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FOREWORD

This service manual has been prepared for the purpose of wssisting service personnel

of our distributors and dealers for effective service anid muintenance of model L204,

1229 series engines,

Since proper maintenance and service are mosi essential to satisfy our customers by

lecping their cars in the best rondition, this manual should be read carefully The

followings should be noted for effective util ion of this manual.

1. Please for complete detail of the car refer to this und DATSUN 240% SPORTS

SERVICE MANUAL, DATSUN 2000 SERVICE MANUAL, NISSAN GLORIA

SERVICE MANUAL because this manual describes. information concerning the

AU part name in this manual conform to DATSUN 200% SPORTS PARTS

CATALOG, DATSUN 2000 and 2400 PART CATALOG and NISSAN GLORIA

PARTS CATALOG, and only the genuine service parts listed in these parts catalogs

should be used for replacement.

2 All information, illustrations and specifications conteined in this manual are based

‘on the latest product information available ot the time of publication approval.

1. 1 is emphasised that those who use this manual revise the contents according to the

SERVICE JOURNAL and SERVICE DATA AND SPECIFICATIONS issued by the

factory, which curry the latest factory approved servicing method.

Rights for alteraation in specifications and wthers al any time are reserved,

NISSAN MOTOR CO., LTD.
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ENGINE GENERAL

EXTERNAL VIEW OF ENGINE
External view of model L24 engine (SU carburetor)

Fig. EG-1 Right hand side

Fig. EG-2 Left hand side

£61



ENGINE

External view of model L24 engine

Fig. EG-3 Right hand side

Fig, BG-4 Left hand side
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ENGINE GENERAL

External view of model L20A engine

Fig. EG-5 Right hand side

Fig. EG-6 Left hand side

£63



ENGINE

MAIN SPECIFICATIONS
124 |

Engine model 124 20Angine mode! (SU catb.) L20.

= 4. —— —

Number of cylinders, in line 6 6 6

Valve arrangement OHC OHC OHC

Bore mm 83 83 8
(in) |__G.268) (3.268) (3.071)

Stroke mm [ 73.7 3.7 } 69.7
(in) |___@.902) (2.902) (2.744)

Displacement ec | 2,393 23933 =| «1,998
(cu in) (146.0) (146.0) (1219)

Compression ratio | 9.0:1 85:1 [86:1
Maximum power, SAE (NEW) HP 15) 130 | 115

at rpm 5,600 5,600 5,600
| Maximum torque, SAE (NEW) kgm 20.1 20.0 16.6

(ft-lb) (145.7) (144.9) (120.0)

___atrpm 4,400 3,600 4,000
Capacity Oil pan (*) £L 4.1 4.1 4.1

US qts/UK ats (8.7/7.2) (8.7/7.2) (8.7/7.2)

(*)The table specifies volume of oil required for periodic oil replacement, when oil filter is not replaced. Should also the

filter be replaced, the total quantity is about 5.0 £ (5.3 US qts/4.4 UK qts).

VEHICLE REFERENCE

Information described herein is about engines only.

Please, refer to both this and each manual for chassis and

body for complete details of the car.

The vehicles on which L24 and 120A efigities a

mounted are as follows:

e

Vehicle

Model

1.24 (SU carb.) |

124

L20A

[| Displacement Current model

2,393 ce HLS30-U

{146.0 cu in) | H(L)S30-4U)

2,393 cc G(L)130-{U)

(146.0 cu in) | G(L)130-Q(U)

| H(L)130-V(U)

H(L)130-Q(U)

1.998 ce WH(L}1304U)

(121.9 cu in) | VAELSI30-4U) L
H(L)A30{U)

| H(L)A30-Q¢(U)
|

| WH(L)A304{U)

Vehicle name

DATSUN 2402 SPORTS |

DATSUN 2400

DATSUN 2400

DATSUN 2000

DATSUN 2000
DATSUN 2

DATSUN 2000

NISSAN GLORIA
NISSAN GLORIA

NISSAN GLORIA

Remarks

Sedan, super six

Sedan, personal deluxe six

Sedan, custoan stx

Sedan, personal deluxe six

Wagon, wagon six

Van, van deluxe six

Sedan, standard
Sedan, deluxe

Wagon

EG-4



ENGINE GENERAL

RECOMMENDED LUBRICANTS,

GASOLINE AND COOLANT

Use the following grades of oil, gasoline and coolant.

OF -13° to 329 5° to 68° 14° to 86° | 32° to 104° | 50° to 122° | Over 68°
Temperature 3

c -25° to 0° | -15° ta 20° | -10% to 30° | 0° to 40° | 10° to 50° | Over 20°

Engine Oil (MS) SAE 10W SAE 20W SAE 20 SAE 30 SAE 40 SAE 50

Recommended lubricants

Texaco | CHEVRON | CALTEX | __ CASTROL BP ESSO(ENCO) | MOBIL. SHELL
‘Multi grade ‘Huvoline Motor OF RPM Supreme Motor | Custom Five Star Castrotite 10-30 BP Super V Viscostatic| Esso (Enco) Uniflo | Mobiloil Special ‘Shell X100
MILL-a104m 1ow30 [ow Motor 00 Jesworxizovae | swa0 $v.20 10¥-30 10W-30ariMs 2owa0 1ow30 tows0 castro GTX20W.50"| —L0W-30 lowa10+ Mobil Super 20W40

20w40 rowan | rows Eso (Eno) Extra | 1OW40*
| | Motor Ol

: 

10W:20. tis 2o0W-40 L |
| | neguar Havoline Motar OW | RPM Speci Motor | Fhe Star Motori | Castrol HD BP Enel HD [E880 inca) Motor | Mobdod Shell X10) | smaziocn tow jou w tow lou tow 10¥| afines 20-20 108 Low ow 20w sow 20.20 200

30 20W-20 20w-20 20W-20 0 20-20 x0 30
| 40 30 ww 40, | 30 40, 40

40 “0 0 } * 0 30
$0

IMuttipurpose Grease | Nalfak Nultipurpose*| RPM Mullzmotve | Marfak Multipurpose") Castrol LM * "BE Enerpewse 12* Eso (Eneo) Mult | Mobil grease MP* | Shell Retinax A
MiL-G-2108, MIL-G-10924 | Martak All Purposer | Gree” Marfsh AX PurpaseTM_ | [purpone grease *

* shoul the above brand of eils not be available, 1 ls permissible to us olls marked *

Engine model Compression ratio Octane No. of gasoline

1.24 (SU carb.) 9 more than 95

L24 8.5: more than 95

L20A 86:1 | more than 95

{ more than 85*

* Optional distributor for lower octane gasoline

Nissan long life coolant (L. L. C.)

This L.L.C. is an ethylene glycol base product contain-

ing chemical inhibitors to protect the cooling system

against rusting and corrosion, L.L.C, does not contain any

glycerine, ethyl or methyl alcohol, It will not evaporate or

boil away and can be used with either high or low

temperature thermostats. It flows freely, transfers heat

EG-5

efficiently, and will not clog the passages in the cooling

system. L.L.C. must not be mixed with other product.

This coolant can be used through out the seasons of the

year and exchange period is two years or total running

mileage of 40,000 km (24,000 miles}.



ENGINE

Boiling point iP
int ——~T av0 kpicaye | Freeze °c (°F)

concen | Seatevel | cooing ays | Protection owweation eh prLaud | 40 (14)

Sr) | zeta

- Sec 30¢22)

l 1°F) 40 40)

50 (58)

Fig. BG-7 Protection concentration

UNIT SERIAL NUMBER LOCATION

There are two serial numbers for unit idehtifieation:

the engine muinber and the chassis numiber. These nut

bers are repeated in the car identification plate, which is

located in an easy-to-read pos jon.

Engine Serial Number

The engine serial mnmber is stamped in the rear right

side of cylinder block, at cylinder head contact surface,

The number is preceded by engine model, L2G or L24

Fig. EG-8 Engine serial number

L20 Axx

Ezy xxx

| — Serial No.

Engine model

G6
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ENGINE GENERAL

AFTER FIRST 1,000 KM
(600 MILES)

Changing engine oil
‘Second replacement 303000 km

(2,000 rates)

Third rep 6000 km

(4,000 ees)

Forth replacement 410,000 km
(6,000 mies)

Fith and thereafter every 5,000 kan
(000 miles)

Draining is best done after 2 good run, when th

being throughly warm, wil low rea

any foreign matter wil be held in supension.
ly and Feely and

Place a large bow! or other shallow container under the

engine, Then reinove the ol! pan drain plug. Do this

Carefully, asthe oil wil be hot and i wil spurt out with

tome force. After eompeltely daining the dirty oil off

securely veplace the oil drain plug and finally ref vhe
w 0 the

aris onalevel sue

engine in the usual way op 10 the

dipstick. Make sure that

ae 24 Filing the engin

Oil capacity

L2e(sU ea) 5.02(1.3 US ga)

ie 5.02(1.3 US ga)

0a 5.02(1.3 US ea)

Fan belt tension

Second replacement 2 10,000 km

(6,000 mites)

every 10,000 km

(6.000 miles)

Third and thereafter,

Incidentally, we cll it the fan belt, but alo it dives

the water pump and alternator. His adwted, however, to

is not overlooked. With the

engine switched off and the bonnet wp, push the belt

seutly downward, You should be able 10-depres it about

/2 in), AF the fan bolt has become stack through

wea, loosen the fixing and adjusting bolts, and

10 mm (

alternator away from the engine, This will eliminate the

slack. Tighten the bolts again, and make 2

I te nod excessively it

e693

will wear rapidly and also overload the water pump and

slternator beating,

AFTER FIRST 3,000 KM
(2,000 MILES)

Replacing oil filter

Second and thereafter very 10,000 ken

(6000 miles)

The off fiker is of a follflow cartridge type, The

element of ol fer & sealed inthe container as un

can be easily removed by hand. Be careful not 10 love the

rubber sealing ring. When assembling ol the sal lighiy

and when the seal i contacted, tighten by hand fa

‘otatiog it about 1/3 of one ful turn,

EVERY 10,000 KM
(6,000 MILES)

Changing cooling water

Saale or

radiator haem

sediment accumulated in water jacket oF

neat radiation. Thoroughly vsh the

system after opening two drain plogs, (one atthe bo

(of the radiator and the other at the tft side offte
cylinder block,) watt eean water comes out,

Always use clean mild water for Filing the adishor

When cold ss

solution such a8 a NISSAN LONG LIFE COOLANT, Do

0 aries, the cooling system’ should be

iat Frost with 2 high quality ancifioene

This coolant (1.1.

40000 km (24,000 sites)

EVERY 40,000 KM
(24,000 MILES)

Replacing air cleaner element
(wet paper type)

The sit cleanet uses a wet paper tyne cleaner element

(isoous type). AS this element has bees manufactured

ander special ieatment, there i no need of leaning unt

it is replaced with 4 new one. Although the cleaner

tlement looks ditty, do not intend ta clean. The cleaning

performance in constantly maint

contaminated. Care must be taken

yd although it looks



ENGINE

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or
DATE BULLETIN No. PAGE No. SUBJECT
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ENGINE TUNE-UP

ENGINE TUNE-UP

CONTENTS

Description er Clean and inspect high tension wires

spect era distributor cap and rotor era

Coan and adjust datributor er2 Tiahten intake manifold ane
Set ignition timing £2 Carburetor instalation nuts ETS

Urspection of fan tat 3d at pump belt ers Inspection of il iter ETS

Inspection of engine of ia bay ETS Inspection of sir cleaner ers

Carburetor overhaul and adjustment Era Inspection of tel strainer ers

Valve clearance adjustment era tnspaction of cooling system ers
Comacession peessre-es ach eytinder era

Description

Ut may be needless to say, however, fo maintain procedure fo the major items tobe inspected

optimum engine performance always. periodical adjust This chapter does not describe periodical inspection

reat (engine tune-up) is necessary and maintenance for emission control system,
The foregoing chapter “Engine General” describes For the detail of emission control system, please refer

periodical inspection and maintenance period and items to to the section EC (Emission Control System).

bbe inspected. This Chapter describes actual operating,

Fig. ET-1. Engine compartment (model S30)

era



ENGINE

Battery inspection

1. Check the level of the electrolyte in battery cells.

‘Check the level line on the case with the battery

electrolyte,

I necessary, add distilled water.

2, Measure the specific gravity of the battery

alectrolyte,

Fig, ET-2 Battery inspection

TM— ] Permissible | Full charge value
value (at 68°F, 20°C)

IReiget climates | Over 1.22 1.28

Tropical climates | ‘Over 1.18 1.23

| Oder climates 1.26|_Over 1.20

Clean top of the battery and terminals with a solution

of baking soda and water. Rinse off and dry with

compressed air. Top of the battery must be clean to

prevent current leakage between terminals and from

positive terminal to hold-down clamp.

In addition to current leakage, prolonged accumulation

of acid and dirt on top of the battery may cause blistering

of the material covering connector straps and corrosion of

straps. After tightening terminals, coat them with petro-

latum to protect them from corrosion.

Spark plugs-remove and ‘recondition

See that correct spark plugs are used. Spark plug

insulators should be thoroughly cleaned to prevent

eT-2

possible flash-over.

Thoroughly clean lower insulator and cavity by sand

blasting. File both electrodes flat (rounded surfaces

increase voltage required to fire plugs) and set gap to 0.8

to 0.9 mm (0.031 to 0,035 in). When plugs are reinstalled,

use new gaskets and tighten plugs to 1.5 to 2.0 kgm (11.0,

to 15.0 felb) torque.

Clean and adjust distributor points

Fig. ET-3 Distributor point gap check

Remove distributor cap and inspect points for exces-

sive burning or pitting. Replace points 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

reenove all roughness. Apply a trace of bearing lubricant

to the breaker cam.

Distributor point gap:

0.4 to 0.5 mm (0.0157 to 0.0197 in)

Set ignition timing

‘The ignition timing can be observed by the stationary
pointer at the front 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

ET-4

Note that the pulley groove is graduated 5° per scale

division in terms of the crank angle.

The top dead center is located to the extreme left as

viewed from the inspector's side.



ENGINE TUNE-UP

Fig. ETA Ignition timing set

Ignition timing

T
17°/550 rpm

L20A | (10°/550 rpm)*
Single carb. 179/550 rpm

SU carb. | 17°/550 rpm
L24 = — _—

SU carbs | 5°/750 rpm
(Emission control) |

* Optional distributor for low octane
number gasoline

Inspection of fan belt and air pump belt

Fig, ET-5 Fan belt tension

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

defective.

2. Adjust the beit tension, if necessary.

Slackness of belt when it is depressed by

a force of 10 kg (22.0 Ib)

Fan belt 10 to 15 mm (0.394 to 0.591 in)

Ait pump 15 to 20 mm (0.591 to 0.787 in)

Inspection of engine oil

1. Check if the engine oil has been deteriorated by

intruded cooling water or gasoline. Drain and refill the oil,

if necessary.

Note: a. A milky oil indicates the presence of cooling

water,

Detect the cause for necessary treatment.

b. Suggest that oil with extremely low viscosity be

diluted with gasoline.

2. Check oil level, and if it is below the rated level,

replenish oil of the same grade up to the “H” level

Oil capacity of engine oil (including oil filter)

7 =

Maximum 5.04

H level 1.3 US gal, 1.1 UK galtoa, |_£ bevel) ( 8a al)
L24 Minimum | 394

L (L level) (1.0 US gal, 0.9 UK gal)

Fig. ET-6 Oil level check



ENGINE
Carburetor overhaul and abjustment

For the details, refer to the Section “EF” (Engine Fuel

System).

Ive clearance adjustment

This adjustment can not be made when the engine is in

operation. Follow the procedure described below:

Fig. ET-7 Valve clearance adjustment

1. Loosen the pivot locking mut and turn the pivot

screw until the specified clearance is obtained with engine

cold

Tighten the pivot locking nut securely after adjust-

1, and recheck the clearance.

2, Warm up the engine, and stop it. Then, measure the

hot engine valve clearance in the same manner as above. If

it deviates from the given hotengine valve setting value,

make necessary adjustment.

iistake [25mm osostin
Hoi

Fichaust | 0.50mm(0.0118 ia)

| lntake 0.20 mitt (0.0079 in)
Cold — |

Exhaust | 0,25 mm (0.0098 in)

Compression pressure-test each
cylinder

Note: If this fest is required, it should be done when

plugs 676 removed for service during basic tune-up
operation.

the cause of lowUnless checking for warn rings or for

‘speed ins, Compression check should not be made

ET-8 Compression pressure test

Test compression with engine warm, all spark plugs

removed and throttle and choke open. No cylinder should

be less than 80% of the highest cylinder. Excessive

variation beteeh epPndes, aetonipaied by HOW speed
ally

indicates a Valve fot propedy ating oF a brOkEA PRton
igh Uniforin, Fly iAdicate

missing of the eylitider Or Sylitiders Wich Ae GW, ui

ring. Low piessurés, even the

worn rings. This may be aceompatuied by excessive oi

mption

Compression pressure

ILS 10 12.8 klein?

120A (63 t6 178 Yo/sq iny

at 300 18 400 pin| — ——__ |
| 11.5 to 12.5 kefem?

Single | (163 to 178 Ib/sq in)

at 300 t0 400 rpm
La

12,0 to 13.0 kg/em2

(171 to 185 Ib/sq in)
at 300 to 400 rpm

SU-carb.

Clean and inspéet high tension wires,
distributor ap and rotor

Note: This eberation should be performed while checking

distributer points during the basic tune-up opera:

tion. Inspect distributor cap for crack and flash

over



ENGINE TUNE-UP

Exterior of all parts of secondary system must be

cleaned to reduce possibility of voltage loss. All wires

should be removed from distributor cap so that terminals

can be inspected and cleaned. Burned or corroded

terminals indicate that wires were not fully seated, which

causes arcing between end of wise and terminal. When

replacing wires in terminal, be sure that they are fully

seated before pushing rubber nipple down over tower.

Check distributor rotor for damage, and distributor cap

for crack.

Distibutor lubricate

Slightly apply special cam and ball bearing lubricant on

cam lobes when servicing.

Tighten intake manifold and

Carburetor installation nuts

[ntake manifold installation bolts and nuts on engines

should be tightened to proper torque.

Carburetor installation nuts should be tightened secure-

ly. Leak at these area may cause rough idle, surging,

deceleration popping or deceleration whistle.

Inspection of oil filter

!. Check for oit leak 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)

running.

Inspection of air cleaner

Viscous type element does not require cleaning until

the engine is used for two years, or the vehicle is driven

40,000 km (24,000 miles) (under normal conditions).

Inspection of fuel strainer

Fig. BT-9 Puel strainer

A cartridge type fuel strainer is used. When it is

defective, replace as an assembly.

Inspection of cooling system

Inspection of radiator cap

Apply reference pressure [0.9 kg/cm? (13 Ib/sq in)] to

the radiator cap (in case of L13 and L16) and the

reservoir tank cap (in case of L20} by means of a cap

tester to insure that it is satisfactory. Replace the cap

assembly if necessary

Cooling system pressure test

With radiator cap removed, apply reference pressure

[1.9 kg/cm? (27 Ib/sq in)] to the cooling system by

means of a tester to check for leaks at system

components

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles Possible causes Corrective action

CANNOT CRANK | Improper grade oil.

ENGINE OR SLOW |
CRANKING Discharged battery.

| Defective battery.

Loosen fan belt.

| Trouble in charge system.
ETS

Replace with proper grade oil.

| Charge battery.

| Replace.

Adjust

Inspect charge system.
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‘Wiring connection trouble in stating ciecuit. | correct

Detective starter switch, Repair or se

Defective + motor. Repair of re
(Trouble shooting procedure on starting circuit)

Switch on Starting motor with light turned on

When light goes off or dims considerably

a. Check battery
bi. Check connection and cable
©. Check starter motor

When light stays bright

4. Check wiring connection between battery and starter motor
bi. Check starter switch
. Check starter motor

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

Wa this cate, following trouble cause may exist, but in many cavses ignition system i fuel Syste in trouble

Fisch eck spark plog io

Disconnect high tension cable from one spark plug and Kold it

about 10 mum (0.4 in) from the engine metal part and ccink the

cordance with the following proved

Good spark occurs

(Check the curren: flow in may

Very high current Inspe

exiting

(Check breaker poit operation,

Primary cireait for short cit-

Low or no current (Check for loose terminal or discoanection

in primary circuit.

(Check for bummed points

| tonition system in distributor point Repait or replace

trouble
Improper point gap Adjut.

Defective condenser Replace

Rotor cap and rotor leak Repl
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Defective spark plug Clean, adjust plug gap or replace

Improper ignition timing Adjust

Defective ignition coil Replace.

Disconnected of high tension cable Replace

Loose connection or disconnection in primary circuit | Repair or replace

Fuel system in trouble | Lack of fuel |, supply.

| int Fue strainer Replace

| Dirty oF clogged fuel pipe Clean,
Fuel pump will not work propery |, Repair or replace

Improperly adjusted float ievel Correct.

Improper idling Adjust

Dirty or clogged carburetor Disassemble and clea.

Clogged breather pipe Clean,

Low compression | Incorrect spark plug tightening, defective gasket Tighten to normal torque,

replace gasket

Improper engine oil grade or viscosity dropping Replace with proper grade oil

Incorrect valve clearance | Adjust.

Compression leak from valve seat Remove cylinder head and lap

the valves.

Sticky valve stem Correct or replace valve.

| Weak or dtc abe scings Replace valve springs
Compression leak at cylinder head gasket Replace gasket

[Sticking or defective piston ing Replace piston rings

|_ Worn piston rng or eyinder Overhaul engine

(Trouble shooting procedure)

Pour engine oil from plug hole, and measure cylinder compression.

Compression increases. Trouble in cylinder or piston ring

Compression does not change. Compression leaks from valve, cylinder
head or head gasket.

IMPROPER ENGINE
IDLING i

Fuel system in Clogged or damaged carburetor jets Clean or replace
trouble

Incorrect idle adjustment Adjust.

eT?
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Low compression

Clogged air cleaner

Defective manifold gaskets or carburetor insulator.

euproper Dat fevel adjustment

Replace element

Replace gasket

Adjust.

Previsouly mentioned

trouble

Fuel system in

trouble

Air intake system

in trouble

Overheating

Defective spark plugs

Defective 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 inbailing (rom manifold gasket or carburetor

geake

Insefficient coolant

Loosen fan belt

Worn or defective fan belt

Defective thermostat

Defective water pump

Clogged or leaky radiator

Defective radiator filler cap

Air inteusion into cooling system

ne oil grade

ere

Others Jaoorrect valve clearance Adjust
Extremmly low revolution Adjust

ENGINE POWER NOT|
UP TO NORMAL

Low compression Previously mentioned

Ignition system in| Incorrect ignition timing Adjust.

Clean, adjust or replace plugs.

Dress, or ttplace points.
Check condenser also

Adjust octane selector.

Adjust

Clean

Disassemble and clean,

Replace gasket.

Replenish

Adjust fan belt

Replace

Replace

Replace,

Flush, repair or replace

Replace.

Retighten each part of cooling

Replace with proper grade oil
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Overeooling

Others

ignition timing

Defective carburetor (lean mixture)

Defective thermostat

Low octane fuel

Improper tire pressure

Dragging brake

Qutch sipping

Adjust.

Overhaul carburetor

Replace.

Replace with specified octane fuel.

Adjust to specified pressure

Adjust

Adjust.

NOISY ENGINE

Car knocking

Crankshaft beating
knocking

Connecting rod

bearing knocking

Pi pin noise

Overloading to engine

Carbon knocking

Timing knocking

Fuel knocking

Preignition (misusing of spark plug)

This strong dull noise incr

accelerated. To locate the place, cause 2 misfire on

eylinder generates the noise
vise stops by the misfire, this

This is a little highcr-pitched noise than the crank-

shaft knocking, and also incre

accelerated. Cause 9 misit

when the engine is

fon each eylinder and if

the noise deminishes almost completely, this cranks

shaft bearing generates the noise

When you hear an overlapping metalic noise which

inereases its magnitude with the revolution of the

engine and which decreases as the engine is warmed

bop, this noise is caused by the piston and cylinder. To

locate the place, cause a misfire on each cylin

This noise is heard at each highest and lowest dead

end of the piston, To locate the place, cause a mistire

oon each cylinder.

ero

Use right gear in deiving,

Disassemble cylinder head and
remove carbon,

Adjust ignition timing

Use specified octane fuel

Use specified spark plug,

This is caused by the worn of

damaged bearings, or unevenly
worn crankshaft. Renew the

bearings and adjust or change
the crankshaft

Check the lubrication

Same as the case of crankshaft

bearings.

‘This may cause an abnormal

wearing of the cylinder and

lower compression which in tu:

will cause a lower out-put power

and excestive consumption of

oa.

Overhaul the engine.

This may cause @ wear on the

piston pin, oF piston pin hole

Renew the piston and piston pin

assembly
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Water pump noise,

Others.

This noise may be caused by the worn or damaged

bearings, or by the uneven surface of sliding parts.

‘An improper adjustment of the valve clearance

Noise of the timing chain.

‘An excessive end-play on the crankshaft

Remarks:
will stop,

Disengage the clutch slightly and this noise

Wear on the clutch pilot bushing

Remarks:
disengaged.

This noise wil! be heard when the clutch is

Replace the water pump with a

new one.

Adjust

‘Adjust the tension of the chain

Disassemble the engine and 1e-
new the main bearing bush

Renew the bushing and adjust
the drive shaft

‘ABNORMAL COM.

BUSTION
(ack fie, after fire,
firm-on etc.)

proper ignition

timing

Fuel system in

trouble

Improper ignition timing

Improper heat range of the spark plugs

Damaged carburetor or manifold gasket. (back fire,

after fire)

Defective carburetor jet

Improper function of the Aoat

Adjust the ignition timing,

Use specified spark plugs.

Replace them with new parts

Dismantle
‘check it.

the carburetor and

‘Adjust the level, and check the

head, ete,
Excess carbon in the combustion chamber

Damaged valve spring (back fire, after fire)

| needle vaive.

‘Uneven idting Adjust

Defective cylinder | Improperly adjusted valve clearance Adjust it,

Remove the cylinder head and
get rid of the carbon.

Replace it with a new one.

EXCESSIVE OIL

CONSUMPTION

Oil leakage Loose oil drain plug

Loose or damaged oil pan gasket.

Loose or damaged chain cover gasket

Defective oil seal in front and rear of the ¢

Loose or damaged locker cover gasket

ET0

Tighten it

Renew the gasket or tighten it

Renew the gasket or tighten it

Renew the ot sea

Renew the gasket or tighten it
| (but not too much).
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Excentve oi!

Others

| tmproper tightening of oi iter

LLoote or damaged oil pressure switch

Worn cylinder and piston

Improper location of the piston ring gap or reversely

assembled piston ring

Damaged or seired piston rings

Wore piston cing groove and rings

Eatigue of valve oll sal lip

Worn vaive stem

Inadequate quality of engine ol

Engine overheat

Renew the gasket and tighten it

with the proper torque

Renew the oll pressure switch or
tighten it

Overhaul te cylinder and renew

the piston,

Remount the piston tings

Renew the tings

Repair o renew the piston and
cylinder.

Renew the piston and piston ci

Replac ye seal lip with a new

Renew the valve or the guide

Use the designated oil

Previously mentioned

EXCESSIVE FUEL

CONSUMPTION

See the explanation

decrease

Others Exceeding idling revolution

Detective acceleration recovery

uel leakage

Adjust it to the designated rpm

‘Aajust i

Repair or tighten the eo
of fuel pipes.

[rrouste ww
OTHER FUNC
Tons

Decreased oi!

Pressure

Inadequate oil quality

Ovecheat

Defective function of oil pump regulator valve

Functional deterioration of oll pump

Blocked oil filter

Increased clearance in various sliding pats

an

Use the designated ol

Previously mentioned

Disassemble the oil pump and
repair or renew it

Repait or replace it with new

Renew it

Disassemble and replace the
worn patts with new ones
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Excessive wear on
the sliding parts

Seizure of sliding

parts

Blocked oil strainer

Troubles in the oil gauge pressure switch

Oil pressure decreases

Defective quality or contamination of oil

Defective air cleaner

Overheat or overcool

Improper fuel mixture

Decrease of oil pressure

Insufficient clearances.

Overheat.

Improper fuel mixture

Clean it, lean it

Replace it with a new one,

Previously mentioned

Exchange the oil with proper
one and change the element.

Change the element.

Previously mentioned.

Check the fuel system

Previously mentioned

Readjust to the designated clear-
ances.

Previously mentioned

Check the fuel system.
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ENGINE MECHANICAL

GENERAL DESCRIPTION

CONTENTS

L20A ENGINE... CYLINDER HEAD .............-....- EM3

L24 ENGINE ............ 005 CAMSHAFT ..... Lee —M-4

CYLINDER BLOCK 3 VALVE MECHANISM ... —M-4

CRANKSHAFT.........-5- coves ve EMS CAMSHAFT ORIVE - cee EMA

PISTONS ANO CONNECIING RODS........ EN-3 MANIFOLDS ........ wee cence -.. EMS

Fig. EM-1 General view of L20A engine

L20A ENGINE

L20A engine is a 1,998 ce (121.9 cu in) in line

overhead camshaft six-cylinder engine and has 78 mm

(3.071 in) bore and 69.7 mm (2.744 in) stroke with a

compression ratio of 8.6 : 1.

This engine is of a light-weight design using many

aluminum diecast parts.

Using a two barrel type single carburetor, L2UA engine

develops a maximum output of 115 HP/5,600 rpm (SAE).
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L24 ENGINE

124 engine is a 2,393 cc (146.0 cu in) in line overhead

camshaft six-cylinder engine and hss 83 mm (3.2677 in)

bore and 73.7 mm (2.9026 in) stroke.

This engine is of the same design and external

appearance as L20A engine, differing principally bore,

stroke, power and dimensions of parts to bear higher

output.

124 engine is available in two types. In one type,

which uses two SU type carburetors, it devetops a

maximum output of 15) HP/5,600 rpm (SAE) at a

compression ratio of 9.0 : 1.

The other type, which uses a single carburetor of a two

barrel type, is capable of a maximum output of 130

HP/S,600 rpm (SAE) at a compression ratio of 8.55 : 1.

Fig. EM-2 Ceneral view of L24 engine

EM-2
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CYLINDER BLOCK

The cylinder block, which is of a monoblock special

casting structure, adopts the seven

system, for quietness and higher durability. Of s highly

rigid deepkirt design, it requires no complicated tappet

chamber because of the OHC engine system and thus is

light-weight

bearing-support

Fig. EM-3 Cylinder block

CRANKSHAFT

The crankshaft is fabricated of special forged steel

Provided with « high capacity balance weight, it shows

quietness and high durability at high speed operation. Main
bearings are lubricated from oil holes which intersect the

main oil gallery which runs parallel to the cylinder bores.

PISTONS AND CONNECTING
RODS.

New-design light-weight pistons are of cast aluminum

slipperskirt type with invarstrut. The piston pin is of a

special steel hollow type and is connected to the pi

a full floating fit, and is press-itted onto the connecting

rod.

Connecting rods are made of forged steel, Full pressure

lubrication is directed to the connecting rods by drilled oll

passages from the adjacent main bearing journal. Oil holes

at the connecting rod journals are located s0 that oil is

supplied to give maximum lubrication just proper to full

bearing load.

Fig. EMS Piston and connecting rod

CYLINDER HEAD

|

Fig. EM-4 Crankshaft

Ema

Fig. EM-6 Cylinder head
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The cylinder head is made of light and strong alumi-

num alloy with good cooling efficiency. A special alumi-

num cast valve seat is used on the intake valve, while a

special cast valve seat is installed on the exhaust valve.

‘These parts are all hot press-itted.

CAMSHAFT

Camshaft is made of special cas iron and located inside

the rocker cover. In this engine five aluminum alloy

brackets support the camshaft,

‘Ol PIPE

Fig. EM-7 Camshaft

Camshaft bearings are lubricated from oil holes which

intersect the main oil gallery of the cylinder head.

