance at
high revolution. The number of turns in primary winding
results in a higher inductance in this winding, which
makes it possible for this coil to provide a higher
secondary voltage output throughout the speed range.

For optimum starting performance, the resistor is

EE-37

by-passed during cranking, thereby connecting the
ignition coil directly to the battery. This provides full
battery woltage avalable at coil and thus keeps ignition
voltage as high as possible during cranking. The resistor is
by-passed automatically through the ignition and starting

switch when switch is in the “*starl” position.
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Make and type

HITACHI CoR-200

20°C (68°F) Q

Primary voltage v 12

Spark gap mim (in} |  more than 7 (0.2756)
Primary resistance at 1.3 to 1.6
207C (68°F) £2

Em:mdur;:-: resistance at 910 14

20°C (68°F) Ka

Resistor at 14 t0 |8

EE-38

12V at 80°C - 1.6 zresistor
20 T
|
Secondary voltage
15—
E i =
a |
_ 20 3 g l W B
< | % |
£215F & - : " bie
a i I
B ' f |
3 1l 5 R SRR A R
> \‘- Primary current
= h""""--'...__h__‘
E 0.5} T —
o
i
| u 0 500 1,000 1,500 2,000 2,500 3,000
Distributor operating speed (RPM)
1 | High voltage terminal 5 | Core
2 | Primary terminal & | Primary coil
3 | Insulation ail 7 | Sccondary coil
4 | Core insulating material | 8 | Case
Fig. EE-75 Construction Fig. EE-76 C6&R-200, characteristic curve
SPECIFICATIONS
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SPARK PLUGS

CONTENTS
PERIODICAL SERVICES .. ... ... ......... EE-39 SPECIFICATION AND SERVICE DATA EE-47
WEREC TN ol e U e B EE-39 TROUBLE DIAGNOSES AND
CLEANING AND REGAP . ................ EE-41 CORBBCTIONS s o b/ ot 10508 EE-41

PERIODICAL SERVICES

Plugs should be removed for cleaning, inspection and
regapping periodically (actual time depending on op-
erating conditions).

INSPECTION

Spark plug life is alfected to a large extent by
operating conditions and plug life varies consequently, Tn
order to secure spark performance, spark plugs should be
checked, cleaned and regapped periodically.

Worn or dirty plugs will give satisfactory operation at
idling speed, but under high speed operation, they
frequently fail. Faulty plugs are evident in a number of
ways such as increased fucl consumption, power loss, loss
of speed, hard starting and general poor engine per-
formance.

Spark plug failure, in addition to normal wear, may be
due to dirty or leaded plugs, excessive gap or broken
insulator.

Dirty or leaded plugs may be evident by black carbon
deposits, or red, brown, vellow or blistered oxide de-
posits, on the plugs. The black deposits are usually the
result of slow-speed driving and short runs where suf-
ficient engine operating temperature is seldom reached.

Worn piston rings, faulty ignition, over-rich carburetion
and spark plugs which are too “cold” will also result in
carbon deposits. Red or brown oxide deposits and a

EE-39

consequence of the use of leaded fuel, usually result in
spark plug failure under severe operating conditions. The
oxide has no adverse effect on plug operation as long as it
remains in a powdery state. But, under high speed or hard
pull, the power oxide deposits melt and form a heavy
glaze coating on the insulator which, when hot, acts as a
good electrical conductor, allowing current to follow the
deposits and short out the plug.

Excessive gap wear on plugs of low mileage, usually
indicates the engine is operating at high speeds or loads
that are consistently greater than normal or that a plug
which is too “hot™ is being used. In addition, electrode
wear may be the result of plug overheating, caused by
combustion gases leaking through the treads and gasket,
due to insufficient compression of the spark plug gasket,
dirt under the gasket seat, Too “lean™ carburetion will
also result in excessive electrode wear,

Broken insulators are usually the result of improper
installation or carelessness when regapping the plug
Broken upper insulators usually result from a poor fitting
wrench or an outside blow, The cracked insulator may not
make itself evident immediately, but soon oil or moisture
will penetrate the fracture. The fracture is usually just
below the crimped part of shell and may not be visible,

Broken lower insulators usually result from carelessness
when regapping and generally are visible. In fairly rare
instances, this type of break may result from the plug
operating too “hot™ such as encountered in sustained
periods of high-speed operation or under extremely heavy
loads. When repapping a spark plug, to avoid lower
insulator breakage, always make the gap adjustment by
bending the ground side ¢lectrode. Spark plugs with
broken insulators should always be replaced.

rlha  m ™y L %"
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Fig. EE-79 (werheating plug (1) Fig. EE-82 Normal electrode wear
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CLEANING AND REGAP

Clean spark plugs thoroughly using an abrasive-type
cleaner. All spark plugs must be of the same make and
number or heat range. Use a round wire feeler gauge to
adjust the spark plug gaps.

MNota: Before adjusting gap, file center electrode flat. In

adjusting spark plug gap, never bend center elec-
trode which extends through porcelain center.

Always make adjustments by bending ground side
electrode.

