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FOREWORD

e e —_——'—'—-\

This service manual has been prepared for the purpose of assisting service personnel of
authorized NISSAN/DATSUN dealers in providing effective service and maintenance of the
1973 DATSUN 1500,

Since proper maintenance and service are absolutely essential in satisfying the owners of
Datsun, this manual should be carefully studied and kept in a handy place for ready
reference,

This manual includes procedures for maintenance adjustments, minor service operations,
removal and installation, and for disassembly and assembly of components.

The Quick Reference Index on the first page enable the reader to quickly locate the
desired section. At the beginning of each individual section is a table of contents which

gives the page number on which each major subject begins. A index is placed at the
beginning of each major subject within the section.

Special Tools required for servicing are presented in the “"SE" section.

All information, illustrations and specifications contained in this manual are based on
the latest product information available at the time of publication approval.

Rights for alteration of specifications and methods at any time are reserved.

NISSAN MOTOR CO., LTD.
TOKYO, JAPAN

i€ 1972 NISSAN MOTOR CO., LTD. Printed in Japan
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GENERAL INFORMATION

MODEL VARIATION

e
e

Transmission

Differential carrier

Model Engine Transmission
control Model Gear ratio
KPLaIOUAWT ANTIB 3.900
Hardtop R s = ) ke
KPLa1OUWT FaWea3 - Floor 3.700
PL6IOUAWT | |
_ 3NTIB ,l - R160 3.900
Sedan PL610UA [18 | Column
PL610UWT FRWTE -l s 3700
LR S WPLE!]UUE'-'JTT 1 R
Station BT INTIB
WPLE10OUA Column HI&5 3.2KD
Wigon ARSEA AL i y=rad
WPLe10UWT FaWT3 Floar
The meaning of prefix and suffix
KoPoL o el W Wik T
| i | !
i 1 \— r——T : Floor shift vehicle
| L—H t Column shift vehicle
| A Automatic transmission
{ —{]: Manual transmission L guifix
W . Reclining, separate seat
—— ] :  Bench seat
oy ————————L610U ! Destined for U.S.A. and Canada |
— P . Equipped with L18 engine
----- K : Hardtop t Prefix
W . Station Wagon

Note:

L] means no indication.

Sedan

Gl-2




GENERAL INFORMATION
IDENTIFICATION NUMBERS

The wnit and car numbers are F-EI.I' "iEriﬂl numhﬂ]‘

_k-..' i

stamped and registered at the tactory.

The engine and wvehicle identifica-
tion numbers are wsed on legal docu-
ments, These numbers are used for
lactory communication such as Tech-

The car serial number is stamped on
the left side of the cowl top and
broken down as shown in the follow-
ing tigure. (Fig. GI-2)

nical Report, Warranty Claim, Service The car number consists of the
Journal and other ntormation.

vehicle model and the seral number.
(PLALO - xxxxxx)

Car identification
plate

The cur demtification plate is lo-
cated at the center of the cowl top.
The plate contains the vehicle type,
enging capacity, max, horse-power,
whicelbase and engine and cor seral
nimbers.

S
f&:ﬁﬁbﬁ’bd {7 |
“‘ 1-—.- = Tl 1:: v!:‘{l]!‘f

LU EEsssarra
[0 HE a8 el RN H -
=il § &1 |

Fig. GI-3 Engine serial number
location

SPFO2G

5 Fig. 1-2 Car serial num ber location

Y e |
AT N iCE—

E Engine serial number

s X The engine serial number is stamp-

S - e R ed on the right-hand side of the

i VTR 5P025 cvlinder block. The number is broken

Fig. GI-1 Car identification plate down as shown in the following figure.
lacal ion (Fig. G1-3)

Caution labels

Many labels are stuck on the vehicle as shown in the following table.

Label name Location Sample
Car identilication plate Center of cowl top See Figure GI-1.
Identification number Left, upper side of instrument pangl
plate

olpPLelO- 0co040 | O

| - BT dal ™

Gl-3



GENERAL INFORMATION

Label name

Location

Sample

Color code number
label

Right, upper side of radiator core support

Color code number label

Radiator core support

(' V)
PAINT COLOR NUMBER

COLOR NO.

PAINT AMINO ALKYD ENAMEL
|"‘-L

2

G1096

Tire inflation pressure
label

§EdlIN TRIRT B2 PLE:
VHRIE Ry ee | TS0 | e

RECOMMENDED COLD TIRE INFLATION PRESSURE
¥ IR WM Coal | FA0 I PR REBELY wOkD (GO0
1 ro s s

2 wsumire e A50™ owen | 1w Trnee o300 Lonuk
Wi AT | FRONT | REAR | FRONT | REAR

B.A5-12

e | 28 psi| 32 Fsi| 24 751 28 rs
e | 28 psi| 32 psu| 28 rsi| 32 65

1655013 | 28 psi| 28 psi | 28 psi| 28 ru

igins s 150 F
TIRE 3I7E 4m-:..=ll5u LR

GQsa

= R L e = -

Coolitg systern caution
label

Upper side of radiator support panel

MISEARM MOTOR COMPANY'S MEW COOLAMNT
ANTIFREEZE IS INSTALLED IN THIE CAH,
NISSAMN LOMG LIFE COOLANT (ETHYLEME
GLYCOL BASE! is the new cambinstion summar
coclant winter antifreess. Freeze protection —315F
|- 35YCH Cooling system should be drained every 24
maonths: o 40 000km (24 D00miles) under mormal
conditions, and refilled with MISSAN LOMNG LIFE
CODLAMT ar aquivalens.

WM NISSAN MOTOR CO., LTD.

5085

M.V.SS. certificate label

G110

Lock pillar

T ‘--' ;Hm_h
Sedan & Station wagon -

Hardtop

L et

5 MANUFACTUREDEY () )
NISSAN MOTOR €O., LTD.

iTe
THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR VEHICLE
SAFETY STANDARCS N EFFECT ONTHE
DATE OF MANURICTURE SHOWN ABCVE

GuWhR LBS
GEAWR FR LAS.
RR LBS.
PL &I0-
xf-] PASSENGER CAR O y

GOz

Gl-4



GENERAL INFORMATION

Label nume Location Sample

IR Y o -

Exhaust emission label Right side of rear windshield glass
(California only)

! YEHICLE EXHAUST EMISSION
Eagine ! Model 12, 108.0 C.01.0O
HC OO MO
1475 Calidornia Etlndlr-d:l:g,m mij ﬁ ET] ﬁ
This Model (Eme mid'3 B 07 1.7
Jndicated values dre Lhe highest! smimsions
af the approvel prototypes. rather than sctual
#mERich values ol this vehichs,

HBE  NSSAN MOTOR CO. LTD.

—— - ey S,

Emission control system | Left of cowl top pane]
label ¢ VEHICLE EMISSION CONTROL INFCAMATION

T'P-lli.- VEHICLE CONFORWSE TO U B EN BONUENTAL PRITECTION
AGEMNGY  ANI CRALIFORMIA  AEGULATICNS APPLICARE TO (873

1 Sl

- EMOIHE - : FAMLY  MELIN G LIS 1080 CLD
P EeEUET ERHESHON CONTROL TYPE En
- EMIHE TURE R SRECIFICATHIRE AMND ADUSTEENT .

[LIGHTE &MD ACCOESOMEES OFF)

'E'm IDLE SPEED: - B0OR P M IN NEUTRAL
I TIE TIMIMNGE e oo ...ﬁ"l]' BG
e — +IDLE MIXTURE SETTiMG- - CO 1.8 %

[ 5 F TTEr T SR

INERTIA WEIGHT (Fom cwisyow TESTS 2750 LBS
S
Glli4
Inertia labl.;,i i “ Left, upperside of IE;&-iﬂl;l..';;TE
g " THE INERTIA WHEEL WEIGHT

FOR EMISSION TEST ON THIS VEHICLE

| E"M”EZBOOH:JE.

' | 1973 YEAR MODEL
ENGINE FAMILY: NISSAN-4 LI18

[MISSAM| MISSAMN MOTOR CO.LTD.
18

-

S

Gl-5



GENERAL INFORMATION

APPROXIMATE REFILL CAPACITY

U.S. measure Imper. measure Liter

Fuel tank

Sedan 14 35 gal 12 % gal 55

Station Wagon I3 % gal 11 4 gal 52
Engine cooling system o | % gal | 3 gal 6.3
Engine crankcase *2 44 qt 3% at 4.3
Manual transmission 44 pt Il p 2.0
Automatic transmission  *3 5h gt 4 4 gt 3.8
Differential carrier

Sedan 1 3% pt 1 % pt 0.8

Station Wagon 2 % pt | 2% pt F:
Steering gear box | 5 pt W opt 0.27

*1 Include ¥ U.S. qt (3% Imper. gt, 0.5 liter) for heater.
*2 [Include ¥ U.S. qt (14 Imper. gt, 0.5 liter) for oil filter.
*3 Include 4 % U.S. qt (3 % Imper. gt, 4.0 liters) for torque converter.

FINAL, TRANSMISSION AND SPEEDOMETER

USAGE CHART

Sedan Station Wagon
M/T AT M/T AT
Type F4Wea3 INT1B FaWa3 INTIB
. 4 Floor Floor
Shift lever position Floar e Floor A
I'st 3382  2.458 3.382 2.458
T]'ﬂﬂﬁl'l‘lis-ﬁiﬂl'l. |. 2nd "E.ﬂl_? . [.453- ot 2[.]13- -1 455 ’
Gea[ ratio Jrd 1-3]2 ].U[H:i ) 11312 lJ:IUU'
4ih 1.000 AT 1.000 i
? Rev. 3.365 2.182 3,365 Ry
Bl kit i Ty!::e R160 Hlﬁ:ﬂ HIigs le.’}S_. .
Gear ratio 3.700 3.900) J.BE9 3.5889
Speedometer gear ratio 17/5 20/6 17f5 :'.U.fﬁ L

M/T: Manual Transmission
A/T: Automatic Transmission

Gl6



GENERAL INFORMATION

RECOMMENDED LUBRICANTS

RECOMMENDED SAE VISCOSITY NUMBER

Engine Oil
Multi-viscosily
IF
4 EW-30 i
| 10W-30, 10W-a0 .j
L}
..... B
| 20V -40 i
it 3
Single viscosity
R
|  zow-20
(3 Y |
R AR
—30 20 =100 0020 0 a0 a0t NG
1 i i 1 . | i ] | A YL T el 1
| 2 4 14 A LA EB g 104 O
1 Temperature Range Anticipated
L] ——r ——

LUBRICANT SPECIFICATIONS

{For U.§ A. and Canada) from June 1, 1972.

Item

Specifications

Gasaline engine oil

SAE Classification

Remarks

Furthermore refer to
SAL recommended viscosity

; =2 RSN

SD or Sk
Transmission
e and APT GL4
= sicering
=
Differential APT G1.-5

.

Automatic T/M Muid

Type DEXRON

Multipurpnse arease

WE.GT 2

Lithium soap hase

Antitreeze

Brake and clutch tluid

DOT 3

Permanent anti-freeze

(Ethylene glycol hase)

Gl-f



GENERAL INFORMATION

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

The cooling system has been filled
at factory with the Long Life Coolant
(LLC.) and water for all season
protection.

This coolant  provides [reczing
protection to —157C (=3"F) in a 30%
Life Coolant ratio and also
protects the engine against corrosion.
If outside temperature falls down to

Long

35YC (- 31YF), fill a 50/50 mixture
of the Long Life Coolant and water.
The Long Life Coolant is an ethylene
glycol base product confaining any
glycerine, ethyl or methyl alcohol. The
Long Life Coolant must not be mixed
with any other product scale nor
sediment accurmulated in water jacket

radiation efficiency. When the coolant
i5 changed, the system should be
thoroughly flushed out by opening the
two drain plugs, one at the bottom of
the radiator and the other at the left
gide of the eylinder block until clean
water comes out. Always use clean,
soft water in the radiator for filling the

or radiator adversely affects heat

radiator.

10 (14)

~20 (-4)
-30 (-22)
-40 (-40)

~50 (-58) l |

Boiling point
Percent concentration 0.9 kg/em? cooling |Freeze protection
Sea level :
system pressure
: 106°C By o B B i
o 2470 (255 - L
305 (221°F) 1247C (2567F) 15°C (57 F)
r 109°C e S e
0% {EEB“F]I 127°C (2617 F) Ja C (—31°F)
.;L—_ {aF}
0 (32)

i
i
|
|

50
EGOO1

Fig. GI-9 Protection concenlration

G188



GENERAL INFORMATION

PANTOGRAPH JACK

Apply the pantograph jack fur-
nished with the vehicle to the position
indicated below in a safe manner,

Notes:

a. Never get under the vehicle while it
is supported only by the jack.
Always use safety stands to support
trame when you have to get under
the vehicle.

b. Block the wheels diagonally by
wheel chocks.

WHOSE

Fig. GI-5 Wheel chocks and jack
(Sedan)

Fig. GI-6 Jock (Station Wagon)

JACK UP

YWHOa7Y

Fig. Gl-7 Lowering spare tire
(Station Wagon)

GARAGE JACK

MNote: When carrying out operations
with the garage jack, be sure to
support the car with safety stands.

FRONT SIDE

1. When jacking up the front of the
vehicle, place the chocks behind the
rear wheels to hold them.

2. Apply the garage jack under the
front suspension member. Be sure not
to lift up the engine oil pan located
just behind the suspension member.

3. Jack up the wvehicle gently just
high enough to place the safety stands
under both the side members. Place
the stands at the position indicated in
Figure GI-8

4. Release the jack slowly.

Fig. GI-8 Front jack up point

Gl-9

Fig. GI-8 Front supportable poinis

REAR SIDE

1. When jacking up the rear of the
vehicle, place the chocks at the front
side of the front wheels to hold them.
2. Apply the garage jack under the
differential carrier (all models), the
suspension arm (A) (Sedan) or suspen-
sion member (B) (Sedan).
3. Jack up the vehicle gently just
high enough to place the safety stands
under the rear suspension member or
body (Sedan), or under the rear axle
case (Station Wagon).

Place the stands at the positions
indicated below.
4. Release the jack slowly.

Glor

Fig. ¢GI-11 Rear supportable points
(Sedan)



GENERAL INFORMATION

GloTa

Fig GI-12 Rear supportable point
iStation Wagon)

TOWING

Manual transmission
model

When the car is towed forward,
connect the rope securely to the hook
attached on the right side tension rod
bracket. Do not tow the hook at-
tached on the left side tension rod
bracket. This bracket on the left is
installed for the tie-down use only.

To tow another car, connect a rope
to the rear bumper stay by using a
wakte to the humper edge. (Sedan)

In case of the Station Wagon, the
rope should be connecled (o the rear
leaf spring shackle.

A towing rope should not be con-
nected to any other positions than
those described above.

Note: Do not attempt to apply load
to a rope suddenly to prevent
damage.

Fig. GI-13 Towing | front)

Fig. GI-15 Towing (rear, Station
Wagon)

Automatic
transmission model

The car may be towed safely on its
rear wheels on the ground with the
select lever in N (Neutral) position
of at speeds of less than 30 km/h (18.7
MPH) . the propeller shaft
must be disconnected or the car must
be towed on its front wheels on the
ground  under the following condi-
tions:

1. Tow speed of more than 30 km/h
{18.7 MPH).

2. Car must be towed for a long
distance [over 10 km (6 miles)].

3. Transmission is not operating
propetly.

If car is towed on its front wheels
on the ground, the steering wheel
should be secured to maintain a
straight shead position.

However,

GI-10

TIE-DOWN

The front tie-down hook is located
on both the tension rod brackets. The
right side bracket is also available as a
lowing hook,

The rear tic-down hook is located

on both the rear floor members secur-
ing with the humper stay.

=Tie dmun and towing hook |

NS

~ Tie down i:u:n::ul.-: !

L

Y, -
?a :

G103

Fig. GI-17 Tie-down hook {rear)
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EMISSION CONTROL AND TUNE-UP

BASIC MECHANICAL SYSTEM

ADJUSTING INTAKE -AND EAXBRALST
A B A AT o o D T

Yalve clearancs

CHECKING AND ADJUSTING DRIVE

BELT .

FTETIGHTFMNL'_-. '-i“r’LINI)I:H '—|E£'\D E"‘LT:u
MANIFOLD NUTS AND CARBURETOR

SECURING NUTS o,

CHECKING ENGINE 1L . ..

REPLACING QL FILTER -2 704,

ADJUSTING INTAKE
AND EXHAUST

VALVE CLEARANCE

Valve clearance adjustment is
impossible when the engine is in oper-
ation:

I. Loosen pivot locking nut and
turn pivot screw until the specified
clearance is obtained while cold.

Using service tool, tighten pivot
locking nut securely after adjustment,
and recheck the clearance.

2, Warm up engine for at least
several minutes and stop it. Measure
valve clearance while hot. If out of

specifications, adjust as necessary,

Valve clearance
Unit: mm (in)

Intake 0.20 (0.008)
Cold o

Exhﬂust 0.25 (0.010)

Intake 0.25 (0.010)
L A e e

Exhaust 0.30(0.012)

Bt
~ ETOO09

£ ST10640001

Fig. ET-1 Adjusting valve clearance

CONTENTS
CHANGING "ENGINE COOLANT TGl i ET-3
ET:2 MNissan long life caolant. - < 7 o e maa ET-3
ET-Z CHECKING COOLING SYSTEM HOSES
ARD CONNECTIONS Sf e e ml s e B RS
b Irgpection of radialor cap o ce s i e ET-3
Cooling system pressure tesl L. oo oo o. 0 ET-3

CHECKING. VACUUNM FITTINGS, HOSES,
ET-2 AND CONNECTIONS & 2 s . ET-4
ET-2 CHECKING ENGINE LUMP:IF’F:.If‘.Ih ey =,
ET-3 Test result .2 ET-4

CHECKING AND
ADJUSTING
DRIVE BELT

1. Check for cracks or damage. Re-
place if necessary.

2.« Adjuost belt tension. It i1s correct if
deflection 15 8 1o 12 mm (0315 to
0,472 in) when thumb pressure |10 kg
(22.0 Ib)] is applied midway between
fan and alternator pulleys.

Fig. ET-2 Drive bell tension

RETIGHTENING
CYLINDER HEAD
BOLTS, MANIFOLD
NUTS AND

CARBURETOR
SECURING NUTS

Tightening torque:
Cylinder head balts
| st turn
4.0 kg-m (28.2 fi-Ib)
2nd turn

6.0 kp-m (43 .4 ft-Ib)

ET-2

ey R e

12

[
l=.

i | . "
b L s Y

-'- | | i

"Iﬁ" :

LUl R

Ard turn

6.5 to 8.5 kg-m

(47.0 1o 61.5 fi-1b)
Manifold nuts

1.2 to L6 kg-m

(8.7 10 11.6 fi-lb)

Carburetor nuts

05 to .Okgm
(3.6 10 7.2 f1-lb)

® ® ® O
Fig. ET-3 Tightening sequence

CHECKING
ENGINE OIL

1. Check if oil is diluted with water
or gasoline. Drain and refill oil if

necessdary.

MNotes:

a. A milky oil indicates the presence
of cooling water. [solate the cause
and take corrective measure.

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

2 Check oil level. If below the
specified level, raise it up to the H
level.



EMISSION CONTROL AND TUNE-UP

Engine oil capacity
(including il filter)
Maximum {H level)
43£L(4 K US qts.,
3 X Imper. gts.)
Minimum (L level)
33L£(3 K US. gts.,
2 X4 Imper. gts.)

REPLACING OIL
FILTER

The oil filter is of a cartridge type.
The oil filier can be removed using Oil
Filter Wrench ST 19320000.

1. Check for oil leaks past gasketed
flange. If any leakage is found,
retighten just enough to stop leakage.
If retightening is no longer effective,
replace filter as an assembly .

2. When installing oil filter, tighten
by hand.

Note: Do not overtighten oil filter,
lest leakage should occur.

CHANGING ENGINE
COOLANT (L.L.C.)

Nissan long life

coolant

LLC. is an ethylene glycol base
procuct containing chemical inhibitors
to protect the cooling system from
rusting and corrosion. The L.L.C. does
not contain any glycerine, ethyl or
alcohol. It will not evaporate or boil
away and can be used with either high
or low temperature thermostats. It
flows freely, transfers heat efficiently,
and will not clog the passages in the
cooling systern. The L.L.C. must not
be mixed with other product. This
coolant can be used throughout the
seasons of the year,

Whenever any coolant is changed,
the cooling systern must be flushed
and refilled with a new coolant. Check
the level,

'CAF}
0 (32)

-10 {14}

20 (-4)

-30 (-22)

40 {-40)

(| ]
40 50

=50 [-58) bieal
EGOD1 '
Fig. ET-4 Protection concentration

Boiling point
P te trati ] i
ercent concentration | 0.9 keferm? cooling Freeze protection
Sea level
system pressure
| 106°C
3 1 4] 4] _qed i
0% - (221°F) 124°C (255"F) 157°C (5°F)
109°C
g & o e ¥ e 20
0% (228°F) 127°C (261°F) 35°C(-31"F)

CHECKING COOLING
SYSTEM HOSES
AND CONNECTIONS

Check hoses and fittings for loose
connections and deterioration. Re-
tighten or replace if necessary,

Inspection of
radiator cap

Apply reference pressure [D.9
kglem” (12.8 psi)] to radiatdr cap by
means of a cap tester to see if it is
satisfactory. Replace cap assembly if
necessary.

Water capacity

Fig. ET-5 Testing rodialor cap

Cooling system
pressure test

With radiator cap removed, apply
reference pressure |1.6 kg}'cmz (23
psi}] to the cooling system by means
of a tester to defect any leakage.

610

620

Without heater

With heater

6.0L(1 % U.S.gal,
1 3¢ Imper. gal.)

54£(1 3 US. gal,
1 Y Imper. gal.)

u. | L e L AL

510

6.4 £(1 ¥ US. gal,
1 ¥ Imper. gal.)

65£(1 X US. gl
| ¥ Imper. gal.)

6.0 £{1 > US. gal,,
1 3¢ Imper. gal.)

6.82(1 % US. gal,,
1 % Imper. gal.)

ET-3



EMISSION CONTROL AND TUNE-UP

S T el
Fig. ET-8 Cooling system pressure
test

CHECKING VACUUM
FITTINGS, HOSES
AND CONNECTIONS

Check fittings and hoses tor loose
connections or any other defects fit-
tings and hoses for loose connections.
Retighten as necessary; replace any
defeclive parts.

CHECKING
ENGINE
COMPRESSION

When it becomes necessary 1o
check cylinder compression, it is es-

sential to remove all spark plugs. The
purpose of this lest i3 to determine
whether there is excessive leakage past
the piston rings, head gasket, etc. To
test. the enpine should be heated to
the operating temperature and throttle
and choke valves opened.

Cylinder compression in cylinders
should not be less than 80% of the
highest reading, Ditferent compression
in two or more cylinder usually indi-
cates an improperly seated wvalve or
brroken piston ring.

Low compression in cylinders can
result from worn piston rings. This
trouble may usually be accompained
by excessive fuel consumption,

Fig. BET-7 Testing compression
pressere

Test result

If cylinder compression in one or
more cylinders 15 low, pour a small
quantity of engine oil into cvlinders
throngh the spark plug holes and retest
COMPression.

i. W adding oil helps the compres-
sion pressure, the chances are that
rings are defective.

2. If pressure stays low, the likeli-
hood iz that valve is sticking or seating
improperly. ,

i N ecylinder compression in any
two adjacent cylinders is low, and if
adding oil does not help the compres-
sion, this could be leakage past the
gasketed surface.

Qil and water in combustion
chambers can result from this trouble..

Compression pressure kg."c.mz
(psi)/at rpm

Standard  12.0(171)/350
Minimum 2.0 (128)/350

IGNITION AND FUEL SYSTEM

T AT [ Ee T o T R o
CHECKING AND ADJUSTING IGNITION

Addiusting ignition timing .. ... L L oL
CHECEING OR REPLACING DISTRIBUTOR
BREAKER POINTS 'CONDENSER AND
] ok o e T e R N .
~Ehstributor breakor points oL L et o

T L e S TR AL IR S Er N WA I P AL

T T A B e Rt g A e L R
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CHECKING BATTERY

Check electrolyte level in each bat-
tery cell.
1. Unscrew each filler cap and
inspect fluid level. If the fluid is low,
add distilled water to bring the level
up approximately 10 to 20 mm (0.394
to 0.787 in) above the plates, Do not
overfill.
2. Measure the specific gravity of
battery electrolyte.

b }J ETOOZ

Fig. ET-8 Checking specific gravity
of battery electrolyte

Permissible CYCEhtR
value Loed
(at 20°C (68°F))
Frigid climates Over 1,22 1.28
Tropical climates Owver 1.18 1,23
Other climates Over 1.20 1.26

Clean top of battery and terminals
with a solution of baking soda and
water. Rinse off and dry with com:
pressed air. Top of battery must be
clean to prevent current leakage be-
tween terminals and from positive

terminal to hold-down clamp.
In addition to current leakage, pro-

longed accumulation of acid and dirt
on top of battery may cause blistering
of the material covering connector
straps and corrosion of straps. After
tightening terminals, coat them with
petrolatum (vaseline) to protect them
from corrosion.

CHECKING AND
ADJUSTING
IGNITION TIMING

Adjusting ignition
timing

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

2. Thoroughly wipe off dirt and,
dust from timing mark on crank pulley ~&.:

and timing indicator on and front
cover,

3. Warm up engine sufficiently.

4. Install a timing light on No. 1
cylinder spark plug wire, and install a
tachometer,

3. Set idling speed to approximately
300 rpm.

6. Check ignition timing if it is §°
B.T.DC. {Before Top of Dead Center)
by the use of timing light.

If necessary, adjust it as follows;

1. Loosen set screw to such an
extent that distributor can be moved
by hand,

2. Adjust ignition timing to 5°
BTDC.

3. Lock distributor set screw, and
make sure that timing is correct.

Fig. ET-9 Adjusting ignition timing

ET-5

Fig. ET-10 Checking ignition timing

Ignition timing:
5% (Retard side)
12 (Advance side)

CHECKING OR
REPLACING
DISTRIBUTOR
BREAKER POINTS,
CONDENSER

AND SPARK PLUGS

Distributor breaker
points

Check the distributor breaker
points for abnormal pitting and wear,
Replace if necessary. Make suré“they
are in correct alignment for full’
contact and that point dwell and gap
are correct. Clean and apply distrib-
utor grease to the cam and wick.

Note: Do not apply grease excessibly.

Point gap
045 to 0.55 mm

(0.0177 to 0.0217 in)
Dwell angle

49 to 55 degrees
Refer to ET-14, dual point distribu-

point gap
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Condenser

1. Clean outlet of condenser lead
wire, and check for loose sel screw.
Retighten if necessary.

2. Check condenser capacity with a
capacity meter. Condenser insulation
resistance may be also checked using a
tester by adjusting its range 10 measure
large resistance value. When condenser
is normal, the tester pointer swings
largely and rapidly, and moves gradual-
ly back to the infinite side. When the
pointer does not stay still or it points
ZEID in resistance, replacement is nec-
E-'SE-EF:;"-

Condenser capacity
Retard side 005 4 F
(Micro Farad)
Advance side 0220 F
(Micro Farad)
Condenser insulation resistance
SMI2 (Mega ohms)

Spark plugs

Remove and clean plugs in a sand
blast cleaner. Inspect each spark plug
Make sure that they are of the specif-
ied heat range. Inspect insulator for
cracks and chips. Check both center
and ground electrodes. 1f they are
excessively worn, replace with new
spark plugs. File center electrode flat.
Set the gap to 0.7 to 0.8 mm {0.028 to
0031 in) using the proper adjusting
tool. Tighten plugs to 1.5 to 2.0 kg-m
(11.0 1w 150 ft-lb) 1orque.

EEOQ0

Fig. ET-12 Checking spark plug
point gap

CHECKING
DISTRIBUTOR,
IGNITION WIRING

AND IGNITION COIL

Distributor

Check the centrifugal mechanical
parts for loose connection, sticking of
spring, or excessive or local wear,

If found to be in good condition,
then check advance characteristics
using a distributor tester. For test
procedure and reference data, refer to
item “*Distributor™ in Section EE.

If wvacuum advance unit fails to
operate properly, check the following
items E]':I{i correct as Necessary . :

1.  Check vacuum inlet for signs of
leakage at connection. If necessary,
retighten or replace with a new one.

2. - Check vacuum diaphragm for air
leak.

It leak is found, replace diaphmgm
with a new one.

3. Inspect breaker plate for smooth
operation,

If plate does not move smoothly,
this could be due o sticky steel balls
or pivol. Apply grease to steel balls or,
if necessary, replace breaker plate as
an assembly, Refer to section EE-28.
Distributor  as to vacuum advance
charactristics.

Ignition wiring

Use an chmmeter to check resist-
ance of secondary cables. Disconnect
cables from spark plugs and mnstall the
proper adaptor between cable and
spark  plug. Remove distnbutor cap
from distributor with secondary cables
attached. Do not remove cables from
cap.

Check resistance of one cable at a
time.

Connect ohmmeter between spark
plug adaptor and corresponding elec-
trode inside cap. If resistance is more
than 30,000 ohms remove cable from
cap and check cable resistance only. If
resistance is still more than 30,000
ohms, replace cable assembly.

ET-6

Fig. ET-13 Checking high lension
cable

Ignition coil

Check ignition coil for appearance,
oil leak or sparking performance.
Refer to Section EE-34, ignition coil.

CHECKING
DISTRIBUTOR
CAP AND ROTOR

MNote: This operation is to be per-
formed while checking distributor
points. Inspect distributor cap for
cracks and flash over.

External surfaces of all parts of
secondary system must be cleaned to
reduce possibility of voltage loss. All
wires should be removed from distrib-
utor cap and coil 30 that terminals can
be inspected and cleaned. Burned or
corroded terminals indicate that wires
are not fully seated, which causes
arcing between end of wire and ter-
minal. When replacing wirés in ter-
minal, be sure they are fully seated
before pushing rubber nipple down
over tower. Check distributor rotor for
damage, and distributor cap for carcks.

ADJUSTING

CARBURETOR
IDLE-RPM AND

MIXTURE RATIO

Idle mixture adjustment requires
the use of a “CO"™ meter. When
preparing lo adjust idle mixture, it is
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essential to have the meter thoroughly
warmed and calibrated.

1. Warm up engine sufficiently.

2. Continue engine operation for
one minute at idling speed.

3. Adjust throttle adjusting screw so
that engine speed is 800 rpm (in “N’
range for automatic transmission).

4.  Check ignition liming, if neces-
sary adjust it to the specifications.
(5°/800 rpm, retard side)

5. Adjust idle adjusting screw 3o
that *“*CO" percentage is 1.5 + 0.5%.

6. Repeat the procedures as de-
scribed in items 3 and 5 above so that
“CO" percentage is 1.5 + 0.5% at 800
rpm,

Caution:

a. On automatic transmission equip-
ped model, check should be done in
the “D" range.

Be sure to apply parking brake and
to lock both front and rear wheels
with wheel chocks.

b. Hold brake pedal while stepping
down on accelerator pedal. Other-
wise car will rush out dangerously.

7. On automatic transmission equip-
ped model, make sure that the adjust-
ment has been made with the selector
lever in **N"" position.

And then check the gpecifications
with the lever in “D™ position. Insure
that “CO” percent and idle speed are

as follows,
Idling rpm G50
“CO"” percentage 1.5+ 05%

Readjust by turning in or out
throttle adjusting screw or idle ad-
justing screw if still out.

Notes:

a. Do not attempt to screw down idle
adjusting screw completely to avoid
damage to tip, which will tend to

cause malfunctions.
b. After idle adjustment has been

made, shift the lever to “N™ or “P"
range for automatic transmission.

¢. Remove wheel chocks when
runiing,

)

s

Fig. ET-14 Throttle and idle ndjusting
sCre s

Idle limiter ecap

Do not remove this idle limiter cap
unless necessary. If this unit is
removed, it is necessary to re-adjust it
at the time of installation. To adjust
proceed as follows.

1.  After adjusting throttle or idle
speed adjusting screws, check to be
sure that the amount of *CO” con-
tained in exhaust gases meets the
established standard.

2. Install idle limiter cap in position,
making sure that the adjusting screw

further turn 1/ rotation in  the
“CO-RICH” direction,

Carburctor
sloppeT

\l:"ﬂl rich

ggol1/8 rotation)

~ A]VCIEI lean
P

Ipga | oMl limiter cap

ETO31

Fig. ET-15 Selting idle limiter cap

CHECKING AND
ADJUSTING DASH
POT (AUTOMATIC
TRANSMISSION

ONLY)

Proper contact between throttle
lever and dash pot stem provides
normal dash pot performance. Adjust-
ment of the proper contact can be

ET-7

made by dash pot set screw.

If normal set can not be obtained
between dash pot stem and throttle
arm, rotate dash pot to the proper
pasition.

Fig. ET-16 Dash pot adiustment

Installed on engine

1. It 18 necessary that the idling
speed of engine and mixture have been
well turned up and engine is suf-
ficiently warm.

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

3. Adjust the position of dash pot
by turning nut until engine speed is in
the range of 1,600 to 1,800 rpm,

4.  Then fasten loosened lock nut.

5. Make sure that the engine speed is
smoothly  reduced from 2000 to
1 000 rpm in about three seconds.

CHECKING

CARBURETOR
RETURN SPRING

i P
Check throttle “réturn spring for
cracks, squareness or deformation, if

necessary, replace with a new one,

CHECKING CHOKE
MECHANISM
(CHOKE VALVE

AND LINKAGE)

1. Check choke valve and mech-
anism for free operation, and clean or
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replace if necessary. A binding can
result from petroleum gum formation
on choke shaft or from damage.

2. Check bimetal cover setting.
Index mark on himetal cover is usually
set at center of scale.

Note: When some-what overchoked,
turn bi-metal cover clockwise slight-

Iy.

3. FEwery day, before starting engine,
depress the accelerator pedal 1o see if
choke valve is closed automatically.

If it fails to be closed, the chances
are that link movement is unsmooth,
ot that bimetal is out of order. Refer
to “Carburetor” in section EF (Page

EF-15).

CHECKING
ANTI-DIESELING
SOLENOID

If engine will crank but will not
start, check the operation of anti-
dieseling solenoid . Check to see if the

solengid issues click sounds with the
ignition key turning on. Disconnect

and connect the solenoid wiring
repeatedly. If the click sound can not
be heard and the harness is in good
condition, replace the solenoid with a
NEW One.

If engine will not stop when
ignition switeh is turned off, this
indicates a striking {closed) solenoid
valve, shutting off sapply of fuel to
engine. [f harness is in good condition,
replace solenoid as a unit.

To replace, proceed as follows:

Removal and installation

of anti-dieseling solenoid

Removal

solenoid is cemented at factory,
Use special tool “STI19150000™ to
remmove a solenoid.

When this tool is not effective, use
a pair of pliers 10 loosen body oul of
position.

Installation

(1)  Before installing a solenoid, it is
essential to clean all threaded parts of
carburetor  and  solenoid.  Supply
screws In holes and lurn thern in two
or three pitches.

{2) First, without disturbing the
above setling, coat all exposed threads
with adhesive the *“Stud Lock™ of
LOCTITE or equivalent.

Then, torgue screws to 35 to 35
kg-cm (30 to 48 in-lb) using a special
tool “ST19150000.”

After installing anti-dieseling sole-
noid, leave carburetor more than 12
hours without operation.

(3) After replacement is over, start
engine and check to be sure that fuel is
not leaking, and that anti-dieseling
solenoid is in good condition.

Notes:

a. Do not allow adhesive getting on
vialve. Failure to follow this caution
would result in improper valve per-
formance or clogged fuel passage,

b. In installing valve, use caution not
to hold body directly. Instead, use
special tool, tightening nuts as reg-
uired.

¢. After installing a mnew solenod,
check to be certain that there is no
leakage, cracks or otherwide defor-
mation,

ET-B

REPLACING FUEL
FILTER

Check for a contaminated element,
and water deposil.

ETO11

Fig. ET-17 Fuel strainer

All engines use a replaceable
cartridge type fuel strainer as an as-
sembly.

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

Check fuel lines for loose con-
nections, cracks and deterioration,
Retighten loose connections and re-
place any damaged or defective
parts.
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SPARK TIMING CONTROL SYSTEM

DESCRIPTIIN- 5 s s B i
Manual transmission . L e,
Automatic Iransmission ... s

FOURTH LAMP SWITCH
IMANUAL TRANSMISSION ONLY)

Testing of fourth famp switch .. ..

DESCRIPTION

In this system two spark timings,
namely, “Advance” and “Retard,” are
provided; these can be used independ-
ently by electrical means. Between
these two timings there is a phase
difference of 7 crank-degrees.

The “Retarded™ timing is intended
tor the operating condition as encoufn-
tered when driving in urban district
while the “Advanced” timing is pro-
vided to meetl the requirement when
driving in the suburbs.