There is no oil gallery in the camshaft and to lubricate

the cam pad surface of the rocker arm an oil pipe with

many oil holes is provided along the camshaft. This oll

pipe provided is supported by No. 1, 3 and 5 camshaft

brackets and from No. 3 brackets lubrication is supplied

to this ol pipe

VALVE MECHANISM

The valve system has a pivot type rocker arm that is

activated directly by the cam mechanism, and this has

made its moving parts considerably lighter and provides an

ideal high-speed performance.

Fig. EM-8 Valve mechanism

CAMSHAFT DRIVE

Camshaft is driven by a double row roller chains driven

by crankshaft. The tension of the chain is controlled by a

chain tensioner which are operated by spring and cil

pressure.

Fig, EM-9 Camshaft driving chain
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MANIFOLDS

The intake manifold is aluminum cast

‘The exhaust manifold types, is a dual exhaust system
intended to prevent decline in output due to exhaust

interference and to increase output through the inertia

scavenging action. It is connected to exhaust pipes by

flanges, which insure complete absence of exhaust leaks.

L24 (TWIN CARB)

with emission control device L20A & L24 (SINGLE CARB)

Fig. FMAO Fixhanct id intake manifold

ENGINE DISASSEMBLY

CONTENTS

CLEANING AND INSPECTING EM. 5 PISTON AND CONNECTING ROD eM. 9

DISASSEMBLY ..... EM. 6 CYLINDER HEAD EM.10

CLEANING AND INSPECTING

‘Wash the engine thoroughly before disassembly. Before

washing, remove the alternator and starter, and plug up

the carburetor air cleaner to avoid any infiltration of

foreign matter

1. The exterior of the engine: check the covers and

bolts for breakage, rust, damage and loss

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

3. Clutch housing: check for cracks.

4. Oil pan: check for excessive rust,

DISASSEMBLY

}. Place the engine assembly on the engine stand.

(1) Remove the oil level gauge.

(2) Remove the engine mounting R.H.

(3) Remove the oil filter.

(4) Remove the oil pressure switch.

(5) Install the ngine attachment.

(6) Set the engine on the stand.

Engine stand: STOSO10000
Engine attachment: ST05340000

Fig. EM-11 The engine on the engine stand

2. Remove the fan, the fan belt (for all engines) and the

air pump belt (only for L24 engine with emission contro!

system).

EM

Fig. EM-12 Cooling fan removal

3. Remove the high tension cable (with the distributor

cap on).

4, Remove the fuel pump.

Fig. EM-13 Fuel pump removal

5. Remove the spark plugs.

6. Remove the distributor assembly.

7. Remove the air cleaner.
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Fig. EM-16 Exhaust manifold removal

Fig. EM-14 Air cleaner removal

i 13. Remove the th tat hi8. Remove the engine mounting bracket (L.H. side). mow hermostat Housing,

9. Remove air pump (for L24 engine with emission : Remove the crank pulley
control system),

10. Remove the fuel line and heater hoses,

11. Remove the heat shield plate,

12. Remove the intake manifold with carburfetor and

exhaust manifold.

Fig. EM-17 Crank pulley removal

Note: The crank pulley is a vibration damper type. So on

removal use a special tool.

Special tool: ST16540000

1S. Remove the water pump.

Fig, EM-15 Intake manifold removal 16. Remove the rocker cover.

EM-7
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17, Remove the fuel pump drive cam and the camshaft

sprocket.

~‘w .

Fig. EM-18 Camshaft drive sprocket removal

18, Remove the oil pipe

19, Remove the cylinder head assembly. Use » special

tool for removing the cylinder head bolts.

Pig. EM-19 Cylinder head removal

Special tool: $T10120000 and ST17420000

Note: For the convenience of the cylinder head replace-

ment, a special service tool ST17420000 is pre-

pared to support the timing chain during the

service operation. By using this tool, the timing

marks on the crankshaft sprocket and the timing

chain will be unchanged. So the work for aligning

the timing marks will be saved so much.

Remove the flywheel and end plate

EM8

21. Invert the engine.

22. Remove the oil pan and the oil strainer.

23. Remove the oil pump and its drive gear.

24. Remove the front cover.

Fig. EM-20 Engine front cover removal

25. Remove the timing chain, chain tensioner and chain

guide,

26, ‘Remove the oil thrower, the crankshaft worm gear

and the chain drive sprocket,

Pig. EM-21 Chain drive sprocket removal

27. Remove the piston and connecting rod assembly

Take off the connecting rod bearings at the same time and

keep them in order
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29. Remove the crankshaft rear oil seal.

Pig. EM-24 Rear oil seal removal
Fig. EM-22 Piston and connecting rod assembly

removal

30. Remove the crankshaft.

31. Remove the buffle plate and the cylinder block net.
28. Remove the main bearing cap,

Use a special tool for removing the rear main bearing

cap.

Special tool: ST16510000

Fig. EM-25 Cylinder block net removal

PISTON AND CONNECTING ROD

Fig, EM-23 Rear main bearing cap removal 1. Remove the piston rings with a ring remover.

—EM-3
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Ale TM
Fig, EM-26 Piston ring removal

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

and an arbor press.

3. Keep the disassembled parts in order not to mix all

parts.

Fig. EM-28 Rocker arm removal

Note: Take care not to lose the valve rocker guide,

3. Remove the camshaft.

) §T 13020000 {for L20A)

=~
y > §T13030000 (for L24)

=
Fig, EM-27 Piston pin removal

Special tool: ST13020000 (for L20A)

$T13030000 (for L24)

CYLINDER HEAD

1. Remove the valve rocker spring.

2. Loosen the valve rocker pivot lock nut and remove

the rocker arm by pressing down the valve spring.

Fig. EM-29 Camshaft removal

Note: At this time, take care not to let the camshaft

scratch the cam bushing during removal.

4. Remove the valves using a valve lifter.

Special tool: 5T12070000

EM-10
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Fig. EM-30 Valve removel

s

collet, and valve rocker guide,

Take cate not (0 love valve spring seat, ol eal, valve

INSPECTION AI

Fig. EM-31 Valve components

Note: Be sure to leave the camshatt bearing intact.

Because the bearing centers are lable to be out of

alignment.

ND REPAIR

CONTENTS,

PREPARATION FOR INSPECTION ema Boring of cylinder emg
CYLINDER HEAD AND VALVE EM-12 PISTON, PISTON PIN AND PISTON RING .. EM19

Checking head mating face E12 CONNECTING AOD emai

Valve assembly EM-12 CRANKSHAFT EM22

Valve soring EM-13 BUSHINGS AND BEARINGS eM23

ackor arm and valve rocker piv! M13 ‘Measurement of main bearing clearance M23

ive guide ew1g Measurement of

Vakve seat inserts EMIS earance em.
CAMSHAFT AND CAMSHAFT BEARING ... EM.16 Fetting bearings M24

‘Comshatt bearing clearance check EM-16 MISCELLANEOUS COMPONENTS. M24

Vole timing check e416 Cranksahft sprocket, camshaft sprocket EM24

amnshatt alignment check EM-16 Chain tensioner and chain guide M26

N LOCK M17 Flywheet

ow to measure cylinder bore eMi8

PREPARATION FOR INSPECTION

1. Check the cylinder head and the cylinder block for 3.__Ascertain if all the oil holes are clear by blowing ait

traces of water leaks before cleaning

2. Wash all the parts to clean them completely of oil

stains, carbon deposits, fur, and sealing material

eMatt

into them,

4. Use every caution to secure proper assembly.
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CYLINDER HEAD AND VALVES

Checking head mating face

Fig. EM-32 Cylinder head

Note: Never remove camshaft bearings. If you once

Temove camshaft bearings, the bearing centers will

be out of alignment and the recondition is very

difficult without center borings.

1, Make a visual check for cracks and flaws,

2. “Measure the surface of the cylinder head (on the

cylinder block side) for warping, If it is found to be

beyond the limit designated below, regrind the affected

surluve With a surface grinder

EM-33 Checking the cylinder head surface

em.

Head surface flatness

Standard | Maximum
Less than |

0.05 mm (0.00200) | 0-1 mm (0.0039 in)

Valve assembly

1. Cheok each of ‘the intake and exhaust valve assem-

blies for worn, damaged or Geformed valve caps and

stems. ‘Correct ‘or replace the -valve, if any excessive

defects are detected.

Fig. BM.34 Valve stem diameter check

2. ‘The valve face ‘or valve stem end surface should be

refuved by sing, a valve grinder

ef |
Eg 35
es go

3 3

~ 33 enn dh
.30.1n)

38 mm tie
(180 tn)

Fig. EM-35 Valves for L20A and L24 (Single carb.)

12
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M-36 Valves for L24 (Twin carb.)

When the valve head has been reduced to 0.5 mm

(0.0197 in) or less in thickness, replace the valve.

Grinding allowance for the valve stem end surface

is 0.5 mm (0.0197 in) or less.

Note:

Valve spring

|. Measure the free length and the tension of each

spring. [f the measured value exceeds the specified limit,

replace the spring.

2. Check the deformation of each spring with a square.

Any springs with the deflection of 1.6 mm (0.0630 in) or

more must be replaced.

Spring specification

L24

(Twin carb.)

] L20 & L24
(Single carb.)

49.98 (1.97 in)

44.85 (1.76 in)

Free length | 01 47.75 (1.88 in)

{inner J 44.68 (1.76 in)mm (in)

0.0/16.6 + 0.8
(1.57/36.604 1.76)

40.0/21.34 1.6

Valve closed (1.57}46.96+ 3.53)
mmat kg | 35.0/9.6 + 0.6 35.0/12.3 + 0.7
(ia at Jb) Smet | (1.38/21.16 +1.32) |(1.38/20.12 1.54)

Vawe open outer | 30-0/43.022.2 — |29.5/49.023.7

alve open “S| (1,18/94.80£4.85) (1.16/108,034 8.16)
mm at kg, 25.0/19.621.0 ]24.5/25.521.3
(in at tb) | Inner (0.98/43.21+ 2.20) |(0.96/56.22#2.78) |

Rocker arm and valve rocker pivot

Check the pivot head and the cam contact and pivot

contact surfaces of the rocker arm for damage or wear, [f

defects are found, replace them. A defective pivot

necessitates [ts replacement together with the corre-

sponding rocker arm,

Valve guide

Measure the clearance between the valve guide and the

valve stem, If the clearance exceed the designated limit,

replace the worn parts or both valves and valve guide. In

this case, it is essential to determine if such a clearance has

been caused by a worn or bent valve stem or by a worn

valve guides.

8.3 to 8.6 mm dia.
{0.327 to 0,335 in)

EXHAUST aS

mm

wazim SEs
INTAKE 8 in ES

ae
— Eras— el ag

32i - S
rm
vee
Easi | eg s

10.8 mm (0.425 in) gress
59.0 mm —4

(2.323 in)

Fig. EM-37 Valve spring test

EM-13,

Fig. EM-38 Service valve guide
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Intake valve Exhaust valve

Stem to guide 0.020 to 0.053 | 0.040 to 0.073
clearance (0.0008 to (0.0016 to
mm (in) 0.0021) 0.0029)

Max. tolerance

of above clearance| 0.1 (0.0039)
mm (in)

Determining clearance

Precise measurement of clearance between the valve

stem and the valve guide needs the aid of a micrometer

and a telescope hole gauge. By using these gauge, check.

the diameter of the valve stem in three places; top,

center and bottom. Insert telescope hole gauge in valve

guide bore, measuring at center. Subtract highest

reading of valve stem diameter from valve guide bore

measured to obtain its clearance from the two center

diameter to obtain valve to valve guide clearance. As an

emergency expendient, a valve is pushed in the valve

guide and moved to the left and the right at which

point if its tip deflects about 0.2 mm (0.0079 in) or

more, it will be known that the clearance between the
stem and the guide exceeds the maximum limit of 0.1

mm (0.0039 in).

Note: The valve should be moved in paraflel with the

rocker arm. (Generally, a large amount of wear

occurs in this direction.)

Replacement of valve guide

A valve guide found defective must be replaced in the

following manner:

1. Take out the old guide by means of a press and a

drift pin (under a 2-ton pressure).

This job may be carried out at room temperatures but

with better effect at higher temperature.

2. Ream cylinder head side guide hole at room

temperature.

12.185 to 12.196
(0.4797 to 0.4802)

Guide hole inner diameter

mm (in)

EM-14

As the valve guides of 0.2 mum (0.0079 in) oversize

diameter are available for service, the guide hole should

be reamed to the following dimensions.

us
ome |

L20A and L24 L24
(Single carb.) (Twin carb.)

Al 41.000 to 41.016 | 44.000 to 44.016
mm (in) dia. | (1.6140 to 1.6148)] (1.7323 to 1.7329)

D} 37.6 to 37.8 41.6 to41.8
mm (in) dia. | (1.480 to 1.488) _ | (1.638 to 1.646)

di 35.6 39.6
mm (in) dia, (1.402) (1.559)

A2 37.000 to 37.016 | 37.000 to 37.016
mm (in) dia. | (1.4567 to 1.4573) (1.4567 to 1.4573)

D2 32.4 to 32.6 32.4 to 32.6
mm (in) dia. | (1.276 to 1.283) | (1.276 to 1.283)

Fig. EM-39 Valve guide and valve seat insert
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3, Press the new valve guide into the valve with care so

that it wil fit smoothly after heat the cylinder head to

a temperature of 150° to 200°C (302° to 392°F).

Interference it of ave guide | 0.027 t00089 |
toguide tole mm in) | (0.0011 00,019)

4, Ream the bore of the vaive guide pressed in using a

valve guide reamer,

Valve guide reamer set: ST11030000

Reaming bore: 8,000 to 8.018 mm

(0.3150 to 0.3157 in)

5. Correct the valve seat surface, with the new valve

guide as the axis.

Fig. EM-40 Valve guide reaming

Valve seat inserts

Check the valve seat inserts for any evidence of pitting

at valve contact surface, and reseat or replace valve seat

inserts if the valve seat insert is worn out excessively

The valve seat insert of 0.5 mm (0.0197 in) over size is

available for service in this L series engine.

120A and L24

(Single carb.)

L4

(Twin carb.)

—me— intake
Totake

Exhaust =t
Echaust

Fig. EM-A2 Standard valve seat insert

T
| L204 ang 124 | rer)

fit mm (in) |/-____

| Exhaust

*002 oojaus?8 55°

13.634 °9.0008, | 29) 2.0008,

vo02 v.08anes ns‘ wns
xa G % ,

shat |.476 700908) | 476 °,0008,
|

O11 100.08
Interference Intake (0.0043 to 0.0031)

0.10 10 0.06
(0.0039 to 0.0024)
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Replacing the valve seat insert

1. Old inserts can be removed by boring out until the

insert collapses. The machine depth stop should be set

so that boring cannot continue beyond the bottom

face of the insert recess in the cylinder head

2. Select a suitable valve seat insert and check its
outside diameter.

3. Machine the cylinder head recess diameter to the

concentric circles to the valve guide center so that the

insert will have the correct fit.

4, Heat the cylinder head to a temperature of 150° to
200°C (302° to 392°F).

5. Fit the insert ensuring that it beds on the bottom

face of its recess.

6. The valve seats newly fitted should be cut or ground
at the specified dimensions as shown in Figure EM-39.

Valve seat ciitter set: ST11650000

CAMSHAFT AND CAMSHAFT
BEARINGS

Camshaft bearing clearance check

1, Measure the inner diameter of the camshaft bearing
and the outer diameter of the camshaft journal. If wear is

found inside the bracket replace the cylinder head

assembly.

Fig. EMA3 Camshaft bearing check

EM-16

Standard | Wear limit
ao pended aise

Oil clearance 0038100076 | O.l
mm (in) (0.0015 to 0.0026) | (0.0039)

tanet diameter of | 48.00 1048.016 |
© | (1.8898 to 1.8904)

mm (in)

Valve timing check

re ce ae
240 232 B i 44 1B 50

aw | 248 | 16 | 52 | a8 | 54

Fig. EM-44. Valve timing diagram

Jf the camshaft shown no apparent damage although

some valve operation troubles have been detected in the

engine, compare valve timing data with the valve timing

diagram to see whether the stroke beginning and end in
various cylinders are complying with specified advance
and retard figures.

Camshaft alignment check

1. Check the camshaft, camshaft journal and cam

surface for bend, wear of damage. If the defects are
beyond the limits, replace the affected parts.

2. Bend values are expressed in terms of half values of

the readings, obtained when the camshaft is given a turn

with a dial gauge applied (o the center journal.
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Standard Bend limit

0.015 (0.00067 | -0.05 (0.0020)
Camshaft bend
mn 0

Fig. EM-45 Camshaft bend check

24
‘Single and2 Twin)|

Engine model |
120A

40.30 to 40.35 | 39.95 10 40.00

Unit mm (in) ~~ |

Standard height of cam — {1 537 40 1.589){ 1.573 to 1.575

Wear limit of cambeight | 0.25(0.0098) |
Allowable difference in

diameter between maximum
worn and minimum worn 0.05 (0.0020)
parts of camshaft journal

Maximum tolerance in 0 40039)
fjourna diameter ;

0.04 0 0.3Camshaft end play (0.0016 to 0.0118)

Maximum
tolerance

[ Standard
Surface flatness
mum (in) 0.05 (0.0020) | 9100-0039)

Fig. EMA46 Cylinder block surface check

3. Measure the cylinder bore for out-of-round or exces-

sive taper with a bore gauge. If excessive wear, taper or

out-of-round are detected on the cylinder wall, rebore the

cylinder walls by a boring machine

CYLINDER BLOCK

1. Check visually for defects, such as cracks and flaws

2. Measure the top face of the block (cylinder head

mating face) for warping. If the warp exceeds the limit

value, correct it

Fig. EM-47 Measuring the cylinder bore

4. When the wear, taper and outof-round are not

excessive to the limit, remove the step at the topmost

portion of the cylinder by using a ridge reamer or the like.
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How to measure cylinder bore

A bore gauge is used, Measure the-cylinder bore at top,

middie and bottom points in each direction A and B as

itlustrated and record the measured values.

omyle

Fig. EM-48 Measuring points of cylinder bore

Standard Wear

L20A L24 limit

Cylinder |78.000 +9.050 83.000 +0. 030
bore

mm (in)

0.2

(3.0709 *.00) (3.2677 *8.0020)| (0.0097)

Error in
cylinder

tore 0.02 0.015
quer, | (0.0008) (0.0008)
mm (in)

Differ-

ener ger | (0.05 0.05 0.2
bore (0.0020) (0.0020) —_|(0.0079)
mm (in)

Boring of cylinder

|. When any of the cylinders needs boring, all other

cylinders must be bored at the same time.

2. Determine piston oversize according to the amount

of wear of the cylinder.

EM-18

Piston for service Unit: mm (in)

Pista aes Outside diameter (H)

Mee forse les 1 oROA La
77.92 to 77.97 82.99 to 83.04
(3.068 to 3.070) | (3.267 to 3.269)

77.94 1077.99 | 83,22 to 83.27
(3.068 to 3.070) | (3.276 to 3.278)

78.17 10 78.22 | 83:47 10 83.52
Oversize 2 | (3.077 10 3.079) | (3.286 to 3.288)

STD

Oversize 1

78.42 to 78.47 83.72 10 83.77
Oversize 3 | (3.0870 3.089) | (3.296 to 3.298)

; 78.67 to 78.72 | 83.97 to 84.02
Oversize 4 | (3.007 ta 3.099) | (3.305 to 3.308)
ovenive 3 | 7892007897 | 84.47 10 84,52

3.107 to 3,109) | (3.326 to 3.328)

3. By measuring piston to be installed at piston skirt

{side thrust face) and adding the mean of clearance

specification, the finish hone cylinder measurement can

be determined.

20 and £24

Fig. EM-50 Measuring point
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Outer diameter of piston skirt (measured value):

A, Piston-cylinder clearance:

B= 0.025 to 0,045 mm (0.0010 to 0.0018 in)

Boring allowance C = 0,02 mm (0.0008 in)

Cylinder bore to be treated

A+ B-C =A # (0,005 to 0.025 mm) [0.0002 to

0.0010 in]

4, Machine the cylinder bore to the determined inner

diameter.

Note: To prevent strain due to cutting heat, bore the

cylinders in the order of 1-5-3-6-2-4.

5. Do not cut too much out of the cylinder bore at a

time, but cut 0.05 mm (0.0020 in) or so at a time

6. Measurement of the cylinder bore just machined

requires the utmost care since it is expanded by cutting

heat.

7. Finish the treated cylinder bore to a final finish bore

by honing.

8, Measure the finished cylinder bore for elliptic or

tapered part.

9, Measure the piston to cylinder clearance. This clear-

ance can be checked easily by using a feeler gauge and a

spring scale.

Y|

Fig. EM-51 Piston to cylinder clearance check

‘Standard clearance 0,025 to 0.045
mm (in) (0.0010 to 0.0018) |
Feeler gauge :pats 0.04 (0.0016)

Extracting foree | O.2tol.S |
kg (Ib) (0.4409 to 3.3069)

Not If the cylinder bore has worn beyond the wear

limit, use the cylinder liner.

Undersize cylinder liners are available for service

(only for L24 engine).
Interference fit of cylinder liner Cylinder Block

0.08 to 0.09 mm (0.0031 to 0.0035 in),

Cylinder liner for service (for L24 engine)

Unit: mm (in)

Outside diameter | Inner diameter

400 87.00 to 87.05 | 82.45 to 82.55
undersize | (3.4252 to 3.4272)) (3.2461 to 3.2500)

=|

450 8750108755 _|8243 0 82.55
undersize | (3.4449 to 3.4468) | (3.246) to 3.2500)

00 88,00 10 88.05 | 82.45 to 82.55
undersize | (3.4646 to 3.4665) | (3.2461 to 3.2500) _|

PISTON, PISTON PIN AND
PISTON RING

I. Check for seizing, scratches and wear. Effect a

replacement when such a defect is detected,

cz, 5O,|
ee

Fig. EM-52 Piston and connecting rod assembly
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2, Measure the side clearance of rings in ring groove as

each ing is installed, Clearance with new pistons and rings

should be as follows.

Fig. EM-53 Side clearance measurement

Side clearance

_
Ta0x Li Wear limit

Tap ring | 0045 to 0.078
1 (0.0039sin Gay (0.0018 to 0.0031) 8.4 (0.0039)

| Second ring] 0,036 100.003
0.1 (0.0039)cn (in) (0.0012 40 0.0025) (0.0039)

= 10.025 10 0.063] on

me (0.001016 0
mm (in) (0.0039)0.0025)| |

Ring gap

Standage
an La Wear limit

Top ring {0.20 10 0.35 0.23 100.38 10
eam (in) |(0,0079 86 0.0138)|(-0091 ¢0 0.0150) | (0.0394)

Second ring(0.14 {00.29 {0.25 100.30 10
mm (in) |(0.0055 10 0.01149] (0.0059 10 0.0118) | (0.0394)

Oiting — |0.14 t0.0.29 0.15 to 0.36 1s
me (in) |(0.00S5 to 0.0114)| (0.0859 to 0.0118) | (0.0591)

3. Place the cing at the bottom of the ring traveled part

of cylinder bore in which it will be used.

Square ring in bore by pushing it into position with the

head piston,

—M-20

Measure the gap between ends of ring with feeler

gauge.

Note:

Gap should be as listed above.

Fig. EM-54 Ring gap measurement

a. When the piston ring only is to be replaced,

without the cylinder bore being corrected, measure

the gap at the bottom of the cylinder where the

wear is minor.

b. Oversize piston rings are available for service.

(25, 50, 75, 100, 150 oversize}

4. Measure the piston pin hole in relation to the outer

diameter of the pin. If wear exceeding the limit is

indicated, replace such piston pin together with the piston

on which it is installed,

| L20a L24

rlehemates | 19-995 t0 20.005 | 20.993 10 20.998
va {in} (0.7872 to 0.7876)| (0.8265 to 0.8267)

brs Pin |66.40 to 66.65 | 72.00 to 73.35
pen (2.6142 10 2,6240)| (2.838 to 2.848)

Fston pin HO | 19.999 10 20.010. | 21.001 16 21,008
mm (in) (0.7874 to 0.7878) | (0.8268 to 0.8271)
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5. Fitting of piston pin

Determine the fitting of the piston pin into the piston

pin hole to such an extent that it can be finger pressed at
room temperature. This piston pin must be a tight press

fit into the connecting rod

Fig. EM-56 Measuring piston pin diameter

] 120A 124

sabe vino 004 100.011 | 0.008 to 0.010
Lapa (0.0002 to 0.0004) | (0.0003 to 0.0004)
mm (in)

[Interference fit | |
of piston pin to|0.017 10 0.035 _—_| 0.015 to 0.033,
connecting rod |(0.0007 to 0.0014) | (0.0006 to 0.0013)
mom (in)

CONNECTING ROD

1. If a connecting rod has any flaw within the both

sides of the thrust face and the large end, correct or

replace it.

i=

Fig. EM-57 Connecting rod aligner

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

replace the connecting rod.

f Standard | Maximum
Connecting rod bend or
torsion (per 100 mm 0.025 0.05
or 3.94 in: length) (0.0010) | (0.0020)
mm (in) |

3. In replacing the connecting rod, select the rod so that

the weight difference between new rods and old one

become within 6 gr (0.212 02) in unit weight

4. Install connecting rods with bearings on to the

corresponding crank pins and measure the thrust clear-

ance. If the measured values exceed the limit, replace such
connecting rod.
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[ | Standard Wear i
02003 0.Big ond end play ;

(0.0079 100.0118) | (0.028)mm (in)

70.3 mm

(9.0078 to 0.0138 ia)

Fig. EM-58 Big end end play check

CRANKSHAFT

1. Check the shaft journal and crank pin for scars,

biased wear and cracks

Repair or replace affected parts

Fig. EM59 Crankshaft

| Standare | Maximom
Taper and out-oFround | tessthan | 99,
of crank journal and 0.01 O0012
crank pin me(in) 0.0004) | (09012)

2. Check the crankshaft for bend. If the bend exceeds

the specified value repair or replace the crankshaft

EM-22

Fig. EM-60 Crankihaft bend check

ene | Maximum
Crank shafi'bend | lees than 0.02s | — 0.05
mm (in) (.0010) | (0.0020)

Note: For measuring the bend, use a dial gauge. Bend

values are halt as imuth es the readings ob

when the erankshaft is given @ tum with the dial

seuge applied to its center journal.

3. After regrinding the crankshaft, finish it to the

necessary ize indicated in the Mists on page EM-24 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. If it exceeds the specified

value, replace the center shims

Fig. EM-61 Crankshaft end play check



ENGINE MECHANICAL

= Standard | Wearlimit
Crankshaft freeend pla 0.05 00.18 03| i if (0.0020 to 0.0071) | (0.0118)
nm (in I

5. Check the main drive shaft pilot bearing at the rear

of the crankshaft for wear and damage. Replace it if

defects are detected.

BUSHINGS AND BEARINGS

Measurement of main bearing clearance

1, Check all bearings and bushings for seizures, melts,

sears and bums.

Replace bushings, ifany defects are detected,

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

bushing).

3, Set the main bearing on the cap block.

Fig. EM-62 Plastigage

4, Cut a plastigage to the width of the bearing and place

it im parallel with the crank pin, getting clear of the oil

hole. Install the cap on the assembly and tighten them

togettier under the specified torque.

Tightening torque: 4.5 10 5.5 kg-m (32.5 to 39.8 fib)

EM23

Note: Be sure not to tum the crankshaft when the

plastigage is inserted.

5. Remove the cap, and measure the width of the

Measurement of connecting rod
bearing clearance

1. Measure the connecting rod bearing clearance in the

same manner,

Tightening torque: 2.7 to 3.3 kgm (19.5 to 23.9 (4b)

Bearing oil clearance

,

wwiarewie oso oor — | a2
(0.0008 to 0.0028) | (0.0047)mm (in)

| sce ‘mm (in) { (0-0006 to 0.0026) | (0.0039) |

2. If clearance proves to be in excess of the specified

value, replace bearing by undersize and, consequently,

grind out the crankshaft journal
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Fitting bearings

1, Set the bushings on the main bearing cap and the

cylinder block bearing recess and after installing the

bearing cap, tighten the cap bolts to the specified torque.

Tightening torque: 4.5 to 5.5 kg-m (32.5 to 39.8 ftlb)

Tighten t0 the
presoribed torque, Reteose tre dolis

after tighten to the
prescribed torque.

Check this clearance
by a filler gauge.

Fig, EM.64 Bearing crush check

2. Luesen the cap bolt on one side and measure the

clearance between the cap and block side.

3. Ascertain that the clearance is within double the

figures listed below. If it is not, replace the bearing.

4, Handte the connecting rod bearing in the same

manner.

Connecting rod cap tightening torque:

2.7 to 3.3 kgm (19.5 to 23.9 ft-lb)

Bearing crush

All main bearing 010 0.03
mm (in) (0 to 0.0012)

All connecting rod bearing | 0.015 to 0.040
mm (in) (0.0006 to 0.0016)

EM-24

Main beating undersize

Bearing Bearing top Crank journal
size thickness diarheter
1/1,000 mm. mm (in) mm (in)

1.822 to 1.835 54.942 10 54.955

STb (0.0717 to 0.0722) | (2.1631 to 2.1636)
25 1.947 te 1,960 54.692 to 54,795

undersize | (0.0767 t0.0.0772) | (2.1532 to 2.1837)

: so 2.072 16 2.085 $4,442 to 54.455
wndersize — | (0,0816 te 0.0821) | (2.1434 to 2.1439)

78 2.19? to 2.220 54,172.10 $4,208
undersize |(0.0865 to 0.0870) | (2.1328 to 2.1341)

100 2.322 to 2.335 53.942 to 93.955
undersize | (0.0914 100.0919) | (2.1237 to 2.1242)

Connecting rod bearing undersize

Bearing Bearing top Crank pin

size thickness diameter
1/1,000mm mm (in) mm (in)

stp 1.493 to 1.506 49.961 to 49.974

(0.0588 to 0,0593) | (1.9670 to 1.9675)

6 1.523 to 1.536 49.901 to 49.914
undersize | (0.0600 to 0.0605) | (1.9646 to 1,9651)

12 | 1.53 to 1.566 49.841 to 49,854
undersize | (0.0611 to 0.0617) | (1.9622 to 1.9628)

25 1.618 to 1.631 49.711 to 49,724
undersize | (0.0637 to 0.0642) | (1.9571 to 1.9576)

50 1.743 to 1.756 49.461 to 49.474

undersize | (0.0686 to 0.0691) | (1.9473 to 1.9478)

75 1.868 to 1.881 49.211 to 49.224
undersize (0.0735 to 0.0741) (1.9374 to 1.9379)

100 1.993 to 2.006 48,961 to 48.974
undersize | (0.0785 to 0.0790) | (1.9726 to 1.9281)

austen

MISCELLANEOUS COMPONENTS

Crankshaft sprocket, camshaft sprocket

l. Check tooth surfaces for flaws and wears. Replace

defective sprocket if any defects are found.
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2. [nstall the camshaft sprocket in position and check

for run-out. [f it is found to exceed 0.) mm (0.04331 in),

replace the camshaft sprocket. Cheek for thrust deviation

at the same time. Three kinds of locating plate differing in

thickness are available, so make the necessary adjustment

using those locating plates.

Fig. EM-65 Camshaft sprocket run-out check

Thrust deviation 0.04 to 0.30
mm (in) (0.0016 to 0.0118)

4.8 + 0.05
(0.1890 + 0.0020)

Locating plate 4.9+0.05
thickness (0.1929 + 0,0020)
mm (in)

5.0 + 0.05
(0.1969 + 0.0020)

3. Check the chain for damage, severe wear and stretch

at its roller links, Replace a defective chain.

4. When the chain stretches extremely, the valve timing

goes out of order, In L20A and L24 engine, two locate

(Camshaft set) holes are provided in the camshaft sprock-

et to correct the valve timing.

Adjustment of camshaft sprocket location

If the stretch of the chain roller Jinks is extreme, adjust

the camshaft sprocket location by transfering the

camshaft set position of the camshaft sprocket to No.

2 or No. 3 holes.

