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FOREWORD -

This reparr manual has been prepared to pravide information -
covering general service repairs for the B, 38, 11B, 138 and

¥3B-T engines mounted on the TOYOTA LAND CRUISER,
DYNA and COASTER.

Applicable models
BJSO, 70, 71, 73, 74, 75 series

BUGO, 61, 62, 63, 65, 70, 75, 76, 8O, 81, -
82, 85, 86,

BY33, 42 series

BB20, 22, 30 series -

All information in this manval is based on the |atest product
information at the time of publication. However specifications
ard procedures are subject to change without prior notice

TOYOTA MOTOR CORPGRATION -
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INTRODUCTION — How to Use This Manuai

HOW TO USE THIS MANUAL

Ta assist in finding your way through this manual, the Section
Title and major heading are given at the top of every page.

An INDEX 15 provided on the 1st page of each section to guide
you to the item to be repaired.

At the beginning of each section, PRECAUTIONS are given
that pertain to &/l repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the system problem and find the cause The
repeir for each possitls cause is referenced n the remedy col-
urnn to quickly lead you to the solution.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. I
identifies the components and shows how the parts fit to-
gether.

Example:

——

o &—— 450 133, 431 ]
: ¢ Gasket

|
300 151, 69)

B— Nozzle Sea:

Nozzle Leakage Pipe

I~ gotyn= Nozala

% Gzshat g

Fuel Hose

o Clamp i

Injection Pipe

& | 250 (18. 25)

|
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INTRODUCTION -- How to Use This Manual iN-3

Hustration:
what to do and where

The procedures are presented in 3 step-by-step {ormat:
® The flustration shows what to do and where to do it
® The task heading tells what 10 do.

¢ The detailed text tells how to perform the task and gives
other information such 2s specifications and warnings.

Example.

Task heading: what 10 d2
REMOVE INJECTION NOZZLES

Using SST, remove the four nozzles, seats and gaskets.
SST 09260-46012 {09268-46012, 09268-46021)
Set part No. Components part No.

install and torque the four nozzles. Detailed text:
Torque: 750 kg-cm {54 ft-1b, 74 N-m) how to do task

Torque Specification

This format enables the experienced technician with 2 FAST
TRACK to the inforrmation needed. The upper case heading can
be read at a glance and only when nacessary, the test below it
provides detalled information. Important specifications ard
warnings always stand out in bold type. )

REFERENCES

References have been kept 1o @ minimurm. However, when they
are required you are given the page to go to.

SPECIFICATIONS

Specifications ars presented in bold type throughout the textin
the applicable step. You never have to leave the procedure 10
ook up your specs. Al specifications are also found in Appen-
dix &, specifications, for quick reference.

WARNINGS, CAUTIONS, NOTES:

e WARNINGS are presented in bold type, and indicate there is
a possibiity of injury 16 you or other people.

® CAUTIONS are ais0 presented in bold type and indicate there
is a possibility of damage 1o the components being repaired.

¢ NOTES &re separated from the text but do not sppear in
hold. They provide additiona! information to help you effi-

ciently perform the repair
www cruisercult com
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INTRODUCTICN — Identification Information, General Repair Instructions

WOG3 T

IDENTIFICATION INFORMATION -
ENGINE SERIAL NUMBER

The engine serial number is stamped cn the left side ef the

cylinder block

GENERAL REPAIR INSTRUCTIONS

1.

2.

Lse fender, seal and floor covers to keep the vehicle clean ] -~
angd prevent damage.

During disassemkly, keap parts in order to facilitate reas-
sembly.

Qbserve the following:

(al

(b)

(e}

{d)

{e)

{f)

Before performing electnical wark, disconnect the

negative cable from the battery terminal.

3 -

If 1t 1s necessary to disconnect the battery for inspec-

tion ar repair, always disconnect the cable from the

1

negatve (=} terminal which is grounded to the vehi- -

cle body.

To prevent damage to the battery terminal post, |}
loosen the terminal nut and raise the cable straight up I -

without twisting or prying it

Clean the battery terminal posts and cable terminal |
with a shop rag. Do not scrape them with a file or -

other abrasive object

Instal) the cable termina! to the battery post with the
nut loose and tighten the nut after installation. Do ngl ¢ =
use a hammer 1o tap the terminal onto the post

Be sure the cover for the positive {+} terminal 15 pro-

perly in place,

Check hose and wiring connectars 1o make sure they ere
securely and correctly connected.

Non-reusable parts

{a)

{b)

Always replace cotter pins gaskets, C-rings, oil seals

etc. with new ones.

Non-reusable parts are indiczted in the componam

illustrations by the " symbol

www cruisercult come
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INTRODUCTION — General Repair Instructions IN-5

— 1

Sea) Lock Adhesive

WRONG CORRECT

A

A

WOORS

Precoated Paris

Precoated parts are the bolis, nuis, ele which have been
coated with a seal lock adhesive at the factory.

If a precoated part is nghtened, loosened or caused
ta move in any way, it must be recoated with the
specified adhesive

Recoating of Precoating Paris

(1) Clean off the old adhesive from the bolt, nut or
instaliation part threads.

(2} Dry wath compressed air

(3) Apply the specified seal lock adhesive to the
boit or nut threads

Precoated parts are ndicated n the component
ilustrations by the "*" symbol.

\When necessary, use a sealer on gaskets to prevent leaks.
Carefully cbserve all specifications for bolt ughtening tor-

gues. Always use a torque wrench.

of special service tools (SST) and special service

materials (SSM) may be required depending on the nature
of the repair. Be sure to use 5T and S5M where specified

foliow the praper work procedure. A list of SST and

S5SM gan be found at the back of this manual.

When replacing fuses, be sure the new fuse is the correct

amperage raiing. DO NOT exceed the fuse amp rating OF

a.
{al
(o)
le)
7.
B.
9. Use
and
10.
use
11.

one of a lower rating.

Care must be taken when jacking up and supporting the

vehicle. Be sure to lift and support the vehicle at the
proper locations.

(a)

(b}

If the vehicle is to be jacked up only at the front or
rear end, be sure 1o hlock the wheels in order 10
ensure safety.

After the vehicie s jacked up, be sure to supportitan
stands. 't 15 extremely dangerous to do any work on
+he vehicle raised on cne jack alone, even for a small
job that can be finished quickly.

12 Observe 1the following precautions 1o avoid darmage the
paris:

(a)

(o}

{c)

To disconnect vacuum hoses, pull on the eal%vpcorhtsré?cmt
middle of the hose com
To pull apart electrical connectors, pull
nectdr itgelf, not the wires

8e careful not ta drop electrical componendthsweiisas cult
sensors or relays f they are dropped on a hard floer,
they should be replaced and not reused.
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INTRODUCTION — General Repair Instructions

{d)
le)

{f)

{g)

When steam cleaning an engine, protect the air filter
and injection pump from water.

Never use an impact wrench to remave grinstall ther-
mo switches or thermo sensors,

When checking continuity at the wire connector,
Insert the tester probe carefully ta prevent terminals
from bending.

When using a vacuum gauge, never force the hase
onto a connector that is too large. Use a step-down
adapter instead. Once the hose has been stretched, it
may leak.

'13; After removing and reinstalling the injectian pump and fuel
hoses, clean off the fuel on engine components. In par-
ticular, be sure to check the radiator hose and by-pass
hose, because they deterigrate easily if they come into
contact with fuel

WWW Cruisercult comm
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INTRODUCTION — Abbreviations Used in This Manual IN-7

ABBREVIATIONS USED IN THIS MANUAL

AC
AT
ATOC
BDC
BTDC
DP
£DIC
EX
Ex.
HAC
N
MP
M/T
0/5
pCcv
PS5
SSM
SST
STD
TOC
u/s
VSV
wi
w/o

Air Conditionet
Automatic Transmission
After Top Dead Center
Bottomn Dead Center
Before Top Dead Center
Dash Pot
Electrical Diesel Injection Cantrol
Exhaust
Except
High Altitude Compensator
Intake
Multipurpose
Manus! Transmission
Oversize
Positive Crankcase Ventilation
Power Steering
Special Service Materials
Special Service Tools
Standard
Top Dead Center
Undersize
Vacuum Switching Valve
With
Without

www cruisercult com
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EM-2 ENGINE MECHANICAL — Diese| Engine Diagnosis )
DIESEL ENGINE DIAGNOSIS
1. GENERAL _
Diesel engine prablems are usually caused by the engine or fuel system The injection pump s very rarely
the cause of fuel system problems,
Before beginning fuel system tests, first check that the engine compressien, valve timing and other =

major systems are within specifications,

PRELIMINARY CHECKS

(a) Before performing fuel system checks, insure that the engine is in good running condition If -
necessary, first check the compression, timing and major components or systems

(b} Check the air filter and clean or replace as necessary. h

{c) Check for sufficient fuel in the tank. T

{d) Check if the fuel is contaminated with gasoline or other fareign elements. Only high-quality diesel |
fuel should be used. -

{e) Bleed air from the system by pumping the priming pump.

{f} Check for water in the sedimenter and fuel tank, and drain as necessary.

(g}

If the engine will not crank or if 1t cranks slowly, troubleshoot the elestrical system,

www cruisercult come
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ENGINE MECHANICAL — Diesel Engine Diagnosis

EM-3

e t————

pECAUTION:

1=~ The basic troubleshootin
valvas, pisions, efc) are t
2. The repair af the injecti

g procedures for the d

iesel engine {valve clearance. compression, bearings,
he same checks you would make for a gasoline engine
on pump requires considerable skill and use of a special test bench

ENGINE WILL NOT CRANK

(Possible Causel

. LOOSE OR CORRCDED

I
BATTERY CABLES

(Check Procedure and Correction Method)

1 Check cables from battery to starter and make

Lnecessary repairs.

J

l 2. DISCHARGED BATTERY __{ check the alternator output and the dnive belt )
LRepair as necessary. (See page CH-B) -
N 3. INOPERATIVE STARTER — {Check for battery voltage at starter terminals )
— 30 and 50.
; If Okay, see STARTING SYSTEM page (ST-15)
for repair procedure )
[~
: ENGINE CRANKS SLOWLY-WILL NOT START
- NOTE: Minimum cranking speed: Cold M/T 100 rpm
: A/T 110 rpm
- Hot 150 rpm
!
. (Possible Cause) (Check Procedure and Correction Method!
‘ 1. LOOSE OR CORRCDED
| BATTERY CABLES
2. DISCHARGED BATTERY

IMPROFER ENGINE OIL

CRANK

_{ Refer to items 1 and 2 of ENGINE WILL NOT J

[ Check engine oil

If improper viscesity, drain and refill with oil of 2
viscosity recommended by manufacturer
{See page LU-3)

. www cruisercult com
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ENGINE MECHANICAL — Diesel Engine Diagnosis

ENGINE CRANKS NORMALLY BUT WILL NOT START

(Possible Cause)

NO FUEL TO INJECTION
NOZZLE

NO FUEL INTO INJECTION
PUMP

(Check Procedure and Correction Method)

(Loosen any one njection pipe unIgn nut from its
nozzle.

Crank the engine for sbout 5 seconds while con-
firming that fuel is being thscharged from the pipe

It fuel is coming out, begin diagnosis from item 4.
If not, begin from item 2.
|

F'Dlscor\nect inlet hoses to the feed pump and feed A

FUEL LEAKAGE FROM
INJECTION PIPE

clean fuel from separate container directly into
feed pump.

If engine starts, either the sedimenter or fuel line
between the fuel tank and feed pump is clogged
and should be repaired

If the engine still does not start, check the fuel
filter or line between feed pump and injection pump
If normal, the feed pump or infection pump 1s faulty
and should be repared.

NOTE: When feeding fuel directly into pump,
keep container at same level as vehicle fuel
tank,

s
Check for Iocse unions or cracks

[B AND 3B]
INOPERATIVE PRE-HEATING
OPERATION

“n,
{
E

if leaking, tighten to specified torgue or, if necessary,
|_replace pipels). J

( With the ignition swatch turned ON and the glow

[118, 138 AND 13B-T)
INOPERATIVE PRE-HEATING
COPERATION

plug indicator light illuminated, check that there is
voltage appiied to the glow plug

It not, refer to ELECTRICAL DIAGNOSIS and repair

K
}
|
| 85 necessary. (See page EM-11) J;

( With the ignition switch turned ON and the intake

(B AND 3B)
FAULTY GLOW PLUG
OPERATION

heater indicator ight illuminated, check that there
15 voltage applied to the intake heater.

it net, refer to ELECTRICAL DIAGNOSIS and repair
as necessary. (See page EM-13)

&/

vv"vv LA =) i LY

o ———

f11B, 13B AND 12B-7)
FAULTY INTAKE HEATER
OPERATION

rCheck the glow plug for continuity (See
If no continuity, 2 broken wire 15 indicated & a’&serL:UH
| glow plug should be replace B

|
’

1
( Check the intake heater continuity {See page ST-1 3]{

" no continuity, a broken wire is :ncicated and

intzke heater should be replaced i



ENGINE MECHANICAL — Diesel Engine D1agnosis EM-E

i ——

-

Check the injection uming {See page EM-23) W

Injection timing:
B and 3B 14°BTDC
118 (w/ HAC} and 13B (w/ HAC}  14°8TDC
118 {w/c HAC) and 13B (wio HACl 11°BTDC

5. IMPROPER INJECTION
TIMING

13B-T 11°BTDC
1¥ not as specified, injection timing must be read-
_ | justed. -
I ' el
l 4. FAULTY INJECTION NOZZLE Check the injection pressure with nozzle tester. W
{See page FU-5 or i1}

Opening pressure:
B and 3B 105 — 125 kg/em?
(1,493 — 1,778 psi
= {10,296 — 12,258 kPal
118, 138 and 13B-T 180 — 210 kg/em?
{2,560 — 2,987 psi)
- (17,652 — 20,594 kPa)

[t not within specification. nozzle adiustment is
improper and pressure should be readjusted.

- If pressure cannot be adjust to specification,
replace nozzle.

ROUGH IDLE WITH WARM ENGINE

a [Possible Cause) "{Check Procedure and Correction Methed)
{1, \MPROPER ADJUSTMENT CF With the accelerator pedal relessed, check that the 1
: ACCELERATOR CABLE adjusting lever is in contact with the idle adjusting

ccrew. Alsa, check if the accelerator cable is catch-
. ing on something.
- W necessary, adjust so lever is in contact with the

" Lscrew, or make other required repairs. )
= f-i - +
2. |DLE SPEED TOO LOW Check the idle speed ss specified beiow. j
(See page EM-25 or 27]
- Idle speed: M/T 650 rpm

A/T (13B) 770 rpm
A/T 113B-T) BZ0 rpm

- 1f not, adjust with the idle adjusting screw.
. NGTE: |f less than specified, idling waumwwwcrw‘;ercultcom
Lnormally be raugh.
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ENGINE MECHANICAL — Diesel Engine Diagnosis

FUEL LEAKAGE

IMPROPER INJECTION
TIMING

IMPROPER OPERATION OF
INJECTION NOZZLE OR
DELIVERY VALVE

Check for leaks m the injection AUmMp connectichs,
feed pump, nozzle hoider and dehvery valve,

Tighten any loose connections to specified torque
or replace parts 2s necessary.

Refer to item 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START, zbove,

rWith the engine idling, loosen the injection pipe to

gach cylinder in order, and check If the idle speed
changes.

If no change, a faulty cylinder is indicated,
Check according to the following procedure

® Faulty Nozzle
Check the nozzle with nozzle tester
{See page FU-5 or 11)
Cpening pressure:
B and 2B 105 — 125 kg/cme
(1,493 ~ 1,778 psi)

(10,296 — 12,258 kPa)
11B, 13B and 13B-T 180 — 210 kafcm?

(2,560 — 2,887 psi)
(17,652 — 20,594 kPa)

If not within specification, the nozzle is faulty and
injection pressure should be readjusted.

® Faulty Delivery Valve
If injection pressure is within specification, the

| delivery valve is defective and shou!'s be replaced.

J

ENGINE SUDDENLY STOPS

{Possible Cause)

1.

ENGINE WILL NOT RE-START

2. ROUGH IDLE

{Check Procedure and Correction Method)

Check to see if engine re-starts gccording to
prescribed procedurs

tf not. refer to ENGINE CRANKS NORMALLY BUT
WILL NOT START, above, and repar as necassary J

3. NO FUEL INTO INJEGCTION
PUMP

ercult coma

VWRFCTUOTS,
If idle is not stable, refer ta ROUGH IDLE WI'F}H
! | WARM ENGINE and reparr accordingly. /&\Eg

>

athe—trmser_cult
Refer to iterm 2 of ENGINE CRANKS NORMALLY
BUT WILL NOT START, above



ENGINE MECHANICAL — Diesel Engine Diagnosis EM-7

e

T NOTE:

1 First check that the air cleaner is not clogged or the engine averheating.

LACK OF POWER

2. Not applicable if the customer desires an output power higher than specified for that vehicle,
—  For accuracy, adjust with a chassis dynamo.

i\

|Possible Causel

~ T |MPROPER ACCELERATOR
. CABLE ADJUSTMENT

. INSUFFICIENT
MAXIMUM SPEED

(53 FUEL LEAKAGE

4. CLOGGED FUEL FILTER

—
Start engine, depress the accelerator pedal to the

(Check Procedure and Correction Meathod)

wWith accelerator fully depressed, check that the
adjusting lever is in contact with the maximum
speed adjusting sCrew. {Sze page EM-25 or 27

If not, adjust accordingly

floor and check that maximum speed is as specified
below. (See page EM-25 or 27)

Maximum speed: 4,100 rpm

1f not, adjust with the maximum speed adjusting
| screw. )

Refer to item 3 of ROUGH IDLE WITH WARM
ENGINE.

:\_LS- IMPROPER INJECTICON TIMING

Disconnect the injection pump inlet hose and outlet}
pipe of the feed pump. and connect directly with @
suitable pipe. Then pour clean fuel into the inlet
side of the feed pump.

If the engine condition improves, the fuel filter is
clogged and should be replaced. [See page Ful-2)
NOTE: When feeding fuel directly into the
pump, keep container at same level as vehicle
fuel tank.

if no increase in engine condition after replacing
the fuel filter, check the feed pump or perform

| other necessary repairs.

“lj- FAULTY INJECTION NOZZLE.

R
(Rafer 1o item 8 of ENGINE CRANKS NORMALLY
| BUT WILL NOT START.

Refer to item 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START. wvw cohisercult com

(=
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EM-8 ENGINE MECHANICAL — Diesel Engine Diagnosis

EXCESSIVE EXHAUST SMOKE

NOTE: -
1. Check that the air cleaner is not clogged.
2. Check with the customer whether or not oil consumption has been Excessive,

{Possible Cause} {Check Procedure and Correction Method)

1. IMPROPER INJECTICN TIMING (Refer to item B of ENGINE CRANKS NORMALLY =

BUT WILL NCT START.

NOTE: Black smoke indicates advanced timing
while white smoke indicates retarded timing.
LAdjustments should be made accordingly.

2. CLOGGED FUEL FILTER (Refer to item 5 of LACK OF POWER,

NOTE: At high speed (2,000 -~ 3,000 rpm), a
clogged filter tends to make the exhaust
| smoke white.

L N VR
)

3. FAULTY INJECTION NOZZLE [ Refer to item 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

NOTE: Excessive exhaust smoke is often
Eu;ed by nozzle pressure being too low.

r——— —

~ .

EXCESSIVE FUEL CONSUMPTION

NOTE: Check whether the clutch slips, brakes grab, whether the tires are the wrong size or the
air filter is clogged.

{Possible Cause) {Check Procedure and Correction Method)
1. FUEL LEAKAGE Refer to item 3 of ROUGH IDLE WITH WARM 5
ENGINE. )
2. [DLE SPEED TOO HIGH rAfter suthiciently warming up engine, check that -

idle speed 15 as specified below
{See page EM-25 or 27)

Idle speed: M/T 650 rpm
A/T {13B} 770 rpm
A/T {13B-T) 820 rpm

klf not, adiust with the idle adjusting screw. ,

3. MAXIMUM SPEED TOO HIGH (Start engine, depress the accelerator pedajvmctbiaercalt COMw
¥ floor and check that maximum speed is a
below. {See page EM-25 or 271
Maximum speed. 4,700 rpm -

| If not, adjust with maximum speed adjust%taesﬁr#gsfr—cult
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}

e

~ IMPROPER INJECTION TIMING Safer to item B of ENGINE CRANKS NORMALLY '
::: ‘ BUT WILL NOT START.

T FAULTY INJECTION NOZZLE Foter 10 item @ of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

—

ﬁ
ENGINE NOISE WHEN WARM

(Cranking Noise with Excessive Vibration)

1

(Possible Cause) (Check Procedure and Correction Methed)

) COOLANT TEMPERATURE TOO Check coolant temperature with coclant
temperature gauge.

LOW
1# not sufficiently warm, thermostat is faulty and

should be replaced

- 1VPROPER INJECTION TIMING Refer to itern 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

FAULTY INJECTION NOZZLE Refer to item 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

PN
L_J e/

s ENGINE WILL NOT RETURN TO IDLE

(Check Procedure and Correction Methodl

i )
i~ (Passible Cause)

Qperate adjusting lever on side of injection pump
and check if engine returns to idle.
It so, the accelerator cable is binding or improperly

adjusted and should be repaired accordingly.
If engine does not retum to 1dle, the injection pump

- Lis faulty and should be repaired.

BINDING ACCELERATOR CABLE

i e

L}
www cruisercult com
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ENGINE MECHANICAL — Diesel Engine Diagnosis

ENGINE WILL NOT SHUT OFF WITH STOP BUTTON OR KEY

(Pessible Causel

[B AND 3B (w/ STOP BUTTON}]
BINDING STOP CAELE

(Check Procedure and Correction Method)

rOperate stop lever (adjusting tever) on side of -

injection pump and check If engine stops.

If so, stop cable is binding or maladjusted and should
be repaired accordingly. -

If engine does not stop, injection pump is faulty and
| should be repaired (See page FU-27)

A

4 . -
Operate stop lever (adjusting lever) on side W
of injection purp and ¢heck if engine stops. -

If so, EDIC system is faulty and should be repaired.
{See page ST-28) '

If engine does not stop, injection pump is faulty
_@nd should be repaired. (See page FU-27}

p
Qperate stop lever (adjusting lever) on side W

2. [B AND 3B {w/ EDIC SYSTEMI|I
IMPROPER EDIC SYSTEM

3. [B (w/ FUEL CUT BDIAPHRAGM]]
IMPRCOPER FUEL CUT
DIAPHRAGM OPERATION

4. 111B, 13B AND 13B-T]

IMPROPER INTAKE SHUTTER
CPERATION

of Injection pump and ¢heck If engine stops. i

If so, fuel cut diaphragm system is faulty and -
should be repaired. {See page ST-28}

¥ engine does not step, injection pump is faulty
Lanci should be repaired. (See page FU-27) -

.
Close the intake shutter and eheck if engine stops

tf it does, the intske shutter system is faulty and

|
i
_should be repaired. (See page EM-30) J

www cruisercult conr
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ENGINE MECHANICAL — Diesel Electrical System D12gnosis jaBl EM-11

e

~|ESEL ELECTRICAL SYSTEM DIAGNOSIS [3B]
=nNGINE DOES NOT START COLD

NOTE:

Engine cranks nermally.

1.
2.
3. Fusible link okay.
4,

Check the voltage mar
ON because the voltage will

Battery voltage at jeast 12 volts lor 24 volts} — ignition switch OFF.

ked with an asterisk{*] just as the ignition switch is placed at
change with elapse of time,

sre-heating System [Super Glow Typel

{ check if indicater light hights up with

» II Ignition switch OFF.

igniticn switch ON.
Coolant temp. Approx. 20°C {6B°F):
Approx. 2 seconds

Yes

!

- Check for battery voltage to terminal
1 of pre-heating timer with ignitien
switch ON.

Mo

Chack ENGINE fuse. F Cheek for sher
use circut and repair if

Blown
necessary,

Fuse OK

Check indicator light
bulb. Bulb

Replace bulb

No Good

i Bulb OK
1

Check for battery voltage 1o terminat 3 of pre-heating
timer connector lon wire harness sicel.

it okay, pre-heating tmer is faulty and should be
replaced.

Voltage

Check if voltage to terminal 1 of
pre-heating timer 15 terminated
afer engine 15 started.

No
Voltage

Check that is 1V between terminals 9 and 12.
If faulty, repair giow plug current sensof.
¥ akay. timer is faulty and should be replaced

Start the engine and check/if there is 3 voltage at terminal
g of pre-heating tmer.

Yes

lartion switeh OFF.

No

CONTINUED ON PAGE EM-12

if faulty, repair charging system a5 necessary.

i okay, umer is faulty and should be replaced

Pre-heating Timer

A 3 1% www cruisercult com
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EM-12 ENGINE MECHANICAL — Diesel Electrical System Diagnosis [38]

CONTINUED FROM PAGE EM-11

Place ignition switch at ON and check

# current flow te terminal 5 of tmer 15 10
accordance with coolant temperature
{See Timer characteristics Diagram on
page ST-3).

oK

No Voltage

After completion of pre-heating, check
for voltage at termunal 5 again when
ignition switch is placed at 5T.

Voltage

lgnition switch OFF.

]

Place ignition switch at ON

and check for voltage o glow
plug a few seconds later.
Thereafter, voltage should
drop about 1/2.

oK

No Voltage at Al}

[

Voltage Does Not Drop by 1/2.

Measure glow plug resistance.

Approx 0 )

Glow plug okay

Pre-heating Duration Differs from the

Specified Duration. -
Timer 1s favity and should be repfaced -

No Vollage

Check for battery voltage at plus side of glow plug { -
current sensor (Resistor side). !
If okay, replace sensor. |
If no voltage, No. 1 glow plug relay 15 faulty ano \ -
should be replaced. |
Check for battery voltage to plus side of resistor ]
limake manifold side), [
It okay, replace resisior. -
i no voltage, No 2 glow plug relay is faulty and I
should be replaced. !
Glow plug s faulty and should be replaced. I -

Infinity

www cruisercult come
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ENGINE MECHANICAL 2 Digsel Elecifice! Systaifi Didgriosis (118, 138 and 138-T): . EM-13

e —————

, £SEL ELECTRICAL SYSTEM DIAGNOSIS :

1—1 B, 1 SBénﬂ'd:'l 3B_.T] 3 ot -3-:'1 Arigy mone
;[ GINE DOES NOT START WHEN COLD o

—~ NOTE: 1. Battery voltage gt'lé'aat 12 volts lor 24 volts) — ignition switch OFF.
2. Engine cranks normalty. -

3. Water tarnperature sensor okay. {See page ST-8)
- H I'ﬂ::r} ":ﬁ.gcl'.i ! i [ 1 . P

“a-heating Systerﬁf{%«.‘r’ﬂ]ﬁ'ﬁﬁé ‘Heater]

F
1. INSPEGT POWER SUPPLY SEGTION -
Hnuity i . = . —= -
\'{:Szze;gc:nsfﬁlg;v in the intake heater? | No Replace the intake heater.
Yes
T o g s mbeerenineT BT — -

Di ) n . tF‘u_‘ht' ' cad NS LW
L:;%‘: cE::ne;;:.a er temperature -} .. .- Replace the fusible link.
H
5
5._ Fusible Link Blown
zmhan the ignttion_switch is turned -
{ ON, does pre-heat side of the intake e T :

heater have battery voltage for 20 . Mo Ehetck the fusible fink for intake

lseconds (12V type) or 14 seconds eater.

l {24V typel? ) -
t ‘ S Fusible Link OK
V- ) “lYes -7 - T
1 . IR I _
: -t Inspect control section.
- o I {See next page)

www cruisercult com
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EM-14

ENGINE MECHANICAL — Diesel Electrical System Diagnasis [118, 13B and 13B-T]

2, INSPECTION CONTROL SECTION

Disconnect the water temperature
sensor cennector.

When the ignition switch is turned
ON, does the indicator light light?
(Measure the time Lighted)

Yes

NOTE: Perform this inspection with the intake heater connector fully connected.,
Pre-heating Timer -
654 3 1
7r_| ::Unuﬁa n]
_ i | _
{
11109 7 <roocs _
No Is the ENGINE fuse (BJ)or G| Na o)
fuse (BB and BU) Okay? Replace the fuse. {
Yes
is the indicator light bulb No -
Okay? g Replace the bulb.
Yes .
Is terminal 10 of the N Open circurt or .
pre-heating timer 9 ground faulty in f
grounded? wire harness bet- T
v ween terminal 10 r
es of the timer and i
body ground. po—-
Is there battery voltage to
terminal 3 of the timer
{on wire harness side}? Yes -
MNo
Open circuit in wire harnegs
between terminal 3 of the Replace the timer.
timer and indicator light. -
No

Is the lighting time correct?

12V type: 20 seconds
24V type: 14 seconds
Yes

Replace the timer,

CONTINUED ON PAGE EM-15

www cruisercult come
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I 15 there battery voltage between ter-

: | ignition switch ON?

ENGINE MECHANICAL — Diesel Electrical Systern Diagnosis

{118, 138 and 138-T] EM-15

Yes CONTINUED FROM PAGE EM-14

rnals G1 of the intake heater relay
{88 and BJ) or terminal G of the No. T | o

intake heater relay (BUI and body
ground for 20 seconds {12V type) or
14 secands (24V typel with the

Yes

Did intake heater relay
(BB and BJ} or No. 1

MNa

intake heater relay {BU}
check out okay?
{See page ST-4 or B

Yes

When the ignition switch is turned
ON, does terminal 1 of the intake

No

Replace the intake
heater relay (BB
and BJ} ar Ne 1
intzke heater reiay
(BU.

heater timer have battery voitage
for 20 seconds (12 V type) or 14
seconds (24 V typel?

|

Yes

® Open circuit in wire hamess
Letween terminal 1 of the timer
and terminal g1 of the intake
hester relay (BB and BJ} or
termina! g of the No. 1 intake
heater relay (BU).

® Open circuit or ground faulty in
wire harness between terminal
e of tha intake heater relay
(BB and BJ) or terminal E of the
No. 1 intake heater relay BU)
and body ground. -

With the engine started, Is there battery
voltage between terming! G2 of the intake
heater refay (BB and BJ) or terminal G of
the No 2 intake heater relay (BU)} and

body ground? (Measure the time to0)

Mo

Did intake heater relay
{BB and BJ} ar No. 2

Yes

CONTINUED ON PAGE EM-16

check out ckay?
(See page ST-4 or 6}

intake heater relay {BUI

No

Replace the timer.

Yes

Replace the intake
heater relay {BB and
BJ) or No. 1 intake
heater relay (BU)

www cruisercult com

NOTE: Refer to S7-4 El
intake heater relay terminal loca-

tion
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EM-16 ENGINE MECHANICAL — Diesel Electrical Systerm Diagnosis [118, 138 and 138-T)

Yes  CONTINUED FROM PAGE EM-15 Yes

With the engine started, does
terminal 5 of the pre-heating timer
have battery voltage for 70 seconds?

Yes No

Is terminal & of the
pre-heating timer
grounded?

When the ignition -
No switch is turped

Yes

ON, does the charge
warning light light?

Yes Na

Replace the timer.

Open cireuit in wire
harness between
terminal 9 of the -
timer and charge
warning light.

® Inspect CHARGE fuse.
® [nspect alternator
regulator.

® Open circuit in wire harness between
terminal 5 of the timer and terminal
g2 of the intake heater relay (BB and
BJ) or termunal g of the No. 2 intake
heater retay (BU).

® Open circuit or ground faulty in wire
harness between terminai e of the
intake heater relay (BB and BJ) or
terminal E of the No 2 intake heater
relay {BU) and body ground.

Is time normal?
After heat time:
Approx. 70 seconds

No

Yes

Inspect power supply
section,

(See page EM-13)

Replace the timer.

|
¥
www cruisercult gome
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ENGINE MECHANICAL — Turbacharger Diagnosis [138-T}

EM-17

TURBOCHARGER DIAGNOSIS [13B-T]

ooting the turbocharger., first check the engine itseif.

b )TE: Before troublesh
pression, injection timing, etc.)

(Valve clearance. enging com-

e —

INSUFFICIENT ACCELE
EXCESSIVEF

RATION, LACK OF POWER OR
UEL CONSUMPTION

A=
R

{Possible Causel

(Check Procedure and Correction Method)

1. TURBOCHARGING PRESSURE TOO

‘theck turbocharging Pressuie. (See page EM-35)

LOW
L—

Turbocharging pressure:
0.42 — 0.56 kg/cm?
{6.0 — 8.0 psi, 41 — 55 kPal
if the pressure is below specificatian, begin diagnosts

Urom itern 2. Ny

» [ 2. RESTRICTED INTAKE AIR SYSTEM

Check intake air system, and repair ar repiace pans
as necessary. {See page EM-35)

f
5 3. LEAKIN INTAKE AIR SYSTEM

Check intake air system, and repair or replace pars
as necessary. (See page EM-35}

~

www cruisercult com

i
3 4, RESTRICTED EXHAUST SYSTEM Check exhaust system, and repair or replace parts
; a5 necessary. (See page EM-35)
'} - - -
5, LEAK‘ 1N EXHAUST SYSTEM Check exhaust systerm, and repair or replace pans
{ — v as necessary. (See page EM-3 5)
z_ [ 6 ERRATIC TURBOCHARGER (Chock rotation of impetier wheel. If it does not turn
: OPERATION or turns with a heavy drag, replace the turbocharger
assembly.
P Check axial play of bearing shaft. {See page EM-38)
2 Axial play: ©.13 mm {0.0061 in) or less
If not within specification, replace the turbocharger
E - assembly.
a _/
¥
L
§
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EM-T8 ENGINE MECHANICAL — Turbocharger Diagnesis [13B-T)

ABNORMAL NOISE

{Possible Cause)

[Check Procedure and Correction Method) -

1. TURBOCHARGING HEAT iNSULATOR
RESONNANCE

_necessary.