Manual transmission

This system consists of a thermo-
switch, a throttle switch, a fourth
lamp switch, a relay, and a dual-point
distributor; and the ‘‘Retarded™ timing
is used to meet the following condi-
tions:

1. The temperature inside the pas-
senger compartment is abowve 10°C
(50°F).

2. The throttle walve is partially
opened. (See Table A.)

3. The shift lever is placed in a
position other than 4th gear.

CONTENTS
.......... ET- 9 THERMO-SWITCH .. v v i i asnnavssaisian ET=13
.......... ET- O Testing of thermo=switeh .. ... .. vovovviw. ... ET-3
.......... ET-11 THREN FEE ST i sy i ET-13
Testing of throttleswitch ... ... ............ ET-13
.......... ET-13 DUAL POINT DISTRIBUTOR . .............. El-14
.......... ET-13 Checking electric advance control
system [Dual point distributor) ... ...... ... .. ET-14
Throttle switch is “ON" when throttle switch is below X degree; Table A
L18
L16 (510) L16 (620)
AT M/T AIT M/T
Throitle switch
5d 40 de
opening (X degree) e g 45 deg

The table below shows the oper-
ation of each control switch under
normal operating condition:

ET-8
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Spark timing control system for Manual Transmission

Spark timing
| Throttle SW Fourth lammp SW
i “Advance” “Retard™
Engine start ON ON &
ldling ON . ON
Partial O.T. ON
4-speed pear —— - - OFF 0
Wide O.T. OFF
Except Partial O.T. ON | &
4.speed gear [T - R ON
Wide O.T. OFF 0
Notes:

4. Operation of the thermo-switch has
hysteresis of the bimetal. It opens
between 5°C (41°F) and 13°C
(55°F) when temperature rises
from low to high. It closes above
1°C (34°F) when temperature
lowers from high to low.

b. When the temperature of passanger
compartment is below 1°C (34“F),
the system is absolutely “Adwvance
Side™ whatever other switch is any
condition.

Automatic transmission

This system consists of a ‘thermo-
switch, a throttle switch, a relay and a
dual-point distributor; and “Retard”
timing is used when the following
conditions are fulfilled during drive:

See Figure ET-19,

1. The temperature inside the pas-

ET-11

senger compartment is above 13°C
(55YF).
2. The throttle valve is partially
opened. (See Table A.)

The table below shows the oper-
ation of each control switch under
nonnal operation condition:
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Fig. ET-13 Schematic drowing of spark plug advance control system (Aulomatic Transmission)
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Spurk timing control system for Automatic Transmission

Spark timing
Throttle SW. - e
“Advance™ “Retard”
Engine start ON 0
ldling ON — 0
Partial throttle opening ON - O
Wide throttle opening o )
{and high speed crousing) M 5

Notes;

a. Operation of the thermo-switch has
hysteresis of the bimetal, It opens
between 5°C (419F) and 13°C
(55°F) when temperature rises
from low to high. It closes above
1°C  (34“F) when temperature
lowers from high to low.

b. When the temperature of passenger
compariment is below 1°C (34°F),
the system is absolutely “*Advance
Side” whatever other switch is any
condition.

FOURTH LAMP
SWITCH (MANUAL
TRANSMISSION
 ONLY)

This switch 15 applicable to the
manudl transmission only. The switch
is operated by the movement of the
fork rod in the transmission. The
Fourth lamp switch shows “QFF”
- when gear position is in fourth (top).

Testing of fourth
p swiltch

1,  Make sure of insulation between
lead wire tenminal of  transmission
switch and switch body

2. Disconnect lead wires at  the
switch, and connect ohmmeter to ter
minals.

3. Ohmmeter should indicate infin-
ity (22) when shift lever is in 4th gear
position. And it should indicate zero
at other gear position including neutral
position,

4, It it does not work propecly in
slep 3, replace the switch with a new
one.

THERMO-SWITCH

Fig £T-20 Thermo-switeh

Testing of
thermo-switch

1. Mauke sure of insulation between
lead wire terminal of thermo-switch
and thermo-switch hody,

2. Disconnect lead wires at switch
and connect ohmmeter to terminals.
3. Obmmeter should indicate zero
when temperature inside the passenger
compartment is above [3°C (55°F).
4. It it does not work properly in

step 3, replace thermo-switch with a
Tew one.

THROTTLE SWITCH

This switch is set on the bell-crank
of the accelerator linkage and operates
together with accelerator pedal.

The throttle switch is “ON” when
the throttle valve i wadely opened.

ET-13

Testing of throttle

switch
1. Detach  cover from
switch. (610, 510)
2. Make sure that there is a func-
tional sound in switch when ac-
celerator pedal is fully depressed.
3. Make sure of insulation between
lead wire terminals and base plate of
switch.
4. Inspect whether idle mark of cam
and stopper plate is properly aligned.
If it is not aligned , loosen adjusting
screws and torn throttle switch itself
50 that idle mark is properly aligned;
then tighten adjusting screws. (610,
510)
5, Inspect whether the clearance be-
tween throttle switch and lever is 0.3
mm (0.012 in) when accelerator pedal
is fully depressed while micro switch is
fully depressed.

thro tt]i:; %

If it is not aligned, loosen adjusting
serews and turn throttle switch itself
so that the clearance is the specili
cations. (620)

6. Disconnect coupler and connect
ahmmeter to terminals.

7. Ohmmeter should indicate infin-
ity (co)when pedal is fully depressed.

It should indicate zero when ac-
celerater pedal is released or partially
depressed.

8, If switch does not work well step.
in 6. replace throttle switch assembly,
9 Install cover and connect coupler

seeurely.
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610,510

2)

I Cam

Y 3 Idle mark
S
3
L2 EF129

DUAL POINT
DISTRIBUTOR

Distributor has two breaker points,
located opposite ¢ach other with a
phase difference as shown in Figure
ET-22,

The difference in phase can be
adjusted by the adjusting screw. A
phase difference of 7 crank angles is

Checking electric
advance control system
(Dual point distributor)

Cap and rolor head

Cap and rotor head must be
inspected at regular intervals. In ad-
dition, remove cap and clean all dust
and carbon deposits from cap and
rotor from time to time. If cap is
cracked or 1s leaking, replace with a
NEW One,

2 - Adjusting screw

620
Y

Thickness gauge (0.3 mmm)

I Adjusting screw
Lever
i Throttle switeh

ETO2G

Fig. ET-21 Adjustment of throttle swilch

adopted.

Those two  breaker points = are
placed parallel in the primary ignition
circuit. The retarded breaker point
works when the relay is tumed “0ON”
and the advanced breaker point works
when the relay is turned "OFF."

Advanced breaker point
Retarded breaker point
3 Phase difference

Fig ET-22 Dual point distributor

Point

Standard gaps of both points are
045 to 055 mm (00177 to 0.0217
in), If the gap is off the standard,
adjustment must be made by loosening
point screws. Gap gauge is required for
adjustment,

Both paps must be checked from

- time ta lime.

ET-14

When point surface is rough, take
off any irregularities with fine sand
paper of No, 500 or 600 or with «il
stone.

At this time, grease must be sup-
plied to cam-shaft and cam heel. (Do

not apply excessivelv.) When wear on
each breaker point s noticeable,

replace points together with contact
ATIT,

Paint gap:
045 to 055 mm
(0018 ta 0.022 in)
Dwell angle:
497 to 55°

EE132

Fig. ET-23 Checking of distributor
breaker poind gap

If point gap is adjusted by ex-
amining dwell angle, install distributor i
on engine and proceed as follows:
1. Disconnect wiring harness
distributor from engine harness. 2
2. Using a lead wire, connect B
(black) of engine harniess and B (black)
of distributor harness (advance side).
3. . Adjust dwell angle of advance
side by loosening point screw. 3
4. - Disconnect lead wire from B
(black} of distributor harness and then -
connect it to Y (vellow) of distributor
(Retard side). : '
5. Adjust dwell angle of retard side
by loosening point screw, :
6. After adjustment, disconnect lead
wire then connect engine harness and
distributor harness securely,

of =

Inspection and adjustment of
phase difference '

To check phase difference. install
distributor on engine and proceed as
follows:

L
i
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1. Disconnect wiring harness of

distributor from engine harness.

2. Using a lead wire, connect B
{black) of engine harness and B (black)
of distributor harness. (Advance side),
See Figure ET-24,

To correct, further

follows:
(1) Referring to Figure ET-25, turn
out adjuster plate set screw 1/2 to 2

turns. The screw is located at contact
set on retard side

(2) Using a notch in adjuster place
as a hold, tum adjuster plate as

proceed as

(3) Tighten adjuster plate set screws
to secure the adjustment.

(4) Make surc that the ignition
liming of advance side is the specifi-
cations.

(5)  After adjusiment, remove lead
wire and connect wiring harmess of
distributor to engine hamess securely.

required until correct delay is ob-
tained. Ignition is retarded when plate
s turned counterclockwise,

Adjuster plate

0L screws
EE13%

Fig. ET-24 Connect lead wire

EE 137%
Fig. ET-26

3. With engine idling, adjust ignition
timing by rotating distributor to
specifications. (127 /800 rpm, advance
side)

4. Disconnect lead wire from B
(black) of distributor harness and then
connect it to Y (yvellow) of distributor
harness. (Retard side)

5.  With engine still idling, check 1o
determine that phase delay is 7 degrees
in terms of crank shaft angular dis-
placement,

Adjuster plale
st SCTEws
“EE136

£ 4

Fig, ET-25 Adjuster plate sel
SCrelrs

Note: Refer to graduations on breaker
plate to make adjustment easier.
One graduation corresponde to
crankshaft angular displacement of
4 degrees.

4% Phase difference
(Crank angle) adjusbing place

Fig. ET-27 Phase difference adjusiing
geale

EE138

ADJUSTMENT OF OPERATING PRESSURE OF B.C.D.D.
(BOOST CONTROLLED DECELERATION DEVICE)

CONTENTS

WARMIMG-UP QPERATION - . .o i, ET-16 When the operating pressure
CONNECTING VACUUM GAUGE . ... .. i ET16 SIS SO BPASEINE | - i e b e s e BT
ADIUSTMENT OF IDLING . Lo s ool ET-16 WHEN THE ENGINE REVOLUTION DOES
PR i A e e e N e e ek NOT FALL TCO THE IDLING SFEELD . ET-17
WHEN ENGINE REVO L':.JTICIN FALLS When the oparating prissure
P =R = o e e R e T ET-16 T L e P M e ET-18

When the operating pressurea Whieen the operating pressure

is too high . . ET-16 e ) (i e e A o MRy ET-18

P Hiig Prepare the following tools:
Primeipally, it is unnecessary to

adjust the B.C.D.D., however if there b
is any requirement the adjustment
procedure is as follows.

i
to  measure the 2.

engine speed while idling, and a scrow: pipe.
driver.

A tachometer A vacuum gauge and connecting

ET-16
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Notes:

1. A quick-response type boost gauge
such as Bourdon’s tube type is
recommended; mercury-type ma-
nometer should not be used.

b. Special tools are not required.

WARMING-UP
OPERATION

Warm-up engine until it is heated to
operaling temperature.

CONNECTING
VACUUM GAUGE

Connect rubber hose between
vacuum gauge and intake manifold as
shown:

Disconnect solenoid valve and let
solenoid valve free.

ADJUSTMENT OF IDLING

Adjust the engine at nonmal idling setting

Engine idling Idling liming
(rpm) (degree, retard side) CO1%)
M/T vehicle 400 5° BTDC 15405
AJT vehicle 650{in D range) 5% BTDC 15+05
RACING

Place shift lever in neutral for M/ T,
or N or P for A/T. Raise engine speed
up to 3,000 to 3,500 rpm under
no-load, and close throttle valve by
relasing it from hand.

Examine engine rpm whether it
falls to idling.

WHEN ENGINE
REVOLUTION FALLS

TO IDLING
(See Figure ET-33)

At this moment, the negative pres-
sure of manifold rises above 550
mmHg (-21.7 inHg) and then gradual-
ly falls down to the pressure of idling
[about —420 mmHg (—16.5 inHg)] .

The process of this pressure fall
takes one of the three forms ag il-
lustrated in Figures ET-29, ET-31 and
ET-32 according to the difference of
the operating pressure of B.C.D.D.

When the operating
pressure is too high

1. When the operating pressure is
too high, B.C.D.D. remains inopera-

tive, and negative pressure decreases
without being sustained while it is
falling, just like that of the engine on
which a B.C.D.D. is absent. See
diagram (A).

2. When the operating pressure is
lower than that of the case of (A) but

Megative A
Pressore

B.C.D.ID.
Set
Prossure 1

Tekling
Negative
Preesure -

ET-16

Rubber hose .

_— g
S
@@ X o
fI:'c;_._': e l
T,
) ;R
% ” . 7 F;
i 7 - ":"r-.-
ks o
45 e
o AR g O K, A
L BT f = L __?.-*____.-_ﬂ-'
__.-I"--“'_r-‘_-__‘é -..:'-\." 1“3__::’.-"'. .-..r__-"--l.-_.::'l_.-'
o e, o F el
[} o "~
R T e e ECO60

Fig ET-28 Connecting vacuum gouge

is higher than the set pressure: The
negative pressure which has once risen
15 kept constant at a certain wvalue
{operating pressure) for about one
second, and then gradually falls to the
idling negative pressure. See diagram

(B).

Negative | B
Pressure
Operating préssure
B.C.D.I,

Set \
Fressure \:_

lding T°1
Megative
Pressurno o
Time
ETDA43

Fig. ET-29 Characteristic curve
— high negotive pressure —
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) screw clockwise and then race engine.
Do not fit tip of screw driver li.EhTJ}" in
screw slot,

WHEN THE ENGINE
REVOLUTION DOES

NOT FALL TO THE

Nighbats IDLING SPEED
i) I Bezh (See Figure E'T-33)
a. Turning adjusting screw S one- . i
cighth rotation in either direction W]‘_E"rfllﬂlﬂﬂ revolution falls
D will cause a change in operating y o idling speed.

pressure of 20 mmHg (0.79 inHg). Intake manifold

- - RLLTEY
1 Adjusting screw “§ Thrattle opener operating

1 Cover " ETO37 This adjusting screw is left-hand VAL S e el
Fig. ET-30 Adjusting operating threaded.
pressure b. Turn adjusting screw S counter- W}”ﬂ
clockwise to increase the negative  Uperating load
Turn adjusting screw *8™ as out- pressute. Pressun—

lined below until correct pressure is ¢. Turn adjusting screw clockwise to
obtained. Slightly tumn this adjusting decrease the negative pressure.

A 1
Idling 3,000 rpm
Engine reviolution
Negative Negative - .
Pressure C izt s When engine revolution does
not fall to idling speed.
}
Intake manifold Throttle opener operating
I d . VACILETI ;
B.C.1ID.D. Dipérating BC DD Operting curve when racin
Set pressuTe Qe t [ressuTe
Pressure iy Prossure ) I‘[( }HD
gL TR e . ] I [load
Idling ldling - cmomm——v : |
Negalive | Negative Gp-ar.atmg
Pressure ) = Pressure - s
Time Time

When the operating
pressure equals
set pressure

When the operating pressure is
equalized to sct pressure, and then
falls to idling pressure, install cover
I.ﬂC.'F'I

B.C.D.D. set pressure
Manual transmission vehicle
—500 + 20 mmHg
(—19.7 + 0.787 inHg)
Automatic transmission vehicle
~480 + 20 mmHg
{189+ 0,787 intg)

ETODAa4

Fig. ET-81 Characleristic curve
— low negative presgure —

MNegative
Pressire

B.C.O.T.
Het
Pi'l:i"iLl!‘E F

Negative |
Pressure

Time
ETO45

Fig. ET-32 Characteristic curve
— proper negative pressure —

ET-17

i
i
1
I
L

1
1
]
]
i
I
i
1
I
I
I

I
Idling 3,000 1pm
Engine revoluticn  ET046

Fig. ET-33 Characteristic curve of
B.c.D.D.

When the engine rpm does not fall
to idling, it is necessary to reduce the
idling negative pressure of manifold
to lower than the set pressure of
B.C.D.D. (The engine revalution does
not fall 10 the idling speed when the
idling negative pressure is higher than
the set pressure of B.C.D.D.).

In this case, it is necessary to labour
the engine by (1) road test or (2)
chassis dynamometer or (3) raise up
rear suspension member by stand . And
accelerate the car 40 to 50 mph wi!:h,_
top gear for M/T or D range for A/T,
then release the accelerator pedal and
let the car deceleration,
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Then check the B.C.D.D. set pres
sure whether it 18 in the pre-
determined valve or not.

The process of this pressure [fall
takes one of the three forms as il-
lustrated in Figures ET-29, ET-31, and
ET-32 according of the difference of
the operating pressure of B.C.D.D.

When the operating
pressure is too high
When the operating pressure is

higher than the set pressure. The
negative pressure which has once risen

15 kept constant at a certain value
(operating pressure) for about one
second, and then gradually falls to the
idling negative pressure. See diagram
(B].

Adjustment of this condition is
exactly same as that of when the
engine revolution falls to the idling
speed. (Mentioned above, )

When the operating
pressure is too low

1. When the operating pressure is
somewhat low, the negative pressure

becomes constant for some while at a

value below set pressure, and then falls
to - idling - nepative
diggram (C).

2. When the operaling pressure is
exceedingly low, the negative pressure
will not fall to idling pressure and the
speed of engine is not restored to the
idling speed.

[n extreme case, the engine speed
fails to attain idling speed although to
that of idling. See diagram (D).

Turn  adjusting screw 8" until
correct pressure is obtained. Slightly
turn this adjusting screw counterclock-
wize and then race the engine. Do not
fit tip of screwdriver tightly in screw
slot.

pressure.  See

AUTOMATIC TEMPERATURE CONTROL
AIR CLEANER (A.T.C. AIR CLEANER)

REPLACING CARBURETOR AIR CLEANER

ISR P - S e e b P b g
CHECKING HOT AlIR CONTROL VALVE

1y T 2 T [ R N e e S ey ] el

REPLACING
CARBURETOR AIR
CLEANER FILTER

The paper element {viscous type)
has been specially treated, and there-
fore, there is no need fo clean it. But it
should be replaced with a new one
periodically.

CHECKING HOT AIR
CONTROL VALVE

Inspection

Among the possible troubles of this
device, the most liable is the perma-
nent opening of valve.

This trouble is not noticed in warm
weather, but in cold weather appears
as poor performance of engine, such as
tardy acceleration, hesitation or engine
stall. When such a claim has been
raised by the user, [irst inspect this
device before checking the carburetor.

Another trouble which might be
expected is that the underhood-air is
kept closed by the valve regardless of
the temperture of suction air around
the sensor while the engine is running.
This trouble appears in the from of
exiremely excessive fuel consumption
or decrease in power.

The inspection of the device should
be proceeded as follows:

ECO23

Fig. ET-34 Correct position of hoses

ET-18

CONTENTS
B DDEETaNCE L o s e ET-18
........ ET-18 Checking of vaguum motor ..o o veisrs v ET-18
ET-18 8Tt T T T S e e e e i ET-10
........ ET-18

Appearance

1. First inspect whether the vacuum
hoses are connected to the correct

positions.
2. Inspect the hoses for cracks,

distortion, plugging.

Checking of

vacuum motor

1. With the engine shut down,
inspect the position of valve (placing a
mirror at the end of inlet pipe for
inspection. The correct condition of
valve ‘15 thal it keeps the inlet of
underhood-air open and that of hot air
closed. Otherwise, inspect the linkage
of valve.
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2. Disconpect the hose at  the
vacuum motor inlet, and directly
apply vacuum of manifold to vacuum
motor by connecting another hose;
sucking by the mouth may be sub-
stiluted for this process. If under-
hood-air inlet is closed by the valve,
valve is in good condition, Inspect
linkage if found otherwise. And then
no defect is found even in the linkage,
it signifies the trouble of the vacuum
matar.

F['g', ET-368 Checking vacuum molaor

3. The valve shows correct condition
if it keeps underhood-air inlet closed
when the passage in the hose is stop-
ped by twisting or clamping it while
applying vacuum. 1 otherwise, it is an
indication of leakage taking place in
the vacuum motor.

4. When defect 15 found through this
check, replace the air cleanar as-
sembly.

Checking of sensor

1. Performn  the engine  test by
keeping the temperature around the
senisor below 30°C (86°F). Make sure
that the engine is cooled down before
the test is conducted.

2. Before running the engine, make
certain that the valve on underhood-air
side fully open,

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

4. Carefully watch  the valve 1o
ascertain that it gradually begins open
as the engine warms up. But, when the
ambient temperature is low, it takes
considerable length of time for the
valve to begin to open, or in some case
it hardly opens. This should not, how-
ever, be regarded as trouble.

Il the valve does not operate

satisfactorily or if the condition of the
valve is questionable, further conduct
the following test:
3. Remove the air cleancr cover, and
put a thermister or a small thermom-
ater as close to the sensor as possible
with adhcsive tape. Ingtall the air
cleaner cover again.

Fig. ET-37 Checking sensor

. -~ Start the engine and continue
idling as described under paragraphs
(1), (2), and (3) above. When several
minutes have passed and wvalve ig
partially opened, read the thermister
indication. It is correct if the reading
falls between 37.5°C (100°F) and
48°C  (11R8%F). If the reading is
abnormal, replace sensor,

7. On the engine equipped with an
idle compensator as service option, do
as follows before replacing sensor:

CRANKCASE EMISSION CONTROL SYSTEM

CHECKING AND REPLACING PCV VALVE .

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

The positive crankcase ventilation
{(PCY) wvalve is provided to conduct
crankcase blow-by gas to the intake
manifold. During partial throttle oper-
ation of the engine, the intake mani-
fold sucks the blow-by gas through the

CONTENTS

ET-20

valve. Normally, the capacity of the
valve is sufficient to handle amy blow.
by and a small amount of ventilating
air. The ventilating air is then drawn
from the clean side of the carburetor
air cleaner, through the tube con-
necting carburetor air  cleaner o
rocker cover, into the crankcase.
Under full-throttle condition, the

ET-19

CHECKING VENTILATION HOSES .. ... .. ...

ET-20

manifold vacuum is insufficient to
draw the blow-by flow through the
valve, and its flow goes through the
tube  connection in the reverse
direction. In cars with an excessively
high blow-hy some of the flow will go
through the tube connection to the
carburetor air cleaner under all condi-
tiomns,
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ECD?! Fig. ET-38 Crankease emission control system (closed type)

CHECKING AND
REPLACING
PCV VALVE

Test PCV wvalve in accordance with
the following method.

With engine running at idle, remove

comtrol valve
[lame arresler
Sealed filler cap
Baffle plate

il level gange
“0" Ring

Ol separator
Baftle plate

9 Flame armesrar

P D N P

ol

the ventilator hose from PCV 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 valve inlet. If the valve is
plugged, replace with a new valve.

ET-20

Crank case ventilation

Check for deposit plugging in the hose.
Clean if necessary.

Frtake manifold

ECO14

Fig. ET-39 Cross-gectional view af
£CV valve

CHECKING
VENTILATION
HOSES

.- Check hoses and hose con-
nections for leaks.
2. Disconnect all hoses and blow
them out with compressed air.

If any hose can not be tree of

phstructions, replace with a new one.

Insure that the flame arrester is
surcly inserted in the hose, between air
cleaner and locker cover,
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EVAPORATIVE EMISSION CONTROL SYSTEM

CONTENTS
CHECKING ENGINE COMPARTMENT HOSE Checking flow .guide valve . - s o Bk
COMMECTIONS AND FUEL VAPOR CHECKING FUEL TANE VACULUM
SRR WL R b ST e T tins o ET-21 RELIFE VALVE OPERATION. .. ET-21
Checking fuel tank, vapor-liguid
separator and vaporvent ling . ... ... i e e ET-21

sufficient delivery of fuel to engine
or vapor lock. It must therefore be
repaired or replaced.

Note: In case the vent line is stuffy,
the breathing in fuel tank si not
thoroughly made, thus causing in

CHECKING ENGINE
COMPARTMENT

HOSE CONNECTIONS

AND FUEL VAPOR
CONTROL VALVES

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

1. Check all hoses and fuel tank
filler cap.

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

3. Connect a 3-way connector, a
manometer and a cock (or an equiv-
alent 3-way change cock) to the end of
the vent line,

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

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

6. After 2.5 minutes, measure the
height of the liquid in the manometer.
1. Wariation of height should remain
within 25 mm (1.0 in} Aqg.

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

9. [If the height does not drop to
zero in a short time when the filler cap
is removed, it is the cause of the stufly
hose,

e .
3-Way connectar 'i'r- }' 14.5 in Aqg.
En:mk. *..H I =
Aar -
"'C{‘ﬁ‘:—w\(g Muanometer 1'r'd[Ju' ||q|_4|.;1 separalor o
F%_' "”"H'H | l.u:'l. hiller cap
Flow guide valve %[‘ _fif

L_ Lo
A PRIt JI ECO29

Fig. ET-40 Checking evaporative emission control system

Checking flow
guide valve

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

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

3. While the air is pressed into the
flow guide valve from the carburetor
air cleaner side, it flows to the Tuel
tank side and/or crankcase side.

4. This valve opens when the inner

pressure 10 mm Hg (0.4 in Hg). In case
of improper operations or breakage,
replace it.

ET-21

L'rom

i, W
carbuiretor
air cleaner

! e RIS -
E g From fuel tank

_'T-u.
—— crankciase

ECO30

Fig. ET-41 Flow guide valve

CHECKING FUEL
TANK VACUUM
RELIEF VALVE
OPERATION

Remove fuel filler cap and see it
functions properly as [ollows;
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1.  Wipe clean valve housing and have
it in your mouth,

2. Inhale air. A slight resistance ac-
companied by valve indicares that
valve is in good mechanical condition.
Note also that, by furhter inhaling air
the resistance should be disappeared
with valve clicks,

3. If valve seems to be ¢lopped . or il
no resistance is felt, replace cap as an
assembled unit .

Pressure reliel valve

EF132
Fig. ET-42 Fuel filler cap

SERVICE DATA AND SPECIFICATIONS

Basic mechanical system

Valve clearance
Cold Intake
Exhaust
Intake
Exhaust

Warm

Drive belt tension

When thumb pressure

Tightening torque
Cylinder head bolts
15t turn
2nd turn
Jrd tum
Manifold nuts
Carburetor nuts
Engine oil capacity
Maximum (H)
Minimum (L)
Cooling system capacity
610 Without heater

With heater

620 Without heater
With heater

510 Without heater
With heater

Radiator cap pressure test

Cooling system pressure fest

Engine compression

Maximum
Minimum

RS o e 0.20 (0.008)

) e e i B e A (025 (D.010)

mm (in) .. 0.25(0.010)

mm (in) . 030(0.012)

T SRR TN R GG T dto 12 (0315 10 0472)
B e 10 (22) is applied

Kgm (FEID) s, RS LA SR T

Ke-m (ft-1b) i i 00 (43.4)

REMED Y s e i e 6.5to 8.5 (47.0to61.5)
ke-m(ftdb) i 12 10 L6 (BT 1o 11.6)
T ek hy R ek TORGT P A R I Wl 0510 1LO(3.6107.2)
E-U8ogls dmperaais ) oo s lns 43(4 % .3 H)

£ [US:qgts;, Imper. gis.} oooon 0330 KU2°K)

£ [US gal dmper.gal ) 6001 M ,1 3)

£ [US. gal. Imper. gal.] ... ... 6.5(1 % .1 %)

£ [US. gal., Imper. gal.] ... AP RN 541 X .1 X))

£ [US gal. Imper.gal] ... it B 6001 5% .1 %)

£ [U.S. gal. Imper. gal.] ... AN 64(1 3,1 %)

£ US gal Imper.pal.] oo 68(1 A1 %)
Kglom? (PSi) oo s 0.9 (12.8)

(TS E R 0 R G R RS 1.6 (23.0)

Kg/em? (pSINAIPI il iiiosimi o 12.0 (171)/350
kefem? (PSI/LIDM i it o 0.0 {128)/350

ET-22
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Ignition and fuel system

Ienition timing degree Ll e e M e, e B SY{BTDC)
Distributor
Poined pap P ) e S A e et e T 045 to 055700177 1o 00217
Drvell angle (8 1=170 1=t S U PR AR S e 443 (v 55
retard side 005
Condenser capacity B dissisminssinsionsaisasisdadiabonissaaisnsbebnianinassans in
advance side 1,22
Condenser insulation resistance T e B S R e e b 5

Idling adjustment

Manual Transmission o T E e ) e AR A AN 5% /800 (retard side)
wut By TR TR e o ] e L A e D 13105
Automatic Transmission R R T e ey SR L 571650 (retard side, D™ range)
A R bW R il = A = g S 1.5+ 0.5
Dash pol adjustment B i o e e i . 1,600 to [ 800
Anti-dieseling solenoid tightening torque Kg-cm (In-101 i iiiimiensieeissesesieerier 35 tw 35 (30 to 48)

Spark timing control system
Thrattle switch aperating angle

L1% | {F AT oy e R R A S R e 359

L16 (310) M/T e Sy R o e 40"

Ll6 (620) AT & M/T T S R R e e R R L N ! 45"
Thermo-switch operating temperature “C ("F) oo e ssiesssiss e cisssesns 510 13 (4] to 35)

Adjustment of operating pressure of B.C.D.D,

B.C.D 1D st pressure
AT mmbeg (inHE) ... e —480 + 200 (=189 + 0.787)

M/T 1131 ¢ 1 ST31 g |3 R S RN R R o 500+ 20({=19.7 + 0.787)

AT, Aircleaner
ATLC . Valve opening temperature LSRR, oy e STt T Y e 375 to 48 (100 to 118)

ET-23



EMISSION CONTROL AND TUNE-UP

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

CANNOT CRANK
ENGINE OR SLOW
CRANKING

Corrective action

Improper grade oil.
Discharged battery.
Defective battery.
Loose fan belt.

Trouble in charge system,

Wiring connection trouble in starling circuit.

Defective ignition switch.

Defective starter motor.

{Trouble-shooting procedure on starting circuit)
Switch on the starting motor with light “"ON."

When light goes off or dims considerably.

a. Check battery.

Replace with proper grade oil,
Chaige battery.

Replace.

Adjust.

Inspect.

Correct.

Repair or replace.

Repair or replace.

b. Check connection and cable

c. Check starter motor.

When light stays bright.

a. Check wiring connection between battery and starter

[ torn.

b. Check starter swilch.
c. Check starter motor.

e P - = L

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

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

Ipnition system in trouble

Fuel system i trouble

Valve mechanism does not work properly
Low compression

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

Crood spark occurs.

. Check spark plug.

. Check fuel system.

o PR B -

No spark occurs.

Very high current.

. Check igmition liming.

. Check cylinder compression.

Check the current flow in primary circuit.

Inspect primary circuit for short.
Check breaker point operation.

ET-24
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Condition

Probable cause

Corrective action

Ignition systéem in
trouble

Fuel system in trouble

Low compression

i TETrE

Low or no current .

Burned distributor point.

Improper point gap.

Defective condenser.

Leak at rotor cap and rotor,
IDefective spark plug.

Improper ignition timing.

Defective ignition coil.
Disconnection of high tension cable.

Loose connection or disconnection in

primary circuit,

Lack of fuel,

Dirty fuel strainer,

Dirty or clogged fuel pipe.

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

Dirty or clogged carburetor.

Clogged breather pipe of fuel tank.
Damaged anti-dieseling solenoid.

Incorrect spark plug tightening or defective

. pasket.
' Improper grade engine oil or low viscosity.

Incorrect valve clearance.

Compression leak from valve scat.

- Sticky valve stem.

Weak or defective valve springs.
Compression leak al cylinder head pasket.
Sticking or defective piston ring.

Worn piston ring or cylinder.

{Trouble shooting procedure)

Pour the engine oil from plug hole, and then measure

cylinder compression.

Compression increases.

Compression does not change.

Check for loose terminal or disconnection in
primary circuit.

Check for burned points.
Repair or replace.

Adjust.

Replace.

Clean or replace.

Clean, adjust plug gap or replace.
Adjust,

Replace.

Replace.

Repair or replace.

Supply.

Replace,

Clean.

Repair or replace.
Check and adjust.
Correct.

Adjust.

Disassemble and clean.

Repair and clean,
Replace.

Tighten to normal torque or replace gasket.

Replace with proper grade oil.

Adjust.

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

Replace gasket.

Replace piston rings.

Overhaul engine.

Trouble in cylinder or piston ring.

Compression leaks from valve, cylinder head
or head gasket.

ET-25
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Condition

Probable causc

Corrective action

IMPROPER ENGINE
IDLING

Fuel system in trouble |

Low comprassion

Others

Clogged or damaged carburetor jets.
Incorrect idle adjustment.
Clogped air cleaper,

Defective manilold gaskets or carburetor
insulator.

Improper float level adjustment.

Incorrect valve clearance.

Extremely low revolution.

Poor acceleration above 1,000 rpm (Twin
carh.}

Defect or malfunction of the ignition system
{spark plug, high tension cable, breaker
point, ignition coil, etc.).

Incorrect basic ignition timing.

Incorrect valve clearance,

B.C.D.D. adjustment incorrect.
Damaged vacuum control solenoid,
Sticked anti-stall dash pot.

Clean or replace.

Adjust.

Replace element.

Replace gasket or insulator.

Adjust,
Previously mentioned.

Adjust.
Adjust.

Loosen idling adjusting nuts about a half
turn.

Replace

Adjust
Adjust

Adjust,
Replace,
Replace.

ENGINE POWER NOT
UP TO NORMAL

Low compression

Ignition system in trouble

Fuel system in trouble

Air intake system in
trouble

Incorrect ignition timing.
Defective spark plugs.
Defective distributor points.

Malfunction of choke system.
Clogged fuel pipe or floating valve.
Dirty or clogged fuel strainer,

Fuel pump will not work properly.
Clogged carburetor jets.

Clogeed air cleaner.

Air inhaling from
carburetor gasket.

manifold = gasket or

Previously mentioned.

Adjust.
Clean, adjust or replace plugs.

Diress, or Also  check

condenser.

replace  points.

Adjust.

Clean.

Replace.

Kepair or replace.

Dizassermnble and clean.

Replace element.

Replace gasket.

ET-26
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Condition

Probable cause

Overheating

Overcooling

Insulficient coolant.

Loose fan belt.

Worn or defective fan belt.
Defective thermostal.
Defective water pump.
Clogged or leaky radiator.
Defective radiator filler cap.

Air in cooling system.

| Improper engine oil grade

Incorrect ignition timing.
Defective carburetor (lean mixture).

Defective thermostat,

Improper octane fuel.
Improper tire pressure.
Dragging brake.
Clutch slipping.
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Corrective action

Replenish.

Adjust fan belt,
Replace.

Replace.

Replace.

Flush, repair or replace.
Replace.

Retighten cach part of cooling system,

Replace with proper grade oil.
Adjust.

Owverhaul carburetor.

Replace.

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

Adjust.

NOISY ENGINE
Car knocking

Mechanical knocking

Crankshaft bearing
knocking.

Connecting rod
bearing knocking.

Piston and cylinder
noise,

Overloaded engine.
Carbon knocking.

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

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

This is a little higher-pitched noise than the
crankshaft knocking, and also increases
when engine is accelerated. Cause a misfire
on each cylinder and if the noise deminishes
almost completely, this crankshaft bearing
generales the noise.

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

Use right gear in driving.

Disassemble cylinder head and remove
carbon.

Adjust ignition timing.
Use specified octane fuel,
Use specified spark plug.

This is caused by worn or damaged bearings,
or unevenly worn crankshaft. Renew
bearings and adjust or change ctankshaft,
Check lubrication system,

Same as the case of crankshaft bearings.

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

Overhaul engine.
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EMISSION CONTROL AND TUNE-UP

Condition

Probable cause

Piston pin noise.

Water pump noise.

- —_ m— [TE BT & r
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This noise is heared at each highest and
lowest dead end of piston. To locate the
place, cause a misfire on each cylinder.

This noise may be caused by worn or
damaged bearings, or by the uneven surface

of sliding parts.

Corrective action

This may cause a wear on piston pin, or
piston pin hole.
Renew piston and piston pin assembly,

Replace water pump with a new one.

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

Improper ignition timing

Fuel system in trouble

Defective ¢ylinder head,
atc.

[mproper ignition timing.
Improper heat range of spark plugs.

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

Defective carburetor jet.

i Improper function of the float.

Uneven idling. (Run on)

Improperly adjusted valve clearance.
Excess carbon in combustion chamber,

Damaged valve spring (back fire, after fire).

EXCESSIVE OIL
CONSUMPTION

Qil leakage

Adjust ignition timing.
Use specified spark plugs.

Replace them with new parts.

Disassemnble carburetor and check it.
Adjust the level, and check necdle valve.
Adjust.

Adjust.
Remove head and get rid of carbon,

Replace it with a new one,

- mrr———— -

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

Defective oil secal
crankshaft.