1. Turn engine until No. 1 piston is at T.D.C. on its

compression stroke. Examine whether the camshaft

location hole on the camshaft sprocket comes off the

EM-25

left end of the oblong groove on the camshaft locate

plate.

(if the camshaft location hole is off the left end of the

oblong groove, the stretch of the chain is beyond the

limit.)

Fig. EM-66 Camshaft locate plate

Notch for timing check

Camshaft
locate hole

Fig. EM-67 Camshaft sprocket

2. Turn the engine until No. J piston is at T.D.C. on

its compression stroke set the camshaft on No, 2

location hole of the camshaft sprocket. Then this No. 2

hole should be on the right end of the oblong groove.

When the No. 2 hole is used, the amount of the

modification is 4° by the rotation of the crankshaft

3, If the valve timing can not be corrected by using

No. 2 hole, use No. 3 hole as the same procedure as

mentioned above. The amount the modification by

using No. 3 hole is 8° by the rotation of the

crankshaft.

4. When the modification becomes impossible even by

transfering the camshaft location hole, replace the

chain assembly.
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Chain tensioner and chain guide

(Check for wear and breakage. Replact iff necessary

Fig. EM-68 Camshaft drive mechanism

Flywheel

1. Check the eluteh disc contact surface of the flywheel

for damage aid wear. Repair or replace if necessary

Meatute deviation ofthe clutch disc contact surface
with dial gauge. AF it exceeds 0.1. mm (0.04331 in),

replace it

3

Replace if aecessary.

Check tabth Silfades oF the fing gear for Maws and

Note: Replace the ring (éar t bout 780° to 200°C

(356? to 282°F1

ENGINE ASSEMBLY

CONTENTS,

PRECAUTIONS

CYLINDER HEAD
eM.26

PRECAUTIONS

1. Use thoroughly cleaned. parts. Particularly, check

whether oil holes are clear of foreign matter or not.

In installing siding parts, such as beatings proceed

after applying engine oil to them as required

u new packings and oil seals, in principle.

4. Keep tools and work benches clean and clear of dust

and oils

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

M26

PISTON AND CONNECTING Ri

ASSEMBLING OF ENGINE

6. Be sure to follow specified tightening torque and

orders where necessary.

CYLINDER HEAD

1. Assembly of v Ive and valve spring

Set the valve spring seat in position, and ft the valve

guide with the oil seal.

Assemble the valve in order of the following, valve,

inner and outer valve springs, spring retainer, valve collet

and valve rocker guide
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sst12070000

\__srize0000 er a0 |
st 12030000 for L249
, |

Fig. EM-69 Valve installation Fig. EM-71 Piston pin installation

Note: Check whether the valve face is clear from foreign

matters. PISTON AND CONNECTING ROD
1, Assemble piston, piston pin and connecting rod

assorted according to cylinder number for every cylinder.
2. Assembly of valve rocker pivot.

Screw valve rocker pivots joined with cocker spring

washer and lock nuts in the pivot bush.

3. Assembly of camshaft

Install the camshaft in cylinder head carefully and set ‘
the locating plate. Do not damage the bearing inside.

Fig. EM-72 Piston and connecting rod assembly

Note: a. Piston pin is a tight press fit to the connecting

rod, and fitting force is from 1 to 3 tons and the

aid of the special tool is necessary.

In pressing the piston pin in the connecting rod,

apply engine oil to the pin and the small end of the

Fig. EM-70 Camshaft locate plate installation connecting rod.
b, Arrange so as the oil jet of the connecting rod

large end is directed toward the right side of the

4. Install the rocker arms, pressing down the valve cylinder block.

springs by screwdriver ©. As the center of the piston pin is off-set in
relation to the center of the piston, be sure to

S. Install the valve rocker springs. make proper assembly.

€M.27
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ENGINE MECHANICAL

Fig. EM-77 Side oil seal installation

7, Install the crankshaft rear oil seal.

Special tool: ST15310000

Fig. EM-76 Rear oil seal installation

8, Install the cylinder block net.

9. — Install the rear end plate.

10. Install the flywheel securely and tighten the bolts

with specified torque.

Tightening torque: 14.0 kg-m (101.2 ft-lb)

TIGHTENING TORQUE

14.0 kg-m (101.2 ft-Ib)

Fig. EM-78 Flywheel installation

11. Install the piston-rod assembly

Note: a. Insert the pistons in the corresponding cyl-

inders.

Fig. EM-79 Piston-rod assembly installation

Special tool: EM03470000

b. Apply the engine oil on concerning parts.

c. Arrange so as the “F’ marking on the piston is

facing front of engine.

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

axial directions.



ENGINE

12, Install the connecting rod cap.

Tightening torque: 2.7 to 3.3 kg-m (19.5 to 23.9 ftib)

TIGHTENING TORQUE |
2.7 to 3.3 ko-m y,
(19.8 to 23.9 felby

Fig. EM-80 Connecting rod cap installation

Note: Arrange connecting rods and connecting rod caps

30 that the cylinder number on them faces the

same side,

13. Make sure of the end play of the connecting rod big

end,

> ==

End play 0.2 to 0.3 mm

(0.0079 to 0.0118 in)

Fig. EM-8S. Big end end play check

Big end end play: 0.20 t0 0.30 mm

(0.0079 to 0.0118 in)

14, {nstall the cylinder head assembly.

Note: a. Spread sealing agent over the cylinder block

surface. Place the gasket on it, and apply sealing

jent to the gasket top.

—M.30

TIGHTENING TORQUE
Ist turn 4.5 kg-m (32.5 ft-lb)

2nd turn 6.5 kg-m (47.0 ft-lb)

Fig. EM-82 Cylinder head installation

b, Tighten the head bolts to the specified torque.

Three different types of bolts are used. (So be

careful when installing.)

Tightening torque:

Istturn 4.5 kg-m (32.5 ftlb)

2nd tum — 6.5 kg-m (47.0 ftlb)

Applicable special tool: $T10120000

Fig. EM-83 Torque tightening sequence chart

Note: a, When installing the cylinder head, make sure

that all the valves are apart from the head of the

pistons,

b. Do not rotate the crankshaft and camshaft

separately, because the valves will hit the head of

the pistons,

15. Install the crankshaft sprocket and distributor drive

gear and fit the oil throwers.

Not Face the mating marks of the crankshaft sprocket

forwards.



ENGINE MECHANICAL

Fig. EM.84. Crankshaft sprocket and distributor

drive gear

16. Install the chain guide to the cylinder block,

17, Install the timing chain and camshaft sprocket.

Note: a, Make sure that the crankshaft and camshaft

keys point upwards.

b, Set the timing chain making its mating marks

moot with those of the crankshaft sprocket and the

camshaft drive sprocket at the right hand side.

There are 42 chain links between two mating

marks of the timing chain.

——

1] Fuel pump drive)

2| Chain guide
3 | Chain tensione:

6 | Chain guide

Fig. EALBS Timing chain installation

18. Tighten the camshaft sprocket together with fuel

pump cam to the specified torque,

TIGHTENING TORQUE

5.0 to 6.0 kg-m

[36.2 to 43.4 fib)

a ae
Fig. EM-86 Puel pump cam installa!

19. Install the timing chain tensioner.

20. Press in the new oil seal to the front cover. (the

front cover oil seal should be replaced when the front
cover is disassembled.)

21. Install the front cover with the gasket in between.

Fig. EM-87 rons cover installation

Note: Apply the sealing agent to the both surface of the

gasket.

22. Install the crankshaft pulley and water pump, then

set the No. 1 ~ piston to its T.D.C. of the compression
stroke.

—M.31
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Fig. EM-90 Setting the distributor driving spindle

24, Install the oil strainer and the oil pan using the
gasket,

Apply the sealing agent on the both surface of the

gasket especially on the front and rear positions of oiFig. EM-88 Crankshaft pulley and water pump
installation pan.

23. Invert the engine and insert the oi) pump and

distributor driving spindle into the front cover,

25. [vert the engine and install the fuel pump, water

inlet elbow, thermostat housing front, thermostat, and the

water outlet elbow in their position.

Fig. EM-89 Oil pump installation

Note: Install the driving spindle so as the projection on

its top is located just in 11:25 a.m. position, at this

time, the smatler bow-shape will be placed toward

the front. Fig. EM-92 Fuel pump installation

EM-32



ENGINE MECHANICAL

29. Install the oil pipe.

30. Install the rocker cover.

Note: Bond the gasket to the rocker cover using the

before-mentioned sealing agent.

Then, install the rocker cover to the head.

31. Install the fuel line and heater hoses,

32. Install the air pump (for L24 engine with emission

control system).

Fig, EM-93 Exhaust manifold installation
33. Install) all spark plugs.

26. _ Install the engine slingers, exhaust manifold.

34. Install the distributor assembly.
27, Install the intake manifold with carburetor and heat

shield plate.

Fig. EM-96 Distributor installation

35. Install the cooling fan and the air cleaner.

Fig. EM-94 Heat shield plate installation

28. Adjust the valve clearance with the specified

dimensions,

Fig. EM-97 Air cleaner installation

36. {nstal the clutch assembly.
@a, 5

VALVE CLEARANCE : COLD
INTAKE 0.20 mm (0.007 int J 37. Dismount the engine assembiy from the working
EXHAUST 0.25 mm {0.0098 in’ : } stand. Install the alternator bracket, alternator, engine

. P mountings, oil filter, oil pressure switch, and oi) level
Fig. EM-95 Valve clearance adjustment gauge, etc,

EM-33
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SERVICE DATA AND SPECIFICATIONS

CONTENTS,

GENERAL SPECIFICATION [M34 SPECIFICATIONS est

TIGHTENING TORQUE eMa4

GENERAL SPECIFICATION

Model 120A La
Cylinder areangement 6 inline Gin ine

Displacement

Bore and stroke

Valve arrangement

Maximum brake horsepower

Maximum gross torque

Firing order

nine idle epen

Compression ratio

Engine ile manifold vacuum

Oil pressure (Hot at 2,000 eps)

1,998 o¢ (121.9 eu in)

78 x69.7 mm
(BOTT x 2.748 in)

onc otic

NSHPYS,600 rpm 151 HPS600 rpm

393 ce (146.0 eu in)

83% 73.7 mm.
(3.268 x 2.902 in)

su

168kem 20168 14400 mm |
(120.0 Rtoy/$0 Pm (145.7 fgpy/4400 1

Teast) 300

100 180

vast 90:1 (Sue)
835: 1 (Single)

450 mmbig (17.7 in He)/SS0 rpm

3.510 4.0 kglem? (49.7 to 56.8 Ib/sq in)

TIGHTENING TORQUE.

Cylinder head bolts Ist tuen

Flywheel fix bolts

Main bearing cap bolts

Camshaft gear bolt

il pan

0 pump

01 steainee

Crank pulley bolt

45 kgm (G25 Mb)

6.5 kg-m (47.0 feb)

270 33 kgen(19.5 t0 23.9 futb)

14.0 kgen (101.2 fetb)

45 10 5.5 kem (32.5 10 39.8 fb)

5.0 106.0 kgm (86.7 10 115.8 {ulb}

04 10.08 kgm (2.9 105.8 fb)

1.5 102.1 kgm (108 to 15.2 £120)

08 to 1.2 kgm (5.78 to 8.7 fulb)

16.0 £0 18.0 kgm (115.7 0 130.1 Nb)

ema



ENGINE MECHANICAL

SPECIFICATIONS

fo Valve mechanism

Valve clearance (Hot)

Valve clearance (Cold)

Valve head ia. Intake

Exhaust

Valve stem dia, Intake

Exhaust

Valve length Hotake

Exhaust

Valve tft

Valve spring free length -Outer

Inner

Valve spring loaded leneth - Outer

Inner

Valve spring assembled

eight Outer

Inner

Valve spring effective

turns Outer

Innet

Valve spring wire dia. - Outer

Inner

Valve spring coil dia, - Outer
Inner

Valve guide length Intake

Exhaust

Valve guide height from head surface

Valve guide inner dia, = Intake

Exhaust

Valve guide outer dia

(standard) Totake
Exhaust

M35,

120A and L24
In, 0.25 mm (0.0098 in)

Ex, 0.30 mm (0.0118 in)

In, 0.20 mm (0.0079 in)

Ex.0.25 mm (0.0098 in)

L20A and 124 (Single carb.)

38 mam (1.$0 in)
33 mm (1.30 in)

L24 (Twin carb)

42, mm (1.65 in)
33 mm (1.30 in)

8mm (0.31 in)

8 mm (0.31 in)

8 mm (0.3) in)

8mm (031 in)

110.7 mm (4.36 in)
110.7 mum (4.36 in)

110.7 mm (4.36 in)
110.7 man (4.36 fn)

10.5 mm (0.413 in) 10.5 mm (0.413 io)
49.98 mmm (1.97 in)

44.85 mm (1.76 in)

47.75 vm (1.88 in)

44,68 mm (1.76 in)

30.0 mm/43.0 kg

(1.18 inj94 80 1b)
25.0 mm/19.6 kg
(0.98 in/s3.21 Tb)

29.5 mm/49.0 kg
(1.16 in/108.03 1b)

AS mm/25.5 kg

(0.96 in/S6.22 8)

40.0 mm/16.6 kg

(1.57 in/36.6018)

35.0 mm/9.6 ke,

40.0 mm/21.3 kg

(1.57 in/46.96 18)

35.0 mm/12.3 kg
(1.38 in/21.16 1) (0.38 in/27.1210)

50 50
5s ss

4.0 mm (0.16 in)

2.7 mam (0.10 in)

33.2 mm (1.31 in)

24.2 mm (0.95 in)

4.0 mm (0.16 in)

29 mm (0.11 in)

33.2 mm(1.31 in)
24,9 mm (0.98 in)

L20A and L24

59.0 mm (2.32 in)

59.0 mam (2.32 in)

10.4 10 10.6 mm(0.41 to. 0.42 in)

8,000 to 8.018 mm (0.3150 10 0.3154 in)
8.000 to 8.018 mm (0.3150 10 0.3154 in)

11.985 to 11.996 mm (0.4718 to 0.4723 in)

11.985 to 11.996 mm (0.4718 t0 0.4723 in)
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Valve guide to stem

clearance Intake .. 0.020 to 0.053 mm (0.0008 to 0.0021 in)
- Exhaust 0.040 to 0.073 mm (0.0016 to 0,0029 in)

Valve seat width FANAKE reece «1.4 to 1.6 mm (0.055 to 0.0063 in)

~ Exhaust. ewe 1,8 10 2.2 mm (0.071 to 0.087 in)

Valve seat angle SUMAKE ccrcneeeenenes 45%
~Exhaust 4s?

Valve ‘seat interference ifit -Intake 0.08 to 0.11 mm (0.0031 to 0.0043 in)

~lExahust .. 0.06 to 0.10 mm (0.0024 to 0.0039 in)

Valve guide interference fit ........ 0.027 to 0.049 mm (0.00) 1 to 0.0019 in)

>) «— Camshaft.and timing chain

Camshaft end play 0.08 to 0.38 mm (0.0031 to 0.0150 in)

Camshaft robe lift anemone ssseneeee 7,00 mm (0.275 in)

Camshaft journal dia. = Ist ve .» 47.949 to 47.962 mm (1.8877 to 1.8883 in)

- 2nd 7 47.949 to 47.962 mm (1.8877 to 1.8883 in)
-3rd 47.949 to 47.962 mm (1.8877 to 1.8883 in)
4th 47.949 to 47.962 mre (1.8877 to 1.8883 in)

= Sth 47.949 to 47.962 mm (1.8877 to 1.8883 in)

Camshaft bend o.sesssesscssssnesecsssssuescessnneesessnsen ..- 0.05 mm (0.0020 in)

0.038 to 0.067 mm (0.0015 to 0.0026 in)

48.000 to 48.016 mm (1.8898 to 1.8904 in)

Camshaft journal to bearing clearance

Camshaft bearing inner dia. - Ist

i -2nd 48.000 to 48.016 mm (1.8898 to 1.8904 in)
i -3rd 48,000 to 48.016 mm (1.8898 to 1.8904 in)

-4th 48,000 10 48.016 mm (1.8898 to 1.8904 in)
-Sth 48,000 to 48.016 mm (1.8898 to 1.8904 in)

c) Rocker arm lever ratio 1.50

4) Connecting rod

Center distance

Bearing thickness (S.T.D.)

Big end end play

132.97 to 133.08 mm (5.235 to 5.237 in)

1,493 to 1.506 mm (0.0588 to 0.0593 in)

0,20 10 0.30 mm (0.0079 to 0.0118 in)

0.014 to 0.066 mm (0.0006 to 0.0022 in)Connecting rod bearing clearance ....

Connecting rod bend

(per 100 mm or 3.937 in) 0.03 mm (0.0012 in)

e) Crankshaft and main bearing

Journal dia, .scsssnes 54.942 to 54.955 mm (2.1631 to 2.1636 in)

less than 0.03 mm (0.0012 in)

0.05 to 0.18 mm (0,002 to 0,007 in)

0.3 mm (0.012 in)

Journal taper & out of round

Crankshaft free end play o20....00.....

Wear limit of dittoed play ...........

EM.36



ENGINE MECHANICAL

Crank pin dia. 49.961 to 49.974 mm (1.9670 to 1.9675 in)

less than 0.03 mm (0.0012 in)

1.822 to 1.835 mm (0.0717 to 0.0722 in)

Crank pin taper & out of round

Main bearing thickness

Main bearing clearance... ... 0.020 to 0.072 mm (0.0008 to 0.0028 in)

0.12 mm (0.0047 in)

0.05 mm (0.0019 in)

Wear limit of dittoed clearance

Crankshaft bend

f) Piston
L20A L24

Piston dia. 77.915 to 77.965 mm 82.99 to 83.04 mm

(3.0675 to 3.0695 in) (3.267 to 3.269 in)

Oversize Vo. ecesseeeeseeen 77.935 to 77.985 mm 83.22 to 83.27 mm
(3.0683 to 3.0702 in) (3.276 to 3.278 in)

Oversize 2 ...... 78.165 to 78.215 mm 83.47 to 83.52 mm
(3.0774 to 3.0793 in) (3.286 to 3.288 in)

Oversize 3. ...... 78.415 to 78.465 mm 83.72 to 83.77 mm

(3.0872 to 3.0892 in) (3.296 to 3.298 in)

Oversize 4 .. 78.665 to 78.715 mm 83.97 to 84.02 mm

{3,0970 to 3.0990 in) (3.305 to 3.308 in)

Oversize S . 78.915 to 78.965 mm 84.47 to 84.52 mm

(3.1069 to 3.1089 in) (3.326 to 3,328 in)

Ellipse difference 0.29 to 0.33 mm 0.32 to 0.35 mm

(0.011 to 0.0130 in) (0.013 to 0.014 in)

120A and L24

2.0 mm (0.08 in)

2.0 mm (0,08 in)

4.0 mm (0.16 in)

0,025 to 0.045 mm (0.0010 to 0.0018 in)

1 £0.05 mm (0.0394 + 0.0020 in)

Ring groove width

Piston to bore clearance

Piston pin hole off-set

g) Piston pin

Pin dia. 20.995 to 21.000 mm (0.8266 to 0.8268 in)

66.40 to 66.65 mm (2.6142 to 2.6240 in)... L20A

72.00 to 72.25 mm (2.8346 to 2.844$ in)... L24

0.008 to 0.010 mm (0.0003 to 0.0004 in)

Pin length

Piston pin to piston clearance

Interference fit of piston pin to connecting rod

bushing 0.015 to 0.033 mm (0.0006 to 0.0013 in)

h) Piston ring

Ring height -Top 2.0 mm (0.0787 in)

- Second 2.0 mm (0.0787 in)

-Oil .... 4.0 mm (0.1575 in)
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L20A 124
Side clearance -Top 0.040 to 0.078 mm 0.045 to 0.078 mm

{0.0016 to 0.0031 in) (0.0018 to 0.0031 in)

- Second 0.030 to 0.068 mm 0.030 to 0.063 mm
(0.0012 to 0.0027 in) (0.001 2 to 0.0025 in)

-Oil .... 0.025 to 0.068 mm 0,025 to 0.063 mm

(0.0010 to 0.0027 in) (0.0010 to 0.0025 in)

Ring gap -Top 0.20 to 0.35 mm 0.23 to 0.38 mm

(0.008 to 0.014 in)

0.14 to 0.29 mm

(0.006 to 0.011 in)

0.14 to 0.29 mm

(0.006 to 0.011 in)

(0.0091 to 0.0150 in)

0.15 to 0.30 mm

(0.0059 to 0.0118 in)

0.15 to 0.30 mm

(0.0059 to 0.01 18 in)

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles Possible causes Corrective action

|, Noisy engine

Knocking of crankshaft

and bearing

Loose main bearing

Seized bearing

Bent crankshaft

Uneven wear of journal

Excessive crankshaft end play

Replace.

Replace.

Repair or replace.

Correct.

Replace center bearing.

Piston and connecting Loose bearing Replace.

rod knocking Seized bearing Replace.
Loose piston pin Replace pin or bushing.

Loose piston in cylinder Recondition cylinder.

Broken piston ring Replace.

Improper connecting rod alignment Realign.

Camshaft knocking Loose bearing Replace.

Excessive axial play Replace bearing thrust plate.

Rough gear teeth Repair.

Broken cam gear Replace.

EM-38



ENGINE MECHANICAL

Timing chain noise Improper chain tension Adjust.

Worn and/or damaged chain Replace.

Worn sprocket Replace.

Worn and/or broken tension adjusting Replace.

mechanism

Excessive camshaft and bearing clearance Replace.

Camshaft and valve Improper valve clearance Adjust.

mechanism knocking Wom adjusting screw Replace.
Wom rocker face. Replace.

Loose valve stem in guide Replace guide.

Weakened valve spring Replace.

Seized valve Repair or replace.

Water pump Jmproper shaft end play Replace.

knocking Broken impeller Replace.

I, Other mechanical trouble

Sticked valve Improper valve clearance Adjust.

insufficient clearance between valve stem

and guide

Weakened or broken valve spring

Biting or damage of valve stem

Clean stem or ream the guide.

Replace.

Replace or clean.

Poor fuel quality Use good fuel.

Seized valve seat Improper valve clearance Adjust.

Weakened valve spring Replace.

Thin valve head edge

Narrow valve seat

Overheat

Over speeding

Sticked valve guide

Replace valve.

Refacing.

Repair or replace.

Drive under proper speed.

Repair.

Excessively worn
cylinder and piston

Shortage of engine oil

Dirty engine oil

Poor oil quality

Overheat

Wrong assembly of piston with connect-

ing rod

Add or replace oil.

Clean crankcase, replace oil and oil

filter element.

Use right oil.

Repair or replace.

Repair or replace.
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improper correct piston ring clearance

Broken piston ring

Dirty air cleaner

Too rich mixtere

Engine over run

Sticked choke valve

Overchoking

Adjust.

Replace.

(Clean periodically.

Agjust.

Drive under proper speed.

Clean and adjust.

Start correct way.

Defective

connecting rod

Shortage of engine oil

Low oil pressure

Poor engine oil quality

Rough surface of crankshaft

Clogged oil passage

Wear or eccentricity of bearing

Wrong assembly of bearing

Loose bearing

Incorrect connecting rod alignment

‘Add oil or replace

Correct,

Use right oil

Grind and replace bearing,

Clean.

Replace.

Repair.

Replace

Repair of replace.

Defective crankshaft

bearing

Shortage of engine oil Add or replace.

‘Low oil pressure Adjust.

Poor engine oil quality Use right oil

Wear or out of round of crankshaft journal Repair.

Clogged oil passage in crankshaft Clean.

Wear or eccentricity of bearing Replace

Weong assembly of bearing Repair.

Not concentric crankshaft or bearing Replace.

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or
DATE BULLETIN No, | PAGE No SUBJECT

€M-40
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SECTION EL

ENGINE LUBRICATION
SYSTEM

MODEL

L20A, L24 SERIES

ENGINE

NISSAN

NISSAN MOTOR CO., LTD.
TOKYO, JAPAN LUBRICATING SYSTEM ~------- son ELe 1



ENGINE LUBRICATING SYSTEM

LUBRICATING SYSTEM

CONTENTS

DESCRIPTION elt Installation EL2

LUBRICATION CIRCUIT Eut Disassembly and reassembly EL2

OIL PUMP EL2 Inspection and repair L3
Description EL2 OIL PRESSURE RELIEF VALVE ELS
Removal EL2 OIL FILTER EL3

Rocker arm

Camshaft sprocket
Oil fatter }
rine bad ot gary | |
Oil pump drive gear

Oil pump
Oit pipe |

|
Block main gallery

Lubrication piston and

cilinder (all crank pin)
10} OB straines |

Fig. EL-1 Lubrication circuit

DESCRIPTION

The lubricating system 2 Pressure-feed type, and is be to the inlet side of the o: ivered by the

composxl of highly efficient functional components oil pump through the outlet and 1 Y to the inlet

suited for high performance, i.e. high out-put and high side of the full flow oil filter and to the main oil gallery

spoodl running. The main oil gallery supplies oi to the crankshaft main

L2QA and L24 engines adopt the same lubricating bearings and drilled passages in the crankshaft, and thus,

system, oil is fed directly from the m bearings to the

connecting rod bearings.

Oil injected from jet holes on the connecting rods

lubricates the cylinder walls and piston pins,

LUBRICATION CIRCUIT In L20A and L24 engines, the oil distributed from
Oil drawn from the oil pan through the inlet screen and the main galtecy enters the chain tensioner, and the pad is,

el



ENGINE

held against the chain by oil pressure and spring. The oil

also lubricates the timing chain through the jet located

near the chain.

Furthermore, lubricant is supplied to the cylinder head

main oil gallery through the crankshaft center bearing,

and oi is fed to the camshaft bearings on the cylinder

head directly from this gallery.

The rocker mechanism is lubricated under two types of

lubricating methods.

In L20A and L24 engines, the rocker arm and valve

are lubricated intermittently by the oil fed through the oil

gallery in the camshaft and the small channel at the base

circle portion of each cam.

Fig. EL-2 Cylinder head lubrication for L24 engine
(model S30)

Lubricant is supplied to this oil pipe through No. 3

camsbufl bearing, and the rocker arm and valve are

lubricated imtermittentiy by the oil through the small

holes or the od pipe.

OIL PUMP

Description

The oi pump assembly is installed to the bottom of

the front cover (by four bolts) and diwven by the

distributor drive shaft assembly. The oi} pump is a rotor

type. The oil pressure is regulated by the regulator valve

A slot pfovided at the top of the crive cotor is engaged

with a dog clutch at the lower end of the distributor drive

shalt assembly.

The oi pump is thus operated by a gear on the

crankshaft through the distributor drive shaft assembly.

Removal (Engine in vehicle)

{. Detach the distributor.

2 Drain engine oil.

3. Remove the splash shield board.

4. Detach the oil pump body together with drive gear

spindle.

Installation

Before installing the oil pump in the engine, set the

crankshaft to T.D.C. position of No.1 cylinder for its

relation with the distributor, Install the oil pump together

with the drive gear spindle in the front cover. Be sure that

the punched mark on the drive gear spindle is faced to the

front of tngine.

Fig. EL-3 Oil pump installation

Make sure that the engagement is in order by checking

at the end of the spindle through the distributor fitting

hole.

Tighten the bolts used to connect the oil pump to the

front cover.

Disassembly and reassembly

Separate the body cover from the oil pump body by

unscrewing one secure boll, and take out pump drive and

driver gears from the pump body.

Assemble the oil pump carefully and do not turn up

the vil pump cover gasket.
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tt
2

Tightening torque

i pump mounting 15 2.1 kgm
bolts (10.8 to 15.2 frtb)

Cap nut-release | 3.01035 kgm
valve (21.7 1025.3 fetb)

Specifications

1.0 to 1.2 kgfem
Oil pressure at idlingPe siding (14.2 10 97.1 Ib/sq in)

Fig. £L-4 Oil pump for L20A and L.24 engine

Inspection and repair

Clean the disassembled parts with -aning solvent, and.

inspect for defects

spect the drive cotor shaft for excessive wear and

scores and check the following clearances.

ide clearance between 0.05 0 0.12 mm

water and inner rotor (0.0020 to 0,0047 in)

Tip clearance 0.12 mm (0,0492 in)

0.15 100.21 mm

(0.0059 to 0.083 in)

arance between

outer rotor and body

OIL PRESSURE RELIEF VALVE

The ofl 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.
Meisure the relief valve spring dimension co ensure that

the spring is provided with the currect tension

Jen. oe
Relief valve spring

Free length |
Pressured length

$7 mm (2.24 in)

Relief valv

pressure

opening,

(54.0 to 59.7 Ib/sq in)

OIL FILTER

The ol) Nlkter is of an easy-to-handle cartridge type

‘Thus, the filler element can be readily

installed by hand.

The filter element and the filter body are caulked

wed and

together. In

body with ele

(6,000 miles).

When installing the oil filter, serew it to the eylinder

blocks by hand.

rior cleaning is not necessary but the filter

went must be replaced at every 10,000 km

Fig. EL-6 Oil filter

Note: Oo not tighten the filter excessively, otherwise oi!
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COOLING SYSTEM

MODEL

L20A, L24 SERIES
ENGINE

NISSAN

IISSAN MOTOR CO., LTD.
TOKYO, JAPAN COOLING SYSTEM ------ coerce De]
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COOLING SYSTEM

CONTENTS

DESCRIPTION ........ : con Removal co.a

WATER PUMP : cO-2 Inspection 0-4
wal. 5 coz Installation cos

Disassembly 0.2 RADIATOR cos
Inspection : oxqered co-2 Removal cos

FAN . 4 co-3 Inspection . . : cos

4ERMOSTAT cos SPECIFICATIONS 0-6

DESCRIPTION

The cooling system is a closed pressure type with high times by means of an ample capacity water pump, a

cooling capability. Cooling water flowing through corrugated fin type radiator with high cooling efficiency

resistance-free water passages in the cylinder head and and a pellet type thermostat

block is maintained at adequate temperature range at all

Fig. CO-1 Cooling system

co-1
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WATER PUMP

The water pump is a centrifugal type water pump with

an aluminum diecast pump body. The volute chamber is

built in the front cover assembly and a high pressure

seating mechanism is adopted to prevent the water leakage

and noise thoroughly.

Fig. CO-2 Water pump and front cover

Removal

Fig. CO-3 Water pump removal

1. Drain cooling water completely.

2. Take the fan belt off the pulley.

3. Remove fan and pulley.

4. Remove the water pump.

Disassembly

Recommended the water pump be not disassembled by

reason of an aluminum make.

Inspection

Pump body

o Replace, if vanes are rusted or corroded con-

siderably.

© Replace, if it grows up excessive bearing noise or

‘squeak with the engine running.

Note: To prevent squeak, use Nissan CSP (Cooling

‘System Protector).

Prior to ‘installing the pump, clean it with Nissan

CSC {Cooling System Cleaner).

Fig. CO4 Fan and coupling
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FAN

The conventional silicon coupling fan has been far coupling. (except HA30 series)

improved, and the new fan is equipped with Tempatrol

r

the bimetal thermostat,
her a

&

SIDE SECTION VIEW

T] Oi drain pump walt ©] Oiltier 10] Oil dram pomp anit
2 | Stide valve 7 | Stide valve 11] Coupling part labyrinth)
3 | Olt intet 8 | Bimetal thermostat 12 | Dewving chamber
4 | Bimetal mermostat 9 | Reserve chamber for “OKF* | 13 | Bearing
5 | Driven part condition 14 | Cooling fan

Fig. COS Cross-sectional view of Tempatrol coupling

‘Tempatrol is @ fan coupling which uses a temperature (silicon oil is used).

control system on the conventionally used fluid coupling

FAN
 

SPE
ED

FAN
 

SPE
ED

| WATER PUMP SPEED WATER PUMP SPEED
| Conventional coupling Tempatrol

Fig. CO-6 Operating principle

c0-3
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The conventional coupling slips the fan at a high speed
always under a constant ratio regardless of the engine

cooling requirement.