4 . \
| [ Check for lcose, improperly installed or deformed
insulator mount bolts, and repair or replace as

2. EXHAUST PIPE LEAKING OR
VIBRATING

'
Check for deformed exhaust pipe, lcose mo
or damaged gasket, and repair or replace as

| necessary

unt bolts

3. ERRATIC TURBOCHARGER OPERATION

( Refer to Item & of INSUFFICIENT ACCELER-

| CONSUMPTION.

ATION, LACK OF POWER OR EXCESSIVE FUEL -

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause)

{Check Procedure and Carrection Method)

FAULTY TURBOCHARGER SEAL

Check for oil lzakage in exhaust system.
® Remove the turbine elbow from the turbo

turbine wheel. Excessive carbon deposits
a faulty turbocharger.

Check for oil leakage in intake air system.

Axial play: ©.13 mm {0.0051 in.} or less

not to diagnosis this as an oil leakage fro
Lturbocharger.

® Check for axial play in impeller wheel, and replace
the turbocharger if necessary. (See page EM-38)

CAUTION: . 'There is scme oil mist from the
PCV in the blowby gas so care must be taken

charger

and check for excessive carbon depesits on the -

indicate

m the

|
www cruisercult come
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ENGINE MECHANICAL — Turbocharger Electrical System Diagnosis

[

38-T! EM-19

o

~yRBOCHARGER ELECTRICAL SYSTEM DIA

rroubleshooting of Turbocharger Indicator Light and Warning Lig

2
warning light whenigni

. —
o both the green indicator and amber
non swiich s

turned to QON?

et

" [ are indicator and warning lights out during

NO

Check 15A ENGINE fuse

Blow

YES

engine 1dle”?

lBoth lights stay on

‘or{

Check 7.5A CHARGE
fuse

Blown

GNOSIS [13B-T]

ht Operation

Check for short
and repair as
Necessary

n

Check for short

j oK

\s discharge warning
light out?

NO

and repair as
necessary

Faulty charging

YES

Faulty combination
meter

is charge warning

light out?

NO

j Green light stays on

system

Faulty charging

system

Check far open circuit in wire harness between low
pressure switch and combination meter.

OK

Faulty low pressure
switch

Amber light stays on

YES

rcult com

(e=

Check for open circuit in wire harness between high pressure switch OK | Faulty high pressure
and combination meter and check for ground connection of switch. switch
Does green indicator light come on when
0.14 kg/cm? 2.0 psi, 14 kPa) pressure is
applied to both pressure switches?
NC
Check for short circuit in wire harness between low 0K | Faulty low pressure
pressure switch and combination meter. switch
Amber light comes on
Does green indicator light come on when 109 kg/cm? (15 5 psi, NO | Faulty tugh pressure
107 kPa} pressure apphed to both switches? SST 09292-00241 switch
{YES YES Faulty combination
Does amber indicater light come on when 1.09 kg/cm?® meter WWW Cruls
{15 5 psi, 107 kPa) pressure applied 1o both switches?
NO
OK | Faulty high Bitbssongs

i pressure Sw

Check for short circuit in wire harness between high
itch and combination rneter.

switch

er_cult
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EM-20

ENGINE MECHANICAL — Engine Tune-up

FO115%

ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT
{See page CO-3)

INSPECTION OF ENGINE OlL
{See page LU-3)

INSPECTION OF BATTERY
{See page CH-8)

Standard specific gravity:
1.25 — 1.27 when fully charged at 20°C (68°F}

CLEANING OF AIR FILTER
[Paper Filter Typel

CLEAN AIR FILTER

Clean the element with compressed air.
First blow from the inside thoroughly. Then blow oif the

putside of the element.

[Oil Bath Typel

CLEAN AIR FILTER

ta] \Wash the oil case and air filter in kerosine by agitat-
ing and rubbing.

(b} Wipe the oil case and air fiiter with a clean rag

{c) Place the oil case on 8 level work stand

{d) Pour in clean engine ol unul 1t reached/ g Hgrguit gom-

LEVEL" mark,

@the_cruiser_cul
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ENGINE MECHANICAL — Engine Tune-up EM-21

{e} Place the air filter on the tray
(f}  Saturate the air fiiter with clean engme ol

ewel7y

INSPECTION OF ALTERNATOR DRIVE BELT
(See page CH-6)
Drive belt tension {Canada):
New belt 145 = 25 |b
Used belt 100 == 20 Ib
Drive belt deflection {Others):

Single belt type
New belt 8-—12 mm (0,31 — 0.47 in)

Used belt 11 — 16 mm (0.43 — 0.63 in.)
Double belt type
New belt 12 — 15 mm {0.47 — 0.59 in.}
Used belt 14 — 20 mm {0.55 — 0.79 in.)
Drive belt tension [Reference):
Single belt type
New beit 55 — 65 kg
Used belt 30 — 45 kg
Double belt type
New belt 45 — 55 kg
Used belt 20— 35 kg

INSPECTION OF GLOW PLUGS (B and 3B]
{See page ST-6 or 8

INSPECTION OF INTAKE HEATER
[11B, 13B and 13B-T]

(See page 57-9)

INSPECTION OF INJECTION NOZZLES

{See pages FU-5and 6] B and 3B
{See pages FU-11 and 12} 11B, 13B and 13B-T

Opening pressure (B and 3B}
New nozzle 115 — 125 kg/em!
{1,636 ~ 1,778 psil
{11,278 — 12,258 kPa}
' Reused nozzle 105 — 125 kg/cm?

www cruisercult com

{1,493 — 1,778 psi}
(10,296 — 12,258 kPa)
QOpening pressure 118, 13B and 13B-T)

New nozzle 200 — 210 kg/cm? @the_cruiser_cult

{z,845 — 2,987 psil
{18,613 — 20,594 kPa)
Reused nozzle 180 — 210 kg/cm!
{2,560 — 2,987 psi
{17 RR? — 20 5584 kPa)



EM-22 ENGINE MECBANICAL — Engine Tune-up |

ADJUSTMENT OF VALVE CLEARANCES
1. WARM UP ENGINE

Allow the engine to reach normal operating temperature

2. [13B-T) '1
REMOVE INTAKE AIR CONNECTOR PBIPE -
{See page EM-36)

3. REMOVE CYLINDER HEAD COVER '

4. SET NO, 1 CYLINDER TO TDC/COMPRESSION -,,3_, |

la) Align the groove on the pulley with the timing pﬂﬁ:fé;*
by turming the crankshaft clockwise with a wrench, :

13

{b) Check that the rocker arms on the No. 1 cylindek are_
toose and rocker arms on the No 4 cylinder are tight. *

If not, turn the crankshaft cne revolution (360°) and align ¥
the mark as above.

EM1059

5. ADJUST VALVE CLEARANCES
{a} Measure only those valves indicated by arrows. i

Valve clearance (Hotl:
Intake 0.20 mrn {0.00B in.)
Exhaust 0.36 mm (0.014 in.}

£ DOV

® Using a feeler gauge, measure the valve clearance —_
between the valve stem and rocker arm. Loosen
the lock nut and turn the adjusting screw to set the
proper clearance Hold the adjusting screw 1n posi-
1on and tighten the lock nut.

® Recheck the valve clearance The feeler gauge
should slide with a very slight crag.

(155 ]

{b] Turn the crankshaft one revolution (360°) and align
Front Next the mark as above. WWW Cruisercult comm
- Adjust only the valves indicated by arrows

Y i:ﬂo oA G Ao B e, '| 6 INSTALL CYLINDER HEAD COVER E_
H‘%; » ;\4‘; 2 :%&l :,["“ o P ﬁ- 2 [13B.T] @the_cruiser_cult
e 4 Y - ‘ '

b=l _,-f'—,'.f'i.' "l—_ i t INSTALL INTAKE AR CONNECTOR FIPE
! Wi L 2t | -
EX "IN N OEX (See page EM-40] -

Y ILGT



ENGINE MECHANICAL — Engine Tune-up

EM-23

o
S
, _
About 50 mm
_ | | 97!
Em1499)

I
14 or 117 BTOC’

EM1263

ADJUSTMENT OF INJECTION TIMING

1. PREPARE INSPECTION PIPE
Make an inspection pipe with a injection pipe as shown.

2. [13B-T)
REMOVE INTAKE AIR CONNECTOR PIFE

(See page EM-3E)
3. REMOVE CYLINDER HEAD COVER

4. SET NO.1CYLINDERTO 14° [8, 38, 11B (w/ HAC)
and 13B (w/ HAC)] or 11° [11B {w/o HACI. 13B
{wioc HAC) and 13B-T] BTDC/COMPRESSION

{a) Algn the groove on the puliey with the tming posnter
by turming the crankshaft clockwise with a wrench.

Check that the rocker arms on the No, 1 cylincer are
loose and rocker afms on the No. 4 cylinder are tight.

If not turn the crankshaft ene revolution {360°} and align
the marks as above.

(b)

5. ADJUSTINJECTION TIMING

(a] Remove the No. 1 injection pipe and install the
inspection pipe on the No. 1 delivery valve holder.

Turn the crankshaft slightly to left and right until fuel

{b)
surfaces from the inspection pipe.
(c) Turn the crankshaft counterclockwise, set the No. 1
cylinder just before the 14° (8, 38, 118 {w/ HAC) and
128 (w/ HACH or 11° [11B w/o HAC), 13B (w/e
HAC) and 138-T] BTDC/compression
(d) Slowly turn the crankshatt clotkwise.
(e} Check the crankshaft pulley position [injection timing

pDSi'Llon} when the fuel level n the IHSDWWQrLE;Er%uItcom

rises

injection timing;
B and 38 1
11B lw/ HAC) and 138 {w/ HACI 145 Buger cult
gHTDC —

118 (w/o HAC) and 138 wfo HAC} 17°
138-T 11° BTDC

S WD Bl S

1785 EM150Y)

NOTE. This operation should be repeated at least two OT
three times.



EM-24

ENGINE MECHANICAL — Engine Tune-up

8

Advaqce

¥

EWJ3n58

rwmw

{fl  Loosen the other injection pipe union nuts, fuel ppe !
and oil pipe union bolt at the injection pump side.

(g} [B ang 3B) 1

Loosen the nut holding the injectian PUMp stay to the
5tay

(h} [11B, 13B and 138-T|

Loosen the nut halding the injectien pump to pump
stay.

i} Loosen the four nuts holding the injection pump to
the retainer

NOTE: If itis difficult te loosen the pump mounting nuts,
remove the fuel filter.

1) Adjust the injection timing by shghtly titting the injec- -
tion pump body.

If the irjection timing is retarded, advance it by tilting the
pump toward the engine,

If the injection timing is advanced, retard it by tilting the
pump sway from the engine.

i Tighten the four nuts holding the injection pump to -
the retainer,

Torque: 375 kg-em (27 ft-1b, 37 N-m}

{l B and 3B]

Tighten the nut holding the injection pump stay to -
the stay,

Torque: 185 kg-ocm (13 ft-1b, 18 N-m)

(m) [118, 138 and 13B-T)
Tighten the nut holding the injection pump to pump

stay -
Torque: 375 kg-cm (27 ft-1b, 37 N'm)
fn) Recheck the injection timing. -
(o} Remove the inspection pipe and install the No 1 ;
imjjection pipe.
{p} Tighten the injection pipe union nuts, oil pipe union -
beolt and fuel pipe unian bolt. .
Torque:
Injection pipe 250 kg-cm {18 fi-lb, 25 N-m) -
Oi! pipe 110 kg-cm {B ft-1b, 11 N:m)} 1
Fuel pipe 375 kg-cm {27 ft-Ib, 37 N'm)
INSTALL CYLINDER HEAD COVER - T
[13B-T}
INSTALL INTAKE AIR CONNECTOR PIPE . -

(See page EM-40)

J

START ENGINE AND CHECK FOR LEAKS

www cruisercult come
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ENGINE MECHANICAL — Engine Tune-up EM-26

ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED [B and 3Bl
1. INITIAL CONDITIONS
{a) Air cleaner installed
- {b) Norma' operating cootant temperature
{c] All accessories switched off
(dl Al vacuum lines connected
{e] Vaslve clearances set correctly
{f) Injecticn timing set corractly

2. CONNECT TACHOMETER

3. ADJUST IDLE SPEED

{z) Check that the adjusting lever tauches the idle speed
(throttle valve) adjusting screw when the accelerator
pedal 1s released.

If not. adjust the accelerator linkege.
fh) Start the engine

£wIDE8 EMZ095 {c) Check the idle speed.

Idle speed: 650 rpm

@
5

e
N

£MI0ES EMIOSE

{d) Adjust the idle speed.
® Disconnect the acceleratar linkage

® Loosen the lock nut of the idle speed {throttle
valve) adjusting screw.

& Adjust the idle speed by turning the IDLE SPEED
ADJUSTING SCREW.

® Securely tighten the lock nut and recheck the idle
speed.

[ 1070 ® Connect the accelerator linkage.
® After adjustment, adjust the accelerator linkage

www cruisercult com
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EM-26 ENGINE MECHANICAL — Engine Tune-up

ER and BU

EMIOTI EXZ0SY

EM3GTI EM2087

Maxymum Speed Adjusting Screw

EMI0ES

Fnanse

4. ADJUST MAXIMUM SPEED

(3) Check that the adjusting lever touches the throttle
valve adjustng screw wnen the accelerator pedal is
depressed all the way.

If not, adjust the accelerator hnkage

(b} Start the engine.

lc] Depress the accelerator pedal all the way,
({d} Check the maximum speed.

Maximum speed: 4,100 rpm

(e} Adjust the maximum speed.
® Disconnect the accelerator linkage.

® Cut out the maximum spesd speed adjusting
(speed controll screw seal wire.

® Loosen the lock nut of the maximum speed adjust-
ing screw.,

® Adjust the maximum speed by turning the MAX-
IMUNM SPEED ADJUSTING SCREW,

NOTE: Adust at idie speed. Then, raise engine speed
and reckeck the maximum speed.

® Securgly tighten the leck nut and recheck the max-
imum speed

® Seal the maximum speed adjusiing screw
new seal wire,

www cruisercult conr=
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ENGINE MECHANICAL — Engine Tung-up

EM-27

Eri141% EMI0%8

\Ld!e Speed Adjusting Bolt (

EM1417

Fhild 18 EMI097

ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED [118B. 13B and 13B-T]

INITIAL CONDITIONS

1.

(a)
{b)
(el
(d)
{e}
(f}
lg)

Air cleaner installed

Normal operating cootant temperature
All accessories switched off

All vacuum lines connected

Valve clearances set correctly
Injection timing set carrectly
Transmission in N range

CONNECT TACHOMETER

ADJUST IDLE SPEED

{a}

Check that the adjusting lever touches the idle speed
adjusting bolt when the accelerator pedal is released.

1f not, adjust the accelaratar linkage.

(o}
{c}

Start the engine.
Check the idle speed

Idle speed:

d

M/T 650 rpm
AT {138) 770 tPmM
A/T {13B-T) 820 rpm

Adjust the idle speed.
@ Disconnect the accelerator linkage.

® Loosen the lock nut of the idle speed adjusting
bolt.

® Adjust the dle speed by turning the 'DLE SPEED
ADJUSTING BOLT.

& Securely tighten the lock nut and recheck the idle
speed.

® Connect the accelerator linkage.
® After adjustment. adjust the accelerator linkage.

ADJUST MAXIMUM SPEED

{a)

Check that the adjusting lever touches the FaR#IBMEBrcult com
speed adjusting bolt when the accelerator
depressed all the way.

If not, adjust the accelerator linkage.

(b)
(c)
{d}

Maximum speed:

Start the engine. @the_cruiser_cult

Depress the accelerator pedal all the way.
Check the maximum speed,
£,100 rpm



EM-28

ENGINE MECHANICAL — Engire Tune-up

Maxmum Speed Adjusting Screw

ERALTE

Disconnect

&y '-?-B'-,._

(e} Adjust the maximum speed -
® Disconnect the accelerater linkage

® Cut out the seal wire of the maximum spead
adjusting screvy

® Loosen the lock nut of the mayimum spead acjust-
ing bolt

® Adjust the mamimum speed by turning the MAX-
IMUM SPEED ADJUSTING SCREW.

NOTE: Acdjust at idle speed Then, raise engine speed
and recheck the maximum speed

®* Securely tighten the lock nut a2nd recheck the max-
imum speed.

® Seal the maximum speed adjusting screw with a
new seal wire

ADJUSTMENT OF AIR CONDITIONER
IDLE-UP SETTING SPEED [B and 3B] *

1.

INITIAL CONDITIONS -
(a)  Air cleaner installed

fb)  Normal operating coolant temperature
(c) All accessories switched off

(dl  All vacuum lines connected

le! Valve clearances set correctly

{f}  Injection tming set correctly

(g! Idle speed set correctly

CONNECT TACHOMETER
ADJUST AIR CONDITIONER {A/C} IDLE-UP SETTING -
SPEED

(@) Start the engine

(b} Disconnect the vacuum hose from the idle-up actua-
tor and plug the hose end

le)  Apply vacuum to the idle-up actuator.

{d) Racethe engine to 2,500 rpm a few seconds, release
throttle and check the A/C idle-up seatting speed.

A/C idle-up setting speed:
BB 750 rpm
BJ and BU 350 rpm

|
www cruisercult com—
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ENGINE MECHANICAL — Engine Tune-up Em-29

(fi Race the engine to 2,500 rpm a few seconds, release
- the throttle and recheck the A/C idle-up setting
speed

{g} Reconnect the vacuum hose to the idle-up actuator.

HB and BU == le) Adjust the A/C idle-up setting speed by turning the
TN T T A/C IDLE-UP ADJUSTING SCREW.
W o e @ o)

L3

vy

S
A:C ldle-up &
Adjusting Screw’

| ——

I EMI0TR

ADJUSTMENT OF AIR CONDITIONER
IDLE-UP SETTING SPEED
[11B, 13B and 13B-T]

1. INITIAL CONDITIONS
fal  Air clear installed
(bl Normal operating coolant temperature
{c} Al accessories switched off
([d} Valve clearances set correctly
{e} Injection timing set correctly
{f) 1dle speed set correctly
{gl Transmission in N range

2. CONNECT TACHOMETER

3. ADJUST AIR CONDITIONER {A/C) IDLE-UP SETTING
SPEED

K
‘ {a) Start the engine
| ‘Lﬁ Ib) Disconnect the vacuum hose from the idle-up actua-
I N — tor and plug the hose end.
{c)  Apply vacuum 1o the idle-up actuator
(d) Race the engine 10 2,500 rpm a few seconds, release
the throttle and check the A/C idle-up setting,$REEH arcult com

A/C idle-up setting speed:
ES 750 rpm
8J and BU 950 rpm

@the_cruiser_cult



ENGINE MECHANICAL — Epgine Tune-up -

A/C Idle-up

Adjusting Screw

EM1388]

g Accelerator
Connecting
Rod  guizep

EAd 1321

b §1u

le) Acjust the A/C idle-up setting speed by turning the
A/C IDLE-UP ADJUSTING SCREW -

{fl  Race the engine 1o 2,500 rpm a few seconds, release

the throttle and recheck the A/C idle-up setting
speed h

(g} Reconnect the vacuum hose to the idle-up actuator.

INSPECTION AND ADJUSTMENT OF INTAKE
SHUTTER [11B, 13B and 13B-T]

1. INSPECT AND ADJUST INTAKE SHUTTER

() Apply at least 300 mmHBg (11 81 in Hg, 40.0 kPa} of
vacuum to the actuator. - -

(bl Check that the throttle valve moves smoothly to the
fully closed paosition

{c) [11B and 13B] -
Measure the clearance between the throttle lever and
intake shutter lever 1

Clearance: 3.2 — 4,7 mm (0.130 — 0.185 in.) b

) [11B and 138]
Adjust by turning the accelerator connecting rod.

e} [11B and 13B] |
Disconnect the vacuum hose of the actuator. !

{fil [11B and 13B]
Check the throttle valve angle. }

Standard angle: 50 — 527 from horizontal . (-

(gt [11B and 13B] T
Using 2 hexagon wrench, adjust by turping the
adjusting screw

wWww cruisercult.gome
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ENGINE MECHANICAL — Engine Tune-up EM-31

2. INSPECT VACUUM SWITCHING VALVE (V5V}
A. Inspect VSV for open circuit
Using an ohmmeter, check that there 1S contnuty be-
tween the terminals.

onhmmeter

Resistance:
12V type 33 -39 0 at 20°C 168°F)

24V type 135 -~ 155 (1 at 20°C {68°F)
14 there is no continuity, replace the VSV '

B. Inspect VSV for ground
Using an chmmeter, check that there is no continuity be-
tween each terrminal and the VSV body.

If there is continuity, replace the VSV

E — t EmaQB2
A C. lnspect VSV operation
_;_r/: a) Check that air flows from pipe E to pipe F.

ErIDET

"“ * : {b] Apply battery voltage {12V or 24V) across the ter-
minals.

{c} Check that air flows from pipe E 1o pipe G.

If operation is not 25 specified, replace the VSV

E— L EMZES2

www cruisercult com
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EM-32 ENGINE MECHANICAL — Compression Check [B and 28]

" EM3052

COMPRESSION CHECK [B and 3B]

NOTE: If there is lack of power, excessive ol consump-

tion or poor fuel economy, measure the cylinder Compres-
510N pressure,

WARM UP AND STOP ENGINE

REMOVE GLOW PLUGS (See page EM-44)
CAUTION: Make sure the load wire Is not grounded.

CHECK CYLINDER COMPRESSION PRESSURE

fa} Install SST {gauge adzpter) to the glaw plug hole.
557 09892-00023

(b} Connect SST (compression gauge) to SST (gauge
adapter).

55T 09992-00023
{c) Fully open the throttle valve.

(d)  While cranking the engine with the starter, measure
the compression pressure

NOTE: Always use a fully charged battery to obtan
engine revolutions of more than 250 rpm.

(e} Repeat steps (a} through {d) for each cylinder.

Compression pressure;

30.0 kg/cm? 1427 psi, 2,942 kPal or more
Minimum pressure:

20.0 kg/cm? (284 psi, 1,961 kPa)
Difference between each cylinder:

2.0 kg/cm? {28 psi, 126 kPa} or less

{fl If the cylinder compression in ane or more cylinders
is tow, pour a small amount of engine oil into the
cylinder through the glow plug hole and repeat steps
(2) through (d) for the cylinder with low compression.

® If adding ol helps the compression, chances are

that the piston rings and/or cylinder bore are worn
or damaged.

® It pressure stays low, a valve may be sticking or

———

seating improperly, or there may be leakagew@actisercult gom-

the gasket,

INSTALL GLOW PLUGS (See page EM-§2)

|-

@the_cruiser_cult

J-

i



"_——-“_,.,__

ENGINE MECHANICAL — Compression Check (118, 13

8 and 13B-T! EM-33

W 1096

SST

-

EMADIT

COMPRESSION CHECK
[11B, 13B and 13B-T]

NOTE: [f there is lack of power, excessive ol consump-
tion or poor fuel economy, Measure the gylinder compres-

510N Pressure.
1, WARM UP AND STOP ENGINE
z. REMOVE INJECTION NOZZLES (See page FU-10)

3. CHECK CYLINDER COMPRESSION PRESSURE
{al Install SST (gauge adapter] to the injection nozzle
hale
SST 08992-00023

) Connect SST {compression gaugel to SST lgauge
adapter).

$S5T 09982-00023

{c} Fully open the throttle valve.

id} While cranking the engine with the starter, measure
the compression pressure.

NOTE: Always use a fully charged battery to obtain

enginerevolutians of more than 250 rpm.

(e} Repeat steps (a} through (d) for each cylinder.

Compression pressure:
30.0 kg/cm? (427 psi, 2,942 kPa} or more

Minimum pressure:
20.0 kg/cm? {284 psi. 1,961 kPal

Difference between each cylinder:
2.0 kg/cm? (28 psi, 186 kPa) or less

{f) If the cylinder compression in one ar more cylinders
i low, pour 3 small amount of engine oil 1nto the
cylinder through the injection nozzle hole and repeat
steps lal through {d} for the cylinder with fow com=

pression

® If adding ol heips the compression, chances are
that the piston rings and/or cylinder bore are warn

or damaged

® If pressure stays low. a valve may be sticking or
seating improperty, o there may be leak¥iiyfagaercult com

the gaskel.

4. INSTALL INJECTION NOZZLES (See page FU\]

@the_cruiser_cult



EM-34

ENGINE MECHANICAL — Turbocharger [13B-T]

EmIB1{

£M2818

TMIOLL

TURBOCHARGER [13B-T] -
CAUTION:

® Do not stop the engine immediately after pulling a -
trailer or high speed or uphill driving. ldle the engine
20 — 120 seconds, depending on the severity of the
driving condition.

Avoid sudden racing or acceleratign immediately
after starting a cold engine,

¢ If the engine is run with the air cleaner remaoved, -
foreign materizl entering wiif damage the wheels
which run at extremely high speed.

¢ If the turbocharger is defective and must be re- -
placed, first check for the cause of the defect in

reference to the following items and replace parts if
necessary:

Engine oil level and quality

Conditions under which the turbocharger was
used -

Qil lines leading to the turbocharger

¢ Use caution when removing and rainstalling the tur-
bocharger assembly. Do not drop it or bang it against '
anything or grasp it by easily-deformed parts, such [
as the actuator or rod. when moving.

* Before removing the turbocharger, plug the intake
and exhaust ports and oil inlet to prevent entry of |

dirt or other foreign material. -
!
* If replacing the turbocharger, check for accumula- |}r
tion of sludge particles in the oil pipes and, if

necessary, replace the oil pipes.

* Completely remove the gaskets adhered to the "
lubrication oil pipe flange and turbocharger oil -
flange.

® If replacing bolts or nuts, do so anly with the
specified new ones 1o guard against breakage or T
defarmation,

————

® )freplacing the turbocharger, put 20 ce (1.2 cuin.} of
oil into the turbocharger oil inlet and turn the !
impeller wheel by hand to spread oil to the be#tMgcruisercult gom.

® If overhauling or replacing the engine, cut th
supply after reassembly and crank the engine
seconds te distribute oil throughout the enbins~ S -
Then zllew the engine 1o idle for 60 seconds. @the_cruiser_cult




ENGINE MECHANICAL — Turbocharger {138-T] Cvi-33

T ON-VEHICLE INSPECTION OF
TURBOCHARGER

1. INSPECT INTAKE AIR SYSTEM

Check for leakage or clogging between the air cleaner and
turbocharger nlet and between the turbocharger outlet

and cylinder head
i
# Clogged aw cleaner ... Clean or replace the element

I @ Hoses collapsed or deformed .. Check each connec-
i uon and repair

@ Cracks in components .. . Check and replace

- 2. INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
ang turbocharger inlet end between the turbocharger out-

! - lat and exhaust pipe.
# Deformed components .... Repair or replace
® Foreign material in passages ... Remove
i @ Leakage from components ... Repair or replace
® Cracks in components ... Check and replace

i_.
L — - 3. INSPECT OPERATION OF ACTUATOR AND WASTE
0.68 kgom™ GATE VALVE
i_ {a} Disconnect the actuatar hose.
i _»J"f_i:ﬂ) b) Using SST lturbocharger pressure gaugel, apply
+ about 0.58 kg/em? (9.7 psi, B7 kPa} of pressure 10
'i.. i the actuator 2nd check that the rod moves.
' &5T 09992-00240 or 09992-00241

CAUTION: Never apply more than 0.8 kg/cm? (11.4

psi, 78 kPa) of pressure to the actuator,

Ex2814 If the rod does not move, replace the turbocharger assem-
bly. .

4, INSPECT TURBOCHARGING PRESSURE

(s} Warm up the engine.
Valve Closed (b} Using a 3-way union, connect 55T (turbocharger
pressure gauge) to the hose leading to the air intake

cannecior.
8 kafem® S57T 09992-00240 or 05952-00241
0.42 — 055 kafem le) Press in the clutch pedal, then press the accelerator

= . pedal down as far as it will go. Measure the tui-
s hacharging pressure at maximum speed (4,050 —

4,200 rpm).

Turbocharging pressure: D.42 — 0.56 kg/em?
(6.0 — 8.0 psi. 41 — 55 kPal

l.._
L ) 1 the pressure is less than that specified, check Wyanigtakercult com

{_ - 2,050 = 4,200 rpm

air and exhaust systems for leakage. If there is ng'le
replace the turbacharger assembly.
f the pressure is above specification, check if th ator

hose 15 disconnected or cracke
bocharger assembly.

d |f not, repladéhngruuer_cult

5. INSPECT IMPELLER WHEEL ROTATION
{See page EM-38)



£NM-36 ENGINE MECHANICAL — Turbocharger {13B-T)

COMPONENTS

Turbocharger
Heat Insulator

&,
No, 2 Water
By-pass Pipe

Turbine Quilet Elbow
& Gasket——————y . & Gasket @—uamp
'i}. L - @—No. 2 Ajr Cleaner Hose
Turbocharger N No. 3 Water @
: ¥ By-pass Pipe

Ol Pipe J & Aur Intake
[ 130 (8,13} |-@ Connector Pipe

No. 1 Alr
@Cleaner Hose

clezner hose and PCV hose.

3. REMOVE TUREBECCRHARGER HEAT INSULATOR
Remove the four bolts and heat insulator

ERTREE

Il L
[kg-cm (-Ib N m)] . Specified torque ‘:
# Non-reusasle part EMIE23 -
!
REMOVAL OF TURBOCHARGER J
1. DRAIN ENGINE CCOLANT (See page CO-3)
- !
Z, REMOVE POSITIVE CRANKCASE VENTILATION (PCV] L
HOSE AND INTAKE AIR CONNECTOR PIPE -
fa) Disconnect the PCV hose from the cylinder head. !
{b} Disconnect the vacuum hose from the intake air con- J -
nector.
— [c) Loosen the four clamps, and remove the intake air !
connector pipe, No. 1 asir cleaner hose, No. 2 air ] -

www cruisercult come
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ENGINE MECHANICAL — Turbocharger [13B-T}

EM-37

EM2812

EA2813

EMIB1 1

EMIBTE

4.

1G.

REMOVE OIL FILTER (See page LU-3}

REMOVE TURBOQCHARGER CILL PIPE

{a} Rermove the umion bolt and two gaskets from the ol
cocler case.

(b! Remowve the two bolts, two nuts, turbocharger aif
pipe

DISCONNECYT WATER BY-PASS HOSE FROM NO. 3
WATER BY-PASS PIPE

REMQVE NO. 3 WATER BY-PASS PIPE CLAMP BOLT

REMOVE TURBOCHARGER FROM EXHAUST
MANIFOLD

Remove the four nuts, turbocharger and gasket.

REMOVE NO. 2 WATER BY-PASS PIPE

Rermove the bolt, two nuts, No. 2 water by-pass pipe and
gasket

REMODVE NQ. 3 WATER BY-PASS PIPE

Rermave the two nuts, No. 3 water by-pass pipe and

gasket
www cruisercult com
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EM-38 ENGINE MECHANICAL — Turbacharger {13B-T)

11. REMOVE TURBINE DUTLET ELBOW
Remove the four nuts, turbine outlet elbow and gasket,

12, REMOVE ACTUATOR HOSE

————

i

! { EXTB0?

INSPECTION OF TURBOCHARGER

1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine whee! and turn it. Check that
the impeller wheel turns smaothly (

If the impeller wheel does not turn ar if 1t turns with a drag,
replace the turbocharger assembly,

-~ =1 3 - el ) e amd ) e

EW 3051

4 —

2. INSPECT AXJAL PLAY OF IMPELLER WHEEL

insert a dial indicator into the exhaust side, hold the tur-
bine wheel edge by hand and check the axial ptay. _

Axial play: 0.13 mm (0.0051 in.) or less

If the axial play is not within specification, replace the tur-
bocharger assembly,

(—

|

]
o
INSTALLATION OF TURBOCHARGER &

(See page EM-36) -|

CAUTION: After replacing a turbocharger assembly:"" {
pour about 20 cc (1.2 cu in.} of new oil into the oIl inlet

and then turn the impetler wheel by hand to splash oil -{
on the bearing. !

1. INSTALL ACTUATOR HOSE -

q
|
FMIOED ;
2. INSTALL TURBINE OUTLET ELBOW _ -
Install the gasket and turbine outlet elbow with the four
nuts.

WWW CrUISercult ComMmm

‘ Torque: 375 kg-cm (27 ft-1b, 37 N'm)

@the_cruiser_cult
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ENGINE MECHANICAL — Turbocharger {138-T) EM-39

EM1811

tM2B05

f2513

3.

4,

EMIB12

5.

6.
7.

INSTALL NO. 3 WATER BY-PASS PIPE

Install a new gasket and No. 3 waies by-pass pipe with the
two nuts

Torque: 75 kg-cm 65 in.-ik, 7.1 N-m)

INSTALL NO. 2 WATER BY-PASE PIPE

Install a new gasket and No. 2 water by-pass pipe with the
Bolt and two nuts.

Torque:
Balt 185 kg-cm (13 ft-lb, 18 N'm}
Nut 75 kg-cm (65 ft-Ib, 7.1 N'm)

INSTALL TURBOCHARGER TO EXHAUST MANIFOLD

la) Place a new gasket on the manifold with the groove
of the gasket facing upward lturbocharger sidel.

(b} Install the turbocharger with the four nuts.
Torque: 465 kg-cm (34 {t-lb, 46 N-m}

INSTALL NGQ. 3 WATER BY-PASS PIPE CLAMP BOLT

CONNECT WATER BY-PASS HOSE TO NO. 3 WATER
BY-PASS FIPE www cruisercult com

Torque: 185 kg-cm (13 ft-ib, 18 N-m}

@the_cruiser_cult



EM-40

ENGINE MECHANICAL — Turbocharger [13B-T]

EMIE0L

EM2E1E

EMIBTT

8. INSTALL TURBOCHARGER OIL PIPE

Install the turbocharger oil pipe with the two bolts, twa
nuis, union belt and gaskets Torque the bolts and nuts ~ +

Torque:

Bolt and nut 185 kg-em {13 ft-1b, 18 N-m!