Loose or damaged locker cover gasket.

in front and rcar of

Improper tightening of oil filter.

Loose or damaged oil pressure switch.

Tighten it.

Renew gasket or tighten it.
Renew gasket or tighten it,
Renew oil seal.

Renew gasket or tighten it {but not too
much).

Renew gasket and tighten it with the proper
torque.

Renew oil pressure switch or tighten it.
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EMISSION CONTROL AND TUNE-UP

Condition
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Excessive oil
consumption

Others

See the explanation
of the power decrease

Others

Probable cause

Corrective action

Cylinder and piston wear.

I Improper location of piston ring gap or
. reversely assembled piston ring.

Damage piston rings,

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

Worn valve stem.

Inadequate quality of engine oil.

POOR FUEL ECONOMY

Engine overheat.

Overhaul cylinder and renew piston.

Remount piston rings.

Renew rings.

Repair or renew piston and cylinder,
Renew piston and piston ring.
Replace seal lip with a new one.

Renew valve or guide.

Use the designated ol

Previously mentioned.

Excecding idling revolution.

Defcelive acceleration recovery.
| Fuel leakage.

Adjust it to the designated rpm,

Adjust it.

Repair or tighten the connection of fuel
pipes.

= R

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Excessive wear on the
sliding parts

Scuffing of sliding
parts

Inadequate oil quality.
Overheat.

Defective function of oil pump regulator
valve.

Functional deterioration of oil pump.
Blocked oil filter.

Increased clearance in various sliding parts.

| Blocked oil strainer.

Troubles in 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.

Use the designated oil.
Previously mentioned.

Disassemble oil pump and repair or renew it.

Kepair or replace it with a new one.
Renew it.

Disassemble and replace the worn parts with
new ones.

Clean it.

Replace it with a new one.

Previously mentioned,

Exchange the oil with proper one and
change element.

Change element.
Previously mentioned.
Check the fuel system.

Previously mentioned.
Readjust to the designated clearances.
Previously mentioned.

Check the fuel system.
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ENGINE MECHANICAL

GENERAL DESCRIPTION

L16 AND {18 EMNGINES
CY LINDER -BLOCK: -1/
CRANKSHAF T ..

PISTON-GND CONNECTANG "ROBD- i

B g A e R e S

L16 AND L18
ENGINES

The L16 and L14 engines featurs
OH.C, valves, wedge-shaped combus-
tion chamber, alminum  heads and
fully balanced 5-bearing crankshait to

CONTENTS
Ehd-2 124 - WS N SR ol s VR Tt 3t e AR €T e EM-3
EN-R e A R BN 5 o0, e e e P B B Ehd-d
FEM-3 o e ol o 8 A R o W e e A N e e e P E M-
-3 MANITEOEDS Ehd-4
k-3

turn out smooth, dependable power.
The cylinder block is cast in a single
unit, tealuring deep skicting.

These engines are equipped with

EM-2

single, 2-harrel, downdraft carburetor
thalt incorporates a special device 1o
control emissions.

EM2E56

Fig. EM-I Cross section view



ENGINE MECHANICAL

Main spcuil‘it‘.ﬂtinus

LiG Li#

Displacement ce fewin)

Bore x stroke mn (in)

Cormpression ratio

[gnition timing for M/T
BT DC. {for A/T)

1,595 (97.33) |

83 x 7137

1,770 (108.01)

Ra = 74

(3.268 ¥ 2.902) (3.346 % 3.071)
85 —
590800 mm

{Retarded side)

597650 rpm +

iy "

{ Retarded side)

|
13" range J ‘

M/T: Manual Transmission

CYLINDER BLOCK

The cylinder block, which is of a
monoblock special casting structure,
adopts five-bearing-support system for
quictness and higher durability.

The cylinder horeg are surrounded
by conling jackets and  machined

directly in the block. The oil ways in
the block are arranged so that the
full-flow oil filcar is directly attached
to the nght hand side of the block.

Fig, EM-2 Cylinder block

CRANKSHAFT

The crankshaft s a special steel
torping. Fully balanced, it turns out
smooth, dependable power at high
specd.

The L18 engine uses eight balance
weights, while the orhers use four.

A/T: Automatic Transmission

Main bearings gain lubrication [rom
vil pumped through the main oil
gallary und the oil holes which run in
parallel with cvlinder hores. There are
drilled oilways in the crankshaft for
the lubricating oil. The center main
bearing is  equipped with thrust
washers to take up end thrust of the
crankshaft.

EmMOTE

Fig. EM-3 Crankshaft { L18)

EMO7Y
Fig. EM-1 Crankshaft (L18)

PISTON AND
CONNECTING ROD

The pistons are special alminum
casting with struts to contral thermal
expansion and have two compression
nngs and one combined oil fng. The

EM-3

pision heads are slightly dished. The
piston pin 15 a special hollow steel
shafl. 1t is full-floating fit to the piston
and press fit to the connecting rods.
The connectling rods are special
forged steel. il is sprayed to the
connecting rod small ends Lhrough
drilled pussages in the larpe ends of
rod. {hl holes in the connecting rods
are located so as to insure aptimem
lubrication under heavy load.

EMOZ0
Fig. EM-5 Pizton and connecting rod

CYLINDER HEAD

The cylinder head iz made of light
and strong alumioum alloy with pood
cooling efficiency; il conluins wedps
type combustion chambers. A special
alumi pum bronze walve seat is used on
the intake valve, while a hear resstant
steel installed on the
exhaust valve, These parts are all hot
press-firted.

valve seat i3

Fig EM-6 CUylinder head

CAMSHAFT

Camshatt 15 made of special cast
irort and located inside rocker cover.
Four aluminum alloy brackets suppart
camshaft.,  Camshaft  bearings are
lubricated from oil holes which lead to
the main oil gallery of the cylinder
head.

The concentric passages are drilled
i the front and rear part of the
camshalt

The oil to each cam lobe ig supplied
through an oil hole drilled in the base



ENGINE MECHANICAL

circle of each lobe. Lubricant is
supplied to the front oil gallery from
2nd camshaft bearing and to the rear
pil gallery from 3rd carmshaft bearing.
These holes on the base circle of lobe
siupply lubricant to the cam pad
surface of the rocker arm and to the
valve tip end. The cams feature a
long-overlap profile to reduce NOx
Bmission.

Fig. EM-7 Camshafl

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 highspeed
performance,

Dual type valve springs are equip-
ped.

3
@tgﬁ% ;

H?E
o .

) e

Lxhaust Intake

EMOa4

Fig, EM-8 Vglue mechanism

CAMSHAFT DRIVE

Camshaft is driven by a double row
roller chain driven by crankshaft. The
tension of the chain is controlled by a
chain tensioner which is operated by
spring and oil pressure. The rubber
shoe type tensioner insulates vibration
of the chain and controls tension of
the chain.

EROBS

Fig. EM-3 Chain driving system

MANIFOLDS

The intake manifold is made of
casted aluminum alloy.

The exhaust manifold. identical in
design on both engine types is a dual
exhaust systém intended to prevent
decrease 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.

EM257
Fig. EM- 10 Manifolds

ENGINE DISASSEMBLY

FRELIMINARY CLEANING AND

B T e 1T e I o R P e e
e, S AL, o S R Ry

PRELIMINARY
CLEANING AND
INSPECTION

Before  disassembling  engine,

observe the following items:

1. Fuel, oil or water may leak past
cylinder head and block. Prior to
disassembling, check cylinder head,

EM-4

CONTENTS
PISTONS AND CONNECTING RODS .. ... ... EM-6
...... EM-4 CYLINOER HEAD - Tiis r i i b OB
EA-6

front chain cover, oil pan and oil filter
gaskets and crankshaft and water

pump seals for sign of leak past their
pasketed surfaces.
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2. Check carburetor and fuel pump
for condition; fuel hoses for deteriora-
tion, cracks or otherwise leakage of
fuel past their joinled or connected
surfaces.

3.  Remove air cleaner. alternator,
distsibutor and starter, and plug up
garburetor — gir-hoen  and - distributor
hole to prevent cniry of forcign
matter.

4.  Wipe dust and mud off engine.

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

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

DISASSEMBLY

To remove engine from car, reler to
relative topic under “Engine Removal
and Installation™ i Chassis and Body
Service Manual, Section ER,

. Remove Lransmissicon from
ENgine.

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

3. Plage engine assembly on the
engine stand.

(1}  Remove fan and fan pulley.

{2} Remove engine mounting R.H,
{3)  Remove oil filter using special
tool *Chl Filter Wrench ST 19320000,
{4)  Remove vil pressure switch.

{5) Install engine attachment to
cvlinder  block using  bolt  holes
securing alternator bracket and water
drain plug.

(6) Set engine on the stand.

“Enginc Attachment STO5260001™
“Engine Stand ST0O5015000"

»
-

.

STU50180007 7B

g
L1

¥ "'ge‘ CL i 1
= ﬂ:!d_ i

EMOEE

Fog. EM-11 Engine on engine stand

Remove oil level gauge.
Remove clutch assembly.
Remuove high tension cable.
Remove spark plugs.
Remove thermostat housing.

o =g

E MOBS ]. Lk
Fig. EM-12 Remouing thermostat
housing
9. Remove rocker cover.
10, Remove carburetor.
11.  Remove ntake and exhaust

manifolds.

EMO90 N
Fig. EM-13 Remouving manifolds

12.  Remove engine mounting L.H,
13.  Remove crank pulley,

14, Remove water pump.

I15.  Remove fuel pump.

6.  Remove fuel pump drive cam.
17. Remove camshaft sprocket .

EMO91

Fig. EM-14 Remouving camshaft
sprocket

EM-5

18  Remove cylinder head assembly.
Use special tool “Cylinder Head Baolt
Wrench ST10120000™ to remove eyl
inder head bolts. Loosen holts from
(1) to () as shown in Figure EM-I15.

ST10120000

|=|-_ I B _\J_-I é; ]
(6 W 8T () emosz

Fig. EM-15 Cylinder head bolt
loosening sequence

Neote: For the convenience of cylinder
head replacement, special tool
“Chain Stopper ST17420001"" is
prepared to support timing chain
during the service operation. By
using this tool, timing marks on
crankshaft sprocket and timing

chain will be unchanged. So the
work for aligning timing marks will
be saved so much.

Fig. EM-16 Supporting timing chain

19.  Invert engine.
2. Remove oil pan and oil strainer.

Fig. EM-17 Removing oil strainer
eerrcd il pump
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21. - Remove oil pump and its drive
spindle,

22, Remove front cover. .

23, Remove chain tensioner.

EMOSE

{I !:I'r;t i I f; .:I F[g'. EJ.I‘:’.'.EI .H‘ ] GL-‘IHE ﬁ.ﬁ" “_|h E”.’J

Fig. EM-24 Removing buffle plate and
net
8.  Remove main bearing caps.
Use special tool “Crankshaft Main
Bearing Cap Puller ST16315000" to

e EMOSE remowve center and rear main bearing PISTONS AND
R:EH.IGIL'I'?]H chairn tensioner caps. Keep them in order, CONNECTING RODS

and timing chain 1. Remove piston rings with a ring
TEMEWET.

24.  Remove timing chain,
25, Remove oil thrower, crankshaft
worm pear and chain drive sprocket.

Fig. EM-22 Remouving rear maoin Fig. EM-25 Remouing piston ring
bearing cap

- 2. Press out piston pin with special
Fig. EM- 19 Remouing chain drive tonl  “Piston Pin Press  Stand
SPJ"ﬂﬂkEf STIJ{]H—][H']] _11
29, Remove rear oil seal.
26, Remove piston and connecting
rod assembly. Take off connecting rod
bearings and keep them in order.

; | DATSHm
i |'r-—--!
T e
'|:I I| | 4
Sl e e
Z~ - VeSS R
. 5 A |'r| EM103
Ly | : . .
J (5 (> N % Fig. EM-26 Remouving piston pin
|| :EI | | | by 2 / e ¥ £
_I ; : Ty, .. r - -
| ||.'I§'..- £y Sy =g S B % 3. Keep the disassembled parts in
]I i!'E )i :._! et L Fig, EM-23 Removiag rear o $eal order.

connccfing rod assembly

CYLINDER HEAD

30, BRemove crankshalt, 1. Loosen walve rocker pivot lock
27.  Remove Nywheel. Be careful not 3l.  Remove huffle plate and cyl nut and remove rocker arm by pressing
o drop it. inder block net. down valve spring.

EM-E
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Fig. EM-27 Removing rocker arm

MNote: Take care not to lose valve
rocker guide.

2. Remove camshaft,

EM 105
Fig. EM-28 Remouving camshaft

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

3.  Remove valves using special tool
“Valve Lifter ST12070000."”

ST12070004)

r;g F‘M 29 Hemoving valve

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

Exhaust  Intake EM107

Frg. EM-30 Valve components

Note: Be sure to leave camshaft
bearing intact. Because the bearing
center is liable to be out of align-
ment.

INSPECTION AND REPAIR

PREPARATION FOR INSPECTION . ..
CYLINDER HEAD AWD VALWVE ...
Checking cyiinder head mating face . . .

Valve assermbly

CAMSHAFT AND CAMSHAFT

RERL PG s e e Lo E b T P e
Camshafl bearing clearance , ., ... ..,
Nl Bming o e
Camshaftalignment . ... .. 0. 0a.

g i A g Ti e Ly N e e e A
How to measure cylinder bore ., . .,
Cylinderboring ... 0 0 o v

PREPARATION FOR
INSPECTION

1. Before cleaning, check for sign of

e A I o e e b il W A
Racker arm and valve rocker pivat ..
Valveguide | oL Lo i e,
Valveseal inserts . .. o o s

water and oil leaks in cylinder block
and head.

2. Clean oil, carbon deposits and
sealant from all parts. Remove gasket.

EM-7

CONTENTS

...... . EM- 7 PISTONS, PISTON PINS AND PISTON
....... ENM- B ;g 1 R A A A L T R A L S e Ra L T
_______ EM- B EOMMECTING ROD .. s iiciiioiidiney ENLG
...... EM- B CRANKSHAET . . e s e es ~EM-16
,,,,,, O EM- B BUSHING AND BEARBING | .. .. .. o o .- EM18
...... . EM-"9 Measurement of main bearing
...... . EM- 9 o e M L e T T T R L S T T
....... EM-10 Measurement of connecting rod

D T P O e e e T, EmM-18
...... . EM-12 Fitting baarings . ... e EM-18
...... . EM-12 MISCELLANEQLS CDMF’GNEMTS._..-.-.. .o EM-20
....... En-12 Crankshaft sprocket, camshaft
....... EM-13 . - e iy Tk A iy EM-20
...... . EM-13 Chain tensioner and chainquide . .. .. .. ... EM-20
...... . EM-13 Fiywheel [ o s s e s e ENEZ0
....... EM-14 Front coverand rear oilseal . ... ... ... ... EM2

3. Clean all oil holes with solvent
and dry with compressed air. Make
sure that they are not restricted.
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CYLINDER HEAD
AND VALVE

Checking c}'lindef head
mating face

ErIDS1
Fig. EM-31 Cwlinder head

Note: Never remove  camshaft
bearings unless vou have a suitable
machine boring camshaft
bearing in line. If vou once remove
camshaft bearings, bearing centers
will be out of alignment and
reconditioning s very difficult
without center borings.

for

1. Make a visual check for cracks
and flaws.

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

Fig. EM-32 Checking cylinder head

surface
Head surface flatness
Standard Maximum
less than 0L.05 0.1 mm
mm (L.0020 in) (0.0039 in)

Valve assembly

1, Check e¢ach of the intake and
exhaust valve for worn, damaged or
deformed valve caps or stems. Correcl
ar replace the valve that is defective.
2. Walve face or valve stem end
surface should be refaced by using a

= 4
-
e

Efli1 09

Fg EM-33 Infake and exhoust valve

vialve arinder. dimensions
' In. | 42.0 10422 (1.654 to 1.661)
L16 | -
fr : 1 $ : .?.
H Yalve head diameier E?{'__-_______' Pt toap L ERT S i)
fin o) In. | 42.0t042.2(1.654 to 1.661)
Ex. | 35010 35.2(1.378 Lo }.386)
| g .
i ok et 116 [n. 1149 to 115.2 (4.524 13 4.535)
) LIS 1 e | 115716 116.0(4.555 to 4.567)
Valve stern diameter | 116 | In | 7.965 to 7.980 (0.3136 10 0.3142)
A ; L1%
i) Ex. | 7.045 to 7.960 (0.3128 to 0.3134)
(x Valve seat angle In. & Ex. 45%30°

EMTI10

Fig. EM-34 Checking valve stem
diame ter

EmM111

Fig. EM-35 Regrinding valve foce

Note: When valve head has been wormn
down to 0.5 mm (0.0197 in) in

EM-8

thickness, replace the valve.
Grinding allowance for the valve
stem end surface iz 0.5 mm (0.0197
in) or less.

Valve spring

1. Check valve spring for squareness
using 4 steel square and surface plate.
If spring is out of square more than
1.6 mm (0L.063 in), replace with a new
one.

2. Measure the free length and the
tension of cach spring, If the measured

value exceeds the specified limit,
replace spring.
G

i Fii-srr I

i e g 2 TR
Fig. EM-36 Meosuring spring squareness
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EM113

Fig EM-37 Measuring spring tension

Spring specifications

Rocker arm and valve
rocker pivot

Check pivot head and cam contact
and pivot contact surfaces of rocker
arm for damage or wear, If defects are
found, replace them. A defective pivot
necessitates its replacement together
with the corresponding rocker arm.

Valve guide

Measure (he clearance hetween

valve pguide and valve stem. If the
L16 and L18 clearance exceeds the designated limit,
SN replace the worn parts ar both valve
Nalve o b . . and wvalve pguide. In this case, it is
Ao iy eelpdy Y essential to determine if such a
Duter 4998 (1.968) clearance has been caused by a worn
Intake or bent valve stem or by a worn valve
Inner 44 85 (1.766) guide.
Outer 49 .98 (1.968)
T S 8.3 1o 8.3 dia.
N, _ S [0.327 10 0.355)
Inner 44 85 (1.766) add j
Valve spring pressured length
{valve open) mmj/kg (in/lb) 30,125 b=
\ D 12.023 to 12.034 dia.
Outer 20.5/49.0(1.161/108) Intake 157 [0.4733 10 0.4738)
Intake ——— "‘L'——"'--a... ek .j
Inner 24.5/25.5 (0.965/56.2) R kol __,-i r
! | B.000 to B 'I'!IIE- dia. 9.5 dia.
Outer 29.5/49.0(1.161/108) 1] (03150 o 0.3157) (1.374)
Fakiitiat = 10,8(1.425) Unit e
Lomnrm il
Inner 24.5/25.5 (0.965/56.2) 59 02,323 .

Valve spring assembled height

(valve close) mm/kg (inflb)
Quter
Intake
Inner
Outer
Exhaust
[nner

EMi1Ta

i Fig. EM-38 Standard valve guide

40.0/21.3 (1.575/47.0)
35.0/12.3(1.378/27.1)
40.0/21.3 (1.575/0.839)

35.0/12.3(1.378/0.484)

EM-9
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\ Intake valve Exhaust valve
Stem to guide L16 L18 t 0.020 to 0.053 0.040 to 0.073
clearance mm {in) : (00008 to 0.0021) (0.0016 to 0.0029)
Max. tolerance of
above clearance L16, L18 0.1 {0.0039)

min {in)

As an emergency expedient, a valve
is pushed in valve puide 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 stem and guide
exceeds the maximum limit of 0.1 mm
(0.0039 in).

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

Max. allowable deflection

" 0.2 mm (0.0079 in)

:_-‘!-T ':- i
|"'_1'| 130 mm (1.181 i)
h II| i . =
.-\-I;:__Il .

s EM115
Fig. EM-39 Measuring clearance

befween valve slem
and valve guide

Replacement of valve guide

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

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

2. Beam cylinder head side guide
hole at room temperature,

Intake Exhaust
106 l-.h-.
0417307 . [ 106 (04173 =

o | B

il

EMI1E
Fig. EM-q0 Valve guide hole

Licand L18

Guide hole inner guide

For standard valve |

_ 11.985 to 11.996
| (04719 to 0.4723)

diameter *a” mm (in)

guide

For service valve |

1218510 12.196
| (0.4797 t0 0.4802)

3. Press new wvalve guide into valve

Valve guide of 0.2 mm (0.0079 in)

carefully so that it will fit smoothly oversize diameter is available for
after heating cylinder head to 150° 1o service,
2009C (3027 to 3927F).
M L16 and 118
Interference fit of valve 0.027 1o 0.049

guide to guide hole mm (in)

(0.0011 t0 0.0019)

EM-10

Fig. EM-41 Reaming vslve guide

4. Ream the bore with valve guide
pressed in, using special tool “Valve
Guide Reamer Set ST11035000."
Beaming bore;

5.000 to 5.018 mm

(0.3150 to 0.3157 in)
5. Correct valve seat surface with
new valve guide as the axis.

Valve seat inserts

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

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

Fig. EM-42 Carrecling valve zeal
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Intake

Lrnit: mm {in)

Licand L18

- ———

42 (1.654)
[- __g”':'__lltflﬂ-
i' L T
|

-

e

7.0 00,303) |5 i
=38 (140G
dia.

EM 2EB

Exhaust

Unit: mm (in)

Ll6

LI8

7.5 (0,295)

']

-

30180 d
}.._{_L.l 1) i

\ =JI.'!I

32.6 (1.2R15) dia.
e

| 30 {1.181) dia.

=
i 1.3 {0.295)

37080 10 37.096 (1.459 10 1 460) dia. 37.080 to 37.096 (1.459 to 1.460) dia.
L

Cylinder head recess diameter

EmM129

Fig. EM-43 Standard valve seat

Unit: mm (in)

diriensions

Replacing valve seat insert

Ll6and L18

1. Old insert can be removed by
boring out until 1t collapses. The
machine depth stop should be set so

For factory standard
insert

45.000 to 45.016(1.7717 to 1.7723)

that boring cannot continue beyond
the bottom face of the insert recess in
cylinder head.

Intake
For service insert

45,500 to 45516 (1.7913 1o 1.7920)

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

For factory standard
insert

Exhaust

37.000 to 37 016 (14567 1o 1.4573)

3. Machine cylinder head recess to
the concentric circles to valve guide

For service insert

37.500 to 37.516 (1.4764 1o 1.4770)

center so that insert will have the
correct fit.
4. Ream the cylinder head recess at

Intake
Interference

0.081 to 0.113 (0.0032 to 0.0044)

fit mm (in)

Exhaust

0.064 to 0.096 (0.0025 to 0.0038})

EM-11

room temperature.

3. Heat cylinder head to a tempera-
ture of 150" to 200°C (302" to
392°F).

6.  Fit insert ensuring that it beds on
the bottom face of its recess, and
caulk more than 4 points.

7. Valve seats newly fitted should he
cut  or  grownd the specified
dimensions as shown in Figure EM-44,
8.  Apply
grinding compound to valve contacting
face and put valve into guide. Lap
valve against its seat until proper valve
seating is obtained. Remove valve and
then clean valve and valve seat.

at

sruall  amount of  fine
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Ll6and L13

Intake

Unit: mm (in)

1.4 (0.0551)

.121; ”fi\n\\ / {

38 (1.4961)dia.
'39.6 (1.5591)dia.

- 45{1 17117 —=

—rr—i1m —w—raa

T 4L B (164 5T dia,

Lla

L1&

Exhaust

Y

[ rd

a 1.7 (0.0669)

r".L_

Unit: mm {in}

- X {J..-lﬁﬁﬂd'l‘ﬂ

P
{30 (1.1811) dia.

- 326 {1.2835) dia.

1.3 (0,0512)

=30 {1.1811) dia.

—=I32.6 (1.2835) dia,
1346 (1.3622) dia.
17 (1.4567) dia.

EMIZ1

CAMSHAFT AND
CAMSHAFT BEARING

Camshaft bearing
clearance

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

EmM119

Fig. EM-45 Checking camshaf! bearing

Fig. EM-44 Valve seat dimensions

Camshaft journal to bearing clearance

——

T

g e Standard

Wear limit

0.038 to 0.067

il clearance mm (in) (0.0015 to 0,0026)

0.1 (0.0039)

48,000 to 48.016
(1.5898 to 1.8904)

Inner diameter of cam
shaft bearing mm (in)

Valve timing

This diagram will apply to all
cylinders, If any valve is found “out of

specifications,”’ one possibility is that
cam lobe is worn or damaged, calling
for replacement of camshaft.

na

= MAZED

Fig EM-46 Valve timing diagram

EM-12
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o Standard

Bend limit

Camshaft bend
mm {in)

0.02 (0.0008)

0.05 (0.0020)

Camshaft alignment

1. Check camshaft, camshaft journal
and cam surface for bend, wear or
damage. If defects are beyvond the
limits, replace the affected parts.

2. A bend wvalve is one-half of the
reading obtained when camshaft is
turned one full revolution with a dial
gauge to 2nd and 3rd journals.

EFig. EM-47 Checking camshaft bend

N n . el L16 and L18
g 5 Intake
Standard height 3G.95 to 40.00
of cam mm (in) Fxh'ms.’r (1.5728 to 1.3748)
Wear limit of cam height mm (in)

Allowable difference in diameter

= o

0.25 (0.0098)

helween max. worn and min.  mm (in) 0.05 (0.0020)
worn parts of camshaft journal
Maximum tolerance in journal . 0.1(0.0039
diameter o ie) Shal )
Camshaft end play mm (in) | 0.08 to 0.38 (0,003 1 to 0.0150)
Bhom e S, Standard Maximum talerance
- -‘-\_\-\‘\_-" - -
Surface flatness less than
g
mm (in) 0.05 (0.0020) IR B

CYLINDER BLOCK

1. Visually check cylinder block for

cracks or flaws.

2. Measure the top of cylinder block
(cylinder head mating face) for
warpage. [f warpage exceeds the limit,
correct it,

EM-13

aurfm;'ﬂ
3. Using a bore gauge, measure cyl-
inder bore for out-of-round or taper.
[f, out-of-round or taper is excessive,
rebore the cvlinder walls by means of
a boring machine. Measurement should
be taken along bores for taper and
around bores for out-of-round, See
Figure EM-50.
Oui-of-round  X.¥
Taper A-B

— Irr:l

e

i |
ESUIT550 1 ez
Fig. EM-48 Measuring cylinder bore
dinmeter
4.  When wear, taper or out-of-round

is minor and within the limit, remove
the ‘step at the topmost portion of
cylinder using a ridge reamer or other
similar tool.

How to measure
cylinder bore

A bore gauge is used. Measure
cylinder bore at top, middle and
bottom posilions toward A and B
directions as shown in Figure EM-30
and record the measured values.

[EER20 0.7874)
60 (2.382)

I

100 E3}94}

“"‘%}\[
N

EmM125

Fig. EM-50 Cylinder bore measuring
positions
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—
b 5 Standard i
A Wear limit
o L16 L18
1
. 83.000 to 83.050 £5.000 to 85,050
s (3.2677 to 3.2697) (3.3465 to 3.3484) Nl
Cylinder bore T 3 T e e i
mm (in) Qut-of-round 0.013 (0.0006) #_H,r-’”'f
e TRt Dol e, £ e
Taper 0.015 (0.0006) ot
dpaitid il
Difference |1':“urj:'lillpi;::fr bore 0.05 (0.0020) 0.2 (0.0079)
Oversize pistons specifications A: Skirt diameter as measured
. B: Piston-to-wall clearance
E“‘n______ L& 118 C: Machining allowance (0.02 mm)
e 1 (0.0008 in)
Piston diameter mm (in) Note: To prevent strain due to cutting
AL 82.985 to §3.033 84.985 to 85.035 heat, bore the cylinders in the order
e (3.2671 to 3.2691) (3.3459 to 3.3478) of 2-4-1-3.
0.50 (0.0197) §3.465 to 83.515 85.465 o 85.515 :Iim?i i’:{?:e S ek “:}“ﬂ:;"; 5‘5
Oversize (3.2860 to 3.2880) (3.3648 10 3.3667) LT R e
1.00 (0.0394) 83.965 to 84.015 86.965 to 86.015 jsl;st o
7 13057 ta 3. ] 3. . ITidk ed fequires the ulm dre
Spgi ( el o R since it is expanded by cutting heat.
6. As a final step, cylinders should
ks 250 be honed to size.
Cylinder boring L ] 7. Measure the finished cylinder
I. When any of cylinders needs i - == = bore for out-of-round or tapered part.
boring, all other cylinders must also ba e E— _r::_ 8. Measure piston to cylinder clear-
hored at the same time. \ ,/ﬁ\ | ance.
2. Determine piston oversize ac. R O | ; )L—'-E; LR o This clearance can be checked
cording to the amount of wear of about 20 "‘mh[&?ﬂjq'_i“l_.;‘jjf easily by using a feeler gauge and a
cylinder. - e - spring balance hooked on feeler gauge,
3. The size to which cylinders must A "““mﬁ_\h mqasuﬂng the amount of force re-
be honed is determined by adding to Jﬁr EM127 quired to pull out gauge from between
the largest piston diameter (at piston Fig EM-52 Measuring piston skirt piston and cylinder.
skirt in thrust direction) piston-to- diame ter
cylinder clearance, MNotes:

Rebored size calculation a. When measuring the clearance,

D=A+B-C= A+ [0.005 to 0.025 slowly pull the feeler gauge straight
mm (0.0002 to 0.0010 in})] upward.
Where, b. It is recommended that piston and
D: Honed diameter cylinder be heated to 20°C (68°F).
O e R L16 and L18
Standard clearance mm (in) 0.025 to 0.045 (0.0010 to 0.0018)
Feeler gauge mm (in) 0.04 {0.0018&)
Extracti
Fig. EM-51 Measuring pizston diameter IRRDR oRc kg (1b) D I LR 1 331}

EM-14
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Em28

Fig. EM-53 Measuring piston fit

in eylinder

Cylinder liner for service

Note: If cylinder

bore has worn
beyond the wear limit, use cylinder
liner.

Undersize cylinder liners are avail-
able for service.

Interference fit of cylinder liner in
cvlinder block should he 0.075 to
0.085 mm (0.0030 to 0.0033 in).

Unit: mumn (in)

Hx.
-H“"\-.
A Ll6
> 2 e LA el
. Ouiside diameter [nner diameter
4.0 (0.1575) 87.00 to ET_{'ISL
Undersize

AT

(3.4252 to 3.4271)

4.5 (0.1772)
Undersize

B7.530 to B7.55

£2.50 10 &2.60

(34449 to 3.4468)

5.0 [[I'. 1969)
Undersize

E8.00 to BE.05
{34646 10 3.4665)

T=LL

o

(3.2480 to 3.2520)

PISTONS, PISTON
PINS AND
PISTON RINGS

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

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

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

Side clearance

4.  Push ring into cylinder with a
piston 50 as to place it squarsly in
cylinder; measure ring gap with a
feeler gauge.

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

K h
I "‘,“ \ -
-
'|I i ..__,.-
-

- 5 ;
- \H'x _.___.-"
%
\ i L% H—“'.
ALK " \
N
-.;." :“ﬁ." _.-"' \“-__H ",I
.."". I i -HEI.‘KI'.
D ! L
'\ ”\_‘ “ EM130

"‘Fig- EM-55 Measuring ring gap

MNotes:

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

b. Owversize piston rings are available
for service,

L16: 0.5 mm (0.0197 in), 1.0 mm
{0.0394 in) and 1.5 mm (0.0591 in)
oversize.

L1%: 0.5 mm (0.0197 in) and 1.0
mm (0.0394 in).

Unit: mm (in)

Fig. EM-64 Measuring piston ring
zide elearance

T
H‘RH Standard 2T,
. b Frer A . EL ] LI D L WL"-H.]' Il.lTl.IT
-H‘“x. L1a i P TEoE St SR :
ik 0.040 to 0,080 {(.045 to 0.08
¥ (0.0016 to 0.0031) | (0.0018 to 0.0031)
= | 5 | e T e e e £11E4 A
; . 0,030 to 0.07
LRI oon)s sanegty LT T S o st
Oil ring e | -
| J
Ring gap Unit: mm (in)
|
\\RH& | Standard ; : o
) | Wear limit
L Li6 L18§
. (.25 to 0.40 0.35 to (.55
Top ring

(0.0098 1o 0.O157)

Second ring

Oil ring

0.15 to 0.30

(0D 38 to 0.0217)

0.30 to 0.50

(0.0059 to 0.0118) {(0.0118 to 0.0197)

0.3 to 0.9
{00118 to 0.0354)

Froecl Arn

1.0 (0.0354)

EM-15
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5. Measure piston pin hole
relation to the outer diameter of pin.
If wear exceeds the limit, replace such
piston pin together with piston on

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

press fit into

CONNECTING ROD

1. If a connecting rod has any flaw
on both sides of the thrust face and
the large end. correct or replace it.

which it is installed.
6. Determine the fitting of piston

EM133 |

Fig. EM-58 Checking rod alignment

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

3. When replacing connecting rod,
select rod so that weight difference
between new and old ones is within 7
A i S L16and L18 g7 {0-25 02).

En132

F.I.j". EM-56 Piston _pl'-ﬂ: Iﬁl‘..[fﬁﬁ Fig EM-5T MEEEHHIH_L'PI"-EWH pfﬂ_

diameter

Unit: mm (in)

4, Tnstall connecting rods with

bearings on to corresponding crank

Piston pin outside diameter 20.993 to 20.998 (0.8265 to 0.8266)

pins and measure the thrust clearance.

21.001 to 21.008 (0.8268 to 0.8271) If the measured value exceeds the

Piston pin hole diameter Tk X
linit, replace such connecting rod.

Piston pin to piston clearance | 0.003 to 0.015 (0.0001 to 0.0006)

Interference fit of piston

: : (1015 to 0.033 (0.00059 to 0.00130)
pin to connecting rod

)\
H‘n
Model Standard Maximum TR { f
E___ 1 “EE dh ._d._ P _.I.-. ml___‘-; : = ;/L.l;'-{l'-l.l.ll o ....-.
pnnecting rod ben il “ H by f; ___x_’_f’
or tarsion (per 100 mm L6 | j EM a4 ff ) Bt 2 .7J' 4
or 3.94 in length) Lig o o R0300012) 1 4 005 (1:0020) ig. EM-59 Checking big end
mm {in) :5' play
CRANKSHAFT
; l. Whenever crankshaft is removed
L14, L16and L18 Standard Maximum from engine, it should be cleaned
i thoroughly in a suitable solvent, After
v DO LN : A T .
Big end play mm (in) 0.6 (0.0118) cleaning check crankshaft journal and
(0.0079 to 0.0118) crank pin for score, bias wear or

cracks. Repair or replace as required.

If defects are minor, dress with fine
crocus cloth.

EM-16
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All main journal
54.942 to 54.955(2.1611 10 2,1635) —-__

All crank pin

-32(1.260)

19.5(0.768)

L i,
b5 F_ N 27(1.063)
I
!
oL i s
II —_ | II,:Il =
i
| I Mo -"'. { |

AE R 1l PR

e [ _} 3685 (1.45)
e % g gy =

49.961 to 49.974 dia.(1.9669 to 1.9675) ——

2. Check with a micrometer journals

and crank pins for taper and out-of-
round. Measurement should be taken
along journals for taper and around
journals foer out-of-round. See Figure
EM-50 for detail information,

XY
A-B

Out-of-round
Taper
Lnit: mm {in)

19.5 (0.768) iy
3} wLoe2 ]

32-
: 1.0 1.
9.0 e 1i‘.“ IEJ.:III_iI 63y |{1.260)
(1.335) GFE LR |
R
- .I_i_ o
S
ﬁl. o .;
! § 25

All mair jnur;!-:-ll
54.942 to 54,955
(2,163 to 2.164)

EM136
Fig. EM-61 Crankshaft and journal
dimensions (L18 engine)

| All crank pin
49,961 to 49.974
(1.967 1o 1.947)

If journals or crank pins are tapered
or out-of-round beyond limits, replace
with a new shalflt.

3.  Crankshaft bend can be checked
by placing it on V-blocks and using a
dial gauge with its indicating finger
resting on center journal.

EM137
Fig. EM-62 Checking crankshaft bena

Ll6and L18 Standard Maximum
Taper and out-of-round foac it
. . 58 1
nf_mgrna] and crank pin 0.01 (0.0004) 0.03 (0.0012)
mm {in)
LiGand L18 Standard Maximum
- less than
: | ] 0.10 (0.0039
Crankshaft bend mm (in) 0.05 (0.0020) ( )

EM-17

EM135

R Fig. EM-60 Crankshaft and journal

dimensions (L 16 engine)

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

4,  After regrinding crankshaft, finish
it to the necessary size indicated in the
list on page EM-19 by using an
adequate undersize bearing according
to the extent of required repair.

2. Install crankshaft in cylinder

block and measure crankshaft free end
play.