Under the Tempatrol coupling, however, the slipping

ratio is changed appropriately in response to the cooling
requirement.

| “ON” denotes that the cooling is required, and the fan

| operates upto approximately 2,500 rpm. When high
\ cooling is not required (during cold season, engine warm

up, etc.), however, the operation is placed under “OFF”

condition, and the fan slips at approximately 1,600 rpm,
y The coiled bimetal thermostat installed on the front
l center portion of the Tempatrol detects temperature of

air passing through the radiator (The air temperature is
directly relative to the engine water temperature.), the Fig. CO-7 Thermostat removal

inside slide valve is opened or closed as required, and thus,

the ON-OFF control is performed. When temperature

rises, the bimetal is expanded, and the valve is opened,

silicon oil is forwarded to the groove that transmits To test the thermostat for proper operating tem-
torque, and the system is placed under “ON" condition, erature, submerge the unit under water. Heat the water

When the valve closes, silicon oil is not supplied to the and observe the temperature
groove, oil in the groove is accumulated on the Tempatrol

periphery due to the centrifugal force, and led into the

reserve chamber. Now, oil is eliminated from the groove,

Inspection

1. Measure the temperature when the thermostat valve

just starts rising.

ah Sopegeweny Se Dace ndes TORE codition. With 2. Measure the maximum lift of the thermostat valve.
the new system described above, when fan cooling is not

required, the output loss is minimized, and noise can be Valve open temperature:

far reduced. 82°C 41.5°C (179.6°F £2.7°F)

i. Maximum vaive lift
I | THERMOSTAT above 8 mm at 95°C (0.315 in at 203°F)

A pellet type thermostat is used in the water outlet

\ passage to control the flow of coolant, providing fast
\ engine warm-up and regulating coolant temperature. A| wax pellet in the thermostat expands when heated and
i contracts when cooled. The pellet is connected through a

piston to a valve and when the pellet is heated, pressure is

exerted against a rubber diaphragm, forcing the valve to

open. As the pellet is cooled, the contraction allows a

spring to close the valve.

Removal

L. Drain cooling water.

2. Disconnect the radiator hose.

3. Remove the water outlet elbow, and take out the Fig. CO-8 Thermostat inspection

co-4
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Installation

1. When installing, apply adhesive to both sides of the

packing for prevention of water leakage.

2. Reinstall the thermostat in reverse sequence of

removal

RADIATOR

The radiator is of a down flow type.

The system is placed under a pressure, and the relief

valve, built in the radiator filer cap, controls the pressure

at approximately 0.9 kg/cm? (12.8 Ib/sq in).

Fig. CO-10 Radiator

For the models with torque converter, the oil cooler is

combined with the radiator to cool the torque converter

oil,

Removal

1. Drain cooling water.

2. Disconnect radiator upper hose and lower the hose

and the hose to the reservoir tank.

(The reservoir tank is used 130, HA30 series only.)

3. Remove four installation bolts and detach the

radiator assembly.

Inspection

Check for water leakage and cracks using a cap tester.

If such defects are detected, repair or replace the radiator

assembly

1 | Pressure valve 6 | 08 cooler
2 | Owsftow pipe | (Throttle converter)
3 | Expanded part 7 | Water puvmp
4 | Reservoir tank 8 | Cap for water supply

| [8 | Radiator 9 | Push button

——_}
Fig. CO-11
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SPECIFICATIONS.

Model 130 HA30 $30

Engine 120A, L24 L24

Dimensions of tadiator core

| (Height x Width x Thickness)

395 x $58 x 38 mm.

(15.6 x 22.0 x 1.5 in)

L20A

350 x 600 x 32 mm

(13.8 x 23.6 1.3 in)

BE

350 x 600 x 38 mm

(13.8 x 23.6 x 1.5 in)

‘Type Corrugated fin type —

Radiator fin piteh 2.3 mm (0.09 in) 2.$ min (0,10 in) 2.5 mm (0.10 in)

Radiator eapacit more than more than more than q
. 630 Keal/h°C 600 Keal/h°C 595 Kealfh°C

Cap working pressure 0.9 kg/em? (13 Ib/sq in) < +

Testing pressure 1.6 kg/om2(23 Ib/sq in) - -

Water capacity 9.5 £ (2.5 US gal) 10.5 £ (2.8 US gal) [02 @iusay

SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or|i! DATE | BULLETIN No PAGE No. SUBJECT

coe
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FUEL SYSTEM

MODEL

L20A, L24 SERIES
ENGINE

>

(NISSAN |
_

AIR CLEANER - EF- 1

FUEL STRAINER ~ ~~ “ EF- 2

FUEL PUMP - soe BPD

TWO BARREL CARBURETORS -- EF §

SU TYPE TWIN CARBURETORS ----EF-17
NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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AIR CLEANER

DESCRIPTION

Fig. EF-1. Air cleaner for twin carburetor Fig, EF-2 Air cleaner for single carburetor

Fig, EF-3 Air cleaner for twin carburetor

The air filter elements used are viscous paper type Note: Never treat the element by brushing or air blasting |

elements and does not require any cleaning regardless of before the time for replacement! /

contamination until it is replaced at every 40,000 km

(24.000 miles) of operation

EF-1
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FUEL STRAINER

DESCRIPTION

The fuel steinet i OF the Larttidge Type strainer, and a

fiber mat is used as'a strainer element. This strainer should

be replaced at intetvals not to exceed 40,000 km (28,000

miles).

Fiber man
Nylon 6

[3
a a

Fig. EP-4 Sectional view of cartridge type fuel strainer

‘The sttuiner clement in both types ean be Seen through

the bowl for convenience of checking the element's

condition without removal

REMOVAL

Discotii¢et the inlet ahd outlet fuel pipes, and the fuel

strainer asseribly is easily removed

SERVICE REFERENCE

This fuel strainer bias ino [pet cocks, therefore the

strainer, ‘carburetor fines, aad feel pata should not be

removed ‘r dieaned when the tank is Tull, unless absolute-

ly necessaty. ti reqiited, plaet the tube, at the rear of the

strainer, above the top of Oe fuel taink.

Fig. BF-S Cartridge type fuel strainer

FUEL PUMP

CONTENTS

DESCRIPTION EF 2 REMOVAL AND DISASSEMBLY a
FUEL PUMP TESTING EF. 3 INSPECTION era

Static pressure test EF-3 ASSEMBLY eS
Capacity test EF 3

DESCRIPTION

The

carburetor in sufficient quantity to meet

ments at any speed or load.

The fuel pump consists of a body, rocker arm and link

el pump transfers gasoline from the tank to the

ine require:

assembly, fuel diaphragm, fuel diaphragm spring, seal,

€F2

inlet and outlet valves

The fuel diaphragm consists of specially treated rubbet,

which is not affected by gasoline, held together by two

metal discs and a pull rod.
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FUEL PUMP TESTING

A fuel pump is operating properly when its pressure is

within specifications and its capacity is equal to the

engine’s requirements at all speeds. Pressure and capacity

must be determined by two tests, while the pump is still

mounted on the engine. Be sure there is gasoline in the

tank when carrying out the tests.

Screw retainer set
Gasket valve

Body comp lower

Fig. EF-6 Sectional view of fuel pump

Static pressure test

The static pressure test is made as follows:

1, Disconnect the carburetor fuel line at 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:

0.24 to 0.30 kg/cm? (3.41 to 4.27 Ib/sq in)

Pressure below the lower limit indicates extreme wear

on one part or a small amount of wear on each working

EF-3

part, They also indicate a ruptured diaphragm; worn,

warped, dirty or gumming valves and seats, or a weak

diaphragm return spring. Pressure above the upper limit

indicates an excessively strong diaphragm return spring or

a diaphragm that is too tight. Both of these conditions

require the removal of the pump assembly for replace-

ment or repair.

Capacity test

The capacity test is used only if the static pressure test

is within specifications, and is made as follows:

1. Disconnect the fuel pipe at carburetor.

Cover upper body | 7 | Valve assembly
Screw caver set 8 | Body upper r
Gasket cover 9 | Spring diaphragm
Retainer vaive 0 | Diaphragm assembly

1
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2, Place a suitable container at the end of the pipe.

3. Start the engine and run at 1,000 rpm of the

camshaft.

4, The pump should deliver 1600 cc (3.71 US pts) of

fuel in one minute or less.

If no gasoline, or only a little flows from open end of

pipe then the fuel pipe is clogged or the pump is

malfunctioning. Before removing the pump, remove the

gas tank cap, disconnect both inlet and outlet pipes and

blow through them with an air hose to make sure they are

clean.

This will eliminate the possibility of a clogged gas

strainer in the fuel tank. Reconnect pipes to pump and

retest flow,

REMOVAL AND DISASSEMBLY

Remove the fuel pump assembly by unscrewing the

three mounting bolts and disassembly in the following

order,

J, Separate the upper body and the lower body by

unscrewing the body set screws.

2. Take off the cap and the cap gasket by removing the

cap screws,

3. Unscrew the elbow and the connector.

4. Take off the valve retainer by unscrewing the two

valve retainer screws and two valves are easily removed.

5. To remove the diaphragm, the diaphragm spring, the

lower body seal washer and the lower body seal from the

lower body, press down the diaphragm counter to the

force of the diaphragm spring and while doing this, cant

the diaphragm so that the rectangular part in the lower

end of the pull rod is unhooked from the rocker arm link.

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

hammer.

w
eSpring diaphragm

Diaphragm Assy
Body complement lower

x

Fig, EF-7 Pull rod removal

Fig. EF-8 Components of fuel pump

INSPECTION

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

2. Check the valve assembly for wear of the valve and

valve spring. Blow the valve assembly by breath to

examine its function.

3. Check the diaphragm for small holes, cracks and

wear.

4. Check the rocker arm for wear at the portion in

contact with the camshaft.
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5. Check the rocker arm pin for wear since a worn pin

may cause oil leakage.

6. Check all other components for any abnormalities

and replace with new parts if the condition requires it.

ASSEMBLY

Assembly is done in the reverse order of disassembly.

In case of reassembly and reinstallation, the following

points should be noted.

1. Use new gaskets.

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

rocker arm pin and the lever pin before installation.

3. To test the function, position the fuel pump

assembly about J] 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 released, the function of the pump

is sufficient.

TWO BARREL CARBURETORS

CONTENTS

DESCRIPTION ..... 0.0... cae veer eed oely ERS Adjustment of dash pot tereeceees EFM

STRUCTURE ANO OPERATION ..... ot ee ERs 8 MAJOR SERVICE OPERATIONS EF-12

Primary Systm... eee eee ~. EF- 7 Removal ... beeen eee . EF-12

Secondary system peesereeenees EFS Disassembly ©... 6.0 eee eee eee eee EF 12

Float system .. . EF. 9 Cleaning and inspection... .......... ~++ EFZ

ADJUSTMENT .... : €F-9 Assembly and installation ............ EF-14

Idling adjustment ...........006 ---- ERD JETS : . . bene eee » EF-14

Fuel level adjustment ..... sane : EF-9 TROUBLE DIAGNOSES AND

Adjustment of starting interlock CORRECTIONS ... . EF-14

valve Opening... ........65 citer eeceeee EFIO SPECIFICAIIONS AND SERVICE

Adjustment of interlock opening of DATA . eee verte eens EPG

primary and secondary throttle valve ........ EF-11

DESCRIPTION

Carburetor type Applied engine & model

DAF342-6 | L24 on model G130

DAF342-8 | L20A on model H130
DAF342.9 L20A on model HA30|

As almost all the mechanism of these carburetors are

quite similar, the general explanation is made in common

except different points.

Ihese are downdraft carburetors which were made

ainung at the elevation of power and starting mechanism.

‘These carburetors present several distinct features of

importance to the car owner.

Fig. EF-9 Carburetor for vehicle with

manual transmission
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Fig. 10 Carburetor for vehicle with

‘automatic transmission

Foremost among these features are

1. Secondary throttle valve is operated by the

diaphragm which is pulled by the venturi vacuum so that

the high power and good acceleration are gained in

comparison with the auxiliary valve type

2. Accelerating pump gives excelent acceleration,

3. The power valve mechanism, so-called vacuum

actuated boost type, makes the good high speed drive,

4, Slow economizer mechanism makes the smooth

connection with acceleration or deceleration during light

Joad running, and stable low speed performance is gained.

STRUCTURE AND OPERATION

These carburetors consist of the primary system for

normal running and the secondary system for full load

running. The float system which the primary ond

secondary systems use in common, the secondary switch

over mechanism, the starting mechanism, accelerating

mechanism, power valve mechanism, slow economizer

system, etc, are also attached, The primary main system is

of Solex type and the secondary main system is of Zenith
Stronburg type

$ Main nozzle
8 Main aie bleed

$ Slow air bloed
8 Slow jot
Needle valve
Needle valve spring
Float

$ Emulsion tube
8 Main jet
By-pass hole
$ Throttle valve
P Throttle valve
By-pass hole
{dle hole
P Main jet
P Emulvion tube

P Siow air bleed
slow jet

P Main nozate
P Main air bleed
Air vent
Choke valve

Fig. EF-11 Sectional view
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Primary main system

Fuel flows, as shown in Figure EF-11 through the main
jet, mixing with air which comes in from the main air

bleed and passes through the emulsion tube, and is

pulled out into the venturi through the main nozzle,

The Proper

atomization of fuel and a low fuel consumption,

‘The throttle valve is opened at a small angle when

idling and in slow speed running, with a large negative

pressure prevailing downstream of the fuel system.

This negative pressure acts on the slow speed system.

‘Through this action, fuel, measured through the jet

section of the slow jet located immediately behind the

main jet shown in Figure EF-}1, and air coming from

the slow air bleed are mixed and atomized. The

atomized mixture is supplied to the engine from the

idle hole and by-pass hole via the stow speed system

line, As a result, there is an excellent linkage between

the slow speed system and the main system, and the

resultant stable slow speed performance is ensured,

multi-holed main nozzle insures 2

‘Accelerating mechanism

Fig. E1 “12 Accelerating system

rburelor is equipped with the piston type

ing mechanism linked to the throttle valve,

When: the primary throttle valve, shown in Figure

EF22, is closed, the piston goes up, and fuel flows

€F7

from the float chamber through the inlet valve into the

space under the piston. When the throttle valve is

opened, the piston goes down, opening the outlet

valve, and fuel is forced out through the injector. The

piston return spring in the cylinder not only assures the

smooth movements of the linkage but also serves to

place inlet valve in position so that the piston goes

down quickly and fuel is forced out through the

injector

Starting mechanism

Pull the choke button to close the choke valve fully,

then start the engine, This provides a rich mixture,

making it possible to start the engine quickly. When

the engine is started, the choke valve is opened at an

adequate angle automatically, which prevents

overchoking and ensures a smooth engine performance

While the engine is being warmed up, it increases in

speed at steps, and by releasing the choke button an

optimum engine speed can be obtained. With the choke

valve closed fully, the primary throttle valve is caused

to open at an angle best suited for starting through a

tink mechanism.

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 vaccum 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

Dash pot device

This carburetor is equipped with a dash pot interlocked

with the primary throttle valve through a link mecha

nism, The dash pot, which is exclusively installed on

cars equipped with a torque converter, is intended to

prevent engine stall that would otherwise result fom

Quick application of the brake immediately after the

car run, of from the quick release of the accelerator

pedal after giving only small pressure
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When the primary throttle valve is closed near full

angle (1,800 to 2,000 rpm in engine speed), a throttle

lever strikes the dash pot stem shown in Figure EF-13,

making the primary throttle valve gradually open, and

keeping the engine running.

1 | Lock nut 4 | Throttle lever
2 | Chok wire arm 5 | Throttle chamber
3 | Dash pot 6 | Throttle valve

Fig. EF-13 Dash pot mechanism

Secondary system

Secondary main system

The secondary main system is of Zenith Strongburg

type.

Fuel-air mixture produced by the functions of the

main jet, main air bleed and emulsion tube, in the same

manner as in the primary system, is pulled out through

the main nozzle into the small venturi.

Due to the double venturi of the secondary system, the

higher velocity air current passing through the main

nozzle promotes the fuel atomization.

Step system

The construction of this system may correspond to the

idling and slow system of the primary system.

This system aims in the proper filling up of the gap

when fuel supply is transferred from the primary

system to the secondary one, The step port is located

near the secondary throttle valve in its fully closed

state.

Secondary switch over mechanism

a

o

a/
3

1 | $ Vacuum jet 4 | Diaphragm chamber
2 | Diaphragm 5 | Diaphragm rod

chamber cover 6 | P Vacuum jet
3 | Diaphragm 7 | Vacuum piston

Fig. EF-14 Full throttle at high speed

Secondary Primary

ue

$ Vacuum jet 3. | Diaphragm] 5 | Diaphragm rod
Diaphragm chamber | 4 | Diaphragm| 6 | Vacuum jet
cover chamber Vacuum piston|

Fig, EF-15 Full throttle at low speed

The secondary throttle valve is linked to the diaphragm

which is actuated by the vacuum created in the venturi.

A vacuum jet is provided at each of the primary and

secondary venturies, and the composite vacuum of

these jets actuates the diaphragm.

As the linkage, shown in Figure EF-I5, causes the

secondary throttle valve not to open until the primary
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throttle valve opening reaches approximately 50, fuel
consumption during normal operation is not excessive.

During high speed running, as shown in Figure EF-14,

as the vacuum at the venturi is increased, the

diaphragm is pulled against the diaphragm spring force,

and then secondary throttle valve is opened.

The 2

connected to t

wosphcric side in the diaphragm chamber is

ie atmosphere,

Float system

There is only one float chamber while two carburetor

systems, primary and secondary, are provided.

Fuel fed from the fuel pump flows through the filter

and needie valve into the float chamber. A constant fuel

level is maintained by the float and needle valve

Because of the air vent type of the float chamber

ventilation, the fuel consumption will not influenced by

some dirt accumplated in the air cleaner,

The needle valve is made of special hard steel and will

‘not wear for all its considerably long use

ADJUSTMENT

Idling adjustment

starting from the fully closed position. Screw in the

throttle adjust screw (wo or three turns and start the

engine.

2. Screw out the throttle adjust screw gently until the

engine is about to rotate unevenly after the engine speed

gradually drops.

3. Screw in the idle adjust screw until the engine runs

smoothly at the highest speed.

4, Readjust the throttle screw to drop the engine

speed.

Repeat these operations until a smooth engine speed of

approximately 550 rpm has been attained.

Note: Do not attempt to screw down the idle adjust

screw completely to avoid damage to the tip,

which will tend to cause malfunctions.

Puel level adjustment

A constant fuet level is maintained by the float and

needle valve.

Idling adjustment is made by the throttle adjust screw SS]

and idle adjust screw as shown in Figure EF-16, |

\

1d

| - 1.5 mm (0.0591 in} |

Float seat 3 | Float stopper |
Float 4 | Necdte vahe

[Tote adres [2] Wena rer]
Fig, EF-16 Idling adjustment

1. Give the idle adjust screw approximately three turns,

EF

Fig. EF-17 Fuel level adjustment

If the fuel level is in accord with the level gauge line
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the float level is properly set. If the float level is not

correct, adjust it by bending the float seat as shown in

Figure EF-17. Approximately *H mm is required as the

effective stroke of the needle valve, So adjust the gap

between the valve stem and the float seat to tH mm with

the float fully lifted up by bending the float stopper.

Fig. EF-18 Adjustment of float seat

Fig, EF-19 Adjustment of float stopper

EF-10

Adjustment of starting interlock

valve opening

|1]Crank rod [4[Choke valve [7
2| Choke crank | 5| Choke connecting | 8 | Throttle chamber |

lever rod 9 | Throttle vaive
3| Choke lever _|6 | Choke connecting lever |

Fig, EF-20 Adjustment of starting interlock

valve opening

Type G, mm (in)

DAF3426A,

DAF342.8A

DAF342.9A,

1.45 (0.06) 17°

14°1.08 (0.04)

‘The choke valve at a full close position automatically

opens the throttle valve at an optimum angle

approximately 17°for starting the engine through a link
mechanism. After reassembly, or in a check on the

interlocked opening angle, bend the choke connecting rod

for adjustment so that a fully closed choke valve wit! bring

the clearance Gy shown in Figure EF-20 to 1,45 mm

(0.06 in).
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Fig. EF-21 Measurement of clearance of starting

interlock valve opening

Adjustment of interlock opening of

primary and secondary throttle valves

| Re _.

WAL}
Lif il Al

4 Tf §
Gz 7.7 mm (0.3031 in) |

1 | Connecting lever | 3 | Adjust plate 5S | Throttle
| 2 | Return plate 4 | Throttle chamber valve

Fig. EF-22 Adjustment of interlock opening of

throttle valve

Figure EF-22 show the primary throttle valve opened

*43, When the adjust plate fixed to the primary throttle
valve is open +a , it comes to contact with the
connecting lever at @) When the throttle valve is further

opened, the point B, where the connecting lever is in
contact with the stopper, is detached, permitting the

secondary system (o start actuating,

The linkage between the primary and secondary

throttles operates properly if the distance between the

throttle valve and inner wali of the throttle chamber,

Gz, amounts to specifications as shown below. The
adjustment is made by bending the point @ of the

adjusting plate.

Type G, mm (in) as

DAF342 6A

DAF342-8A 7.7 (0.3) 50°
DAF342-9A

Fig. EF-23 Measurement of clearance

Adjustment of dash pot

The adjustment of the dash pot can be done by

warming up the engine properly and checking if the

throttle lever will touch the dash pot stem shown in

Figure LF-13 as the engine reaches between 1,800 and

2,000 rpm under no load, Proper contact between the

throttle lever and the dash pot stem produces a normal

dash pot performance. Shouid no normal increase in

engine speed be obtainable, loosen the lock nuts, rotate

the dash pot right and left, and adjust it so that the

throttle lever wil] hit the stem at between 1,800 and

2,000 rpm Then, fasten the loosened tock nuts. Note

that the angle when the throttle valve and the throttle

chamber wall contact with.
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Type ‘Theottle valve setting angle

DAF342.A x
DAF3428A ”
DAF342.94 ”

MAJOR SERVICE OPERATIONS

‘The perfect carburetor delivers the proper gasoline and

ait Fatios for all speeds of the particular engine for which

it was Qesigned. By completely disassernbling ot Yegblar

intervals, which Will allow cleaning of all parts and

passuiges, the irburetor can be returned ‘to its original

condition and it Will then deliver the [proper ratios as it

id when new.

Accurate calibration of passages and discharge holes,

require that extreme cate be taken in cleaning. Use only

carburetor salverit and compressed air to clean afl passages

andl [passage discharge holes, Never ‘use wire or other

pointed instrument to clean as calibration of carburetor

‘will be affected

Removal

L. Remove air cleaner

2. Disconnect fuel line, vacuum line and choke wir

from carburetor,

3. Remove the throttle lever.

4, Remove four nuts and washers retaini

to manifold,

5. Lift carburetor off manifold.

6. Remove and discard carburetor to manifold gasket

Disassembly

1. The main jets, slow jets and needle valves on both

primary and secondary sides are accessible from outside
the carburctor for disassembly.

F412

Fig. EF-24 Removing dir hom from carburetor body

2. The primary and secondary emulsion tubes can be

disassembled for a chick by tfemoving the main air bleeds

‘on the respective sides.

3. To check the atvelerator pump, the cylinder cover is

removed. Be careful not to lose the return spring and inlet

valve provided at the lower part of the piston during the

disassembling operation,

Fig. EF-25 Removing accelerator pump

4. The throttle chamber can be detached from the flodt

chamber-by removing the rod linking the diaphragm with

the secondary throttle valve, and four set screws that hold

an

It is preferable to leave the throttle valve intact unless

otherwise required. If a disassembled valve is required to

remedy a defect, it should be installed so that the

secondary throttle valve particularly will be gap-free.

Otherwise, stable idling and slow speed performance will

not be obtained.
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Fig. EF.26 Separating throttle chamber from

carburetor body

5. To check the float, the float chamber cover is

removed as instructed in a separate paragraph.

Fig. EF-27 Disassembling float chamber

6. The diaphragm can be disassembled by removing

three set screws that hold the diaphragm chamber and

another three set screws that hold the diaphragm chamber

cover. In reassembling i1, take care so that the edge of the

diaphragm will not be turned up.

€F-13

Fig. EF-28 Removing diaphragm

7. In disassembling and reassembling the interlocking

links, take care so that each linkage has a smooth action,

and that it is pot fitted in any forced position.

Cleaning and inspection

Dirt, gum, water or carbon contamination in or on the

exterior moving parts of a carburetor are often responsible

for unsatisfactory performance. For this reason, efficient

carburetion depends upon careful cleaning and inspection

while servicing.

1. Blow ali. passages and castings with compressed air

and blow off all parts until dry,

Note: Do not pass drills or wires through calibrated jets

or passages as this may enlarge orifice and seriously

affect carburetor calibration!

2. Check all parts for wear. If wear is noted defective

parts must be replaced. Note especially the following:

(1) Check float needle and seat for wear. If wear is

noted the assembly must be replaced.

(2) Check throttle and choke shaft bores in throttle

body and cover castings for wear or out of round,
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@) Inspect idle adjusting needles for burrs or ries.
Such a condition requires replacement.

3. Inspect gaskets to see if they appear hard or brite or

If the edges are tom or distorted, If any such condition is

noted they must be replaced

4. Check ‘ker screen for dirt or lint, Clean and if it is

distorted or mains plagued, replace

5, Check venturi clusters for loose or worn parts. If

‘damage of looseness exits, replace cluster assembly

6. Check the linkage for operating condition,

7. Inspect the operation of accelerating pump. Put in

the gasoline in the Moat chamber and make the theottle

lever operate. And check the injection condition of the

sone from the accelerating nazi

8. Push in the connecting rod of diaphragm chamber
and block the passage of vacuum by Anger. And when free
the connecting rod, check the leakage of air and the
damage of diaphragm.

Assembly and installation

Follow the disisembly and removal procedure in

Replace the gaskets, if necessary

tn dicassembling and ceasvemblig

and related components, be careful not to bend or deform

any of the components. Reassemble so that all interlock

links operate smoothly.

he imterlock bk

JETS

The carburetor performance depends on jets and aie

bleeds. That is why’ these components are fabricated with

utmost cate, To clean them, use gasoline and blow air on
them, larger numbers stamped on the jets indicate larger

diameters. Accordingly, main and slow jets with larger

numbers provide richer mixture, and the smaller numbers

the leaner mixture, Inversely

bleeds, which are for ale 40 pass through, make the fuel

leaner if they bear larger numbers,

‘numbers, andthe smaller nuttibers the richer fuel

the main and slow air

‘and the smaller

Replacement of designated jets to meet iit iite

condition of the car must be carried out with the sbore

directions in mind. To cite a practical example, when it

becomes necessary to economize fuel at the lnited

sacrifice of output 10 meet frequent lightlood operat

‘se smaller main jets or slow jets oF slow jets of larger

‘main air bleeds or slow ac bleeds than regularly specified.

This should meet the purpose. Inversely, when increas in

output is desired at the sacrifice of fuel

consumption, use larger main jes oF slow jets, or smaler

‘main air bleeds or slow air bleeds and that should bring ®

satisfactory result

TROUBLE DIAGNOSES AND

CORRECTIONS

In the following table, the symptoms and causes of

carburetor troubles and remedies for them are listed to

facilitate quick cepa

There are various of engine troubles. It

sometimes happens that the carburetor which hss 10

efect seems apparently to have some troubles: when

lectic system is defective, Therefore, whenever the

‘engine has troubles, electric system must be checked frst,

before starting carburetor agjustsent,

Possible causes Remedies

Overflow Dirt accumulated on needle valve Clean needle valve
{Fe pump pear woo ih Repair pump,

Needle valve seat improper. Lap or replace

Excessive foe} Fuel overflow See above item

oasemption
Each main jt, slow et too large

era

Replace
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Engine hesitation

Secondary throttle valve operated improperly.

Each throttle valve shaft worn

Packing between manifold/carburetor defective.

Manifold/carburetor tightening improper.

Each main air bleed clogged. Clean.

Choke valve does not fully open. Adjust.

Outlet valve seat of accelerator pump improper. Lap.

Linked opening of secondary throttle valve 100 early Adjust.

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 clogged. Clean.

Air cleaner clogged Clean.

Diaphragm damaged Replace.

Power valve operated improperly Adjust

Improper idling Slow jet clogged. Clean.

Each throttle valve does not close Adjust.

Overhaul and clean.

Replace

Replace packing.

Correct tightening.

Each main jet, slow jet clogged.

By-pass hole, idle passage clogged.

Emulsion tube clogged.

Idling adjustment incorrect.

Secondary throttle valve operated improperly. 5

Clean.

Clean tube.

Clean.

Correct adjustment.

Overhaul and clean.

Engine does not

start.

Fuel overflows.

No fuel

Gauge plate adjustment incorrect.

Idling adjustment incorrect.

Fast idle adjustment incorrect.

Bimetal rod in contact with bimetal case.

See the first

Check pump. fuel pipe and needle
valve.

Correct adjustment.

Correct adjustment.

Correct adjustment.

Adjust.

€F-15
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SPECIFICATIONS AND SERVICE DATA

EF-16

Carburetor

model DAF342-6A DAF342-8A DAF342-9A
Item

Applied engine L24 L20A L20A

Primary | Secondary Primary | Secondary Primary | Secondary

Outlet diameter mm (in) 32 34 32 34 32 34
ameter mm (in. (1.2598) | (1.3386) (1.2598) | (1.3386) (1.2598) | (1.3386)

uaa - 2s 28 24 28 24 28
Venturi diameter mm (in) | 9843) | (1.1024) (0.9449) | (1.1024) | (0.9449) | (1.1024)

Main jet” #129 | #160 #119 | #160 #119 | #160
Main air bleed #240 | # 70 #240 | # 70 #240 | # 70

Slow jet #48 | #130 #47 | #90 #47 | # 90

Slow air bleed #210 | # SO #210 | # so #210 | # So
Power jet # 65 # 70 # 65

Float level 2341 2341 2341
at level mm (in) (0.9055 + 0.0394) | (0.9055 + 0.0394) (0.9055 + 0.0394)

Fuel pressure 0.22 0.22 0.22

kg/cm? (Ib/in?) (3.129) (3.129) (3.129)

ae 28 28 28Weight kg (Ib) (637) | (637) (637)
< Main jet variation Ss

AUTITUDE Om 1000 m 2,000 m 3,000 m 4,000 m
(3,300 fi) (6.600 ft} (10,000 fr) (13,300 fr)

CARBURETOR Jet} PartsNo. | Jeti} PartsNo. | Jet Parts No. | Jet Parts No, | Jet Parts No.

Pp # # JF | # #
119} 16033 E4110 | |] 16033 23015 | |, ,|16033 23016] 5. ]16033 23017] ,4.| 16033 23018

DAF342.94 ° 5

DAF342.84 # 7 # | # siniel #
S| | 16043 19915] ,£| 16054 23015) ,£,|16034 21615] \f | 16084 21015) || 16043 25715

P| # | 16033 e4310| *. | 16054 18016 * |16033 £4313]. | 46033 £4311) * | 16033 E4312
129 ° 125 123 118 114] °°"

DAF342-6A t _ | i

s| ¥ | 16043 19915] # | 16054 23015] # 16034 21615| *_|160sa 21015] .* | 16043 25715
160 155 “ 150 145 140 °

P.. S cee. Secondary
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SU TYPE TWIN CARBURETORS

CONTENTS

DESCRIPTION 0.0.0... coos ERAT Periodic inspection of suction

STRUCTURE AND OPERATION ............ EF-IB chamber and suction piston ...........4. EF-26
Float chamber ereeee EFAD DISASSEMBLY AND REASSEMBLY ......... EF-26
Fuel return system seeeee BPO Disassembly and reassembly of Suction
Venturi control system .. -. EF-9 piston and suction chamber . b aditeee E20

Fuel sys cee eeeees EF-19 Disassembly and reassembly of

Starting mechanism .... srerecee EF-20 the nozzle saeeeds4e)es. UE

CONTROL AND ADJUSTMENT steseees EF-20 Disassembly of the float chamber ........... EF-29

idling adjustment : EF-20 Disassembly of the link and

Adjustment of float level . sees EF-24 related components . . ogsngree spelE-a0)

Adjustment of starting interlock TROUBLE DIAGNOSES AND

‘opening cee STARS CORRECTIONS cee teteeee rece EF-3O
Checking the damper oil... + EPS26 SPECIFICATIONS bene ee ee eeceses EF32

DESCRIPTION

Note: The photographs in this section show the carbure-

tor with the emission control system for U.S.A. &

CANADA.