Union belt 130 kg-cm (3 ft-1b, 13 N'm) '

9. INSTALL OIL FILTER (See page LU-3)

10. INSTALL TURBOCHARGER HEAT INSULATOR

Install the heat insulator with the four bolts.

F‘
11. INSTALL POSITIVE CRANKCASE VENTILATION (PCY) = ™
HOSE AND INTAKE AIR CONNECTOR PIPE Hf
I |
r
A
1
- |
!
? |
1
12, FILL WITH ENGINE COOLANT (See page CO-3)
13. START ENGINE AND CHECK FOR LEAKS -]
14. CHECK ENGINE OIL LEVEL (See page LU-2} -
¢+ .
LS|
|

+

www cruisercultb.conmmm
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ENGINE MECHANICAL — Cylinder Head

EM-41

CYLINDER HEAD
COMPONENTS

o1l Filler Cap

Seal Washer

Gasket

185 {13, 18}

Heat Insutator

Exhaust Manifold & Goasket

&
AIternatar%
Adjusting -~ ¢ Gasket
Bar ]
Water

Qutlet
Assembly

[.ETJ*cm ft-Ib, N m! : Specified torque
® Non-reusable part

% Spring Retainer ——&

A Valve Spring {Outerl—g
_ - Valva Spring (Inneﬂ——g

Cylnder Head Cover

Gasket

Valve Rocker Shaft

Assembly
i Keeper Grommes
4 Ol Seal /
stp:.lfr;?vje(::,ide : Glow Plug Connector

Bushin Glow Plug
1,200 (87. 1181 |

9
X _da % Gasket
Cylnder Head

Combustion
Chamber

& Cylinder

WWW Cruise

cult com

/‘)ju
/—3?5 127, 37
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EM-42 ENGINE MECHANICAL — Cylinder Head
— |
COMPONENTS (Cont’d} -
11B and 13B :
| -
e -
Qil Filler Cap @ = Saal Washer
Gasket [ —
Cyhnoer Head Cowver
E
Gasket |
Valve Rocker Shaft .
Assembly i
Keeper
@ Oil Seal 1 -
Spring Seat
# Vaive Guide Bushing —‘
T {1,200 187, 113) | - -
s Cylinder Head !
Exhaust Manifold l
3 4 Cylinder Head -
Alternater , 4 Gasket Gasket
Adjusting ]
Bar J
-~ -
Water Cutlet ;
Assembly ) I
Valve - .]
# Gaskel -
. L
\-:' e 1
f_“"‘ ros 1
. - www cru sercultjom-n
) (375 w7.3n | g;
~ [ =
@the_crdiser_cult J
*
E{:m ift-lb, Nmi  Speciizd 1erque [

| # Non-reusabie part

TMI0EY
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ENGINE MECHANICAL — Cylinder Head EM-43

COMPONENTS (Cont'd)

Sezal Washer

Qul Filler Cap
Cylinder Head Cover

Gaosket

Gasket

No. 2 Heat Insulator

No. 1 Heat Insulator

Valve Rocker Shaft
Assembly

Keeper

Spring Aetainer & Oil Seal
Valve Spring lOU“‘-"’% Spring Seat
ZValve Spring tlnnerl—% & Valve Guide Bushing
b - i___ﬁ_—-| 1,200 (87, 18] |

Cylinder Head

&9
Exhaust Manifold P

2 '
tor Exhaust
Alternato __% Manifold

 Adjusting

Bar Stay

Water

Outlet

Assembly ¢ Gasket

o Valve
Filter ‘ .
\mﬁk ,____r_r:?.__\issembh’
. - —m* % & Gaskel
Vacuum Pipe =" E . T

www cruiserkult com

@the_cruisen cult

a7s5 (27, 3N

kg-cm (f1-ib, Nm] : Specified torque
ILNOn—reusab!e part
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Crvi-ses ENGINE MECHANICAL Cyhnder Head

B and 3B

Ao -

REMOVAL OF CYLINDER HEAD

{See page EM-41) B and 3B
(See page EM-42) 118 and 13B
(See page EM-43) 138-T

1.

2.

5,

6.

DRAIN ENGINE COOLANT {See page C0-3)

[13B-7]
BEMOVE TURBOCHARGER
{See steps 2 to 8 on pages EM-36 and 37)

REMOVE INJECTION NOZZLES
(See¢ page FU-4) B and 3B N
(See page FU-10) 11B, 138 and 13B-T

(B

AND 3B]

REMOVE GLOW PLUGS

(a)

Remove the four screw grommets.

(b)  [Pre-heating System {Super Glow Type)]
Remove the current sensor plate. -
(e} Remove the four nuts and glow plug connector !
(d)  Remove the four glow plugs -
w1
| -
[138-1]
REMOVE VACUUM PIPE -
d
- -
J
REMOVE FUEL FILTER ASSEMBLY J
(8} Remove the two umon bolts and four gaskets, and
disconnect the fuel hose and pipe from the Injeericrsuisercult comm
pumpD. 4
s

Aemove the two bolts and the fuel filter 1o
with the hose and pipe -

@the_cruiser_cult



ENGINE MECHANICAL — Cylinder Head EM-45

7. {11B, 13B AND 13B-T]
REMOVE ACCELERATOR CONNECTING ROD

8. REMOVE INTAKE MANIFOLD
{a} Remove the vacuum hoses.

(b} Remove the five bolts and three nuts holding the
level gauge clamp, No. 2 leakage pipe clamps and
intake map‘ufold to the cylinder head.

NOTE: |f necessary, remove the union bolt of the No. 2
leakage pipe.

le) Remave the intake manifold and gasket

EMD538

9. REMOVE WATER OUTLET ASSEMBLY

= ta) Rernove the two bolts holding the water nutlet hous-
! ing to the cylinder head. www cruisercult com
LA i) Disconnect the water by-pass hose fro
-t oump, and remove the watar outlet as
yﬁ 't gasket together with the by-pass hose

@the_cruiser_cult
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EM-46 ENGINE MECHANICAL — Cylinder Head

F__ 10. REMOVE DRIVE BELT ADJUSTING BAR -
\FK/f"f Remove the twe bolts and adjusting bar.
-I
/
EM2TEE ! —
11. REMOVE EXHAUST MANIFGOLD _.
(2} [B, 3B, 11B and 138 (Bolt tightering type)l I
Remave the three balts and heat insulator,
(b} [118 and 13B (Nut tightening type)}
Remove the three nuts, plate washers, heat insulator b
and six spacers.
FRiD5d2
138-T (c} [13B-T] ) -
- Remove the four bolts, No. 1 and No. 2 heat insula- - 1
tors. _
(@) [13B-T] T
Remove the two bolts, nuts and exhaust manitold +
stay.
4
EMIDBE ﬁ
(e} Remove the six bolts, two nuts, exhaust manifold and
gaskeat. - -
i
~
4
-y
q
12, REMOVE CYLINDER HEAD COVER }
Remaove the four cep nuts, seal washers, cylinder head
cover and gasket, www cruisercult comm
y J
-
! @the_cruiser_cult
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ENGINE MECHANICAL — Cylinder Head EM-47

13. REMOVE VALVE ROCKER SHAFT ASSEMBLY

fa} Unifermly loosen and remove the ten bolts in several
passes, in the sequence shown,

{b) FRemove the racker shaft assembly.

— 14. REMOVE PUSH RODS

Remove the eight push rods in erder, beginning from the
No. 1 push rod.

NOTE- Arrange the push rods in correct order.

13

=
o=

[4 w
o o=

EMD94]

— 15, REMOVE CYLINDER HEAD

{al Uniformly loosen and remove the eighteen head bolts
in several passes, in the sequence shown.

CAUTION: Head warpage or cracking could result
from removing bolts in incorrect order.

i

i EMC9 48

e (b} Lift the cylinder head from the dowels on the cybnder
block and place the head on wooden blocks on a
benCh_ www cruisercult com

NOTE. |f the cylinder head is difficult to Iift off

3 screwdnver between the cylinder head

saliences.

CAUTICN: Be careful not to damage thétBsusptpercult
head and block surface on the cylinder and head
gasket sides.

EMO94y




CivI-4D ENGINE MELHANICAL — Cylinder Head

DISASSEMBLY OF CYLINDER HEAD ’

(See page EM-41) B and 3B
(See page EM-42) 11B and 138 !
{See page EM-43) 13B-T

1. REMOVE VALVES

la)  Using ssT, compress the valve spnng and remove
the two kespers -

SST 09202-43013

(b} Remove the spring retainer, valve springs and valve. |
lel  Using pliers, pry out the ail seal,

(d} Remove the spnng seat. 1

55T

Eragcsc

NOTE: Arrange the valves, spring seats, springs and boo-
retainers in correct order

—1

—1

2. [B AND 3B] )
REMOVE COMBUSTION CHAMBERS N

Using S5T, remove the four combustion chambers
S5T 09208-48010

.

. -
B and 3B N?’TE: Arrange the cembustion chambers in correct y
oraer.

WWW Cruisercult cormm
{
8888 | (=
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ENGINE MECHANICAL — Cylinder Head EM-49

ERADDS 4

EMO955

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS
1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

{al Turn the crankshaft and bring each piston to top

dead center. Using a gasket scraper, remove 2!l the
carbon from the piston top.

(b} Remove all the gasket matenal from'the top of the
block.

ic] Blow carbon and oil from the bolt holes.
WARNING: Protect your eyes when using high
pressure air.

2. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all the gasket matenal
from the mamfold and head surfaca.

CAUTION: Be careful not te scratch the surfaces.

3. CLEAN COMBUSTION CHAMBERS

Using a wire brush, remove all the carbon from the com-
bustion chambers.

CAUTION: Be careful not to scratch the head gasket
contact surface.

4. CLEAN VALVE GUIDE BUSHINGS

Using a valve guide bushing brush and solvent, clean all
the guide bush_ings.

5. CLEAN CYLINDER HEAD
Using a seft brush and solvent, thoroughly clean the head

www cruisercult com
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EM-E0 ENGINE MECHANICAL — Cylinder Head

— o1 6. INSPECT CYLINDER HEAD FOR FLATNESS
— = Using a precisian straight edge and feeler gauge, measure
P = s eyl :
1 T, NN the surfaces contacting the cylinder block and manifolds

for warpage

Maximum warpage:
Cylinder block side 0.20 mm (0 0079 in.) -
Manifold side 0.20 mm (00079 in.}

If warpage 1s greater than maximum, replace the haad

F.y
T

(W BV B |

o)
[+]
S (O] AL (e P

!

I Fa P L e

U e
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= Lo A 1) = 2] :
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—_d ) ) o )

7. INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamber, .=
intake and exhaust ports, head surface and the top of the I
head for cracks. -

q

If cracked. reptace the head.

-

8. CLEAN VALVES

{a) Using a gasket scraper, chip any carbon from the
valve head. -

ib) Using a wire brush, thoroughly clean the valve

-y

-

EMOSRS .

9. INSPECT VALVE STEM AND VALVE GUIDE BUSHING -

{a} Using a caliper gauge or telescopmg gauge, measure 1
the inside dizmeter of the valve guide bushing

. Bushing inside diameter: www cruisercult comm

— 8.010 — 50320 mm (0.3547 — 0.3555 in.) !

@the_cruiser_cult
]

|. PR M6 - -




ENGINE MECHANICAL — Cylinder Head EM-51

—— (bl Using a micrometer, measure the diameier of the
_ valve stem.
Stem diameter:
Intake 8.968 — B.984 mm

{0.3531 — 0.3537 in.)
Exhaust B, 3B, 118 and 13B
82.954 — B.970 mm
{0.3525 — 0.3531% in.)
13B-T 8.940 — 8,956 mm
{0.3520—0.2526 in.)

— {c) Subtract the valve stem diameter measurement from
the valve guide bushing mside diameter measure-
ment.

EnMOSEY EMO9G6L

Standard oil clearance:
Intake 0.026 — 0.062 mm
{0.0010 — 0.0024 in.)
Exhaust B, 3B, 1iB and 13B
0.040 —~ 0.076 mm
(0.0016 — 0,0030 in.)
13B-T 0.054 - 0.090 mm
(0.0021 — 0.0035 in.}
Maximum oil clearance:
Intake 3.10 mm (0.0039 in.)
Exhaust B, 3B. 11B and 13B
0.12 mm {0.0047 in.}
123B-T 0.13 mm {0.0051 in.}

If the clearance is greater than maximum, replace the valve
and guide bushing.

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHING
SST {a] Using SST and 2 hammer, tap out the valve guide
- bushing.
~ T “;_\ SST 09201-60011
I
b -
SR
I e o
= -
L - i EMDT6S

diameter of the cylnder head.

If the bushing bore diameter of cylinder head is more than
14018 mm [0.5519 in}, replace the cylinder heady cruisercult com

l — ib} Using a caliper gauge. measure the bushing bore

@the_cruiser_cult
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EM-52

ENGINE MECHANICAL — Cyiinder Head

Band 3B 138 - 144 mm
118, 13B and 13B-T

77 =183 mm
S,

EMCBES EMORGE

-

EMOS6T EMIOE4

55T

A

e

PRI PFEEIIPIOPOIFEEPF,

e T e I Ty

455°

=

£M0254 FMDIB0

11-

{c)  Using SST and a hammer, drive m a new valve guide
bushing to where there:s 13.8 = 14 4 mm [0 543 ~
0567 inlor 17.7 = 18.3 mm (0.657 — 0720 in)
protruding from the cylinder head

88T 08201-60011

(d) Using a sharp 9 O mm reamer, ream tha valve guide
bush:ng to obtain the standard specified clearance
{See page EM-59) between the valve guide bushing
and new valve stem

INSPECT AND GRIND VALVES

{a)  Grind the valve only enough to remove pits and car-
bon.

ib) Check that the valve is ground to the correct valve
tace angle.

Valve face angle: 45.5°
{c) Check the valve head margin thickness.

Standard margin thickness;

Intake 1.4 mm {0.055 in.)

Exhaust B and 3B
11B
13B and 12B-T
Minimum margin thickness:
Intake
Exhaust E and 3B
11B

1.8 mm (0.071 in.)
1.3 mm {0.0517 in.)
1.7 mm (0.067 in.)

0.9 mm {0.035 in.)
1.3 mm (0.051 in.)
0.B mm {0.031 in.)

)__

Va —

1. EMO181

b w2534

13B and 13B-T 1.2 mm (0.047 in.)

if the valve head margin thickness is less than minimum,
replace the valve.

{d} Check the vaive overall length.

Standard overall length:
Intake
Exhaust

127.9%5 mm (5.0374 in.)
Band 3B 127.75 mm {5.0295 in.)
11B, 138 and 13B-T

1
!
f

Minimum overall length:
Intake 127.45 mm {5.017
Exhaust B and 3B 127.25 mm (6.0098n.

11B, 13B and 138-T
127.45 mm {5.0177 in.}

If the valve overall length is less than mmmimum, replace

the valve

127.95 mm 15,037 4virw]cruisercult cE>mﬁ|
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ENGINE MECHANICAL — Cybnder Head EM-53

EMADASG

_EmozeD

EMOI1ES EMO18L

A52
30°

EMOIBS

—

60
%“5’

[MDIB!

12,

fe} If the valve stem tip is worn, resurface the tip with a
grinder or raplace the valve.

CAUTION: Do not grind off more than the minimum
amount.

INSPECT AND CLEAN VALVE SEATS

{a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats

{h) Check the valve seating position.

Apply a thin coat of prussian blue (or white lead) to
the valve face. Install the valve. Lightly press the
valve against the seat. Do not rotate the valve.

{c}] Check the valve face and seat for the following:

® if blue appears 380° around the face, the valve is
cancentric. {f not, replace the valve.

# |f blue 2ppears 360° around the valve seat, the
guide and seat are concentric. |f not, resurface the
seat.

# Check that the seat contact is on the middle of the
valve face with the following width:

1.9 - 2.3 mm |0.075 — 0.091 in))
If not, correct the valve seat as follows:

{1} H the seating is too high on the valve face, use
30° and 45° cutters to correct the seat.

12} If seating is too low on the valve face, use 807
and 45 gutters to correct the seat.

www cruisercult com
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EM-54

ENGINE MECHANICAL — Cylinder Head

EmOSET

Squareness -~

EMIOBBE

EMDBDY

Emi 781

13.

{dl Hand-lap the valve and valve seat with an abrasive
compound,

le] After hand-lapping, clean the valve and valve seat.

INSPECT VALVE SPRINGS

la} Using a steel square, check the squareness of the
valve spring.

Maximum squareness: 2.0 mm {0.079 in.}

If squareness is greater than maximum, replace the valve
Spring.

(b} Using calipers, measure the free length of the valve
spring.

Free length:
lnner spring
B and 3B 4550 mm (1.7913 in.)
118, 13B and 13B-T 54.84 mm [2.1591 in.)
Cuter spring
B and 3B 47,52 mm {1.8709 in.}
11B, 13B and 13B-T 58.30 mm {2.2853 in.)

If the free length is not as specified, replace the valve

spring.

{c}! Using a spring tester, measure the tension of the
valve spring at the specified installed length.

Installed tension:
Inner spring
B and 3B 5.95 kg {13.1 Ib, 58 N}
at 36.05 mm (1.4193 in.}
11B, 138 and 13B-T
14.2 kg (31.3 Ib, 139 N}
at 42.25 mm (1.6634 in.}
Cuter spring
B and 3B 25.53 kg (56.3 1b, 250 N}
at 39.55 mm {1.65671 in.)
116, 13B and 13B-T
27.8 kg (1.2 1b, 273 N}
at 44.75 mm (1.7618 in.}

)

www cruisercult conmms

If the installed tension s not as specified, replace t
spring

@the_cruiser_cult



ENGINE MECHANICAL — Cylinder Head EM-ES

14, INSPECT VALVE ROCKER SHAFT ASSEMBLY

la} Check the valve stem contactng surface of the
rocker arm far wear.

1 the valve stem contact surface 1s wern, disassemble and

replace the rocker arm

EMOSAE

{b} Check the ciearance between the rocker arms and
shaft by moving the rocker arms as shown. Little ar

no movernent should be felt.
¥ movement is felt, disassembie and check the ol
clearance.

{c) Disassemble the rocker shaft assembly.

NOTE: Asrange the rocker arms, spring and rocker sup-
ports in correct order.

EMD992

ld] Check the ol ciearance between the rocker arm and

shaft.
® Using & caliper gauge, measure the mside diameter
of the rocker arm.

Rocker arm inside diameter:
48.512 — 18.533 mm (0.7288 — 0.7296 in.)

£A0993

® Using 2 micrometer, measure the diarneter of the
rocker shaft.

Rocker shaft diameter: "
18.472 — 18.493 mm (0.7272 — 0,728 {4gucrusercult com

@the_cruiser_cult
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EM-56 ENGINE MECHANICAL — Cylinder Head oo
® Subtract the rocker shaft diameter measurement -
from the inside diameter measurement of the .
rocker arm
Standard cil clearance: 0.019 — 0.061 mm
(0.0007 — 0.0024 in.) R *]
Maximum oil clearance: 0.10 mm (0.0039 in.)
If the clearance i1s greater than maximum, replace the
rocker arm and shaft, -]
{el Assemble the valve racker shaft assembly as shown ]
1
l1
!
|
B and 3B |
Velve Rocker Arm -1
Intake Exhaust 1
q
A
i
? T .-
& '
S " -
N |
\e: .
' ! Compressien $pring -
|
Valve Rocker Arm _
! . valve Rocker Shaft www cruisergult cor
Valve Rocker Suppart : ?
Ol Hole
@the_cruiserd cult
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ENGINE MECHANICAL — Cylinder Head EM-b7

15. INSPECT PUSH RODS
{a} Place the push rod on V-blocks

{o) Using a dial indicator, measure the circle runout at
the center of the push rod.

Maximum circle runout: 0.50 mm (0.0187 in)
If the circle runout is greater than maximum, replace the

push rod
EMZ53E
16. INSPECT INTAKE AND EXHAUST MANIFCLDS
—m\l:ﬂ_rh\lﬂ' " Using a precision straight edge and {eeler gauge, measure
[D the surface contacting the cylinder head for warpage.
Maximum warpage: 0.20 mm {0.0073 in.)

If warpage is greater than maximum, replace the mamfold.

ASSEMBLY OF CYLINDER HEAD
{See page EM-41) B and 3B
{See page EM-42) 11B and 13B
(See page EM-43) 13B-T
NOTE:
® Throughly clean all parts to be assembled.

® Before instaliing the parts, apply new engine oil to all
siiding and rotating surfaces

® Replace all gaskets and oil seals with new anes.

1. [B AND 3Bl
INSTALL COMBUSTION CHAMBERS

{a) Align the combustion chamber knock pin with the
cylinder head netch.

{b} Using a plastrc-faced hammaer, tap in the combustion
chamber.

B and 2B

{8and 38 () Using a dial indicater, check the cambustion cham-

| . ber protrusion.
* - P h Combustion chamber protrusion:
)

o : , Minus 0.05 — Plus 0.05 mm
o Nz 4 (Minus 0.0020 — Plus 0.0020 in.)
— -

T e L T e T T e e T s T -
=

iy
v,
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EM-bB

ENGINE MECHANICAL — Cylinder Head

EMI1IER

GLJLE

557

EMQs50

EMOIEY

2,

INSTALL VALVES

fal Place the spring seat on the cylinder head.

(b} Apply engine oil to a new oil seal lip.
fe} Using SST and a hammer, tap in a new ol seal.

58T B and 3B 09201-56010
118, 13B, 13B-T 09201-58010

NOTE: There should be clearance A in the figure.
(@) Install the valve, valve springs and spring retainer,

{e} Using SST, compress the valve springs and place the
two keepers around the valve stem.

SST 09202-43013

f}  Using a plastic-faced hammer, lightly tap the stem tg
assure proper fit.

.EJ

-1

www cruisercult con
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l» ENGINE MECHANICAL — Cylinder Head EM-59

— INSTALLATION OF CYLINDER HEAD
(See page EM-41] B and 3B
{See page EM-42) 11B and 13B
{See page EM-43}) 13B-T
1. INSTALL CYLINDER HEAD
la] Place a new cylinder head gasket on the cylinder
block.
CAUTION: Be careful of the installation direction.
(b) Place the cylinder head on the cylinder head gasket
e} Apply a light coat of engine o4 on the threads and
under the cylinder head bolts
(d} Install and uniformly tighten the sighteen cylinder
head bolts in several passes, in the seguence shown

Torque: 1,200 kg-cm {87 ft-Ib, 118 N'm]

2. INSTALL PUSH RCDS
install the eight push reds

T T ™ T S

e,

3. INSTALL VALVE ROCKER SHAFT ASSEMBLY
{a) Place the rocker shaft assembly on the cylinder head.

o] Align the rocker arm adjusting screws with the heads
of the push rods.

- T

i) Install and uniformly tighten the fourteen bolts In
saveral passes, in the sequence shown.

Torque: 185 kg-cm {13 ft-Ib, 18 N'm)

www cruisercult com
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EM-60

ENGINE MECHANICAL — Cylinder Head

EMIDSE

4,

ADJUST VALVE CLEARANCES -
[See steps 4 and 5 on page EM-22)

Valve clearance (Cold):
Intake 0.2% mm {0.010 in.}
Exhaust 040 mm (0.018 in.}

]

pr)
INSTALL CYLINDER HEAD COVER
(al install a new gasket to the cylinder head cover

(b} Install the cylinder head cover with the four seal 'l
washers and cap nuts. '
Torqgue: 125 kg-cm (2 ft-1b, 12 N'm) B

1I
n\ISTALL EXHAUST MANIFOLD =
{a} Install a new gasket, the exhzust manifold and No. 2

heat insulator {BU) with the six bolts and two nuts.
Torque the bolts and nuts, -
Torque: 475 kg-cm {34 ft-1b, 47 N-m)

(b} [11B and 13B {Nut tightening typell
Place the three spacers, heat insulator, three spacers -
and three plate washets on the exhaust manifoid.
e} [B, 38, 11B and 13B (Bolt tightening type))
Place the heat insulator on the exhaust manifold -
{d} [B, 3B, 11B and 13RE]
Install and tighten the three nuts or bolts with the
following order. -
First, temporanly tighten nuts or bolts A and B Then
fully tighten nuts or bolts C, A and B.
el [13B-T] -

Install the exhaust manifold stay with the two bolts
and nuts,

ifi [13B-T] WWW Cruisercult comm
Install the No. 1 and Ne. 2 heat msulators w
four bolts

Torque: 385 kg-cm {13 Tt-lbs, 18 N-m) -
@the_cruiser_cult



ENGINE MECHANICAL — Cylinder Head EM-81

- . 7. INSTALL DRIVE BELT ADJUSTING BAR

8. ADJUST DRIVE BELT (See page CH-7]

9. INSTALL WATER OUTLET ASSEMBLY

Connect the water by-pass hose to the water pump, and
install a new gasket and the water outlet assembly with
the thres bolis

Torque: 185 kg-cm {13 ft-1b, 18 N'm)

. INSTALL INTAKE MANIFOLD
(@) install &8 new gasket to the intake manifold

(b) Install the intake manifold, level gauge clamp and No.
7 lsakage pipe clamps with the five bolts and three
nuts. Torgue the boits and nuts.

Torgue: 185 kg-cm (13 fi-lb, 18 N'm)
(c} Instal the oil level gauge quide

(d} Install the vacuum hoses.

www cruisercult com
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EM-62 ENGINE MECHANICAL — Cylinder Head .

11. {11B, 138 AND 13B-T]
INSTALL ACCELERATOR CONNECTING ROD -
12. INSTALL FUEL FILTER ASSEMBLY
(@ Install the fuel filter assembly with the twg bolts -
Torque: 375 kg-cm {27 ft-1b, 37 N-m)

(bl Connect the fuel pipe and hose to the injection pump
with new four gaskets and the two union bolts. Tar- -
que the union bolts

Torque: 375 kg-cm (27 ft-1b, 37 N+m)

13. [13B-T]
INSTALL VACUUM PIiPE

o '
-
' }
En3ogl

————

14, {B AND 3B]
INSTALL GLOW PLUGS

(@} * Instalt the four glow plugs. l
Torque: 125 kg-cm (9 ft-Ib, 12 N'm) -

B and 3B

{b) install the glow plug connector with the four nuts. }

(c) [Pre-heating System {Supper Glow Typell
Install the current sensor plate

{d) Install the four screw grommets. |
15. INSTALL INJECTION NOZZLES -

(See page FU-9) B and 3B 1
(See page FU-15) 11B, 13B and 13B-T )

16, [13B-T]

Ewmang?] INSTALL TURBOCHARGER l
(See steps 5 to 11 on pages EM-39 and 40)

17, FILL WITH ENGINE COOLANT (See page CO-3) ]
g
18. START ENGINE AND CHECK FOR LEAKS

' www cruisercult com™

9. CHECK ENGINE OIL LEVEL (See page LU-3) I\%?’
20, READJUST VALVE CLEARANCES [See page E -
@the_crulser_culn
Valve clearance (Hot}:

Intake 0.20 mm (0.008 in.) J
Exhaust 0.36 mm (0.014 in.) -

|




ENGINE MECHANICAL — Timing Gears and Camshalt EM-63

TIMING GEARS AND CAMSHAFT
COMPONENTS

38 (BJ)

—
! Timing Gear -
! Caver

Timing Gear Cover

Crankshaft Pulley & Gasket

- Camshaft
- Thrust Plate

|| Automatic Timer
idle Gear Shaft

idler Gear

Crankshaft Timing Gear

475 (34, 47| | ' WWW CrUIser

ultcom

@the_cruiser

| cult

lkg-cm {f1-lb, Nm)] Specified torque

Fw3093

% Non-reusable part



EM-E64 ENGINE MECHANICAL — Timing Gears and Camshaft

REMOVAL OF TIMING GEARS AND -
CAMSHAFT

{See page EM-B3)

1. SET NO.1 CYLINDER TO TDC/COMPRESSION
{See page EM-22)

2. REMOVE DRIVE BELT -

3 REMOVE FAN AND WATER PUMP PULLEY
{See page CO-b)

4. [13B-1]
REMOVE TURBOCHARGER
(See steps 2 1o B on page EM-36 and 37) -

5. REMOVE VALVE ROCKER SHAFT ASSEMBLY
(See steps 12 ta 14 on pages EM-46 and 47)

6. REMOVE EXHAUST MANIFOLD (See page EM-46)

7. REMOCVE NO. 1 ENGINE HANGER AND DRIVE BELT -
ADJUSTING BAR

i A

1
]
8. [11B, 13B AND 13B-T]
REMOVE VACUUM PIPE -
1
9. REMOVE PUSH ROD COVER i

(a] Remave the eight bolts and two nuts

wWww cruisercult conv
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ENGINE MECHANICAL — Timing Gear and Camshaft

EM-E5

EM1D8S

b} Insert tha SST blade between the cylinder block and
push rad cover, cut off apphed sealer, and remove
the push rod cover with a screwdriver

SST 02032-00100
CAUTION: Be careful not to damage the flange of the
push rod cover.

10. REMOVE VALVE LIFTERS
Remcve the eight valve lifters in crder, beginning frem the
No 1 valve lhifter.

NOTE: Arrange the valve lifters in correct order.

11. REMOVE CRANKSHAFT PULLEY
fa) Using 55T, remove the mount bolts.
55T 09213-58011 and 08330-00021

{b) Using SST, remove the pulley.
§5T 09213-60017

www cruisercult com
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EM-66

ENGINE MECHANICAL — Timmg Gears and Camshaft I

3B (BJ)

Emnoby

Eu11062

i Fa
EMOOE
B and 3B
T~ - A
Lo~ . — >y
= e R TEeT _‘I-' i
_\__l’ —_n _"’ Lol
- [ S - g
L P, b

IR Wd

12. REMOVE TIMING GEAR COVER -
{a) Remove the seventeen mount bolts

() Using a plastic-faced hammer, hghtly tap out the - T
gear GAver. J

{c] Remove the cover gasket. ~

|
13. REMOVE AUTOMATIC TIMER FROM TIMING GEAR

COVER =

Heat the timing gear cover with the automatic timer 1o

about 60°C {140°F) and remove the timer. -

NOTE: For disassembly and assembly of the autematic -‘|

timer, refer to the FUEL SYSTEM section.

{See page FU-21} -

14, CHECK TIMING GEAR EACKLASH
() [B and 3B] —

Align the marks of the automatic timer hub AR g reult come

tien pump spling, and install the timer

@the_cruiser_cult



ENGINE MECHANICAL — Timing Gears and Camshaft

EM-67

e
A 318, 13B and 138.T

EMI0ES

EMI10E5

15.

EMIDED

EMI10ET

EMi 0S8

16.

(b} [11B, 138 and 13B-TI
Algn the spline toothless portions of the automauc
timer hub and injection pump, and install the timer

te) Using a dial indicator. measure the backiash between
each gear.

Standard backiash: 0.058 — 0.162 mm

{0.0023 — 0.0064 in))
Maximum backlash: 0.30 mm (0.6118 in.)
If the backlash is greater than maximum, replace the gears
as a set.
[d) Remove the automnatic timer.

CHECK IDLE GEAR THRUST CLEARANCE
Using a feeler gauge, measure the idle gear thrust
clearance.

Standard thrust clearance: 0.06 — 0.17 mm

{0.0024 — 0.0067 in)
Maximum thrust clearance: 0.30 mm (0.0118 in

I the thrust clearance is greater than maximum, replace
the thrust plate.

REMOVE IDLE GEAR
Remove the two bolts, thrust plate and idle gear

17. REMOVE IDLE GEAR SHAFT

Remove the union bolt and dle gear shaft

www cruisercult com
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EhNuiNe MIELRANILAL — Tyming Gears and Camshaft

! ;
)]

P

R

EMIDES

EM107Q

EM1073

18. REMOVE CAMSHAFT TIMING GEAR AND

19.

CAMSHAFT ASSEMBLY

{a} Remove the two bolts holding the thrust plate to the b

eylinder block,

(b} Carefully pull out the camshaft and timing gear -

assembly,

CAUTION: Be careful not to damage the camshaft

bearings.

REMOVE CRANKSHAFT TIMING GEAR
Using SST, remove the timing gear.
85T 08213-60017

wWwWw cruisercult conm
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ENGINE MECHANICAL — Timing Gears and Camshaft EM-69

EMZ01 1]

EWZE38

EMI107TS

INSPECTION OF TIMING GEARS AND
CAMSHAFT

1.

INSPECT CAMSHAFT

(sl Place the camshaft an V-blocks and, using a dchal
ndicater, measure the cir¢le runout at the center
journal

Maximum circle runout: Q.06 mm {0.0024 in.)

[f the circle runout s greater than maximum, replace the
camshaft,

(b} Using a micrameter, measure the cam lobe height.

Standard cam lobe height:
Intake B and 3B 450687 — 45,157 mm
(1.7743 — 1.7778 in.)
118 and 13B 44.705 — 44,795 mm
{1.7600 — 1.7636 inl

138B-T 44909 — 44.999 mm
(1.7681 — 1.7716 in}
Exhaust B and 3B 45.065 — 45.155 mm

(1.7742 — 17778 inJ
11B, 13B and 13B-T
44.774 — 44 B&4 mm
(1.7628 — 1.7663 in)}
Minimum cam lobe height:

Intake B and 3B 44.63 mm (1.75671 in.)
118 and 13B 44,27 mm (1.7429 in.]
13B-T 44.47 mm (1.7608 in.)

Exhaust B and 3B 4463 mm {1.7571 in.}

118, 13B and 138B-T
44.34 mm {1.7457 in.)

If the lobe height is less than minimum, replace the
camshaft.
{c) Using a micrometer. measure the jounal diameter.