Fig. EM-63 Checking crankshaft end
play
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T
Bl : ' Slandard

Wear limit

Crankshatt free end
play mm {in)

00510018
(0.0020 1o 0.0071)

0.3 {0.0118)

6, At the rear end of crankshaft,
check crankshaft  pilot bushing  (or
wear or damage. Replace it, if any
defacr is detecrad.

To replace crankshaft rear pilot
bushing, proceed as follows:
(1) Pull out bushing using special
tool “Pilot Bushing  Puller
STleol0001.

Fig. EM-54 Pulling nut pilat
bushing

(2)  Before installing a new bushing,
thoroughly clean bushing hele. Press
fit bushing so that its heipght above
flange end is 4.5 10 3.0 mm (0.1 77 to
0,197 i Do not oil bushiog,

ot 4.5 10 5.0 mm
(07T e 197 ind

PILOT BUSHING

Seaee—— ]
|
i
Fig EM-65 Press-filting new pilot
bueshing

BUSHING
AND BEARING

Measurement of
main bearing clearance

1. Thoroughly clean all beanngs and
check for seratches, mell, score or
WAEi I,

Replace bearings, it any defect is
detected.

2. Crankshafl journals and bearings
should be clean and free from dust amd
dirt before il clearance is measured.

Plas LliFaze

Fig. EM-60 FPlastigage

3. Set main bearing on cap hlock,

4, Cul a plastigase o the width of
bearing and place it in parallel with
crank pin, getting clear of the oil hole.

Note: Do not turn crankshaft while
the plastigage 15 being inserted.

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

EmM142

Fig. EM-67 Measuring bearing
clegrance

Measurement of
connecting rod
bearing clearance

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

Tightening torgue:

Install cap on the assembly and lighten 3210 3.8 kgm for LI6
them together to the specified torque. {23 to 28 tt-1b)
Tightening torgue:
4.5 10 5.5 kg-m 4.5 t0 5.5 kg-m for L18
(33 10 40 [1-1b) (33 to 40 ft-Ib)
Bearing oil clearance
LliGand L1858 | Standard Wear limit
- .1. s
o el laarate s -
Main bearing clearance 0,020 to 0.062 0.12 (0.0047)

mim (in)

(0.000% 1o 0.0024)

Connecting rod hearing
clearance mm (in)

| 0.025 10 0.055
i {0.0010 to 0.0022)

0.12 {0.0047)

|

2. I clearance exceeds the specified
value, replace bearing with an under.
siec bearing and grind the crankshaft
journal adequately.

Fitting bearings

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

EM-18

Welzht

"ak M "xx‘ﬁ.___

RN

Y

Rearing Bearing

crush -
~, ,%//
G N g
b x”’,f”//f’:f/ff A EM1a3

Fig. EM-63 Checking bearing crush
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I.  Set main bearing in main bearing
cap recess or cylinder block bearing
recess correctly. .

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

3. Then, measure bearing crush “H”
with a feeler gauge. See Figure EM-68,
The standard bearing crosh value is
listed below.

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

Bearing crush

All main bearing

LIt and L1%

mm {in)

0 to 0.03 (0 to 0.0012)

All connecting rod bearing mm (in)

0015 10 0.045 (0.0006 to 0.001%)

Main ]}lfuring undersize

Unit: mm (in)

Ll and L18

Bearing tap thickness

Crank journal diameter

STD

1.872 10 1.833
(0.0717 10 L0722

0,25 ((LO09E)
Undersize

34942 1o 54 935
(2.1631 lo 2.1636)

L2947 1o 1.9G0
(00767 to 0.0772)

54.692 to 54.705
(2.1332 10 2.1537)

A0 (0.0197)
Lindersize

207210 2.085
(00816 to 00821 )

0,75 (0.0295)

2197 to-1.210

54442 1o 54 455
(2.1434 10 2.1439)

ESLLE SR L=

24,192 to 34.205

Undersize

(0.0865 to 0.0870) (21335 10 2.1341)

1.00{0.0394)
Undersize

53,942 to 53.955
(21237 to 2.1242)

P340 2335 |
(00914 to 0.0919) |

Connecting rod bearing undersize

Unit: mm ()

e
H,________ Bearing top thickness Crank pin diarneter
g e L16and L18 L16 and LIS
1996 9.97
STD 1493 to 1 506 4920461 1o 49974

(00588 to 0.0593)

(1.9670 to 1.9675)

(.06 (0.0024) Undersize

Pl
{0.0600 1o 0.0605)

49901 1 49,914
(1.9646 ra 1.9651)

(.12 (0.0047) Undersize

1.553 to 1566
(0.0611 to 0.0617)

49,841 10 49,834
(1.9622 10 1.9628)

e e—r——

(.25 (0.0098) Undersize

1618 to .63}
(Q.0637 Lo (.0642)

49711 1o 49.724
(1.9571 10 1.9576)

0.50 (0.0197) Undersize

| 743 tn 1.756
(0.0686 to 0.0691)

49461 to 49.474
{1.9473 to 1.94735)

0,75 (0.0295) Unsersize

| 868 to 1.881
(0.00735 1o 0,0741)

} 492311t 49.224
(1.9374 to 1.9379)

_—

sl P W] T ¥

1.00 ((.0394) Undersize

1.993 o 2,006
(0.0785 ta 0.0790)

48.961 10 48.974
(1.9276 1o 1.9281)

EM-19
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MISCELLANEQUS
COMPONENTS

Crankshaft sprocket,

camshaft sprocket

1. Check tooth surface for flaws or
wear, Replace sprocket if any defect is
found.

2. Install camshaft sprocket in posi-
tion and check for runout. If it
exceeds 0.1 mm (0.0039 in) total
indicator reading, replace camshaft
sprocket, Also check for end play.

Fig. EM-62 Checking camahaft
sprocket runout

Liégand L18

Camshaft end play mm (in)

0.08 to 0.38 (0.0031 to 0.0150)

EM144 i

Fig. EM-70 Cheching camshaft end
piay

3. Check chain for damage, exces-
sive wear or stretch at its roller links.
Replace a defective chain.
4. When chain stretches excessively,
the valve timing goes out of order. On
L16 and L18 engines, two location
(camshaft set) holes are provided in
camshaft sprocket to correct the valve
timing.

Adjust camshaft sprocket location.
If the stretch of chain roller links is
excessive, adjust the camshaft sprocket
v1itoddy : Timing mark Oblong groove
Mo : Location hole

After adjusiment

location by transferring the camshaflt
set position of camshaft sprocket to
MNo. 3 hole.

1. Turn engine until No. 1 piston is
at J.D.C. on its compression stroke.
Examine whether camshaft sprocket
location notch comes off the left end
of the oblong groove on camshaft
locate plate. (If the location notch is
off the left end of the oblong groave,
the stretch of chain is beyond the
limit.}

L}
2l

I ;

u) EM148
Fig. EM-71 Cemshafi locate plate

Location notch

T

g (TR

 ALT.D.C.of

1. I’ ] :
1 | No. 1 piston
Before adjustment EmM145

Fig. EM-72 Adjusting camshafl
sprocket location

EM-20

2. Turn engine until No. 1 piston is
al T.DLC. on its compression stroke,
setting camshaft on No. 3 location
hole in camshaft sprocket. Then this
No. 3 notch should be on the right end
of the oblong groove. When No. 3 hole
is used, also No. 3 timing mark has to
he used. The amount of the modifi-
cation is 4% by the rotation of crank-

sha ft.

Note: No. 2 hole is factory adjusted.
(No. 1 hole is used for & cylinder
engine and not for the L16 and L18
engines). Then, if the stretch of
chain is beyond the limit, transfer
the camshaft sprocket location hole
from No. 2 to No. 3.

3. When the modification becomes
impossible even by transferring the
carmshaft location hole, replace chain
assembly .

Chain tensioner
and chain guide

Check for wear
Replace if necessary.

and breakage,

EM147
Fig. EM-73 Camshaft drive mechanism

Flywheel

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

2. Measure runout of the clutch disc
contact surface with a dial gauge. If 1t
exceeds 0.15 mm (0.0059 in) total
indicator reading, replace it.
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Fig EM-74 Cheekmg ﬁ}rll.'-ﬁf-l?.l-r
deviafion

3. Check tooth surfaces of ring gear
for flaws or wear.

Replace if necessary.

ey A AL R E Ll it e TR e, L B
G AT R A ] Y o B R s K,

PRECAUTIONS

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

Lise sealant to eliminate water and
oil leaks. Parts requiring sealant are:
(1) Front cover gasket: Front side
of cvlinder block and cover gasket. See
Figure EM-76.
(1) Front cover: Top of front cover,
see Pigure EM-T6.
(3) Main bearing cap and cylinder
block: Each side of rear main bearing
cap and cach corner of cylinder block.
See Figure EM-77,

specitied

Note: Replace ring gear at about 180"
to 220"C (356" 1o 4257F).

Front cover
and rear oil seal

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

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

ENGINE ASSEMBLY

(4) Cylinder block: Step portions at
Four mating surfaces (cylinder block to
front chain cover and cylinder block
to rear main bearing r:ap}. See Figure
EM-78.

Note: Do not apply sealant too much.
Points to be applicd m‘:ulant

EM153
Fig EM-76 Applving sealant {Front
cover and gasket)

Cylinder block Rear main bearing cap

.____-- 3 ,.-"'-._,-"' -~ -
| Tf:‘ P e ;”f

N 1o 25 mm 7 r A

(0.787 to 0,984 in) | £

I e

| | ThE=

ffm___is'r II = 3
| | | Lo |

-I;l '\-.._h_:-'l E §

; W =

[, St

Paints 1o be applied sealant  gm151

Fig. EM-77 Applying sealant { Main
bearing cap and cylinder Block)

EM-21

Front 4

Rear
EMI1E0D

Fig. EM-75 Oil seal of crankshaft

CONTENTS
...... Ep-21 PISTON AND CONNECTING ROD .......... EM:22
........ Em-21 EMGINE ASSEMBLY .. .0 v EM-22

Points to be applied sealant

EmMIaZ

Fig. EM-73 Applying sealant
{Cylinder Block)

CYLINDER HEAD

1. WValve assembly and valve spring

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

Assemble valve in the order shown
below: wvalve, inner and outer valve
springs, spring retainer, valve collet
and valve rocker guide.
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ST12070000

-

?’TTF? P Bl LA 5 EM153
Fig. EM-74 Installing vaive

Notes:
a. Check whether the valve face is free
from foreign matters.
b. The Ll1& and L18 engines use
double type valve springs.
2. Walve rocker pivot assembly
screw  valve rocker pivots joined
with lock nuts into pivot bushing.
3, Camshaft assembly
Sel locating plate and install cam-
shaft in cylinder head cargfully. Do
not damage the bearing inside. The
oblong groove of locating plate must
be directed toward the front side of
engine.
¢ Install camshaft sprocket on cam-
shalt and tighten il together with fuel
pump cam to the specified torque,

Tightening lorgue:
12 10 16 kg-m
{#6 to 116 fi-lh)

At this time, check camshaft end
play.

EMIGS

Fig. EM-80 Installing camshaft
sprocket

5. Install rocker arms by pressing
down valve springs with a screwdriver.
6.  Install valve rocker springs.

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

EMI155

Fig. EM-81 Asgembling cylinder head

PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pins and
connecting rods to the designated
cvlinder.

ErATEE

Fig. EM-32 Ingtalling pistan pin

EE AL
(N
(!

Front mark

fmatchy bl Oil hale
%,__,)

EMIGT

Fig. EM-583 Assembling piston ard
connecfing rod

Motes;
a. Piston is pressed into connecting

rod, and fitting force is 0.5 to
1.5 tons and the aid of special tool

“*Piston  Pin  Press  Stand
ST13030001" is necessary.

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

b. Arrange so that ocil jet of con-
necting lod big end is directed
toward the right side of cylinder
block.

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

EM-22

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

a. Top ring is chromium-plated on
liner contacting face.
b. Second ring has larger taper surface
than top ring.
¢. In the combined oil ring, upper rail
15 the same as lower one.
Marked side

ey
it et —
= J/ [O |

are
EM158 Oy Wt

Fig. EM-84 Installing piston ring
3.  Fix bearings on connecting rod
and connecting rod cap.

! L

Note: Clean the back side of bearing

carefully.

ENGINE ASSEMBLY

I. The first step in engine assembly
is to bolt special tool “Engine
Attachment STO52600017 to right
hand  side of c¢ylinder block. In
succession, install block in another
special  tool  “Engine  Stand
STO30150007 with engine bolttom up.
2. Set main bearings at the proper
portion of cylinder block.

0«
20

Hear Front

5 GG e =

"3
[l

EM159
Fig EM-85 Main bearings

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

Nofes:

a. Only center bearing (No. 3) is a
flanged type.

b. All inter-bearings (No. 2 and No. 4)
are the same type.

¢. Front bearing (No. 1) is also the
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same lype as rear bearing (No. 5).
The difference is that an oil hole is
provided in the front bearing.

d. All bearings except No. | bearing
have an interchangeability between
upper and lower bearings.

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

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

Tighlening torque:
4.5 to 5.5 kg-m
(22.5 to 398 fit-1h)

Notes:
a. Apply sealant to each side of rear

main bearing cap and each corner
of cylinder block as shown in

Figure EM-77.

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

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

d. Tighten bearing cap bolts gradually
in separating two to three stages
and outwardly from center bearing
in the sequence as shown in Figure
EM-86.

e, After securing bearing cap bolts,
ascertain  that crankshaft tum
smoothly.

Fig. EM-86 Torque sequence of cap
bolls

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

Crankshaft end play:
0.05 to 0L18 mm
(0.0020 to 0.0071 in)

Fig. EM-87 Checking crankshaft end
play

7. Install side oil seals into rear main
bearing cap. Prior to installing, apply
sealanit Lo Lhese seals,

.-ff:: - -

- e
waren SN
Fig. EM-88 Driving side oil seal
8. Install rear oil seal using special
tool “Crankshaft Rear Oil Seal Drift
ST15310000.” Apply a lithium grease

to sealing lip of oil seal,

: EMI163
Fig. EM-8% Installing rear oil seal

9. Install rear end plate.
10,  Install flywheel securely, and
tighten bolts to specified torque.

Tightening torgue:
14 10 16 kg-m
(101 to 116 ft-lb)

11.  Insert pistons in corresponding

cylinder using special tool “Piston

EM-23

Ring Compressor EM03470000.™

EM03470000 L1 —L%

Ilr-::-li' -

EM164

Fig. EM-90 Installing piston-rod
assembly

Notes:

a. Apply engine oil to sliding parts,

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

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

Top ring

:% Ol ring
N\

Piston pin direction
S

Second ring~

Thrust direction

|
|

EMIGE
Fig. EM-91 Piston ring direction

12, Install connecting rod caps.
Tightening torque:

3.2 to 38 kgm for L16
(23 to 28 fi-lh)
4510 5.5 kg-m for L18

(33 to 40 f1-lb)

Fig. EM-92 Installing connecting rod

cap

Note: Arrange connecting rods and

connecting rod caps so that the

¢ylinder numbers face in the same
direction.



ENGINE MECHANICAL

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

Fig. EM-33 Checking big end play

Big ¢nd play:
0.2 1o 0.3 mm
(0.0079 to 0.0118 in)

14. Install cylinder head assembly.

{ a5
@“@ (B) EM168

Fig. EM-94 Tightening sequence

(1) Thoroughly clean cylinder block
and head surface.

Do not apply sealant to any other
part of cylinder block and head
surface.

(2) Turn crankshaft until No. 1
piston is at T.D.C. on its compression
stroke.
{3) Make sure that camshaft
sprocket location notch and plate
oblong groove are aligned at their
correct positions.
(4) When installing cvlinder head,
make sure that all valves are apart
from heads of pistons.
(3} Do not rotate crankshaft and
camshaft separately, because valves
will hit heads of pistons.
(6) Temporarily tighten two bolis
(D). (@) shown in Figure EM-94.

Tightening torque:

2 kg-m {14.5 ftb)

15. Install crankshaft sprocket and
distnbutor drive pear and fit oil

thrower.

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

16. Install timing chain.

Motes:
a. Make wsure that crankshaft and
camshaft keys point upwards.

Fuel pump drive cam
¢ hain guide

Chain tensioner
Crank sprocket

Cam sprocket

Toobn Bl R =

Chain guide

@f ! EM169
Fig. EM-95 Installing timing chain

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

c. No. 2 hole is factory adjusted.
When chain stretches excessively,
adjust camshaft sprocket at No. 3

hole.
d Use a set of timing marks and

location hole numbers.

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

Note: Adjust the protrusion of chain
tensioner spindle to 0 mm (0 in).

"‘“‘@é m
k i II
SIAR Splndle
e . O e B §
"

! . 1:: .::.'.
Cha.m temmﬁrr e
H Assy 50 mrn [Jm},e |
115‘“@ ﬁiw .'E‘ k_%g;f
|
e 'a | _-r_','f-'-

I
Fig. EM-98 [Installing chain tensioner

i|-:' 'f““* !II’
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19.  Press new oil seal in front cover.
(front cover oil seal should be replaced
when front cover is disassembled.)

20.  Install front cover with gasket in
place,

EM-24

Fig. EM-97 Iﬂsfuf!mg fronl cover

Notes:

a. Apply sealant to front side of
eylinder block and front cover
gasket as shown in Figure EM-T6.

b. Apply sealant only to the top of
front cover as shown in Figure
EM-76.

c. Install front cover with head gasket
in place.

d. Check the height difference be-
tween cylinder block upper face
and front cover upper face. lts
difference must be less than 0.15

mm (0.0059 in).

e. Note that different types of bolts
are used.

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

Fig. EM-938 Froni cover bolis
Tightening torque:
Size M8
(0.315 in)
1.0to 1.6 kg-m
(7.2 to 11.6 ft-lb)
Size M6
{(0.236 in)
(14 to 0.8 kg-m
(2.9 to 5.8 ft-lb)

21. Install crankshaft pulley and
water pump, then set No. 1 piston at
T.D.C. on its compression stroke,

Crankshaft pulley nut
tightening torque:
12 to 10 kg-m
(86.8 to 115.7 ft-lb)
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Fig. EM-99 [nstalling crankshaft
pulley and water pump
22,  Finally tighten head bolts to the
specified torque in three steps ac-
cording to the tightening sequence as
shown in Figure EM-94,
MNote that two types of bolts are
used.
Special tool *Cylinder Head Bolt
Wrench ST10120000.™
Tightening torque;
15T tumn
4.0 kg-m (28.2 [t-lb)
2nd tumn
6.0 kg-m (43.4 ft-1b)
3rd tum
6.5 1o 8.5 kg-m
(47.0 to 61.5 fi-lb)

EM176
Fig. EM-100 Cylinder head bolts

Notas:

a. Be sure to tighten two small bolts

b. After engine has been operated for
several minutes; if necessary,
retighten,

23,  Install oil pump and distributor
driving spindle into front cover.
Tightening torque:
1.1to 1.5 kp-m
(8.0 to 10.8 ft-lb)

MNotes:
a. Assemble oil pump and drive
spindle, making driving spindle

mark face to oil pump hole.

b. Install oil pump together with drive
spindle so that the projection on its
top 5 located in 11:25 a.m
position. At this time, the smaller
bow-shape will be placed toward
the front.

c. Do not forget to install gasket,

ELODS

Fig EM-fof Seiting distributor
driving spindle

Fig. EM-102 Installing oil pump

24, Install fuel pump, water inlet
elbow and [ront engine slinger in their
posilions.
Fuel pump tightening torque:
1.2to 1.8 kp-m
(8.7 to 13.0 fi-lb)

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

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

Motes:

a. Apply sealant to the step portions
at four mating surfaces as shown in
Figure EM-78.

b. Tightening oil pan should be
performed in criss-cross pattern and
finally to 0.6 to 0.9 kg-m (4.3 to
6.5 ft-Ib) torque.

26, Adjust wvalve clearance to the
specified dimensions.

Special tool “Pivot Adjuster
ST10640001.™
Tightening torque;

3.0 10 6.0 kg-m

(36.2 to 43.4 [1-1b)

MNotes:
a. First set clearance to the
specifications.

cold

—

e

Fig. EM- 103 Adjusting valve clearance

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

27. Install rear engine slinger, ex-
haust manifold and intake manifold.
Tightening torque:
1.2 to 1.6 kg-m
(8.7 to 11.6 ft-1b)

S ———
R LML G Li6and L18
Intake 0.2 (0.0079)
Cold e
Exhaust 0.25 (0.0098)
Valve clearance R
R Ay} | Intake 0.25 (0.0098)
Warm g
Exhaust 0.30(0.0113)

EM-25
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Fig. EM-104 Tnstalling manifolds

28, Install distributor assembly,

29, Install carburetor assembly and
carburetor insulator with stamp facing
upward, Tightening torque 0.5 to 1.0
kg-m (3.6 10 7.2 ft-lb).

30.  Install fuel pipes and vacuum
hise,

All pipes and hoses should he
clamped securely, being careful not to
allow them (o interfere with adjacent
of surrounding parts.

31, Install  thermaostat  housing,
thermostat and water outlet in their
positions. Do not forget to install
pasket.

32 Install rocker cover.

Note: Bond gasket to rocker cover
using sealant. Then, install rocker

cover to cylinder head.

33, Install spark plugs.

4. Connect distributor 10 plug high

tension lead wire,

35.  Install engine mount bracket on

left hand side.

36, Install clutch assembly,
Special tool “*Clutch Aligning Bar
ST20600004,™
Tightening torque:

1.2 to 2.2 kg-m
(5.7 to 159 fi-lb)

ST206000001 |
Fig. EM-105 Installing clufch assembly

EMITFT

37, Using an overhead hoist and
lifting cable, hoist engine up away

irom engine sland and then down ento
engine  carrier.  Install alternator
bracket, adjusting bar, alternator, tan
pulley, fan and fan belt in this order.
Then, check to be sure that deflection
of fan belt is held within 8 o0 12 mm
(0.315 to 0472 in) when thumb
pressure is apphed midway between
pulleys (A pressed force is about 10 kg
{(22.0 1b)).

A 0.3150 to 0.4724 in)

ETOO7
Fig, EM-108 Fan bell lension
38, Install engine mount bracket
(right hand), oil filter, oil pressure
switeh, oil level gauge and water drain
plug. When installing an oil filter,
fasten it on cylinder block by hand.
Mote: Do not overtighten filter, or oil
leakage may occur.
39.  Power engine oil up to specified
level.

SERVICE DATA AND SPECIFICATIONS
GENERAL SPECIFICATIONS

Maodel

LI

L13

Gylinder arrungement
Displacernent
Bore and stroke
Valve arrangement
Firing arder
Engine idle
W
AT
Compression ratio

Engine idle manifold mmHg (inHg}
at idle rpm

M/T
AT

Cnl pressure
(Warrn at 2,000 rpm)

ce (cu in) 1,595 (62.80)

SRR T EET )

4. in line
1,770 (108.01)

mm (in) B3 x 73.7 (3.2677 x 2.9016) 85 x 78 (3.3463 x 3.0709)
QHC. 0.H.C.
1-3-4.2 1-3-4-2

tpm

kgem : (psi)

H00

630 in D" range

8.5

430 (16.9)
J90 (154} in “N"" range

15t 4.0(498 10 56.9)

M/ T: Manual Transmission

EM-26

AST: Automatic Transmission
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TIGHTENING TORQUE

Model

Cylinder head bolts
kg-m (ft-Ib)

| Li6 LIS

3rd Turn

A :
2nd Turn 6.0 (43.4) 6.5 to 8.5 (47.0 ta 61.5)

ES— .

Connecting rod big end nuis 1216 3.8 (23 to 27 ,
ke-m (ft-1b) ( ) 4.5 10 5.5 (33 to 40)

Flywheel fixing bolts I4 to 16 (101 to 116)
keg-m (ft-1b)
Main bearing cap bolts 4.5 10 3.5 (33 to 40)
kg-m (ft-lb)
Camshaft sprocket baolt 12 to 16 (B6.8 to 116)
kg-m (it-1b)

0il pan bolts kg-m (ft-1h) 0.6 10 0.9 (4.3 to 6.5)

Qil pump bolts  kg-m (ft-Ib) 1.1 to 1.5 (8.0 to 10.8)
il pan drain plug
kg-m (Felb) 20t03.0(14.5 to 21.7)
Rocker pivot lock nuts
ke-m (ft1b) 5.0 to 6.0 (36.2 to 43.4)
Camshaft locating plate bolts
kg (£.1B) 0.6 to 0.9 (4.3 10 6.5)
Carburetor nuts  kg-m (fi-Ib) 0.5t01.0(3.61i07.2)
Manifold nuts  kg-m (ft-1h) 1.2to1.6(8.7to 11.6)
Fuel pump nuts  kg-m (fi-lb) 1.2 to 1.8 (8.7 to 13.0)
Leimie ey bait 12.0 to 16,0 (86.8 to 115.7)
kg-m (ft-lb) |
SPECIFICATIONS
Model L16 LI8
a) Valve mechanism
SAlE nieatansg. (Hucny) In. 0.25 (0.0098)  Ex.0.30 (0.0118)
mm {in)
Valve clﬁiaranca (Cold) In. 0.20 (0.0079) Ex. 0.25 (0.0098)
mm (in)
Valve head dia,
mm {in}
_Intake 42 (1.6535) 42 (1.6535)
—Exhaust 33 (1.2992) 315 (1.3780)
Valve stem dia. i
mm {in) ,
~Intake 7.965 to 7,980 (0.3136 to 0.3142)
~Exhaust 7.945 to 7960 (0.3128 t0 0.3134)

EM-27
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Model Lié L1B
Valve length
el ~Intake 1149 to 1152
(4.524 to 4.535)
—Exhaust 1157 to 116.0
(4.555 to 4.567)
Valve lift
mm (in)
—Intake 10.5 (0.413)
~Exhaust 10,5 (0.413)
Valve spring free length
mm (in)
—Quter 49,98 (1.968)
Intake
—Inner 44.85 (1.766)
—Quter 49.98 (1.968)
Exhaust
~Inner 44 85 (1.766)
Valve spring pressured
length (valve open)
mm (in)
—Quter 29.5/49.0
e (1.161/108)
—Inner 24.5/25.5
(0.965/56.2)
—Duter 29.5/49.0
Exhaust (1.161/108)
—Inner 24.5/25.5
Valve spring assembled height (0.965/56.2)
(valve close)
mm/kg (in{lb)
—Quter 40.0/21.3(1.575/47.0)
Intake
—Inner 35/12.3(1.378/27.1)
~Quter 40.0/21.3(1.575/47.0)
Exhaust
—Inner 35.0/12.3 (1.378/27.1)
Valve spring effective turns
mm (in)
—Out
Intake G s
—Inner 5.5

EM-2B
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Model L16 Li8
—QOuter
Exhaust >0
—Inner 5.5
Valve spring wire dia.
mm {in)
—Quter 4.0 (0.1575)
Intake
~Inner 2.9 (0.1142)
—Duter 4.0 (0.1575)
Exhaust
~—Inner 29(0.1142)
Valve spring coil dia.
mm (i)
—Qute
Intake Fok 29.4 (1.150)
-Inner 21.9 (0.862)
—Outer
Exhaust 29.4(1.150)
—Inner 21.9 (0.862)
Valve guide length
mm {in)
—Intake 59.0(2.323)
—Exhaust 39.0 (2.323)
Valve guide height from
head surface 10.6 (0.417)

mm (in)
Valve puide inner dia.
mm (in)
—Intake
—Exhaust

Valve guide outer dia.
mm (in)
—Intake
—Exhaust
Valve guide to stem clearance

mm (in)

—[ntake

8.000 to 8.018 (0.3150 to 0.3154)
8.000 to 8.018 (0.3150 to 0.3154)

12.023 to 12,034 (0.4733 t0 0.4738)
12.023 to 12.034 (0.4733 to 0.4738)

0.020 to 0,053
(0.0008 to 0.0021)

EM-29
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Model

L16

L18

—Exhaust
Valve seat width
mm (in)
—Intake
—Exhaust
Valve seat angle
—Intake
Exhaust

Valve seat interference {it
mrm (in)

—Intake
Exhaust

Valve guide interference fit
mim (in)

b) Camshaft and timing chain

Camshaft end play
mm {in)

Camshaft robe lift

mm (in)

—Intake
—Exhaust
Camshaft journal dia.

mm (in) A
2nd
3rd

—4th

Camshaft bend
mim {in)

Camshalt journal to bearing
clearance
mm {in)

Camshaft bearing inner dia.
mm (in) — 15t

—2nd

—ard

—4th
¢) Rocker arm lever ratio

0.040 to 0.073
(0.0016 to 0.0029)

1.4 (0.0551)
1.3 (0.0512)

0.081 to 0.113 (0.0032 to 0.0044)
0.064 to 0.096 (0.0025 to 0.0038)

0.027 to 0.049 (0.011 to 0.0019)

0.08 to 0.38 (0.0031] to 0.0150)

7.00
(0.2753)

1.00
{0.2753)

47.949 to 47.962 (1 8877 to 1.8883)
47.949 to 47.962 (1.8877 to 1,8883)
47.949 10 47.962 (1.8877 to 1.8883)
47.949 to 47.962 (1.8877 10 1.8883)

0,02 (0.0007?

0.038 to 0.067 (0.0015 to 0.0026)

43.000 1o 48.016 (1.8898 to 1.8904)
48.000 to 48.016 (1.8894 to 1.8904)
48.000 to 48.016 (1.8898 Lo 1.5904)
48.000 to 48.016 (1.8898 to 1.8904)

1.45
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Model

L6 L18

d) Connecting rod
Center distance
mm (in)
Bearing material

Bearing thickness (S.T.D.) |
mim (in)

e

Big end play
mm (in)

Connecting rod bearing clearance
mim {in

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

mm (in)

€) Crankshaft and main bearing
Journal dia.
mm (in)

Journal taper & out-of-round
mm {(in)

Crankshaft free end play
mm (in)

Wear limit of dittoed play
mm {in)

Crank pin dia. j
mm (in)

Crank pin taper & out-of-round
mum {in)

Main bearing material

Main bearing thickness (5.T.D.)
mm (in)

Main bearing clearance
mm (in)

B

Wear limit of dittoted clearance
mm (in)

Crankshaft bend .
mm {in) |

f) Pistion

Piston dia. —STD
mm {in)

133.0(5.24) 130.35 (5.132)

F770

1.493 1o 1.506
(0.0588 to 0.0593)

0.20 to 0.30 (0.0079 to 0.0118)

0,025 ta 0.055
(0.0010 to 0.0022)

less than 0,03 (0.0012)

54.942 to 54.955 (2.1631 to 2.1636)

less than 0.01 (0.0004)

0.05 to 0.18 (0.0020 10 0.0071)
0.3 (0.0118)

49.96] to 49974 (19670 to 1.9675)
less than 0.01 (0.0004)

F770

1.822 to 1.835
{0.0717 to 0.0722)

0.020 to 0.062
(0.0008 10 0.0024)

0.12 (0.0047)

0.05 {0.001%)

82.985 to 83,035 84,985 to 85.035
(3.2671 t0 3.2691) (3.3459 to 3.3478)
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Model

Llé

L18

0.50 (0.0197)
Oversize

1.00 (0.0394)
Oversize

Ellipse difference
mm {in)
Ring groove width mm (in)
~Top
—Second
—0il
Piston to bore clearance
mm {in)
Piston pin hole off-set
mm (in)
g) Piston pin
Pin dia.
mm (in)
Pin length
mm (in)
Piston pin to piston clearance
mm (in})

Interference fit of piston pin to

connecting rod bushing
mm (in)
h) Piston ring
Ring height
mm (in) —Top
~Second
Side clearance
mm (in)
—Top
—Second
Ring gap
mm (in)
—Top
—Second
—(il

83.465 to 83.515
(3.2860 to 3.2880)

83.965 to 84.015 i
(3.3057 to 3.3077)

85.465 to 85.515
(3.3648 to 3.3667)

86.965 to 86.015
(3.3844 to 3.3864)

0.32 10 0.35 (0.013 t0 0.014)

2.0 (0,0787)
2,0 (0.0787)
4.0(0.1575)

0,025 to 0.045 (0.0010 to 0.0018)

0.95 to 1.05 (0.0374 t

00.0413)

20:993 to 20,998 (0.8265 to 0.8266)

72.25 to 73.00
(2.8445 to 2.8740)

0.003 to 0.015 (0.0001

to 0.0006)

0.015 to 0.033 (0.0006 to 0.0013)

1.977 to 1.990 (0.0778 to 0.0783)
1.977 to 1.990 (0.0778 to (L.O783)

1.970 to 1.990 (0.0776 to 0.0783)
1.970 to 1.990 (0.0776 to 0.0783)

(0.040 to 0.080 0.045 to 0.080
(0.0016 to 0.0031) (0.0018 to 0.0031)
0.030 to 0.0T0
{0.0012 to 0.0028)
0.25 to 0.40 0.35t0 0.55
(0.0098 to 0.0157) (0.0138 to 0.0217)
0.15 to 0.30 0.30 to 0.50
{0.0059 to 0.0118) (0.0118 to 0.0197)
0.30 t0 0.90 0.30 to 0.90
(0.0118 to 0.0354) (0.0118 to 0.0354)

EM-32



ENGINE MECHANICAL

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

L. Noisy engine

Knocking of crankshaft
and bearing.

ra

Piston and connecting
rod knocking

Loose main bearing.

Seized bearing.

| Bent crankshaft.

Uneven wear of journal.

Excessive crankshaft end play,

Replace.
Replace.
Repair or replace,
Correct.

Replace center bearing.

Loose bearing.
Seized bearing.
Loosze piston pin.

Loose piston in cylinder.

Replace.
Replace.
Keplace pin or bushing.

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.
Timing chain noise Improper chain tension. Adjust.
Womn and/or damaged chain. Replace.
Worn sprocket. Keplace.
Worn andfor broken tension adjusting Replace.
me chanism.
Excessive camshaft and bearing clearance. Replace,
Camshaft and valve Improper valve clearance. Adjust.
mechanism knocking Worn adjusting screw. Replace.
Worn rocker face. Replace.

Loose valve stem in guide.
Weakened valve spring.

Seized valve.

Replace guide.
Replace.

Repair or replace.

Water pump knocking

Improper shaft end play.
Rroken impeller,

Replace.
Replace,

S S Ea B ™=

IlI. Other mechanical troubles

Sticked valve

Improper valve clearance.

Insufficient clearance between wvalve stem
and puide.

Weakened or broken valve spring.
Biting or damage of valve stem,

Poor qualily of fuel,

Adjust,

Clean stem or ream guide.

Replace.
Replace or clean.
Use good fuel.
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Condition

Probable cause

Corrective action

Seized valve seat

Improper valve clearance.
Weakened valve spring,
Thin valve head edge.
Narrow valve seat.
Overheal.

Over speeding.

Sticked valve guide.

Adjust,

Replace.

Replace valve.

Reface.

Repair or replace.

Drive under proper speed.
Repair.

Excessively worn
cylinder and piston

Shortage of engine oil.

Darly engine oil.

Poor guality of oil.
Overheat.

Wrong assembly of piston with connecting
rod.

improper piston ring clearance.
Broken piston ring,.

Dirty air cleaner.

Mixture too rich,

Engine over run.

Sticked choke valve,
Overchoking.

Add or replace oil.

Clean crankcase, replace oil and oil filter
glement.

Use right oil.
Repair or replace.

Repair or replace.

Adjust.

Replace.

Clean,

Adjust,

Drive at proper speeds.
Clean and adjust.

Start correct way.

Defective
connecting rod

Shortage of engine oil.

Low oll pressure.

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

Wear or eccentricity of bearing.
Wrong assembly of bearing.
Loose bearing.

Connecting rod alignment incorrect.

Add oil,

Correct,

Use right oil,

Grind and replace bearing,
Clean.

Replace.

Correct.

Replace.

Repair or replace.

Defective crankshaft
bearing

Shortage of engine oil.

Low oil pressure,

Poor quality of engine oil.

Crankshaft journal worn or out-otf-round.
Clogged oil passage in erankshaft,

Wear or eccentricity of bearing.

Wrong assembly of bearing.

Eccentric crankshaft or bearning.

Add or replace,
Correct.

Use right oil.
Repair.

Clean.

Replace.
Correct.

Replace.

EM-34
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ENGINE LUBRICATION SYSTEM

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT .

OIL PLMP
R ernoval
Instaltation

LUBRICATION
CIRCUIT

The pressure lubricativn of the
engine is accomplished by a tro-
choid-type o¢il pump. This pump
draws the oil through the oil strainer
into pump housing and then forces it
through the full flow type oil filter
into the main oil pallery. Part of the
oil is supplied to all crankshait
bearings, chain tensioner and timing
chain,  Qil supplied to crankshaft
bearings is fed to connecting rod
bearings through the drilled passages
in the crankshaft. Oil injected from
jet holes on connecting rods lubri-
cates the cylinder walls and piston
pins. The other part of the oil is
brought to the oil gallery in the

ELOOT
Fig. EL-1 Lubricating circufl

cylinder head to provide lubrication
of the valve mechanism and timing
chain as shown in Figure EL-2.