Fig. EF-30 Model HJL 46W carburetor }

This carburetor variable Venturi type suitable for

6-cylinder engine. Two parallel synchronized carburetors
Fig. EF-29 Model HJG 46W carburetor (dual carburetors) are used as a set.

EFA7 4
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The carburetor in the front facing forward (hereinafter

refer to as F) applies to the Ist, 2nd and 3rd cylinders?
and the other rear carburetor (hereinafter refer te as R)

applies to the 4th, Sth and 6th cylinders. The operation of

these two carburetors is identical except for the position-

ing arrangement of the vacuum nipple and float chamber.

The neeille valve is made of specially Hardened steel

and, therefore, is not appreciably worn even when used

‘over long periods of time,

Carburetor features are as follows:

1, The Ventufi area is automatically changed according

to engine ait intake. Thus, the speed of the air flowing

through the Ventuti is nearly constant under all engine

operating conditions,

2. Thus, air flow speed in the Venturi is high even when
the engine is operated at low speed, fuel spray is

STRUCTURE AND OPERATION

satisfactory, and fuel is distributed to the individual
engine cylinders evenly. Vehicle fuel consumption is

‘minimized, and the driving features such as acceleration

‘and deceleration, are highly superior.

3./ During high speed operation, the Venturi opens wide.
Theteby reducing intake resistance to provide high

output.
‘ ‘

é
4, Moreover, engine output and vehicle acéélerating
characteristics are greatly improved by the use of two

parallel carbartiors.

5. None of the various fuel systems such as those
requifed in conventional stationary Venturi carburetors

are required, Individual fuel system operations of idling,

deceleration, acceleration, and output are accomplished

using a single nozzle, Thus, the construction is extremely
simple. 6

se

®

@&

2 | Fiat thainber
3 | Needle valve

41 Fitter batt
5, | Nipple :
6 | Froatchimbet cover
7) Traore valve
8 | ‘Throttle chainver
9;} Suction chamber

10} Oi eap nur «
. 11 | ‘Pusnger 104

12 | ‘Suction spring
13 | Plonger
14 | Sttetion piston
15 | Ventory
16 | Nowzte
17 | “Steet set sexewv
38 | Jet needie

” ole adjust Ait
s Nozzle head

Fig. EF-3f+ Sectional view may

EFa8
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=>
Structure 6f these carburetors are shown in Figure EF-31

Float chamber

Fuel fed from the fuel pump enters the float chamber
through the needle valve. The fuel in the float chamber is

‘maintained in the rated level by the combined operation
of the needle valve and float.

fe)
=/

&

Fig. EF-32 Fuel return system
A .

Fuel return system ‘
This is.a device which prevent vapor lock or

peréqlation and to ensure a constantly stable idling in a

hot engine comgagtment

Venturé control system :

“| The Suction chamber is located in the upper part of the
throttle chamber, the suction piston slides vertically

within the vacuum chamber thus changing the Venturi

opening. Vea wacuum pressure applied to the head of
they wetion piston through the suction port, and atmos

Bheric pressuce inthe air cleaner is introduced through the

air intake port’below the piston.

Th etn pia ally mgr vo dove

ddue fo differesMes between gpper and lower pressures, and

the balance maintained between the pressure of the piston
and suction spring force

For example, when the theottle valve is opened! for

increased output, the flow of engine intake aic is
increased, Thus, vacuuin pressure of the Venturi increases,
the suction piston is lifted until the piston is balanced

€F19

with the pressure, and the Venturi opening enlarged.

When the throttle valve is closed to reduce output, the

flow of engine intake air is decreased. Thus, vacuum

pressure of the Venturi is reduced, the suction piston

lowérs-until the piston is balanced with the pressure, and,

the Venturi is constricted. The pressure of the suction

piston and suction spring force are properly calibrated so

that the Venturi opening is optimum for any engine

‘operating conditions. ¥

In addition, the suction piston rod is equipped with an

oil damper to improve vehicle acceleration pérformance,

The oil damper protects the suction piston from opening
too suddenly during acceleration,

Fuel system

Air velocity through the venturi (vacuum pressure)

causes fuel to be sprayed from the float chamber, through

the opening between the nozzle and jet needle into the

Venturi

The jet needle below the suction piston movesiup and

down in the nozzle according to the motion of the suction

piston. Fuel flow changes automatically due to the

tapered shape of the jet needle

Moreover, operating conditions under various driving

conditions from idling to the fully opened, maximum

speed are shown in Figures EF-33 through 36.

a

Fig. EF-34 Intermediate and low speed
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Fig. EF-35 Fully-opened low speed

Fig. BF-36 Fully-opened high speed

1, Throttle valve synchronization adjustment (using a

flow meter) and idling adjustment,

Starting mechanism

By pulling the choke knob, the starting lever is moved,

and the nozzle is drawn down by a link mechanism. As a

result, the clearance between the nozzle and jet needle is

increased, and an increased amount of fuel required for

starting is fed to the system. Moreover, the throttle valve

is automatically set to proper opening for starting

(approximately 6 ) by the connecting linkage.

CONTROL AND ADJUSTMENT

Idling adjustment

The procedure for idling adjustment is described
herein, singe proper idling adjusiment of these two

carburetors is extreftly impoftant in obtaining peak

vehicle petformsnce and in effectively redwding fuel

consumption.

It should also be noted that improper carburetor

adjustment not only has an adverse affect upon idling but

also upon acceleration, outpat, fuel consumption, and

other vehicle perfortnance factors.

<Thirottle Valve Shaft Intertock and
Throttle valve Full Closing Adjustment >:

f

1 [Air cleaner, alt hom ] 4 | Throttle adjusting screw
2 | Throtite shaft 5 | Auxiliary throttle shaft
3 | Bahanee screw 6 | Throttle adjusting serew

Fig. EF-37 Throttle valve synchronization and idling adjustment
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Operating procedure Precautions and confirmation

1. Remove the air cleaner. a. Warm up the engine prior to adjustment.

2. Loosen both F and R carburetor’s throttle adjusting
screws. See Figure EF-37.

a. Make sure F and R carburetor are disconinected.

3. Tighten both F and R carburetor’s idling adjusting

nuts in the upper direction once, and gradually back

them off.

When turned approximately on two and half turns,

the nut will contact with the stopper

Return the idling adjusting nut from this position

approximately half of a 1urn. (Refer Figure EF-38) ;
|

a. Set both F and R carburetor idling adjusting nuts to

their standard positions, Under this conditions,

dimension “A” (between jet bridge nozzle head) is

approximately 2.2 mm (0.0866 in).

Refer to Adjustment of “A” Dimension.

4, Thread F and R carburetor’s throttle adjusting

screws in a few turns, and start engine.

a. Make sure that the engine is at normal operating
temperature.

Fig. EF.38 Idle adjust mut Fig. BF-39 Throttle adjust screw

Operanng, procedure Precautions and confirmation

5S. Adjust the engine speed to 600'to-700 rpm, turning

F and R’s throttle adjusting screws.

6. Apply a flow meter to the front carbucetor air

cleaner flange, turn the air flow adjusting serew, and

align the upper end of (ite: float in: the glass tube to

the scafe,

a. Reduce engine speed to the extent that the engine

operates stably.

a. Stand the flow meter float vertically.



ENGINE

7. Then apply a flow meter to the rear carburetor air

cleaner flange. (Do not move the flow meter ic

flow adjusting screw.) If the flow meter float is not

aligned with the front carburetor sclae, tun the rear

carburetor throttle adjusting screw and align the

float with the front carburetor scale.

| a. Match front and rear throttle valve openings.

b. Throttle valve openings are even, and air flow is also

uniform when the positions of the floats in the glass

tubes of the flow meters stop at the same position

for both front and rear carburetors.

Fig. EF-40 Setting flow meter

Operating procedure Precautions and confiremation

8. Tighten the front and rear idling adjusting nuts

simultaneously by approximately 1/8 turns, and

stop at the points where engine speed is fastest and

most stable.

When the idling adjusting nuts are tightened and

the point at which engine speed is fastest and most

stable can not be determined, back off (loosen) the

idling adjusting nuts to their initial positions,

loosen the F and R nuts alternately by 1/8 turns to

determine this point, and stop turning the nuts

when this point is located.

¢. The front and rear idling adjusting nut adjusting

a. Idling fuel Now volume is reduced by tightening

idling adjusting nut (turning it to the right), and is

increased by loosening the idling adjusting nut

(turning it to the left)

b. The idling adjusting nut positions are set at their

standard positions. Thus, the idling adjusting nut

adjusting range should be less than approximately +

1/2 of a full turn.

positions (number of tums by which both nuts are

backed off) must be the same.

9. Back off (lodsiii) the front and rear throttle

adjusting screws, and set engine speed to rated

speed.

EF-22

a. Repeat steps 6 and 7 above, and set engine speed to

rated speed by adjusting the front and rear

carburetors so that the air flow of both front and

rear carburetors is the same. Rated idling speed is

as follows.
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650 rpm/at

transmission

17°BTDC....... 2 with manual

10. Thread in the throttle adjusting screw until the

screw head contacts the throttle connecting lever.

a. Interlock the front and rear throttle shaft.

b. Make sure that idling speed does not change.

1 | Carburetor (Rear)
2 | Auxiliary shaft

3| Adjust screw
(Auxiliary shaft)

Fig, EF-41 Adjust screw-auxiliary shaft

Operating procedure

IL. Move the auxiliary shaft, and rapidly accelerate the

engine (race the engine) a few times. Make sure

that idling speed does not change.

12. Tum the auxiliary shaft adjusting screw to increase

engine speed from 800 to 1,000 rpm, apply flow

meters to both front and rear carburetors, and

verify that the flow meter float positions are even.

If uneven, readjust the length of connecting rod.

a. Make sure that interlock adjustment is proper.

a. Increase engine speed, and insure that the link

b. Readjust connecting rod Jength and match the air

Precautions and confirmation a

interlock action operates properly.

flow of the front and rear carburetors.

13. Back off the auxiliary shaft adjusting screw, and

decrease engine speed.

Apply flow meters to the front and rear

carburetors, and re-confirm that the float position

are even. If uneven, adjust the front and rear

throttle adjusting screws so that engine speed does

not change, and equalize the flow meter float

positions.

b. Match the idling air flow of the front and rear

Correction of difference between the front and rear

interlock links.

carburetors.

Adjust idling speed.

EF-23
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14. Stop the engine, and install the air cleaner and

duct

2. Adjustment of “A” dimension

When the number of turns by which the idling

adjusting nut has been backed off (loosened) cannot be
accurately determined with the carburetors installed on

the engine, adjust as follows. (See Figure EF-42,)

(1) Loosen the suction chamber access screw, and discon-

nect the suction chamber and suction piston. Proceed

carefully so that the nozzle and jet needle are not

damaged or bent

(2) Tum the idling adjusting nut, measure dimension “A”
(between the jet bridge and nozzle head with slide

calipers) and adjust the nozzle position so that

dimension “A” is approximately 2.2 mm (0.0866 in),
The pitch of the idling adjusting nut thread is 1 mm
(0.0394 in). Thus, the nozzle moves 1 mm (0.0394 in)

by turning this screw one full turn,

(3) Reinstall the suction chamber and suction piston, and

make sure that the suction piston operates smoothly.

Fig. EF-42. Adjustment of “A dimension

EF.24

Adjustment of float level

2| Float chamber
3] Needle valve
4) Filter bot
5| Nipple

6 | Ploat chamber
L_ [cover

Fig. EFA3 Adjustment of float level

1, Remove the four set serews from the float chamber

cover. The float chamber cover and itlee(fluat lever can
then be removed together. Place the cover on a work

bench (with the float lever attached to the cover) with the

float lever side up.

2. Lift up the float lever with the tip of your finger and

then stowly lower the float lever. Stop lowering the Moat

lever at the position at which the float lever seat just

contacts the valve stem,

3. The Moat level is correct if dimension “H” in Figure

EF-43 is 14 to 15 mm (0.5512 to 0.5906 in) under the

foregoing conditions, {f the dimension is not correct,

adjust by bending float lever.
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Float chamber caver
Filter bolt
Needle valve
Float chamber |

Fig. EF-44 Adjustment of float level

Adjustment of starting interlock
valve opening

1 | Connecting }
plate A 4 7

2 | Stopper mut

3 | Fast idle lever }
4 | Connecting rod
5 | Connecting plate
6 | Starter ever
7

Fig. EE-45. Adjustment of starting interlock opening

For the adjustment of starting interlock opening, bend

the connecting rod as shown in Figure EF-45 with an

appropriate tool such as radio pinchers to change its

length

The interlock opening is increased by increasing the

length of the connecting rod and is reduced when the rod

is shortened. The interlock opening is correct, if clearance

between the throttle valve and throttle chamber (dimen-

sion B) is 0.59 to 0,69 mm (0.0232 to 0.0271 in) when
the starter lever is pulled all the way out. To measure

dimensions 8, move the throttle lever to full-closing, and
make sure that there is no play in the first idling lever and

adjusting lever interlocked unit.

Checking the damper oil

Oil damper]
Plunger |

1] Oi cap nut Suction piston | 6
(Tightened by hand)| 4] Lifter 72| Suction chamber sls pin

Fig. EF-46 Inspection of suction piston

When there is not a sufficient amount of damper oil,

acceleration and other operating performance features

become sluggish. When new carburetors are installed on

the engine, or when overhaul is performed, damper oil

must be added without fail, Use Mobile oil SAE #20 for

damper oil, Do not use SAE #30 or higher weight oils,

Periodic inspection may vary depending upon driving

conditions, However, the damper oil should be checked

approximately every 5,000 km (3,000 miles) of driving (or
approximately every 3 months),

To check damper oil level, remove the oil cap nut as

shown in Figure EF-47 and check the oil level marking on

the two grooves on the plunger rod. No difficulty will be
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‘encountered and there sk no unger until the oil level

reaches ‘the lower lline. if the ol level ops ‘below the

Tower line, a4 oil, Tota oil volume is approximately 3 ec

(@.18 co in). Squirt oil into the darsperiltte by Litle so

‘that theo level comipletely reaches the upper line

‘Wien iremoving and replacing il cup nut, be careful

‘not 40 ‘bend the roi, P the Gil cup aut istoose, it may fall
(off. Be Sure that itis sufficiently tightened by hand.

Pig EF 48 -Thepection of suction piston

Periodic ‘inspection of suction
chamber and suction piston

Periodic inspection lis required to constantly maintain

EF26

the suction chamber and suction piston in porper

‘operating condition. This is due to the fact that dustin

the air is drawn into the chamber and accumulates on the

sliding portion of the suction piston.

Make sure that the suction piston operates smoothly

with the suction piston installed on the engine by

proceeding as follows:

1. First, remove the oil cap nut.

2. Gradually saise lifter with your finger. The lifter head

will contact the suction piston when the lifter has been

raised approximately 1-5 mm (0.0591 in), Raise the lifter

further. The suction piston will then be raised spprox-

imately 8 mm (0.3150 in).

3. Release your finger from the lifler. The suction

piston will drop, and the sound of the suction running
‘against the Venturi will be heard.

The conditions of the piston and chamber are satisfac-

tory if the suction piston rises smoothly. The condition of

the center ring described in the following. paragraph

“DISASSEMBLY AND REASSEMBLY” can alo be

checked in this manner

To check the bend of the plunger rod, remove the air

deaner, raise the suction piston with your Fingertip with

the oil cap nut applied to the assembly, and let the piston

drop freely. The suction piston will offer strong resistance

when lifted since the oil damper is actuated, Under

satisfactory conditions, the piston will drop smoothly

when your finger is removed from the suction piston.

DISASSEMBLY AND
REASSEMBLY

‘The float chamber of this carburetor is almost identical

to thowe in conventional carburetors. However, the carbu-

retor must be disassembled and reassembled very carefully

since the Venturi and fvel system ate made of special high
precision part

Disassembly and reassembly of
suction piston and suction chamber

Disassemble and clean at least semi-annually. For
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disassembly and cleaning, or if the carburetor becomes

defective, disassemble and reassemble as follows:

1, Remove the four set screws and then take off the

suction chamber.

Then remove the suction spring.nylon packing and

suction piston from the suction chamber.

O1L CAP NUT

SUCTION CHAMBER

SUCTION SPRING

y PISTON

Fig, EF-49. Disassembly of suction chamber and

suction piston

3. To remove these components, place the suction

chamber and suction piston on a flat work bench so that

the inside of the suction chamber and the sliding part of

the suction piston are not damaged. Be extremely careful

riot to bend the jet needle on the lower part of the suction

piston, (See (igure EF-50,)

eat

| Psmiee |

Fig. EF-50 Jet needle

4. Do not remove the jet needle from the suction piston

unless absolutely necessary. When it must be removed,

first loosen the jet needle set screw. To accomplish this,

hold the jet needle within 2 mm (0.0787 in) from the

shoulder with a pair of pliets so as not to damage the

needle and remove the needle by pulling and turning

slowly so as not to bend the needie.

€F.27

5. Idling and other operating performance features will

be adversely affected if the jet needle is not installed

correctly in the suction piston. Set the jet needle in the

suetion piston so that the shoulder portion is flush with

the bottom of the suction piston. Apply an appropriate

toot having a horizontal (Mat) surface such as slide calipers

to the lower end, as shown in Figure EF-51, so that the

shoulder of the jet needle contacts this surface, and

tighten the jet needle set screw. The jet needle will then

be installed correctly.

SEP RREDTE

Fig. EF-51 Instolling the jet needle
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6. Wash the suvtion chamber and suction piston with

ean gasoline, and ary with compressed ir, so as to

remove all Gust, oil, ete. from the [piston and charnber.

7. ‘Then apply 2 Yew araps of tight oil to the suction

piston rod, and reassemble.

should il be applied ‘to the inside the suction chamber or

to in Figure BE-45 ‘with an appropriate tool such as radio

Pinchers to whange its length. improper or defective

operation,

Under no circumstances

Disassembly and reassembly of
the nozzle

1. Disussenibly

‘The muzale can ‘be easily removed. However, unless
ubsolutely necessary do ‘not disassemble the nozzle since

reassembly of the nozzle sleeve, washer, and nozzle sleeve

sot vorew isiextremely difficult.

(1) First, remove the 4 mm (0.1575 in) diameter screw,

and \then iremove the connecting plate from the nozzle

head. This can be done easily by pulling tightly on the

starterilever.

Next, loosen ithe lip, and remove the fuel line. The

nozzle can then ‘be removed. When the nozzle is

removed, ‘the jet needle will remain inside. Thus, be

careful ‘not to damage either ‘the jet needle or nozzle

anid not to bend the jet needle,

(2)'Next, stemove ‘the iifling adjusting nut and idling

adjusting spring.

(3) The nozdle dleeve can 'be semoved by removing the

nozzle sleeve'set screw.

(Recommend ‘this wot be disassembled unless
absolutely necessary.) Exploded view of disassembled

patts js shown in Figure ER.S2.

The nozzle jet is the heart of the carburetor, and isa

hiigh precision component. To clean the nozzle, use

gasoline and dry with compressed air.

FUEL PIPE

\ oat SLEEVE
!DLE ADJUST NUT

NOZZLE

« NOZZLE SLEEVE SET SCREWaN IDLE ADJUST SPRING
Fig. EF-52 Disassembly of nozzle

EF.28
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2, Assembly

(1) For centering the piston and suction chamber, remove
the oil cap nut with the parts properly assembled (jet
needle and suction piston assembled), without damper

oil applied.

(2) Set the su

insert the nozzle until i( contacts the nozzie sleeve.

n piston to its fully closed position, and

(3) When the nozzle jet contacts the jet needle, move the

nozzle sleeve slightly so that it is ut right angles to the

center axis, and position the nozzle sleeve so that the

nozzle jet does not contact the jet needle.

(4) Under the conditions described above, raise the

suction piston with your finger, and lower it slowly. If

the suction piston drops smoothly until the suction

piston stop pin drops on the Venturi making a light

striking sound, the condition of the piston is

satisfactory. Securely tighten the nozzle sleeve at this

position with the nozzle sleeve set screw.

(5) Remove the nozzle, install the idling adjusting spring

and the idling adjusting nut on the nozzle sleeve, and

re-apply the nozzle. Connect the fuel line leading to

the float chamber to the nozzle nipple, and tighten

the clip fully,

Tighten the fuel line at the position at which the

enlarged part of the nipple holds and the fuel line is

not twisted,

(6) Next, pull the starter lever lightly, hold connecting

plate (A) with sleeve (C) and the 4 mm (0.1575 in)

diameter washer, and tighten it on the nozzle head

with the 4 mm (0.1575 in) diameter screw.

In doing this, move the starter lever slightly, and

attach the sleeve (C) firmly to the connecting plate

(A) opening.

(7) Upon completion of the reassembly, reconfirm that

the suction piston drops smoothly.

Disassembly of the float chamber

Disassemble the fMoat chamber in the sequence

previously described under “Adjustment of the float

level”.

Pig. EF-53 Disassembly of float chamber

EF-29



ENGINE

Disassembly of the link and
related components

In disassembling and reassembling the interlock link Reassemble so that all interlock links operate

and related components, be careful not to bend or deform smoothly.
any of the components.

Fig. EF-53 Disassembly of throttle lever Fig EF-54 Disassembly of starter lever

TROUBLE DIAGNOSES

AND CORRECTIONS

The causes of trouble and appropriate corrective if the electrical system is defective, the cause of trouble

actions are shown on Table to permit immediate repair of sometimes may seer to be in the carburetor. If the engine

the carburetor in the event carburetor trouble develops. does not operate satisfactorily, first check the electrical

Improper engine operation can be attributed to many systero before attempting to adjust the carburetor.

different causes. Although the carburetor may be normal,

Trobules Possible causes Corrective action
es .

Overflow Leakage from the float or damaged or Repair or replace
bent float

Dirty needle valve seat Clean the valve seat.

Loose needle valve Retighten.

Defective needle valve seat Refit or replace.

Excessive fuel pump pressure Adjust.

Fuel pump drawing in air Repair the pump.
—

EF-30
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Excessive fuel

consumption

Insufficient output

Improper idling

Engine operation

is irregular or

erratic

Overflow

Faulty suction piston operation

Defective nozzle return.

Worn jet needle

Wom nozzle jet

Improper idling adjustment

Jet needle not properly installed

Improper throttle valve interlock adjust-

ment

Refer to the above.

Repair or replace.

Readjust.

Replace.

Replace.

Readjust

Readjust.

Readjust.

Throttle valve does not open fully |

Faulty suction piston operation

Faulty nozzle return

Clogged nozzle or fuel line

Jet needle not properly installed

Clogged needle valve

Defective fuel pump
———e —t

Readjust.

Repair or replace.

Readjust.

Clean.

Readjust.

Clean

Readjust.

Faulty suction piston operation

Faulty nozzle return

Worn jet needle

Improper idling adjusting nut adjustment

Worn throttle valve shaft

Air leakage due to defective packing

between manifold and carburetor

Improper throttle valve interlock adjust-

ment

Loose throttle lever interlock link

Repair or replace.

Readjust.

Replace.

Readjust.

Replace.

Replace the gasket.

Readjust.

Readjust or repair.

Defective suction piston

insuffieient damper oil, or improper oil

used

Improper idiing adjustment

Jet needle not properly installed

Repair or replace.

Replenish or replace.

Readjust

Readjust.

EF-31
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Engine does not

start.

Overflow

No fuel fed to the engine

Refer to the above.

Check the pump, the fuel line, and needle

valve.

Improper idling adjustment Readjust,

Defective suction piston Repair or replace.

Faulty suction Sticking due to dirt and other foreign | Clean.
piston operation matter

Sticking due to deformation (bulging or
caving) of suction chamber or suction

Repair or replace

piston

Bent jet needle

Bent plunger rod.

Nozzle not properly centered Correct

Replace.

Correct,

SPECIFICATIONS AND SERVICE DATA

‘Specifications

Applied engine (car model)

Make and type

124 ($30)

HITACHI HIG46W-3A

Construction Side-draft, SU type

Bore 46 mm (3.811 in)

Weight 3.1 kg (6.834 Ib)

Service data

Venturi 34 mm (1.339 in)
Float level

Fuel pressure

Needle valve dia

Nozzle

Jet needle

Suction spring

23 0 mm (0.906 in)

0.24 kg-cm? (3.414 Ib/sq in)

2.0 mm (0.0787 in)

A

N-27

#23

EF-32
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SECTION EC

EMISSION CONTROL
SYSTEM

MODEL

L20A, L24 SERIES
ENGINE

GENERAL DESCRIPTION

CRANKCASE EMISSION EC. 2
CONTROL SYSTEM

EXHAUST EMISSION
CONTROL SYSTEM

EVAPORATIVE EMISSION
CONTROL SYSTEM

MAINTENANCE AND TESTING

ADJUSTING ENGINE IDLING Fe-20
SPEED AND GAS MAIXTURE

TROUBLE DIAGNOSES AND
CORRECTIONS

PERIODIC RECOMMENDED
MAINTENANCE

SERVICE DATA AND
SPECIFICATIONS EC-27

NISSAN)

NISSAN MOTOR CO., LTD.
TOKYO, JAPAN
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Fig. EC-1 Emission control system on model S30 series
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GENERAL DESCRIPTION

There are three types of emission conteol system to be

controlled. These are;

1. Closed type crankcase emission control system

2. Exhaust emission control system

Air injection system (A.LS,)

Engine modifications

3. Evaporative emission control systern

Periodic inspection and required servicing of these

systems should be carried out at the recommended

intervals to assure better performance extended engine

service life and elimination of air pollution improved to

the maximum extent.

CRANKCASE EMISSION CONTROL SYSTEM

CONTENTS,

DESCRIPTION EC2 PERIODIC SERVICE €C3

DESCRIPTION variable orifice valve is used to feed crankcase blow-by gas

There are two types of crankcase emission control

system. One is a sealed system, and the other is a closed

system (with valve controlled by an intake manifold

vacuum and sealed system).

The closed system is employed by the L24 engine

installed on the $30 series vehicles, instead of the sealed

system being used on SP/SR sport cars.

This system returns blow-by gas to both the intake

manifold and carburetor air cleaner,

In addition to the above me ioned sealed system, a

ec-2

to the intake manifold. During partial-throttle operation

of the engine, the intake manifold sucks the blow-by gas

through the valve. Normally, the capacity of the valve is

sufficient to handle any blow-by and a small amount of

ventilating air. Ventilating air is drawn from the clean side

of the carburetor air cleaner, through the tube con

nection, into the crankcase.

Under full-throttle condition, the manifold vacuum is

insufficient to draw the blow-by flow through the valve,

and the flow goes through the sealed system in the reverse

direction. In vehicles with an excessively high blow-by,

some of the flow will go through the tube connection to

the carburetor air cleaner at all conditions.
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E> Fresh air

GR > = Blow-by gas

Fig. EC-2 Closed type positive crankcase ventilation system

PERIODIC SERVICE

Once a year or at every 18,000 km (12,000 miles), the

crankcase Emission Control System should be serviced as

follows.

1, Check hoses and hose connectors for leaks.

2, Disconnect all hoses and blow them out with

compressed air.

If a hose is not free from obstructions, replace with a

new one.

3. Check the crankcase ventilation control valve for the

correct function. If the valve is found defective replace it

with a new assembly.

EXHAUST EMISSION CONTROL SYSTEM

CONTENTS

AIR INJECTION SYSTEM . EC 4 REMOVAL, DISASSEMBLY AND

PAD ROM owe ace nile serene oe . EC- 4 INSPECTION ...,

Air injection into each exhaust port . ... EC. 5 Air pump .. .

Antii-backfire valve .........0000...02000- EC- 6 Orive pulley... .

(Check valve occ eee cece eee eee EC- 7 Anti-backtire valve ............

Air pump retieat valve Ec. 7 Check valve .

ENGINE MODIFICATIONS . EC. 7 Air gallery pipe and injection nozzles ....

EC-3



AIR INJECTION SYSTEM

=> Fresh air

=> Burned exhaust gas

Fig. EC-3 Air injection system

The air injection pump receives clean air through a

hose, connected to a fitting attached beneath the carbu-

retor air cleaner.

This rotary vane type pump has been designed to draw

air in and compress it to produce maximum air flow with

quiet operation. A fresh air line from the air injection

pump is routed to a check valve, which prevents exhaust

gas from entering the air pump in the event exhaust

manifold pressure is greater than air injection pressure, or

in the case of an inoperative pump. The compressed fresh

air is injected through an injection nozzle to the exhaust

ports.

An anti-backfire valve has been used to eliminate

“popping” in the exhaust system when the throttle’ is

closed a high speed “coasting.” Controis which have been

incorporated to assure reliable system operation include

an anti-backfire valve and a check valve.

Air pump

The air pump is of a three vane type. [t is a positive

displacement vane-type which requires no lubricating

service (maintenance free).

The die-cast aluminum air pump assembly attached to

the front of the engine is driven by an air pump drive belt.

A rotor shaft, drive hub, relief valve and inlet and outlet

tubes are visible on the pump exterior. A rotor, vanes,

carbon shoes, and shoe springs make up the rotating unit

of the pump. The rotor located in the center of the pump

is belt-driven. The vanes rotate freely around the off-

center pivot pin, and follow the circularshaped pump

bore. [n the three-vane type, the vanes form three

chambers in the housing. Each vane completes a pumping

cycle in every revolution of the rotor. Air is drawn into

the iniet cavity thorugh a tube connected to the air

cleaner. Air is sealed between the vanes and moved into a

smaller cavity (the compression area).

—C-4
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After compression, the vanes pass the outlet cavity.

The vanes subsequently pass the stripper, a section of the

housing that separates the outlet and inlet cavities.

Continuing the cycle, the vanes again enter the inlet cavity

to repeat its pumping cycle. The relief valve, located in

the outlet cavity, consists of a preloaded spring, seat, and

pressure-sctting plug. Its function is to relieve the outlet

air flow when the pressure exceeds a pre-set value.

Metering grooves, machined into the housing wall, located

in both the inlet and outlet cavities; provide a quiet

transition from intake to compression to exhaust.

Carbon shoes support the vanes from slots in the rotor.

‘The shoves are designed to permit sliding of the vanes and

to seal the rotor interior from the air cavities. Leaf springs

which are behind the follower-side of the shoes compen-

sate for shoe wear and vane operating sound. The rotor is

further sealed by flexible carbon seals which are attached

to each end. The plates also seal off the housing and end

cover to confine the air to the pump cavities.

The rotating unit is a steel ring bolted to the rotor end.

This ring prevents the rotor from spreading at high speed,

and also positions and holds the rear bearing and the

carbon seal,

The fornt and rear bearings which support the rotor are

of two types. The front bearing uses ball bearings and the

rear bearing uses needle bearings. The vane uses needle

bearings. All bearings have been greased.

AIR PUMP

1 | Housing 5 | End cover 9 | Needle bearing
2 | Vane 6 | Needle bearing 10 | Side seal
3 | Relief valve 7 | Vane shaft 11 | Ball bearing
4 | Stripper 8 | Rotor ring 12 | Pulley hub

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

Air injection into each exhaust port

Fresh air from the air pump is injected into the

individual exhaust ports of the cylinder head located near

the exhaust valve.

Pressurized air is transmitted through hoses and air

ECS

distribution manifold.

A schematic of the exhaust port is shown in Figure

EC-5.
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EXHAUST MANIFOLD.

AIR INJECTION NOZZLE

Fig. EC-5 Air injection into exhaust port

In addition to the air injection system, certain controls

have been incorporated to assure reliable system operation

as follows.

Anti-backfire valve

This valve is controlled by intake manifold vacuum and

is used to prevent exhaust system backfire at the initial
duration of deceleration. At that time, the mixture in the

intake manifold is too rich to burn and ignites when

combined with injected air in the exhaust manifold.