Journal diameter lfrom front side}:
No.1 53.458 — 53.475 mm
{2.1047 - 2.1053 inJ
No. 2 53.209 — 53.225 mm
(2.0948 — 2.0955 in.]
No.3 52959 — 52.975 mm
(2.08B50 — 2.0856 in.)
No, 4 52,709 — 52,725 mm
(2.0752 — 2.0758 in.)
No. 5 52.459 — 52.475 mm
{2,0653 — 2.0659 in.}

If the journal diameter s not withtn specification, check
the ail clearance. (See page EM-97)
{d} Using a feeler gauge, measure the thrustveleamdneeult com

between the camshaft and thrust plate
Standard clearance: 0.06 —0.13 mm
{0.0024 — 0.0051 in.
Maximum ctearance: 0.30 mm [0.0118 in,)@the_cruiser_cult
If the thrust clearance is is greater than maximum, replace

the thrust plate. If necessary. replace the camshaft.
(See page EM-T1}



EM-70 ENGINE MECHANICAL — Timing Gears and Camshaft

EMinTg

EMDZI7]

Z.

INSPECT IDLE GEARS

{al Using a cyhnder gauge, measure the inside diameter
of the idle gear.

ldie gear inside diametet: 44,963 — 44995 mm
(1.7704 — 1.7715 in.}

(b} Using a micrometer, measure the diameter of the dle
gear shaft.

Idie gear shaft diameter: 44.935 — 44.955 mm
{1.7681 — 1.7629 in.)

ic}) Subtract the idle gear shaft diameter measuremeant
from the idle gear inside dismeter measurement.

Standard oil clearance: 0.014 — 0.060 mm
{0.0006 — 0.0024 in.)
Maximum oil clearance: 0.15 mm [0.0059 in.)

if the clearance is greater than maximum, replace the gear
and shaft.

INSPECT VALVE LIFTERS
Using a micrometer, measure the valve lifter diameter.

Lifter diameter: 26.972 — 26.985 mm
{1.0619 — 1,0624 in.}

If the diameter is not within specification, check the oil
clearance. (See page EM-938]

——t
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‘ ENGINE MECHANICAL — Timing Gears and Camshaft EM-71
]
l— _ REPLACEMENT OF CAMSHAFT

. {OR CAMSHAFT TIMING GEAR)

1. REMOVE CAMSHAFT
(al Using SST, remove the bolt and plate washer
SST 08278-54012

EM1255

(b) Using a 18 mm socket wrench and press. press out
Socket Wrench the camshaft.

_Em1257

2. INSTALL-NEW CAMSHAFT
(a) Install the timing gear set key to the camshait

- ib) Assembly the camshaft, thrust plate and timing gear
% @ as shown,

FM 256
; {c} Using a 29 mm socket wrench and press, align the
- ‘ nming gear set key with the key groove of the timing
Socket Wrench gear, and press in the camshaft timing gear.

EM1258

- : X d) Using SST. instal! the plate washer and bolt. Torgue
g the bolit.
' SST 09278-54012 www crutsercult com

Torque: 375 kg-cm {27 ft-1b, 37 N-m)

3. CHECK CAMSHAFT THRUST CLEARANC
(See page EM-69)
@the_cruiser_cult

Standard thrust clearance: 0,06 — 0.13 mm
T 10.0024 — 0.0051 in.)

Maximum thrust clearance: .30 mm {0.0118 in.}

nnnnnnn



EM-72 ENGINE MECHANICAL — Timing Gears and Camshaft

‘\ EM10TE

REPLACEMENT OF CRANKSHAFT FRONT

OIL SEAL
REPLACE CRANKSHAFT FRONT OLL SEAL -

A.

NOTE: There are two methods (A and B] to replace the
od seal as follows.

If timing gear cover is removed fram cylinder block:

{a) Using a screwdrver and hammer, tap out the oif seal

{b) Using SST and a2 hammer, tap in a new oil seat untl
its surface is flush with the timing gear cover edge

SST 09223-46011 -
e}  Apply MP grease to the oil seal lip.

If timing gear cover is installed to cylinder block:
(@] Using SST and a socket wrench, rermove the oil seat
SST 09308-10010

{bl  Apply MP grease to a new ol seal lip.

le} Using SST and a hammer, tap in the od seal untiiltris
surface is flush with the timing gear tOVAT conm

58T 09223-46011

@the_cruiser_cult



ENGINE MECHANICAL — Timing Gears and Camshalt EM-73

INSTALLATION OF TIMING GEARS AND
CAMSHAFT

|See page EM-63}
1. INSTALL CRANKSHAFT TiMING GEAR
{a) Check the set key on crankshaft facing upward.

If not. then turn the erankshaft with a crankshaft pulley
mount bolt.

tc] Put the timing gear on the crankshaft with the 1"
timing mark of the timing gear facing forward.

(c}  Align the timing gear set key with the key groove of
the timing gear

(d) Using SST and a hammer, tap in the timing gear.
85T 09608-35014 (09608-06040)

lI L If EW1QTR
‘ 2. INSTALL CAMSHAFT TIMING GEAR AND CAMSHAFT
ASSEMBLY
(a] Insert the camshaft mto the cylinder block
CAUTION: Be careful not to damage the camshaft
bearings.

tb) Install and torque the two balts.
Torque: 185 kg-cm {13 ft-Ib, 18 N-m)

3 INSTALL IDLE GEAR SHAFT

! L s v, j‘ EM1O59
. , -
e y Temporarily install the idle gear with the union bolt.
EEm g Y . .
- ~ CAUTION: Do not tighten the union beolt.

- A4 -
a“\.&/ —
J ', s ﬁ—:\\.} 3{/? . www cruisercult com
‘ [ . _:’r (( I '4)\\\ -
L -~ R 1
E ’_:_ " .
: ) == @the_cruiser_cult
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EM-74 ENGINE MECHANICAL — Timing Gears and Camshaft

4. INSTALL IDLE GEAR

{2} Algn the idle gear timing marks 1" and 2" with )
the crankshaft gear timing mark 1" and camshaft
gear timing mark 2" respectively, and mesh tha -
gears. v
EMIGEG —
(bl Apply a light coat of engine ol on the threads and
under the bolt heads.
{c) Install the thrust plate with the two bofts Torque the ‘ -
bolts L
Torque: 475 kg-cm (34 ft-lb, 47 N-m) -
|
hY
1
FM1081
{d] Check that the oil nozzle 1s in the position shown. -
!
-
!
EMI1£L14 " =

5. TORQUE IDLE GEAR SHAFT UNICN BOLT
Torque: 110 kg-cm (8 ft-1b, 11 N-m}

_‘-‘

k
F |
EMi1DE2 o
-
B and 3B 6. INSTALL AUTOMATIC TIMER .
____h_\\‘_j {al Apply MP grease to the timer hub spline, bearing and !
= , ,C:'_\.@_:; j,‘ ,,.’:‘(, injectien pump spline. www cruisercult cormm
SRR e ) [B and 38) |
o~ 4 ¢l 'LZ% <L -y Align the marks of the automatic timer hub(a
.E_ = Uf f)]' s tion pump spline, and wnstall the timer -
'-T—,_\f:._?- *..'_-;‘-'—*{"\ ; @the_crulser_cult‘
==yt r

SR -
* -
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ENGINE MECHANICAL — Timing Gears and Camshalt

EM.-75

amp——

11B, 138 and 13B-T ‘HJ

EM1054 |

Em10u3]

1258

118, 13B and 13B-T ¥
(Europe and Australia)

Em3102

{c] (118, 13B and 138-T]
Align the spline toothless portions of the automatic
nmer hub and mjection pump, and install the himer

{dl Algn the idle gear iming mark O with the tmer dnve
gear timung mark O, and mesh the gears

CHECK TIMING GEAR BACKLASH
{See page EM-67)
Standard backlash: 0.058 — 0.162 mm
{0.0023 — 0.0064 in.)

Maximum backlash: 0.30 mm (0.0118 in.)

CHECK IDLE GEAR THRUST CLEARANCE
{See page EM-E7)
Standard thrust clearance: 0.06 — G.17 mm
{0.0024 — 0.0087 in.)

Maximum thrust clearance: 0.30 mm {0.0118 in.)

INSTALL TIMING GEAR COVER
NOTE: Use the bolts indicated by A, B and C.

{a) [118, 138 and 13B-T (Europe and Austrahal}
Place the spacer in pasition on the timing gear case.
Apply adhesive to the caontacting surfaces of the tim-

ing gear case OF Cover
www cruisercult com

@the_cruiser_cult



EM-76 ENGINE MECHANICAL — Timing Gears and Carmshaft

(a) Gradually hest the timing gear cover 10 about 6Q°C
(I'_Htlllll_i'.l_trl_ﬂ[ {140°F)

EMIG53

{b} Install a new gasket and the warmed gear cover with
seventeen bolts -

Torque: A 375 kg-cm (27 ft-1b, 37 N'm)
BandC 185 kg-cm (13 ft-lb, 18 N-m|

- Ewiog |

10. INSTALL CRANKSHAFT PULLEY

lal  Ahgn the pulley set key wrh the key groave of the
pulley

b}  Using SST and a hammer, tap in the pulley
88T 09608-35014 (09608-05040)

£}  Apply 2 light coat of engine oIl on the threads ang
under the boil head

(@) Using SST. install and torque the pullBWHBUKEresicon—
55T 09213-58011 and 09330-00021
Torgue: 2,450 kg-em (177 ft-1b, 2530 My

@the_cruiser_cult
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ENGINE MECHANICAL — Timing Gears and Camshalt EM-77

EMIOBER

Seal wiGth approx
35 mm (014 )
e b

11.

12,

INSTALL VALVE LIFTERS
Carefully insert the exght hiters 1o the Lifter bores.

INSTALL PUSH ROD COVER

la} Remove any old packing (FIPG} materiat and be care-
ful not to drop any oil on the contact surfaces of the

push rod cover and cylinder block
® Using a razor blade and gasket scraper, remove all
the residual packing (FIPG) material from the
gasket surfaces and sealing groove.
e Thoroughly clean all compaonents to remove gl the
loose matenal.
® Clean both sealing surfaces with a non-residue
solvent.
CAUTION: Do not use a solvent which will atfect the
painted surfaces.
b} Apply seal packing to the push rod cover as shown in
the figure.
Seal packing: Part Na. 08826-00080 or equivalent
 install 2 nozzle that has been gutto a 3 mm 012
in.) opening
NOTE: Avoid applying an excess amount 10 the surface
® Parts must be assembled within 3 minutes of
apphication. Otherwise, the material must be
removed and reapplied.
¢ Immediately remove nozzle from tube and reinstall
cap.
le} Install the push rod cover with the gight bolts and
two nuts
Torque: 185 kg-cm (13 ft-1b, 18 N-mi

13. [11B, 13B AND 138B-T]

INSTALL VACUUM PIPE

www cruisercult com

@the_cruiser_cult



EM-78

ENGINE MECHANICAL — Timing Gears and Camshaft

EnM30095

14. INSTALL NO. 1 ENGINE HANGER AND DRIVE BELT =

18.
16.

17,

18.

19.

20.
21,
22.

ADJUSTING BAR

——

—d

INSTALL EXBAUST MANIFOLD (See page EM-60}

INSTALL VALVE ROCKER SHAFT ASSEMBLY
{See steps 2 to & on pages EM-59 and 60)

[13B-T]
INSTALL TURBOCHARGER
(See steps 5 to 11 on pages EM-39 and 40)

INSTALL WATER PUMP PULLEY AND FAN
(See page CO-1D)

INSTALL AND ADJUST DRIVE BELT
(See page CH-7)

START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL LEVEL (See page LLf-2)

READJUST VALVE CLEARANCES (See page EM-22)

}

—

wWww cruisercult coms

|
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ENGINE MECHANICAL —' Oylinder Block

©——  Connacting Rod Bushing

ap——
CYLINDER BLOCK
¥
COMPONENTS
—
Piston Fing iNo. 1 Compresston Ring)
g/’Piston Ring {No. 2 Compression Ring)
Piston . —.,gi::::: ::;g (O Ring and Colt
& Snap Ring

M/T 1,800 (130, 177}

Connecting Aod

B 750 (54, 74} AT 1,200 187, 118)

ig, 118, 138 and 13B-T
1,200 {87, 118)

Rear End Plate

connecting Rod Bearing

Connecting Rod Cap

Cylinder Liner

—!
:

Alternator

& Gasket

O Pump
(Timing
Gear Case )

12 mm Bolt Head 165 {13, 18]
14 mm Bolt Haad 376 (2. k¥ |

Maip Bearing

Main Bearing Cap

Rear Qi Seal Retainer

* 'Expanssinn Plug

Camshaft Bearing

Flywhee! {M/T} or
Drive Plate (A/T)

& Cil Seal
& Gasket

T L%_—Ull Nozzie [38 and 13B-T)

% O-Ring

Crankshaft Upper
Thrust Washer

Crankshaft

il g s
\b_(:rankshaﬂ Lower SIS
Thrust Washer J

Injection Pump

| 2.000 {145, 186} I

[?tcm {ft-1b, Nm}] : Specified torque
% Non-reusabile part

& Gasket
% g
~
Qi Pan

WWW Cruiserc

[t com

@the_cruiser_
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T _ENGINE MECHANICAL <’ Cylindér Bidek

~

EW1320

EWlio

DISASSEMBLY OF CYLINDER BLOCK
Iﬁee page EM-79)

1.

10.
11,

12.

13.

." REMOVE ALTERNATOR .
e . .

(M/T]
REMOVE FLYWHEEL

[A/T]
REMOVE DRIVE PLATE

et

P R B D e e e B e e D Dy ey

1

REMOVE REAR END PLATE

——t

INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

[13B-T]
REMOVE TURBOCHARGER ({See page EM-36) '

t

REMOVE INJECTION PIPES
{See page FU-4) B and 3B
{See page FU-10] 11B, 13B and 13B-T

s

REMOVE CYLINDER HEAD (See page EM-44)

IRty - T D S R T
————

REMOVE TIMING GEARS AND CAMSHAFT

(See paées'EM-Siﬂ-l

)

REMOVE INJECTION PUMP (See page FU-27)

bl T
-
H
‘

3

REMOVE OIL PAN AND OIL PUMP (Ses page LU-6

{

3
tT
. L
REMOVE REAR OIL SEAL RETAINER
Remove the six bolts, retainer and gasket.
o
B -y
T
CHECK CONNECTING ROD THRUST CLEARANCE : )

Using a dial indicator, measure the thrust clearangg, ywhyle.
moving the rod back and forth. sercuf Com}l

Standard thrust clearance: 0.200 — (.320 i
(0.0079 — 0.012 ; R
Maximuem thrust clearance: 0.40 mm (0.015 2@l cruiser cult

If the clearance is greater than maximum, replace the con-
necting rod assembly. If necessary, repizce the crankshaft.

1
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ENGINE MECHANICAL — Cylinder Block EM-81

14. REMOVE CONNECTING ROO CAPS AND CHECK OIL
CLEARANCE
al Using a punch or numbering stamp, place match-
marks on the connecting rod and cap ta ensure cor-
rect reassembly

(n) Remove the connecting rod cap nuts

I

A A N T __. .

{c) Using a plastic-faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.

NOTE: Keep the lower bearing inserted with the con-
necting rod cap.

/ Exi11010

(d] Cover the connecting rod bolts with a short piece of

. =1
Yoo — }____H i'_"—-_ r— F r____\— l_.____- ru_.

.- -

b—

oy
—

.—_

hose to protect the crankshaft from damage

(e} Clean the crank pin and bearing.

(f} Check the crank pin and bearing for pitting and
scratches

1 the crank pin or bearing 2re damaged, repladi’{&rpeatclt com

ings If necessary, gnnd or replace the crankshat

@the_cruiser_cult
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EM-82

ENGINE MECHANICAL — Cylinder Block

Plastigage =

EM1107

EMT1103

Front Mark

=
Brown, Black,

Yellow or Green
EMty7d

15.

(@ Lay a strip of Plastigage across the crank pin

{h)  Install the connecting rod cap (See page EM-103}

Torque: B 750 kg-cm (54 ft-Ib, 74 N-m)
3B, 11B, 13B and 13B-T
1,200 Kg-cm {87 £t-1b, 118 N'm)

NOTE" Do not turn the crankshaft,

(i) Remave the connecting rod cap
i) Measure the Plastigage at its widest point,

Standard cil clearance: 0.030 — 0.070 mm

0.0012 — 0.0028 in.)
Maximum oil clearance: 0.15 mm (0.0059 in.)

If the clearance is greater than maximum, replace the
bearing. If necessary, grind or replace the crankshaft.

NOTE: There are two sizes of standard bearings, ¢colored
brown and black (B), yellow and green {38, 11B, 13B and
13B-T). If using 2 standard bearing, select one having the
color corresponding to the number on the bearing cap.

1 with Brown (B} or Yellow (3B, 11B, 138 and 138-T)

2 with Black (B} or Green (3B, 11B. 13B and 12B-T}

Standard bearing thickness lat center wall):
STD size Brown or Yellow

1.480 — 1.485 mm (0.0583 — 0.0585 in.}

5TD size Black or Green

1.485 — 1.490 mm {0.0585 — 0.0587 in.)

(k] Completely remove the Plastigage

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a} Remove all the carbon from the pisten ring ridge

fb)  Cover the connecting rod bolts (See page EM-

bearing out through the top of the cylinder

-

——

—1

.y

www cruisercult conem

e_crmser_cul?
{c}  Push the piston, connecting rod assembly and upper

i
)

]



ENGINE MECHANICAL — Cyhnder Block EM-83

EMIIDS

EM1261

Em1108

EM1375%

16.

17.

NOTE

® Keep the beanings, connecling rod and cap together.

® Arrange the piston and connecting rod assemblies n
correct order

CHECK CRANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.

Standard thrust clearance; 0.040 — 0.250 mm
{0.0016 — 0.0098 in)
Maximum thrust clearance: 0.40 mm (0.0157 in.)

if the clearance is greater than maximum, replace the
thrust washers as a set.

Thrust washer thickness:
81D size 2.430 — 2.480 mm
{0.0957 — 0.0976 in.)
O/S 0.125 2.483 — 2,543 mm
{0.0881 — 0.1001 in.}
0/s 0.250 2.555 — 2.605 mm
10.1006 — 0.1026 in.}

REMOVE MAIN BEARING CAPS AND CHECK DilL
CLEARANCE

{al Remove the main bearing cap bolts.

h) Using the removed main bearing cap bolts, pry the
cap back and forth, and remove the main pearing
caps, lower bearings and lower thrust washers (No. 3
main bearing cap onlyl.

NOTE.
® Keep the lower bearing and main bearing cap together

® Arrange the main beanng ¢ap and iower thrust washers
\n correct order.

¢} Lift out the crankshaft.

NCTE- Keep the upper bearing and upper thrust washers
together with the cylinder block.

(d) Clean each mawn journal and bearing

{e} Check gach main journal and beanng for pitting and
scratches_ www cruisercult com

if the journal or beanng are damaged, replac
\f necessary, grind or replace tne crankshatft

@the_cruiser_cult



EM-B4

ENGINE MECHANICAL — Cylinder Biock

Flastigage

EMT 108

EM11C1

ERAY 110,

? sawgal—10r2

Yellow or Green

EMITTTY

Upper @eﬂ

Lower
e s

%% (}FQFE,

IWMI1216

18.

If)  Place the crankshaft on the cylinder block,

lgl Lay a strip of Plast:qage across each of the main
journal

th} Install the main bearing caps. (See page EM-102)
Torgue: 2,000 kg-cm (145 ft-1b, 196 N-m)
NOTE: Do notturn the crankshaft.

(il Remove the mam bearing caps
{j} Measure the Piastigage at its widest point.

Standard oil clearance: 0.030 — 0.074 mm

(0.0012 — 0.0029 in.)
Maximum oil clearance: 0.15 mm (0,0059 in.)

I the clearance is greater than maximum, replace the main
bearing. If necessary, grind or replace the crankshaft,

NOTE: There are two sizes of standard bearings, colored
yellow and green. If using a standard bearng, select one
having the color corresponding to the number on the
cylinder block:
1 with Yellow
2 with Green
Standard bearing thickness {at center walll:
STD size Yellow 2.480 — 2 4B5 mm
(0.0976 — 0.0978 in.)
STD size Green 2.4B5 — 2.490 mm
(0.0978 — 0.0980 in.)

(kI Completely remove the Plastigage.

REMOVE CRANKSHAFT

—_ )

—d

WO [ |

|

www cruisercult come

{al Lift out the crankshaft.

(bl Remove the upper bearings and upper thrust
from the cylinder block,

NOTE Arrange the main bearing caps, beanrfgifearaser_cult

thrust washers in correct order.
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ENGINE MECHANICAL — Cylinder Block

EM.B5

EM 33 O

Em1113

Front -dm

. Thrust
Direction

Axial
@ Directien

.-L-15mrn

T (0.59 n}

Muddie

_4_115 mm

—— 1059 mE}mn:

2

INSPECTION OF CYLINDER BLOCK

1. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all the gasket matenal
trom the cyhnder block surface.

2 CLEAN CYLINDER BLOCK
Using a soft brush and solvent, clean the block

3. INSPECT TCP OF CYLINDER BLOCK FOR FLATNESS

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cyhnder head gasket for war-
page.

Maximum warpage:
If warpage 15 greater than maximum,
block.

0.20 mm {0.0079 inJ}
repiace the cylinder

4. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
I deep scratches are present, replace the al!l four cylinder
liners.

&, INSPECT CYLINDER BORE DIAMETER

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial

directions.

Standard diameter:

B and 11B 95.00 — 95.03 mm

{3.7402 — 3.7413 in.
102.00 — 102.03 mm

38, 13B and 13B-T
{4.0157 — 4.0162 in.)

Maximum diameter:
B and 11B 85.23 mm (3.7492 in}

3B, 13B and 138-T 102.23 mm (4.0248 in.}

if the diameter is greater than maxunum, replace all four

cylinder liners
www cruisercult com
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ENGINE MECHANICAL — Cylinder Black

EM 10348

M348

IM11]Y

GI

REMOCVE CYLINDER RIDGE -

If the wear is less than 0.2 mm (0.008 in), use a rdge
reamer to machine the piston ring ndge at the top of the
cylinder -

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES -

1.

2.

3.

CHECK FIT BETWEEN PISTON AND PIN
Try to move the piston back and forth on the piston pin. -
If any movement is felt, replace the piston and pin as a set

REMOVE PISTON RINGS _ "i
{al Using a piston ring expander, remove the two com- i
pression rings. -

{b} Remove the oil ring and coil by hand.
NOTE: Arrange the nngs in correct order only,

DISCONNECT CONNECTING ROD FROM PISTON

{a) Using needle-nose pliers, remove the snap nngs )
www cruisercult conme
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ENGINE MECHANICAL — Cyhnder Block EM-87

(b} Gradually heat the piston to approx. 66°C (140°F).

En 1038

(c} Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting

rod.

NGTE:
® The piston and pn are a matched set.

® Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

INSPECTION AND REPAIR OF PISTON AND
CONNECTING ROD ASSEMBLIES

1. CLEAN FISTON
{a} Using a gasket scraper, remave the carban from the
piston top.

_EM1D3Y

iy
{b) Using a groove cleaning tool or broken ring. clean the
nng grooves
i
wWww cruisercult com
i
L
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EM-BB ENGINE MECHANICAL — Cylinder Block

Ao

Bi1279

le) Using solvent and a brush, thoroughly clean the
piston

CAUTION: Do not use a wire brush.

L]

INSPECT PISTON DIAMETER AND QlL CLEARANCE

lal Using a micrometer, measure the piston diameter ata
right angle to the piston pin hole center line, the indi-
cated distance below the skirt bottom edge.

Distance:
B and 3B 155 — 30.5 mm
(0.610 — 1.201 in.
11B and 13B-T 14.0 mm {0.551 in.}

13B 20.0 ;mvm {0.787 in}
Piston diameter:

B 94.90 — 54.93 mm
(3.7362 — 3.7374 in}

3B 101.90 - 101.93 mm
{4.0118 — 4.0130 in.)

11B 94 94 — 94.97 mm
{3.7378 — 3.7390 in.)

13B 101.93 — 101.96 mm
(4.0130 — 4.0142 in.)

13B-T 101.92 — 101.95 mm

(4.0126 — 4.0138 in.)

(b) Measure the cylinder bore diameter in the thrust
directions (Ses page EM-85) and subtract the piston
diameter measurement from the cylinder bare
diarmeter measurement.

Standard oil clearance:
Band 38 0.095-0.11Y mm
{0.003% — 0.0043 in.)

118 0.05 — 0.07 mm
(0.0020 — 0.0028 in.)
138 0.06 — 0.08 mm

(0.0024 — 0.0031 in.
13e-T 0.07 — 0.09 mm
{0.0028 — 0.0035 in.}

Maximum oil clearance: 0.15 mm (0.0059 in.)
If the clearance is greater than maximurn, repiace all four

pistons. If necessary, replate all four cylinderdimersisercult conr

@the_cruiser_cult



i ENGINE MECHANICAL — Cylinder Block EM-B9

3. INSPECT CLEARANCE BETWEEN WALL OF PISTON
RING GROOVE AND NEW PISTON RING

Using a feeler gauge, measure tha clearance between new
piston ring and the wall gf the piston ring groove.

Ring groove clearance:
No. 1 (11B and 13B} 008 — 0.2 mm
{0.0031 — D.0047 in)
No.2Z B, 3B, 11B and 13B
0.04 — 0.08 mm
{0.0016 — 0.0031 in.)

EmlO4d

138-T 0.66 — .10 mm
(0.0024 — 0.0039 in.)
Qil 0.03 — 0.07 mm

(0.0012 — 0.0028 in.)

If the clearsnce is not within specification, replace the
ptston

4. [INSPECT PISTON RING END GAP
{a) Insert the piston ning into the cylinder bare

(b) Using a piston, push the piston ring 2 little beyond
the bottom of the ring travel, 150 mm {5.91 in.} from
—enod] the top of the cylinder block.

(e} Using a feeler gauge, measure the end gap.

Standard end gap:
No.1 B 0.35 — 0.64 mm
{0.0138 — 0.0252 in.)
3B, 11B, 13B and 13B-T
0.30 — 0.54 mm
{0.0118 — 0.0213 in.)
No.2 B and 11B 0.35 — 0.64 mm
(0.0138 — 0.0252 in.}
38, 138 and 13B-T
EM2552 0.45 = 0.69 mm
{0.0177 — 0.0272 in.)
Qil 8 and 118 0.35 — 0.64 mm
{0.0138 — 0.0262 in.)
3B, 138 and 138-T
0.40 — 0.69 mm
(0.0157 — 0.0272 in}

Maximum end gap:
No.1 B 1.44 mm (0 0567 in.l
4B, 11B, 138 and 13B-T
1.34 mm {0.0528 in.)
No.2 Band 118 1.44 mm (0.0567 in.
3B, 138 and 13B-T
1.49 mm (0.0587 in.)
Qil E and 118 1.44 mm {0.0667 in.)
3B, 138 and 13B-T
1.48 mm (0.0587 in.)

v If the gap is greater than maximum, rep!acevm,gv%‘:lgg
rng

If the gap s greater than maximum, even
piston ring, replace the cyhnder hner.

n
rcult com
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EM-90 ENGINE MECHANICAL — Cyhinder Block

5. CHECK PISTON PIN FIT -

At 80°C (140°F) you should be able to push the pin intg |
the piston with thumb

If the pin can be mnstalled at a Iower temperature, replace

the piston and pin as a set _‘F

"

}
EMVDA G —‘
1 i

6. [INSPECT CONNECTING RODS !

i_'- {al Using a rod aligner, chack the connecting rod align-

ment. o T

® Check for bend. ;

Maximum bend:
0.05 mm {0.0020 in.) per 100 mm (3.94 in.)

If bend is greater than maximurm, replace the connecting
rod assemnbly,

-

——

En28] fMADZE8E

—

® Check for twist.

Maximum twist: ’—I
0.05 mm {0.0020 in.) per 100 mm (3.94 in.} -

i twist is greater than maximum, replace the connecting
rod assembly.

—J

EMCZED EMC250

— !

y {b) Using a caliper gauge, measure the inside diameter of -
the connecting red bushing.

Bushing inside diameter: '

—

B 28.009 — 29.019 mm —
{1.1421 — 1,1425 in.) -
3R 32.008 — 32.019 mm } J
(1.2602 — 1.2606 in.) )
11B, 13B and 13B-T 34.009 — 34.019 mm -
{1.3389 — 1.3293 in.} 1 l
EMFOE1 L l
=
{c) Using a micrometer, measure the diameter of the 1 4
piston pin. ) !
Piston pin diameter: www crusercult cont™
B 29.000 — 29.010
(1.1417 — 1.1421
38 32,000 — 32.010
(1.2598 — 1.2602 it e_crulser_cult
11B, 13B and 13B-T 34.000 — 34010 mm f
{1.3386 — 1.3390 in.} o

)
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ENGINE MECHANICAL — Cylinger Block TP

7.
A,
EM131%
esT 55T
Bushing
]
EM2TER
13B-T
55T /SST
ssT VBushmg
i 58T
l [— |
{ £MMZ759
]
EW2 750

(d) Subtract the piston pin diameter rmeasurement from

the bushing inside diameter measurement.

Standard oil clearance. 0.004 — 0.014 mm

0.0002 — 0.0006 in.
Maximum oil clearance: ©0.05 mm (0.0020 in.}

1f the clearance is greater than maximum, replace the con-

B.

necting rod bushing. If necessary, replace the piston and
piston pin assembly

IE NECESSARY, REPLACE CONNECTING ROD
BUSHINGS '
Remove connecting rod bushing
Using SST and & press, press out the bushing
$ST B and 3B 09222-66010

11B and 13B 09222-76012

13B-T 09222-58010
(69222-01020, 09222-01 040}

Install new connecting rod bushings

(@} Using a round file, lightly file off any roughness from
the small end of the connecting rod as shown in the

illustration.
WA CI’UISEI’CLIHZ com
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EM-92 ENGINE MECHANICAL — Cylinder Block {
-
b [13B-T] .
Attach the bushing to the S5T with the ball of the F
<2 Bushing SST inside the small ol hole of the bushing ‘
Srmall B SST 09222-58010 {09222-01030) -
Ol Hole™ | /
Ball -
S5T
EMZ7E! ¥ -
]
(e} Align the oil holes of the bushing ang connecting rod L
1
P
Qi Hole | -
B
EMIGAE f
B and 3B (d) Using SST and a press, press i the bushing. }
SSTBand 3B 09222-86010 -
11B and 138 $9222-78012 -]
13B-T 09222-58010 {08222-01020, \
08222-01030, 09222-01040) |

L EmMII21

T1B and 13B
S5T
55T
=] | .Bushing
e
EM2T82
13B-T

88T

Bushing

58T

1W2 il

www cruisercult cont™
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ENGINE MECHANICAL — Cylinder Block EM-03

C. Hone connecting rod bushing and check piston pin fit
in connecting rod

{a} Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance {See page EM-105)

hetween the bushing and piston pin

- £e0291

— ) Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil and push it into

the rod with your thumb

it LR

EMiI22

—

=

™™

www cruisercult com
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EM-94

ENGINE MECHANICAL — Cylinder Block

Chi1HE

EMOZ52

EM 104 T

0ol =0 10mm

YT

REPLACEMENT OF CYLINDER LINERS

1.

(38 AND 13B-T]
REMOVE OIL NOZZLE (See page LU-21)

REMOVE CYLINDER LINER

Using S5T and z press, press out the liner with 2,000 —
3,000 kg (4,409 — 6,614 b, 19,613 — 29420 N
pressure
SSTBand 11B 09218-56040C and
09608-12010 (Ce608-00020}
3B, 136 and 13B-T
0921B-56030 and
D9608-12010 (09608-0C020}

INSTALL NEW CYLINDER LINER

(al  Apply engine oil to the outside surface of the cylinder
liner.

{b} Using SST and a press, press m the cylinder liner with
the shim using 2,000 - 3,000 kg (4,409 — 6.614 |b,
19,613 = 28,420 N) of pressure,

SSTBand 11B 05218-56040
38, 13B and 13B-T 08218-56030

CHECK CYLINDER LINER RIDGE PRCTRUSION

Using a dial indicator, measure the ndge protrusion of the
cylinder hiner.

Ridge protrusion: 0.01 — 0.10 mm’
(0.0004 — 00,0039 in.)

BORE CYLINDER LINER {See page EM-95)

{38 AND 13B-T]
INSTALL DIL NOZZLE (See page LU-22)

!

www cruisercult come
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) ENGINE MECHANICAL — Cylinder Block EM-95

B BORING OF CYLINDER LINERS

1. KEEP NEW PISTON

- Piston diameter:

B 94.90 — 94.93 mm
(3.7362 — 3.7374 in.}
- aB 101.80 - 101.93 mm
(4.0118 — 4.0130 in)]

118 54.94 — 94.87 mm
- {3.7378 — 3.7380 in.)
138 101.93 — 101,86 mm
(4.0130 — 4.0142 in.}
13B-T 101.82 — 101.85mm
(4.0126 — 4.0138 in.)

3. CALCULATE AMOUNT TO BORE CYLINDER LINER

{a) Using a micrometer, measure the piston diameter ata
right angle to the piston pin hote center kne, the indi-
cated distance below the skirt bottom edge.

Distance:
B and 3B 15.5 — 30.5 mm
{0.610 — 1.201 inJ
118 and 13B-T 14.0 mm [0.6561 in.)

138 20.0 mm (0,787 in)
(b) Calculate the amount each cylindar is to be rebored
as follows:

Size to be rebared = P+C-H
P = Piston diameter
¢ = Piston clearance

Band 38 0.09 - 0.11 mm
{0.0035 — 0.0043 in.)

118 0.06 = 0.07 mm
(0.0020 — 0.0028 in.}
138 0.06 — 0.08 mm

{0.0024 = 0.0031 in.}
138-T 0.07 — 0.09 mm
{0.0028 — 0.0035 in.)
H = Allowance for honing

0.02 mm {0.0008 in.) or less

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Maximum honing: 0.02 mm {0.0008 in.)

CAUTION: Excess honing will destroy the finished
roundness.

i
. www cruisercult com
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EM-96

ENGINE MECHANICAL — Cyiinder Block

1092

EMOJIS EMIT0S

INSPECTION AND REPAIR OF CRANKSHAFT

1.