ELOO8
Fig. EL-2 Lubricating cylinder head

EL-2

CONTENTS
........ EL-2 BTt T A Bl iR s TR ) B
________ ElL-2 OIL PRESSURE REGULATOR VALVE ....... EL-4
........ L ELZ OIL ' FILTER o TS S Sl S e e e e
........ EL-Z i 2y g o R T S R R L R e T e L e
........ A

From this gallery, woil heles go
directhy to all camshaft bearings
through cam brackets.

Oil supplied theough the No. 2 and
No. 3 camshaft bearings s then fed
o the rocker arm, valve and cam
lobe through the oil gallery in the
camshaft and the small channel at the
base circle portion of each cam.

OIL PUMP

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

The oil pump assembly consists of
an oil pressure Tegulalor valve and
outer and inner rotors.

The spring-loaded oil pressure re-
eulator valve limits the oil pressure io
a maximum of 5.6 kg/cm® (80 Ibfsg

in}.

Removal

1.  Remove distributor.

2. Drain engine oil,

3. Remove front stabilizer.

4. Remowve splash shield board.

5. Remaove oil pump body with
drive spindle assembly.

Installation

1. Before installing oil pump in
engine, turn crankshaft so that No. 1
piston is at T.D.C.
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2. Fill pump housing with engine
oil, then align punch mark of spindle
with hole in oil pump as shown in

Figure EL-3.

| 4= Pumch mark

I ey (1] holc

ELDOD

Fig. EL-3 Aligning punch mark
and oil hole

3. Using a new gasket, install oil
pump and drive spindle assembly so
that the projection on its top is
located in 11:25 am. position, at
this time, the smaller bow-shape will
be placed toward the front as shown
in Figure EL-4.

Fm-m

ELO1Y
Fig. EL-5 Installing oil pump

As-certain whether the engagement is
order or not by checking the tap of

spindle through distributor fitting
hole.
4. Tighten bolts securing oil pump

1o front cover.

Disassembly
and assembly

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

2. Remove regulator cap, regulator
valve and spring.

3. Install pressure regulaior valve
and related parts.

4, Install outer rotor, inner rotor
and shaft in pump body and do not
tum cover gasket up,

Qil pump body

Inner rotor and shaft

Outer rator

Oil pump cover 1)

Hegulator valve %
Regulator sprin
Washer
Regulator cap|”
Cover gasket

L5 = R o S TR o L T T T I O D
im
T.“J
— i

Fig. EL-6 Oi pump
Inspection

Wash all parts in cleaning solvent
and dry with compressed air.
1. Inspect pump body and cover

OF eXcessive wear,

3. Check inner rotor
looseness in pump body.
4. Inspect tegulator valve for wear
Or Scoring.

3.  Check regulator spring to see
that it is not worn on its side or
collapsed.

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

shatt for

T Side clearance

2 Tip clearance

3 Outcr rotor to
body clearance

4 Rotor 1o bottom
cover clearance

ELD13
Fig. EL-7 Checking rotor clearances

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

The gap should be —0.03 to 0.06
mm (—0.0012 to 0.0024 in), then
rotor to bottom cover clearance with

for cracks or excessive wear, gasket should satisfy the specifi-
2. Inspect pump rotors for damage cations.
Ll6and L18 Standard Wear limit
Rotor side clearance . 00510 0:12 i
y
Ghtar g nner sotany . LA (0.0020 to 0.0047) | 020100072
Rotor tip clearance  mm (in) SO W 0.20 (0.0079)
0.12{0.0047)
COuter rotor to body ? Q.15 1o (.21 j
: 19
clearance mm{in) | (000591000083 | 250017
Rotor to bottom cover . 003t00.13 |
S mm (in} (0.0012 to 0.0051) | 0.20 (0.0079)

EL-3
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Note: Pump rotors and body are not
serviced separately. If pump rotors
or body are damaged or worn,
replacement of the entire oil pump
assembly is necessary.

Tightening torque
0il pump mounting bolts
0il pump cover bolts

Cap nut-regulator valve

Specifications
0l pressure at idling
Regulator valve spring
Free length
Pressured length

Regulator valve opening pressare

OIL FILTER

The oil filter is of a cartridge type.
The oil filter element should be
replaced at regular intervals, with the
use of special tool.

“0il Filter Wrench”
ST19320000

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

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

OIL PRESSURE
REGULATOR VALVE

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

e L s R e e T
R s e K

kg/cm® (Ib/sq in)

I (I0) cocnnveminssaneins

RELIEF VALVE

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

ST12320000

ELO1S
Fig. EL-8 Removing oil filter

EL-4

EAC

ELD14

Fig, EL-8 Regulolor valve

.......... 1.1to L5{(80D1t011)
......... 0710 1.0(5.1 10 7.2)

4105 (29 to 26)

L 08to2.8(11 to 40)

.. 52.5(2.067)

.......... 14.8 (1.370)

e 3.5 t0 5.0 (50 to 71)

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

tapping it.

ELOE
Fig. EL-10 Relief valve
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SERVICE DATA AND SPECIFICATIONS

il pump

Rotor side clearance
(outer to inner rotor)

Rotor tip clearance

Quter rotor to body clearance

Eotor to bottom cover clearance

Oil pressure regulator valve

Oil pressure at idling
Regulator valve spring:
Free length
Pressured length
Regulator valve opening pressure
Tightening torque:
il pump mounting bolts
0il pump cover bolts

Repulator valve cap nut

Standard Wear limnit
S 0.05 to 0.12 0.20
ST (0,0020 to 0.0047) (0.0079)
mm (in) ............... less than 0.12 (0.0047) 0.20 (0.0079)
_ 0.15 to 0.21 0.5
AR U] oo, (0.0059 to 0.0083) (0.0197)
R 0.03 t0 0.13 0,20
""""""""" (0.0012 to 0.0051) (D.0079)
kgfem?® (15/50 i0) oo 0.8 ta 2.8 (11 to 40)
R [ s e R e R 52.5 (2.067)
PREARIE) s L Sanse s 34.8 (1.370)
kgfem? (IB/SqIN) oo 3.5 to 5.0 (50 to 71)
S U | A o K SR A & S I.1tol5(80to
kg-m (ft-1 (80to11)
TR L R R ML 0.7 to 1.0 (5.1 to 7.2)
T TR R | AR R e e 4 to 5 (29 to 36)

TROUBLE DIAGNOSES AND CORRECTIONS

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

Oil leakage from regulator valve.

0il leakage from blind plug.

Tighten or replace.

Replace.

Decreased oil

Leak of oil in engine oil pan.

Correct.

Dirty oil strainer. Clean or replace.
Damaged or wom pump rotors, Replace.
Defective regulator. Replace.
Use of poor quality engine oil. Replace.

Warning light Decreased oil pressure. Previously mentioned.

remains “on”-
engine running

ki

il pressure switch unserviceable. {

Electrical fauit.

Replace.

Check circuit.

MNoise

Excessive backlash in pump rotors.

Replace.

EL-5



ii EI' Eiﬂ'ifn‘u!{ iﬁ}i

U;p:ri':n.a J!tﬂ'*i.}ms-u:a IE' : i

MODEL
L16 & L18 SERIES

" N

NISSAN]|
-
NISSAN MOTOR €O., LTD.

TOKYO, JAPAN

-

SECTION CO

COOLING

SYSTEM

COOLING SYSTEM -

SERVICE DATA AND

SPECIFICATIONS

TROUBLE DIAGNOSES
AND CORRECTIONS

A e N C0- B




COOLING SYSTEM

DESCRIPTION |
Coolant level |

Craining and flushmg the c:::c::llng s'-,-arem o

WATER PEME .o
Removal
Disassembly
Inspection
Installation

DESCRIPTION

The cooling system is of the
conventional pressure type. A centri-
fugal pump built in the front cover
serves to circulate the coolant.

The pressure type radiator filler cap
installed on the radiator controls the

cooling system at higher than atmos-
pheric pressure. The higher pressure
rises the boiling point of the coolant

COOLING SYSTEM

CONTENTS

Co-2 Fann belt adjustment: o e o ot Co:3

CO-2 oo et T e B e g R e e b Y CO-3

Cco-2 Removal and installation .. o0 000000 0o C0-3

CO-2 N Y g iy o e e D P A T C0o-3
....... CO-3 A B AT O T 8 g o e e e i
....... CD-3 Removal and installation . ... oo o000 00 CO4
....... C0-3 HEEROEET - i iy le e r i i T e T e
....... CO-3

and increases the cooling efficiency of
the radiator.

When the thermostat is closed, the
coolant remains in the cylinder head
and block for quick warming up of the
engine. After reached normal oper-
ating temperature, the coolant circu-
lates through the radiator.

Co013

Coolant level

The radiator coolant level should be

checked and maintained 30 mm (1.18
in) for 510, 610 models, and 15 to 25
mm (0.6 to 1.0 in) for 620 model

Fig. CO-! Cooling system

below the bottom of the filler neck
when the engine is cold. The ex-
pansion and contraction of the coolant
will cause the level to drop by over-

- flow.

CO-2

CAUTION:
To avoid serious personal injury,
never remove radiator cap quickly
when the engine is hot. Sudden
release of cooling system pressure
is very dangerous,

If it is necessary to remove the
radiator cap when the radiator is hot,
turn the cap slowly counterclockwise
to first stop. After all pressure in
cooling system is released, then turn
the cap past the stop and remove it.

Draining and flushing

the cooling system

To drain the cooling system re-
move the radiator cap, release the
drain cock at the bottom of the
radiator and a drain plug on the right
side of the cylinder block. If the
heater system is installed, set the
heater temperature control valve at
open position.

After the coolant is drained com-
pletely, close the drain cock and plug
and refill the system with clean
water.

WATER PUMP

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

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

CoO0h

Fig. C0-2 Water pump and
front cover

Removal

1. Drain coolant into a clean con-
tainer,

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

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

4. Remove five bolts, pump
assernbly, and  gasket  from front
COvVer,

bR iy TG S

Fig. CO-3 Remouving waler pump

Disassembly

The water pump body is made of
aluminum, and its bearing outer race is
press fit, For this reason, the body,
shaft bearing should not be disas-
sembled.

Inspection

[nspect pump assembly for the
following conditions, and replace it if
necessary.

1. Badly rusted or corroded body
assembly and vane.

2.  Excessive end play or roughness
of beatings in operation,

Installation

. Make sure to clean the gasket
surfaces on pump and front cover.
Always use new gasket when instal-
ling pump assembly. Be sure to
tighten bolts uniformly .

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

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

Fan belt adjustment

The tan belt should be properly
adjusted at all time. A tight belt
serves wear of alternator and water
pump bearings. A loose belt cause
improper cooling fan, water pump
and alternator operation,

Check the belt slack between
alternator and fan pulley by pressing
a force of 10 kg (22 Ib).

Slackness of fan belt:

8 to 12 mm
(0.31 to 0.47 in)

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

THERMOSTAT

A wax pellet type thermostat is
mounted in the thermostat housing at
the cylinder head water outlet
adjacent to the inlet manifold. The
function of thermostat is to control
the flow of coolant, facilitating fast

CO-3

and  regulating
coolant temperature, The thermostats
are designed to open and close at
predetermined temperatures and if
not operating properly should be
removed and tested as listed below:

engine warm  up

Removal and

installation

1. Drain coolant partially.
2.  Disconnect upper radiator hose
at water outlet.

3. Loosen two securing nuts and
remove  water  outlet, gasket, and
thermostat from thermostat housing.
4. After checking thermostat satis-
factorily, reinstall, replacing with a
new housing gasket.
5. Reinstall  water
lighten securing nuts.
6. Replenish coolant and check for
leaks.

outlet and

Fig. CO-4 Removing thermostat

Inspection

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

I. Submerge thermostat in hot
water 5°C (9°F) above the tems-
perature specified in the following

table.
2. Measure the lift height of valve

by inserting a screwdriver marked at
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the point about 8 mm (0.315 in)
from its tip,

3. Remove thermostal and place in
water 5°C (9°F) below temperature
stamped on the frame,

4. Under the above condition, valve
should be closed completely. In this
case, agitate water thoroughly.

Fig. CO-5 [nspecling thermostat

If thermostat does not operate at
the above specified temperatures, it
must be replaced because it can not
be repaired.

Puerto Rico, Guam and UN.T.T.

76.5°C
(170°F)

U.5.A. | Canada
Valve opening temp. 82°C 250
(180°F) | (190°F)
Above 8 mm at 95°C Above & mm at 1009C

Max. valve lift

(0315 in al 203°F) (031502 212%F)
|

Above 8 mm at 90°C
(0.315 in at 194°F)

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

RADIATOR

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

The radiator filler cap is designed
to maintain a pre-set pressure (0.9
kg/em® 13 Ib/sq in) above atmaspheric
pressure. The relief valve consisted of a
blow-off valve and a wvacuum wvalve,
helps to prevent coolant loss from
boiling for by raising the pressure on
the coolant. On the contrary, as the
pressure is reduced below atmospheric
pressure the vacuum valve allows air to
re-enter the radiator, preventing the
formation of vacuum in the cooling
system.

The hottom tank on cars equipped
with the automalic transmission in-
corporates an oil cooler for the trans-
mission fluid.

Fig. CO-6 Radiatar for manual
fransmission

Removal and
installation

1.  Drain coolant into a clean con-
tainer.

2. Remaove front grille.

3. Disconnect radiator upper and

lower vehicle with

hoses. On a
automatic  transmission, disconnect
cooler inlet and outlet lines from
radiator.

CO-4

4. Remove bolts retaining radiator
from radiator side supports and
remove radiator upwards.

5. Install  radiator in
sequense of removal.

revarse

Inspection

Radiator cap should be checked
for pressure at regular tune up
intervals. First, check rubber seal on
cap for tears, cracks or deterioration
after cleaning it. Then, install radiator
cap on a tester. If cap does not hold
pressure or will not release at the
proper pressure, replace cap.

Also, inspect radiator for water
leakage using the cap tester under
applying a pressure of 1.2 I-:g,p'i:l'ﬂ2
(17 Ibfsq in). If such the defect is
detected, repair or replace radiator.



COOLING SYSTEM

SERVICE DATA AND SPECIFICATIONS

Thermost at

US.A

Canada

Puerto Rico. Guam and UN.T.T.

Valve opening temp.

82°C (180YF)

Max . valve lift

Above & mm at 95°C
(0.315 in at 203°F)

BRYC (190"F)

Lt = F AT T e |

e —

Above 8 mm at 100°C
(0.315 in at 212°F)

76.5°C (17Q°F)

.- L M

Above 8 mm at 90°C
(0.315 in at 194"F)

Radiator
Nehicle madel 610 510 620
\ & T
HEnginc model L18 L16
i = T il -
Transmission type Manual o Automatic | Manual Automatic Manual Automatic
i
Dimension of '
radiator core
. T 360 x 502 x 32 - 280 = 4588 x 38 330 x 446 x 32
height dth ' |
t;jliiﬂ;::m ;‘m} (142 % 198 x (11.0x 192 b (130 176 x s
1.26] 1.50) 1.26)
!
_ Corrugated fin — | £ e e -
Type
lype
_ Equipped with Equipped with Equipped with
il cooler oil cooler oil caoler
Radiator fin pitch - . £ 2 =
s 2.5 (0.0984) 2.3 (0.0906) 2.5 (0.09584) 2.3 (0.0906) 2.5 (0.0984) e
. I
Cap working | ; | '
pressure 0.9(13) 5 i et — i — i
Kg/em? (Ib/sq in) :
Cooling system
capacity
Less heater 6.0 liters 6.4 liters | 5.4 liters
(13 U.5, gal) e (1* U5, gal.) - (13 U5, gal.) "
{13 Imp. gal.) (134 Imp. gal.) {14 Imp. gal.)
With heater 6.5 liters 6.8 liters 6.0 liters
{13 U5 gal.} - (14 US. pal) 4 {12 0U.8 gal) —
(13 Imp. gal ) {1} Imp. gal.) j | {124 Tmp. gal)
i

CO-5
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Loss water

Coolant filled up radiator.

Damaged radiator seams.

Excessive wear in water pump.
Leakes at heater connections or plugs.
Leak at water temperature gauge.
Loose joints.

Defective cylinder head gasket.

Cracked cylinder block.

Cracked cylinder head.
Loose cylinder head buolts,

Do not fill up coolant to top of filler neck
while cold.

Repair.
Replace.
Repair,
Tighten.
Tighten.
Replace,

Check engine oil for contamination and refill
4% MECesSaTy.

Replace,

Pull engine oil level gauge to check for water
in crankcase,

Replace.
Tighien.

Poor circulation

Restriction in system.

Insufficient coolant.
Inoperative water pump.
Loose fan belt.

Inoperative thermostat.

Check Thoses for crimps, reverse flush
radiator, and clear the system of rust and
sludge.

Replenish.
Replace.
Adjust.
Replace.

Corrosion

Excessive impurity in water.

Infrequent flushing and draiming of system.

Use soft, clean water. (rain water is
satisfactory).

Cooling system should be drained and
tlushed thoroughly at least twice a year.
[Nissan long hfe coolant (L.LC.} can be
used throughouwt the seasons of a year, and
exchanpge every two years or total running

mileage of 40,000 km (24,000 miles)].

Over heating

Defective thermostat.

Radiator fins choked with muod, chaff, ete.

Incorrect ignition and valve timing.
Dirty oil and sludge in engine.
Inoperative water pump.

Loose fan blet.

Restricted radiator,

Inaccurate temperature gauge.

Impurity in water,

Replace.

Clean out air passage thoroughly hy using air
pressure from engine side of radiator.

Adjust,

Refill,
Replace.
Adjust.

Flush radiator.
Replace.

Use soft, clean water.

CO-6



COOLING SYSTEM

Condition

Probable cause

Over cooling

Defective thermostat.

Inaccurate temperature gange.

Replace.
Replace.

Corrective action

o= e

CO-7

L



'f“”1f3%+#

f:i'r =u. _,.' .-." ¥y
i‘*ﬁﬂ; pre ‘L R gu LAF i e eny 'ld i’f iif‘ifft

MODEL

L16 & L18 SERIES
ENGINES

A

NISSAN
-

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

SECTION EF

FUEL SYSTEM

| AUTOMATIC TEMPERATURE
GONTROL AIR CLEANER - EF- 2
(A.T.C. AIR CLEANER)

FUEL STRAINER oo EF- 4
FU[L P”HP .”“”""m“"“_”m"_"_”EF_4
ﬁnﬂﬂnﬂ[ruﬂqnum.“”””.hm ”'W'EF']

EVAPORATIVE EHISSII]I'II____________________[F.gg
CONTROL SYSTEM




FUEL SYSTEM

AUTOMATIC TEMPERATURE CONTROL
AIR CLEANER (A.T.C. AIR CLEANER)

CONTENTS
L e bR e R Y e L Al S e TS EF-2 Fii enkif] ol pi | 4] dlh Sra N N e pe e £ SRS s EF-3
Aircleaner element = o o E TS oL EF 2 TEMPERATURE SEMNSOR .o EF-3
Autamatic temperature control air cleaner . ... EF-2 Removal and installation . ..o oo e iiaeas EF-3

DESCRIPTION

Air cleaner element

perature sensor and a vacuum operated
valve. The vacuum acted upon the air

The air cleaner element is of a
viscous paper lype and does not
require any cleaning until replacement.

Note: Do not brush or blast element
before replacement.

Automatic temperature
control air cleaner

The automatic temperature control

air cleaner is provided with a 1em-
EC0O41

control valve is controlled by the
sensor. See Figure EF-1

: — &
- ___.:gErJ R
e

- s

Air inlel pipe

Yacuum motor 158y
Temperature sensor ass'y
Hot air pipe

Air control valve

[dle compresatar

L= R R

Fig. EF-1 Automatic temperature control oir cleaner

If the temperature of suction air is
low when the engine is running, the ai
control valve closes the underhood-air
inlet, and introduces hot air through
the cover which is installed on the
exhaust manifold (See Figure EF-2.).

When the temperature of suction
air around the sensor reaches 37.5°C
(100°F) or above, the sensor actuates
to open the air control valve. When the
temperature of suction air around the
sensor further rises and reaches above

=

=
iy
.'
3

L

i

48°C (118"F), the air control valve
completely opens to prevent the
entrance of hot air, and allows under-
hood-air alone 1o be introduced into
the carhuretor. (See Figure EF-3.)

Underhood-aic

Diaphragm spring

T

Driaphragm

Vacuum hose

Air bleed valve
(Partially open)

Haot air pipe
Temperature sensor
assembly ECD07

Fig. £EF-2 Hot-air delivery mode
{During cold engine operation)

o LA e Lk

Air inlet pipe

Air control valve
Dmaphragm spring
Diaphragm
Vacuum hoses

Hot air

oG =l

1 Air inlet pipe
}  Air control valve

A el b =

EF-2

6 Air bleed valve
(fully open}

7 Hot air pipe
Temperalure Sensor
assembly

ECODE
Fig. EF-3 Underhood-air delivery mode
{During hol engine operation)



FUEL SYSTEM

The air control walve acts in the
manner described previously, and the
temperature of suction air around the

sensor is always kept at about 43°C
(110°F). (See Figure EF4.)

|k1

Pl Y

—i-
Underhood-ar

—

L
[ (27 i ‘
R s i
I Air inlet pipe Hot-air )
2 Air control valve Air bleed valve (closed)
3 Diaphragm spring Hot air pipe
ECO09 4 Dhaphragm Temperature sensor

5  ¥Yacuum hose assembly

Fig. EF-4 Regulating oir delivery mode

When the engine is operating under
heavy load, the air control valve fully
opens the underhood-air inlet io
obtain full power regardless of the
temperature around sensor.

This control of carburetor air tem-
peratures allows leaner carburetor
calibration with accompanying re-
duced emissions than conventional
controls and also eliminates carburetor
icing.

Idle compensator

The idle compensator is cssentially
a thermostatic valve to compensates
for excessive enriching of the mixture
as a result of high idle temperatures.
When the under-the-hood temper-
atures are high, the bimetal located in
the air cleaner is heated by intake hot
air and lifts the valve to open. This
permits additional fresh air that is
properly calibrated by the 1.4 mm
(0.055 in) dia. orifice compensates for
the increased richness of into the
intake manifold and the air-fuel
mixture in order to maintain smooth
idle engine operation.

The idle compensator thermostatic
valve partially opens at 65°C (1497F)
and fully opens at 75°C (167°F).

Never attempt to disassemble this
unit since it is sealed for tightness and
properly adjusted for valve timing.

Air cleaner

Dirifice
y 2

To intake
manifald

EFO04

Fig. EF-5 Schematic of idle
compensalor

TEMPERATURE
SENSOR

Removal and installation

Removal

1. Flatten tabs of clip with pliers.
2. Pull off hoses.

Note: Mote the respective positions of
hoses from which they were re-
moved.

3. Take off sensor and clip.

EF-3

I Pipe

2 Catek

3 Fixed with
od hesive

4 Hose

5 Tah

6 Clip

T Craskad

Fig. EF-6 Remouva of sensor

Installation of sensor

1. Install sensor and gasket assembly
in the proper positions. See Figure

ECOQBD
Fig BEF-7 Installing sensor

2, Insert clip. Be sure to hold sensor
at its correct position in Figure EF-7
to avoid damage. See Figure EF-8,

Press fit clips info pipe while
straightening tabs.

MNote: Use care not (o damage sensor,

Fig. EF-8 Inzerling clip

3. Connect hoses to their proper
positions. See Figure EF-9.




FUEL SYSTEM

Fig. EF-9 Connecting hoses

DESCRIPTION

The fuel struiner is of a cartridge
type. It uses fiber mat as strainer
element which can be checked f(or
condition from the putside,

FUEL STRAINER

I Body :
2 Paper element ;J_

1 Clover

REMOVAL

Disconneclt inlet and outlet fuel
lines from fuel strainer, and remove
fue] strainer.

MNote: Before disconnecting fuel lines,
usé a container to receive the
remaining fuel in lines.

EF Q05

Fig. EF-10 Sectional view of cartridge
type fuel strainer

RESCRIPFRON =5l

FUEL  PUMP TESTING - -, .
Static pressure test. oo Sl
CRPECIY AEEL T S s e

DESCRIPTION

The fuel pump transfers fuel from
the tank to the carburetor in sul-
ficient quantity to meet the engine
requirements at any speed or load.

The fuel pump is of a pulsating
type designed for easy maintenance.
It consists of a body, rocker arm
assembly, fuel diaphrapm, fuel dia-
phragm spring. seal inlet- and outlet-

FUEL PUMP

CONTENTS

£F 4 REMOVAL AND

EF 4 INSPECTION
....... EF5 ASSEMBLY . . ...
........ EAi

valve. Figure EF-11 shows a cross-
sectional view of the pump.

The fuel diaphragm consists of
specially treated rubber, which is not
affected by gasoline and held in place
by two metal discs and a pull rod.

This type of fuel pump is used in
the L16 and L18 engines.

EF-4

FUEL PUMP
TESTING

A fuel pump is operating properly
when its pressure is within specifi-
cations and its capacity is equal to
the engine’s requirements at all
speeds. Pressure and capacity must be
determined by two tests, while the
purmp is still mounted on the engine.
Be sure there is fuel in the tank when
carrying out the tests.
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Outlet-valve
IMaphragm
Diaphragm spring
Inlzt=valve
Focker arm

e aE D —

Static pressure test

The static pressure test should be
conducled as follows:
. Disconnect  fuel line
carburetor and fuel pump.
2. Connect a rubber hose to each
open end of a T-connector. and
connect this connector-hose assembly
between carburetor and fuel pump.

between

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

3. Connect a 'suitable pressure
gauge to the opening of T-connector,
and fasten the hose  between  car-
buretor and T-connector with a clip
securely.

4. Start and ran  the engine at
varying speeds.
5.  The pressure gauge indicates

static fuel pressure in the line. The
gauge reading should be within the
following range.

0.18 to 0.24 kg/om?

(2.56 to 3.41 Ibfin®)

EFO0G
Fig. EF-11 Schemalic view of fuel pump

MNote: If the fuel in the carburetor
float chamber has run out and
engine has stopped, remove clip
and pour fuel into carburetor.
Fasten clip securely and repeat
stafic pressure test.

Pressureé  below  the - lower  limit
indicates extreme wear on one part
or 4 small amount of wear on each
working part. It also indicates ruptur-
ed diaphragm, worn, warped, ditty or
gumming valves and seats, or a weak
digphragm return spring. Pressure
above the upper limit indicates an
excessively strong tension of  dia-
phragm return spring or a diaphragm
that is too tight, Both of these
conditions require the removal of
pump assembly for replacement or
repair.

Capacity test

The capacity test is conducted
only when static pressure is within
the specilication. To c<onduct this
test, proceed as follows:

EEF-5

1. Disconnect pressure gauge from
T-connector and, in ils vacant place,
install a suitable container as a fuel
SLTIP,

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

3. The pump should deliver 1,000
ce (2.1 US. pts) of fuel in one
minute or less.

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

REMOVAL AND
DISASSEMBLY

Bemove fuel pump assembly by
unscrewing two mounting nuts and
disassemble in the following order.

1. Separate upper body and lower
body by unscrewing body sel screws.
2. Take off cap and cap gasket by
ICMOVINg cap SCrews.

3. Unscrew elbow and connector.
4. Take off valve retainer by un-
screwing two  valve retainer screws
and two valves are easily removed.

5. To remove diaphragm, press

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

EFQQ7
Fig. EF-12 Removing pull rod

6.  Drive out rocker arm pin by
using a press or hammer.
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Fig. EF-13

Fuel pump cap

Cap gasket

Valve packing Ass'y
Fuel pump valve Asc'y
Valve relamer
Diaphragm Ass'y
Diaphragm spring

Pull rod

Lower body seal washer
Lower body seal

Inlet connector
Outlet connector
Rocker arm spring
Rocker arm

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

Structure of fuel pump

EF-6

INSPECTION

1. Check upper body and lower
body for cracks.

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

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

4. Check rocker arm for wear at
the portion in contact with camshaft.
5. Check rocker arm pin for wear.
A worn pin may cause oil leakage.

6. Check all other components for
any abnormalities and replace with
new parls il necessary.

ASSEMBLY

Reverse the order of disassembly,
Closely observe the following in-
structions.

1. Use new paskets.

2. Lubricate rocker arm, rocker arm
link and rocker arm pin  belore
installation.

3, To test the function, proceed as
follows:

Position fuel pump assembly about
1 meter (3.3 ft} above fuel level of
fuel strainer and connect a pipe from
strainer to fuel pump.

Operate rocker arm by hand. If
fuel is drawn up soon after rocker
arm is released, fuel pump is fun-

ctioning properly.
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CARBURETOR

CONTENTS
S T s R A N A N R N S e [y EF- 7 Vacuum break adjustment .. ..o e e i EF-14
STRUCTURE aAaND OFERATION ... ... .00 .. EF- 7 Choke unloader adjustment . ...y cesiivesias EF-1b
PHAEy SYStEm. L o e S S i . EF- 9 BImMEal BB NG . i s e e e EF-15
SECORTIBNE SYSYeOT 5o T A e .. EF- 9 Adjustment of interlock opening of
Anti-dieseling system ., .. .. oo EF-10 primary and secondary throttle valves . ... ..... EF-15
T Tl 2 R e e Y A EF-11 Dash pot adjustment
Boaost contralled deceleration device (B.C.D.D.} . EF-11 (Automatic transmission cars onlyl L ...y v EF-16
Electric automaticchoke . ... . ... .o in. EF-13 Adjustment of operating pressure of
Dash pot device B A M R S 5 s o g hew EF-16
(Automatic transmission cars only) .. ... .. ... . EF-13 MAJOR SERVICE OPERATION ... ... EF-18
RSN T e L EF-13 LT e R Gl R I ot A P e EF-18
Adjusting carburetor idle rpm and mixture ratio . EF-13 Disassembly and assembly . oo L EF-18
Fuel level adjustment . .. ..oty on i EF-14 Cleaning and ingpeCTion . . o0 v h vt i, . EF-20
Fast idle adjustment . .. ..., .. .. .. ... .. ... EF-14 T et e e S e P LN gt o it EF-20

DESCRIPTION

TROUBLE DIAGNOSES AND CORRECTIONS . EF-20

Type Engine and vehicle
DCH340-1 L18 on model 610 with *A/T
-2 with **M/T
DCH340-6 L16 on model 510 with  A/T
By with M/T
DCH340-8 L16 on model 620 with ~ A/T
9 [ with  M/T

*A/T: Automatic Transmission

These carburetors are of a down-
draft type to produce the optimum
air-fuel mixture under different oper-
ating conditions.

These carburetors present several

distinct features of importance to the
vehicle owners. A summary of the
features is as follows:
I. Slow economizer to make a
smooth connection with acceleration
or deceleration during light load
running. It also assures stable low
speed performance.

**M/T: Manual Transmission

2. Idle limiter to reduce harmiful
exhaust emissions to a minimum.

3. BCDD. device for reducing
"HO
4.  FElectric automatic choke fto

facilitate cold starting as well as for
reduced exhaust emissions.

3. Anti-dieseling solenoid to elimi-
nate dieseling (run-on).

6. FPower valve, or vacuum actuated
booster, to insure smooth high-speed
operation.

EF-7

STRUCTURE AND
OPERATION

The carburetors consist of the
primary circuit for part-throtile oper-
ation, the secondary circuit for high-
speed full-power operation, boost
controlled deceleration device for
coasting, and anti-dieseling solenoid
for idle stop.

The float circuit, common between
the primary and secondary circuits,
incorporates the secondary switchover
and starting mechanisms. Zenith
Stromberg nozzles are used for the
primary and secondary circuits.
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Fig. EF-14 Sectional view of carburelor

EF-8



FUEL SYSTEM

Primary system
1. Primary main system

The primary main system is of
zenith stromburg type. Fuel flows as
shown in Figure EE-14 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.

2. Idling and slow system

During low engine speed. as shown
in Figure EF-14, fuel flows through
the slow jet located in rear right side
of main nozzle, mixing with air
coming from the 1st slow air bleed,
again mixing with air coming from the
2nd slow air bleed and then is pulled
out into the engine through the idle
hole and bypass hole.

Adoption of the submerged type of
slow jet eliminates such hesitation as
occurs on sudden deceleration of the
vehicle.

Slow economizer system is useful
to obtain smooth deceleration at high
speed.

Small opening of the throttle valve
in idling or partial load creates a large
negative pressure in the intake mani-
fold.

By this negative pressure, fuel is
measured through the slow jet located
behind the main jet. And air coming
from the lst slow air bleed is mixed
with fuel in the emulsion hole.

This mixture is further mixed and
atomized with air coming from the
2nd slow air bleed. The atomized
mixture is supplied to the engine from
the idle hole and bypass hole via the
slow system passage.

3. Accelerating mechanism

The carburetor is equipped with the
piston type accelerating mechanism
linked to the throttle valve, When the
primary throttle walve, shown in
Figure EF-13, is closed, the piston
goes up, and fuel flows 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 15 forced out through the
injector.

ETO23

Pump injector
Weight

Dutlet valve

Piston

Damper spTing
Piston return spring
Inlet valve

=1 T L fa e

Fig. EF-15 Acceleration mechanism

EF-2

4.  Power valve mechanism

The power valve mechanism, so-
called vacuum piston type, utilizes the
vacuum below the throttle valve.

When the throttle valve is slightly
opencd during light load running, a
high vacuum is created in the intake
manifold. This vacuum pulls the
vacuum piston upward against the
spring, leaving the power valve closed.
When the vacuum below the throttle
valve is lowered during full load or
accelerating running, the spring pushes
the vacuum piston downward, opening
the power valve to furnish fuel.

1 Vacuum piston ET024
2 Power valve

Fig. EF-16 Sectioncl view of power
v

Secondary system

1. Secondary main system

The secondary main system is of
zenith stromburg 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 veloeity
air current passing through the main
nozzle promotes the fuel atomization,

The structure is almost the samc ss
the primary side,
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During high speed running, as

% ®

el

P. vacuum port
. wvacuum porl
Diaphragm chumber cover

Dhaphragm
5. throtile valve

1
2
3
4  Diaphragm spring
3
6
7

P. throttle valve

2. Step system

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

This system aims at the proper
filling up of the gap when fuel supply
is transferred from the primary system
to the secondary one. The step port is
located mnear the sccondary throttle
valve edge in its fully closed state,

3. Secondary switchover  mech-
anism
The secomdary throttle wvalve is

s, ET025

Fig. EF-17 Fuel throttle at high speed

linked to the diaphragm which is
actuated by the vacuum ereated in the
venturi, A vacuum jet is provided at
each of the primary and secondary
venturics, and the composite vacuum
of these jets actuates the diaphragm.

As the linkage causes the secondary
throttle valve not to open until the
primary throttle valve opening reaches
approximately 507, fuel consumption
during normal operation is nol exces
sive.

shown in Figure EF-17, as the vacuum
at the wventuri 1is increased, the
diaphragm is pulled against the dia-
phragm spring force, and then
secondary throttle valve is opened.

The other side, during low speed
running (as the primary throttle valve
opening does not reach 509), the
secondary throttle valve is locked to
close completely by the locking arm
which is interlocked with primary
throttle arm by linkage.

When the primary throttle valve
opening reaches wider position than
S0%, the secondary throttle valve is
ready to open, because the locking
arm revolves and leaves from the
secondary throttle arm,

Anti-dieseling system

The carburetor is equipped with an
anti-dieseling solenoid. As the ignition
switch is turned ofl, the wvalve is
brought into operation, shutting off
the supply of fuel to the slow circuit.
The following figure shows a seclional
view of this control.

=)

Anti-dieseling solenoid
Fusible link

Ignition key

Fusible link

Batiery

L o fed bl =

)

!

!
1

L

ETO26

Fig, EF-18 Schematic drawing of anti-dieseling solenoid

EF-10
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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 needle valve into
the float chamber. A constant fuel
level is maintained by the foat and
needle valve.

Because of the inner air vent type
of the float chamber ventilation, the
fuel consumption will not be in-
fluenced by some dirt accumulated in
the air cleaner.

The needle valve includes special
hard steel ball and will not wear for all
its considerably long use. Besides, the
insertion of a spring will prevent the
flooding at rough road running.

To air cloaner

Boost controlled
deceleration device

(B.C.D.D.)

Boost  controlled deceleration de-
vice {B.C.D.D.) serves to reduce HC
¢missions emitied from engine during
COasTIng.

The high manifold vacuum during
coasting prevents the mixture from
complete combustion because of re-
duced amount of mixture per cylinder
per rotation of engine, with a result
that large amount of HC emissions is
emitted into the atmosphere.

B.C.D.D. has been designed based
on the idea of eliminating this objec-
tion. It operates in such a way that,
when manifold vacuum excecds a pre-

l

To detecting unit

EF-11

ETQ27

determined valve, it provides an ad-
ditional mixture of optimum mixture
ratio and quantity into the manifold
by opening the separate mixture pas-
sage in the carburetor. Complete com-
busion of Fuel is assisted by this
additional mixture, and remarkably
reduces the amount of HC contained
in exhaust gases.