SPECIFICATION AND
SERVICE DATA

h\_ﬁ.ﬁkﬂ Hﬂd Muﬂjﬂ] NGK BP"&E
e ' HITACHI L46P
Size (screw diameter x reach) 14 x 19
mm (in) (0.55 % 0.75)
Plug gap mm (in) 08009
(0,031 ta 0.035)
Torque kg-m (ft-1b) 1010 30
(150 t0 21.7)

1 | Ring 4 | Insulator
2 | Center electrode 5 | Insulator
3 | Tetminal nut 6 | Ground glectrade

Fig. EE-83 Measuring spark plug gap

TROUBLE DIAGNOSES AND
CORRECTIONS

1. The engine does not start.

If there is no trouble in the [uel system, the ignition
system should be checked. This can be easily done by
detaching the high tension cord from spark plugs, cranking

Fig. EE-84 Cross section of spark plug

the engine by the starting motor and observing the condi-
tion of the sparks that occur between the high tension
cord and cylinder block. After checking this, use the
proper countermeasures,

EE-41

Spark gap Trouble location Causes Remedies
No sparks at all Distributor Defective insulation of condenser Replace
Breakage of lead-wire on low tension side Repair
Defective insulation of cap and rotor Replace
head
Point does not open or close Repair
Ignition coil Wire breakage or short circuit of coil Replace with new one.
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Excessively accumulate carbon
Broken insulator neck

Expirv of plug’s life

Hightension code Wire coming off Repair
Defective insulation Replace
1 to 2 mm (0.0294 Distributor Point gap too wide Correct
to 0.0787 in) or
irregular (il sticking on point Clean
Excessively burnt point Replace
Layer short-circuit Replace with good one
Less than 6 mm Spark plugs Electrode gap too wide Correct or replace
(0.2362 in)

Clean or replace
Replace

Replace

2. The engine rotates but does not run smoothly,

There are many causes for this trouble, and it is
difficult to point out the right cause, However, when

to the following points.

considering the ignition system only, pay special attention

quality

Spark gap Trouble location Causes Remedies

Engine misses Distributor Dirty point Correct
Improper point gap Correct
Leak of electricity of cap and rotor head Clean or replace
Defective insulation of condenser Replace
Defective insulation of lead wire of con- Correct
denser
Defective arm il the shaft
Detective arm spring Correct or replace
Near-breakage of lead Correct
Worn or shaky breaker plate Correct
Worn or shaky distributor shaft Correct

Ignition coil Layer shortcircuit or use of inferior, Replace with good one

High tension code

Deterioration of insulation and leak of
electricity

EE-42

Replace
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Spark plugs Dirty Clean or replace
Electricity leaks at the upper porcelain Clean
insulator
Engine causes knock- | Distributor Improper advance timing Adjust
i ft
S Come off or breakage of governor spring Correct or replace
Worn out pin or hole of governor portion Replace
Spark plugs Excessively burnt spark plug Replace
Engine does not Distributor Improper or retarded timing Adjust
provide enough _ ) i
Defective function of governar Correct
power
Dirty point Correct
Point gap too narrow Correct
Spark plugs Dirty Clean
SERVICE JOURNAL OR BULLETIN REFERENCE
JOURNMNAL or
DATE BULLETIN No. PAGE No. SUBJECT
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A10 & A12
ENGINE

NISSAN MOTOR CO., LTD.

TOKYOQ, JAPAN

SECTION SE

SERVICE EQUIPMENT

A10, A12 ENGINE SPECIAL

SERVICE TOOL

S




SERVICE EQUIPMENT
A10, A12 ENGINE SPECIAL SERVICE TOOL

“#'  means tool included in Tool Set STO93 30000,
et A ST09330000 *“*%#" means tool included both in

R B ISR TR TS RS TET w T T - e,

RTPIMGGL anyvios ool act antriber. { Set B ST09340000 Tool Sets ST09330000 and ST09340000.
510 Special service tool set number: STO91 10000 “#"  means tool included in Tool Set STO91 10000,
: o 25 |52 | Applied [ence page
F Descript & g3 | PP o
Igure escnpuon = % Eé model | (Sce
Tool name mm (inch) hEzlmsy Fig. No.)
STO5010000 Rotary type stand for
efficient, safe disassem-
bly or reassembly of the
angine
Engine stand Use the engine stand with All Fig. EM-17
the attachment
(ST05270000) as a set
3TO5270000
Attachment for setting A10
Engine atlachment the engine on the engine AL2 Fig. EM-17
stand
5T19320000
Ol filter wrench F.ur EmOYIg Hhi # All Page
oil filter EL4
ST13040000
Piston pin press ﬁi_" ::'! For removing and i Al0 | Fig. EM-30
stand ’ installing the piston pin Al12 | Fig. EM-72
£ 1 e
(D
..___-_.-:. ;:-__.-'
-\-\._::__.-"'
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Valve seat cutter
set

seat insert

Tool number %3 33 o S el
; S a< |2< |Applied jence page
'F' z & [} 5]
igure Description E'E EE T
Tool name mm (inch) R el ke Fig. No.)
ST12070000
_ _Fi]l' re_muving and . Fig. EM-31
Valve lifter set ms’fﬂ!lmg the valve ol Al Fig. EM-71
springs
ST 11080000
12.2 (0.480) dia.
Valve guide _’_:-_—:5 For correcting the P Al Page
reamer set ] iy valve guide Al2 EM-14
8 (0.3150) dia.
ST11320000
. For replacing the valve AlD -
V ' = S P B Fip. EM-41
alve guide dnft quide - AL2 g
ST11670000
For correcting the valve | AlD | Fig. EM-42

Al

EMO34 700040

Piston ring
COIMPTessor

For installing the piston

All Fig. EM-78
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lTﬂ-ﬂ] number

= S.M. refer-
B Description EE ﬁE Applied | ence page
igure 2% |2 | model [(ec
Tool name mm (inch) zEEnsEe Fig. No.)
ST16110000
Camshaft For replacing the e Al0 | Fig. EM59
bearing drift camshafl bearings Al2
S
ST 16680000
For rrmoving the trans- ALD
Pilot bush puller mission main drive shaft | #* AL Fig. EM-23
pilot bushing

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or

UATE BULLETIN No.

PAGE No.

SUBJECT
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