INSPECT CRANK.SHAFT FOR RUNOUT
(a} Place the crankshaft on V-blocks

(b} Using a dial indicator, measure the circle runout at
the center journal

NOTE: Use a long spindle on the dial indicator.
Maximum circle runout: 0.08 mm {0.0031 in.)

If the circle runout is greater than maximum, replace the
crankshaft

INSPECT MAIN JOURNALS AND CRANK PINS

{a} Using a micrometer, measure the diameter of the
main journal and crank pin.

Main journal diameter:

STD size 69.98 — 70.00 mm
(2.7561 — 2.7559 in.)

U/s 0.25 £8.74 — 69.75 mm
(2.7457 — 2.7461 in.)

U/S 0.50 €9.48 — £9.50 mm
(2.7358 — 2.7362 in.}

u/s 1.00 68.99 — 69.00 mm
(2.7161 — 2.7165 in.}

Crank pin diameter:

B STD size 58.88 — 59.00 mm
{2.3220 —- 2.3228 in.)

u/s 0.25 658.74 — 68.76 mm
{2.3126 — 2.3130 in.)

U/s 0.50 68,49 — 5850 mm
(2.3028 — 2.3031 in.)

U/s 1.00 57.98 — BB.00 mm
(2.2831 — 2.2835 in))

3B, 11E, 13B and 13B-T

STD size 60.98 — £1.00 mm
(2.4008 — 2.4016 in.}

U/S 0.26 &60.74 - 60.76 mm
(2.3813 — 2.3917 in.)

U/s 0.50 &0.49 - 60.50 mm
{2.3815 - 2.3819 in.}

U/S 1.00 59.99 — 6§0.00 mm
(2.361B — 2.3622 in.}

if the diameter is not within specification, check the oil
clearance !f necessary. grind or replace the crankshaft

ib} CTheck each mauwn jpurnal and crank pin for taper and
out-pf-round as shown.

Maximum taper and out-of-round: 0.02 mm
(0.0008 in.}

—d

Y BN R |

If taper and out-of-round is greater than mgximMuM S8R corm

lace the crankshaft

IF NECESSARY, GRIND AND HONE MAI
AND/OR CRANK PINS
@the_cruiser_cult

Gnnd and hone the main jourmals and or crank pins 10 the
undersized fimshed diameter (See procedure step 2}

Install new mamn journal and ar crank pin undersize bear-



ENGINE MECHANICAL — Cylinder Block EM-S7

S INSPECTION AND REPAIR OF CAMSHAFT
BEARINGS AND CAMSHAFT

- 1 INSPECT CAMSHAFT OIL CLEARANCE
- - {a) Using a cylinder gauge. measure the inside diameter

/9 T = of the camshaft beanng.
4 -

- - Bearing inside diameter {from front side);
Ly S ] No. 1 53.405 — 53.568 mm
" - {2.1061 — 2.1080 in.)
. jll\.- I No, 2 53.245 -~ 53.218 mm
e (2.0963 — 2.0991 in.)

No. 3 52.895 — 53.068 mm
{2.0864 — 2.0893 in.}
No. 4 52.745 — 52.818 mm
(2.0766 — 2.0794 in.]
No.5 52.495 — 52.568 mm
(2.0667 — 2.0696 in.}

(b) Subtract the journal diameter measurement {See
page EM-69) from the hearing inside diameter
measurement

Standard oil clearance: 0.020 — 0.109 mm
(0.0008 — 0.0043 in)
Maximum oil clearance: 0.15 mm {0.0052 in.)

——

If the clearance is greater than maxmum, replace the
-p camshaft beanngs. If necessary, replace the camshaft.

2. IF NECESSARY, REPLACE CAMSHAFT BEARINGS
A. Remove expansicn plug
Using SST and a hammer, tap out the expansion plug.

SST 05215-00100 (08215-00130, 09215-00150,
.08215-00210)

) X \ Jy )
Y 7__-' N V...fJ i, _ P o
E EM1DED

EM051

B. Remove camshaft bearings
} Using SST. rermmove the camshaft bearings

SST 09215-00012 (0921 5-00020, 08215-00440,
(09215-0047Q) and
09215-00100 {08215-00130. 09215-00140,
09215-00150, 09215-00160}

! EW 1054

C. install new camshaft bearings
la} Install new bearings in their proper location

www cruisercult com
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EM-98 ENGINE MECHANICAL — Cylinder Biock

EM1264

S5T

EM156E Em1052

EMIZE?

(b} Align the cil holes of the bearing and cylinder block,

{c} Using S8T, install the camshaft bearings.

SST 08215-00012 109215-00020, 09215-00440,
08215-00470) and
09215-0Q0100 {09215-00130, 09215-00140,
09215-00150, 089215-001860}

el bd el e |

1l .1

-y
1
4
D. Check camshaft cil clearance {See page EM-79) _ -1
E. Install expansion plug )
(a) Apply iiquid sealer to the expansion plug surface of T e
the cylinder block. 4
(b} Using SST and a hammer, drive in the expansion plug
1o a distance of 2 mm (0.08 in) from the cylinder -~
black edge. y
S5T 09215-00012 [(09215-00470)
INSPECTION OF VALVE LIFTERS AND - o
VALVE LIFTER BORES
INSPECT VALVE LIFTER OIL CLEARANCE
{a} Using a cylinder gauge, measure the valve lifter bore =
diameter,
Bore diameter: 27,010 — 27.030 mim
{1.0634 — 1.0642 in.) -
&) Subtract the valve lifter diameter messurement {See
page EM-70] from the wvalve lifter bore diameter
measurement. Www cruisercult com

Standard oil clearance: ©0.025 — 0.065 mm
{0.0010 — 9.0026 in)
Maximum ocil clearance: 0.10 mm [0.0039 in.

If the ol clesrance 1s greater than maximum, rep@%@{f‘i
valve lifters

Elser_cult
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ENGINE MECHANICAL — Cyiinder block EM-89

REPLACEMENT OF CRANKSHAFT REAR OIL
SEAL

NOTE There are two methods (A and B) to replace the
oil seal as follows

REPLACE CRANKSHAFT REAR DIl SEAL
A. If rear oil seal retainer is removed from cylinder block:
fa) Using a screwdriver and hammer, tap out the oil seal.

(b} Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear cil seal retainer edge.

SST 09223-56010
¢} Apply MP grease to the oil seal lip.

B. 1f rear oil seal retainer is installed to cylinder block:

fa} Using a knife, cut off the oil seal lip.
bl Using a screwdriver, Pry out the ail seal.

CAUTION: Be careful not to damage the crankshaft
Tape the screwdriver.

lc) Apply MP grease to a new oil seal.

(d) Using SST and a hammer, tap in the ail seal unti its
surface 15 flush with the rear oil sea!l retainer edge.

soT 09223-56010 www cruisercult com
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EM-100

ENGINE MECHANICAL — Cylinder Block

En 063

EM1054

1B, 138 and 13B-T

Emi2TH

Ml Rinn Fads

ASSEMBLY OF PISTON AND CONNECTING -
ROD ASSEMBLIES

1.

ASSEMBLE PISTON AND CONNECTING ROD

fa} Install a8 new snap ring on one side of the piston [
hole.

(b} Gradually heat the piston to about 5Q°C (140°F)

{c) Align the front marks of the piston and connectit
rod, and push in the piston pin with your thumb

{d} Install a new snap ring on the cther side of the g
hole.

INSTALL PISTON RINGS
{al Install the coil and oil nng by hand -

NOTE: Face the end gap of the ol ring n the opposi
direction of the coil jomnt

www cruisercult corm
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ENGINE MECHANICAL — Cylinder Block EM-101

e
—" Code (b} Using a piston ring expander, install the two com-
Mark pression rings with the code mark facing upward.
8] Code Mo 2iTarT2)
No 1 (B and 3 Mark
M
No.1 (118 and 13B) Code
Mark
{7
Ng. 1 (13B-T] Code
¢ 5 Mark
EMI0EG
EM 022
and 28 {c) Position the piston nngs so that the ring end gaps are
as shown.
CAUTION: Do not align the end gaps.

EMI0AY

118, 138 and 13B-T

L No. 2 ' EM2T89

3. INSTALL BEARINGS
{a] Afign the bearing claw with the claw groove of the
connecting rod or connecting rod cap.
. bl Mstall the bearings in the connecting ro@vandusneult com
necting rod cap.

@the_cruiser_cult
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EM-102

ENGINE MECHANICAL — Cylinder Block

EW 1086

EMIL1T

EMI1114d

ASSEMBELY OF CYLINDER BLOCK
(See page EM-79}

2“

NOTE:
® Thoroughly clean zll parts to be assembled

® Before installing the parts, apply new engine ol to all
sliding ang rotaing surfaces.

® Replace all gaskets, and oil seals with new parts.

INSTALL MAIN BEARINGS

{a} Algn the bearing claw with the claw groove of tha
main bearing cap or cylinder block

{b) Install the bearing in the cylinder block and main
bearing caps in the proper location

CAUTION: Install the bearing with the oil hole in the
cylinder block.

INSTALL UPPER THRUST WASHERS

Install the thrust washers under the No. 3 main bearing
cap position of the block with the oil grooves facing out-
ward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS

{al Install the lower thrust washers on the No. 3 man
bearing cap with the oil grooves facing outward.

{bl Install the main bearing ¢caps in their proper locations.

r"\-i

)

www cruisercult cormm
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ENGINE MECHANICAL — Cylinder Block EM.103

EMIOED

1iB. 13B and 13B-T

EMII08 EMINODR
EM1115

Front Mark
Protrusion)

Emi118

(e

{d)

Apply a light coat of the engine oil an the threads and
under the bolt heads of the main bearing caps.

Install and uniformly tighten the fourteen balts of the
main bearing caps in several passes, in the sequence
shown.

Torque: 2,000 kg-cm {145 ft-1b, 196 N-m]

le)
(f)

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance.
{See page EM-83)

INSTALL PISTON AND CONNECTING ROD

ASSEMBLIES

{a}

{b)

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft and cylinder bore
from damage.

Using a piston ring compressor, push the correctly
numbered pisten and connecting rod assembly into
the cylinder with the front mark of the piston facing
forward.

6. INSTALL CONNECTING ROD CAPS

(a)

(o)

Match the numbered cap with the numbered con-

necting rod
www cruisercult com
install the connecting rod cap with the fr

facing forward
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ENGINE MECHANICAL — Cylinder Block

Esal 07

11.
12‘
13.

14.

15.
16.
17.

18.

{c) Apply a light coat of engine oit on the threads snd
under the nuts of the connecting rod cap

{d}) Install and alternately tighten the nuts of the conneci-
ing rod cap in several passes.

Totque: B 750 kg-cm (54 ft-lb, 74 N-m)
3B, V1B, 13B and 13B-T
1,200 kg-em {87 ft-1b, 118 N-m)

(e} Cheack that the crankshaft turns smoothly.

(fi Check the connecting rod thrust clearance
{See page EM-B0)

INSTALL REAR DIL SEAL RETAINER
Install a new gasket and the retainer with the six bolts.
Torque: 185 kg-cm (12 ft-Ib, 18 N'm)

INSTALL OIL PUMP AND OIL PAN (See page LU-13)
INSTALL INJECTION PUMP (See page FU-99)

. INSTALL TIMING GEARS AND CAMSHAFT

{See page EM-73)
INSTALL CYLINDER HEAD {See page EM-59)
INSTALL ALTERNATOR

INSTALL INJECTION PIPES
(See page FU-3) B and 3B
(See page FU-16) 11B, 13B and 138-T

[13B-T}
INSTALL TURBOCHARGER (See page EM-358}

REMOVE ENGINE STAND
INSTALL REAR END PLATE

M/
INSTALL FLYWHEEL

{a} Apply a light coat ef engine oil on the threads and
under the belt heads

(b} Install the flywheel on the crankshaft.

{c) Install and uniformly tighten the six bolts in several
passes, 1n the sequence shown.

Torque: 1.B00 kg-cm (130 ft-1b, 177 N-m}
[A/T]

INSTALL PRIVE PLATE (See procedure step 16)
Torgue: 13,200 kg-cm {87 ft-l1b, 118 N-m)

]
ed —2 14

—1
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FU-1

FUEL SYSTEM

NOTE: For troubleshcoting procedures, refer to DIESEL
ENGINE DIAGNOSIS {EM Section},

Page
REPLACEMENT OF FUEL FILTER ........cuvns FU-2
INJECTION NOZZLES [Band 3B] .............. FU-4
INJECTION NOZZLES [11B, 13B and 13B-T] .... FU-10
FUEL FEED PUMP ... . it FU-16
AUTOMATICTIMER ... ..oivvieneeans b aeen FU-21
INJECTION PUMP  ........00vua Menreriessaaas FU-2%

www cruisercult com
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FU-2 FUEL SYSTEM — Replacement of Fuel Filter

FLIOSES

T— FUDSE]

Flat Side

FUOSS

RI—=

il -
I

=—5)
4}

&S—13)

FLbhuy

REPLACEMENT OF FUEL FILTER -
1. REPLACE FUEL FILTER
[Cartridge Typel -

() Using SST, remove the fuel filter znd O-ring.
SS5T 0822B-34010

(b} Install a new fuel fiter with a new O-ring
® Put a light coat of fuel on the O-ring. -

® Hand tighten only. DO NOT use SS5T to tighten the
filter,

[Paper Element Typel

(a) Loosen the center bolt 2nd remove the bolt with the
fuel filter lower body assembly

(bl Remove the upper body gasket from the fue! filter
upper body.

{c} Remove the rubber gaskets, element, spring plate -
and spring from the lower body.

{dl  Remove the O-ring from the center bolt.

te} Install 2 new O-nng facing its flat side toward the
center bolt head. -

& Put a light coat of fuel on the O-ring.

if) Install the spring (1), spring plate {2), 2 new rubber
gasket (3}, a new element [4) and a new rubber
gasket {5) to the lower body. wevw crutsercult comm

{g) Install a2 new upper bady gasket (6] to the
body.
® Put 2 hght coat of fuel on the body gasket -

@the_cruiser_cult




FUEL SYSTEM — Replacement of Fuel Filter Fu-3

b} Install the fuel fiter lower body assembly with the
center bolt

2. BLEED FUEL FILTER
{al Connect 2 vinyt tube to the fuel filter bleeder piug.
(b} insert other end of the tube in a contamner of fuel
ic) Loosen the fual filter bleeder plug.

(d) Turn the priming pump handle counterclockwise to
frea it.

{g) Operate the priming pump handle until there are no
air bubbies emitted from the fuet filter bieeder plug.

(i Turn the priming pump handle clockwise and tighten
it.
{g} Tighten the fuel filter bleeder plug.

3. START ENGINE AND CHECK FOR FUEL LEAKS

www cruisercult com
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FU-4

FUEL SYSTEM — injection Nozzles [B and 3B)

INJECTION NOZzLES [B and 3B]
REMOVAL AND TEST OF INJECTION

NOZZLES
oy
Nozzie Leakage Pipe —_Ch @ E ® Gasekt
injection Nozzie A ji 700 |61, 69)
& Gasket o . MNozzle Seat

Fuel Hose

[kg-crn {ft-lb, N-m! : Specified torque

# Nor-reusable part FupoD

1. REMOVE INJECTION PIPES
lal Loosen the union nuts of the four injection pipes.

(b} Remove the two bofts, four injection pipes and
clemps.

2. REMOVE NOZZLE LEAKAGE PIPE
{a} Disconnect the fuel hose from the leakage pipe.
) Remove the four nuts, leakage pipe and fgur gaskels

raisercult cont
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FUEL SYSTEM — Injection Nozzles (B8 and 38l FU-5

3. REMOVE INJECTION NOZZLES
Using S5T, remove the four nozzles, seals and gaskets,
857 08260-465012 {(03268-46012, 09268-46021)

NCGTE  Arrange the nozzles in correct order.

FLO255

4, INJECTION PRESSURE TEST

{a) Install the nozzle to an injection nozzle hand tester
and bleed the air from the union nut.

WARNING: Dg not place your finger over the nozzle
injection hole.

{ol Pump the tester handle a few times as fast as possi-
ble by hand to discharge the carbon from the injec-
tion hole,

FUQI42

{c} Pump the tester handle slowly and observe the
pressure gauge.

(d} Read the pressure gauge when the injection pressure
just begins to drop.

Opening pressure:
New nozzle 115 — 125 kg/em?
{1,636 — 1,778 psi}
{11,278 — 12,258 kPa)
Reused nozzle 105 - 125 kg/cm?
(1,493 — 1,778 psi)
(10,296 — 12,258 kPa)

MOTE: Proper nozzle operation can be defermined by a
swishing sound.

S FUD14]

3o

www cruisercult com
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FU-6 FUEL SYSTEM — Injection Nozztes [8 and 3B] J

it the opening pressure is not within specification, ths-
assemble the nozzle and change the adjusting shim on the |
top of the pressure spring. [

Adjusted opening pressure: 105 — 125 kg/em?
{1,493 — 1,778 psil |
{10,296 — 12.258 kPa) ‘

——

Adjusting shim thickness mm lin.) =
1.00 10.03584) 1.50 {0 0581]
1.05 {0.0413} 155 (0.0610)
110 {0.0433) 1.60 [0.0630)
1.15 [0 0453) 1.65 {0 0650}
1.20 (00472} 170 (00669}
1.25 {00482} 175 (0.0689)
130 100512) 180 {00709}
135 {00531) 1.85 ({0 0728)
140 {00551} 1.0 10 0748)
1.45 0.0571) 1.85 [0.0768)

NOTE:
® Varying the adjusting shim thickness by 0.06 mm |
0.0020 in.) changes the injection pressure by about 6.4
kg/cm? (91 psi, 628 kPa). -

® Only one adjusting shim should be used. i

{e} There should be no dripping after injection, -
LS| ]
E -
LE 1B = _
L E ; :;
= i oo |
i Faulty Good
o a
Fi i 44 -
6. LEAKAGE TEST ]
While maintaining pressure at about 100 — 20.0 kg/cm?® -
| {142 - 284 psi. 981 - 1,961 kPa) beiow opening ‘
pressure ladjust by tester handle), check that there is no [
dripping for 10 seconds from the injection hole or around -
the retaining nut .'
b If the nozzle drips within 10 seconds, replace it or clean {
and overhaul the nozzle assembly -
Good Faulty l
FU1347
6. SPRAY PATTERN TEST
{a) The injection nozzle should shudder at & pumping
. speed between 15 — B0 times {old nozzlel 9r, 30 — .«
| 60 times (nhew nozzle} per minute.
N ' {h) Check the spray pattern during shuddering .
\ i If the spray pattern is not correct dunng shuddenag, Yhe -
e Y : nozzle must be replaced or ¢leaned. @the_cruiser_cult -
Goopd Faulty {

4l 1
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FUEL SYSTEM — Injection Nozzles (B and as)
COMPONENTS

Fu.-7

e

Nozzle Holder
Retaming Nut
700 (51, 681

Adjusting Shim

Pressure Spring

Pressure Pin

Nozzle Assembly

Distance Piece

p—

Rt

b bl ]
on  mm  pom

FLa12E

DISASSEMBLY, CLEANING AND TEST OF

[kg-cm Ht-lb. N'm] : Specified torque

S5T

{’H

FUL 348
NOZZLE CLEANING
{(a} To wash the nozzles, use @ wouoden stick and brass

INJECTION NOZZLE

DISASSEMBLE INJECTION NOZZLE
(s} Using SST. unscrew the nozzle holder retaining nut.

88T 09260-46012 {09268-46012, 09268-46021)
CAUTION: When disassembling the nozzle, be care-

ju! not to drop the inner parts,
in} Remove the adjusting shim, pressure sprng. pressure

pin, distance piece and the nozzle assembly

1.

5 with
ercult com

2,

brush. Wash in clean diesel fuel
NOTE Do not touch the nozzle mating syrjaces.

your fingers.
@the_cruiser_cult
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FUEL SYSTEM - injection Nozzles [B and 3B] {

FL1343

FUA3SD

FU1343

One third of
its length

About
60 degrees

FU1351

e

{b) Using a wooden stick, remove the carbon adhering to
the nozzie needle tip.

c) WUsing a brass brush, remove the carbon from the
exterior of the nozzle body

(@ Check the seat of the nozzle body for burns or corro-
sion.

{e) Check the nozzle needle ttp for damage or corrosion.

If any of these conditions are present, replace the nozzle
assembly.

SINKING TEST
{a} Wash the nozzle in clezn diesel fuel.

NOTE: Do not touch the nozzle maung surfaces with
your fingers

(b} Till the nozzie body about 60 degrees and pull the
needle out about one third of its length.

{c} When released, the needle should sink down into the
body vent smoothly by its own weight

{d} Repeat this test, rotatng the needle sightiy
time.

If the needle does not sink freely, replace the
assembly.

@the_cruiser_cult
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FUEL SYSTEM — Injection Nozzles [8 and 38] FU-9

=1

FJ1153

L o - FU1530

ASSEMBLY OF INJECTION NOZZLES
{See page FU-7I

1.

FUISER

4,

ASSEMBLE (NJECTION NOZZLES
la) Assemble the nozzle holder body, the nozzle assem-

bly, distance pece, Pressure puy, Pressure spring,
adjusting shim and nozzle holder retaining nut, and

finger tighten the nut

(b}  Using SST. torque the retaining nut
55T 09260-46012 (09268-48012, 09268-46021!)

Torque: 700 kg-em (51 ft-lb, 68 N-m!
PERFORM PRESSURE AND SPRAY PATTERN TEST

|See steps 4 ta § on pages FU-4 and 5}

INSTALLATION OF INJECTION NOZZLES
(See page FU-4)

1.

INSTALL INJECTION NOZZLES
fa) Place new four gaskets and the four nozzle seats in
the cylinder head.

(b} Using SST, install and torque the four nozzles.
S5T 09260-46012 (09268-46012, Q9268-46021)
Torque: 700 kg-cm (51 ft-Ib, 69 N'm)

INSTALL NOZZLE LEAKAGE PIPE

@) Install new four gaskets and the leskage pipe with the
four nuts.-Torque the nuts.

Torque: 450 kg-cm (33 ft-Ib, 44 N'ml)
(b} Connect the fuel hose to the leakage pipe.

INSTALL INJECTION PIPES
(al Place the two lower clamps in position on the intake

manfold. www cruisercult com

b} Install the four mjection pipes. Torque th
Torque: 250 kg-cm (18 ft-Ib. 25 MNem)

lc) Secure the injection pipes with the two up tlamps
e cruiser_cult
and nuts.

START ENGINE AND CHECK FOR LEAKS



FU-10 FUEL S¥STEM — Injection Nozzles [11B, 13B and 13B-T| -
INJECTION NOZZLES -
[11B, 13B and 13B-TI
REMOVAL AND TEST OF INJECTION -
NOZZLES
@] sﬁ e_/_p.-/"gh\ Nozzle Leakage Pipe -
o |
[1es (13, 18) - 5 & * Gasket '

i
Injection Nozzle i

@/—7ng Packing

Nozzle Seat |

v N

Fuel Hose ? = Clarmp K

-~ -
|
= N
Injection Pipe I
\\\ J
. I 250 {18, 25 I -
,
Y
Y
b
L

~ 4 +
v —
kg-cm {fi-1b, N mJ . Specified torque
& Non-reusable part FUATO -
1. [13B-T] '
REMOVE INTAKE AIR CONNECTOR PIPE -
|
2, REMOVE INJECTION PIPES '
{a] Loosen the union nuts of the four injection pipes. -
ib} Remave the two belts, four imection pipes and
clamps

3. REMOVE NOZZLE LEAKAGE PIPE
(a) Disconnect the fuel hose frem the leakage pipe

{b) Remove the four holiow bolts, leakage pipe amdveaercult cont™
gaskets. d

@the_cruiser_cult
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FUEL SYSTEM — Injection Nozzles [11B, 138 and 138-T|

FU-11

FLUOSST

FUO594

4,

REMOVE INJECTION NOZZLES

Remove the two bolts, nozzle, ring packing and seat.
Remove the four nozzles

NOTE: Arrange the nozzles in correct order

INJECTION PRESSURE TEST

(a) Install the nozzle to an injection nozzie hand tester
and bleed the air from the union nut.

WARNING: Do not place your finger over the nozzle

injection hole.

(b) Pump the tester handie a few times as fast as possi-
bie by hand discharge the carbon from the injection

hale.

ic) Pump the tester handle slowly and cbserve the

pressure gauge.

{d] Read the pressure gauge when the injection pressure
just begins to drop.

Opening pressure!
New nozzle

Reused nozzle

200 = 210 kg/cm?
(2,845 — 2,987 psi)
{19,613 -~ 20,594 kPa)
1B0 — 210 kg/cm?
{2,560 — 2,887 psil
{17.662 — 20,694 kPal

NOTE: Proper nozzle operation can be determined by 2

swishing saund.

www cruisercult com
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Fu-12 FUEL SYSTEM — Injection Nozzles {11B, 13B and 138-T)

If the opening pressure 1s not within specification, dis-
assemble the nozzle and change the adjusting shum on the !
top of the pressure spring

Adjusting opening pressure: 180 — 210 kg/cm?
{2,560 — 2,987 psil 4
(17,652 — 20,594 kPa)

—4 1+ A

Adjusting shirn thickness mm {n ) R ' ‘.1'
0.700 00276} . 1.250 (00433 t
0 750 (0 0235) 1275 (00502
0 800 (00315} 1300 (00512) -
0850 (0 0335) 1325 (00522} '
0900 (0 0354) 1350 (0.0531)
0.950 [0 0374) 1375 (0 0541)
01975 (0 0384) 1400 (00551) -~
1000 [0 0394) 1425 (0 0561) l
1025 {0.0404) 1450 (0.0571) 1
1.050 {0.0413} 1475 D0581) ’
1.075 (0.0423) 1500 (00597%) -,
1.100 {D.0433) t 550 {0 0810} }
1125 (0.0443) 1 600 {0 0630)
1.150 (0.0453) 1 650 (D 0850}
1175 10.0463) 1700 {DOB6S) -
1200 (6.0472) 1750 (0.0689) [
1225 (0.0482) 1 800 (0.0709) _
L ]

NOTE: -

® Varying the adjusting shim thickness by 0025 mm
(0.0010 in.) changes the injection pressure by about 3.8 -
kg/em? (54 psi, 373 kPal, .-

® Only one adjusting shim should be used.
(e} There should be no dripping after injection,

-y
1]
JAN A
Faulty Good
]
FUGEDO
. 6. LEAKAGE TEST
While maintaining pressure at about 10.0 -~ 20.0 kg/cm? -
(142 - 284 psi, 987 — 1,981 kPa) below opening
pressure ladjust by tester handle), check that there 15 no -
dripping tor 10 seconds from the injection hole or around -
the retaining nut. !
If the nozzle drips within 10 seconds, replace 1t or clean
dé b and overhaul the nozzle assembly. -
Good Faulty
FLU13548
-y

7. SPRAY PATTERN TEST

{a} The injection nozzie should shudder at a pumping -
speed between 15 — 60 times (old nozzle) wvﬂﬁcmlsercultcoﬁﬁ
‘j“ i

60 limes (new nozzle} per minute.

— {bl Check the spray pattern during shuddering
i If the spray pattern i1s not correct, the nozzle
cleaned or replaced.

Good Faulty Faulty Faulty NOTE. The 11B engine has & spray onfices end the 138 o
and 13B-T engines have 4 spray cnfices

e
e _fruiser_cult
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FUEL SYSTEM — ingection Nozzles [118, 13B and 1458-T} FU-113

- COMPONENTS

Adjusting Shim

Pressure Spring
Pressure Fin

Distance Piece

Nozzle Assermnbly @én g
//
-

Nozzle Holder
C Retarming nut

Nozzle Holder Body

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE
{a} Using a 14 mm deep socket wrench, unscrew the
nozzle heolder retaining nut.
CAUTION: When disassembling the nozzle holder,
be careful not to drop the inner parts.

{5} Remove the pressure spring, adjusting shirn, prassure
pin, pin, distance piece and the nozzle assembly.

!

l_ kg-cm {t-ib, N'm] : Specified torque FUIAES
|
ja—

2 NOZZLE CLEANING
tal To wash the nozzles, use a wooden stick and brass
brush. Wash in clean diesel fuel
NOTE Do not touch the nozzle mating surtyEEEMWAtiult com

your fingers

@the_cruiser_cult
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FU-14 FUEL SYSTEM — Injecticn Nozzles [11B, 13B and 13B-T]

FUDSED

FUDSE}

FLOSG2

One third of
its length

FLUOSE3

DL hi4

bl Using a wooden stick, remove the carbon adhering tg
the nozzle needle tip.

() Using a brass brush, remove the carbon from the
exterior of the nozzie body.

{d} Inspect the nozzle body for bumns or corrosion.

le) Inspect the nozzle needle tip for damage or corro-
sion.

If any of these conditions are present, replace the nozzle
assembly.

SINKING TEST
{a} Woash the nozzle in clean diesel fuel.

NOTE. Do not touch the nozzle mating surfaces with
your fingers.

(b) Tt the nozzle body about 60 degrees and pull the
needle out about one third of 115 length.

{c) When released, the needle should sink down into the
body vent smocthly by its own weight.

fdl Repeat this test, rotating the needle slightly
time.

tf the needie daes not sink freely. replace the n

assembly. @the_cruiser_cult

1 .
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FUEL SYSTEM — Injection Nozzles [11B, 138 and 138-T| FU-15

ASSEMBLY OF INJECTION NOZZLES
(See page FU-13)

1. ASSEMBLE INJECTION NOQZZLES

@) Assemble the nozzle holder body. adjusting stwm,
pressurg Spring. pressure gm, distance piece. the
nozzle assembly and nozzle holder retaining nut, and
finger ughten the nut

‘ 4 NOTE: Align the holes of the nozzle body, distance piece
FUDSES and nozzle holder body. '

b} Using a 14 mm deep socket wrench, torque the
retaining nut.

Torque: 35S0 kg-cm (25 ft-lb, 34 N'm)

2 PERFORM PRESSURE AND SPRAY PATTERN TEST
(See stops § to B on pages FU-10 and 11

INSTALLATION OF INJECTION NOZZLES
{Sea page FU-10}

1. INSTALL INJECTION NOZZLES

instali the nozzle seat, ring packing and injection nozzie
with the two nuts. Install the four injecticn nozzles. Torque
the nuts.

Torgue: 185 kg-cm {13 ft-lb, 18 N'm)

2  INSTALL NOZZLE LEAKAGE PIPE

{a) Install new sight gaskets, and the feakage pipe with
the four holiow bolts. Torque the hollow boits.

Torque: 250 kg-cn (18 ft-lb, 25 N-m)
{b) Connect the fuel hose 1o the leakage pipe.

3. INSTALL INJECTION PIPES

() Place the two lower clamps in position of the intake
manifold.

{b) Install the four injection pipes. Torque the uron nuts.
Torque: 250 kg-cm (18 ft-lb, 25 N-m} www cruisercult com

{¢) Secure the injection pipes with the two u
and bolts.

4. START ENGINE AND CHECK FOR FUEL LE _cruiser_cult

[13B-T]
INSTALL INTAKE AIR CONNECTOR PIPE




FU-16

FUEL SYSTEM — Fuel Feed Pump

FUEL FEED PUMP
REMOVAL AND TEST OF FUEL FEED PUMP

*

[kg-cm_{ft-Ib, N-m] . Specified torque

# Non-reusable part

| 376 (27, 37 |

~ " ~Fuel Pipe
X -
] Ir’
LT A )
s T e Cmaran]
‘d"". :@ i‘ =
W . B and 3B -
‘ s A Fuel Pipe
S
\h
‘-__‘_—"‘ i
Gasket =

¢
@ O-Ring &
Fue! Feed Pump

FUTETY

s

1. DISCONNECT INLET AND OQUTLET PIPES FROM
FEED PUMP
[138-T) -
Remove the two union bolt and four gasket, and discon-
nect the fuel pipes. -
[11B, 13B and 13B-T]
{al Remove the union boll. two gaskets a&nd infet fuel
pipe. -
(b} HRemove the union bolt and two gasket, and discon-
nect the cutiet fuel pipe.
2. REMOVE FEED PUMP FROM INJECTION PUMP -

Remove the three nuts, spring washers and feed pump

www cruisercult comi™
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FUEL SYSTEM — Fuel Feed Pump FU-17

3. SUCTION TESY
{al Mount the feed pump on the pump tester
(b} Connect a suction pipe with the following specifica-

tons.
Pipe inner diametert 8 mm (0.31 in.)
Pipe length: 2 m {78.7 inl
Suction height: 1 m {39.4 in.

lc) Operate the priming pump 60 strokes per minute and
count the number of strokes before fuel 1s dis-

JiH
_ Fuos?d charged

Fue! must discharge within 25 strokes
{d) Dramn any fuel from the feed pump

le) Operate the feed pump at 150 rpm and check the
amount of time until fuel is discharged

1 40 Secends Fuel must discharge within 40 seconds

Ramman;)
—

7 FUDSTS
i
- : 4 DISCHARGE TEST
. - (a) Install the pressure gauge to the feed pump dis-
: charge side.

({t) Operate the feed pump at 600 rpm and check the
discharge pressure.

Discharge pressure:
1.8 — 2.2 kg/cm? (26 — 31 psi, 177 — 216 kPa)

{c) Install a 1.54 mm (0.0606 in} nozzie to the feed
oump discharge side.

({d} Operate the feed pump at 1,000 rpm, and measure
discharge volume.

Discharge volume:
900 ce/min {64.9 cu in./min} or more

.‘ i P [ A

|
N

FUORTT

l . www cruisercult com
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FU-18 FUEL SYSTEM — Fuel Feed Pump '

COMPONENTS -

Snap Ring

Friming Pum
Tappet i g P

¥ Gaskeg

Spring

Check Valve

Spring
¢ Gasket -

Chamber Plug !