‘The anti-backfire valve is used to provide a supply of
air into the intake manifold thereby making the air

mixture leaner to prevent backfire

A schematic of the anti-backfire valve is shown in

Figure ECS.

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

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

also be expected.

ECS

If the valve does not work properly, the fuel mixture

will go through the combustion chambers without being

ignited, meet fresh air and, at high temperature, backfiring

will result

Air discharge to
intake manifold

Fig, EC-6 Anti-backfire valve
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Check valve Air pump relief valve

A check valve is located in the air pump discharge lines. The air pump relief valve is mounted in the discharge
The valve prevents the backflow of exhaust gas. Backflow cavity of the air pump and accomplishes the following
of exhaust gas occurs in the following cases, functions without affecting effectiveness of the exhaust

‘emission control system.1. When the air pump drive belt fails. TESOR CORO '
2. When the spring of relief valve fails 1. Minimizes exhaust gas temperature rise.

2. Minimizes horsepower losses resulting from air injec-

tion into the exhaust system.

3. Protects the pump from excessive back pressure.

ENGINE MODIFICATIONS

This engine modifications system consists of a vacuum

control valve which detects negative pressure of the intake

manifold and operates the control valve, and a servo

diaphragm which controls carburetor throttle valve in

fesponse to the ‘vacuum control valve operation. This

engine modification system has been designed so that HC

emission is reduced when engine brake is applied.

1 | Vacuum adjusting serew 3 | ‘Altitude corrector Carburetor throttie plat
2 | Vacuum control valve 4 | Secvo diaphragm Opener adjusting screw

Fig. EC-8 Engine modification system

£07
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REMOVAL, DISASSEMBLY AND
INSPECTION

Primarily, do not remove ‘the exhaust emission control

system,

When the removal is unavoidable, however, thoroughly

inspect before removing.

Air pump

Removal

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

cover,

2. Remove the bolt securing the air pump to the belt

adjusting bar (or adjusting bracket).

3. Remove the ‘bolt securing ‘the air ‘pump to the

mounting bracket and remove the air pump drive belt.

4. \Dismount ‘the air pump assembly from the vehicle,

Periodical service

No gerivic intiintenance is required since the fhearings

in the pump are lubrication free types. Every 5,000.km

(3,000 miles), ‘however, the belt tension should be

inspected and adjusted.

Disassembly

1. Remove four pulley drive bolts and remove the

pulley from the hub.

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

Note: Never clamp on the aluminum housing.

Fig. EC-9 Removing and cover

3. Remove the housing end cover by carefully tapping

the surrounding of the large dowel pin with a plastic

mallet and lifting up straight.

4. (Put match marks on the rotor ring and side of rotor

to ensure correct reassembly, and remove six screws

(four serews for a two-vane type) that retain the rotor

ring to the rotor, using a hexagonal wrench (special
tool $T19810000).

Note: Generally, imatch marks have been indicated on

both rotor ring and rotor by the manufacturer.

Fig. EC-10 Removing rotor ring

5. Remove the rotor ring and side carbon seal (for the

three-vane type) from the rotor.

6. In the three-vane type, if it is necessary to replace

the rear bearing, it may be pressed out of rotor ring on

2 press using a support for disassembling rotor ring and

attachment for pushing out needle bearing

Special tool

Support for disassembling rotor ring

STECP $T19820000

Attachment for pushing out needle bearing

STECP ST19830000

Note: Support rotor ring carefully to avoid distortion.
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9. In the three-vane type air pump, if it is necessary to

replace the relief valve, use bridge for pulling out relief
valve (special tool ST19850000) and standard puller.

Fig. EC-11 Removing rear rotor bearing

7. Remove vanes from the rotor.

8, Remove three sets of carbon shoes and three shoe

springs (two sets of carbon shoes and two shoe springs

for the two-vane type) using a pair of tweezers or =:

needle nose pliers. Fig. EC-13 Removing relief valve

10. No further disassembly should be attempted.

Cleoning-inspection-tubrication

Cleaning

Clean the rear bearing and vane hub bearings solvent.

Remove carbon dust from pump housing and rotor

assembly with compressed air

Note: Do not use cleaning solvent on pump housing and

rotor assernbly.

ECO
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Fig. EC-14 Components of three-vane type air pump

Inspection

Inspect all parts for chipping, scoring, wear and

roughness.

All damaged parts must be replaced to ensure quiet and

efficient operation.

If especially side carbon seal is scored, replace with a

new one (for the three-vane type).

Carbon dust may be present in the housing and is
usually an indication of nosmal wear.

Lubrication

The rear bearing and vane hub bearings must be

lubricated with a high melting point grease such as

ESSO ANDOK 260 or equivalent. Grease each bearing
to insure adequate lubrication.

Note: Bearings for service are already packed with high

metting point grease.

Assembly of air pump

1. Place the air pump housing in a vise, clamping the

pump drive hub between jaws

2. Assemble vanes correctly on dummy shaft 9.5 mm
(0.3740 in) diameter. (special tool ST1 9860000)

Fig. EC-15 Vane assembly

3. Place vanes into rotor. In the three-vane type make

sure that one vane is against housing stripper, and do

not remove the dummy shaft at this time
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Note: a, Pock the vane hub bearing with high melting

point grease such as ESSO ANDOK 260.

. The vanes may require five to ten

running time, In the event a slight squeaking still

persists the vehicle should be run through two or
three full throttle shift points. In mast cases five to

‘ton miles will be sufficient for wearin,

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

Note: Each carbon shoe must be positioned so that

‘chamfered end of shoe faces to vane.

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

Note: When springs are property positioned, they will be

flush or below rotor surface, The curved portion of

spring will be against the shoe and ends will be

against wall of shoe slot.

6. In the three-ane type, if rear bearing was removed,

a new bearing may be pressed into rotor ring using
attachment for pressing in needle bearing (special toot

ST19840000). The bearing should be about 0.8 mm

(0.0315 in) below rotor ring surface.

Note: Press only on lettered end bearing surface and

support rotor ring to prevent its distortion.

7. Position new carbon sea} on rotor ring so that holes

Hine vp

8. Position the rotor ring so that scribe marks on rotor

ring and side of rotor Line up.

9. Apply thread locking material to rotor ring re-

taining serews and tighten them to 30 to $0 kg-em (2.2

10.3.6 ft).

10. Remove the dummy shaft from vanes and start

housing end cover assembly into position (for the

tircovane type), indexing vane shaft

beatings. Do not force cover on since it will distort

vane bearings and/or vane bearing alignment.

into vane

Ih. Jnstall the end cover on the housing and starting

with bolt adjacent to large dowel, tighten four end

cover bolts 10 100 to 130 kgem (7.2 to 9.4 ftib).
Remove the air pump from the vise

ect

12, Insert the relief valve into housing mounting hole.

With protective plate over valve, tap gently with plastic

‘mallet until the valve shoulders on the housing.

Note: Care must be observed to prevent distortion of air

ump housing.

13. Install the silencer on relief valve by hand (for the

three-vane type).

Reinstalling the air pump

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

Adjust the belt tension so that it has about 12.7 mm

(0.5 in) of slack under thumb pressure,

Drive pulley

1, Loosen the air supply pump adjusting bar nut and

bolt to relieve the belt tension.

2, Remove the drive pulley attaching bolts

Anti-backfire valve

When removing the anti-backfire valve, disconnect the

hoses. No further disassembly should be done. After
installation, check the valve operation and inspect all
hoses and hose connections for leaks.

Check valve

1. Disconnect the air supply hose.

2. Remove the check valve from the air gallery pipe

holding the flange of air gallery pipe with a wrench,

Note: a. Be careful not to damage the air gallery pipe.

bb. No further disassembly should be done.

3. Reinstall the check valve in reverse sequence of
removal

Note: Tightening torque 9.0 to 10.5 kgm (65 to 76 frb),

4. After installation, check the valve, hoses and hose

‘connections for air leakage.
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Air gallery pipe and injection nozzles

It is very difficult to remove the air gallery from the

exhaust manifold without bending the pipe, which could
resutt in fractures or leakage. Therefore, the removal of
the air gallery pipe and injection nozzles should be done

only when they are damaged.

1. Lubricate around the connecting portion of the air

injection nozzic and air gallery with engine oil.

2. Hold the air injection nozzle hexagon head with a

wrench and unfasten the flare screw connecting the air

gallery to injection nozzle. Remove the air gallery.

Note: a. Apply engine oil to the screws several times

during the above work.

b. Be careful not to damage other parts,

3. Unfasten the air injection nozzle from the cylinder

head applying the engine oil to the screwed portion

several times.

4. Check the air gallery and nozzle for fractures or

leakage. Clean the air injection nozzle with a wire brush.

5. At the time of installation, assemble the nozzle seat

on the injection nozzle and tighten the air injection nozzle

to a torque of 5.7 to 7.6 kg-m (41 to 55.0 ft-lb).

6. Hold the air injection nozzle hexagon head with a

wrench and tighten the flange screw of the air gallery toa
torque of 5.0 to 6.0 kg-m (36 to 43 ft-lb).

7. Check the cylinder head, air injection nozzle and air

gallery for leaks with the engine running.

EVAPORATIVE EMISSION CONTROL SYSTEM

CONTENTS

DESCRIPTION ....... EC-12

DESCRIPTION

This system is composed of the following four basic

elements.

1. Fuel tank with positive seating filler cap

2. Vapor-liquid separator

3. Vapor vent line

4. Flow guide valve

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 closed type fuel tank. A flow guide
valve opens when the gas pressure exceeds 10 mmHg (0.4

in Hg). The gas passed through the flow guide valve (2) is
straged into the crankcase. Once the engine starts opera-

tion, evaporation gas in crankcase, manifold and carbure-

are sucked into the manifold for
combustion. When the pressure of the closed type fuel
tank, vapor liquid separator and vapor vent line becomes
negative by decreasing the fuel, the flow guide valve (1)
opens to send fresh air from the carubretor air cleaner to

the fuel tank.

tor air cleaner
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OVERFLOW
TUBE

FUEL
wy) VAPOR VENT LINE7 EVAPORATION

CONTROL TUBE
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Fig. EC-16 Evaporative emission control system

FLOW GUIDE VALVE TS

This valve operates to prevent reverse flow of blow-by

gas from the crankcase, This valve is mounted inside the

engine compartment A, F and C marks are engraved in the

body of the valve to indicate the connection of the vapor

vent I Psnt Hine. a nom
FROM URETOR
FUEL TANK ‘AIR CLEANER

To Sounte
Fig. EC-17 Flow guide valve
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MAINTENANCE AND TESTING

CONTENTS

GENERAL MAINTENANCE = EC-14 Testing of anti-backfire valve . €c-16
Corburetor. eo. ee eeeeee eee -- E014 Testing of air pump ........ seve ECE

Distributor ......... Fry cece ECM ENGINE MODIFICATIONS ... - C17
Spark plug . E14 Routine inspection . ‘ seve ECAT

High tension cable... 5 EC-15 Inspection at every 20,000 km (12,000 miles) EC-17
Battery ........ : weve ECAS, EVAPORATIVE EMISSION CONTROL

Air cleaner element . . ye EC-15 SYSTEM 2.42 -h4naeet ceceeeeee ECAS

CRANKCASE EMISSION CONTROL Checking of fuel tank, vaportiquid

SYSTEM . C15 separator and vapor vent line C19

AIR INJECTION SYSTEM C15 Checking of flow guide valve ........ EC-20

Testing of check valve . EC-16

GENERAL MAINTENANCE
To make sure that exhaust emissions are maintained at

a low level, it is recommended that inspection be

conducted every 12 months or every 20,000 km (12,000

miles), whichever occurs first. Best engine operation and

minimum exhaust emissions will be obtained through

periodical inspections and from recommended servicing at

these intervals.

Carburetor

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

Proper carburetor idie mixture adjustment is impera-

tive for best exhaust emission control.

Refer to the article given in “Setting ignition timing

and adjusting idle speed and mixture”

Distributor

Check the distributor breaker points for abnormal

pitting and wear. Replace if necessary. Make sure they are

in correct aligament for full contact and that point dwell
and gap are correct. Clean and apply distributor grease to

the cam and wick. Breaker points should be replaced at

intervals not to exceed 20,000 km (12,000 miles).

Fig. EC-18 Checking of distributor breaker point gap

Spark plug

Remove and clean plugs in a sand blast cleaner. Inspect

each spack plug. Make sure that they are of the specified
heat range. Inspect insulator for cranks and chips. Check

both center and ground electrodes. If they are excessively
wom, replace with new spark plugs. File center electrode

flat, Set the gap 10 0.80 to 0.90 mm 0.0315 to 0.0355 in)
by the use of a proper adjusting tool. Spark plug should

be replaced every 20,000 km (12,000 miles)
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Fig. EC-19 Checking of spark plug point gap

High tension cable

Use an ohmmeter to check resistance on secondary

cables. Disconnect cable from spark plug and install the

proper adaptor between cable and spark plug. Remove the

distributor cap from the distributor with secondary cables

attached. Do not remove the cables from the cap.

Connect the ohmmeter between the spark plug adaptor

and the corresponding electrode inside the cap. If the
resistance is more than 15,000 ohms, remove the cable

from cap and check cable resistance only. If the resistance

is still more than 15,000 ohms, replace cable assembly

Fig. EC-20 Checking of high tension cables

Battery

Measure specific gravity of electrolyte with an accurate

hydrometer. Specific gravity should be 1.220 or more at

the standard. Add mineral free water (distilled water) as

required to bring electrolyte upto proper level.

Clean battery posts and cable terminals. After tight

ening clamps, coat the battery posts and clamps slightly

h grease to 1d corrosion.

EC.15

Air cleaner element

Carburetor air cleaner element

‘The paper element has been specially treated, and

therefore, there is no need to clean it, But it should be

replaced every 40,000 km (24,000 miles).

CRANKCASE EMISSION CONTROL
SYSTEM

1. Cheek hoses and hose connections for leaks.

2. Disconnect all hoses and blow them ovt with

compressed air

If any hose can not be freed of abstractions, replace

with a new one.

3. Testing of thie crankcase ventilation control valve.

With engine running at idle, rem

from the crankcase ventilation control valve. If the valve is

working, a hissing noise will be heard as air passes through

the valve and a strong vacuum should be felt immediately

when a finger is placed over the valve inlet. If valve is

plugged, do not attempt to clean it. Replace with a new

valve, Check for deposit plugging in the hose. Clean if
necessary.

Wve the ventilator hose

AIR INJECTION SYSTEM
The following procedures

checking and/or verifying that the various components of

the controt are operating

properly.

‘The engine and all components must be at normal

re performed

Prior to performing any extensive diagnosis of the exhaust

are recommended for

exhaust emission system

operating temperatures when the tests

control system, it must be determined that the engine as a

unit is functioning properly. (Disconnect the anticbackfire

valve vacuum sensing hose and air supply hose at the

intake manifold connections. Plug the manifold connector

to prectude leakage. Plug the anti-backfire valve vacuum
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sensing hose to close the passage the intake manifold

AJS.). After checking the normal engine operation,
reinstall all the A.LS. parts.

Testing of check valve

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

ump test.

1, Operate the engine until it reaches normal operating

temperature.

2. Inspect all hoses and hose connectors for obvious

leaks and correct as necessary before checking the valve
operation.

3. Visually inspect the position of the valve plate inside

the valve body. Jt should be lightly positioned against the

valve seat away fom the ai distributor manifold.

4, Insert a probe into the valve connection on the check

valve and depress the valve plate. It should freely ceturn to

the original position, against the valve seat, when released.

5, Leave the hose disconnected and start the engine.

Slowly increase the engine speed to 1,500 rpm and watch

for exhaust gas leakage at the check valve. There should

not be any exhaust leakage. The valve may flutter or

vibrate at idle speeds, but this is normal due to exhaust

pulsations in the manifold.

6. If the check valve does not meet the recommended

conditions, replace it.

Testing of anti-backfire valve

1. Operate the engine until it reaches normal operating

temperatuce.

2. Inspect all hoses and hose connections for obvious

leaks, and correct, if necessary, before checking the

anti-backfire valve operation.

3. Disconnect the air hose to intake manifold at the

antibackfire valve, Insert a suitable plug in the hose and

fasten it securely,

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

Ec-16

is felt for one to two seconds by a finger at anticbackfire

valve outlet to the intake manifold, the valve functioning

properly.

If air flow is not felt or air flow is felt continuously

more than two seconds, the valve should be replaced.

5. Connect the air hose to intake manifold and dis

connect the air inlet hose from the air pump at the

anticbackfire valve. If engine idle speed changes ex

cessively, the valve function is not correct and it should be

replaced.

Note: In case of idle racing anti-backfire valve cannot be

considered abnormal even if these exists after:

burning, since it never comes out while running.

Testing of air pump

1, Operate the engine until it reaches normal operating

temperature.

2. Inspect all hose, hose connections, air gallery for
leaks and correct, if necessary, before checking the ait

injection pump.

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

Disconnect the air supply hose at the check valve

5. Insert the open pipe end of the air pump test gauge

adapter (special tool ST19870000) in the air supply hose,

Clamp the hose securely to the adapter to prevent it from

blowing out. Position the adapter and test gauge so that

the air blast emitted through the drilled pipe plug will be

harmlessly dissipated.

6. Install tachometer on the engine. With engine speed

at 1,500 rpm observe the pressure produced at the test

gauge.

Ai pressure should be 16 mmtig (0.63 in Hg) of more.

7. If the air pressure does not meet the above pressures

proceed as follows:

(1) Repeat 2 and 3 above.

(2) Disconnect and plug of the air supply hose to the
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anti-backfire valve, clamp the plug in place, and repeat the

pressure test

(3) Check the filter element.

(4) With engine speed at 1,500 rpm close the hole of,

the test gauge by finger. If a leaking sound is heard or

leaking air is felt by finger at the relief valve, the relief

valve is malfunctioning. The relief valve should be

replaced or repaired.

(5) If the air injection pump does not meet the

minimum requirement of the pressure test, it should be

replaced.

Fig. £C-24 Testing of relief valve

ENGINE MODIFICATIONS
The control valve used in the Model 124 engine

selfcontains a altitude compensating device so that the

‘control valve operates correctly also ata high land (where

the air is rare) and characteristics of this control valve

allow the control valve changing its operating negative
pressure in approximately proportion to the atmospheric

pressure. (Refer to Figure ECS.)

Routine inspection
The control valve operating negative pressure is

precisely adjusted when shipped from the plant, and

therefore, no complicated adjustment is required

normally

£c.17

Normally, it will be sufficient to conduct the following

inspections.

After compieting the adjustment of idling speed, with

the engine which is performing air injection;

1. Increase the engine speed once up to 2,000 rpm

without applying load, and release the accelerator linkage

from holding with hand quickly.

2. The servo diaphragm operates once at the full stroke

5 mm (0.1969 in), the stcoke returns gradually as the

speed lowers, and when the speed returns to the idling

speed, the operation will be released completely.

3. It is normal that time sequired in towering speed

from 2,000 rpm to 1,000 zpm (“T” in Figure £C-23) is

approximately three seconds.

In the event of the following cases, adjustment or

replacement of parts concerned is required.

First, perform adjus jent in accordance with

instructions for periodical inspection and adjustment

4, In the case that the servo diaphragm operates

continuously and speed does not lower, or time required

in lowering speed from 2,000 rpm to 1,000 rpm is 100

long (six seconds or longer) and speed does not return to

the idling speed timely.

Cause: Control valve operating negative pressure is too

low (low boost),

5. In the case that the servo disphragm does not

operate, or the servo diaphragm operates but does not

fully stroke.

Cause: Control valve operating negative pressure is too

high (high boost).

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

Control valve operating negative pressure changes in

response to altitude as described previously. Hence,

operating negative pressure to be adjusted should change

in response to the altitude (the atmospheric pressure) of

the place where the vehicle is driven. Figure EC-22

indicates elationship between operating pressure (0 be

adjusted and altitude (atmospheric pressure).
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Fig. EC-22 Operating negative pressure of control valve

How to read the Figure EC-22:

© When the atmospheric pressure of the place where

the vehicle is driven is known, read the operating

negative pressure by following “A” arrow mark.

© When the atmospheric pressure is unknown, read

operating negative pressure by following “B” arrow

mark from the altitude of that place.

When operating negative pressure to be adjusted is

known, conduct inspection and adjustment in accordance

with the following instructions. Referring Figure EC-26.
(With the engine for which idling speed adjustment has

been completed and which is performing air injection)

1. Connect a vacuum gauge to the connector-AB valve

M).

2. Raise the speed once up to 2,000 rpm without

applying load, and release the accelerator linkage from
holding by hand quickly.

3. Make sure that the manifold vacuum rises, control

valve operates, the manifold vacuum is transferred to the

servo diaphragm, and that the servo diaphragm operates

EC-18

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

4. Thereafter, both speed and manifold vacuum reduce,

or when one to two seconds are elapsed, both of them
stop lowering. Figure EC-23 shows these phenomena,
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Fig. EC-23
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$. Manifold vacuum at that time is called “Operating
negative pressure”.

Loosen the lock serew (2) and adjust the vacuum

adjusting screw (1) correctly so that the operating
negative pressure meets the value obtained from the
Figure EC-22.

When the above described phenomens cannot be

identified, drive the vehicle actually and perform coasting,

‘The phenomena will be verified more practically,
When actually driven and such phenomena still cannot

be identified, the operating negative pressure of the
control valve is unusually deviated or the control valve is
damaged, or servo diaphragm is erroneously adjusted or

damaged.

6 Upon completion of the above described adjust
ments, confirm the operation through conducting the
routine inspection, and make sure that time required in

lowering speed from 2,000 rpm to 1,000 rpm without

applying load is less than 6 seconds

EVAPORATIVE EMISSION
CONTROL SYSTEM

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

1. Check all hoses and fuel tank filer cap,

2. Disconnect the vapor vent line connecting flow guide

valve to vaporliquid separator.

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

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

4. Supply fresh sir into the vapor vent line through the

cock little by little until the pressure becomes 14.5 in Ag,

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

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

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

8, When the filler cap does not close completely the
height should drop to zet0 ina short time,

9, When the filler cap is removed, and the height does

not drop to zero in a short time, itis the cause of the

stufly hose,

Note: When the vent line is stuffy, the breathing in fuel

tank 's not thoroughly made, thus causing insut-

ficient delivery of fuel to engine oF vapor lock. It

‘must therefore be repsired or replaced.

away 1485 ina
CONNECTOR +

cock ‘a

AIR MANOMETER

FLOW GUIDE VALVE

VAPOW-LiOuNO SEPARATOR

FUEL FILLER

{_

Fig. £C-24 Checking of evaporative emission control system

EC:19
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Checking of flow guide valve

1, Disconnect all hoses from the flow guide valve,

2. While lower pressure air is pressed into the flow guide
valve from the ends of vent fine of fuel tank side, air

should go through the valve and flow to crankcase side. If

air does not flow, the valve should be replaced. But when

air is blown from crankcase side, it should never flow to

‘other two vent lines.

3. While air is pressed into the flow guide valve from

carburetor aif cleaner side, it flows to the fuel tank side

and/or crunkeuse side.

4. This valvé opens when the inner pressure is 10.16

FROM FUEL TANK

L_FROM
CARBURETOR

O ( AIR CLEANER

©
PT CRANKCASE

mm Hg (04 in Hg). When operation is improper or

breakage cxists, replace it. Fig. EC-25 Flow guide valve

ADJUSTING ENGINE IDLING SPEED
AND GAS MIXTURE

1 T Yacuuin adjusting screw © | Servo diaphragm 31 | Theotdle shart
2 | Lock serew 7 | Conneetor-a.B, vaive 12 | Air cloaner ay HOw
3 | Gontiot valve 8 | Auxiliasy thsotde shatt 13 | Opener adjasting sefew
4 | Connector controt taive 9 | Vac. me-control valve 14 | Balance screw
S| Vac. tube-servo diaphragm 10 | Throttle adjusting screw

Fig. EC-26 Carburetor linkage

EC-20
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1. Remove the alr cleaner cover and oil damper cap, ‘engine idling speed is adjusted with fast idle seting

‘ite the suction piston by finger, and make sure that the serow in many cases at the market. In order to

suction piston can be raised smoothly ‘void such an undesirable adjustment, this serew

should not be used,
2. Check oil level,
insufficient,

add oil (MS#20 or 10W-30) if

FAST IOLE SETTING SCREW

fe

Fig. EC-27 Checking damper oil level
Fig. BC.28 Fast idle setting screw |

3. Start the engine and warm up the water

temperature rises sufficiently, !
Note: a. It is desirable to warm up engine by driving the 4. 1Connect an engine tachometer and timing light.

vehicle (by applying load to the engine). However,

wen warming up engine with the vehicle stopped 5S. Apply a flow meter to the air horn {2 of the air

(without attending) pull the throttle controt knob cleaner, and properly adjust the throttle adjusting serews

proper to increase the engine idling speed. it is and GP on the front and rear carburetors so that the
undesrabl to increase the engine speed with ther front and rear carburetor intake air volumes are balanced

adjust serews, (Erroneous adjustment may occur.) and the idling speed is adjusted to 750 pm.
However, when adjusting the engine at 2 repair

shop or plant after dismounting it from the vehicle,

recommend the engine speed be increased by

screwing the opener adjusting screw ([3. (The servo

diaphragm may be connected directly to the intake

manifold i required. In other word, the operation

‘described in paragraph 8. below may be done.)

In the subsequent process, however, return the

‘opener adjusting screw to the correct position

without fail, (The operation described in paragraph

9

b. When the engine iting speed is adjusted with

fast idle satting screw, the engine speed is often

lunstabilized during idting. In spite of this fact, Fig. BC.29 Setting flow meter

ect
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Note: a. Recommend the engine be raced whenever the be made correctly.

throttle adjusting screws are turned for successful
adjustenont,

¢. When the throttle adjusting screw is returned

during the above adjustment and engine speed

‘cannot be reduced below 750 rpm, other adjusting
‘screws such as opener adjusting screw 4 and
balance screw 1{ must have been ‘thtened
‘excessively or the accelerator linkage must have

', The fléw meter is used to hinder the engine not been adjusted correctly. Under the normal
from intaking air, and therefore, recommend the condition, the auxiliary throttle shaft (@) and
flow meter be used for short period of time (one to ‘throttle shaft ‘IL should have a slight play during

two seconds) intermittently (should not be used engine operation under the idling speed. In other
continuously). words, the auxiliary throttle shaft (8) should be
When the flow meter is applied to the air horn (2, provided with a play “01” which corresponds to
‘the engine speed lowers and adjustment may not the clearance Ta = Tb as shown in Figure EC-30.

[ 0,=PLAY CORRESPONDING TO
CLEARANCE “Ta”

AUXILIARY BRPLOSE\ MOTIONSunorrie sHart AR RANGE

ae RETOR canCABUI CARBURETOR
(REAR SIDE) (FRONT SIDE)

BALANCE SCREW

LEVER-CARB. SIDE

/

Fig. EC30 Adjusting idle speed and mixture

€c-22
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6. Adjust the ignition timing to S°BTDC (Before Top
Dead Center),

Fig. BC.31. Adjusting ignition timing

7. When the ignition timing is adjusted and engine speed

is changed, repeat the adjustments described in paragraph

5 above

~

8. Disconnect the control valve vacuum tube @ from
he control valve connector @, and connect the servo

diaphragm vacuum tube @ (0 the control valve con:

nector @ [Apply manifold booster to the servo

diaphragm @ }

9. Adjust the opener adjusting screw G3 so that the

engine speed is 1,200 rpm under the condition described

in paragraph 8. above.

10. Maintaining the condition described in paragraph &

and 9 above as is, use a flow meter and adjust the balance

serew (JQ properly so that the front and rear carburetor

intake air volumes are balanced.

Repeat the adjustment described in paragraph 9

above (At the same time, disconnect the servo diaphragm

vacuum tube @) once from the connector @), reconne

the servo diaphragm vacuum tube @) to the connector

@, and emake sore that the engine speed is 1,200 epm.

Readjust, if the engine speed is not 1,200 rpm), and

reconnect the control valve vacuum tube @ to the
control valve connector @) and servo diaphragm vacuum
tube to the original position

12. When a CO meter is available, tighten the idling

speed adjusting nuts located beneath the front and rear

carburetors equally from positions where: the nuts come

{nto contact with the stoppers (idling tock nuts), and thus,

adjust CO level to 6 £14.

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

When CO meter is not available, primarily, mixture

‘ato adjustment is not recommended.

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

13. Tighten both front and rear carburetor idling

adjusting nuts in a half of one full tum 0.5 mm (0.019 in)

from positions where the nuts come into contact with the

stoppers (idling lock nuts)

If the engine still operates unstably, adjust as follows.

Fig. BC-32 Idle adjust mut

14, Tighten both the front and rear carburetor idling

adjusting nuts equally from positions where the nuts come

into contact with the stoppers (idling lock nuts), and thus,

adjust the engine speed to the best slow-speed.
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TROUBLE DIAGNOSES AND CORRECTIONS

CONTENTS

EXHAUST EMISSION CONTROL Ail PUMP eee eee EC-28
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| EXHAUST EMISSION CONTROL SYSTEM

A preliminary “Diagnoss Guide” is included below as an aid in trouble shooting the exhaust emission control system.

Troubles Possible causes

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

Excessive backfire in exhaust system i Defect or malfunction of the anti-backfire valve resulting in
insufficient air delivery to the intake manifold or insufficient

4 duration time to the engine requirement

Incorrect idle mixture adjustment

| . Defect or malfunction of the spark plug or high tension cables

Air supply hose baked . Defective check valve on air distribution manifold

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

Incorrect basic ignition timing
Rough engine idle . . .

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

Defective or sticked anti-backfire valve

Defective or sticked anti-backfire valve

Engine surges at all speed. Incorrect carburetor adjustment of idle speed, idle mixture,
choke setting

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

\ Engine stop . Incorrect basic timing

Disconnection of vacuum tube of the anti-backfire valve

. Drive belt improperly adjusted

| Noisy air pump drive belt . Seized or failing air pump
Misaligned or defective pulley

EC-24



EMISSION CONTROL SYSTEM

Air pump

When mounted on the vehicle

Noise-external cause

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

speed increases.

Ihexcessive noise is heard;

1, Make sure that the pump rotates correctly, and

check the belt for proper tension.

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

3. Check the pump mounting bracket and the air

cleaner for secure installation.

4, Check relief valve for escaping air.

Noise-internal cause

1, Vane noise

A “chirping” or “squeaking” noise is most com-
monly associated with vanes rubbing in housing

bore. Vane chirping is most noticeable at low speed

and is heard intermittently. Additional wear-

may eliminate this condition. If additional wear-in

time does not eliminate chirp, the pump must be

disassembled, and the vanes and carbon shoes

should be replaced,

time

2. Bearing noise

A colling sound indicates bearing noise, This sound

will be noticeable at all speeds, but does not

necessarily indicate bearing failure. However, if

noise increases to an objectionable level, the bearing

may have to be replaced.

3. Rear bearing noise

This noise is identified by » continuous knocking
sound. When this noise occurs dismount the pump

from the vehicle and inspect carefully.

Off car

1, With the pump removed from the vehicle, rotate

drive hub in jerks three-quarters of one full turn

forward and one-quarter of one full turn backward. If

roughness or bumps are felt, remove the rear cover

2. Inspect carbon seal. This seal should not have any

holes caused by wear or be broken or cracked. Such

condition commonly results from defective rear and/or
vane bearing. A failed seal must be replaced.

3. With rear rotor ring and carbon seal removed, pull
out the vanes. Vane bearing failure is also indicated by

absence of grease or caked grease, Inspect vane shaft to

confirm this bearing failure. All comers of vanes should

be square. When edges are broken, replace the vanes.

4. Remove carbon shoes and inspect surface con-
tacting with the vane, Small grooves in shoes are

normal.Replace, if chipped or broken, Broken shoes

indicate improper assembly of shoe springs. Damaged

shoes must be replaced and springs must be properly

installed,

S. Carbon dust may be present on vanes and in

housing. This is an indication of norma) wear. Remove

carbon dust by blowing compressed air to the parts in
question.