During the period from coasting to
idling, the transmission produces a
signal  which in turn energizes the
vacuum control solenoid.

As this takes place, the valve is
lifted off its seat, releasing the vacuum
chamber to the atmosphere.

The mixture control valve will then
be closed, returning engine speed to
the predetermined idling..

Diaphragm 1
Voacuuim control valve
Diaphragm [l
Mixture control valve
Coasting air bleed 11
Coasting air bleed 1
Coasting jet

Air jet

Secondary main jet
10 Mixture air passage
11 Boost passage

12 Secondary barrel

I3 Mixture outlet

14 Intake manifold

15 Vaenum control
solenoid valve

e R - e A T

Fig. EF-19 Sectional view of B.C.D.Ix



FUEL SYSTEM

Performance

The diaphragm 1 (1) detects the
manifold vacuum and, when the
vacuum exceeds a pre-delermined
value, acts s0 as to open the vacuum
control valve (2). This opening makes
the manifold vacuum introduce into
the second wvacuum chamber and
actuates the diaphragm T1(3.

When diaphragm II operates, the
mixture control valve (4) opens the
passage and introduces the additional
mixture into the manifold.

The amount of the
controlled by the servo-action of the
mixture control valve &) and vacuum
control valve (2) so that the manifold

mixlure 15

H

vacuum may be kept at the pre-
determined value.

The amount of mixture depends
mainly upon the coasting air bleed II
(5, while its mixture ratio is deter
mined by the coasting jet (70 and
coasting air hieed (61

Performance of vacuum control
solenoid valve

Manual transmission

The vacuum control solenoid valve
is controlled by a speed swiich that is
actuated by the speedometer needle.

As the vehicle speed falls below 10

Vacuum contral
solenoid valve

Tash harness j'
. GE)

Dash harness
(BY)

Eng. harness
(BY)

LS
1 32 4
Inhibitor

Automatic Transmission

L .

mph, this switch is activated, pro-
ducting a signal.

This signal is then amplified as it
passes through a built-in amplifier,
causing the vacuum control valve to
function.

Automatic transmission

The automatic transmission  in-
corporates an inhibitor switch.

This switch is operated only when
the transmission is placed in either
“N"7or *P’ position.

With the transmission placed in
either of the above ranges, the switch
causes the wvacuum control wvalve to
function.
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Fig. EF-20 Electrical control system of B.C.D.D.
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Electric automatic choke

An electric heater warms a himetal
interconnected to the choke valve, and
controls the position of choke valve
and throttle valve in accordance with
the elapse of time, or the warm-up
condition of engine.

The comstruction and function of
each part of this carburetor are as
follows:

(1) Bimetal and heater in thermostat
CAVeET

Electric current flows through the
heater as the engine starts, and warms
bimetal. The deflection of bimetal is
transmitted to the choke valve through
the choke valve lever.
(2) Fast idle cam

The fast idle cam determines the
opening of throttle valve so as to
obtain proper amount of mixture cor-
responding to the opening of the
choke valve which in tum depends
upon the warmed-up condition of the
engine.
(3)  Fastidle adjusting screw

This screw adjusts the opening of
the throttle valve of fast idle cam.
(4) Unloader

When accelerating the engine during
the warm-up period, that is, before
choke valve opens sufficiently, this
unloader makes the choke valve open
to a cerlain extent so as to oblain an
adequate air-fuel mixture.
(3) Vacuum diaphragm

The moment when engine is ready
just after the engine has started by
cranking, this diaphragm forces open
choke valve to the predetermined
extent so as to provide proper air-fuel

ratio.
{6) Bimetal case index mark

The bimetal case index mark is used
for setting the moment of the bimetal
which controls the air-fuel mixture
ratio required for starting.

Dash pot device
(Automatic transmission
cars only)

These carburetors are equipped

with a dash pot interlocked with the
primary throttle valve through a link
mechanism. The dash pot, which is
exclusively installed on vehicles equip-
ped with automatic transmission, is
intended to prevent engine stall that
would result from quick application of
the brake immediately after driving
the vehicle, or from the guick release
of the accelerator pedal after treading
it slightly.

In such condition, a throttle lever
strikes against the dash pot stem and
makes the primary throttle wvalve
gradually close, thus keeping the
engine running.

ADJUSTMENT

Adjusting carburetor
idle-rpm and
mixture ratio

Tdle mixture adjustment requires
the use of a *CO™ meter. When pre-
paring to adjust idle mixture, it is
essential to have the meter thoroughly
warmed up and calibrated.

I.  Warm up engine sufficiently,

2. Continu¢ engine operation for
one minute under idling speed.

3. Adjust throttle adjusting screw so
that engine speed is 800 rpm for cars
wilh a manual transmission (in “N"
range for automatic transmission).

4, Check ignition timing, if neces-
sary adjust it to the specifications.
(5"/800 rpm, retard side).

5.  Adjust idle adjusting screw so
that “CO™ percentage is 1.5 + 0.5%.

6. Repeat the procedures as de-
scribed in items 3 and 5 above so that
“CO" percentage is 1.5 + 0.5% at 800

P

Caution:

4, On automatic transmission equip-
ped model, check should be done in
“D" range. Be sure to apply parking
brake and to lock both front and
rear wheels with wheel chocks.

b. Hold brake pedal while stepping
down on accelerator pedal. Other-
wise car will rush out dangerously.

EF-13

7. On automatic transmission equip-
ped model, make sure that the adjust-
ment has been made with the selector
lever in *N* position.

And then check the specifications
with the lever in "D" position. Insure
that CO percent and idle speed are as
follows:

Idling rpm 650
“CO” percentage 1.5+ 0.5%

Readjust by turning in or out
throttle adjust screw or idle adjusting
screw if it is still out,

Notes:

a. Do not attempt to screw down idle
adjusting screw completely to avoid
damage to tip, which will tend to
cause malfunctions.

b. After idle adjustment has been
made, shift the lever to “N™ or “P"
range for automatic transmission.

wheel chocks when

¢. Remove
runming.

1 Throttle adjusting screw
2 Idie adjusting screw 0
Fig. EF-21 Throttle and idle

adiusling screws

Sy

Idle limitter cap

Do not remove this idle limitter cap
unless necessary. [f this unit is re-
moved, it is necessary to re-adjust it at
the time of installation. To adjust
proceed as follows.

1. After adjusting throttle or idle
speed adjusting screwd, check to be
sure that the amount of *CO" con
tained in exhaust gases meets the
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established standard.

2. Install idle limitter cap in posi-
tion, making sure that the adjusting
screw can further turn 1/8 rotation in
the “*CO-RICH” direction,

Carb. stopper

O rich
™

450 L1/8 rotation)

\

H__‘|‘__,-- Tdle limiler cap
ETO31

Fig. EF-22 Setting of idle limiter cap

Fuel level adjustment

A constant fuel level is maintained
by float level and ball valve. If fuel
level is in accord with level gauge line,
float level is properly set, If float level
is nol correct, adjust it by bending
float seat as shown in Figure EF.23.

Approximately H mm is required
for effective stroke of pneedle valve, So
adjusl pap between wvalve stem and
float seat to H mm with float fully
lifted up by bending float stopper.

H; 1.5 mm (0.059] in)

Fast idle adjustment

Choke valve at fully closed position
automatically opens throttle valve at
an oplimum angle for starting engine
through a link mechanism.

Normal Tune-up

In  moderate climates, adjust
manual transmission fast idle BPM to
the specifications by turning fast idling
SCrew in or out as necessary.

Carburetor removed

If a new or reconditioned carbu-
retor is being installed, ftune as

follows:

1. With carburetor assembly re-

moved from engine, measure throttle
valve clearance (“A™ in Figure EF-24)
with a wire gauge, placing the upper
side of fast idling screw on the second
step of the fast idling cam.

2. Install carburetor on ¢ngine.

3. Start engine and measure BPM. It

shouid be approximately 2,000 rpm
for Manual transmission and 2400
rpm for Automatic transmission.

4. Turn fast idling screw counter-

clockwise to increase, or clockwise to
decrease, to adjust fast idle RPM.

= T e | T 5
e e (2
|I e s -.______..
e SR S .-'il:l" i
. N L
E e o w S % 'ﬁ faia ]
Beagy 1 8 ;
Effective stroke of “ﬁ’i § :
needle valve: H _ ' ﬁ
- ‘,.-'"" i . E
e —~ ®
S L 1 Float seat
1 3 Flost
e e 3 Float chamber
ETO3? : 4 Needle valve
Fig. EF-23 Adjusting fuel level
Throttle opening Clearance “A"  |Engine revolution
(degree) mim (in) (rpm)
Manual 0.95+ 0.05
2+ 05 2,000+ 100
Transmission 1220 1 (0.0374 + 0.0020)
Automatic 1.17 + 0.05
P 14+ 0.5 . 2400+ 100
Transmission 3 {(0.0461 + 0.0020) =
@.
.ll /I |
> 5
e
e
1 - Fastidle cam
2 Nut
S 3 Fastidle screw
@ % 4  Choke vabve
, \ a3 Choke connecting rad
b L 6 Throttle valve
® ©
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Fig. EF-24 Adjustment fast idle opening

Vacuum break adjustment

1. Completely close choke valve.

2. Hold choke valve by streching a
rmbber band between choke piston
lever and stationary part of carbureior,
3. Grip vacuum break rod with
pliers, and pull straight fully.

EF-14

4. Under this condition, adjust the
gap between choke valve and car-
buretor body to 1.7 mm (0.067 in) by
bending vacuum brake rod. See Figure
EF-15.
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1.7 mm

@:tjﬂ.ﬂﬁﬁﬂ in}
s e
L 2

ETO33

Choke piston rod
Choke spring
Choke piston
Diaphragm rod
Choke piston lever
Choke valve

Or L ol L) b ==

Fig. EF-25 Vacuum break adjustment

Choke unloader

adjustment

1. Close choke valve completely.,

2. Hold choke valve by streching a
rubber band between choke piston
lever and stationary part of carburetor.
3. Open throttle lever until it opens
fully.

Under this condition, adjust the
clearance between choke wvalve and
carburetor body to 4.4 mm (0.173 in)
by bending unloader tongue.

Note: Make sure that throttle valve

opens when carburetor is mounted
on the car.
If throttle valve fails to open, un-
loader becomes inoperative, result-
ing in poor acceleration after engine
is started.

Bimetal setting

1. Measurement of bimetal heater
resistance.

Install bimetal cover on carburetor.
Make sure that resistance across the
terminal and carburetor body is in the
range of 9.8 to 10.2 ohms. Measure
the resistance without the folow of
electric current through heater and at
about 21°C (70°F).

Note: Use an accurate measuring in-
strument, such as a wheatstone
bridge.

2. Bimetal cover setting.

Position bimetal cover so that the
index marks are aligned as shown in
Figure ET-26. (Center of the index
marks.)

Note: When somewhat over<choked,
set bimetal cover by tuming if
clockwise about one division of the
scale graduations.

I

Y

W]

1  Thermostat cover

{Bimetal chamber)
2 Thermostat housing
3 Gloove

ETO34

Adjustment of interlock

opening of primary
and secondary
throttle valves

Figure EF-27 shows that primary
throttle valve opens 509 When
primary throttle valve opens 50° ad-
justing plate integrated with throttle
valve is in contact with return plate at

\
\

%

La,
Fig. EF-26 Bimetal setiing

A

When throttle valve [urther opens,
locking arm is detached from second-
ary throttle arm, permitting secondary
gystemn to start operation.

Linkage between primary and
secondary throttles will operate prop-
erly if distance between throttle valve
and inner wall of throttle chamber is
7.4 mm (0.291 in).

Adjustment is made by bending
connecting link. See Figure EF-27.

ETO35

EF-15

’ '-"'f.:'

J ;
Secondary Primary

Roller
Connecting lever
Beturn plate
Adjust plats
Throttle chamber
Throttle valve

o R R PO R
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Dash pot adjustment

(Automatic transmission
cars only)

Proper contact between throttle
lever and dash pot stem provides
normal dash pot performance. Adjust-
ment of the proper contact can be
made by dash pot set screw,

If normal set can not be oblained
between dash pot stem and throttle
arm. rotate dash pot to the proper
position.

Installed on engine

1. It is necessary that the idling
speed of engine and mixture have been
well tumed up and engine is sufficient-
Iy warm.

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

3. Adjust the position of dash pot
by turning nut until engine speed is in
the range of 1,600 to 1,800 rpm.

4. Then fasten loosened lock nut.

5.  Make sure that the engine speed is
smoothly reduced from 2,000 to
1,000 rpm in about three seconds.

ET036

Fig. EF-28 Dash pot adjustment

Adjustment of operating
pressure of B.C.C.D.

Primcipally, it is unnecessary to
adjust the B.C.D.D., however if there
is any requirement the adjusiment
procedure is as follows,

Prepare the following tools:

1. A tachometer to measure the
engine specd while idling, and screw-
driver,

2. A Vacuumn gauge and connecting

pipe.

MNotes:

a. A quick-response boost gauge such
as Bourdon's tube is recomnmended.
Do not use manometer.

b. Special tools are not required.

Warming-up operalion

Continue  warning-up
until the engine reaches its normal
operating temperature.

operation

Connecting vacuum gauge

Connect  rabber  hose  between

vacuum gauge and intake manifold as
showr.

Disconnect solenoid valve and let
solenoid valve free.

Fubber hose =

e

ECOED

o -
P i
L P

Fig. EF-29 Connecfing vacuilim gouge

Adjustment ol idling

Adjust the engine at normal idling
iling. ¥

Engine idling Idling timing
(rpm) (dearee, retard side) SRR}
M/T Vehicle S 5% BTCC 1.5+ 005
= 650 i e
AT Vehicle (in “D" range) 5% RTDC 1.5+0.5

M/T: Manual Transmission

Racing

Place shaft lever in neutral for M/T,
or N or P for A/T. Raise the engine
ereed up o 3,000 to 3,500 rpm under
no-load, and close the throttle valve by
releasing it from hand. Examine the
engine revolution whether it falls
to idling revolution ot niot.

/When the engine revolution
4:' falls to the idling speed
\{See Figure EF-34)

At this moment, the negative pres-
sure of manifold rises above approxi-
mately 350 mmHg (—21.7 inllg) and
then gradually falls to the pressurc of
idling [about —420 mmbg { -165
intig)] . The process of this pressure
fall takes one of the three forms as

EF-16

A/T: Automatic Transmission

illustrated in Figures EF-30, EF-32
and EF-33 according io the ditference
the operating pressure of B.C.1.D.

1. When the operating pressure is
too high, B.C.D.D. remains inopera-
tive, and negative pressure decreases
without being sustained while it is
falling, just like that of the engine on
which a B.C.D.D, i3 absent. See dia-
gram {A).

2. When the operaling pressure is
lower than that of the case of (A} but
is higher than the set pressure: The
negative pressure which has once risen
i$ kept constant al 4 certain value
(operating pressure) for about one
second, and then gradually falls down
to the idling negative pressure. See
diagram (B).
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Negative MNegative
Fressure Pressure
! A .
B, P T A I i e i P DP'_“H“HE PIEsSUre
Set B.C.D.D.
Pressure - \\“_ Set pressure +- ——
Tdling: - Fofreardms Ldling -_l»-_ B
Negative MNegaiive
Pressure Pressure - = S—
Time Time
ETO43
Fig. EF-30 Characterigtic curve
— high negative pressure —
B
1
— Notes:

I Adjusting screw “S™

2 Cover ("' ETD37

Fig. EF-31 Adjusting operating
pressure

Turn adjusting screw “S” as out-
lined below until correct pressure is
obtained. Slightly turn this adjusting
screw clockwise and then race engine.
Do not fit tip of screwdriver tightely
in screw slot.

Megalive
Pressure

B ICID-Br
Set pressure

Idling negative
Pressure

Time

ETOD44 Characteristic curve

a. Turning adjusting screw “S™ one-
eighth rotation in either direction
will cause a change in operation
pressure of 0.79 inHg (20 mmHg).
This adjusting screw is left-hand
threaded.

b. Turn adjustingscrew “S" counter-
clockwise to increase the negative
pressure.

¢. Torn adjusting screw clockwise to
decrease the negative pressure,

Negative
Pressure f

Ll
5
|

Operating

B.C.D.D, pressune

Sol Prezsure Bl AT T

Idling Negative [J~———==-=====%

Pressure

Time
Low negative pressure

Fig. EF-32 Characteristic curve
= [ow negafive pressure —

EF-17

When the operating pressure
equals set preasure,

When the operating presuore is
equalized to set pressure, and then
falls to idling pressure, install cover
I.I.E.'TI

B.C.D.D. set pressure
Manual transmission vehicle
500 + 20 mmHg
{(—19.7 % 0.79 inHg)

Automatic transmission vehicle
—480 + 20 mmHg
(—18.9+ 0.79 inHg)

Metive Pressure
i

B.C.D.D.
Sel pressure!- % FL
Imi.l? ~I~—— ::\_\_":n—_
negative
pressune T
ETDAG

Fig EF-33 Characteristic crrve
— proper negalive pressure —
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When the engine revolution
does not fall to the idling ))
speed (See Figure EF-34)
When engine revolution When engine revolution
falls to idling speed. does not fall to idling speed.
' f
Intake manifold o . opener operating  Infake manifold  Throttle opener operating
VUl curve when racing vacuum curve when racing
Mo load
Qperating Qperating :
PTESsUre pressure :
l
I I
I I
1 |
1 1
| I
I A
3,000 rpm Kdling 3,000 rpn
ETO46 Engine revolution Engine revalution

Fig. EF-34 Characteristic curve of B.C.00.D.

When the engine revolution does
not fall to the idling speed, it is
necessary to fall the idling negative
pressure of manifold to lower than the
set pressure of B.C.D.D. (The engine
revolution does not fall to the idling
speed when the idling negative pres-
sure is higher than the set pressure of
BCDD.).

In this case, there requires to labour
the engine by (1) road test or (2)
chassis dynamometer or (3) raise up
rear suspension member by stand. And
accelerate the car 40 to 50 mph with
top gear for M/T or D range for A/T,
then release the accelerater pedal and
let the car deceleration. Then check
the B.C.D.D. set pressure whether it is
in the predetermined value or not. The
process of this pressure fall takes one
of the three froms as illustrated in
Figures EF-30, EF.32 and EF-33 ac.
cording to the difference of the oper
ating pressure of B.C.D.D.

When the operating pressure
is too high

When the operating pressure is
higher than the set pressure. The
negative pressure which has once risen

is kept constant at a certain value
(operating pressure) for aboul one
second, and then gradually falls to the
idling negative pressure. See diagram
(B). Adjustment of this condition is
exactly same as that of when the
engine revolution falls to the idling
speed. (Mentioned above.)

When the operating pressure
18 too low

1. When the operating pressure is
somewhat low, the negative pressure
becomes constant for some while at a
value below set pressure, and then falls
to idling negative pressure. See
diagram (C).

2.  When the operating pressure is
exceedingly low, the negative pressure
will not fall to idling pressure and the
speed of engine is not restored to
idling speed. In extreme cases the
engine’ speed fails to attain idling
speed although to that of idling, See
diagram (D).

Turn adjusting screw “S" until
correct pressure is obtained. Slightly
turn this adjusting screw counterclock-
wise and then race the engine. Do not
fit tip of screwdriver tightly in screw
slot.
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MAJOR SERVICE
OPERATION

The perfect carburetor delivers the
proper fuel and air ratios for all speeds
of the particular cngine for which it
was designed. By completely disas-
sembling at regular intervals, which
will allow cleaning of all parts and
passages, the carburetor can be
returned to its original condition and
it will then deliver the proper ralios as
it did when new.

To maintain the accurate carbu-
retion of passages and discharge holes,
extreme care must he taken in
cleaning.

Use only carburetor solvent and
compressed air Lo clean all passages
and dicharge holes. Never use wire or
other pointed instrument to clean as
calibration of carburctor ~will be
affected.

Removal

1. Remuowve air cleaner.

2. Disconnect fuel and vacuum lines
from carburetor.

3. Remove throttle lever.

4, Remove four nuts and washers
retaining carburctor to manifold.

5. Lift carburetor off manifold.

6.  Remove and discard the gasket
used between carburetor and mani-
fold. Replace it, if necessary.

Disassembly and assembly
Disassembly

Do not remove thrattle plates.
Carburetor assembly

| Remove throttle return spring
from primary side,

2. Remove pump lever and pump
rand,

3. Remove cam connecting rod.

4. Remove thermostat cover by un-
screwing three set screws.

3. Remove choke chamber by un-
screwing four set screw and remove
throttle return spring from secondary
side.
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ETO38
1 Ventui 4 Secondary
2 Main air blead 5 Primary

3 Emuleion tuke

Fig. EF-34 Removing thermoslal

6.  Separate float chamber and throt-
tle chamber by unscrewing four set
SCTEWS.

Float chamber

1.  Remove diaphragm chamber as-
sembly and diaphragm chamber

gasket.

2. Remove fast idle cam, cam spring
and counter lever.

1 Fast idle cam @

2 Diaphragm cheunber
Fig. EF-35 Removing diaphragm
chamber

ETO39

3. Remove filter set screw, nipple,
filter, needle valve and stopper plate.

MNeedle valve
Stopper plate
Filter

Tilter sct
G EEW

Wipple

ETOAaD
Fig. EF-36 Removing filter

4. Remove cylinder plate, pump
cover, piston, piston return spring and
inlet walve by unscrewing two set
SCTEWs,

5. Remove injector spring and outlet
valve,

6.  Remove small venturies, main air
bleeds  and = emulsion tubes from
primary and secondary sides.

Chock chamber
Thermostat cover

ETO41

Throttle returm spring
Pump rod

Fig. EF-37 Remouving vernfuries

|
2
3 Pump lever
4
5

7. Remove slow jet and slow air
bleed.

8. Remove primary and secondary
main jets.

9. Remowe level gauge cover, float
chamber, level gauge. rubber seal, float
shaft colour and float.

10. = Remove power valve,

11.  Remove return plate, sleeve, fast
idle lever, spring hanger and throttle
lever.

Anti-dieseling solenoid

Removal

Solenoid is cemented at factory.

Use special tool “STI191500007 to
remove a solenoid.

When this tool is not effective, use
a pair of pliers to loosen body out of
position.

Installation

I. Before installing a solenoid, it is
essential 1o clean all threaded parts of
carburetor  and  solenoid.  Supply

EF-19

screws in holes and turn them in two
or three pitches.

2. First, without disturbing the
above setting, coat all exposed threads
with adhesive the “Stud Lock” of
LOCTITE or equivalant,

Then, torque screws to 35 to 35
kg-cm (30 to 48 in-lb) using a special
tool “ST19150000.”

After installing anti-dieseling sole-

noid, leave carburetor more than 12
hours without operation,
3. After replacement is over, start
engine and check to be sure that fuel is
not leaking, and that anti-dieseling
solenoid is in good condition.

Notes:

a. Do not allow adhesive getting on
valve. Failure to follow this caution
would result in improper valve per-
formance or clogged fuel passage.

b. In installing valve, use caution not
to hold body directly. Instead, use
special tool, tightening nuts as
required.

¢. After installing a new solenoid,
check to be certain that there is
no leakage, cracks or otherwide
deformation.

B.C.D.D.

Remove B.C.D.D. by unscrewing
three sccuring serews (1). Do not
assembly

unscrew.  three B.C.D.D,

serew (2.

Fig EF-33 B.C D.D. Securing screws

When  installing, alter screwing
three securing screws (1), rescrew
three B.C.D D, assembly screws (2) in
order to prevent the warp of B.C.D.D,
body.

Tightening torque;

20 10 40 kgcm (17 to 35 indb)
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Assembly and installation

Follow disassembly and removal
procedures in reverse.

Replace gaskets, if necessary.

In disassembling interlock link and
related components, be careful not to
bend or deform any of components.

Careful reassembly will restore
simpoth  operation of all interlock

parts.

Cleaning and
inspection

Dirt, pum. water or carbon con-
tamination in or on exterior moving
parts of a carburetor are often
responsible  for  umsatisfactory per-
formance. For this reason, efficient
carburetion depends upon careful
cleaning and inspection while servie-
mng.

1. Blow all passages and castings
with compressed air and blow off all
parts until dry.

MNote: Do not pass drlls or wires
throvgh calibrated jets or passages
as this mav enlarge orifice and
seriounsly affect carburetor calibra-
tion.

2 Check all parts For wear, If wear
5 noted. defective parts must be

7. Push connecting rod of dia-
phragm chamber and block passage of
vacuum by finger. And when con-
necting rod becomes free, check for
leakage of air and damage of dia-
phragm.

(1) Check float needle and seat for
wear, [f wear is noted, assembly must
be replaced.

(2) Check throttle and choke shaft
bores in throttle chamber and choke
chamber for wear or out-of-roundness.
(3) Inspect idle adjusting needle for
burrs or ridges. Such a condition
requires replacement.

3. Inspect paskets to see if they
appear hard or brittle or if edges are
torn or distorted. If any such con-
dition is noted, they must be replaced.
4. Check filter screen for dirt or lint.
Clean, and if it is distorted or remains
plugged, replace.

5. Check linkage for operating con-
dition.

6. Inspect operation of accelerating
pump. Pour fuel into float chamber
and make throttle lever operate. And
check condition of fuel injection from
the accelerating nozzle.

JETS

why these components must be
fabricated with utmost care. To clean
them, use cleaning solvent and blow
air on them. Larger inner numbers
stamped on the jets indicate larger
diameters. Accordingly, main and slow
Jjets with larger numbers provide richer
mixture, and the smaller numbers the
leaner mixture. Inversely, the main
and slow air bleeds, which are for air
to pass through, make the fuel leaner
if they bhear larger numbers, and the
smaller numbers the richer fuel.

TROUBLE
DIAGNOSES AND

CORRECTIONS

In the following table, the
symptoms and causes of carburetor
troubles and remedies for them are
listed to facilitate guick repairs.

There are various causes of engine
troubles. It sometimes happens that
the carburetor which has no defect
seems apparently  to  have some
troubles, when electric system is
defective. Therefore, whenever the
engine has troubles, electric system

replaced. Note especially the follow- The  carburetor  performance must be checked first before taking to
ing: depends on jets and air bleeds. That is carburetor adjustment.
i
Condition Probahle cause ', Carrective action
Overflow Dirt accumulated on needle valve. Clean needle valve.

Fuel pump pressure too high.

Needle valve seat improper.

Excessive fued

Fuel overflow.

Repair purmnp.
Lap or replace.

—mr—r

See above itam.

consumption Each main jet, slow jet too large. Replace.
Each main air bleed clogged. Clean.
Choke valve does not fully open. Adjust.
Qutlet wvalve seat of accelerator pump Lap.
| improper.
| Linked opening of secondary throttle valve Adjust.

too cacly.

EF-20
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Condition Probable cause Corrective action
Power shortage Each main jet clogged. Clean.
Each throttle valve does not fully open. Adjust,
Idling adjustment incorrect, Repair.
Fuel strainer clogged. i Clean.
Vacuum jet clogged. | Clean,
Air cleaner clogged. | Clean.
Diaphragm damaged. Replace.
Power valve operated improperly, Adjust.
Improper idling Slow jet clogged. Clean.
Each throttle valve does not close. Adjust.
Secondary throttle valve operated impro- Overhaul and clean.
perly.
Each throttle valve shaft worn. Replace.
Packing between manifold/carburetor defec- Replace packing.
tive,
Manifold/carburetor tightening iiuproper. Correct tightening.
Fuel overflow. See the first item.
B.C.D.D, adjustment incorrect, Adjust,
Damaged vacuum control solenoid. Replace.
Sticked anti-stall dash pot, Replace.
Engine hesitation Main jet or slow jet clogged. Clean.
By pass hole, idle passage clogged. Clean tube.
Emulsion tube clogged. Clean.

Idling ajdustment incorrect.
Secondary throttle valve operated impro-
petly.

Correct adjustment.

Overhaul and clean.

e " —

Engine does not
starl.

Fuel overflows.
No fuel.
Idling adjustment incorrect.

Fast idle adjustment incorrect.

Damaged anti-dieseling solenoid.

See the first item.

Check pump, fuel pipe and needle valve.
- Adjust.

Adjust,
Replace.

EF-21




FUEL SYSTEM

EVAPORATIVE

DESCRIPTION .. ...

FLOW GUIDE VALVE

Chacking fuel tank, vapor-liguid
separator and vapor vent line
Checking flow guide valve

DESCRIPTION

This system consists of four hasic
elements indicated below:
1. Fuel tank with positive sealing
filler cap.
2. Napor-liquid separator.
3. Vapor vent line.
4. Flow guide valve.

The flow guide wvalve prevents
blow-by gas from flowing into the fuel
tank and guides fresh air into it,

EMISSION CONTROL SYSTEM

preventing gasoline vapor from  es-
caping into the carburetor air cleaner.

Flow puide wvalve operates and
blow-by gas and gasoline vapor flow as
Mlows,

When the engine is not running, the
vapor vent line, vapor liquid separator
and fuel tank are filled with gasoline
vapor produced in the sealed type fuel
tank. A flow guide valve opens when
the gas pressure is above 0.4 inch Hg.
The gas passed through the flow guide

(1} From

n

e air cleanet

From Tuel tank

i21 To
= crankcase

IFlame arrester

L

Vapor vent line
E —=/

Flow guide valve

| The valve opens when the =

pressure is over 0.4 inch Hg. |

Positive crankcase ventilation valve
(P.C.V, valve)

Positive scaling
hilker cap

(With relief valve) ]

Fuel tank

refiaf valve aperation . ... Co 0L oo el EF-23

CONTENTS
L A T T E Checking fuel tank vacuum
....... EF-23
SERVICE DATA AND
....... EF-23 SPECIFICATIONS
....... EF-23

valve {2) is accumulated in the crank-
case. Once the engine starts, the pas
evaporating in the carnkcase, is sucked
into  the manifold for combustion.
When the pressure of the sealed 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 carburetor air cleaner to the fuel
tank.

Vapor-liguid separator

—

& =

EC0O1]

Fig. EF-40 Evaporative emission control avstem

EF-22



FUEL SYSTEM

FLOW GUIDE VALVE

This valve is mounted in the engine
compartment. Marks A, F and C are
engraved in the body of the valve to
indicate the connection of the vapor
vent ling.

From
carburetor
air eleaner

To crankcase
Fig. EF-41 Flow guide valve

ETDAZ2

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

1. Check all hoses and fuel tank
filler cap.

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

3. Connect a 3-way connector, a
manometer and a cock (or an equiv-
alent 3-way change cock) to the end of
the vent line.

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

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

6. After 2.5 minutes, measurc the
height of the liquid in the manometer.
7. Wariation of height should remain
within 1.0inch Aq.

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

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

Note: In case the vent line is stuffy,
the breathing in fuel tank is not
thoroughly made, thus causing

14.5 in Ag.

3-Way connectar m |
Cock \ p” ‘l 'L:

Manometer

insufficient delivery of fuel fo
engine or vapor lock. It must
therefore be repaired or replaced.

Vapor-liquid separator

e NG

D\'-ucl filler cap

ECO29

Fig. EF-42 Cheching evaporative emission control system

Checking flow
guide valve

1. Disconnect all hoses connecled to
the flow guide valve,

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

3. While the air is pressed into the
flow guide valve from the carburetor
air cleaner side, it flows to the fuel
tank side and/or carnkease side.

4. This valve opens when the inner
pressure is 0.4 inch Hg In case of
improper operations or breakage, re-
place it.

From
b carburetor
R ] - git cleaner

From fuel tank

i T
= crankcase

A MR ECO30

Fig. EF-43 Flow guide valve

EF-23

Checking fuel tank
vacuum refief valve
operation

Remove fuel filler cap and see if it
functions properly as follows:

Pressute elief valve

Fig. EF-44 Fuel filler cap

1. Wipe clean valve housing and have
it in your month.

2. Inhaling air. A Slight resistance
accompanied by wvalve indicates that
valve is in good mechanical condition,
Mote also that, by further inhaling air
the resistance should be disappeared
with valve clicks.

3. If valve seems to he clogged, or if
no resistance is felt replace cap as an
assembled unit.




FUEL SYSTEM

SERVICE DATA AND SPECIFICATIONS

Air cleaner

Air control valve partially opens A e T e L above 37 .5 (100)
Air control valve fully opens % i 1 TR LT e e above 44 (118)
Idle compensator partially opens i 2 T TR G R M i Y above 65 (149)
Idle compensator fully opens 1 i o DR R PR R e PR AL, L L e

Fuel FYSTEM

Fuel pressure i ) e R M N e 0.1% to 0.24 (2.56 10 3.41)
Fuel pump capacity co (ULS. pts.)ymin al 1pm oo, . 1,000 (2.11)/1,000
Carburetor
Primmary Secondary
Dutlet dia. mm (in) 30(1.181) 34 (1.339)
Venturi dia. mim (in) 23 « 8{0.906 x 0.315) 30=9(1.181 «0354)
Main jet #37.5 #170
Main air bleed #65 F60
Slow jet #44 #90
Slow air bleed #145 #100
Slow economizer i {in) 1.8 {0.071)
Power jet o3
Flaat level mm (in} 23 (0.906)
Fuel pressure kg/em? (psi) 0.17 (2.42)
Main nozele _ e oL B T 25 x4
Inner dia. x Quter dia. mm {in) (0.098 x 0.138) (0098 » 0.157)
Adjustment
Engine idling
Manual T Tan S SEIOM «xocsmeriiss iesohe it iissmins Con ik bmes o bt nse ma s v ea b e e m et rms o 59 /800 rpm_ retard side, CO 1.5 + 0.5%
AUTOMALIC TTANSITIESEION - vnnvarvinsivisnainesirunssbuinbns ot nmrsassint sarsus skasssidonsonadason 51630 rpm, retard side, CO 1.5 £ 0.5%

{in D ranpe)
Fuel [evel adjustment

Gap between valve stem and float

s L e e S L (0,059
oy mm {in) 1.5 {(0.059)

EF-24



FUEL SYSTEM

Fast idle adjustment (Fast idle cam, second step)
Gap between throttle valve and

carburetor body
Manual Transmission mm {in) ..o,
Automatic Transmission mm {in) ...
Vacuum break adjustment
Gap between choke valve and R

carburetor body
Choke unloader adjustment

Gap between choke valve and carburetor

iy AL
Bimetal setting
Resistance between terminal and
ohms ...

carburetor body [at 21°C (70°F}]

TRl S - s T s e T e A S

Interlock opening of primary and secondary

Throttle valves mm {in) .........
Dash pot adjustment (Without loading)  .....ovviiiimiinin,
Anti-dieseling solenoid tightening torque  kg-cm (in-1b)
B.C.D.D. set pressure

Manual Transmission mmHg (inHg)

Automatic Transmission mmHg (inHg)

B.C.D.I. tightening torque keg-cm (in-lb)

EF-25

o S i g

.............................. 1,600 to 1,800 rpm

creareens 0.9 10 1.0 (0.035 to 0.039)

bl b d R

....................... e 1112 10 1.22 (0.044 to 0.048)

............................ 1.7{0.067)

P ER R e 4.4 (0.173)

............................ 9.8 10 10.2

v VT2 (L16) (Center of the index marks)
22° (L18) (Center of the index marks)

e 1.4(0.291)

............................ .35 to 55 (30 to 48)

e =500+ 20 (=19.7 +.0.79)
.......................... 480 + 20 (~18.9 + 0.79)

.......................... 20t0 40 (17 ta 35)
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ENGINE ELECTRICAL SYSTEM

REMOWVAL .. ..

CHECKING ELECTROLYTE LEVEL .. ..

CHECKIMNG SPECIFIC GRAVITY |

REMOVAL

1. Disconnect negative and positive
terminals.

2. Remove nuts from
clamps; take out clamps.

battery

3. Remove battery.

CHECKING
ELECTROLYTE LEVEL

Battery comes into two types;
self-filling and conventional. To check
the level, remove one vent plug and see
if the float is raised to the correct level
iself-filling type).

If it is below the specified level,
raise  to  correct level by pouring
distilled water into the battery case.

On standard type, remove six vent
plugs and check for electrolyte level in
each cell.

If necessary, pour distilled water,

CHECKING
SPECIFIC GRAVITY

Specific gravity of battery electro-
lyte is tested by a hydrometer, If the
state of charge of battery is 60%5% full,
or specific-gravity reading is below
1.20 [as corrected at 20°C (68°F)],
hattery must be recharged or battery-
electrolyte concentration adjusted.

Add or subtract gravity points
according to whether the electrolyte
temperature is above or bellow 20°C
(68°F) standard.