Feed Pump Housing
Push Rod

Piston

% Non-reusable part FUDSEB

' DISASSEMELY OF FUEL FEEL PUMP

1. REMOVE PRIMING PUMP AND CHECK VALVES

]
{a) Remove the chamber plug, gasket, spring and cheack ]
\ valve. ~

\ {bl Remove the priming pump, gasket, spring and check 11
valve.

FUDST

2. REMOVE FEED PUMP PISTON
Remove the chamber plug, gasket, spring and piston l

£l

www cruisercult conr™
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FUEL SYSTEM — Fuel Feed Pump FU-19

\

FUDE G2

Do notremaove

FUOSTS

FUpsI8

FURTI0

3. REMOVE FEED PUMP TAPPET
Remowve the snap nng, and pull out the tappet

NOTE: Since the push rod is precisely fitted into the feed
pump housing, do nat remove the push rod uniess necess-

ary.
If removed, be sure to confirm assembly direction.

INSPECTION OF FUEL FEED PUMP

1. INSPECT FEED PUMP PISTON

Check that the piston smoothly falls into the piston hole
by its own weight.

If abnormal, replace the piston. If necessary, replace the
feed pump assembly.

2. INSPECT PRIMING PUMP

Firmly block the priming pump inlet port with your finger
and check that pressure and vacuum are created when the
pump is operated.

If abnormal, replace the priming pump.

ASSEMBLY OF FUEL FEED PUMP
(See page FU-18)

1. INSTALL FEED PUMP TAPPET
www cruisercult com

insert the tappet into the housing, and secure i1
snap rng.

@the_cruiser_cult



FU-20 FUEL SYSTEM — Fuel Feed Pump

2. INSTALL FEED PUMP PISTON
Instal the piston, spring. a new gasket and the chamber
plug. -
Torgue: 1,500 kg-cm {108 ft-lb, 147 N-m)

FLDSTE

3. INSTALL PRIMING PUMP AND CHECK VALVES

la) Install the check valve, spring, a new gasket and the
priming pump.

Torque: 500 kg-cm (36 ft-lb, 49 N'm)

(b} Install the check valve, spring, a new gasket and the
plug. |

Torque: 500 kg-cm (36 ft-1b, 49 N-m) -

FUDST1

INSTALLATION OF FUEL FEED PUMP
(See page FU-16)

1. INSTALL FEED PUMP

fa} Place a new O-ring in position en the injection pump
housing. -

ib) Install the feed pump with the three spring washers
and nuts.

Torque: 25 kg-em (82 in.-tb, 9.3 N'm)

[PR———]

-

2. INSTALL iNLET AND OUTLET FUEL PIPES -
[B and 3B] '
Connect the fue! pipe wrth new two gaskets and the union
bolt. Connect the two fugl pipes torque the umon bolts -

Torgue: 376 kg-cm (27 ft-1b, 37 N'm)
(118, 13B and 13B-T]

-
Install the inlet fuel pipe with new two gaskels ang the
umion bolt Connect the outlet fuel pipe with new two
gaskets and the union bolt. Torgque the union boits. -

FLIOTIg

Torque: 375 kg-cm (27 fi-1b, 37 N'm)

3. BLEED FUEL FEED PUMP (See step 2 on page FU-3) -

: www cruisercult conm

4, START ENGINE AND CHECK FOR FUEL LEAKS

@the_cruiser_cult



FUEL SYSTEM — Automatic Timer

FU-21

AUTOMATIC TIMER

Drive Gear

Snap Ring

Timer Bearing

COMPONENTS
B
= Spring Seat
& ©———Adustng Shim {Inner}
§ é——ﬂmer Spring {Inner)

%—/Tnmer Spring (Duter]

&

&— Adjusting Shim (Outer)

/é%

Adjusting Shim

Timer Weight

Spring

Timer Hub

FU1572
FU1358B

FUOSE1

fuosey

REMOVAL OF AUTOMATIC TIMER
{See steps 1, 3 and 11 ta 13 on pages EM-64 to 66)

DISASSEMBLY OF AUTOMATIC TIMER

1. REMOVE TIMER BEARING
Using SST, remove the timer bearing.
SST 09286-46011

2. DISASSEMEBLY AUTOMATIC TIMER

{a) Using snap ring pliers, remove the snap ring.

www cruisercult com
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FUEL SYSTEM — Automatic Timer

FUDSE3

FUOG B4

EMOBD

——

(bl Cover the timer with a shop towel 10 pravent the : i

spring seats (B), springs and adjusting shims from '
flying out.

(B), springs and adjusting shims.

{c)  Pull up the drive gear, and remove the spring seats ]
([d} Remove the timer weights from the timer hub

INSPECTION OF AUTOMATIC TIMER

1.

INSPECT TIMER BEARING {
Check that the timer bearing operation is not rough or

neisy. -
If necessary, reptace the timer hearing. ﬁ

\

|
INSPECT TIMER SPRINGS l

Using calipers, measure the free length of the spring.

Free length:
B Inner 437 mm (1.720 in.) '
Outer 54.2 mm {2.134 in.) '
3B 50.7 mm (1.996 in.} -
118 {w/o HAC) and 13B {w/o HAC) \
50.3 mm {1.980 in.} !
118 {w/ HAC) and 13B (w/ HAC) -
44.4 mm (1.748 in.)
13B-T 48.5 mm (1.909 in.) }

If the free length is not as specified, replace the spring -

www cruisercult cont™
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FUEL SYSTEM — Automatic Timer FU-23

FUIST]

11B, 13B and 13B-T
Toothless Portion

Q" Mark
FU15 7S
B
60— im0 =3
= s s\
AR
i F PISTE

£ O

F31577

ASSEMBLY OF AUTOMATIC TIMER
{See page FU-21)

1. ASSEMBLE AUTOMATIC TIMER
{2 Mount the timer hub in a soft jaw vise.
) Install the timer weights to the timer hub

{c) Assembly the timer hub and drive gear as shown

(d (8] _
Instali the spring seats, timer springs and adjusting

shims {inner and outer).

e} (3B, 11B, 13B and 13B-TI ‘
Install the timer springs and adjusting shims.

www cruisercult com
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FUEL SYSTEM — Automatic Timer b

FUISTE

ELNS7%

Fuoszz

FLUDTIN

{fl  Turn and push and drive gear onto the timer hub. _-

{g) Using a screwdriver, snugly seat the spring seats (B],
spnngs and adjusting shims.

{h) Using snap ring pliers, install the spap ring.

INSTALL TIMER BEARING
Using 55T and a press, press in the bearing.

SST B and 3B 09620-30010 (09623-30010)
11B, 138 and 13B-T
08260-58010 (09285-78020} -

I

www cruisercult conmi—
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FUEL SYSTEM — Automatic Timer FU-25

- ADJUSTMENT OF AUTOMATIC TIMER

i 1. PREPARATICN

' {a) Remove the injechion pump without disconnecting
the feed pump {See page FU-27)

i (b} Install the automatic timer to the injection pump

¢}  Mount the injection pump on the pump tester.

{d@) Fill the camshaft chamer of the injection pump with
engine oil.

le) Install the timer breaker box to the piston bore of the
feed pump

FUQ730

2. ADJUST ADVANCE ANGLE
(@ Using a timing light, measure the advance angle.

tem Pump rpm Advance angle
700 0.5° or less
750 0.3 - 1.3°
800 27 -37°
"B 1,100 35 -45°
1,400 48 - 5.8°
| 1,750 60 - 7.0°
= ) 1,850 60 - 70°
§ 700 0.5° ar lass
j_ 800 0.2 -11°
E 18 1,000 1.3 - 2.3¢
' 1400 7.8 - 4.8°
'L 1,750 ! 60 - 7.0°
I, 1,900 ! 60 - 70°
L 118 (w/o HAC) 1450 | 0.5 or less
| 1,750 | 45 - 55°
| 138 {w/o HAC) 1.490 057 or less
= 1,700 45 -55°
l . 118 Iw/ HAC) 1.000 | 0.5° or le\g'év'\f\i‘crU|sercultconj
L 138 lw/ HAC) 1.700 1 30 - 4#@%%’
l 136-T 1,400 05°orlegd — T
| 1,700 35 — 4 Ethe_cruisgr_cult




FU-26

FUEL SYSTEM — Automatic Timer

e,

(b) Disassembie the automatic timer, and adjusting by
changing the adjusting shim

Adjusting shim thickness:
B (Enner and Quter) and 3B

0.1 mm (0.004 in| ]
0.2 mm {0.008 in.} r
0.5 mm {0.020 in.) -
11B. 138 and 13B-T 0.5 mm {0.020 in.}
0.6 mm {0.024 in) ]
0.7 mm {0.028 in.) -
€.8 mm (0.031 in)}
0.9 mm (0.035 in.) ]‘
1.0 mm {0.039 in,)
NOTE: The advance angle will advance with a reduction
in shim thickness and retard with an increase. \
INSTALLATION OF AUTOMATIC TIMER -
{See steps 6 to 10 and 18 on pages EM-74 to 76 and 78B) !
]
www cruisercult COFT]M
- -
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FUEL SYSTEM — Injection Pump

Fu-27

|

INJECTION PUMP

REMOVAL OF INJECTION PUMP

Injection Pump

| 375 (27, 37} |

4 O-Rmng

B and 3B

Fuel Hose
Fuel Pipe

¥ Gasket

Leakage Fipe
{118, 128 and 13B-T}

& Gasket

—
¢ Gasket———=0

&

Injection
Pump
Sty

$ Non-reusable part

'k.g:—cm fft-b. N mi . Specrfiad torque

Injection Pump
Stay
{11B, 13B and 13B-T)

Accelerator
Connectmng Rod
{118, 138 and 13B-T}

WWW Craise

cult com

(6=
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F% 4
FU-28 FUEL SYSTEM — fnjection Pump

1. REMOVE INJECTION PIPES 1
{Ses step 1 on page FU-4) B and 3B
(See steps 1 and 2 on page FU-10)
11B, 13B and 13B-T

— B

2. REMOVE FUEL FEED PUMP
(See steps 1 and 2 on page FU-16)

—

3. REMOVE PARTS

{a} B and 3B (w/ EDIC System)] |
Connecting rod of EDIC metor
{b} B tw/o EDIC system)] -

Connecting rod of fuel cut diaphragm |
(] [3B lw/o EDIC Systemi}
LConnecting wire of overinjection magnet -

{d} [11B, 13B and 13B-T] f
Accelerator connecting rod

e} [B, 3B and 13B-T) l
Vacuum hosels)

! www cruisercult COFI’]-.
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FUEL SYSTEM — Injection Pump FU-28

FLI1582

{f)

FUISBE

{f)

fa)
(n}

Cil pipe
Fuel hose

{118, 13B and 138-T]
Leakage pipes

REMOVE INJECTION PUMP

{a}

ib)

{c}

(d)

(e
{f)

[B and 3B]
Remove the bolt hoiding the injection pump stay to
the stay.

(118, 13B and 13B-T]
Remove the nut, two bolts and injection pump stay.

Before removing the injection pump, check if the
matchmeaerks are aligned. If not, place new
matchmarks for reinstallation.

Remove the three nuts, injection pump and heat
ingulatar {13B-T).

Remove the O-ring from the injection pump flange.

B and 3E]
Remove the two bolts and pump stay from §he iDIEEs cult com
tion pump

@the_cruiser_cult



FUI-30

FUEL SYSTEM — Injection Pump

COMPONENTS

———

Governor (B and 3B)

& Gasket
[ J&% i @leiam

Full Stop Capsule

%

Governor Diaphragm

# Gasket

Govemor GCover

# O-Ring

Hgtum Spnng———f—}@_
r nﬂ

Etop Lever :

Governor Housing
Steel B

* Non-reusabie part

Adjusting Lever—ﬁ
- \Washer

)

g @ Governor
~ED) Diaphragm
S— Housmg
4 Gasket -

Connecting Pin Connecting Bracket
. / Governor Main Spring

Man Spring Adjusting Shim

Sealing Screw Plug

&b

ldle
Spring
Capsule

——

Connecting Bolt

Plate Washer

Upper Control Lever

* Qil Seal

Lower Controf Lever

Steel Ball

Hound Nut
Spring Seat

all Guide Shder

Plate Washer

Speec Conirol Spring

Stifting Pin

Speed Control Screw !
-] ﬂ R
www crgisercult com
=

—— |
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FUEL SYSTEM — Injectian Pump

FU-31

COMPONENTS (Cont'dl

rnot (11B, 13B and 13B-T)

jove
- 13B-T {A/T) 118 (w/ HAC] and 138 (w/ HAC)
Connecting Link
-_ N n @ﬁ i
' & Gasket
M ': &_.—r—
Cover Plate v HAC
- o
¢ 0-Ring @ Bracket
Govemor Cover )
T Return Thrust ) =P Spring Amm
Spring ¥ Washer 3 ‘ ol a____]
i Retum Spring
- Plate =l ® ﬂ\ p
Washer & ‘ Maximum Speed
Adjusting Screw
Cam Plate - [@
p— E 1 3 .
Adjusting Bracket ‘L%y?@ Stearing Lever
-3}
L idle Speed Adjusting Screw Steering Lever Shaft
No. 1 Adjusting Lever
L Washer PPV
Shatkle
i & e “®
-L Arm Nut ¢ A v v
Contro! Rack Arm o) ® i
S s Control Lever o
Return Spring—————3"" No. 2 Adjusting Lever
_‘. Return Floahng Arrm (BB)
Floating Lever Assembly Spring s Thrust No. 2 Adjusting Lever
Floating FJ Washer BJ)
. Lever | ] . Nao. 2 Adjusting Lever
i Return Spring J (BU and BY])
Screw Plug Shding Weight Shaft
Slider

Supporting Lever

Supporting Lever Shaft

WWW C

uisercult com

_\

=
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Fuiser_cult
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LO Non-reusable part



FU-32

FUEL SYSTEM — Injection Pump

COMPONENTS (Cont'd)

Gavernor {(11B and 13B)

Cover Plate

w/ HAC

Stopper
Screw

o

=1

¢ O-Ring _a &
r g—-—-——
Full-lead Stopper Housing X ® Adjusting Nut
Sliding PJate_E’?___pmmm Spring Guide
Shaft % Gasket
. =2 i
% C-Ring == Stopper Screw = Quter Ir.:IIe' Sp‘rlng
Siiding Plate EP——————Outer Adjusting Washer
- te :—: _ g——————lnner ldle Spring
Spring gg————sf-‘"ﬂg &———Inner Adjusting Washar
Bushing = Idla Control Spring
O——— — Inner Spring §
No. 1 Aqaptar Screw%Nu. 2 Adapter Screw E—-———Mgchanpm;gspi?.;
Connecting Pin————&, Spring Seat

Full Stop Cam—%ﬂvust Washer ¢ | ocic Plate

Round Nut

Return Spring
Thrust Washer

Guide Bushing AT
4 Gesket = Stopper Bracket ‘b . )
otB ® oD -
Governar Housing : ﬁﬁbamper M/ w . L-e€d
é-;? 2 T Thrust
I R O TN Washer ﬁﬂ:'"d
Screw Pleg Threst Spring
Camshaft Bushing (M/T) Washer Washer
\‘r . Flyweight
P
\ ' - Stopper Armn
4 C-Ring : w@— *0 Ring
1 ~ -
Return Spring_@ 3
ThrustIWasher—————-@ Stop Laver
w/ HAC { @
S
HAC Arm %
+ O-Ring —20,
Stopper Arm %—f 4 O-ning

'
ity a Stop Lever
@

AN

L L I
—— —

—

!

4} -

!

v crursercultEomr

HAC Lever
&

/
\

* Non-reusahbip part

@th

P —
7 _) -
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FUEL SYSTEM - Injectlian Pump FU-33

COMPONENTS (Cont'd)

[Governar (13B-T)

& Gasket

Cover Plate @
# O-Ring
g———Adusting Nut

Stopper Screw ———5% re

- Full-load Stopper Housing Spring Guide
v Pare— o e — =

i o) # O-Ring

Shaft & %—— Quter Idle Spring
Spring e E—— Quter Adjusting Washer
Sliding Plate
6:@_‘ ' Qg——lnnar Idle Spring
Spring 3;3 Spring & ———Inner Adjusting Washar
Bushing =] %————- Speed Contral Spnng

_ﬂ g—-No. 2 Adapter Screw @—————Inner Spring Seat
No. 1 A:.lapta'r Screw E————Mechanical Spring
Connscting Pin———% Spring Seat——@ Aound Nut
FuY Stop Cam—%__Thrust Waesher ouns ™

. Lock F'atﬁ Guidﬂ BUShiﬁ m
& Gasket B
-
Governor Housing T\..__- ﬁ
Thust | | Foumd
Washer
N?J Spring
Washer
¥ Gasket

Dampar (M/T}
Thrust Washer
Camshaft Bushmg

Jointing Bolt

Stopper Arm ,
Boost Compensator Arm Boost Compensator
# O-Fing
MNo. 2 Full-load Stopper Housing
Spring Seat
% C-Ring
Return Spring Stop Lever WWW Cruls

breult com

@the_cruig

(e =

er_cult

% Non-reysable part R1580)




FU-34 FUEL SYSTEM — Injection Pump

COMPONENTS
Pump Body ]
118, 136 and 138-T Lock Plate -
Delivery Valve Holderg% Delivery Valve Holder
# O-Ring et ‘—’_’__,,_-—Delivery Valve Spring
Stopper 'E =
) . 2 =
Delivery Valve Spring g __,_..—E ¢ Gasket
& Gasket - | -7 | Delivery Valve
%1 Pump Cylinder
e R Control Pinion
r 5
i Control Rack Upper Spring Seat
|
} Plunger Spring
I
Guide Screw

- :m:m o e

Plunger

Lower Spring Seat

Control Rack Cover —GD

Adjusting Shim

Tappet

Pump Housing
Thrust Washer
Outer Race
FPump Frange
Aound Nut
e
o

Camshaft
i Plate Washer
Frent Beaning

& Gasket

Spline Shaft

4

Eg_:c[rl #t-1b. N-m] . Specitied torque
# Non-reusable part

Plate Plug
Gasket

Pump Cover

"@— Gasket

Thrust l\P‘.a"as-.f-u-;r

QOuter Race

Rear Bearing

Plate Washer

WWW C

ruisercult com

@
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FUEL SYSTEM — Injectran Pump FU-35

F1)1593

FLNESO

(5]

@ Ffﬂ'r ,J J

41(3)

{1

FU151 1

DISASSEMBLY OF INJECTION PUMP

Disassembly of Governor [B and 3B]

{See page FU-30}

1. MOUNT PUMP ASSEMBLY TO 5ST (STAND)
S8T 09241-76022

2. REMOVE GOVERNOR DIAPHRAGM HCUSING AND
MAIN SPRING

Remove the following parts:
{1) Four screws
(2} Governor diaphragm housing
(3} Adjusting shim(s}
{4} Governor main spring

3. REMOVE GOVERNOR DIAPHRAGM
Remove the following pars:
(1) Nut
(2) Spring washer
{3) Connecting bracket
{4) Governor diaphragm

4, [w/ HAC]
REMOVE HIGH ALTITUDE COMPENSATOR {HAC]

Remove the three bolts and HAC.

5. REMOVE GOVERNOR COVER AND SPEED CONTROL
SPRING

Remove the following parts.
(1} Six bolts
{2) Governor cover
(3) Speed control spring
{4) Spring seat
(5] Gasket

www cruisercult com

@the_cruiser_cult



FU-36 FUEL SYSTEM — Injection Pump l E‘

6. HEMOVE CONTROL RACK LEVERS

Remave bolt, shifting pin, lower control lever, upper econ.
trel lever and plate washer

"{ \Q U112 -

7. REMOVE SLIDER AND STEEL BALLS 1
Remove the following parts:

(1) Plate washer
(2) Slider
(3) Six steel balls '

FUtET3 * '

8. REMOVE STEEL BALL GUIDE [

(a] Using SST, remove the round nut and spring washer,

88T 09260-46012 {(09278-46010) and -
09260-76017 (09266-67011) [

Fii1514

(b} Using SST, remove the ball guide. J
SS5T 09280-76017 (09287-76011)

3 9. REMOVE ADJUSTING AND STOP LEVERS | !
C‘L‘é Remove the following parts: i

(1} Bolt

www cruisercult COI’ﬂ-J

i @é§ {2} Adjusting lever i

7! }ﬁ? -4 g {3) Set key -
g ‘uﬂ{; ) @the_cruiser_cult
= (4} wWasher

) e - - -“'-11)/‘}

{8 Stop lever

- ) -
‘3} "'.‘.-"‘;o“_ Ay
(5}ﬂ = {8) Return spring

'
(7). O-nng I o




FUEL SYSTEM — Injection Pump

Fu-az
Disassembly of Governor
[11B, 13B and 138B-T)]
(See page FU-31 and 32) 11B and 138
(See page FU-31 and 33) 13B-T
1. MOUNT PUMP ASSEMBLY TO SST (STAND)
35T 09241-768022
FUIS47
2. [w/ A/C]
REMOVE IDLE-UP ACTUATOR
3. REMOVE FULL-LOAD STOPPER HOUSING
ASSEMBLY
Remove the four bolts, the stopper housing assembly and
Q-ring.

a

ety

-

4. CHECK THRUST CLEARANCE OF FULL STOP CAM

Using a feeler gauge, measure the thrust clearance het-
ween the full stop cam and No. 2 adapter screw.
Thrust clearance: 0.03 — 0.08 mm

{0.0012 — 0.0032 in.)
If the clearance is not within specification, replace the
thrust washer,
Thrust washer thickness: 0.05 mm (0.0020 in.)

0.10 mm {(0.0039 in.)
FUDSSY 0.20 mm (0.0079 in.)

5. DISASSEMBLE FULL-LOAD S5TCPPER HOUSING
ASSEMBLY

(a) Remove the two bolts, cover plate and @¥¥kgUIsercult com

(s

=iy

@the_cruiser_cult
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FU-38

FUEL SYSTEM — injection Pump

11B {w/c HAC) and 13B (w/o HAG)

(4)

FUTAST

11B (w/o HACI] and 13BE {w/o HAC)
Hpl———=

12—

(11)=—

8}

el
AL

—a

Sy |

ﬁﬂs)
FU1594

118 (w/ HAC), 13B (w/ HAC) and 13B-T

FU 585

11B {w/ HAC), 13B (w/ HAC) and 13B-T

s 8]
(10} > '
N2 —— D
(11) S
=)
B
(N ﬂ
@)
| oy

USREEL)

FLITH4R

6.

b {11B {w/o HAC) and 13B iw/a HAC))
Disassemble the following parts:

{1
{2}
(3]
{4)
(5}
{6)

{7)
(8}
(9)

Cap nut and gasket

Lock nut and gasket

Stopper screw

Screw plug

Sliding plate shaft

Full-load stopper housing and spring

E-ring, thrust washer and connecting pin
Twa lock nuts, No. 2 adaptor screw and spring
Full stop cam

{10} Lock nut
{11} No. 1 adaptor screw, bushing and spring
{12} Sliding plate

{c} [11B {w/ HAC), 12B (w/ HAC) and 13B-T}
Disassemble the following parts:

{11  Screw plug

{2) Slding plate shaft

{3) Full-load stopper housing and spring

{4] Cap nut and gasket

{6) Lock nut and gasket

(6) Stopper screw

(7) E-ring, thrust washer and connecting pin

(8) Two lock nuts, coliar, No. 2 adaptor screw and
spring

(8) Full stop cam

(10 Lock nut

(11) No 1 adaptor screw, bushing and spring
{12) Shding plate

[13B-T]
REMOVE BOOST COMPENSATOR

WWw CI’UISEI’J

N |

ult con

Remove the four bolts, boost compensatar and O-%

@the_cruiser_cult
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FUEL SYSTEM — injection Pump FuU-39

FUEss?

FU1550

Fiy 1530

FUi5d)

Tl

[w/ HAC]
REMOVE CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR (HAC)

REMOVE GOVERNOR COVER ASSEMELY

la) Remove the two balts, cover plate er dash pot and O-
ring.

(b} [BU and BY]
Remove the two bolts and adjusting bracket.

{c] Remove the two screw plugs.

{d) Using a screwdnver, push out the supporting lever
shaft from the governor cover.

www cruisercult com

@the_cruiser_cult



FUEL SYSTEM — Injection Pump

FUo735

FU13sT

10. CHECK THRUST CLEARANCE OF CAM PLATE

e} Remove the six bols,

(f]  Turn the stop lever, and discennect the sliding block
of the steering iever from the floating lever hole
Remove the governor cover assembly and gasket.

CAUTION: Be careful not drop the supporting levers
and slider.

CHECK THRUST CLEARANCE OF STEERING LEVER

Using a feeler gauge, measure the thrust clearance be-
tween the steering lever and governor cover.

Thrust clearance: 0.05 — 0,20 mmm
{0.0020 — 0.0079 in.)

If the clearance is not within specification, replace the
thrust washer.

Thrust washer thickness: 0.50 mm (0.0197 in.)

0.55 mm (0.0217 in.)
0.60 mm (0.0236 in.)
0.65 mm (0.02586 in.)
0.70 mm {0.0276 in.)
0.75 mm {0.0295 in.)
C.B0 mm (0.0315 in.)

W
Using & feeler gauge, measure the thrust clearance be

TITY m e e ——— e ——
]

———

]

0
.

dax

T.
W crwéercul‘t cont”

tween the cam plate and governor cover.
Thrust clearance: 0.08 — 0,12 mm
(0.0031 — 0.0047 in.)

tf the clearance is not within specificalion, replace the
thrust washer.

Thrust washer thickness: 0.2 mm (0.008 in.)

0.3 mm (0.012 in.)

i A

@the_crul'ser_cult



FUEL SYSTEM — Injection Purmp FU-41

11. DISASSEMIBLE GOVERNOR COVER ASSEMBLY
Rermmove the following parts:
(1} Two bolts
(2) No 2 adjusting lever

FU1554

{3} Return spring
(4} Two bolts

{(5) [w/ HAC]
HAC with bracket

{6) Spring arm

Fi1E53

{7} Bolt
(8} No. 1 adjusting lever
@) Set key

1532

(10} Bolt
{11} Steering iever shaft

{12) Steering lever and thrust washers
{101 111}

401

{13} Return spring

{14} E-ring

{15) Thrust washer www cruisercult com
{(16) Cam plate

{17) Plate washer

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump

FUr1 358

Floating
Lever
Assembly

FL11339

FU1013

&7‘\@?
t4, FU13192
[
Ry T ]
“Tix ‘ TN
BEy )
AE—
S
J'.l j
—e e * FU1d0a

12. REMOVE SUPPOARTING LEVERS AND 5LIDER

; -
|
[
4
13. REMOVE FLOATING LEVER ASSEMBLY -
Remove the E-ring and the floating lever assembly. i
'
|
f
T
|
f -
14. CHECK THRUST CLEARANCE OF FLOATING ARM J:
Using a feer gauge, measure the thrust clearance hetween E -
the fleating arm and floating lever. i
Thrust clearance: 0.05 — 0.12 mm l
(0.0020 ~ 0.0047 in.} " -
If the clearance is not within specification, replace the
thrust washer.
Thrust washer thickness: 0.05 mm {0.0020 in.) -
0.10 mm (0.0029 in.) :
0.20 mm (0.0079 in.} i
0.40 mm (0.0157 in.) b - -
15. DISASSEMBLE FLOATING LEVER ASSEMBLY i
Remove the following parts: -
{1}. E-ring
{2 Return spring
{3) Control lever -

{4) Return spring
(8) E-ring

() Thrust washer
(7} Floating arm

46, REMOVE SHACKLE AND CONTROL

ASSEMBLY
Remove the following parts:
{1} Return spring
{(2) Balt
(3} Spring washer
{4}  Arm nut

el Chomlilee mmrd e o e v 1

i -
www crui$ercult comm
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- rueL 5y o TEN — mectiuhl Fumg FU-43

B — 17. SEPARATE SHACKLE AND CONTROL RACK ARM
7"{.' ﬂ Remgve the cotter pin and washer, and separate the
@ shackle and arm
%S
3] RGIBL
A
Control
Rack Arm
Shackle
FU1331
Siiding Weight Shaft 18. CHECK FITTING DIMENSIONS OF SLIDING WEIGHT

Shder SHAFT

While pulling on the shiding weight shaft, measure the fit-
ting dimensions with calipers as shown

Fitting dimensions: #9.7 — 50.1 mm

(1.957 — 1.972 in.}
If the dimensions are not within specification, replaca the
sliding weight shaft.

- \ Sliding weight shaft length: 30.7 mm (1.20% in.)
[ FU1 106 30.9 mm {1.217 in)

————

1 & 31.1 mm (1.224 in.)
;.__3} 31.3 mm (1.232 in.}
¥ 31.5 mm (1.240 in.)
y i 31.7 mm (1.248 in.g
b 31. 1.256 in.
—f"ﬁ @ 9 mm | in
% 19. CHECK THRUST CLEARANCE OF JOINTING BOLT

T g

(See pge FU-80)

o

"ff ‘ Thrust clearance: 1.5 — 2.0 mm
51 Shding Weight Shaft Length (0.058 — 0.07¢ in)
L:;'E FuU1a4Z8
&
, ;g 20. REMOVE SLIDING WEIGHT SHAFT
: i‘ {a] Unstzke the lock washer.
3 P ‘
¥ vy (b} Remove the following parts:
} £ {1} Lock nut

}

{2} Lock washer

(3) Lock nut

{4} Jointing bolt with thrust washer
(5) Sliding weight shaft

G IO L

?.-.-

FU1407

r
Iu-—u-.

AR AR e ol s 2

21. REMOVE GUIDE BUSHING
Using SST, remove the two bolts and guide bushing
ST 09260-58010 (09278-46020)

<

)

www cruisercult com
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FUEL SYSTEM — Injection Pump

a5T

Funvyso

FUCE |

FUTS00

22. REMOVE FLYWEIGHT ASSEMBLY

23,

(al  Using SST, remove the round nut
SS8T 09260-58010 {09260-78010, 09278-48020)

(br (AT
Remove the spring washer.

(e [M/T]
Remove the thrust washer and the flywe:ght assem-
bty

i) [asT)

Using SST, remove the flywaight assembly
S3T 09250-58010 {09267-76011)

(M/T]
CHECK THRUST CLEARANCE OF FLYWEIGHT

(al Install the flyweight without the dampers.
(b) Install the thrust washer and round nut
Torque: 525 kg-cm (38 ft-lb, 51 N-m)

{c)  Using a dial indicator, measure the thrust clearance
between the flyweight and camshaft bushing

Thrust clearance:  0.02 — 0.10 mm
{0.0008 — 0.0039 in.)

If the clearance is not with specification, replace the thrust
washer

Thrust washer thickness:
1.60 mm (0.0630 in.}
1.65 mm [0.0650 in.}
1.70 mm {C.0670 in.)
1.756 mm {0.0689 in.}
1.80 mm (0,0709 in.)
1.85 mm {0.0728 in.)
1.80 mm (0.0748 in.)

www cruisercult come

1.95 mm (0.0768 in.}
2,00 mm {0.0787 in.)
2.10 mm {D.0827 in.}
2.20 mm (0.0866 in.)
2.30 mm (0.0906 in.)

{d} Remove the flyweight assembly.

@the_cruiser_cult
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FUEL SYSTEM — injection Pump FU-45

- -y —  24. MM
- REMOVE CAMSHAFT BUSHING

Using SST, remove the camshaft bushing.
S5T 09260-58010 (09267-76030}

25. DISASSEMBLE FLYWEIGHT ASSEMEBLY
Remove the following parts

(1}  Adjusting nut

{2} Spring guide

(3} Outer idle spring

{4} Ouier adjusting washer

(5) Inner idle spring

(6] Inner adjusting washer

(7) Speed contro! spring

(8) Inner spring seat

(8) Mechanical spring

{10) Spring seat
CAUTION: Be careful not to get these parts mixed
up.

U030

26. [11B AND 13E]
CHECK THRUST CLEARANCE QOF STOPPER ARM
Using a dial indicator, measure the thrust clearance be-
rween tha stopper arm and governar housing.
Thrust clearance: 0.05 — 0.20 mm
(0.0020 — 0.007% in.}

{f the clearance 15 not within specification, replace the
thrust washer.
Thrust washer thickness: 0.1 mm (0.004 in.)

0.2 mm (0.008 in.}

0.5 mm (0.020 in.)

www cruisercult com
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FUEL SYSTEM — Injection Pump

118 and 138 {w/o HAC)

(0 (q)
(8}

:

]

7

{6)

FUNEGD

{10}

FU1E58

13B-T

FUIS34

FUTEDE

27. [11B AND 13B]

28.

REMOVE STOP LEVER AND STOPPER ARM
Remove the following parts.
(1} [w/ HAC]

Nut
(21 [w/ HAC) } 9
Spring washer i -
(3} [w/ HAC) ; |
HAC lever ; |
(@) [w/ HAC] S|
Nut
{5) [w/o HAC) R
Bolt A
{6) Stop lever | -
(7} Thrust washer [ '
i8) Return spring Il '
{8] O-ring X -
{10} Stopper arm o
{11} [w/ HAC) -
O-ring . .
(12) w/ HAC] ’
HAC arm .
[138-T} |
REMOVE NO. 2 FULL-LOAD STOPPER HOUSING ]
(a) Remave the following parts: -
{1) Nut I
{2) Spring washer '

{3) Stop lever
(4) Return spring .
{8} C-ring J -

(b} Using SST, remove the four bolts, stopper housing
and stopper arm.

SST 092680-58010 (09276-76010) B o

i) Disassemble the following parts:
(1) Spring seat wWww Crufsercut tome.

{(2) Boost compensator arm
(3} Ne. 2 full-load stopper housing

3 i 4
il

@the_cruiser_cult



FUEL SYSTEM — Injection Pump FuU-47

Disassembly of Pump Body

(See page FU-30 and 34} B and 3B

{See page FU-31, 32 and 34) 11B and 13B

(See page FU-31, 33 and 34) 13B-T

1. REMOVE PUMP COVER

Remove the two balts, pump cover and gaskets.