-

Troubles Possible causes Corrective action
|

Inoperative pump | Trouble in pump

Excessive slackness of drive belt

Replace with new pump.

Adjust drive belt tension to spe-

cified value.i
Insufficient delivering air

Worn vane

Worn carbon shoe

| Worn side seat

Damaged vane hub bearing

EC-25

Replace.

Replace.

Replace.

Replace.

a
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Air leakage Leakage from hoses, connectors or clamps

Leakage from relief valve

Abnormal noise Stick of air pump

Slackness of drive belt (in accelerating)

Leakage from hoses, connectors or clamps

| Adjust drive belt tension.

Retighten or replace.

Ammend or tighten.

Replace if necessary

| Replace relief valve.

Replace with new assembly

PERIODIC RECOMMENDED MAINTENANCE

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

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

Hem Interval

1. Engine

Check ignition timing.

Check engine idling

Engine tune-up

Check spark plugs. |

Replace spark plugs.

Check high tension cables.

Check for pitting and wear of distributor breaker points.

Replace distributor breaker points. |
Apply grease to distributor rotor shaft.

Apply grease to distributor cam and wick.

Replace carburetor air cleaner element

every 5,000 km

5,000 km

20,000 km

5,000 km

20,000 km

20,000 km

5,000 km

20,000 km

20,000 km

20,000 km

40,000 km

( 3,000 miles)

( 3,000 mites)

(12,000 mites)

(3,000 miles)

miles)

(12,000 miles)

(3,000 miles)

(12,000 miles)

(12,000 miles)

(42,000 miles)

{24,000 miles)

= = T

2. Crankcase emission control

Check hoses and hose connections for leaks,

Check for correct function of crankcase ventilation control valve

EC.26

every 20,000 km

20,000 km

(£2,000 miles)

(12,000 mites)
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3. Exhaust emission control

Check for correct function of air pump. every 20,000km (12,000 miles)

Check for correct function of relief valve. 20,000 km (12,000 miles)

Check for correct function of check valve. 20,000 km (12,000 miles)

Check for correct function of anti-backfire valve 20,000 km (12,000 mites)

Check air gallery and nozzle connections for leaks. 20,000km (12,000 miles)

Check hoses and hose connections for leaks. 20,000km (12,000 mites)

heck air pump belt tension 5,000km — ( 3,000 mites)

Check operating negative pressure of throttle control valve, adjust 20,000km (12,000 miles)

4. Evaporative emission control

Check hoses, hose connectors and piping for leaks. every 20,000km (12,000 miles)

Check for correct function of flow guide valve. 20,000km (12,000 miles)

\

SERVICE DATA AND SPECIFICATIONS

Specifications

Air pump

Type ECP200-3 \
Capacity 200 ce (12.2 cu in}jrev.

Pulley ratio . . 0.95

Anticbackfire valve

Type . AVS41B
Duration time 15 to 1.9 sec,/500 mm Hg (19.7 in Hg)

Orifice diameter 6.0 mm (0.236 in)

Check valve

Type €v27.2

Opening pressure . 3.8 mmAq (8.15 in Aq)

€c.27



ENGINE

Flow guide valve

Type .... FGA-3

Opening pressure . 10 mmHg (0.4 in Hg)

Control valve

TPA 28-2

Operating negative pressure oo... .. 510 to $40 mmHg (20.1 to 21.3 in Hg)/S0°C (122°F)

Bellows outer diameter « 26mm (1.024 in)

Servo diaphragm

.. SD46-1

Stroke S$ mm (0.197 in)

CO percent setting (with air pump disconnected)

Manual transmission - 61%

Idling speed

Manual transmission 750 cpm

Ignition timing

Manual transmission 5° BTDC/750 rpm

Service data

Tightening torque

Air pump bracket to cylinder block bolt . 1.0 to 1.3 kg-m (7.2 to 9.4 fi-lb)

Air pump to adjust bar bolt 2.2 to 2.5 kg-m (15.9 to 18.1 ft-lb)

Air pump to bracket bolt 2.2 to 2.5 kg-m (15.9 to 18.1 ft-lb)

Adjusting bar to front cover bolt 1.0 to 1.3 kg-m (7.2 to 9.4 ft-lb)

Air gallery to exhaust manifold plug ........-....00-2+ . 5.0 to 6.0 kg-m (36.2 to 43.4 ft-lb)

Check valve to air gallery - 9.0 to 10.5 kg-m (65.1 lo 75.9 ft-lb)

EC-28
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ENGINE ELECTRICAL SYSTEM

STARTING CIRCUIT

‘The electrical system is 12 Volt system, This seetion is subdivided into the following subsections for electrical parts

Which ate required for engine operation

L. Starting motor 2. Alternator 3. Regulator 4. nition coil 5. Spark plugs

Information for body electrical system, such as the lighting circuit, instrument, windshield wipers, etc. are described in

section BE

STARTING MOTOR

CONTENTS

DESCRIPTION eet Pinion case bearing metal be 7
OPERATION Fe2 ‘Magnetic switch assembly FE7
constAucTION €E2 —REASSEMBLY EE-7
REMOVAL €€3 TEST ce.7
DISASSEMBLY £63 Performance test ee. 7

ING ANO INSPECTION ees Diagnosis of test FE-8
Terminal ce4 Magnetic switch assembly test cE 8
Field coil EE4 SPECIFICATIONS AND SERVICE DATA .... EE 9

Brushes and brush toad wire cS Specitications FE. 9
ruth spring tension €e5 Service data FE. 9
Armature assembly ES TROUBLE DIAGNOSES AND }

(Over running elateh assembly 6 CORRECTIONS e610

Testing brush holder for ground cay

DESCRIPTION

‘The starting system permits the engine being cranked

by setting the ignition switch to “stat” While the

ignition switch is set to "start", the starting motor
continues operation ntl the engine starts running by its

own power, Curteat to the starting motor i interrupted

and the motor is disengaged by setting the ignition switch

to“ON". This starting motor is a compound motor, and is

equipped with an enclosed oversunning clutch. The

solenoid switch is built in the yoke.

Fig. EB-1 External view

ee
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REMOVAL 3, Remove the yoke assembly by lightly tapping with «
wooden mallet

1, Disconnect the battery ground cable.

Disconnect the black wire with yellow tracer from the

magnetic switeh terminal, and black battery cable from "

the battery terminal. 4

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. Loosen the nut used to secure the connecting plate Fig. EB-6 Removing the yoke assembly
to the magnetic switch “M” terminal. Remove three

screws used to secure the magnetic switch, and remove the

etic switch assembly

Withdraw the armature assembly and shift lever,

Fig. EE-7 Removing the armature assembly and

shift lever

5. Remove the pinion stop ring from the armature shaft

end, To remove the stop ring, first, push the stop ring to

the clutch side and after removing the snap ing, remove }

the the stop ring together with the over-nunning clutch,

Withdraw

d Ko

Fig. ED-4 Removing magnetic switch assembly

; may cI

- " Wroco
Fig. EE-8 Removal of the oversrunning clutch

Fig. EE-5 Removing the brush cover assembly

|

FES
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6. Unsolder the brushes with a soldering-iron and

remove the brushes,

Fig. EE-9 Removing brush

Fig. EE-10 Removing brush holder

O t
l

Fig. EE-11 Disassembly

EE4

CLEANING AND INSPECTION

Clean all disassembled parts. Be careful not to use

grease dissolving solvent for cleaning of the over-running

clutch, armature assembly, magnetic switch assembly and

field coils since solvent dissolves grease packed in the

clutch mechanism and damages the coils or other

insulators.

Check them for damage or excessive wear. Replace

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

is damaged or worn, replace,

Testing field coil for continuity:

Connect test probe of a circuit tester or a resistance

counter to the field coil positive (+) terminal and

positive (+) brush holder. If the tester indicates no

continuity, the field circuit or coil is open.

Fig. EE-12 Field coil test for continuity

Testing field coil for ground:

Place one probe of a circuit tester onto the yoke and

the other on to the field coil positive (+) terminal. If

resistance is read, the field coils are grounded.
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Fig. EE-13 Field coils test for ground

Field coil test for short-circuit

Unsolder the connected section of each coil and check
the circuit with a tester in the same manner as

Aeseribed above.

When the col is defective, replace the col

Brushes and brush lead wire

Check the brush contact for surface condition and
wear. When the brush contact is Joose, replace the brush

If the brush is worn and height is less than 6.0 mm

(0.2362 in), replace it
Check the connection ofthe lead clip and lead wire for

conditions

‘Check brush holders and spring clip to ensure that they
are not deformed or bent and properly hold brushes

against the commutator.

1 the brushes or brush holders are diny, clean

Brush spring tension

Measuce the brush spring tension by the use ofa speing

scale as shown in Figuce EE-I4, The reading should be 0.8

eg (1.76 1b). Replace the spring if the tension is lower

than 0.7 kg (1-S4 Bb).

Armature assembly

(Check external appearance of the armature and the

1, Measure the armature shaft for bend by the use w dial

gauge. Replace the armature shaft if the bend exceeds
(0,08 mm (0.0034 in).

Fig. EB-15 Ingpection of armature shaft for bend

2 Inspect the commutator, If the surface of the

commutator is rough, sendoth it Ughtly with a No, $00

emery paper. Check the commutator alto for

‘outof-round. If the outof‘ound is more than 0.2 mm

(0.0079 in), or insulating mics depth isles than 0.2 mm
(0.0079 in) from the commotator surface, tum the

commutator (armature) ina lathe, so that the

‘out-of-round is less than 0.05 mm (0.0020 in) Insulating

mica should also be undercut so that the depth is from.

5 to 0:8 mm (0.0197 to 0.0315 in).
‘The wear limit of the commutator diameter it 2 mm

(0.0787 in). If the commutator is worn excessively, repair
or ceplace it.

tes
Fig 28-14 Inepection of brush spring tension

ces

Fig. BB-16 Inspection of commutator
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= A

FILE

COMMUTATOR
ROUND 05 t0.0.8 mm

“(0.0197 to 0.0315 in) __ SEGMENT
MICA

| HI

CORRECT — INCORRECT

‘ARMATURE TESTER,
Va

Fig. FE-17 Undercutting insulating mica

3. Inspect the soldered connection of armature lead und

commutator. If loose connection is found, resolder (using
rosin flux).

4, Testing armatire for ground

Place one test probe of a cifuit tester, Of to armature

shaft and the other on to each cominutator bar

Af the tester shows continuity, armatine is grounded.

Replace the armature with new one.

Fig. BE-18 Armature test for ground

5. Check the armature for short-eiteuit by placing it on

an armature tester placing a hacksaw blade over the

armature core, and by rotating the armature. If the saw

blade vibrates, armature is short-circuited

ce6

Fig. BE-TD Arature test for shaft

6. Check the armature for continuity by placing probes

of a tester on two segments side by side, If the tester
shows no conduction, the circuit is open.

Over-running clutch assembly

Inspect the pinion assenibly aed Sleeve. Sleeve must
slide freely along the arsaitare shatt apline. If damages are
found or there is 2 resatunet while sliding, replace
Inspect the pinion teeth for excessive rubbing, and replace

as required. Check the flywheel ring gear also for damage
and wear.

Coco
Fig. EE-20 Overrrunning clutch assembly

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.
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Fig. BE-21 Brash holder test for ground

Pinion case bearing metal
Iospect the bearing metal for wear and side play. Ifthe

dlearance between the bearing metal and the armature

shaft is more than 0.2 mm (0.0079 in), replace the metal
Install» new bearing and adjust the clearance to 0.03 to

0.10 mm (0.0012 to 0.0039 in). Install the bearing metal
so that the end ofthe bearing metal is lash with gear case

end plane.

Magnetic switch assembly

Inspect the magnetic switch contacts. If the contact

surface is rough, replace.

REASSEMBLY

Reassemble the starting motor in reverse sequence of

assembly.

When assembling, be sure to fil the rear case with

(pease and apply oil to the rear cover bearing metal and

pinion slighty.

TEST

Performance test

The starting motor should be subjected to “no-load”

and “locktorque” tests whenever it has been overhauled

to ensure that it operates correctly when installed on the
engine. The starting motor should also be subjected to

these tests when finding cause of abnormal operation.

‘These tests ae summarized as follows.

cE7

Nosload test

Connect the starting motor in series with the specified

battery (12 volts) and an ammeter capable of indicat-

ing 1,000 amperes,

Specified current draw and revolution in these test are

shown in “specificatio

VOLTMETER AMMETER|

Torque test

Torque testing equipment should be used ¢o measure
the torque the motor will develop, A high current

cartying variable resistance should be connected to the

Gircuit 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 torque
development.

Specified power, voltage and torque are shown in

Figures EE-23 and EE-24,

< characteristic cure >

cree (Ay

Pig. B23 S114-121
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Characteristic Curve

Current (A)

Fig. EE-24 $114-122

Diagnoses of test

1, Low speed with no-load and high current draw may

result from followings.

Q)

(2)

G3)

Tight, dirty or worn bearings

Bent armature shaft or loosen field probe

Shorted armature;

Check armature further.

Grounded armature or field;

Remove copper connector. Remove negative side brush

and insulate it from the commutator before inspection.

Using a circuit tester, place one probe on the insulated

terminal and the other on the rear cover, If the tester
indicates conduction, remove other two brushes and
check field and armature separately to determine whether

the field is grounded or armature.

(4)

2. Failure to operate with high current draw may result

from followings.

(1) Grounded or open field coil:

Inspect the connection and check the circuit by the use

of a circuit tester.

(2) The armature coil does not operate:

(nspect the commutator for excessive damage due to

burning. In this case, arc may occur on defective
commutator during operating the motor with no-load.

(3) Burned 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

£E8

the commutator bar.

3. Low torque, low current draw or low no-load speed

causes high internal resistance due to loose connections,

defective leads, dirty commutator and causes listed on

item 243).

4. High no4oad speed with low developed torque causes

grounded field coil. Replace the field coil and check for
improvement in performance.

Magnetic switch assembly test

IGNITION SWITCH

OB
2$

rT
1 BMS]

BATTERY

D
STARTER MOTOR

Pig, EE-25 Circuit of magnetic switch assembly test

When the starting motor is checked completely, check

the magnetic switch assembly, Connect jumper cables

between the “negative” battery terminal and the starting

motor “M” terminal, the “positive” battery terminal and

the starting motor “S” terminal connecting ignition

switch in series as shown in Figure EE-25,

With the ignition switch on, measure the gap “£”

between the pinion front edge and the pinion stopper, and

adjust by changing the length of the magnetic switch shaft

if necessary.

0.5 to 20mm
{0.0197 to

0.0787 in)

Fig. EE-26 Measurement of gap “L"
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SPECIFICATIONS AND SERVICE DATA

Specifications

Engine to which applicable (car mode!) 124 (830, 6130) L204 (#1130)

Make and type HOTACHE Si14.122 HITACHI Stt4-121
Nominal output 1 kw Lokw

System voltage av hv

Weight 60g (13.2) 5.3 kg (11.7 ib)
No load

Terminal voltage av nv

Cursent less than 60, less than 60A,
Revolution more than $,000 ¢pm more than 7,000 rom

Lost

Terminal voltage ev ev

Current less than 4604 less than 460
Tog ‘more than 1.4 kgm moe than 1.15 kgm

(10.1 fb) (63 Mb)
Pinion drive out voltage less than 8V less than 8 i

| Magnetic witch |

Seces coil resistance osia o3ia |

Shunt coil resistance 0930 0930

Service data

Brosh length 18.5 mm (0.7283 in) 18.5 mm (0.7283 in)

Wear limit 6.0 mm (0.2362 in) 6.0 mm (0.2362 in)
‘rush spring tension 0.8 kg (1.76 i) 0.8 kg (1.76 tb)

Commutator

Outer diameter 35.0 mm (1.378 in) 35.0 mm (1.378 in)

Wear limit 210 mm (0.0787 in) 2.0 mm (0.0787 in)

‘Taper limit 0.4 mm (0.0157 in) (04 mum (0.0157 in)
05 008.mm 051008 mm
(00197 100.0315 in) (0.0197 400.0315 in)
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Wear limit

Wear limit

Armature shaft diameter

Pinion side

Rear end ...

Wear limit

Clearance between armature shaft and bushing

Bend limit scscmnsse

L. - 0.2 mm (0.0079 in)

0.2 mm (0.0079 in)

0.03 0.0.1 mm
(0.0012 to 0.0040 in)

11,0 mm (0.433 in)

11.5 mm (0.453 in)

0.1 mm (0.0039 in)

0.08 mm (0.0031 in)

0.2 mm (0.0079 in)

0.03 to 0.) mm
(0.0012 to 0.0040 in)

0.2 mm (0.0079 in)

11.0 mm (0.433 in)

11,5 mm (0.453 in)

0.1. mm (0.0039 in)

0.08 mm (0.0031 in)

TROUBLE DIAGNOSES AND CORRECTIONS

Troubles Possible causes Corrective action

Starting motor does not

operate,

Discharged battery

Defective solenoid switch

Loose terminal connection

Defective brush

Defective starting motor

Charge or replace the battery.

Repair or replace the solenoid switch.

Clean and retighten the terminal

Replace the brush.

Dismount the starting motor and con-

duct testing.

Noisy starting motor. Loose securing bolt

Wort pinion gear

Poor lubrication

Worn commutator

Worn brush

—a |
Retighten the bolt.

Replace the pinion gear

Lubricate.

Overhaul.

Replace the brush.

Starting motor cranks slowly. Discharged battery

Loose terminal connection

Worn brush

Locked brush

Dirty or worn commutator

The armature rubs the field coil

EE-10

Charge or replace thie battery.

Clean and retighten the terminal

Replace the brush

Check the brush spring for tension of

brush holder, and repair or replace os

required.

Clean and repair.

Overhaul,
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Defective soeL
Stating motor operates but

does not crank the engine.

Worn pinion

Locked pinion guide

Worn ring gear

Starting motor doesnot diy | Defective solenoid svi

engage whe

site e toned off

the ignition

Defective gear teeth

[toe the eng pea.

Replace the pi

Repair she pinion pide

Repair or replace the solenoid si

CHARGING CIRCUIT

The charging ctcuit includes the battery or

cegulator and necessary wiring 10. wits. The

purpose of this system i fo convert mechanical ergy

fiom the engine into electrical energy which i wed (a

operate all

beater Fully charge,

When the ignition switch i set to

electrically operated units and to keep the

from the batery 10 ground through the igition swt!

voltage 4

"PL", movable

terminal alternator“

1E" terminal, as shown in Figure EE-27 by fall line arrow
smarks, Then the rotor inthe alternator is exited. On the

other hand, cutent flows from the battery to ground

through the warning lamp, voltage

regulator “L Pe

movable contact point “PS, and voltage regulator “ETM

terminal, a shown by dotted line arrow marks. Thea, the

seaming lamp lights

When the aliemator begins 10 operate

ntact point “P2", voltage regulator “F

terminal, field coll and alternator

ignition svtch,

teemina, lamp side contact point

Uwe phase

alternating curtent is induced ia the atmuture, This

altematig current i ected by the positive and negative

silicon diodes. The cectiied divet current output teaches

the alternator “A” and “E” terminals, (Figure BE-27).

On the other hand, the neutral point voltage reaches

"and “E ls (cearly & half of the output

voltage), and current flows from vollage regulator “N"

terminal or ground through the coll

snd “ETM dermis

terminal to “E

cen

"VCITM as shown by the dotted line stow marks. The

coll “VC1" is excited, and the movable coaict pain

“PS comes in 10 contact with voltage winding side

contact point "P6", This action causes to tum off the
warning lamp and complete the voltage winding citeuit, a

shown by the full ine azow mks.

When the alternator sped is inceaued or the voltage

sively, the movable contact point “P2

fs separated from the primary side contact “PI” by the

magnetic force of coil “VC2". Therefor, register “RI” is

spplied in to the field circuit and output voltage is

decreased, As the output voltage is decreased, the movable

contact point “P2)

in to contact once again, and the alternator voltage

icreaset. Thus, the rapid vibration of the movable

contact point “P2",

registance in the altemator field cicuit maintains an

tnd primary side contact “PI” comes

x applying and removing the

alternator output voltage to constant

When the alternator speed is further increased or the

voltage stars to rise excesively the movable contact point

“P2" comes into contact with secondary side contact

point finally. Then, the Geld cuerent ie shut off and
alternator output voltage is decreased immediately. This

action causes to separate movable contact “P2” from

Tha, the rapid vibetion of the

or breaking and completing

the Feld cicoit maintains an alternator output voltage to

secondary contact “PS

‘movable contact point
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ALTERNATOR

CONTENTS

E13 Inspection of diode with tester . EE-19

EE-14 Inspection of brush EE19

DISASSEMBLY E14 Spring pressure test EE19

DIODE REMOVAL EE-16 Inspection of output EE-20

DIODE INSTALLATION EE17 ASSEMBLY = EE-20

INSPECTION AND REPAIR e617 SPECIFICATIONS AND SERVICE DATA .... EE-20

Rotor inspection EEN7 Specifications EE-20
Inspection of stator Ee18 Service data €E21
Inspection of diode EE18

DESCRIPTION
The alternator differs fom the DC generator, wherein,

the alternator turns the magnetic pole and fixes the

armature, 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

alternating current, Silicon diodes act lke a one-way valve

for electricity so that charging current passes easily but

reverse current is shut out, In this alternator, six diodes

are used (three negatives and three positives), and three

each diodes are installed in positive and negative heat

sinks. Voltage control system is basically same as that of

the D.C. system.

1 | Pulley assembly.
2 | Through bolt
3 | Front cover
4 | Front bearing
5
6

Rotor
Rear beasing
Stator
Diode set plate

| assembly
9 | Lead wire assembly}

10 | Brush assembly
11 | Rear cover

Fig, EE-29 Exploded view of alternator

E13
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REMOVAL

iS Disconnect the negative battery terminal.

2 Separate the diode end housing from the drive end
housing assembly by tapping the front bracket lightly

with a wooden mallet.

ee
oO ny

OO

OO ecm

Fig. EE-32 Drive end housing and diode end
housing separated

Secure the rotor of the drive end housing assembly in
a vise carefully so that the rotor is not damaged.

Remove the pulley mut, pulley sim, fan and the spacer.

2. Disconnect two lead wires from the generator and

connector.

3. Loosen the adjusting bolt.

4. Remove the genicrator drive belt.

3.

Fig, EE-30 External view

5. Remove the generator installation.

6. Dismount the generator from the vehicle.

DISASSEMBLY

Unscrew the through bolts.

—_ ms

Fig. BE-33 Disassembling the rotor

SE SVE...

Fig. EE-31 Removal of through bolt

E€-14

Fig. EE-34 Removal of pulley
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4. Remove the rotor from the drive end housing 6. Pull out the rear bearing from the rotor assembly

assembly by tapping the drive end housing lightly with a with a press or bearing puller.

mallet.

—EEE = ———— Fig. EE-38 Pulling out of rear bearing (1)

Pig, EE-35 Removal of rotor

5. Remove the bearing retainer by unscrewing three set

screws and remove the bearing with a press.

‘eres

Fig, EE-39 Pulling out of rear bearing (I!)

7. Disconnect the negative three diodes from three coil

lead wires and each lead wire between diodes by unsolder-

ing with a soldering iron, and separate the stator from the

diode end housing assembly.
Fig. EE-36 Removal of bearing retainer

Fig. EE-37 Pulling out of bearing Fig. EE-40 Removing stator
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8 Remove the brush cover by unscrewing each set

screw.

Unsolder and disconnect ““N” terminal lead wire. The

diode end and the stator can be separated.

°
* ‘

Pig. EE-41 Disconnecting N terminal

Note: When the internal temperature of diode rises over

150°C {300°F), the diode will lose its function.
‘Therstore, use the electric iron, 100W to 200W, for

‘approximately two seconds at the soldered

portions.

9, Remove the heat sink and the brush holder from the

rear cover by unscrewing each set screw. Be careful not to

Jose small parts such as screws, washers and bushings.

Fig. EE-42 Remvoing diode

40. Disassembling the brush holer

Unsolder lead wire F (white black), and the brush

holder wires (negative and positive) with a soldering iron.

EE-16

24D
Pig. BE-43 LT140-53

Note: There are two kinds of diode, “Positive” and

“Negative”.

‘The positive diode is marked with “red figure” on

the bottom of the diode and the nogative diode is

marked with “black figure” in the same manner as

shown in Figure EE-44,

Red or Black figures

Fig. EE-44 Diode identification

DIODE REMOVAL
To remove a diode, use a suitable tool to support the

heat sink, and remove the diode by the use of an arbor

press as shown in Figure EE-4S.

HEAT SINK ORiBEND FRAI

Press out cartully so
minot to Sarnage the
‘ounting bore ef the
Frame or the heat
sink

“SUPPORT TOOL

Fig. EE-45 Removal of the diode
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Note: Do not strike the diode, as the shock may damage

the other diodes.

DIODE INSTALLATION

Support the head sink with a suitable tool and then

press the diode into the heat sinks by using the tool (A)

which fits over the outer diode edge (A portion).

Press down the diode completely into the mounting

bore of C portion toward the lower edge of B portion of
the diode. Replaced diode should not be taken out with a

force smaller than 15 kg (33 Ib).

18 9
y

Fig. EE-46 Installation of the diode

INSPECTION AND REPAIR

Remove the alternator from the vehicle and apply the

tester between the lead wire F (black-white color) and the

lead wire E (black color). When the resistance is approxi-

mately 5 to 62, the condition is satisfactory.

Rotor inspection

1. Conduction test of field coil

Apply the (ester between the slip rings of rotor as
shown in Figure HE-SI. If there is no conduction, the

disc ection of field coil may exist. When the resistance

is approximately 4.472 at normal ambient temperature,

the condition is satisf

EEA7

Fig. EE-47 Conduction test of field coit

2. Ground test of field coil

Check the conduction between slip ring and rotor core

If the conduction exists, replace rotor assembly, because

field coil or slip ring must be grounded.

Fig. EEA8 Ground test of field coil

3. Inspection of rotor eccentricity

Check the eccentricity of rotor as shown in Figure

EE-49, with a dial gauge.

Repair or replace if the eccentricity is over 0.10 mm

(0.0039 in).

Pig. EE-49 Inspection of rotor eccentricity
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Inspection of stator

1, Conduction test

If the neutral wire of stator connected to the lead wire

N (yellow color) is conductive with each lead wire of

armature coil, the condition is satisfactory.

oe~

F (WHITE-BLACK)

N (YELLOW)

Fig. EE-52 Inspection of positive side diode

If the lamp dogs not jight when the connection is made

reversely as shown in Figure BE-53, the positive side diode

is satisfactory

Fig. EE-50 Conduction test

2, Ground test

If each lead wire of armature coil (including neutral
wire) is not conductive with stator core, the condition is

satisfactory.

Fig. EE-53 Inspection of positive side diode

2. Negative side diode

Connect the battery negative terminal with connector

N terminal (yellow color) and the battery positive

terminal with E terminal as shown in Figure EE-54. Lamp

in the circuit will light.

Fig. BE-5{ Ground test

Inspection of diode
(Using lamp and battery)

1. Positive side diode

Connect the battery negative terminal with the A

terminal and ithe battery positive terminal with connector

N tecminal (yellow color) as shown in Figure EE-52.

Lamp in the circuit will light.

EE-18

m
>

v

Fig. EE-54 Inspection of negative side diode
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IF the lamp does not light when the connection is made RED TEST SLACK TEST ]

teversely as shown in Figure EE-SS,~the negative side PROSE: PROBE,
diode is satisfactory, Ah, AA

g BLACK, C=—9 Rep Test
Pn fiat g hs Pe Pasee
a:

DIdDE |

Fig. EE-57 Diode test

Inspection of brush

Check the movement of brush and if the movement is

unsmooth, check brush holder and clean it.

If brush worn more than 7 mm (0.2755 in), replace the

brush with new one.

Fig. EE-55 Inspection of negative side diode

Inspection of diode with tester

‘There are two kinds of diodes as shown in Figure
EE-56. Each diode can be discriminated its polarity by the

color of the printed figures on each diode as shown below.

Fig. EE-58 Brush wear limit i
CURRENT FLOW CURRENT FLOW Spring pressure test

aaa 
i

Place a suitable block on a platform scale and press 4

feD i) pack down brush holder with brush and spring on the block
FIGURE FIGURE DIODE until brush sinks in the holder to | mm (0.0394 in) height

ae TERMINAL from the holder. The reading subtracted the block weight
shows the spring pressure. The spring pressure should be

0.35 kg (0.77 Ib). 1€ the pressure is less than 0.2 kg (0.44
POSITIVE DIODE NEGATIVE DIODE Ib), replace it

Fig. EE-S6 Diode

Check diode resistance, using a tester, in a current flow

direction and a reverse direction,

When one side shows Jow resistance and the other
shows high resistance, the diode is satisfactory.

If both sides are low, there will be a short circuit and if L \
both sides are high, there will be a open circuit. In both

cases, replace diode, Fig. EE-59 Spring pressure test

EE-19
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Inspection of out put terminal, If the charging current highly increases, the relay

For output inspection, remove the alternator from the isin disorder.
vehicle and coninect wiring as shown in Figure EE-60 and

drive it with motor.

Through the wiring shown in Figure EE-6O magnetic

current flows from the battery to the field coil of the
dtetnator, In this state, raise revolution of the alternator

gradually ‘up to the speed where there is no reverse flow

(approximately 2A) to the field coil and read the
revolution, Correct revolution is approximately 1,000 rpm
without loud.

Next, linwttase load resistance to the maximum so as to
reduce oad current to the minimum, and tum off the
switch. [Raise the loud current slowly to increase revolu- Fig. EE-60 Circuit for the output inspection
tion of the alternator. Make sure that output current

increase ws revohution of the alternator increases, if there
is no Jarge difference from the spevification, it is correct. Note: Use the battery charged in full up to the normal

Disregarding whether the battery is over-charged or capacity.
@ischatged, When the charging current ls small, first, check

thre alternator and the relay for the performance. Inspect

VOLTM
ET

LOA
D 

RESISTA
NCE

4s
)

©

the charging Current by inserting wn ammeter between REASSEMBLY
“A” terminal of velay and the battery. Assemble the generator in reverse sequence of dis-

Disconnect wire between the altemator “F” terminal assembly. Always make sure that the polarity of alter-

and lay “F” terminal at the relay “E” terminal and nator diode is aligned correctly. Refer to Figure BE-6O

short-circuit the removed lead wire at the relay “A” Diode.

SPECIFICATIONS AND SERVICE DATA

Specifications

(Bhgine to which applicable | L248 | 1200,
Make and Type | HITACHT LTas.35 WT ACH LT140-53 |

[ Nowiinal output | 12-45 12V-40a
Pote | Negative ground ~T Negative ground
Revolution | 10,000 to 13,500 rpm 10,000 to 13,500 rpm “|
No-load minimum revolution Less than 1,000 rpm Less than 1,000—pm |
Getpat current More than 344 “More than 30 |

(14V_ 2,500 cpm) (14V 2,500 rpm)

More than 45A More than 40A

(14V_ 5,000 rpm) (14V_ 5,000 rpm)

‘Weight SA -kg (11.216) 5.04 (11.0 Ib)

Applied regulator TLIZ-37 TLA2-37

€€-20
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Service data

LT145-35 LT140-53

Stator coil resistance per phase 0.09 A[20°C (68°F)]

T

|

=0.1.0 [20°C (68°F)

Rotor coil resistanc 410 410
ee oe —

Standard brush spring pressure 0.3 kg (0.7 Ib) 0.3 kg (0.7 Ib)

Standard brush height 14,5 mm (0.571 in) 14.5 mm (0.571 in)

—+
7 mm (0.276 in) |

ee rr

tandard front shaft size 15 mm dia. (0.591 in dia.)