The gravity of electrolyte changes
0.0007 for every 1°C (1.8"F) tem-
perature. A correction can then be
made by using the following formula:

BATTERY

CONTENTS
FE-Z Battery freezing
EE-Z CHARGING

£i2

S+ 0.0007 (t — 20)

Where
St:  Specific gravity of electrolyte
at 17C
S20: Specific gravity of electrolyte

corrected at 20°C (68°F)
t; Electrolytle temperature

For example: A hydrometer
reading of 1.260 at 30°C (86"F)
would be 1267 corrected to 20°C
(6B°F), indicating fully charged
battery. On the other hand, a hydro-
meter reading of 1.220 at —-10°C
(MDF] would be 1.199 corrected to
20%C . (68°F), indicating a partially
charped battery.

The state of charge of batlery can
he determined by the fellowing tahle
if the specific gravity of electrolyte is
known. Before checking, check to be
sure that cells are filled to correct
level.

G L

oA

E L8 L = Urlir r. L=

g 1A e ——e " L i -
- 1 y

= L MO0 = L
m .-

Sump el L1

P - ;

e

E L -

L] 1 M Ik ap L BT ar Ll 108

Charging conditisn (T}

EEDOZ2
Fig. EE-2 Charging condition

EE-2

Specific gravity at électrolyle temperature (S1)

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

Read rop level
with scale

1 Thermal gauge

EEDO1
2 Hydrometer

Fig. EE-1 Checking specific gravily

Converted specific gravity {520)

L.

e

Lad

Fad

= i il A ) 47 X

Electroly te temperature | nl‘.’f}

EEDQ3

Fig. EE-3 Specific gravity ot
eleciroly te femperalure



ENGINE ELECTRICAL SYSTEM

Battery freezing
Temperatures at  which  battery

electrolyte frevzes vary with  acid

concentration or ils specific gravity. A

halter}-‘ with an insufficient state of

charge will freeze ar lower lemper
atures. 10 specific gravity of a hatlery

talls below 1.1, the indication is that

the battery s completely discharged
and will freeze readily when tempet-

atures tall below freczing,

Note: Use extreme caution to avoid
freezing  battery  since it will
generally ruin the battery,

1 T
P 1
i
:‘u
=y Pl
=
o
bt 4
=)
B 40
o
L
v =i
=
&
gk el
E
5
= .'|:_| 4.
— 80

Ly 1.k 1,08 112 106 120 1.24 128 1.32  Econd
Bpecitic gravity of elecirolyte

CHARGING

Batlery must be rechamged when
glectiolyre-gravity reading talls below

Fig. KE-4 Freezing point of electrolyie

charged to bring it up to full charge,
the operation should be carried out

minals should be cleaned with a brush
and common baking-soda solution, In
addition, the following items should
be observed during rechurging battery:
1. Be sure that electrolvie level is
above top of each plale.

2. Keep removed plugs in oo safe
location.

3. Dw not allow electralyte tempera-
ture to po over 45°C {1139F),

4. After recharging, check to he
cartain that specific gravity does not
1.260 fat 20°C (GRYF)].
Correction can be mude by adding
distifled water into cells as necessary
3. Keep hattery away from apen
Tarme while it is heing recharged.

G, After all vent plugs bave been
tightened, clean all spraved clectrolyee
oIt upper face of battery.

exoeed

INSTALLATION

L. Install and tighten clamps secure.
Ly
2. Aller clamps have been tightened,

clearn  battery  cable  ferminals  and

1.20 ~ with electrolyte level being wilth noeative teominal removed, apply grease to retard fommation of
safisfactory. I battery  is  quick- Pricr to charging, corroded  ter- COFTOSION,
STARTING MOTOR
CONTENTS

i S XM B AR ] & e ety g L N PR R SO T ¥ Oer-tanning ol toh essembly . oL R EES S
DESCRIPTION B e et Rt Brustbodder s fobground o0 s e ah s R EREA B
b 2 e g R R e R T N i e . Pindon case besringeetal . oo oo oo oo EE- B
1T R T W T e L AR AV G o g Rlaghetic swien assembly =Ea g
g R R TR AP E A e Sl e AT IR 1 f D Ao R ALt A T I e A SRR 1 i
A REMIBE Y L ns e R e e i TR EE B TEST . EF- O
CLEAMING  AND ISP CTIN i e v es U BET Portormaecs test o0 0 s s EEa @

Terriinal BEL Chagaosis ot test =- 4

. T O R S R L R A LR O e Magretioswitcr gasembly st o000 Lo . FE- B

Brushes ard brosh edd wirs EF 7 i PR M TR e B e G St 5 B T N e e

Brush spring lersiorn i [FOUBLE DIAGNDSES AND

Armature assom iy g CORPFECTIONS ER-10

EE-3



ENGINE ELECTRICAL SYSTEM

SPECIFICATIONS

LI6 and L18 engines

Model

Type HITACHI §1 l4~1EII:‘-P.
(For manual transmission)

Voltage 12 Volts

Cutput 1.OKW

Starting current (Voltage)

No load current (Voltage)

No load starter revolution pm

Shift type of pinion gear
Number of teeth on pinion gear

Number of teeth on ring gear

Weight

kg (Ib)

More than 7.000
Magnetic shifi

Q9

120

5.1 (1042}

HITACHI 5114-126M

{(For automatic transmission )

i = ————

Less than 430 amps. (6 Volis)

Less than 60 amps. (12 Volts)

s
L2 KW
Less than 540 amps. (5 Volts)

1—

More than 6.000

S

5.8 (12.8)

R

DESCRIPTION

The Tunction of the starting system,
consisting of the battery, ignition
switch, starting motor and solenoid, is
to crank the engine. The electrical
energy is supplied from the battery,

EEQOE

OPERATION

When the ignition switch 5 turned
tully clockwise Lo the START posi-
tion, battery current flows through

the solenoid completes the circuit to
operate the starting motor, and then
the motor carries oul the actual
cranking of the engine.

Shif't lever
Qver-running clutch
Pinion

Pinion stopper
Armatare

Yoke

Brusih

Magnetic switch A’y
Flunge:

=1 on o L P o=

o0

Fig. EE-5 Sectional view of storting motor

“series.  and “shunt” coils of the
solenoid, magnetizing the solenoid.
The plunger is pulled into the solenoid
50 that it operates the shift lever Lo
move  the drive  pinion inlo  the

EE-4

flywheel ring pear. Then the solenoid
switch contacts close after the drve
pinion 1s partially engaged with the
LNg peat.

Closing of the solenoid switch
contacts causes the motor to crank the
engine and also cut out the “series”
coil of the solenoid, the magnetic pull
of the *shunt’” coil being sufficient 1o
hold the pinion in mesh after the
shifting has been performed.

After the engine starts running, the
driver releases the ignition key and it
automatically - returns  to the ON

position.

This breaks the solenoid circuit so
that reverse current flows through the
series coil, and the magnetic field
builds up in the direction in which the
plunger moves back. As this happens,
the resultant force -of the magnetic
fields in the shunt coil and the series
coil becomes zero. The return spring
then actuates the shift lever to pull the
plinger. which allows 1o open the
solenoid - switch  contacts. . Con-
sequently, the starting motor stops.
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ENGINE ELECTRICAL SYSTEM

1

(B A e Lad fed | —

Stationary contact B
Series coil 9
lznition ewitch 10
Salenaid 1
ahunt coil 12
Plunger 13
Return spring 14

CONSTRUCTION

= O L L Bl e

R —
Bk — o D O

T

L

Ehatt lewag pin
IR CHse
Durst cover
Shift lewer
[Just cover

Magnetic switch Ass'y

Arrmalire
Thrust washer
M tai

Thrust wacher
Stopper washer
Stenper-clipe

14
15
l&
B
18
1%
21}
21
42
23
24

Pinion stopper
Pinion

Over runming clutc
Field coil

Yioke
Brush (+)
Brush 123

Brush spring
Brush holder Ass'y
Metal

Rear cover
Thraugh bolt

h

Shift lever

[rrive pinion

Ring gear

Pinien deeve ipring
Armalure

Movable contactor EE118
Battery

Fig. EE-6 Starting motor eircuit

" .-'III .-'I |II |
ie 4 i 49 @6 v

Feg.

EE:5

More positive - meshing and
demeshing of the pinion and the ring
gear teeth are secured by means of the
over-running clutch. The over-running
clutch employs a shift lever to slide
the pinion along the armature shaft,
into or out of mesh with the ring gear
tecth. The over-running clutch is
designed to transmit driving torque
from the motor armature to the ring
gear, but permit the pinion to over-run
the armature after the engine has
started.

EEDODT

EE-7 Exploded view of starting motor



ENGINE ELECTRICAL SYSTEM

5.  Withdraw armature assembly and

shift lever.

REMOVAL

1. Disconnect battery ground cable.

Disconnect black wire with yellow
tracer from magnetic switch terminal,
and black battery cable from battery

yon & » 'r‘l'
terminal of magnetic switch, : ":illi,lb
2. Remove two bolts securing start- -
ing motor to gear case. Pull starter
assermbly forward and remove starting
EE150

motor.
Fig. EE-100 Remouving brush

EET1E3

DISASSEMBLY

1. Loosen nut securing connecting
plate 1o magnetic switch ‘M~ ter-
minal. Remove three screws securing
magnelic switch and remove magnetic
switch assembly.

Fig. EE-13 Removing armalure
assembly and shift lever

6. Remove pinion stop ring located
at the end of armature shaft. To
remove stop ring, {irst push stop ring
. to clutch side and then, after removing
Fig. EE-11 Removing brush holder snap ring, remove stop ring with
over-running clutch, Withdraw over-
running  clutch  assembly  from
4.  Remove yoke assembly by hiiting armature shaft.
lightly with a wooden hammer.

EE149
Fig. EE-8 Removing magnetic switch
assem by
EEDI2
2. Remove two through bolts and EE152 Fig. EE-14 Removing over-running
brush cover assembly. Fig. EF-12 Removing yoke assembly eluteh assermnbly

EEQ}DS

Fig. EE-9 Removing brush couver

@)]'e.
3. Unsolder - brushes,  using 2 © @ EE154

soldering-iron and remove each brush. Fig. EE-15 Disassembly

EE-&



ENGINE ELECTRICAL SYSTEM

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use prease dissolving solvents for
cleaning over-running clutch, armature
asscibly . magnetic swiich assembly
and lweld coils since such a solvend
would dissolve grease packed in clutch
mechanism and would damage coils or
other insulators.

Check (hem tor excessive damage
or wear, and they should be replaced if
neceskary.,

Terminal

Check terminal for damage and
wear, and replace il necessary,

Field coil

Check held coild for psulation, 1T
the insulation of coil is dumaged or
worn it should be replaced.

Tl_"stiug field coil for l.*mllinu.i!}:

Connect the probe of a vircoit
tester or an ohmmeter 1o feld ¢oil
positive terminal and positive brush
holder.

If tester shows no conduction {ield
cirewil or coil 15 open.

Fig. EE-16 Testing field coll
for continuily

Testing field coil for ground:

Place one probe of circuit tester
onto yoke and the other onto field
coil lead (positive terminal),

If very little resistance is read, fiald
coil is grounded.

EEC1T

Fig EE-17 Testing field coil
for ground

Field coil tester for zhort:

Unsolder the connected portion of
each coil and proceed as mentioned
above,

I & delective coil is found, i
should be replaced.

Armature assembly

Check appearance  of
armature and commutator.
.- Measure armature shaft for bend
by a dial gauge. Replace armature
shaft if the bend exceeds 0.08 mm
(0.0031 in).

axternal

EE-7

Brushes and
brush lead wire

Check the surface condition of
brush contact and wear of brush, IT a
oose contact may be found it should
be replaced.

It brush is worn and its length is
less than 6.0 mm (0.2362 in), replace.

Check the connection of lead clip
and lead wire.

Check brush holders and spring clip
to see if they are not deformed or
bent, and will properly hold brushes
against the commutator.

Il brushes or brush holders are
dirty, they should be cleaned.

Brush spring tension

Check brush spring tension by a
spring scale as shown in Figure EE-18,
The reading should be 1.6 kg (3.53
Ibs). Replace spring if tension is lower
than 1.4 kg (3.09 1bs).

EEQIE

Fig. EE-18 Inspecting brush spring tension

i
1 iy i
Ik' E;?é
Jf kaﬂﬂsﬁ
EED18

Fig. EE-19 Inspecting armaolure
shaft for bend



ENGINE ELECTRICAL SYSTEM

2. Inspect commutator. If the sur-
face of commutator is rough, it must
be sanded lightly with a Ne. 500
emery  cloth, Commutator must be
checked also for out-ofiround. If the
out-of-round is more than .2 mm
{0.007% in), or the depth of insulating
mica is less than 0.2 mm (0.0079 in}
from surface,
mulator {armature) should be turned
in a lathe, so that the out-of-round is
less than 0.05 mm (0.0020 in). Insu-
lating mica should also be undercut so
that the depth of it is 0.3 1o 0.8 mm
(0.0197 to 0.0315 in).

The wear limit of commutator
digmeter i3 2 mm (00787 in). If
cofumutator is bevond repair, replace.

commutator COIm-

q
Round 0.5 1o 0.8 mm

Wi

Correct

3, Imspect soldered conmection of
armature lead and commutator. I
loose connection is found, solder it
using rosin flux.
4.  Armature test for ground

Using a circuit tester, place one test
probe onto armature shaft and other
onto each commutator bar,

If tester shows conductive, arma-
ture is grounded and must be replaced.

EEQ22

Fig EE-22 Testing armeature for
ground

(00197 to 0.03135 in)

Note: It is recommended to replace
commutator as an assembly if wom
or damaged.

rTa;]-‘ =
= =TT
1 [
| |
! o
oy e
e
kg [y "..-":
) | - et el
Bty s T ':.-_,'..--"'
o
i i e i
EEDZID

Fig. EE-20 Inspecting commutator

Commutator
B Eu:gm ent
o Miza

Incormet

EEDO21

Fig. EE-21 Undercutting insulating mica

5. Check armature lor short by
placing it on armature tester (growler)
with a piece of iron over armature
core, rotating armature. If the plate
vibrates, armature is shorted.

EEQZ3
Fig. EE-23 Testing armaiture for
short

6. Check armature for continuity by
placing probes of tester on  two
segments side by side. If tester shows
no conduction, the circuit is open.

EE-B

Over-running
clutch assembly

Inspect pinion assembly and screw
sleeve. Screw sleeve must shide [reely
along  armature shaft splines. If
damages are found or resistance would
be felt when shiding, i1 must be
repaired. Inspect pinion teeth, If
excessive tubbing would be found on
teeth. it should be replaced. Flywheel
ring gear also must be inspected.

URCRC

EEQZ24

Fig. EE-24 Over-running clutch
assembly

Brush holder test
for ground

Using a circuit tester, place one test
probe onto negative side brush holder
and another onto positive side. If
tester shows conduction, brush halder
iy shorted to ground, Replace an
insulator or brush holder,

EED2E

Fig EE-25 Testing brush for
ground

Pinion case
bearing metal

Inspect bearing metal for wear or
side play. If the clearance between
bearing metal and armature shafl is
more than 0.2 mm (0.0079 1n), replace
metal. Press in a new bearing and
adjust the clearance to 03 to 0.10
mm (0.0012 (o L0032 in). Bearing
metal should be so pressed in that the
end of the bearing metal would be
flush with gear case.



ENGINE ELECTRICAL SYSTEM

Magnetic
switch assembly

Inspect magnelic switch contacts, If
a rough welding be found on the
contact, it should be repaired.

ASSEMBLY

Reassemble starting motor in re-
verse sequence of disassembly.

When assembling, make sure to
apply grease to gear case and rear
cover bearing metal, and apply oil to
pinion slightly,

Switch

TEST

Performance test

Starter motor should be subjected
to a “no-load” test whenever it has
been overhauled to ensure that its
performance will be satisfactory when
installed to engine. Starter motor
should alse be subjected to the test
when the cause of abnormal operation

is to be determined. A brief outline of

the test is given below.

No-load test

Connect starting motor in series
with specified (12 volls) battery and
an ammeter capable of indicating
1.OO0 amperes,

Specified gurtent draw and revolu-

Slarter metor
g

Diagnosis of test

1. Low speed with no-load and high
current draw may result from the
tollowing causes.
(1) Tight, dirty or worn bearings.
{2}  Bent armature shaft or loosened
field probe.
{3)  Shorted armaiure;

Check armature further.
(4) A grounded armature or field:
a. Remaove input terminal.
b. Raise two negative side brushes
from commutator.
c. Using a circuit tester, place one
probe onto input terminal and the
other onto yoke.

tion in these test are shown in
“specification.”
Battery
Walimeter Ammeter
EEQZE

Fig. EE-26 No-load testing

d. [If tester indicates conduction,
raise the other two brushes and check
[feld and armature separately to
determine whether field or armature is
grounded.
2. Failure to operate with high
current draw may result from the
tollowing items.
(1) A grounded or open field coil:
Inspect the conneclion and trace
circuit by a circuit tester.
(2) Armature coil does not operate:
Inspect commutator for excessive
burning. In this case, arc may occur on
defective commutator when motor is
operated with no-load.

EE-9

(3) Burned out commutator bar:
Weak brush spring tension, broken
brush spring, rubber bush, thrust out
of mica in commutator or a loose
between brush and com-
mutator would cause to burn com-
mutator bar.
3. Low draw and low
no-ioad  speed would cause high
internal resistance due to loose con-
neclions, defective leads, dirty com-
mittator and causes listed on item
2.4(3).

contact

current

Magnetic switch
assembly test

[gniticn switch

-

7 e )

Battery Starter motor

EED27
Fig. EE-27 Circuit of magnetic switch
assembly test
If" the starting motor check is
“0OK.,” check magnetic switch as-
sembly. Connect cables between
“negative” battery terminal and start-
ing motor “M" terminal, “‘positive™
battery terminal and starting motor
“§7  terminal connecting ignition
switch in series as shown in Figure
EE-27.
With ignition switch on, measure
the gap “ £ between pinion front
edge and pinion stopper.

.3 ta 1.5 mm
(00118 to 0.0591)

EE02B
Fig. EE-28 Measuring gap “£ "
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SERVICE DATA

Model
S5114-103P 5114-126M
: L . : 10950 to 10.968 12,950 to 12.968
Armature shaft diameter (pinion side)  mm (in) (0.4311 to 0.4318) (0.5098 t0 0.5106)
Armature shatt diameter (rear end) mum (it1) E& fﬂi{?ﬁttuﬂlé iff 5) —
Amendment limit of shaft diameter mm (in) 0.1 {0.0039) s A
Amendment limit of shaft bent mm (in) (.08 (0.0031) € e
Clearance between shaft and bush mm (in) {{jﬂ[}g {]tlngﬂt;:,] 0.0039) e
Amendment limit of dittoed clearance  mm (in) 0.2 (0.0079) e
QOuter diameter of commutator mm (in) 35.0(1.3780) e
Wear limit of commutator diameter mm (in) 2.0{0.0787) ey
Brush length mm (in) 18.5(0.7283) e
Wear limit of dittoed length mm (in) 6.0 (0.2362) —
(remaining brush should be more than)  mm (in) 12.5(04921) A
Brush spring tension kg (b} 1.6(35.3) e
1.000 to 11.018 13.000 to 13.018
Front bracket metal inner diameter mm (in) ED ff;? i ?ﬂjr_: 5333) (0.5118 to 0.5125)
1. to 11.521
Rear cover metal inner-diameter mm (in) Eﬂ j;jzﬂg 't}n 0.4536) TR
: . ] 17.650 to 17.675
Center bearing metal inner diameter mm (in) T =L (0.6949 o0 0.7215)

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Starting motor will
not operate,

Discharged battery.

Defective solenocid switch.
Loose connections of terminal.
Defective brushes.

Defective starting motor.

Charge or replace battery.

Repair or replace solenoid switch.
Clean and tighten terminal.

Replace brushes.

Remove starting motor and make test.

EE-10
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Condition

Probable cause

Corrective action

MNoisy starting motor,

Loose securing bolt.
Worn pinion gear.
Poor lubrication.
Worn commutator.
Worn brushes,

Tighten bolt.
Replace pinion gear.
Fill in oil.
Disassernble motor.

Replace brushes.

Starting motar
cranks slowly.

Dnscharged battery.

Loose connection of terminal.
Waorn brushes.

Locked brushes.

Charge or replace battery.
Clean and tighten terminal.
Replace brushes.

Inspect brush spring tension or repair brush
holder.

Starting motor
cranks slowly

Dhrty or worn commulator.
Armature rubs field coil,

Defective solenoid switch.,

Clean and repair.
Replace assembly,
Repair or replace switch.

slarting motor
operates but does
not crank engine.

Waorn pinion,
Locked pinion guide.

Worn ring gear.

Replace pinion.
Repair pinion guide.

Replace ring gear.

Starting motor will
not disengage even
ignition switch is
turned off.

Defective solenoid switch.,

Delective pear teeth.

Repair or replace solenoid switch.
Replace defective gear.

The charging circuit congists of the
battery, alternator, regulator and
necessary wiring (0 connect these
parts. The purpose of this system is to
convert mechanical energy from the
engine into ¢lectrical energy which is
used to operate all electrically operal-
ed units and 1o keep the battery fully
charged.

When the ignition switch is set to
“ON,” current flows from the battery
to ground through the ignition switch,
voltage regulator IG terminal, primary
side contact point “P1,” movable
contact point “P2,” voltage regulator
“F" terminal, alternator “F” terminal,
field coil and alternator “E terminal,
as shown in Figure EE-29 by full line
arrow marks. Then the rotor in the
alternator is excited. On the other
hand, current flows from the battery
to ground through the ignition switch,

CHARGING CIRCUIT

warning lamp, voltage regulator L™
terminal, lamp side contact point
“P4,” movable contact point “P3."
and voltage regulator “E™ terminal, as
shown by dotted line arrow marks.
Then, the warning lamp lights.

When the alternator begins to
operate, three-phase alternating cur-
rent is induced in the stator coil. This
alternating current is rectified by the
positive and negative silicon diodes.
The rectified direct current output
reaches the altermator “A" and “E”
terminals.

On the other hand, the neutral
point voltage reaches "N and “E”
terminals (nearly a half of the output
voltage), and current flows from
voltage regulator “N” terminal to “E"
terminal or ground through the coil
“VC1" as shown in Figure EE-30 by
the dotted line arrow marks. Then, the

EE-11

coil “VC17 is execited, and the
movable contact point “P5" comes
into contact with voltage winding side
contact point “P6.” This action causes
to turn off the warning lamp and
complete the voltage winding circuit,
as shown by the full line arrow marks.

When the alternator speed is in-
creased or the voltage starts to rise

excessively, the movable contact point
“P2" iz separated from the primary

side contact “P1™ by the magnetic
force of coil *VC2." Therefore,
registor “'R1™ is applied into the rotor
eircuit and output voltage is decreased.
As the output voltage is decreased, the
movable contact point *P2" and
primary side contact “P1” comes into
contact once again, and the alternator
voltage increases. Thus, the rapid
vibration of the movable contact point
“P21," maintains an alternator output
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voltage constant.

When the alternator speed is further
increased or the voltage starts to rise
excessively, the movable contact point
contact  with

“P2”  ecomes into

secondary side contact point “P3."”
Then, the rotor current is shut off and
alternator output voltage is decreased
immediately. This action causes to
separate movable contact “P2” from

secondary contact “P3."” Thus, the
rapid vibration of the movable contact
point “P2" or breaking and com-
pleting the rotor circuil maintains an
alternator output voltage constant,

Alternator

Valtage regulator

Generator warning lamp
To ignition coil

e

)

Battery

i|-=<h|

D

rﬂ%

EEQ2D

Fig. EE-28 Charging circuit (1)

Ignition switch

Alternator

Voltage regulator

EE-12

Generator warning lamp

Battery

1} -—irilll—@—‘—"

To ignition coil

|l|:I|

EED30

Fig. EE-30 Charging cireuit (11}
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DESCRIPTION

Alternator Vehicle
LT150.05B 510 and 610 models
except for Canada
. 1 Sl el e e
LT160-19 %113 and 610 models
ter Canada
LT135-13B 620 model

In the alternator, @ magnetic field is
produced by the rotar which consists
of alternator shaft, field coil, pole
pieces, and slip rings. The slip rings
pressed in the shaft conduct only a

ALTERNATOR

small fGeld current. Ouipul current is
generated in the armature coils located
ini the stator. The stator has three
windings and gencrales three-phase
alternating current. Silicon diodes act
like a one-way valve for electricity so
that charging current passes easily but
reverse current is shut gut,

In  model LTI50-05B and
LT135-13B, pack type silicone diodes
are used.

Six diodes (three negatives and
three positives), are installed mn posi-
tive and negative plates as an assembly.

These diodes are direct-soldered at
their tips, and constructed with posi-
tive and negative conjunction.

CONTENTS

......... EE-13 tnspaction ot brdsh 00l vedveh coigi D ER-R

......... EE-15 Spring pressuretest Lol s e e BT

......... EE-1D [ W o i - e b e T i i e

_________ EE-16 Pl Y E Rl BT i S St et TR PRt )

,,,,,,,,, EE-16 SPECIFICATIONS AND-SERVICE

......... EE-16 o R T v o R L I

......... EE-17 Speciticationg ol s T R e e e R
PR - O =T T s B R T e b EE-Z20

They are mounted on the two
plates which combine the function of
heat-dissipating  plate and  positive/
negalive termunals and are light in
weight and edsy to service,

In model LT160-19, conveniional
type diodes are used.

Thiee each diodes (three negatives
and three posilives) are installed in
positive and negative side rear cover,

LT150-05B and LTI135-13B are
primarily the sane but differ only m
quantity. In this chapter, under
LT150-051 is discribed as the standard
and other explanations are added to it
when the other models differ from it
in instruction procedure.

Fulley assembly

Front cover

Froni beanng

Raotor

Fear braring

Brush assumhbly

Raar cover

Driode {set plate) assembly
Diode cover

Through boits

N IR sl O e el e

.

EE1G5

Fig. E£-3]1 Exploded miew of LTI50-058 (LT135-138)

EE-13
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e R - - . S . S R R R o

Pulley assembly
Front cover
Front bearing
Rotar

Rear bearing
Stator

Diode set plate assembly
Rear cover

Brush assembly

Diode cover

Through bolts

EE120
Fig. EE-32 Exploded view of LT160-19

EEO32

1 Front bearing 4 Pulley
2 Rotar 5 Rear cover
3 Stator 6 Encased diode

EE-14

Fig. EE-33 Sectional view of LT150-058 (LT135-13B)
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4. Remove three set screws from
bearing retainer, and separate rotor
feom front cover.

D Q @ EED3S

Fig. EE-38 Removing rotor

5. Pull out rear bearing from rotor
assembly with a press or bearing

REMOVAL

1. Disconnect negative battery ter-
minal.

2. Disconnect two lead wires and
connector from alternator,

3. Loosen adjusting baolt.

4. Remove alternator drive beli.

3. Remove parts associated with
alternator from engine.

6.  Remaove alternator from vehicle,

DISASSEMBLY

1. Remove pulley nut, pulley rim,
fan and spacer.

EEQ33

Fig. EE-35 Removing pulley and fan

2. Remove brush holder  fixing
screws, and remove brush holder
cover. Remove brush holder forward,
and remove brushes together with
brush holder.

Fig. EE-34 Sectional view of LTi60-19

Note: Do not disconnect N terminal
from stator coil lead wire.

I “"N" terminal
2 Brush holder
3 Brush holder caver

EED34

Fig. EE-36 Remouving brush

3. Loosen and remove through
bolts. Separate front cover with rotor
from rear cover with stator by lightly
tapping front bracket with a wooden
muallet.

EED3S

Fig. EE-37 Separating fronf cover
with rotor from rear cover

EE-15

1 Front bearing 3 - Reur cover ull
2 Rotor & Brush holder assemhbly gL
3 Srartor T Diode EE121

4 Pulley

e ,ﬁr

==
m\\ e

L,

74

EEOZE

Fig. EE-40 Pulling out of rear
bearing (1)

6. Remove diode cover lixing screw,
and remove diode cover. Disconnect
three stator coil lead wires from diode
terminal with a soldering iron.

7. Remowve A terminal nut and diode
msiallation nut, and remove diode
assembly.

o
1 Dhiode assembly

2 Dhiode cover ks

Fig EE-41 Removing dinde assembly
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Note: Use care in handling diode
assembly to prevent an undue stress
on It.

Disassembly of diode

< MODEL LTI160-19 =

1. Disconnect three stator coil lead
wires from diode terminals with a
soldering iron, It is also necessary to
disconnect  jumper wires between

dindes.

Fig EE-42 Removing soldered
connection of stator
coil and diode

2

a2 Pull stator coils out of rear cover.

EE123
Fig. EE-43 Separaling stalor coll
from rear cover

3. Remove diode from rear cover.

Caution: Place packings and insulators
in order so that they can be placed
back to their original places or
locations from which they were
removed.

@ Passsse
(-1 1T 111

Serre

omm 4 ()
o (G) &

EE124

Fig. EE-44 Exploded view of diode

INSPECTION AND
REPAIR

Remove alternator from vehicle and
apply tester between lead wire F
{white with black tracer) and lead wire
E (black color).

When the registance is approxi-
mately 382, the condition of brush and
field ceil is satisfactory. When no
conduction exists in brush or field
cotl, o differs
rerarkably between those parts, disas-
sernble and inspect.

when resistance

N

EED4D

Fig EE-45 Inspecting elternator

Rotor inspection

1. Conduction test of rotor coil

Apply tester between slip rings of
rotor as shown in Figure EE-46_ If
there is no conduction, discontinuity
of field coil may exisl. When resistance
iz approximately 4.48% at
ambient temperature, condition 1s
satisfactony,

normal

EED41 = -t
Fig. EE-46 Conduction test of
rotor conl

EE-16

2. Ground test of rotor coil

Check conduction between slip ring
and rotor core. If conduction exists,
replace rotor assernbly, because field
coil or slip ring may be grounded.

EED4Z
Fig. EE-47 Tealing rotor coil for
gFrond

Inspection of stator

1. Conduction Lesl

Stator is normal when there is
conduction between individual stator
coil  terminals. When there 15 no
conduction  between individual ter-
minals, cable is broken.

Replace with stator assembly.

Fig. EE-48 Testing slalor for

conduciinn

2. Ground test

If each lead wire of armature coil
(including neutral wire) 15 not con-
ductive with stator core, condilion i3
satisfactory. If there 18 conduction,
stator coil is grounded.

§ A
i o "’.; s
e

Slator core EEDA4

Fig. EE-49 Testing stator for
ground
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Inspection of diode

Perform a conduction test on
diodes in both directions, using an
ohmmeter. A total of six diodes are

positive 5 plate, and other three are
on the negative & ‘plate. The
conduction test should be performed
on each diode, between the terminal
and plate.

used; three are mounted on the
‘T".
_— "g"
Condoctive ditection

|

|
1 {+)plate
2 () plate

EED45 3 Diode

Diode installed on & plate is a
positive diode which allows current
llowing from terminal to & plate
only. In other words, current does not
flow from & plate to terminal.

1 (#) plate

-

2 Terminal

EEDAE

Fig. EE-51 I'nspecting positive diode

Diode installed on (& plate is a
negative diode which allows current
flowing from (= plate to terminal
enly. In other words, current does not
flow from terminal to &) plate.

g

Fig. EE-50 Conductive direction of diode

1 (~) plate
2 Terminal

EE047

Fig, EE-52 [Inspecling negative diode

It current flows toward both posi-
tive and negative directions, diode is
short-circuited, If current flows in the
same direction only, diode is in good
condition, If there is a defective diode,
replace all diodes (six diodes) as an
assernbly. (See below table.) These
diodes are unserviceable.

Test probe of a circuit tester
Conduction
&
terminal = plate 0
& plate | terminal J e
terminal (= plate E
= plate terminal 0
= plate P plate 0
[ plate = plate o

<. Model LT160-19 >
Inspection of diode

Use a tester to check diodes. Three
dindes are placed between alminum
plate and rear cover. Testing consists
of checking conduction between diode
terminal and alminum plate, and be-
tween diode terminal and rear cover.
Measurements should then be evaly-
ated as per the instructions given
under LT150-05B or LT135-13B.

EE-17

Fig. EE-53 Inspecting diodes

Fig. EE-54 Conduction test of diode (1)
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EE126

Fig. EE-55 Conduction test of
diode (1)

Inspection of brush

Check movement of brush and if
movement is unsmooth, check brush
holder and clean it.

Check brush for wear. If it is worn
down to less than the specilied limit,
replace brush assembly.

Check brush pig tail and, if found
defective, replace,

Brush wear limiting line

EE127
Fig EE-56 Brush wear limit

Spring pressure test

With brush projected approximate-
Iy 2 mm (0.0787 in) from brush
holder, measure brush spring pressure
by the uws¢e of a spring balance.
Normally, the rated pressure of a new
brush spring is 235 to 345 g (9.0
to 12.2 oz).

Moreover, when hbrush is worn,
pressure decreases approximately 20 g
(0.7 oz) per 1 mm (0.0394 in) wear.

|Q—1 mm {(.07T67 in)

EEDQ4Y

Fig. EE-57 Measuring spring pressure

REASSEMBLY

Reassernble alternator in the reverse
sequence of disassembly noting follow-
ing matters:

1. When soldering each stator coil
lead wire to diode assemnbly terminal,
carry oul the operation as fast as
possible.

2. When installing diode A terminal,

install insulating bush and insulating
lube correctly.

Insulating bush
Bear cover

Diode assembly
Insulating tube

EEQSD

3. Tighten pulley nut with tighten-
ing torque of 350 to 400 kg-cm (301
to 344 inlb). When pulley is tighten-
ed, make sure that deflection of
V-groove is less than 0.3 mm (0.0118

in).

EE-18

A terminal bolt
Diode cover

EEOS1

Fig. EE-53 Tightening puiley nut
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ALTERNATOR TEST Set up a test circuit as shown in

Before conducting an alternator To conduct a test, it is necessary to  Figure EE-60 and test alternator in the
test, make sure that the battery is fully use a 30-volt voltmeter and suitable manner indicated in the (low chan
charged. test probes, below:

1. Disconnect connectors at alternator.
2. Connect one test probe [rom voltmeter positive terminal to “N" terminal or *BAT” terminal. Connect the other

test probe to ground. Make sure that voltmeter registers battery voltage.
3. Turn on headlights and switch to Main Beam,

4. Start engine.
5. Increase engine speed gradually until it is approx. 1,100 rpm., and take the voltmeter reading.

Measured value: Below 12.5 volts Measured value: Owver 12.5 volis
Alternator is in trouble. remove and check it | Alternator is in good condition.

for condition.

Notes:

a. Do not run engine at the speed of
more than 1,100 rpm while test is
being conducted on alternator.

b. Do not race engine.

Volimelter

Fig. EE-60 Testing alternator

SPECIFICATIONS AND SERVICE DATA

Specifications
5 |
a“'ﬂ—-__-.______q_& Model |
Item S LT150-05B LT 160-19 LT135-13B
_h_-_h"“a-. s
N 510 and 610 models except | 510 and 610 models :
Applicable t 1
L for Canada for Canada Betiiod.
Maker HITACHI R AR
Nominal rating 12V-50A 12V-60A 12V-35A
Ground polarity Negative — szt

EE-19
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Item

LT150-058 LT160-19 LT135-13B
Fane, e mm——
Revolution rpm 1,000 to 13,500 1,000 to 12,000 1,000 to 13,500
Minimum revolution o Less than 1.000 ; |
under no-load
|
Output current rpm | 37.5A (14V, 2,500 tpm) | 45A (14V, 2,500 rpm) 28A (14V, 2,500 rpm)

Pulley ratio

1

5'3_25
1

2.09

2.25

Service data

Item

LT150-05B

LT160-19

LT135-13B

Stator coil

Resistance per a phase £2

Eotor coil

Resistance

Brush
Brush length

Wear limit

Spring pressure

Slip ring
Outer dia.
Reduction limit

Repair accuracy

mm (in)

mm (in)

kg (1b)

mim (in})
mm {in)

mm (in)

0.17 [at 20°C (68°F)]

4.4 [at 20°C (68°F)]

14.5 (0.571)
7 (0.2756)

0.25 to 0.35
(0.55 to 0.77)

31(1.220)
1 (0.0394)

0.05 (0.0197)

0.05 [at 20°C (68°F)]

4.0 [at 20°C (68°F)]

i

e

0.17 [at 20°C (68°F)]

4.4 [at 20°C (68°F))

EE-20
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DESCRIPTION .5

MEASUREMENT OF ‘REGULATOR

VO TAGE

IREL ISR TR 20 2 e e e AT e
Voltage requiator o s 0 o s s

DESCRIPTION

The regulator consists basically of a
voltage regulator and a charge relay.
The voltage regulatar has two sets of
contact paints, a lower set and upper
set, to control alterpator voltage. An
armature plate placed hetween the two
sets ol contacts, moves upward or
downward or vibrates. The lower
contacls, when closed, complete the

REGULATOR

CONTENTS

EE-21 LTSI R -~ 1 P ST e et e EE.24
SPECIFICATIONS -AND - SERVICE

Fi-22 215 o8 S Y S b e e S e R EE-25

EE24 THOUBLE DIAGNOSES AND

EE-24 CORRECTIONS {Including alternator) .. . .5 EE-26

field circuit direct to ground; and the
upper contacts, when closed, complete
the field circuit to ground through a
resistance (field cail), and produces
alternator output.