2 REMOVE PLATE PLUGS
Remove the four plate plugs.

RS

i R AR

AR RN

3. INSTALL SSTTO TAPPET SERVICE HOLES

Using SSTIA}, turn the camshaft and insert S5TIB) into
gach tappet service hole when the tappets are at their
hightest positions.

SST B and 2B 09260-46012
(09274-46011, 09278-46010)
11B, 138 and 13B-T
09260-58010
{09274-46011, 0927 B8-46020)

4. REMOVE SPLINE SHAFT
(a) Using 55T, remove the round nut and spring washer.

SST B and 3B 09260-46012
{09266-46011, 09278-46Q1 o)
11B, 138 and 13B-T
09260-58010
{09266-76011, 09278-46020)

www cruisercult com
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FU-48

FUEL SYSTEM — Injection Pump

Band 3B

fuohe

FUQ73S

T an

6.

(bl Using SST, remove the spline shaft.
SST B and 3B 09286-46011

11B, 138 and 138-T
09260-58010 (09267-76011)

CHECK CAMSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth with a wooden stick.

Standard clearance: 0.03 — 0.05 mm

(0.0012 — 0.0020 in.)

Maximun clearance: 0.1 mm (0.004 in.)

if the clearance is greater than maximum, replace the

thrust washer,
Thrust washer thickness:

B, 38 (Front and rear}, 11B, 13B and 13B-T (Front] | N

0.10 mm (0.0039 in.}
0.12 mm {0.0047 in.)
0.14 mim (0,0055 in.)
0.16 mm {0.C063 in.)
0.18 mm (0.0071 in.)
0.5 mm (0.0197 in.)
118, 13B and 138-T (Rear]
0.10 mm (0.0039 in.)
0.15 mm {0.0059 in.}
0.30 mm (0.0118 in.)
0.80 mm (0.0197 in.}

REMCVE PUMP FLANGE AND CAMSHAFT

{a}

Remove the five screws.

——

P o —— o Bl e

WWW CI’UISEI’CLI[t—EOTTh.

-
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FUEL SYSTEM — Injection Pump Fil-49

b} Using a plastic-faced hammer, lightly tap out the
pump flange.

ie] Remave the camshaft

7. CHECK SLIDING RESISTANCE OF CONTROL RACK

Using 2 spring tension gauge, measure the sliding resis-
tance. The rack should move smoothly.

Sliding resistance: 120 g (4.2 oz] or less

FUOB12

8. REMOVE TAPPETS, PLUNGERS AND PINIONS
{a) Using SST (B). push the tappet to remove SST (A).

59T B and 3B 09260-46012 (09274-46011)} and
09260-76017 (08272-76011)
11B, 138 and 138-T
09260-58010
{09272-76011, 09274-46011]

—g v

4
¥

't
1
J
I
I
I

£ ssTIA)
@
X TR
\ ) www cruisercult com
@], O
SST (B}

@the_cruiser_cult
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FUy-50 FUEL SYSTEM — Injection Pump

(b} Using SST (B), hald the tappet in the camshafy
chamber and take out the tappet through the . 34
camshaft bearing hole with SST (C} {

SS5T B and 3B 09260-76017

(09272-76011, 09273-76011)
118, 13B and 13B-7T
T (Al 09260-58010
(09272-76011, 09273-76011) o

{c} Remove the adjusting stum{s). '

| A

FUOE1S

N Y S R

—~ . . BN (d)  Using SST, hold the lower spring seat and take it out ]
afﬂ LN 2= together with the plunger.
o] ~ ’ B \\ o -
. SST B and 3B 09260-46012 {09275-46010) -
= 11B, 138 &nd 13B-T y
(2> 09260-58010 (09275-48010)
(e} Remove the spring, upper spring seat and pinion. =
Pt
FUDETE ! = )
NOTE: . . b ]
# Do not touch the sliding surfaces of the plunger with i
your hand. P l
- . -
g -
i -
FUDOS3 .-
® Arrange all parts in correct order. bz
2 2 9 8 -
Cg &) S L
BEEN .
z 5 " g
1 d g s
& & & &
& =7 = & " "
LT I 6 i
1 2 3 4 FU1518 B

9. REMOVE CONTROL RACK '

i)

o -

Remove the guide screw and puil out the control rack v

winw cruisercult cormme

@the_crulser;_-t:ullt
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FUEL SYSTEM — Injection Pump FUF-61

Fu1538

10. REMOVE DELIVERY VALVES AND PUMP CYLINDERS

fa}

(b)

Remove the two lock plates

(B and 38]
Using SST, remove the delivery valve holder and
spring.

SST 09260-76017 (09270-76010)

(e}

[11B, 3B and 13B-T]
Using SST, remove the delivery valve holder, O-ning,

stopper, spring and gasket.

SST 09260-58010 (09270-76010}

d)

[B and 3Bj
Using SST, remove the delivery valve and gasket.

SST 09260-76017 [09271-76011)

ie

{f}

(B and 38]
Raise the pump cylinder with your forefinger, and
remove it.

[118, 13B and 13B-T]
Raise the pump cylinder with your forefinger, and
remove it together with the delivery valve.

www cruisercult com
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FU-B2 FUEL SYSTEM - Injaction Pump

NOTE: - T

® Do not touch the sliding surfaces of the delwery valve
with your hand.

FLDSES

® Arrange all parts in carrect order.

118, 138 _,:'% """" @‘ """ = g ';

am_:! 13R-T Gt 8--m-—Zmmmeeeenn s

FLU1520

11. REMOVE GOVERNOR HOUSING
IB and 3B]
"Remove tha five bolts, governcr housing and gasket.

B and 2B

et T = .. -

[11B, 13B and 13B-T]

Remocve the seven balts, stopper bracket, governor hous-
ing and gasket.
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FUEL SYSTEM - Injection Pump FU-53
— -] TINSPECTION OF INJECTION PUMP -
NOTE: Do not touch the sliding surfaces of the pump
plunger and delivery valves.
:
ﬁ o . " }
FLOS8T! - .
T 1. INSPECT DELIVERY VALVES - -
(a} Check the valve seat surface and piston relief valve
far scratches.
Valve Seat
Piston Relief If necessary, replace the valve as a set,
Surface Valva
- -- A
FUDEB; — - . . e L
{b) Pull up the valve and release it. Check that it sinks
Jie . - .- smoothly 10 the valve seat.

FUO742

60°

FLOB1S

Matchmarks

If not, replace the valve as a set. .

NOTE: Before using a new valve set, wash pff' the rust
., Prevention compound with diesel fuel and perfofri, thy
above test. - ' ' _ -

Tl

2. " INSPECT PUMP PLUNGERS ) o
* % @) "Tilt the cylinder slightly and pull out the plungér.

{b) When released, the plunger should sink- down
i smoothly into the cylinder by its own weight.

{c] Rotate the plunger and repeat the test”at various
positions.

if the plunger sticks at any position, replace it as a set.

3. INSPECT CONTROL RACK AND PINION -

Check the tooth surfaces of the cantrol rack and\ginion far
WA CI’LIISEI‘CLIHZ com
wear or damage.

NOTE: Before disassembling the pinion, ¢h
matchmarks of the pinion and sleeve are aligneé:

@the_cruiser_cult

FLOH A5




FUEL SYSTEM — Injection Furnp

FU-54 '
— 4, INSPECT SPRINGS & 1
Using calipers, measure the free length of the spring -
15 < e
. AR
\ 2|7
rh

MO0 { 'l 4
Free length (Approz ) mm (il 1. 1
ltemn Delivery Plunger Governor mechanical Spead Inner Outer I
valve s nng main governor contral idiing 1shng
spring pring spring sprimg spring spring sprng
B 37.0 (1 457) | 49.4 (1 945) | 45.6 [1.785} 38.0 (1 4886) / 1
3B 370 {1.457) | 49.4 1,945) | 1.8 12031} " | 38011488
118. 13B (M/T) and
13B-T (M/T) 19.8 (0.760} | 48 & (1.945) 102 (0.402) | 24 0 {0.945) | 26 0 {1.024) | 238 o937
13B (A/T) and l
138-T (A/T) 198 (0 780) | 49.4 {1 945) / 10.2 (0402) | 24 0 (0.845) | 24.4 (0.961) | 23.8 (0.937) -

FUGT2

Yacuum

wi HAC

If the free length is not as specified. replace the spring.

_ll—- 4

. INSPECT TAPPETS -
Measure the combined looseness with the tappet rolier '
when assembled. ‘
Maximum combined looseness: 0.3 mm {0.012 in.) -
If the combined looseness is greater than maximum, re- : i
place the tappet assembly.

6. [w/ HAC] -
INSPECT HIGH ALTITUDE COMPENSATCR {HAC) ]

{a} Apply 370 - 700 mmHg (14.67 - 27.56 in Hg, —
-

49.3 — 93 3 kPa) of vacuum to the HAC, and check
that push rod moves i
Stroke: 3.1 — 3.6 mm (0,122 — 0.142 in} '

If abnormal, replace the HAC. 1

|

(bl Measure the clearance between the push rod flangs B
and HAC body www cruisercult come
Clearance lat sea levell: _
B and 3B 0.1 — 0.3 mm {0.004 — 010 |
$1B and 13B 0.2 — 0.5 mm (0.008 — 0. — - .

If the clearance is not within specification, admg@ﬂ?ﬁsr%éer_cult
1

adjusting screw F
- L)



FUEL SYSTEM — Injection Pump

FU-55

| |

o W/ HAC NC_!TE: Since the position of the push rod depends cn
_5_ 2,2 altitude, the clearance mentioned above mustbe 0 1 — 0.3
52 ﬁzé mm {0.004 — 0012in}or 0.2 ~ 0.5 mm (0 008 — 0.G20
z E2g in.) plus the amount of push rod shift as shown in the
5601 figure,
2,000 - - - -- - R IS
ocol - 8891 ____ :
' ;
ol 760 . : .
Q 0.5 10 1.5 20
Fush Rod Shift {mm)  ruiass
13B-T 2 [13B-T]
Pressure 1 36 kg/em INSPECT BOOST COMPENSATOR
(@} Apply 1.36 kg/em? [19.3 psi, 133 kPal of pressure to
the boost compensator.
(b} Measure the push rod stroke.
Push rod stroke: 4.0 — 5.0 mm {0.157 — 0,197 in.)
If the stroke is not within specification, replace the boost
compensator.
FLi1 383
136.T el  Apply 1.36 kg/em? {19.3 psi, 133 kPa) of pressure to
136kglem? 133 kalom? the boost compensator,
id) Measure the time it takes for the pressure ta drop ta
- 1.33 kg/cm? {18.9 psi, 130 kFa).
Pressure drop: 10 seconds or more
10 Seconds or More & If the pressure drops in less time than specified, replace
the boost compensator.
FLYJA4

www cruisercult com
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FU-56

FUEL SYSTEM — Injection Pump

FUY3BE

Bearing

Thrust
Washer

Plate
Washer

55T

FL1026

FUB02

T

FUDT23

SS8T

Tulhh

REPLACEMENT OF BEARINGS AND OIL
SEALS

REPLACE CAMSHAFT BEARINGS
[Front and Rear Bearings]

{a}  Using 85T, remove the bearings

SST B and 3B 09958Q-20017
118, 13B and 13B-T
09950-58010 {09287-58010)

{b} Using SST and a press, press In a new bearing
together with the plate washer and thrust washer(s)

SS7T B and 3B 09288-76010
11B, 13B and 13B-T
09260-58010 (08285-76020)

[Outer Race of Front Bearingl
{a) Using SST and a press, press out the outer race.

SST B and 3B 09286-76011
118, 138 and 13B-T
09260-58010 (08286-78010)

(b} Using S5T and a press, press in a new outer race.

SST B and 3B 09608-12010 (03608-00040)
11B, 138 and 138-T
09260-58010 (09288-00010)

[Cuter Race of Rear Bearingl

|

{a} Using SST and a press, press out the outer FaGRw crutsercult comm

S5T B and 3B 09286-76011
1718, 138 and 13B-T
09260-58010 (09286-76011)

@the_cruiser_cult



FUEL SYSTEM — Injection Pump

FU-B7

957

aVARES]

e

B and 3B

@@@

FU1538

Fl | )

Fjrsal

2.

3.

[B AND 3Bl
REPLACE BEARING OF SPEED CONTROL SCREW

Install new gaskets.

REPLACE OIL SEAL OF LEVER SHAFT
Apply MP greass to a new oil seal ip.

(b) Using SS5T and a press, press in a new outer race.
SST 09608-12010 {09608-00040)

www cruisercult com
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FU.58 FUEL SYSTEM — Injection Pump

ASSEMBLY OF INJECTION PUMP

Assembly of Pump Body =

(See pages FU-30 and 34) B and 3B
{Sae pages FU-31, 32 and 34} 11B and 13B
(See pages FUI-31, 33 and 34) 13B-T -

1. MOUNT PUMP HOUSING TO SST (STAND)
SST 09241-76022 -

FLH 58t

2. |NSTALL GOVERNOR HOUSING -
[B and 3B]

Install a new gasket and the governor housing with
five holts. .

Torque:
10 mm bott head 85 kg-cm (74 in.-lb 8.3 N~
12 mm beolt head 190 kg-cm (14 ft-lb, 18 Non —

[11B, 13B and 13B-T]

Instail a new gasket, the governor housing and stop) ..
bracket with the seven screws.

Torque:
10 mm bolt head 85 kg-cm {74 in.-Ib 8.3 N- _.
12 mm bolt head 1980 kg-cm (14 ft-Ib, 19 N'n

3. INSTALL PUMP CYLINDERS AND DELIVERY VALV ~

{a) Align the notch of the pump cylinder with the knc
pin of*the pump housing.

{b) Install the pump cylinder.

{c)  install the delivery valve
" X’r . WWWCI’UISEI’CUHZCOFTL..

J L
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FUEL SYSTEM — Injection Pump FuU-59

Fuge T

FLOTZO

FLOB2E

4.

d} (B and 3B}

Using 557 and a plastic-faced hammer, lightly tap in
a new gaskel.

SST 09260-76017 (09262-76010)

{&) [118, 138 and 13B-T]
Install a new gasket.

(fl (8 and 3B]
Install the delivery valve spring and holder Do not
torque the delivery valve halder yet

{gl 111B, 138 and 13B-T}
Install a new O-nng to the delivery valve holder.
Install the delivery valve spring, stopper and holder.
Do not torque the delivery valve holder yet.

INSTALL CONTROL RACK AND PINIONS
la) Install the control rack with the guide screw.

(o} Assemble so that the pinion with the sleeve swings
evenly left and nght when the rack is moved to the
right and left.

{c}  When installing the pinion to each pur"/r'uvchr 13 giuit com

check the control rack for smooth a
movement,

@the_cruiser_cult



FU-60 FUEL SYSTEM — [njection Pump
5. INSTALL PLUNGERS AND TAPPETS r I
fa) Install the upper spring seat and plunger spring
(b] Assemble the plunger and Jower spring seat
{e]  Using SST, insert the plunger and lower seat assem. [ £
ofy with the designation mark of the plunger driving k3N
tace facing pump cover side. ' 1:?" : }
SST B and 3B 09260-46012 (09275-48010) I3 |
118, 13B ang 13B-T ¥ ‘_
09260-58010 (09275-45010) L
— Designation mark (Example): 5,799 ff%:
NOTE-  After inserting the plunger, turn the lower SPrng ,*’
\)‘?@ . seat a half turn to pesitien the notch facing dawnward so - 1
K9 B the plunger will not slip cut
‘~ NP pLna e

(d] Using SST {A), insert the tappet together with the
adjusting stum through the camshaft bearing hole
and hald the tappet to SST (B)

G B oot s e,

SST () SST 18] SST B and 3B 09260-76017 -
{09272-76011, 09273-76011}
11B, 13B and 13B-T
e 09260-58010 =
(09272-76011, 09273-76011) S
{el  Align the driving face of the tappet with the Ggroove q_i_ i
Control Sleeve of the pump housing. = o
s
(f)  Align the driving face of the plunger with the groove =
of the control sleeve. £
=
Go .
gHL - &,
T \:{ﬁ\\\\\\g\\ D 1 -
Dtiving Face Drrving Face

FUOE29

I

!
{g) Using SST (B), press in the tappet and insert $ST (C) b =
into the tappet service hole

SST B and 38 09260-46012 (09274-46011) and -

' 09260-76017 (08272-76011)

118, 13B and 13B-T i
09260-58010

e

(09272-76011, 089274-4601 1 ' . -
Y th)  When instaling each plunger and tappet, check the | &
= contral rack for smooth and effortiess movement E
T ssT ,@/ w
% X

WWW CrUIS @PEHLE COMum

L] N

.l'. L
@the_cruiser JJH:

: 3 T ™ l
\ SST (8] :
T 3 TR

wlly
we
1 ar
e
.
AR b=
FUDE ¥ & 1

Yt

AR




FUEL SYSTEM — Injection Pump FU-61

6. TORQUE DELIVERY VALVE HOLDERS
=~ {al Torque the four delivery valve holders.
h Torque: 375 kg-cm (27 ft-1b, 37 N'm)

= NOTE: When one delivery valve helder s tightened,
move the control rack to the right and left and check the
tightness of the rack

FUIELL

b} Install the two lock plates.

7. CHECK SLIDING RESISTANCE OF CONTROL RACK
{See page FU-49)
Sliding resistance: 120 g (4.2 oz) or less

8. INSTALL CAMSHAFT
{a) Insert the camshaft into the pump housing.
CAUTION: Be carefut of the installation direction.

118,138 \ 4
and 138-T \J

T__-_‘

}.—;—-

',___

FUTD4E
FU1546
FU15EQ

(b} Apply liquid sealer to the screw without the spring

ﬁE‘E
L R washer.
Na Spring Washer E\‘%&_’\_A/I ‘ i
v c} Install a new gasket and the pump flanr_:w with the
ww cruisercult com

five scraws

Screw R _
< @ |
:J.,i‘ 1]
- Cmes ﬁ : 9. CHECK CAMSHAFT THRUST CLEARANCE
f— __\O/:@ My“ {See page FU-48)
d = o Standard clearance: 0.03 — 0.05 mm @the_cruiser_cult

(0.0012 — 0.0020 in)
i L - Maximum clearance: 0.1 mm (0.004 in.}

I f—— —

—
E?’

Y

i

FUOT 480




FU-62

FUEL SYSTEM — Injection Pump

B and 2B

FU1as2

FUDYEG

FUQ7&4

fun724

lnuhﬂj

10. INSTALL SPLINE SHAFT
(@) Install the set key on the camshaft.

(b) Align the set key groove of the spline shaft with the
set key.

{c] Using SST, install the sphine shaft with the Spring
washer and round nut.
SST B and 3B 09260-46012
08266-46011, 09278-46010Q)
11B, 138 and 13B-T
09260-58010
{09266-76011, 09278-4B020)
Totrque:
8 and 3B 650 kg-cm
(47 t-1b, 64 N-m)
118, 13B and 13B-T 925 kg-cm
(69 ft-lb, 91 N'm)

11. REMOVE SST FROM TAPPET SERVICE HOLES

Using SST (A, turn the camshaft and remove the SST (B).

58T B and 3B 09260-46012
(08274-46011, 09278-46010)
11B, 138 and 13B-T
09280-5801¢
(09274-46011, 09278-46020)

12. INSTALL PLATE PLUGS

{a}l Apply liguid sealer on the threads and under the plate
plug heads.

{b} Install the four plate plugs.
Tarque: 650 kg-cm (47 ft-Ib, 64 N-m}

13. INSTALL PUMP COVER

Install the gasket and pump cover with the two gask ¥ ™!

and boits

o F;"'.W X

v
JercuTt come

—

-
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FUEL SYSTEM — Injection Pump FU-63

FU1427

Injectin Purnp Cover

FU13E3

ST .

AT L]

FUCB3Z

O mm

FUQETY FUTAZS)

Adjustment of Pump Body

1,

PRE-TEST CHECK AND PREPARATION

{al The specifications for test nozzles and nozzle holders
are as follows’

Test nozzle:
B DN 4 5D 24 ND 80
3B DN4 SDND 1356
11B, 13B and 13B-T DN 12 5D 12A

Test nozzle holder valve opening pressure;
B and 3B 115 — 125 kg/cm?
(1,636 — 1,774 psi
{11,278 — 12,258 kPa)
11B. 13B and 13B-T 170 — 180 kg/cm?
(2,418 — 2,560 psi)
(16,671 — 17,651 kPa)

(b} Check the accuracy of the tachometer.
Allowable errar: =+ 40 rpm at 2,000 rpm

{c) Remave the injection pump and contro! rack covers.

(d] Mount the injection pump body on the pump tester.

{e) Rotate the pump by hand and check that it turns
smoothiy.

i} Install the rack scale so that its zero point is at the
position where the control rack is pulled fully toward
the governor side, and set it to allow easy reading of
the scale graduations. www cruisercult com
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FU-64 FUEL SYSTEM — Injection Pump

FLQETS

FUOS34

40 — 45°C

FUN G448 FLO24

FLarsz

—— e,

{g) Install the injection pipe with the following specifics.

tions:
Cuter diameter: 6.0 mm (0,236 in.)
Inner diameter: 2.0 mm {0.079 in.)
Length: 600 mm (23,62 in.)

Minimum bending radius: 25 mm (0.98 in.} or more

{h}  Connect the fuel intet pipe.
i) Install the blind plug to the bleeder hole.

(i) Install the cover to the feed pump installation sur-
face, and fill the pump camshaft chamber with

engine ol

{k} [B and 3B]

Fuel feeding pressure to injection pump should be

05 kg/cm? (7.1 psi, 49 kPa).

o
H
o -
4
=
HE
[
. -
!
I -
L]
-
— l
"
_‘:j__ 5 ™
w | -
=1
= -
ey
oy
Ly
x5t
==
e L' -
-
o
N
i = \
+
G
-y
1 -

Fuel feeding pressure to injection pump should be . -
2.0 kg/ecm? (28 psi, 196 kPa), =
(m) Fuel temperature for pump testing should be 40 — . h’f -
45°C (104 — 113°F). (e
[
! s_:st -
P
{n) Bleed the air from the pump housing 1,;

NOTE. Be gareful that fuel does not enter the pumﬂ/vcrmlseriuit;con’l-

housing during bleeding.
(ol Race the injection pump to 1,000 rpm for 5 minut

CAUTION: Check that there is no fuel leakage
abnormal noise.

=
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FUEL SYSTEM — Injection Pump FU-65

NOTE

® Measure the volume of each injection cylinder with a
measuring cylinder.

30 Seconds ® Tilt the measuning cylinder for 30 seconds and pour out

the fuel. Then, raise the cylinder upright and measure
j the next one,

\ ® To obtain an accurate reading, wait until the bubbles in
the graduated cyltinder disappear before measuring.

FUGBIE FUB233

2. CHECK SLIDING RESISTANCE OF CONTROL RACK
Using a spring tension gauge, measure the shding resis-

tance.
Pump rpm Siding resistance g lo2)
0 120 (4.2} or less
1,000 5O (1.8) or less

3. ADJUST INJECTION TIMING
A. Adjust pre-stroke for No. 1 Plunger
{al Set the control rack position at 11.0 mm (0.433in).

FLaE3?

b} Loosen the overflow cock of the pump tester bench

High Pressurs nozzle holder.

¢} Fuel feeding pressure to the injection purmp should be
on the high side.

FUOE3E Fucsaﬂ

www cruisercult com
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FU-6E

FUEL SYSTEM — Injection Pump

FUDGAD
FUQE4S

FuoGar
FUDEa7

(d)

then set the dial gauge on the No. 1 tappet.

557 B and 3B 09260-46012 (09283-46010)

{e)

118, 138 and 13B-T
09260-58010 (09283-46010)

T ™
Using SST, set the No. 1 tappet te BDC position, and \ ']

w_d

Rotate the camshaft clockwise, and measure the lift
of the No. 1 plunger when it moves from BDC to the -
injection startng position {the point where fuel flow-

ing from the overflow pipe stops}.

Pre-stroke:

{f)

B and 3B 1.80 — 2,00 mm

{0.0748 — 0.0787 in.)

11B, 13B and 13B-T 3.056 — 3.16 mm

{0.1201 — 0.1240 in.) -

Using SST, adjust by changing the adjusting shim.

SST B and 3B 09260-46012 {09280-46010)

11B, 13B and 13B-T
09260-58010 (09280-46010}

Adjusting shim thickness:

0.10 mm (0.0039 in.)
0.15 mm (0.06059 in.)
0.20 mm (0.0079 in.)
0.20 mm (0.0118 in.)
0.40 mm (0.01568 in.]

www cruisercult come
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FUEL SYSTEM - Injection Pump FU-67

(cﬁ

FUDE4S FUDEA1

FUOBER

B.

Adjusting shim thickness {cont’d}:
0,60 mm {0.0238 in.}
0.70 mm (0.0276 in.}
0.80 mm (0.0315 in}
0.9¢ mm (0.0354 in.}
1.00 mm {0.0394 in.
1.10 mm [0,0433 in.}
1.20 mm (0.0472 in.)
1.30 mm {0.0519 in.}
1.40 mm (0.06561 in.)

NOTE:
® The pre-stroke will increase with a decrease in shim
thickness and decrease with an increase.

® When adjusting the pre-stroke, the matchmarks placed
on the pump and pump retainer during disassembly
may not align. Therefore, make a note of the pre-stroke
value for installation of the pump retamer.

Adiust Injection Interval

{a) Using the No. 1 cylinder injection starting tima posi-
tian as a base, measure the injection starting angles
in the order of injection.

Cylinder No. Injection starting angle
1 o°
3 89°30" — 90°30'
4 179°30" — 180°30°
2 269°30" — 270°30°

{b) Adjust by using the same procedure as pre-stroke
adjustment.

NOTE: The injection starting angle will change about 30
with 0.1 mm (0.004 in.} change is shim thickness.

Adjust Tappet Clearance

la) Using SST {A}, insertthe 0.2 mm (0 008 in.) gauge of
SST {B) between the spring lower seat and adjusting
shim, and rotate the camshaft slowly.

SST B and 3B 09260-46012 (09280-46010) and
09288-46011
118, 138 and 13B-T
03260-58010 {09280-46010) and
09{288-45011

Tappet clearance: 0.2 mm {0.008 in.} or R Buisercult com

CAUTION: If there is interference befw
plunger driving face and lower poertion of
or if resistance is felt while rotating the
indicates that there is less than 0.2 mmt
clearance sofdo not rotate it any further.




FU-E8

FUEL SYSTEM — Injection Pump

Ibl 1 the tappet clearance is less than specification .]
recheck the pre-stroke.
Pre-strake; -
B and 3B 1.0 — 2 00 mm 2
{0.0748 — 0.0787 in.)
118, 138 and 138-T 3.05 — 3.15 mm
(0.1201 — 0.1240 in.) -
{c) Recheck the injection interval,
. -
Cylinder No. Injection starting angle
1 0° .
3 §9°30' - 80°30° | e
4 179°30 - 180°30°
2 269°30° - 270°30° .
. -
k]
E'::
-
s
4. ADJUST INJECTION VOLUME N
{a} Remove the blind plug from the bleeder hole and E
install an overflow valve. =
{b) Measure each injection volume. o
FUDGA S
Control rack . Injection volume Varation 1
item positicn Pump rpm Mef:;‘:;"g of each cylinder limnit
mm f{in.) s cs leuin.) cc cu in.)
16.0 (0.630) 100 200 140 -1601(085-098) | 12 {007} -
86 (0338 | 1,000 200 46 - 561028~-034 | 04(0.02) l
B 117 10460) | 1,100 200 100 ~ 106 (061 - 085} | 04 (002) : -
117 (0460) | 1.700 200 104 ~ 1141063 -070) | 0.5 (0.04)
6.5 {0 256) 325 500 25~ 45(015-034) | 1.0 (006}
175 (0689 100 200 135 - 165082 -~101 | 18i011) -
38 80 (0315 | 1,000 200 43 - 511{026-031 | 06 (D.04) g
(Cmd ‘;Eft”b‘f' spec 123 (0.508) | 1,100 200 11.1 - 117 (068 - 071} | 06 ©0&hw dusbreucome
a o. 4
22100-58022 129 {0508) | *1.700 200 11.3 - 123 {069 - 075) | 05 0PS % —
65 (0256 325 500 20- 50{012-0311 | 15 b=
175 (0 689 100 200 [140-1601085-098 | 120088 ' .7
38 80 (0.315) | 1,000 200 43 - 51{026-031) | 0.4 {0032 .
{Others) 129 {0508) [ 1,100 200 111 -11.7(068-071) | 04 {002) -
129 (0508 | 1.700 200 113-123 (063 ~075) | 06 (004 ot
6.5 (0 256) 325 560 25 - 45 (0.15 - 034} | 1.0 (006 @



FUEL SYSTEM — Injechion Fump FU-69
| —
- cont'd
o | rack - Injection volume Vanation
l ftern Cc;c:;?tuon Pump rpm szrs;';::g nfl each cylinder hmnit
- mm {in) ce feu in) ce lou in}
1 16.0 10630 100 200 100 — 140 {061 -085) 16 1010)
E 118 { 10 4 (0.409) 1,100 200 1101 - 115 (062 —0.70) 09 (005
- fw/a HAC) | 102 (0.402) 1,800 200 g9 —101 (054 —-062) 12007
‘1 o Py 325 500 35~ 55 (021 - 040 151009
- 16.0 (0 630) 100 200 100 - 140 ©61-085 1610
l. 118 104 {0.409) 1,100 200 95 - 10.7 (058 - 062)] 09 (0085
E ~- e/ HAC) l_m 3 {0 40B) 1,800 200 a3 - 105 (057~ 0864) 12007
PP o) 325 soo0 | 35- 65 (021 -0s0l 15009
|- '_—__ 16.0 (0.630) 100 200|124 - 164 (076 - 1.00)| 186 {0.10)
105 0413} 1,100 200 172 -118 (068 -072) 02(008)
] 138 MT 108 - 120 (066 - 073}
l,_ /o HAC) 10.3 {0 406) 1,700 200 |98 122 (066 - 074) 12 {0.07)
91 150;58} 325 500 25 65 (0.21-040) 1510089
- [ 16.0 (0.630) 100 200 1124 - 16.4 {076 - 1.000 1.6 (010l
'% 138 MIT 105 0.413) 1,100 200 112 -11.8 (068 —0.72)) 0.9 [0.08)
10.4 {0.409) 1,700 200 1113 -123 (0.69 - 0.75) 1.2 0.07)
r tw/ HAC)
, JPEOX oy | 328 500 | 35- 65 (.21 ~040) 15009
rj— 16.0 {0.630) 100 200 188 - 228 {(1.15 ~ 1.38) 1.6 (0.10)
198 A/T 10.2 0402} 1,100 200 112 -11.8 (068 —-072| 0.9 [0.05]
J_ 10,0 (0.393) 1.700 Jo0 |106- 118 (085 —0721 12007
8.4 [0331) 400 c00 1425 - 7.25(0.26 — 0.44)| 1.5 (009 |
160 (0.630) 100 200|124 - 164 {0.76 — 100}| 1.6 (0.0}
j- 111 {0.437) 1,100 200|135 - 143 (082 - 0.87]] 0.9 (0.05)
13B-T M/T 109 (0.429) 1,700 260 |128-13¢ (079 - 088)] 121007
il o P as8) 325 500 | 35- 65 (021-040) 151009
: 160 (0830} 100 200 |176- 228 (107 -139)| 1610
_l 138.T AT 10 8 {0.425) 1,100 200|128 - 136 (078 —0.83)| 09 (005
: 109 (0429) | 1,700 200 |136-146 083 ~08%] 120007
g4 (0331} | 400 00 lazs - 725 1026 — 0.44) 151008
) * BB
; e} Loosen the clamp screw of the control pimon, and
‘ adjust by rotating the control sleeve.
¥
i www cruisercult com
e ——
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FU-70 FUEL SYSTEM — Injection Fump

-
—r— 4

— Assembly of Governor [B and 3B]
7— (See page FU-32)
%—éﬁg 1. INSTALL STOP AND ADJUSTING LEVERS : "
B—= {a} Install the following parts "§4 :

' (1) Return spring > .
(1)—* (2)  Stop lever I
{5)————t “ (3] Q-ring .

12! {(4) Washer .
(5} Set key
(6) Adjusting lever i I -
(7} Bolt
Torque: 88 kg-cm (74 in.-Ib, 8.3 N'm) l
{b) Hook the return spring to the stop lever. : '
L
AR
o
FLAS 16 :I_ -
2. INSTALL STEEL BALL GUIDE s
Using SST, install the ball guide with the spring washer :"
. and round nut. R
SST 03260-46012 (09278-45010) and R
09260-76017 (09286-67011) |
Torque: 550 kg-cm (40 ft-lb, 54 N-m)
) | -
FU1517 1 |
3. INSTALL STEEL BALLS AND SLIDER [ -
Install the following parts.
{1) Six steel balls
Apply MP grease to the stesl balls. ! -
(3) (2} Shder |
{3) Plate washer {thick} |-
Py
FU1513 ‘
4. INSTALL CONTROL RACK LEVERS i
(8} Install the upper control lever, plate washer and lowee cry sercﬁlt*omﬁ
. control lever. : '
(bl Install the shifting pin.
- {e) Install the bolt ' L -
. @the_cruiser_cul
Torgue: 55 kg-cm {48 in.-lb, 5.4 N'm}
i -
-I'H::
£Li1512 I -



FU-71

FUEL SYSTEM — Injection Pump
5. INSTALL SPEED CONTROL SPRING AND GOVERNOR
4 COVER
{5 install the following parts
\ (1} New gasket
(2) Spring seat (thin)
(3} Speed control spring
{4) Governor cover
R (5} Six bolts
a) @ @l FUIS1) Torgue: B85 kg-cm {74 in.-1b, 8.3 N-mj}

6. [w/ HAC]
INSTALL HIGH ALTITUDE COMPENSATOR [HAC)

Install the HAC with the three bolts.
Torque: 85 kg-cm (74 in.-lb, 8.3 N-m)

FU1%510

INSTALL GOVERNOR DIAPHRAGM
install the following parts:

11} Governor diaphragm

{2) Connecting bracket

{3) Spring washer

{4) Nut

7.
(4} {a}

I e e

Align the knock of the governor diaphragm with the

{bl
knock groove of the governar Gover.
Insert the governor diaphragm into the governor

{c}

cover.