Wear limit of brush | 7 mm (0.276 in)

15 mm dia. (0.591 in dia.)___* ase Tin din (0591 in ea) | HS mma (0591 in dia)
Standard rear shaft size | mm dia. (0.472 in dia.) 12 mm dia. (0.472 in dia.) |

REGULATOR

CONTENTS,

DESCRIPTION €E-21 Charge relay EE-24
MEASUREMENT OF REGULATING Precautions for adjustment E25

VOLTAGE

ADJUSTMENT

Voltage reguiator CORRECTIONS

DESCRIPTION

The regulator, consisting of a voltage regulator and

charge relay, features;

(1) Compact and tight

(2) Adjustment can be made easily because adjust screw is

used for voltage adjustment.

(3) Installation of the stationary contact is improved and

gap adjustment is thereby eased,

(4) The coil is secured on the base by means of caulking,

the yoke and armature are installed by means of

welding, and thus, the construction has been simpli-

fied.

SPECIFICATIONS AND SERVICE DATA

TROUBLE DIAGNOSES AND

EE-26

Remove the cover view
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As for the construction, the voltage regulator is very

similar to the charge relay as shown in Figure EE-62

@ ®
_ ‘

& 6

G D
—é> ~®

}

©

po

a oe
2 | Lower contact 11 | Coil
3 | Aramture 12 | 3 mm dia. (0.1181 in dia.)
4 | Core gup screw

| S| Yoke gap 13 | 4 mm dia. (0.1575 in dia.)

7 | Youe 14 | Contact se
| & | Adjusting serew | 15 | Upper contact

[Poimt an
) Cacge retay contact
| Connecting spring

Voitage megulator contact |
Lack nt
Adjust spring

Aumature Coit
| Cons ap 3.mm dia, (0.1181 in dia.)

Yoke gap screw
Yoke
Adjusting screw

4 mm dia. (0.1575
screw

(b) Construction of charge relay

Fig, EE-62 Structural view

MEASUREMENT OF REGULATING
VOLTAGE

Regulating voltage is measured with the regulator

combined with the specified generator. Theoretical meas-

urement differs from that made actually on the vehicle.

The methods are described as follows:

J. Theoretical method

Prepare a DC voltmeter, DC ammeter, techometer,

battery, and resistor (0.25 2), and form a circuit as shown

in Figure BE-63

(1) Operate the generator under the rated speed (5,000
rpm).

(2) Read the indication on the voltmeter. The pointer

indicates the regulating voltage.

(3) At the same time, make sure that the current is less

than 5 amperes.

Note: Be sure to measure regulating voltage when the

generator speed has reached the rated speed. The
rated voltage {regulating voltage) varies depending

on the ambient temperature. When measuring

voltage, measure ambient temperature and cali-

brate appropriately.

Ny (YELLOW)

F QWHITE - BLACK) Poeun WHITE)

n>

a

Fig. EE-63 Theoretical regulating voltage
measuring circuits

€6-22
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2. Measuring regulating voltage of regulator mounted
on a vehicle

(1) Use the same equipment as for the theoretical
method, and connect them as shown in Figure BE-64,
Install the regulator perpendicularly by facing the con-

nector downward in this case, also

(2) Make sure that all electrical loads (such as head

lamps, air conditioner, radio, etc.) on the vehicle have

been interrupted.

(3) Before starting the operation, be sure to short-
circuit the Jine between fuse side terminal of the resistor

for voltage measurement and (—) terminal of the amme-

ter. Pointer of the ammeter may deflect rapidly and

reversely due to discharge current flowing from the

battery resulting damaged ammeter. (See Figure EE-64.)

REGULATOR

GENERATOR

RESISTOR FOR
MEASUREMENT AMMETER

oar (oa)

=

Fig. £B-64 Regulating voltage measuring circuit with
regulator mounted on the vehicles

(4) Raise the engine speed gradually, and measure

voltage when the engine speed reaches the rated level. The

measured voltage is the regulating voltage when the

regulator is mounted on the vehicle.

Note: a. Do not race the engine when starting but

operate under idling speed.

b. Raise the engine speed gradually from idling to

the rated normal speed, and measure voltage.

E€.23

&. When two to three minutes are olapsed after

starting the regulator operation, voltage rises ap-

proximately 0.3V from the normal voitage due to
the self-heating, Thus, be sure to measure voltage

within one minute after starting the operation,

When measurement cannot be made within one

it@, cease the operation once and measure

again after cooling the regulator.

ADJUSTMENT
Voltage regulator

As the result of above measurement, when the regulat-

ing voltage is deviated from the rated value, adjust the

regulator in accordance with the following instructions.

1, 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 diameter (0.1575 in dia-

meter)] which is used to secure the contact set on the

yoke, and move the contact upward or downward

properly. (See Figure BES.)

1 | Contact set “onm dia, (0.1578 in dia) |fi 3] @.15 )
Thickness gauge | screw

4 | Crosshead screwdriver

Fig. EE-65 Adjusting core gap
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4. Adjusting point gap

Loosen the screw [3 mm diameter (0.1181 in dia-

meter)] used to secure the u_ per contact, and move the

upper contact upward or downward adequately. (See

Figure EE-66.)

7 | Trickness gauge 3 | Cross’tiead screwdriver
2 | 3 ema dia. 40.118) in 4 | Upper-contact

dis ) screw

Fig. EE-66 Adjusting point gap

5. 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-67.)

Adjusting screw ]‘Spanner

Lock nett |Cross-heaut screwétrivor auLal
Fig. EE-67 Adjusting regulating voltage

EE-24

Note: Upon completion of the regulating voltage adjust-

ment, retighten the lock nut and securely set the

adjusting screw stationarily.

Under the normal (satisfactory) condition, difference

between the lower contact operating voltage and upper

contact operating voltage rises 0 to approximately 0.5V as

shown in Figure EE-68.

Reduce the core gap'when the difference exceeds 0.5V,

and increase when the difference is less than OV.

« LOWER CONTACT ‘ox UPPER CONTACT
OPERATION OPERATION

=0t005V |

q

VOLT
AGE

SPEED |

Fig. EE-68 Jump voltage

Charge relay

The normal charge relay operating voltage is 8 to LOV
at the generator “A” terminal. However, it operates at 4

to SV because one half of the “A” terminal voltage (“‘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, an@

measuye operating voltage after dismounting the regulator.

Figure EE-69 shows the measuring circuit.

Set the variable resistor to “MAX” position, apply

current (turn on the switch), and reduce resistance

gradually. When resisrance is reduced to a certain level,

the charge lamp goes out. This level indicates the charge

relay operating voltage.

Set the variable resistor to “MAX” position, apply

current (turn on the switch), and reduce resistance

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 to 5 voits.

When deviated, readjust. The adjustment is carried out in

the same manner as the voltage regulator.
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REGULATOR

L (RED/WHITE)
\

PILOT LAMP
ay

N(YELLOW)
€ (BLACK)

VARIABLE
RESISTOR

BATTERY (0 to 150.2)
VOLTMETER (15V)

Fig. EE-69 Charge relay operating voltage
measuring circuit

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~ircuited.

SPECIFICATIONS AND SERVICE DATA

Voltage regulator

Model

Regulating voltage (with fully charged battery
and connected faced downward)

Voltage coil resistance

Rotor coil inserting resistance

Voltage coil series resistance

Smoothing resistance

Core gap

Point gap

Charge relay

Release voltage

Voltage coil resistance ....

Core gap

Point gap

« TLIZ-37

* 14.3 to 15.3 V [at 20°C (68°F)]

10.5.2 [at 20°C (68°F)]

. 102

. 250

. 402

0.6 to 1.0 mm (0.0236 to 0.0394 in)

. 0.3 to 0.4 mm (0.0118 to 0.0157 in)

. Bto 10 Vat “A” terminal

37.8 Q {at 20°C (68°F)]

. 0.8 to 1.0 mm (0.0315 to 0.0394 in)

0.4 to 0.6 mm (0.0157 to 0.0236 in)

*Standard temperature gradient: -0.015 V/°C

EE-25
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TROUBLE DIAGNOSES AND CORRECTIONS

Troubles Possible causes Corrective action

No output Sticking brushes

Dirty brushes and slip rings

Loose connections or broken leads

Open stator winding

Open rotor winding

Open diodes

Shorted rotor

Shorted stator

Grounded “BAT” terminal

Broken fan belt

Correct or replace brush and brush spring.

Clean.

Retighten or solder connection.

Replace leads if necessary.

Repair or replace the stator.

Replace the rotor.

Replace the diodes.

Replace the rotor.

Repair or replace the stator.

Replace the insulator.

Replace the belt.

Excessive output Broken neutral wire (color of wire is

white.)

Defective voltage regulator

Poor grounding of the alternator and

voltage regulator “E” terminal

Broken ground wire (color of wire is

black.)

Replace the wire.

Check the regvlator operation and repair

or replace as required.

Retighten the terminal connection.

Replace the wire.

Low output Loose or worn fan belt

Sticking brushes

Low brush spring tension

Defective voltage regulator

Dirty slip rings

Partial short, ground, or open in stator

winding

Partially shorted or grounded rotor wind-

ing

EE-26

Retighten or replace the belt.

Correct or replae brushes and spring if

necessary.

Replace the brush spring.

Check the regulator operation and repair

or replace as required.

Clean.

Replace the stator.

Replace the rotor.
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Open or defective diode Replace the diode

Noisy alternator Loose mounting Retighten the mounting bolts

Loose drive pulley Retighten the pulley correctly.

Defective ball bearing Replace the bearing.

Improperly seated brushes Seat brushes correctly.

IGNITION CIRCUIT
‘The ignition circuit includes the distributor, ignition coll, ignition switch, spark plugs, high tension

cable and the battery.

DISTRIBUTOR

CONTENTS

CONSTRUCTION AND OPERATION e627 Centrifugal advance mechanical part E31
CHECKING AND ADJUSTMENT EE-29 DISASSEMBLY AND REASSEMBLY £E-32

Cap and rotor heed +. CED Disossembly e322
Point . £29 Reassembly

Condenser : EE-30 SPECIFICATIONS AND SERVICE DATA .... £6.36
Vacuum advance mechanical part Specifications £635

and switch on-off part +. FESO Service data FE-35
Distributor model Applied engine

612-52 L24 (with Emission Control) {

606-52 124 (with Single and Twin carb.)

L20A (Premium Gas)

609-56 ss L20A (Regular Gas)

CONSTRUCTION AND
OPERATION f

Figure EE-71 shows ignition system of gasoline engine

The distributor consists of high tension voltage part,

switch off part, centrifugal advancing angle part, vacuum

advance mechanical part and driving part.

Figure EE-72 shows the construction.

Pig. BE-70 612.52

£6.27
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IGNITION SWITCH
IGNITION PLUG

ro} (ENGINE)

CONDENSER

al Le
SECON i

BREAKER4 col | |
BATTERY ga a i :

o q BJ
°

~] PRIMARY DISTRIBUTOR
{OO!" isnition com

Fig. EE-71 Ignition system circuit diagram

j

D @ ® @® (Grease 8
Grease Grease

1 ] Center carbon
2 | Cap
3. | Rotor head

4 | Breaker point
5
6
7
8

Governor weight
Fixing plate

sr 7 Coupling
CUE Side plug
‘iia 9 | Cam

te 10 | Condenser
8 Grease @ 11 | Shatt

12. | Housing

Fig, EE-72 Structure

EE-28
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1 | Assembly clamp cap

2 | Assembly clamp cap
3 | Assembly shaft
4 | Assembly pinion set
5 | Assembly cam
6 | Assembly weight governor
7 | Spring governor
8 | Screw
9 | Assembly rotor head

10 | Washer thrust
Assembly breaker

12 | Set contact
13 | Assembly terminal
14 | Assembly control vacuum
15 | Screw
16 | Assembly condenser
17 | Serew

18 | Assembly cap distributor
19 | Assembly point carbon
20 | Plate fixing
21 | Bolt

Fig. EE-73 Components of distributor

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. Cleaning with gasoline is

required once a month. Whenever crack or trace of

leakage is found on the cap, replace with a new one.

Point

Standard point gap is 0.45 to 0.55 mun (0.0177 to

EE-29

0.0217 in). When the gap is off the standard, adjust by

loosening point screws. Gap gauge is required for adjust-

ment. However, without gap gauge, it may be adjusted by

holding down the contact arm the stopper of which is 0.5

mim (0.0197 in) thick.

As for those with tungsten point, point gap must be

checked at every 4,000 km (2,500 miles) run.

When surface of the point is not smooth, polish with

fine emery paper (No. $00 or 600) or oil stone.

At this time, grease both arm pivot receiver and surface

of cam. When point is worn remarkably, replace with a

new one. At the same time, replace the contact arm and

contact point, also, Detaits for replacement are described

in the forthcoming sub section.
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SET SCREW

PRIMARY LEAD
TERMINAL

Fig. EE-74 Breaker

First unscrew 1 to 1.5 turns at contact arm and

primary lead wire connection part to pull out primary

lead terminal. It should be noted, however, that the screw

should not be unscrewed excessively. Refer to Figure

EE-75.

As shown in the Figure EE-75, take off the stopper

from stem bar, hold the contact point by fingers and pull

it out toward you by raising it slightly. Both contact point

and contact arm can be removed together.

Set new contact set in reverse sequence of removal.

Slightly grease both arm pivot receiver and cam surface.

Fig. EE-75 Disassembling the contact arm and

contact point

Condenser

Performance of condenser depends on the setting and

insulating condition. Thus, periodical checking is required
to maintain the outlet of Jead wire clean and to prevent

EE-30

set screw from loosening. Checking the condenser is

checked by the use of a capacity meter. It may be also

checked by the use of a tester by adjusting its range to

measure large resistance value. When the condenser is

normal, the tester pointer swings largely and rapidly, and

moves gradually back to the infinite side. When the

pointer does not stay still or it points Zero in resistance,

the transformer is out of order, and replacement is

necessary.

Vacuum advance mechanical part and
switch on-off part

€ Vacuum advance characteristic >
Advanc

ing 
ang

le 
{)

bd 780 300. 360 400 480 500
Vacuum (- mm Hg) ——

Fig. EE-76 D612-52

2% —7

a | oe fat

2.0 > ++}

8 | 260%051 4
a je} 200% —

lee t T
wc

0 “te _ 160 30595 30588
‘Vacuum {—mm Hg} —~

Fig. EE-77 D606-52
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its characteristics.

ang aaa When nothing is wrong with its characteristics, con-
| | ceivable causes are defectiveness or abnormal wearing-out

| of driving part or others.
Do not disassemble it, When characteristics are im-

Proper, remove the switch on-off part and check cam
| assembly, governor weight, shaft and governor spring, and

‘Boores other relative parts carefully.
‘When reassembling the centrifugal advance mechanical

| part, be sure to check advance characteristics by the use
110 tee 38 3809 80 of a distributor tester.

Fig. EE-78 609.56

‘Make sure that the vacuum advance mechanism oper- “< Centrifugal advance characteristics >>
ates correctly with the operation indicator attached to the
vacuum advance mechanism.

The following causes are considered for improper a ——————

operation. | |
1. Leakage of air due to incomplete fastening of

vacuum inlet

2. Leakage due to defective diaphragm

3. Stationary side and moving side of the breaker plate 8 |
re sticked, B00 1000 ‘1800 "3600 “FRO 00

Solution for 1. is to make complete fastening and 2. is Diswibutor operating speed RPM) —
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, Fig. EE-79 D612-52

‘Make sure that these balls work smoothly.

(2) The moving side of the breaker plate is rotated with

the stationary side pivot receiver. T

Make sure that this pivot receiver operates correctly

When assemblin, be sure to apply three steel balls to q
the upper and lower sides and to grease them. c

5 11.000 ..7-

3
5 \ fe a sn }

Centrifugal advance mechanical Distributor operating speed (RPM) —~
part

When cause of engine trouble is traced to centrifugal

advance mechanical part, use distributor tester to check Fig, BE-80 0606-52

£€31
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20 Governor advancing angle standard
' '

115) oo ft |

210) (1200 x 10")

§ (1200 x8") |
Ps
z

3 5 - oo
2

§ |
z |

(475) 1625)
500 1000 1500 2000 2500 3000

Distributor operaung speed (RPM) —=

Fig, EE-81 D609-56

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.

1, Remove cap and disconnect rotor head.

2. Remove vacuum controller.

Qo
~

So
w

Fig. EE-82 Disassembly of vacuum controller

3. Remove contact breaker.

Refer to page EE-34 when disconnecting the contact

set.

EE-32

Fig. EE-84 Removal of contact breaker

4. When contact breaker is disassembled, remove the

clip to disconnect breaker plate (fixed) by depressing the

moving breaker plate downward.

Be careful not to lose steel balls applied between

breaker spring and breaker plate as well as those between

breaker plates.

5. Pull the knock pin and disconnect the gear to remove

the whole rotary unit. However, before removing, put

counter marks on the gear and shaft or remember the

relationship between the coupling and setting groove of

the cam rotor head.



ENGINE ELECTRICAL SYSTEM

Fig. EE-85 Removal of knock pin

Fig. EE-86 Removal of rotation part

6. When the cam is disconnected, remove the set screw

first, since the shaft head is fastened by the screw to hold

the cam down. Be sure to put counter marks on the cam

and shaft or remember the relationship with ignition

timing.

Fig. EE-87 Removal of cam

7. When disconnecting the governor spring from the

governor weight, be careful not to stretch or deform the

governor spring. When disassembly is completed, apply

grease to the weight pivot.

8. Figure EE-90 shows the exploded view.

Fig. EE-88 Exploded view (D410-58, D409-54)
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Reassembly

The distributor is reassembled in reverse sequence of
disassembly

Refer to Figure EE-91 at the time of replacement and

reassembly of the governor spring and cam.

1 | Governor weight
2 | Clearance for start and

fend of advancing angle
Rectangular hook
Governor spring (B)
Cam plate

6 | Weight pin
7. | Circular hook
8 | Governor spring (A)
9 | Rotor positioning tip

3
4

5

Fig. EE-89 Setting of governor spring and cam

At the time of assembly, rotor head positioning tip at

cam is to be set to governor spring circular hook side.
Then weight pin for governor spring (A) with circular

hook comes in Jong rectangular hole. It leaves clearance at

the start and end of advancing. Meanwhile, weight pin on
opposite side comes in short rectangular hole. It does not

jer at the start and end of advancing.eave clearance

When assembly is completed, set it to engine after

checking advance characteristic and confirming perfor-
mance. Be sure to make adjustment of ignition timing

after this.

Adjustment must be made to let off the distributor
point at degree position of upper dead point of frst

cylinder compression of engine.

Fig, EE-90 Point pressure test

c€.34

Fig. EE-91 Point gap measure
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SPECIFICATIONS AND SERVICE DATA

Specifications

7
a 124 (with Single and Twin

2Engine 10 which applicable | 124 (vith ec carb.) L20A (Regular Gas)
120A (Premium Gas)

Make and type HITACHI D612-52 HITACHI D606-52 HITACHI 609-56

Firing order Counterclockwise Counterclockwise Counterclockwise
=“ |; ‘ ie ] 124 Single

°, win | L20A °,Ignition | Manual T/M_—_|5°/750 rpm 17° 1680 epm| See apm | 10°7580 #9

timing [> = 4

TDC, n(TOC) fanmees bi 17°/700 rpm| 17°650 rpm | 10°/650 rpm

Dwell angle 35° to 41° 35° to 41° 35° to 41°

Centre Start [500 rpm 450 rpm 550 rpm

fugal a en “Ve 271 2Aan Maximum | 129/1,415 rpm 6°/1,000 tpm 9°/1,200 rpm

charac- =tevintics acoum|St__[?52smme (64 infe) | 100mg (3.94 nf) | 100 mm 2.94 infie
acum |

| [Maxim 9° /450 mm/Llg (17.7 in/Hg)| 5.5°/245 mm/Hg (9.6 in/Hg)]7.5°/330 mm/Hg (13.0 in/Hg)
| bel

Weight 1.0 kg (2.2 1b) 1.0 kg (2.210) 1.0 kg (2.216)

Service data

All distributors

| Point gap .......« . Ao oe — 0.45 10 0.55 mm (0.0177 to 0.0217 in)
Point pressure .. 0.50 to 0,65 kg (1.1 to 1.4 Ib)| Condenser capacity 020 100.241 F

| Condenser isolate resistance SMa

Cap isolate resistance . 50M 2

| Rotor head isotate resistance sOMoO

. 12mm (0.472 in)

0.010 9.9004
mm (0.4902 dogg i")

“0018 mm (0.4902 19.0007 in)

Cap carbon point

ter (low 2Shaft diameter (lower part) _...... “ 12.45 0.020

Housing inner diameter .......ccsssssseseesseessccsessennnrseessessnners 12.45,

EE-35
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Clearance between shaft and housing .. 0.010 to 0.038 mm (0.0004 to 0.0015 in)

Amendment limit of clearance . 0.08 mm (0.0031 in)

0.005 0.0002 ,aoe O21? ats in)
19.0008 in)

Shaft diameter (upper part)

Cam inner diameter 8 20015 2 am (0.3150
Clearance between shaft and cam 0.005 to 0.029 mm (0.0002 to 0.0011 in)

0.010 9.0004
5 po2g TMTM 0.1969 D oo10

5 Bors0.018 Fm (0.1969 12-0007“0007 0007 .in)

in)Weight pivot diameter

Weight hole diameter

Clearance between pivot and hole - 0.01 to 0.046 mm (0.0004 to 0.0018 in)

DESCRIPTION

IGNITION COIL

CONTENTS

DESCRIPTION .......... been encenceenes EE-36 SPECIFICATION occ ccc eee eee rene

The ignition coil is a pitch type coil. The coil is

equipped with resistor for improved spark performance at

when switch is in the “start” position.

Fig. EE-92 HPS-13E

EE-36

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

by-passed during cranking, thereby connecting the igni-

tion coil directly to battery. This provides ful] battery

voltage available 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
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1 | Primary terminal
2 | Cap 7 | Insulator |

| 3 | Secondary terminal 8| Case

PRIMA
RY 

CURR
ENT 

(A
)

os!
= 

SPAR
K 

GA
P 

(mm
)

12

10}

4

12V at 80°C (175°F 60 minutes

2b

a a
0 1,000 2,000 3,000

DISTRIBUTOR ROTATION (rpm)

Fig. EE-93 Construction Fig. EE-94 C6R-200, HPS-13E characteristic curve

SPECIFICATION

Make and Type HITACHI C6R-200 HANSHIN HPS-13E

Primary voltage Rv Rv

Spark gap more than 7 mm (0.2756 in) | more than 7 mm (0.2756 in)

Primary resistance at 1St170 1510170
20°C (68°F)

Secondary resistance at 9510 11.6KO 9.510 116KO
20°C (68°F)

Resistor 160 16a

Ee37
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SPARK PLUGS

CONTENTS

PERIODICAL SERVICES EE-38 SPECIFICATION AND.
INSPECTION rr : FE.38 SERVICE DATA EE:.40
CLEANING AND REGAP €€.40 TROUBLE DIAGNOSES AND

PERIODICAL SERVICES
Plugs should be removed for cleaning, inspection and

regapping periodically (actual time depending on oper

ating conditions)

INSPECTION

Spark plug life is affected to a large extent by

operating conditions and plug life varies consequently. In

order to secure peak performance, spark plugs should be

checked, cleaned and regapped every 12 months or

20,000 km (12,000 miles)

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 fuel consumption, power loss, loss

of speed, hard starting and general poor engine perfor-

mance.

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, yellow or blistered oxide depo:

sits, on the plugs. The black deposits arc usually the result

of slow-speed driving and short runs where sufficient

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

consequence of the use of leaded fuel, usually cesult in

spark plug failure under severe operating conditions. The
oxides have no adverse effect on plug operation as long as

€E-38

CORRECTIONS E40

they remain in a powdery state. But, under high speed or

hard pull, the powder 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 threads 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 cesult from a poor fitting
wrench of 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 regapping a spark plug, to avoid lower

insulator breakage, always make the gap adjustment by

bending the ground side electrode. Spark plugs with

broken insulators should always be replaced
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Fig. EE-95 Normal Fig. EE-98 Overheating (11)

Fig. EE-99 Overheating (III)

Fig. EE-97 Overheating (1) Pig. EE-100 Life
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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 feeler gauge to adjust

the spark plug gaps.

Note: Before adjusting gap, file center electrode falt. In

adjusting spark plug gap, never bend center elect-

rode which extends through porcelain center,

Always make adjustments by bending ground side

electrode.

Fig. EE-101 Measuring spark plug gap

TROUBLE DIAGNOSES AND
CORRECTIONS

1. The engine does not start

If there is no trouble in the fuel system, the ignition

system should be checked. This can be easily done by

SPECIFICATION AND
SERVICE DATA

Make | NGK

Item Model BP.6E
| _ Applied engine 124, L20A

Size (screw diameter x 14 x 19 mm
reach) (0.55 x 0.75 in)

0.81009 mmPlug gi“8 Bap (0.031 t0 0.035 in)
Torque 1.5 to 2.0 kgm

(11.0 to 15.0 fib)

1 | Ring 4 | insulator
2| Cemter electrode | $ | Insulator
3 | Terminat not _6 | Ground electrode

Fig. EE-102 Cross seetion of spark plug

detaching the high tension cord from spark plugs, stort the
engine by the starting motor and observe the condition of

the sparks that occur between the high tension cord and

cylinder block. After checking this, use the proper

countermeasures.

Spark gap Trouble location Causes Corrective action

No sparks at all Distributor Defective insulation of condenser Replace.
Breakage of lead-wire on low tension side | Repair.

Defective insulation of capand rotor head | Replace

Point does not open or close. Repair.

Ignition coil Wire breakage or short circuit of coil Replace with new one.
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igh esion code | Wire coming off Ropar

Defective inslstion Replace

110 2 m(0.0394:t0 | Ditsbuoe Point gp too wide onc.

(00787 in oe keglar ee. cea
Excentety ura pint Replace

| tayer shonin Replace with god ove

Less than 6 mm ‘Spark plugs: | ‘Blectrode gap too wide. Correct or replace,
orem) ‘Excessively accumulated carbon ‘Clean or replace.

Broken insulator neck Replace.

xpi of ple Replace

2. The engine rotates but does not run smoothly
‘There are may causes for this trouble, andit is difficult the ignition system only, pay special attention to the

{fo point out the right cause. However, when considering, folowing points.

Troubles Trouble location Causes Comective action
Engine mines Distributor Dicty point Correct.

Improper point gap correct.

Leak of electricity of cop and rotor | Clean or replace

head

Defective ination of condenser Replace.

| Defective insulation of lead wite of com: | Correct

Defective arm (it the shaft

Defective arm spring Corrector replace.

Neacbreakage of lead wire Correct

Worn or shaky breaker plate Correct.

Worn oF taky distributor haf Comrect.

Ignition cit Layer short-circuit or use of inferior | Replace with good one.
quality _

High tension code | Deterioration of iowwlation and leak of | Replace

electricy

ce
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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,

ing very often. 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.

Bogine does not Distributor Improper or retarded timing Adjust.

Pree anced power Defective function of governor Correct
Dirty point Correct.

Point gap too narrow |, Correct

| Spark plugs Diny Clean.

SERVICE JOURNAL OR BULLETIN REFERENCE

DATE
JOURNAL or

BULLETIN No.
PAGE No. SUBJECT

EE-42
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MODEL.
L20A, L24 SERIES

ENGINE

INISSAN)
=

NISSAN MOTOR CO,, LTD.
TOKYO, JAPAN

SECTION SE

SERVICE EQUIPMENT

L20A, 124 ENGINE SPECIAL
SERVICE TOOL
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L20A, L24 ENGINE SPECIAL SERVICE TOOL

S10 Special service tool set number STO91 10000

Tool number 3 | apptiea | SM: reference
(Bormer tool number) Figure Description Be are page

Tool name mm (inch) Sky (See Fig. No.)

805010000 Rotary type stand for
(8737180000) efficient, safe disassembly

or reassembly of the engine. al Fig. EM-11
| |

Engine standnine stan Use the engine stand with
| the attachment
(ST05340000) as a set.

|

$T05340000 |
| Attachment for setting the Ls

Engine attachment engine on the engine Don | Fig Mar
stand

$716540000
($T44820000)

ar

2 For removing the crank L24
Crank pulley puller | pulley with damper 120 Fig. EM-17

1
Ge |

$T10120000
(ST49010000)

L234
Cylinder head bolt | For removing and installing} © |L20A | Fig. EM-19

wrench 7, the cylinder head bolts. Li6 Fig. EM-82
Li3(0

ay

SE-1
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Tool wumber FEY ieg [SM: eference
(Former tool number) Figure Description & Pr i page

‘Tool name mm (inch) Sey) TOO! | (See Fig, No.)

$ir17420000
(ST49350000) an

23y L246
P | Por supporting the'timing | © | 120AChain stopper l chain | te Fig. EM-18.

113

sir19320000
(ST49080000) 126) ¢a7)

{e}
Oi Miter wrench For removing the oil Au

filter

|

‘sP16510000
(ST4463D000)

‘L24
Crankshaft main For removing the rear © /raoa .

Fig. EM-23
bearing cap puller main bearing cap L16

13

Pain

$733020000 8) “AOKB 19 454. ](s44840000) 100 ors)
%

Piston pin For removing and installing L20

press stand the piston pin (L20A) 20a | Fig: EM-27

1 van |8713030000 \ ao Oy Bodie
(sT4484p000) | nu

Il gs |

Piston pin For removing and installing © |L24
press stand the piston pin (L24) ns Fig, EM-27

j

SE-2
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Tool number Applied | SM: reference
(Former tool number) Figure Description eel page

Tool name mm (inch) (See Fig. No)
$T12070000

(ST4745A000)

i For removing and installing Fig. EM-30Valve lifter set deve spies all Fe M69

$T11030000
(St4480000)

| 124

. 120A
Valve guide reamer For replacing and correct- -
kit REAMER ing the valve guide ed Fig. EM-40

Li3
pair

St1 1650000
($T49410000)

L24
For correcting the valve L20A

Valve seat cutter pay as i Fig. EM-4}

113

$T15310000 |
(ST49370000)

L24
Crankshaft oil seal For installing the crank- 120A
rift shaft rear oil seal Lio

L13
|

£M03470000
(60410000)

Piston ring For installing the piston Au Fig, EM-79
compressor

SE3
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Tool number a3 Applied SM. reference!
(Former tool aumber) Description 38 tea ‘i page

Tool name mum (inch) Sis ©" | (Gee Fig. No.)

EG1670000
(ST20850000)

L24
Flow meter For balancing SU twin LI6 Fig. EF-40

carburetor U20 Fig, £C-29
R

*$T19810000

(STECP20000)
124\ For removing and install- L16 Fig. EC-10

Hexagon wrench ing the rotor ring assembly U20 7:
R

*ST 19820000

(STECP2000))

For supporting the roto: L24Support for disas- eee of nenile bes L16 ;
sembling rotor ring ring an case of needle Dear- u20 Fig. EC-11

ing removal and installation, R

*$T 19830000

(STECP20002)

124
Attachment for .

pushing out bomen the needle ue Fig. EC-11
needle bearing R

*ST 19840000

(STECP20003)

L124
Attachment for For installing the needle L16 Page EC-11
Pressing . bearing U20 8
needle bearing R

SE-4
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T “eh rTool number | FE | otieg | SM: reference
(Former tool number) Figure Description be PP e page

Tool name _ mm (inch) S55 | 7°" | Gee Fig. No.)

*$T19850000

(STECP20004)
. L24Bridge for pulling Use as a bridge for remov- Lié

out relief valve ing the relief valve by the u20 Fig. EC-13

puller
R

]

|

*ST 19860000 |

(STECP20005) | |

< ItsFor assembling the | {L16 Pagef |

Dummy shaft vanes |u20 EC-10
R

— = —_|-

$T19870000

(STECP20006)

L274 |
. For checking the air pump L16 Page

Air pump test | performance 20 EC-16
gauge adaptor | R

* ; Emission control maintenance special tool

SERVICE JOURNAL OR BULLETIN REFERENCE
,

JOURNAL or |
DATE | BULLETIN No. | PAGE No. SUBJECT
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SERVICE JOURNAL OR BULLETIN REFERENCE

JOURNAL or
BULLETIN No, | PAGE No. SUBJECT
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