The charge relay i similar in
construction to the voltage regulator,

When the upper contacts are closed,
iEnition warning lamgp goes on.

Regulator model

Vehicle

Alternator

510 models

LTI20-058 or * LT160-19

EEO53

Feg. EE-61 View of removing cover

TL1Z-57
G20 model LT135-13B
TL17-58 610 models LT150-05B or * LT160-19 As for the construction, the voltage
regulator is very similar to the charge
* LT160-19: For Canada relay as shown in Figure EE.62.
L ToNC g
i 14 \—*’1_1 EED54
1 Point gap 10 Adjust spring 1 Point gap 10 Lock nut
Y Lawer contact 11 Cail 2 Charge telay contact 11 Adjust spring
¥ oArmature 12 3 mm {0.1181 in) dia. 3 Connecting spring 12 Coil _ :
4 Core gap SCTEW 4  Armature 13 3mm {0118 in)dia.
5 Yoke pap 13 4 mm (01575 in} dis. 5 Core gap SCTEW o
6 Connecting spring sCrew & Yoke gap 14 4 mm (0.1575 in) dia.
T Yoke 14 Contact sl 7. Yoke : screw
R Adjusting screw 15 Upper contact B Adjusting screw 15 Contact st
9 ook nut 9 Voltare regulator contact

(g) Construction of voltage regulator

EE-21

(b) Construction of charge relay

Fig. EE-62 Structural view
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MEASUREMENT
OF REGULATOR
VOLTAGE

Regulaior voltage is measured with
regulator assembled with alternator.
When measuring voltage with regulator
mounted on vehicle, il is necessary to
rotate engine at high speed.

Connect DC wvoltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (0.25 ohms) with cables as
shown .

(1} Check to be sure that all
electrical loads such as lamps, air
conditioner, radio etc. are discon-
nected.

(1) Before starting engine, be sure to
make short circuit with a cable
between fuse side terminal of resistor
(0.2582) and negative side terminal of
ammeter. Failure to follow this
caution causes needle of ammeter to
swing violently and reversely, resulting
in a damaged ammeter,

REGULATOR

GENERATOR

. gtlzi,ﬂ[

WIRE HARMESS * .
Short-circuit here (betweaan
fuse side terminal and (-}
terminal of ammeter) before
starting the operation.

216} v
FUSE Enx-E ; J',r

R
RESISTOR FOR

MEASUREMENT AMMETER  VOLTMETER
{104 {30V}

EEOSS5

Fig. EE-63 Measuring regulator voltage with regulator on vehicle

(3) Refer to the following chart to parts are in good condition:

determine if regulator and relative

EE-22
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1. Starl engine.
2. Rotate engine at 2,500 rpm for several minutes.

| i
After racing for several minutes, ammeter reading- After racing for several minutes, ammeter
below SA. reading-over SA.
| J 1

Fully charped battery available. Fully charged battery not available.

1. Replage with fully charged battery. 1. Connect a 0.25 chm resistor in series.
2.  Check to see if current falls below 5A.

Current falls below 5A. Current does not fall below SA.

SA.

Recharge battery and see if current falls below

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voltmeter.

Needle of voltmeter held within limits shown in the below Meedle of voltmeter out of limits shown in

table. the following chart.

Regulator functioning properly. Regulator out of order. Have it repaired at
authorized shop.

Regulator model TL12-57 and TL1Z-58 (HITACHI)
I
Temperature °C (°F) Voltage V
~10(14) 14.75 to 15.75
0(32) 14.60 to 15.60
10 (50) 14.45 to 1545
20 (68) 14.30 to 15.30
30 (86) 14.15 to 15.15 d.
40 (104) 14.00 to 15.00
Notes: regulator is cold.
a. Do not measure voltage immediate- b. To measure voltage, raise engine
ly after driving. Do this while speed gradually from idling to rated

EE-23

speed.

. Voltage may be approx. 03 V

higher than the rated for two to
three minutes after engine is
started, or more specifically, when
regulator becomes self-heated.
Measurements should then be made
within one minute after starting
engine, or when regulator is cold.
The regulator is of a temperature-
compensating type. Before measur-
ing voltage, be sure to measure
surrounding temperature and cor-
rect measurements according to the
table in the left hand sie.




ENGINE ELECTRICAL SYSTEM

ADJUSTMENT
Voltage regulator

As the result of above measure-

ment, when regulating vollage is
deviated [from rated wvalue, adjust
regulator  in - accordance  with the

following instructions.
l. [Inspect contact surface, and if
rough, lightly polish surface with fine
emery paper (£500 or 600).
2. Measure each gap, and adjust if
necessary. Adjust core pap and point
gap in that order. No adjustment is
required for voke gap.
3. Adjusting core gap

Loosen screw [4 mm (D.1575 in)
diameter| which is used to secure
contact set on voke, and move eontact
upward or downward properly. {See
Figure EE-64.)

1 Contact sat

2 Thickness gauge

I 4dmm (0.1575 in) dia. sCrew
4 Crosshead screwdriver

Fig, EE-4 Adjfusting eore gap

4. Adjusting point gap

Loosen screw [3 mm (01181 in)
diameter] used to secure upper
contact, and move upper contact
upward or downward adequately. (See
Figure EE-65.)

EEDS7?

I Thickness gauge

2 3Imm (01181 in} dia.
SCTew

3 Crosshesd scrowdriver

4 Upper contact

Fig EE-65 Adjusting point gop

5. Adjusting voltage

Adjust  regulating
tollows:

Loosen lack nut securing adjusting
screw. Turn thizs serew clockwise 1o
increase, or  counterclockwise to
decrease, regulating voltage. (See
Figure EE-66.)

voltage  as

EEDEE

Wrench

i
2 Crosshead screwdriver
3 Adjusting screw

4 Lock nut

Fig. EE-66 Adjusting regulating voltage

Charging relay

Normal relay operating voltage is 8
to 10V as measured al altecnator “A™
terminal. Relay itself,  howewver,
operates at 4 to 3 V.

Use a DC voltmeter, and set up a
circuil as shown in Figure EE-67.

grounded.

3, Take voltmeter reading.

2. Start engine and keep it idle,

1. Connect positive terminal of volimeter to regulator lead connector “N” terminal with negative terminal

0 Volt

1. Check for confinuity be-
tween N terminals of re-
gulator and alternator.

2. Alternator cireuit defective
if continuity exists.

Below 5.2 Volt

(Pilot lamp remains lit)

I, Check fan belt tension,

2. W correct, remove regulator
and adjust as necessary.

L
Qver 5.2 Volt

(Pilot lamp remains lit)

Pilot lamp relay coil ar contact
points out of order.

Replace regulator.

Ower 5.2 Vol

(Pilot lamp does not lit)
Pilot lamp relay assembly is in good condition.

EE-24



ENGINE ELECTRICAL SYSTEM

EEDSD

Regulator

L (W/R) _

e
=

Voltmeter

- 1G (W/B)
. F{W/B)

- TE (B)

Fig. EE-67 Testing charging relay

SPECIFICATIONS AND SERVICE DATA

Voltage regulator

T R e N T T e T e R
C®14.3 w0 15,3 at 20°C (68°F))
. 10.5 [at 20°C (658°F)]

Regulating voltage (with fully charged battery)

Vaoltage coil resistance

Rotor col inserting resistance
Voltage coil series resistance
Smoothing resistance

Core gap

Point gap

Charge relay

Release voltage
Voltage coil resistance
Core gap

Point gap

SR e S e

Ry e o T e R

B e e L
I o b i Sl e Sl

mm{An) i

BRI Y oA e e

TL1Z-57, TL1Z-38

10

T

40
0.6 to 1.0 (0.0236 to 0.0394)

. 0.3100.4 (0.0118 to 0.0157)

421052 at *N” terminal
378 [at 20°C (68°F)]

L 0810 1.0(0.0315 to 0.0394)

0.4 to 0.6 (0.0157 1o 0.0236)

*Srandard temperature gradient: —0.015V/"C

EE-25
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TROUBLE DIAGNOSES AND CORRECTIONS (Including alternator)

Condition

Probahle cause

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 bell.

Correct or replace brushes and brush springs.
Clean.

Retighten or solder connections.
Replace leads if necessary.

Repair or replace stator.
Keplace rotor.
Replace dindes.

Replace rotor.

" Repair or teplace stator.

- Replace insulator,

Replace belt,

—a

Excessive output

Broken neutral wire (color of wire is white,)

Defective voltage regulator,

Poor grounding of alternator and voltage
regulator “'E” terminal.

Broken ground wire {color of wire is black.)

Low output

A = CTE RS

Replace wire.

Check regulalor operation and repair or
replace as required.

.Retighten terminal connection.

Keplace wire.

Loasza ar warn fan helt.

sticking brushes,

Low brush spring tension.

Delective voltage regulator,

Dirty slip rings.

Partial short, ground, or open in stator
winding.

Partially shorted or grounded rotor winding.

Open or defective diode.

Retiphten or replace helt.

Correct or replace brushes and springs it
NECes54Ty.

Replace brush springs.

Check regulator operation and repair o
replace as required.

Clean.

Eeplace stator.

Replace rotor.

Replace diode,

Noisy alternilor

Loose mounlting.
Loose drive pulley.

Defective hall hearing.

Improperly scated brushes,

Retighten mounting bolts,
Retighten pulley correctly,
Replace bearing,

Seat brushes correctly.
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The ignition circuit consists of the
ignition  switch, coil, distributor,
wiring, spark plugs and battery.

The circuit is equipped with a
resistor. During cranking, electrical
current bypasses the resistor, thereby
connecting the ignition coil directly to
battery. This provides full battery
voltage available at coil and keeps
ignition voltage as high as possible.

The low voltage current is supplied
by the battery or alternator and flows
through the primary circuit. It consisis
of the ignition switch, resistor,
primary winding of the ignition coil,
distributor comlact points, condenser
and all connecting low tension wiring.

The high voltage current is pro-
duced by the ignition coil and flows
through the secondary circuit, result-
ing in high voltage spark between the
electrodes of the spark plugs in engine
cylinders, This circuit contains the
secondary winding of the ignition coil,
coil to distributor high tension cables,
distributor rotor and cap.

When the ignition switch is turned
on and the distributor contact points

IGNITION CIRCUIT

are closed, the primary current flows
through the primary winding of the
coil and through the contact points to
ground. This flowing produces a
magnetic field around the coil winding
and then electrical energy in the coil.

When the contact points are opened
by the revolving distributor cam, the
magnetic field built up in the primary
winding of the coil moves through the
secondary winding of the coil inducing

high wvoltage. The high wvoltage is
produced every time the contact
points open.

The dual point distributor consists
of the ignition advance and retard
points. With the relay switched on,
then current flows to  the retard
points, causing an ignition delay of 7°
with respect to angular displacement
of the engine crankshaft.

Under that condition, curceént is
also  flowing through the advance
points. The current, however, 1s not
cut  off effectively as the points
separate due to the current flowing
through the retard points.

The high wvoltage current flows
through the high tension cable to the
distributor cap, then the rotor distrib-
utes the current to one of the spark
plug terminals in the distributor cap.

Then the spark obtains while the
high voltage current jumps the pap
between the insulated electrode and
the ground side electrode of the spark
plug, This process is repeated for each
power stroke of the engine.

The distributor contact points and
spark plugs require periodic service.
That is, lhe breaker points should he
inspected, cleaned and regapped at
iune up or replaced if necessary. In
addition, lubricate distributor shaft
and cam heel every suitable mainle-
nance period, Spark plugs should be
removed, inspected and maintained to
obtain good firing.

The remainder of the ignition
component parts should be inspected
for only their operation, tightness of
electrical terminals, and wiring con-
dition.

The ignition circuit is shown below:

R

i L B
T Battery 5
Prim il 2 =

A Resistor !
] + To starter
Secondary coil
Ignition coil b
S
Cap
= T pp—
Relay L Advanced
r/ breaker point
Retarded hrea.]-:fir point . O i s S oad
.4 Condeénser
Condesar == s
I- L T -0 - LLE
Distributor
e TR .l [ ! ! Spark plug
- - i ]
- "‘ - EE128
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Fig. EE-68 Ignition system circuif diagram
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CONSTRUCTION

Distributor model

Da10-66A

——— i E L

DA10-67

Applied engine

L18

L16

J
i
|
i
|

The distributor for L16 and LI18
engines has two breaker points,
located opposite to each other with a
phase difference as shown in Figure
EE-70.

The difference in phase can be
adjusted by turning the adjusting
SCTEW,

A phase difference of 7" crank
angles is adopted. Two breaker points,
which consists of advance and retard
breakers, are placed in parallel with
each other in the primary ignition
circuit,

The retard breaker point works
when the relay is switched “ON™ and
the advance breaker point works when
the relay is switched “OFE."”

Fig. EE-69 External view of distribulor

Capandrotorhead oo oo L0 a .
I e L ety e T e

DISTRIBUTOR

CONTENTS
....... EE-Z8 DISASSEMBLY  AND ASSEMBLY ... . v s e EE-32
....... EE-Z0 RS 5 o s B e et e SR
....... EE-29 PRI T by - T e S LR T e e L e S ey ek ke
....... EE-29 SPECIFICATIONS ‘AND SERVICE
Ao WAy T T T Tk U Mt et X e e e S

The distributor follows the conven-
tional design except for the dual
poinis; i.e., breaker plate with contact
points, centrifugal advance mech-
anism, vacuurmn unit, drive shaft and
rotor. Figure EE-71 and EE-72 show
an exploded view of the unit.

|  Advanced breaker point
2 Retarded breaker point
3 Phase differcnce

Fig.  EE-70 External view of
dual points

KT :.'I'.f::lﬁi-

: J i N
@ @ ® oy D ® ®
@)

EE D&

1 Center carbon 4 Condenser 7 (Governor weight
2 Rotor head 5 Shaft R Cap

3 Breaker plate (Contact) 6 Housing 9 Side plug
Fig EE-71 Construction
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CHECKING
AND ADJUSTMENT

Cap and rotor head

Cap and rotor head must be
inspected  at  regular  intervals. 1In
addition, remove cap and clean all dugt
and carbon deposits from cap and
rotor from time to time. If cap is
craicked or is leaking, replace with a
new one.

Point

Standard gaps of both points are
045 to 0.55 mm (0.0177 to 0.0217
in). If the gap is off the standard,

adjustment should be made by
loosening point screws, Gap gauge is

required for adjustment.
Point gaps must be checked from
time to time.
Point gap:
045 to 0.55 mm
(00177 ta 0.0217 in)
Drwell angle:
49% 1 55"

EE132
Fig. EE-T3 Measuring point gap

EE-29

Shaft assemnbly
Collar set assembly
Cam assembly
Crovernor weight assembly
(rovernor spring sat
Serew
Rotor head assembly
Breaker assembly
Clantacr set
Lonnector agsembly
Vacuum control assembly
Screw
Condensor assembly
{for Advanced point)
14 Screw
15 Distributor cap assembly
16 Carbon point assembly
17 Fixing plate
18 Bolt
19 Condensor assembly
{tor Retarded point)
200 Screw
21 Lead wire aszembly
i{for Advanced point)
22 Lead wire assembly
{for Retarded point)
13 Earth wire azsemhbly

e e
o Il = e B R e

—
[

EE131

Fig. EE-72 Components of distributor

If point gap is adjusted by ex-
amining dwell angle, install distributor
on engine and proceed as follows:

1. Disconnect wiring harness of
distributor from engine harness.

2, Using a lead wire, connect B
{black) of engine harness and B (black)
of distributor harness (advance side).
3. Adjust dwell angle of advance
side by loosening point screw,

4. Disconnect lead wire from B
(black) of distributor harness and then
connect it to ¥ (vellow) of distributor
{Retard side).

5.  Adjust dwell angle of retard side
by loosening point screw.

. After adjusiment, disconnect lead
wire then connect engine harness and
distributor harness securely.
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When point surface is rough, take
off any irregularities with fine sand
paper of No. 500 or 600 or with oil
slone.

At this time, grease must be sup-

First turn out primary lead wire set
screws (See Figure EE-74 at (5)) just
for enough to pull out primary lead
wires,

Unscrew contact set screws (See
Figure EE-74 at (6) and (7)), and
remove contact set assembly by lifting
it up by fingers.

Fig EE-75 Disassembling contact set
A dvanced)

Install new contact set in reverse
sequence of removal. Coat cam heal
and camshaft head with a light coating
of grease.

Inspection and adjustment of
phaze difference

To check phase difference, install
distributor on engine and proceed as
follows:

1. Disconnect wiring harness of
distributor from engine harness.
2. Using a lead wire, connect B

plied to camshaft and cam heel.

When wear on breaker poinis is
noticeable, replace points together
with contact arm. To replace, proceed
as follows;

| Lead wire terminal set screws
2 Adjuster plate

3 Primary lead wire
{Advanced point)

Frimary lead wire
{Relarded point)

Primary lead wire set screw
Jet screw (Advanced point)
Set screw (Retarded point)
Adjuster plate set screws
Braker plate sat screws

-

WOOGD =l N WA

Fig. EE-74 Breaker

{black) of engine harness and B (black)
of distributor harness. (Advance side).
Refer to Figure EE-76.

sel screws

EE13B

Fig. EE-76 Short-circuit between
both primary terminals

3. With engine idling, adjust ignition
timing by rotating distributor to
specifications. (12°/800 rpm, advance
gide]).
4. Disconnect lead wire from B
(black) of distributor hamness and then
connect it to Y {vellow) of distributor
harness. (Retard side)
5. With engine still idling, check to
determine that phase delay is 7 degrees
in terms of crank shaft angular dis-
placement.

To correct, further proceed as
follows:
(1) Referring to Figure EE-77, tum
out adjuster plate set screw 1/2 1o 2
turns. The screw is located at contact
sct on retard side.

EE-30

Adjuster plate

ST screw's
EE136

Fig EE-77 Adjuster plate set screws

(2) Using a notch in adjuster plate as
a hold, turn adjuster plate as required
until correct delay is obtained.
[gnition timing is retarded when plate
18 turned counterclockwise.

Note: Refer to graduations on breaker
plate to make adjustment easier.
One graduation comresponde to
crankshaft angular displacement of
4 degrees.

Tk Decrease phase difference

o
EE 137

Fig. EE-78 Adjusting phase difference

(3) Tighten adjuster plate set screws
to secure the adjustment.

EE13B 4" Phase difference

{Crank angle)  adjusting place
Fig. EE-79 Phase difference adfusting
scale
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{(4) Make sure that the ignition
timing of advance side is the specifi-
cations.

(5) After adjustment, remove lead
wire and connect wiring harness of
distributor to engine harness securely,

Condenser

Satisfactary performance of con-

Advance mechanisms

< Performances =

denser depends on capacity and degree
of insulation, requiring attention to be
sure that terminals are clean and set
screws are tight.

Checking of condenser is made by a
capacity tester. This can also be made
by a circuit tester with its range set to
high resistance reading. When needle

of tester swings violently and then
moves back to infinite gradually, it is
an indication that condenser is in good
condition.

If needle shows any steady reading
or if it registers zero, the likelihood is
that transformer is out of order,
calling for replacement.
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"ﬁ Vacuum advance mechanism
" mechanical parts ==

If vacuum advance mechanism fails
to operate properly, check for the
following items and correct  the
trouble as required.

1. Check vacuum inlet for signs of
leakage at its connection. If necessary,
retighten or replace with a new one.

2. Check vacuum diaphragm for air

leak,

Vacuum depression —mmHg (—inHg)

Vacuum advance

If leak is found, replace diaphragm
with a new one.

3. Inspect breaker plate for smooth
]TIEI'H"ITLE.

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot. Apply prease to
steel balls or, if necessary, replace
breaker plate as an assembly.

EE-31

EE132

Fig EE-80 Performance curves

<% Centrifugal advance
mechanical parts =

When cause of engine trouble is
traced to  centrifugal  advance
mechanical part, use distributor tester
to check its characteristic.

When nothing is wrong with its
characteristic, conceivable causes are
defectiveness or abnormal wearing-out
of driving part or others.
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So do not disassemble it In case of
improper  characteristic, take off
switch on-off part and check closely
cam assembly, governor weight, shaft
and governor spring, etc.

In case cenlrifugal advance
mechanical part is reassembled, be sure
to- check advance characteristic by
distributor tester.

DISASSEMBLY
AND ASSEMBLY

Disassembly

To disassemble, follow the below
procedure.,
1. Take off cap and disconnect rotor

2. Remove vacuum controller,

o
il
EEQ7D
Fig, EE-8] Izassembling vacuum
controller
3. Remove contact set
Refer to Figure EE-75, when

contact set is removed.

4.  Unscrew two contact breaker set
screws and remove contact breaker
assembly.

Fig EE-83 Removing contact breaker

5.  Pull knock pin out and discon-
nect collar to remove the entire
rntating parts.

EEQTA

6, When cam is to be removed, first
remove set screw since shaft head is
fastened by the screw to hold cam
down, Put match mark across cam and
shaft so that original combination can
be restored at assembly.

EEOVTS

Fig. EE-86 Removing cam

7. When governor weight and spring
are disconnected, be careful not to
stretch or deform governor spring.

After disassembling, apply grease to
povernor weights.

EE14D .
Fig. EE-82 Unscrewing breaker zet
sorelss

EE142

Fig. EE-87 Exploded view

EE-32
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Assembly

Assembly can be made in reverse
sequence of disassembly. Refer to

Figure EE-88 for replacement and
reassembly of governor spring and
cam,

VR
,-*"'-"&“'

Shaft center

EEQ7Y

Off set
Drriven slit off st
direction
i 1 Governot weight
Clearance for start and
end of advancing angle
Rectangular hook
Governor spring (B)
Cam plate
Weight pin
Clircular hook
Governor spring (A)
Rator positioning tip

|
]

W ) TR L e

Fig, EE-88 Setting governor spring and cam

In assembling distributor, use
caution so that rotor head positioning
tip at cam is set on governor spring
circular hook side,

Then weight pin for governor spring
A with circular hook comes in long
rectangular hole,

Algo check to be sure that weight
pin on spring A is in slit in cam plate
with a clearance between the two at
beginning and end of governor opera-
tion.

Meanwhile, weight pin on opposite
side comes in short rectangular hole.

It does not leave clearance either at
the start and end of advancing,

With unit assembled, check to be
sure that driven slit and rotor position
tip (9) are set in the same direction,
See Figure EE-88.

After assembly check operation of
governor before installing it on engine.

Ignition timing should be tested
with unit mounted on engine.

SPECIFICATIONS AND SERVICE DATA

Distributor type D410-66A D4 10-67
Make HITACHI Y
Applied engine . :
Gichicle) L18(610) L16 {510 and 620)
Firing order 1=3-4-2 —
Rotating direction Counterclockwise Pl
fgnition timing (degree) 3P (BT.DC) o LAY
Idling adjustment

M/T 5°/800 rpm T
AlT 5°/650 rpm AR Y
in "D range
Drvel angle (degree) 43° to 55° ——
Condenser capacily { 2« F)
Advanced isde 0.2 to 0.24 il
Retarded side { 0.05+ 15% T P e
Phase difference T at crank angle o ot
(degree)

EE-33
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£ All distributors 3

Point gap

Point pressure

Shaft diameter (lower part)
Housing inner diameter

Clearance between shaft and housing

Repair limit of clearance

Shaft diameter (upper part})

Cam inner diameter

Clearance between shaft and cam
Weight pivol diameter
Weight hole diameter

Clearance between pivot and hole

The ignition coil is of an oil-filled
type. The ignition coil case is filled
with oil which has good insulating and
heat-radiating characteristics.

The ignition coil has a greater ratio
between the primary and secondary
windings to step up the battery voltage
to the high voltage to cause stronger
sparks to jump the spark plug gap.

The cap is made of alkyd resin
which offers high resistance to electric
arc and increased insulation.

The resistor in the ignition coil
cireuit helps produce strong sparks
from starting to high-speed full-power
operation.

The internal resistor limits to a
maximum safe flow of the primary
current through the coil and distrib-
utor contact points. Thus, it protects
the contact points during slow speed
operation when they are closed for
long intervals.

The ignition coil and resistor should
be handled as a matched set.

mm (in) oo R LR 0.45 to 0.55 (0.0177 to 0.0217)

{Advanced and Retarded side equally)
R B it s L i iy 0,50 to 0.65 (1,10 1o 1.43)
o s SO g LRt (y SRRl g 12.430 to 12.440 (0.4894 to 0.4898)
L 12,450 to 12.468 (0.4902 to 0.4909)
g 4 e SR e A 0.010 to 0.038 (0.0004 to 0.0015)
e a o AN, ST A N o 0.08 (0.0031)

~0.005 -0.0002

mm (in) .......... b L e S B S (0,315 —{'.'r.{II]ﬁ}
et 1Ty et M AR S £.000 to 8.015 (0.3150 to 0.3156)
i1y TR b g e o A 0.005 to 0.029 {0.0002 to 0.0011)
T [ s R 4.9772 to 4.990 (0.1959 to 0.1965)
1L B R e 5.000 to 5.018 (0.1969 to 0.1976)
i g e e e 0.01 to 0.046 (0.0004 to 0.0018)

3
6)
@. 1 Primary terminal
2 Secondary terminal
3 Cap
4 Spring
5 Side core
& Primary coil
7 Secondary coil
& Insulator oil
8 Center core
10 Segment
I 11 Case

Fig. EE-89 Construcition
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SPECIFICATIONS

'“H-M.H_H

o

Yehicle model
~._ [Applied engine)
oy
ftemm T

Make and tvpe

Gl E)

HAMSHIN H5-15-1

S10(L16)

HANSHIN H5-15-1

&20 (L18)

HITACHT CeR-a0l

Applied resister RC-15 o m—— SB60R-1510

Primary voltage v 12 - — —

Epark gap mm (ind | Cmore than 7 (002T36) - —

Primary resistance : : A
at 20°C {68°F) 2 117 to 1,43 e 4

Secondary resistance - oy = ]

at 2000 (63°F) KLt 12 tolo8 " - —— —

External resistor 0 i3l i

al 20°C (68"F)

PSR TE E P -l s Rt

DESCRIPTION

The spark plugs are of the resistor
type, having |4 mm (0.551 in) threads
and 0.7 to 0.8 mm (0.0276 to 0.0315
in) gap. The inspection and cleaning
should be made every suitable mainte-
nance period. If necessary, replace.

Note: All spark plugs installed on an
engine, must be of the same brand
and number of heat range.

INSPECTION

1. Remove spark plug wire
pulling on boot, not on wire itself.
2. Remove spark plugs.

3. Check electrodes and inner and
outer porcelains of plugs, noting the
type of deposits and the degree of
electrode erosion. Refer to Figure

EE-9(,

Mormal: Brown  to gravish-tan  de-
posits and slight electrode wear
indicate correct spark plug heat
range.

Carbon  fouled: Dry (luffy carbon
deposits on the insulator and
electrode were mostly caused by
slow speed driving in city, weak

by

SPARK PLUG

dirty air cleaner, etc.
It is advisable to replace with plugs
having hotter heat range.

Oil fouled: Wet black deposits show
excessive oil entrance into com-
bustion chamber through worn
rings and pistons or  excessive
clearance between valve guides and
sterris. I the condition
remains after rapair, use a hotter

plug.

SaTTIE

Owerheating

EEQTS

EE-35

CONTENTS
EE-35 SEECIFICATIONS AND SERVICE DATA . ... ... EE-306
EE-35 FTROUBLE DIAGNOSES AND
.......... EEC3B CORBECTIONS ... EE-3E
ignition, too rnch fuel mixture. Owverheating: White or light gray m-

sulator with black or gray bhrown
spots and bluish burnt electrodes
indicate engine overheating. More-
over, the appearance results from
incorrect ignition timing, loose
spark plugs, low Tuel pump pres-
sure, wrong selection ol fuel, a
hotter plug, etc.

It is advisable to replace with plugs
having colder heat range.

L.i1'I3
Fig EE-90 Spark plug
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4. After cleaning, dress electrodes
with a small fine file to flatlen the
surfaces of both center and side
electrodes in parallel. Set spark plug
ayn Lo specilication.

5. [Install spark plugs and torque
gach plup to 1.5 to 20 kgam (11 10 15
f1-1b).

0. Connectl spark plug wires,

CLEANING
AND REGAP

Clean spark plugs in a sand blast
lype cleaner. Avoid excessive blasting.
Clean and remove carbon or oxide
deposits, but do not wear away
porcelain. If deposits are too stubborn,
discard plugs.

After cleaning spark plugs, renew
firing surface of electrodes with file
mentioned above. Then gap spark
plugs to 0.7 to 0.8 mm {(0.0276 to
0.0315 in) using a round wire fecler
pauge. All spark plugs new or used
should have the gap checked and reset
by bending ground electrode,

TROUBLE
DIAGNOSES AND
CORRECTIONS

1.  When engine does not start

If there is no trouble in fuel system,
ignition system should be checked.
This can be easily done by detaching a

Fig EE.G9T Setting spark plug
gup

SERVICE DATA AND

o Muake

NGK

tilfdr:l

—_——

o

Applied engine

Size (screw dia. x reach)
mrn {in)

Plug gap i {in)

Tightening torque
kg-m {ft-lb}

—]

BoES
LlGand L18
14 % 19
(0.55 » 0.73)

0.7 to 0.8
(0.028 10 0.031)

1.5t02.5
(1.0t 15.0)

SPECIFICATIONS

high teénsion cable fram spark plug,
starting engine and observing con-
dition of spark that occurs between

high tension cable and spark plug
terminal. Atter checking this, repair as
Necessdly.

Spark length Trouble location Causes Remedics
No sparks at all Distributor Defective insulation of condenser. Replace.
Breakage of lead-wire on low tension side. Repair.
Defective insulation ol cap and rotor head, Replace.
Point does not open or close. Repair.

Ignition coil

High tension cable

Wire coming off,

1 ta 2 mm (00394
to 0.07ET in) or

irregular.

Distributor

e m——e e

Wire breakage or shorl circuit of coil.

Replace with new one.

Repair.
Defective insulation. Replace.
Point gap (oo wide. Correct,
(il sticking on point. Clean,
Point burnt too much, Replace.

EE-36



ENGINE ELECTRICAL SYSTEM

Troubles Trouble location Causes Remedies
Less than & mm Spark plugs Electrode gap too wide, Correct or replace.
(0.2362 in) Too much carbon. Clean or replace.
Broken neck of insulator. Feplace.
Expiry of plug life. Replace.
2. When cngine rolates but does not resulting from the ignition system and inspection of ignition system should
run smoathiy. other engine conditions not related o be carried out.
In this case, there are many causes ignition. Therefore, first complete
Troubles Trouble location Causes RBemedies
Engine misses Distributor Dirty point. Clean.
Improper point gap. Correct.
Leak of elecuricity of cap and rotor head. Repair or replace.
Defective insulation of condenser. Replace.
Defective arm. 0il shaft.
Defective spring of arm, Replace assembly.
Breakage of lead wire. Replace.
Worn out or shaky breaker plate, Replace assembly.
Worn out or shaky distributor shaft. Replace assembly.
[gnition coil Layer short circuit or use of inferior quality, Replace with good one.
High tension code Deterioration  of insulation and leak of Replace,
- electricity,
Spark plugs Dirty. Clean.
Leak of electricity at upper porcelain Repair or replace.
' insulater,
Enging causes Distributor Improper and advance timing. Correct the fitting.
kFlemE O Coming off or breakage of guvernor spring, Correct or replace.
olten
A pin or a hole of governor portion worn Replace,
aut,
Spark plugs Burnt too much. Replace,
Engine does not Distributor Improper and retarded timing. Correct the fitting.
b Defective function of governor. Replace assembly.
power
Dirty point. Clean.
Point gap too narrow. Correct.
Spark plugs Dirty. Clean.

EE-37



MODEL
L16 & L18 SERIES
ENGINES

.

NISSAN
'i_

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

SECTION SE

SERVICE
EQUIPMENT

SPECIAL SERVICE TOOLS - SE- 2




SERVICE EQUIPMENT

T I
- Toal number For Reference
& Description use | page ot
tool name Unit: mm{in) | on | figure No.
; !
1. | ST0501S000 |
Engine stand This engine stand assembly is used for disassembling or as All Fig. EM-11
| assembly sembling engine block or differential carrier throughout 360° models | Page EM-22
| | in all directions
! — STO501 1000
! Engine stand
L ST05012000
| Base '
SE184
2. | 8T05260001
Engine attachment This engine attachment is installed to engine stand LlA Page EM.22
STOS015000 in disassembling or assembling engine. LR
S o |
e SE185 I
3 ST10120000 Special hollow set bolts are used in tightening cylinder heads
Cylinder head bolt in L-series engines. This wrench s used to torque eylinder All Fig. EM-13
wrench head bolts and its head can be inserted into the torgue L-series | Page EM-25
wrench.,
~
e 1100 4.3}
B aEi kX,
i ¥ SE 186 {
4, ST 10640001
: Pivot adjuster This toal is used topether with a torque wrench mn tightening | All Fig. EM-103
i pivat lock nut for valve clearance adjustment. L-series
! |
| . |
e
o SE1R7 | ‘
[




SERVICE EQUIPMENT

Tool number For Reference
No. & Description LISE page or
tool name Unit: mm (in) on figure No.
8. | ST13030001 =
Piston pin press This tool is used with a press to drive pin into, or out of All Fig. EM-26
i stand connecting rod. L-series | Fig. EM-82
.20 (0,787
WG
8
s
' P o
"'”Iq:"@,h o } j F]
120 (4, }11. .“-:_H{_-‘,:;rl-;i____._-_-:_j:};
w100 | 3.24] e
9. ST15310000 i
Crankshaft rear oil This tool is used to push a lip tvpe rear oil seal for L-series LAl Fig. EM-82
seal drift engine into place by giving hammer blows. - L-series
, .
SE189
10. ST16515000 This tool i5 used to remove the cap from main hearing. When
F Pl SN using this tool, tuen its adapter into the threaded hole in main All Fig. EM-22
bearing cap puller bearing cap. L-series
— ST16511000
Body '
ST16512001 |
Adapter i
!
!
'i et SE190
11. ST16610001
Pilot bush puller This tool is used to push pilot bush out of place Lia Fig. EM-64
i L18
1 :I
’1""&' '&'1 "T{H
441,73 -7
:.L__.--" |
’ SE191 |

SE-3



SERVICE EQUIPMENT

SE194

Tool number For | Reference
No. & Description use | page or
tool name Unit: mm (in) on figure No.
5. | 8§T11035000
| Valve guide reamer This guide is used for: All Fig. EM-41
el o Pressing used guide out of place. L-series
o Driving a new guide into place.
— ST11031000 o Finishing the bore of new guide.
Reamer
(12.2 mm dia.)
— ST11032000
Reamer
(8.0 rrn dia.)
— ST11033000
Drift
SE192
6. | ST11650001
Valve seat cutter set This valve seat cutter set is used to or refinish a valve seat, All Fig. EM-42
L-series
SE193
1 ST12070000
Valve lifter This tool is used to compress valve spring by the combined All Fig. EM-29
action of its cam and lever, thereby facilitating the removal models | Page EM-21
or installation of collect (for general use). Fig. EM-79

SE-4



SERVICE EQUIPMENT

Tool number Reference
Na, & Description use page or
tool name Unit: mm (in) on figure No,
12. | ST17420001
Chain stopper This tool is used to prevent chains from falling out of place in | All Fig. EM.16
removing cylinder heads or cam gears and shafts. L-series
j)“‘"‘*\.\_ ,,} A001.57]
230(9.1] s
SE195
13, | ST19200000
Float level gauge This gauge s used to check the float level in the SU type SU car-
carburetor, buretor
55 t'z'."l/?}\
SE196
l4. | ST19320000
il filter wrench This tool is used to take oil filter out of place. In tightening All Page EM-3
the filter, do not use this tool, to prevent excess tightening. models | Fig. EL-9
Page ET-3
4 12014.7)
SE187
15. | EG16700000 This tool is used to bring an SU-type carburetor into func-
Flow mhetsr tional synchronization. Synchronization is properly made SU
by keeping equal float (or fuel) levels in this unit. ARG
buretor

SE10B

SE-5



SERVICE EQUIPMENT

12 (0.472)

T = 2.5 (0.098)
12 (D.472)

Tool number For Reference
No. ik Description use page or
tool name Unit: mm (in) omn figure No.
16. | EMO3470000
Piston ring compressor |  This tool is used to compress piston rings while piston is All Fig. EM-90
being inserted into cylinder, models
SE199
ST19150000 .
Anti-dieseling For installing anti-dieseling solenoid to carburetor. L18 | Page ET-8
solenoid spanner L16 | Page EF-19
Al2

SE-6
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