INSTALL GOVERNOR MAIN SPRING AND GOVERNOR

DIAPHRAGM HOUSING
Install the following parts:
{1} Governcr main spring
(2} Adjusting shimis)
{3} Governor diaphragm housing
@the_cruiser_cult

{4) Four screws

www cruisercult com




FU-72 FUEL SYSTEM — Injection Pump

T m—
Adjustment of Governor [B and 3B]
Governor Charactecristic Ciagram
L —
B
Pneumatic Gevernor Section Mechanical Governor Section
1,100
850 s
Iy
B50 4 -
[ E
5 780 £
= 5
e 640 £ Vacuum 450 mm H,0 s
E 600 Z 11.7 ef -
£ -y %)
E T 96 4
a — =
> g s
E X
Q =1 L
AT -
L5,
.
o
i
11.7100 7.26.3 ) 192 205 o=
8.0 19.4 s
Control Rack Position {mm} Pump Speed {rpm} ':'r‘;
—
3B -
Pneumatic Governor Section Mechanical Governor Section —
\ 1.200 J o =
1.000 I -
i :
—_ -’
:OE' g = Vacuum 400 mm H,0
E E 129 | -
E g
£ 700 = o
=2 a 9.1 5 ir .
B i ] o L -
$ 580 % +92 £
= E
[~} N
& w crjins etd@t.come-
400 g ¥ Cold weather spec. i =
' & PartNo.22100-580 f:i
—r—
J__ . -
T o @the_c ulser_ctl-lt
129 97 7087 171768 195 205 lT .
Control Rack Position {mm} Pump Speed (rpm) .&2\ -
FU1son % '
FU S0 by 4o |
b el




t

FUEL SYSTEM — Injection Pump FU-73

g —

— 1. PRE-TEST CHE
Id1e] ISprlrl‘:g Cépsulle ! {See page FU—E%"; AND PREPARATION

. s =t

o

2. FPREPATATION
{a) Remove the sealing screw plug.

(o} Using SST, loosen the idle spring capsule to keep it
inoperative.

SST 09260-76017 (08282-76010)

{c} Remove the cap nut and gasket.
{d) Fully tighten the speed control screw.

oy v DL e AT )

h__

s

3. CHECK AIR-TIGHT OF VACUUM CHAMBER
(a} Set the pump speed at 600 rpm.

) Apply 500 mm H,0 (19.68 in. H;0, 4.90 kPa) of
vacuum to vacuum chamber.

Fpe R arprRR PRSI LY N i B

(]

. mmi_..___ i

U534

{c) Measure the time it takes for the vacuum 10 drop to
480 mm H,0 (18.8 in. H,0, 6.28 kPa).

Pressure drop: 10 seconds or more

If the pressure 15 less than specification, retighten the
screws of the governor diaphragm housing, If necessary,
replace the grovernor ¢diaphragm.

*“ 10 Seccnds or More

EU14562 FLN450

4. ADJUST PNEUMATIC GOVERNQOR SECTION
A. Adijust initial position of control rack
' la} Measure the control rack position. www crursercult com

1 P Vacuum Control rack p %?
em ump rpmm mm H,0 {in H,0, kPa)

B 600 600 {23.62, 5.88] 117 I0461—"

Ethe—ck

3B 800 400 (15.75, 3 92) 129 (0508




FUEL SYSTEM — Injectiocn Pump

(o) [w/o HAC]
Adjust by turning the full stop capsule.

3
i .
el Iw/ HAC] E
Adjust by turning the HAC body. i -
o=
=
Adjust governor main spring e
{a) Measure the control rack position. l ||
o
1 by wm
Vatuum Control rack position '
Hem Pump rpm mm H,0 (in. H,0, kPa) mm {in) bo-
600 {2362, 5.88) 117 10.461)
B 800 640 (25.20, 6.28) 114~ 11.7 (0449 - 0.461) -
750 (2953, 7.35) 83 -~107 (0.366 - 0421}
3B 400 (15.75, 3.92) 12.7 - 13.1 (0.500 - 0516) v—
(, Cold wester spec. 600 580 (22 83, 5 69) 123 — 132 (0.484 — 0.520)
Part No. 22100‘58022) 700 (27 66, 6.86) 87 - 1071{0.343 - 0421) I e
400 (15.75, 3.92} 12 9 (0 508) =
3B (Others) 600 580 {22.83, 5.69) 125 - 129 (0492 — 0508) _
700 (27 .56, 6 858) B3 - 1050350 -0413) -

DA
Main Spring Adjusting Shim ™ =

FU1527

(b} Remove the governor diaphragm housing, and adjust
by changing the main spring adjusting shim. !

Adjusting shim thickness: 0.5 mm (0.020 in.) www cruisercult come

1.0 mm {0.039 in.)
2.0 mm {0.079 in,)
3.0 mm (0.118 in.) -

NOTE: The conirol rack position will increase Q-Wﬁ—%u'ser—cm.l
decrease in shim thickness and decrease with an increase. i

{c) Recheck the initial pasition of the controel rack -

S |
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FUEL SYSTEM — Inection Pump

FU-75

1,200 (47.24, 11 77)

.—.—-.-__
C. Adjust idling spring
la) Measure the control rack position.
ltem Pump rpm Vacuum Control rack position
mm H,0 {(n H,0, kPal mm lin
B0 (33.45, 8 34) 75 -85 (0295 ~ 0.335)
B 600 950 {37.40, 9.32) 71 -73 (0.280 - 0.287)
1,100 (4331,1079) 53 — 7.3 (0209 — 0.287)
35(Ca weatherspec | 500 1,000 (33 37.9 81 67— 7.3 (0264 — 0.287)
PartNo 22100-58022 1,200 (47 24,1177} 50 — 6.4 {0.197 - 0252}
1,000 {39.37, 9.81) 59 ~ 7.1 10.272 — 0.280
3B (Others} 600 ‘ ! )

52 - 62 {0.205 — 0.244)

L—-

b} Using SST, adjust by turning the idling spring cap-

sule.

85T 09260-76017 (09282-7601 0}

ADJUST MECHANICAL GOVERNOR SECTION

Adjust speed control spring
la} Measure the control rack position.

tem Pump rpm mm ::C?L:i?nr?'l-{zﬂ, kPal Control rack positianmm {in.}
1,920 450 (17.72, 4.41) 117 {0461}
B 1,940 450 (1772, 4 41) 116 — 11.7 [0.463 - 0481
2,050 450 (17.72, 4.41) 8.8 — 10.4 (0.346 — 0.409)
1,700 400 {16.75, 3.92) 125 - 13.3 (0492 — 0524
3B 1,760 400 {15 75, 3.92) 123 — 13.3 (0484 — 0524)
[ o Gl e e 8002) 1,950 400 {15.75, 3.92) 7.7 - 106 {0303 — 0417)
L 2,050 400 (15.75. 3.93) 5 2 {0.367} or lesswcruiserct com
1,700 400 {15.75, 392) 12.7 - 13.1 (0500 7 QSEE——
38 (Others) 1,760 400 [15.75. 3 92) 125 — 129 (0432 \ CROE—F
1.950 400 (15.75, 3.92) 79 — 104 (0311 @0 ser dut
L 2.050 400 {15.75, 392) 8.9 (0.350) or less -




FUEL SYSTEM — Injection Pump

(b}

(al

(b}

Adjust by turning the speed control screw

T

6. ADJUST TOTAL INJECTION VOLUME

Operate the adjusting lever in several tmes in order -
to stabilize the injection pump.

Measure the total injection volume -

- Total injection volumae
Yacuum Measuring .
item Pump rpm . of gach cylinder -
mm H,0 {in. H,0, kPa) stroke ce oy n) |
700 120 4.72,1.77 1.000 182019880 {11.1 =12 1)
B w/o HAC 1,100 120 (4.72,1.77 1,000 2020 -~2100 (123 -128) —
1,700 120 472,177} 1.000 2100 - 2260 {128 - 13.8) !
700 120 472,177 1,000 190.0 - 206.0 (116 - 12.8)
B w/ HAC -
1,100 120 {472,177 1,000 2020 - 2100 (123 ~-128}
lw/o Tachometer)
. 1,700 120 {4.72,1.77) 1,000 2120 - 228.0 (129 - 139
700 150 (591,147 1,000 190.0 - 2060 {116 - 128) -
B w/ HAC
1,100 300 (11.81,284) 1,000 2020 -2100 {123 -12.8)
{w/ Tachometer)
1,700 450 (17.72, 4.41) 1,000 2120 - 2280 (129 ~13.9) .
38 w/o HAC 700 150 {5.91, 1.47) 1,000 1980 - 2220 {12.1 — 13.5) -
(Ccld weather spec. 1,100 280 (10 24,2.55) 1,000 2220 ~ 2340 (135 -14.3)
rt
2t 8022 1,700 400 (15 75.392) 1.000 2260 - 250.0 {138 — 15 3} -
700 150 (5.81,147) 1,000 2020 -2180 (123 —13.3)
3B w/o HAC
(hers) 1,100 260 (10.24, 255) 1,000 2240 -2320 (13.7 - 142
21 -—
= 1,700 400 (15.75, 392) 1,000 230.0 - 2450 (140-150)
700 150 (5.91, 147 1,000 206.0 ~ 2220 1126 — 13.5)
3B w/ HAC 1,100 260 {10.24, 2.55) 1,000 2240 - 232.0 {13.7 =W uisercllt comm
1,700 400 (15.75, 3.92) 1,000 2260 — 2420 138 /13— —

@the_cruiser_cult



FUEL SYSTEM — Injection Pump

FU-77

FU152%

FU1526

FLI1BOB

Fu 607

FU1S0E

7.

{c) [w/a HAC]
Adjust by turning the full stop capsule

td)  [w/ HACI
Adjust by turning the HAC body.

SEAL PARTS

Seal with new seal wire, lead seal and sealing screw plug

as shown

www cruisercult com
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FU-78

FUEL SYSTEM — Injection Pump

118 (w/ HAC) and 13B {w/a HAC]

%ﬁ iﬁ

(5l

FU1GDD

118 (w/ HAC) and 13B (w/ HAC)

13B-T

{4

13B-T

FinLe

e S

Assembly of Governor [11B, 13B and 13B-T)
(See pages FU-31 and 32} 11B and 138
(See pages FU-31 and 33) 13B-T
1. [11B AND 13E]
INSTALL STOPPER ARM AND STOP LEVER
Install the fallowing parts.

(1} [w/ HAC]
HAC arm
(2} [w/ HAC]
New O-ring
(3) Stopper arm : [ -
(4) New D-ring
(5) Return spring .
(6) Thrust washer
(7} Stop lever
(8] [w/o HAC) -
Bolt .
(3) Iw/ HAC] -
Nut -] -
(10} lw/ HAC]
HAC lever

{11) [w/ HAC] T
Spring washer -

{12) fw/ HAC]
Nut -

2. [11B AND 13B] ~

CHECK THRUST CLEARANCE QF STOPPER ARM
{See page FU-45)

Thrust clearance: 0.056 — 0.20 mm
(0.0020 — 0.0079 in.] -

3. [13B-T]

INSTALL NO.2 FULL-LOAD STOPPER HOUSING
{al Assemble following parts.
1) No 2 Full-load stopper housing
(2) Boost compensator arm -
{3) Spring seat
Torque: 190 kg-cm (14 ft-lb, 19 N'm}
(4} Stopper arm

(b} Using SST, install a new O-ring and the Ne. 2 stopper l
housing with the four bolts. WWW cruisercult ComMm

SST 09260-58010 (09276-76010)
Torgue: 85 kg-cm (74 in.-!b, 8.3 N'm)

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump FU-79

41558

FU1030

Adjusting Nut

FUOEAE

FU4499

{c) Install the foliowing parts:
(11 New O-ring
{2} Return spring
(3} Stop lever
{4} Spring washer
(5) Nut

4. ASSEMBLY FLYWEIGHT
{al Install the following parts:

{1} Spring seat
{2} Machanical spring
{3} Inner spring seat
{4) Speed control spring
{6} Inner adjusting washer
(6} Inner idie spring
{71 Outer adjusting washer
{8} Outer idle spring
{9} Spring guide
(10) Adjusting nut

CAUTION: Install the adjusting washers on the guide
sleeve side.

{b) Preset the protrusion of the adjusting nut.

Protrusion: Minus 0.4 — Plus 0.2 mm
IMinus 0.016 — Pius 0.008 in.)

CAUTION: If the protrusion is too large, the adjusting
nut will contact the governor housing.

5 [M/T]
CHECK THRUST CLEARANCE DOF DAMPER

{al Install the camshaft bushing and flyweight without

the dampers. www cruisercult com

{b) Install the thrust washer and round nut.
Torque: 525 kg-cm {38 ft-1b, 51 N'ml
c] Measure the thrust clearance. (See page

Thrust clearance: 0.0Z — 0.10 mm
{0.00CB — 0.0039 in.]

d) Remove the flyweight assembly and camshaft bush-
ing. (See page FU-44)

e_crguser_cult



FU-80

FUEL SYSTEM — Injection Pump

M7T

FLIG7S5Y

FU155%

Fuiads

6.

m/T]
INSTALL DAMPERS AND CAMSHAFT BUSHING

lal Place the six dampers in position Into the flyweighy

helder
{bl  Push in the camshaft bushing.

INSTALL FLYWEIGHT ASSEMBELY

{a
(b)

{c)
{d)

le)

(f)

(AT
Install the set key to the camshaft.

[A/T]
Align the set key with the flyweig ht key groove.

Slide the flyweight assembly onto the camshaft.

[A/T]
Install the spring washer.

[M/T)
Install the thrust washer.

Using SST, Install the round nut.

SST 09260-58010 (09260-78010, 09278-46020)
Torque: M/T 525 kg-cm {36 ft-lb, 51 N'm)

A/T 550 kg-cm (40 ft-1b, 54 N'm)

INSTALL GUIDE BUSHING

Using SST, install the guide bushing with the two bolts.
Torque: BO kg-cm (69 in.-Ib, 7.8 N-mil

85T 09260-58010 (09278-48020)

INSTALL SLIDING WEIGHT SHAFT

(a)

{bl

Thrust clearance; 1.5 — 2.0 mm

Install the following parts:

1} Sliding weight shaft
Check that the sliding weight shaft shdes light-

ly.
{2} Jointing bolt with thrust washer
(3) Lock nut
i4) Lock washer
{8) Lock nut

Adjust the thrust clearance of the jointing bolt.
Using = feeler gauge, measure the thrust clearance
between the jointing bolt and flyweight.

WWW Cruisercult oM

{0.059 — 0.079 in.)

If the thrust clearance is not within specificatidn,
with the two lock nuts If necessary. adjust by 1%) ing

the thrust washer.

{c)

Check the fitting dimensions of the shding weight
shaft. |See page FU-43)

Fitting dimensions: 48.7 — 50.1 mm

1 OEY —- 1 Q7% in )

the_cruiser_cult
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FUEL SYSTEM — Injection Pump FU-31

{d} Stake the lock washer

— 10, ASSEMBLE SHACKLE AND CONTROL RACK ARM
ﬂ@ Assemble the shackle and arm with the E-ring.
el
Control
Rack Armi
Shackle

FU1391

11. INSTALL SHACKLE AND CONTROL RACK ARM
ASSEMELY

Install the following parts:
{1} Shackle and arm assambly
{2)  Arm nut
{3) Spring washer
{4) Bolt
{58} Return Spring

FU1404

12. ASSEMBLE FLOATING LEVER
la} Install the following parts:

(1} Floating arm, thrust washer and E-ring
Check the thrust clearance of the floating lever
arm. |See page FU-42}

Thrust clearance! 0.05 — 0.20 mm
(3} C {0.0020 — 0.0079 in.)

r.’ﬂ {2) Return spring
{2) {3] Control lever, return spring and E-ring

13. INSTALL FLOATING LEVER ASSEMBLY
Install the floating lever assembly with the E-ring.

www cruisercult com

@the_cruiser_cult
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FU-B2 FUEL SYSTEM — Injection Pump

— 14. INSTALL SLIDER AND SUPPORTING LEVERS

FULI58

15. ASSEMBLE GOVERNOR COVER
Install the following parts:
(1) Plate washer
(2) Cam plate -
{3} Thrust washer

(4} E-ring
Check the thrust clearance of the cam plate ]
{See page FU-4Q) 1

FU1400 Thrust clearance: 0.08 — 0.12 mm o
(0.0031 — 0.0047 in.) . -

{(5) Return spring
{6) Steering lever and thrust washers

(7) Steering lever shaft :
Check the thrust clearance of the steering lever |
(See page FU-40)
Thrust clearance: 0,05 — 0.20 mm
(0.0020 — 0.0079 in.)

(8) Tapered bolt . -
Position the key groove of the steering lever

laiy g ot

.t

——— upward, and install the tappred bolt.
Torque: 55 kg-cm (48 in.-1b, 5.4 N:m} r [ -
{9) Set key .
(10} Na. 1 adjusting lever
(11) Bolt J =
Torgue: 85 kg-cm (74 in.-1b, 8.3 N-m)
| -
FU1532 L -
{12} Spring arm
{13} [W/ HAC] www crutserculticonm
¢ HAC with bracket =
{14) Two bolts
Torque: B5 kg-cm (74 in.-Ib, 8.3 N'm) -
\ @the_cruiser_cuff
{151 Return spring |
| -

Fy1553




FUEL SYSTEM — Injection Pump FU-B3a

(18) No. 2 adjusting lever
Torque: 85 kg-cm {74 in-lb, B.3 N m}
{17) Two bolts

16 INSTALL GOVERNOR COVER ASSEMBLY
a) Place a new gasket in position on the governor hous-
ing.
(b} Turn the stop lever clockwise.

[c) Support the sliding block with your finger, and insert
it into the floating lever hole,

CAUTION: Position the Jong end of the sliding block
upward.

{d) Using a small screwdriver, afign the shaft holes of the
supporting levers and governor cover.

{e) Push in the supporting lever shaft.

3

'i!#"h!urﬂjhﬂa‘hanG—}J‘a‘Lv-u-

FU1512

{f] Install the governor caver with the six bolts
Torgue: B5 kg-cm (74 in.-Ib, 8.3 N-ml

I

| f
SR Aot MY ) A EATE

FUO?3IS

lg} Apply liquid sealer on the threads and undet the
screw plug heads.

{h) Install the two screw plugs. www cruisercult com
Torque: 120 kg-cm (9 ft-Ib, 12 N-m}

@the_cruiser_cult
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FU-84 FUEL SYSTEM — Injection Pump

FUT55Y

FUIS5D

FU1557

{ FL548

118 (w/oc HAC} and 12B {w/o HAC])
A BEHNITR
I

© [

S Julay?

17.

18,

19.

i [BU and BY)
Adjusting bracket with the two bolts,

Torque: 85 kg-em (74 in.-lb, 8.3 N-m)

]
q
I 4
) Install a new Q-ring and the cover plate or dash pot . -
with the two bolts.
Torque: 85 kg-cm {74 in.-lb, 8.3 N'm) |
; -
i
]
!’ wiinlln
fw/ HAC] 1
INSTALL CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR [HAG) -
{138-11 =

INSTALL BOOST COMPENSATOR

Install a new Q-ring and the boost compensatar with the
four bolts =

Torque: 85 kg-cm (74 in.-Ib, 8.3 N-m)

ASSEMBLE FULL-LOAD STOPPER HOUSING

{a) [T1B (w/o HAC) and 13B (w/o HAC)] WWW CruIsercult com
Assemble the following parts:

NQTE: Use the springs indicated “A,” “B” and ‘\C.

—

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump

FU-85

———

11B lw/o HAC) and 13B lw/o HAC) )
=, 5

== L

3]

(1———

i2}

'uu\u

6
B~
FU1594

118 {w/o HAC) and 1386 (wic HAC!

7)
o>

L FU1533

118 {w/ HAC), 13B fw/ HAC} and 13B-T

1403

778 (w/ HACI, 138 {w/ HAC) and 13B-T
(3}_____85_____9———-—-—51

1)

LAY
ll\lll

(2}
.__._—5
(g} —T & igr
ez, .
FU1§1¢4

118w/ HAG), 13Biw/ HAC} and 13B-T
8)

FU1598

(1) Shding plate

(2} No.1 adapter screw. bushing and “B'' spring
{3} Lock nut

{4} Full stop cam

{5) No. 2 adaptor screw, ¢’ spring and two lock
nuts

(6) Coonecting pin, thrust washer and E-ring
Check the thrust clearance of the full stop cam.
(See page FU-37]

0.03 — 0.08 mm
{0.0012 - 0.0032 in}

(7) A" spring and fuli-load stopper housing
(8] Sliding plate shaft

(9) Screw plug
Apply liguid sealer on the threads and under the

screw plug head.
{10} Stopper ScTEW
{11) New gasket and nut
(12) New gasket and cap nut

Thrust clearance;

o [118 (w/ HAC), 13B (w/ HAC) and 13B-T1
Assemble the foliowing parts.

NOTE: Use the spring indicated A" "B’ and gl o

(1) Shding plate

{2) No. ) adaptor SCrew, bushing and "'B’* spring
(2) Lock nut

{4} Full stop cam

(5) No 2 adaptor screw, "C” spring and two lock
nuts

16] Connecting pin, thrust washer and E-ring
Check the thrust clearance of the full stop cam
{See page FU-37)

0.03 — 0.08 mm
{0.0012 — 0.0032 in)

{7} Stopper screw
e - i
(8) A" spring and full-load stopper housing. .

(8) Sliding plate shaft

110} Screw plug
Apply hquid sealer an the threads\an e
screw plug head. @the_cruiser_cult

{11) New gasket and nut
(12} New gasket and cap nut

Thrust clearance;




FU-86

FUEL SYSTEM — Injection Pump

il

FU1C568

FU137}

FLv 44

FU1548

20.

21,

{c} Preset the full stop cam positien with the No. 1 angd

Ne 2 adaptor screws
Distance (A and B):
118 (w/o HAC) and 13B (w/o HAC)
Approx, 27.0 mm (1,063 in.} i
118 (w/ HAC), 13B (w/ HAC) and 13B-T ‘
Approx. 22.5 mm (0.886 in.) F
(0} Install a new Q-ring and the cover plate with the two
bolts. -
Torque: 85 kg-cm (74 in.-lb, 8.3 N-m)
-
INSTALL FULL-LOAD STOPPER HOUSING ASSEMBLY .
Install 2 new O-ring and the stopper housing assembly
with the four bolts. ! -
Torque: 85 kg-cm (74 in.-1b, 8.3 N'm) |
]
[w/ A/C)
INSTALL IDLE-UP ACTUATOR -

www cruisercult come
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FUEL SYSTEM — Injection Pump FU-87

|

|

L Adjustment of Governor [118B, 13B and 13B-T]
L

E

Governor Characteristic Diagram

—. [118 tw/o HAG)

Medwm Speed Contrel

— 10 ﬁ cr ___-r-H‘-H‘—lS E
E more | | 104 104 10.2
E a1 l i Wj 97
c .
2 77
E Idie Speed Control \
n_; 6.3 Maxmum Speed Control
£
§.2 or less
B 43
E 31
[+
o
:
i 325 5§ 67 8 1112 1819 21122
Pump Speed (rpm) ®100
11B lw/ HAC)
ﬁ:]_ Medium Speed Control
- — 108 or 10.7
E more ﬁ-—— 105 104 10.3
i E i h a8
!1 [ an \ .\1\
; S
a - 7
3 kite Speed Control 7
?. & - die Spe Maximum Speed Control
:_I 2 (5]
! o
o
EG 43 62 orless
€ 21
. O l
2 4
1 325 5678 1112 1818 2122
pump Speed (rpm) X100

138 M/T (w/o HAC) BB

Medium Speed Control
————..108
E rmore 99
"g' a.1
= idle Speed Control 7.7
[=
o 6.3 Maxumnum Speed Control
% "\ www cruisercultfcom
1]
' 60 orless
3 43 =
-g' 31
o :L @the_cruiser_cult
1 2325 568 78 1112 1718 2122 -

FU1502

- Pump Speed {rpml X100 PLi1 508




FU-88 FUEL SYSTEM — Iniection Pump ;
‘_—_‘ I
Governor Characteristic Diagram (Cont'd} e
138 M/T (w/o HAC) BU and BY — |
Medium Speed Control ‘:i ;
—-Jos el
,E_waor_. F\HM 105 104 :
maore ' ' 4 ;
.-E 10 0 . * .
5 81 3
= ldie SEpeed Control 7.7 -
a A
= &3 '
= Maximum Speed Control N
(]
D_; 43 - 62 or less -~
B 1
Ug 3.‘|J- .
T . -
1 325 66 7 8 1112 7 1718 2122 -
Pump Speed {rpm) X100 = -
13B M/T {w/ HAC)
Medium Speed Control -
109 +
E108or -T\NO-4 105 105
£ more e 10.1 - -
5 a1 -:}
E ldle Speed Control 7.7 T -
é 6.3 Maximum Speed Control
oo
= A3 6 2 or less -
Ug 3.1
' 1 325 56 78 1112 © 1718 2122
12B A/T Pump Speed {rpm) X100
-
Medium Speed Control -
2106 of 3224 g4 102 100
E more T T TN -
é 84 \ ,‘ij
@ Idle Speed Control 70 P
4 4 WWRY CrL selﬁ.ﬁt COMam
x . Maximum Speed Control '
I:!:m c’?
= 44 6 0 or less — e
E 32 @tTe_chlser_cuIt -
U K
y o 2
1 466 7 8 1112 1718 2122 Fh.-
‘#: -
—_— Fump Speed (rpm) X100 :g;gﬁ gl
FLIY 500 L& - ‘..!




FUEL SYSTEM — Injection Pump FU-89
,—-'_'-_-__
- Governor Characteristic Diagram {Cont'd
e
13B-T M/T
Medium Speed Control
1111312 111 105
zi06 o=\ | —F— o5
£ more .
- g 91
“_:5 1dle Speed Control 77
- % 83 Maximum Speed Control
[¥]
]
« 43 8.2 or less
[=]
- 3 Y
5 3.1
U l AN
1 325 56 78 113 7 17 19 2122
¥100
Pump Speed trpm)
138-T A/T
Medium Speed Control
106 or
“Emore ‘\H 10457 108 108
E 100 'ﬁ
=
2
gz °° Control
b \die Speed Contro 70
é 64 Maxirmum Speed Conirol
' o
E a4 6.2 or less
: ™
g 31
1 25 456678 111z T 17 19 22
Pump Speed {rpe} X100
L FU150E
FU 1507

www cruisercult com
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FU-80 FUEL SYSTEM — Injection Fump

— 1. :’SHE-TEST CHECK AND PREPARATION
% Cover Plate ee page FU-63)
2. REMOVE CAP NUT AND COVER PLATE
FUGT4R -
11B angd 138
— 3. INSTALL ANGLE GAUGE TO ADJUSTING LEVER -
= c Al o
o
LB
O[] Ik _
&2 :EQS h
FUIB1D -

- -
13B-T - !
NS |

- -
%
SAIRRY 4 -
%, ]
-L—‘ FJ18Y1
4. PRESET IDLE SPEED CONTROL o=
{a} Measure the contro! rack position.
Adjustin
ltern Justing Adjusting iti

lever position lever angle Pump rpm Eentrol reck POSJI::;‘ fin.) B

118 M/T and 138 M/T Idle Approx, 23 52 328 E8B-9410345 - 0 3701‘ :
138 A/T Idie Approx. 23 5° 400 81 ~-8B7(0319~0 343) -

13B-T M/T fgle Approx O° 225 B8 -94(0346 -0 370) '

13B-T A/T |dle Approx O° 400 B1-87(0.319 -0 343}

!
www cruisercult conmms
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FUEL SYSTEM — Injection Pump FU-91

{b)  Adjust by turning the idle speed adjusting screw.

FUS7EA

s

P e A

. NOTE: The idle adjusting screw will change the governer
characteristic as shown in the illustration.
=
g
@
o
[« 18
=
8
2\
Screw In i
.;l Pump rpm -
\
’ 5. ADJUST IDLE SPEED CONTROL
'jl {a) Measure the control rack position.
) Adjusting ..
. tem lever Pump rpm Control rack pcsﬁ_':g linJ Adjusting point
,l position :
.{ 100 10.6 (0417} or mare -
i 118 MIT 325 8.8 — 9.4 (0.345 — 0370 | Idle speed adjusting screw
J 138 M/T idle 800 5~ 7.0(0220 — 0278 | Adusting nut or washer (A}
- 13B-T M/T 800 30 — 4710154 — 0.185) | Adjusting nut or washer (B}
1,200 24 - 3800984 - 0.150) -
> ) 100 10.6 {0417) or more -
7 400 81— 8710319 - 0343} | ldle speed adjusting screw
i
# 138 AJT Idle 600 5.7 — 7.110.224 - 0280) | Adjusting nut or washer {Al
3 800 40 — 48 10.157 ~— 0.189) | Adpusting nut or washer {B}
1,200 25 -~ 391{0098 — 0.154) -
100 106 (0.477) or more -
250 91 -11.1 (0.390 — 0.437) -
B.1— 8710319 - 0.343 Id t
3BT AT dle 400 (0 ) e speed adjusting screw
600 57 — 7.1 (0,224 — 0280} | Adijusting nut or washer (A]
BOO 40 — 48 (0157 — 0.183) | Adjusting nut or washer (B)
o 1.200 24— 38(0094 - 0.150) owwr crucercdt com
{6} Adjust by turning the idle speed adjusti r

@the_cruiser_cult




Fu-82

FUEL SYSTEM — Injection Pump

73”‘*

——

[c} Using SST, remove the screw plug and adjust by
turning the adjusting nut or changing the adjusting

washers,
SST 09260-58010 (09260-78020] s
Adjusting washer thickness: __ '
0.2 mm (0.008 1n)  Outer fil .
0.4 mm {0.016 in.} Inner and outer O
0.5 mm (0.20 in}  Outer 1 ]
T 0.55 mm (0.022 in.} Inner §1
SS i 0.6 mm (0.024 in.) Inner and outer a{! .-
CAUTION; F
Gunde Sieeve  Adjusting Nut ® To insure that there is na interference between the ¥
Inner adjusting nut and housing, set the amount of protru- - -
Adjusting sion within minus 0.4 mm {0.016 in.) ta plus 0.2 mm -
’gjasher (C.08 in.). by
0 ® Be sure to assemble the adjusting washers on the T
uter ‘da sl d Ny
Ad]usting guide sleeve Side.
Washer =
{A) _E;l -
FUDE18 a |
- -
NOTE: _
c @ By adding a thicker adjusting washer, the gavernor N
2 characteristic will change as shown in the illustration. -
€
o
-
2
[5-]
= -
i
! Woasher (B): Thicker
FPump rpm -
FUDEAE !
® The adjusting nut will change the govetnor charac- -
c teristic as shown in the illusiration. i
2
.E
a -
e
15
-]
o
[ ’ -
PRESET MAXIMUM SPEED CONTROL
—_— Pump rpm {a} [13B-T) ‘ -
fuoses Apply 027 kg/em? (2 9 psi, 26 kPa) of pressure to
the boost compensator.
{h) Measure the control rack positien.
. WWW cruisercult o
Adjusting Adjusting ‘?’
tem lever lever Pump rpm Control rack posmcrag f
pasition angle -
T1IBMT and 13BM/T | Maximum Approx 23.5° 2,100 70 -84 (0276 — 0339y Jusercul
138 AT Maximum Approx 23 5° 2.100 63 —~77 10248 - 0.303) -
1387 M/T Maximum Approx 0 2,100 70-841i0276 - 0337) -
T13B-T AT Maximum Appros 0° 2,100 63 -7710248 — Q0 3D3) J
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FUEL SYSTEM — Injection Pump

FU-93

i

Maximum Speed Adjusjing Screw

FUOTES

el  Adjust by turning the maximum speed adjusting

SCrew

7. ADJUST MEDIUM SPEED CONTROL

fa} [13B-T]

Apply 027 kg/cm? (3.9 psi, 26 kPa) of pressure to

the boost compensator.

{b} Raise the purmp speed above EC0 rpm.

(¢ Move the adjusting lever to idle speed side, and then

set it to maximum speed side.
{d) Measure the control rack position.

Llt com

cult

itern AC}LU:;”Q Fump rpm Cantra) rack pusitionmm n) Adjusting point
position
500 10.0 — 11.0 {0334 - 0 435] No. 1 adapter screw
700 10.0 - 10.8 (0.384 — 0 425} -
w 8 | Maximum 1100 | 10 — 107 [0.398 — 0.421) | Full-load stopper screw
1,800 96 — 106 (0378 — 0417} No. 1 and No 2 adapter screws
1,900 93 - 101 [0.366 — 0398} -
500 10.1 — 11.1 {0.398 - 0.437) No, 1 adapter screw
700 101 — 109 {0,398 — 0.429) -
IWJ:‘ Lic) Maximum 1,100 10.1 = 10.7 {0388 - 0.421) Full-load stopper screw
1,800 97 — 107 10382 - 0421} No 1 and No. 2 adapter screws
1,800 94 - 10.2 {0,370 - 0.402) -
500 107 —~ 11 2 {0402 — 0.447) No. 1 adapter screw
. 700 100 - 108 {0.394 — 0 425) -
138 M/IT Maximuem 1,100 10.2 — 108 (0 402 - 0.425) Full-lcad stopper screw
fwio HAC] 1,700 100 - 107 {0384 — 0421) | No. 1 and No. 2 adapter screws
1800 | 9% - 1040370 - 0409 _
) 9.3 - 103 (0366 - 0.406)
500 10.3 — 11.3 (0 406 - 0.445) No 1 Adapter screw
700 100 ~ 10.8 {0.394 - 0.425} -
‘EBHT; Masimum 7100 | 102 - 108 (0.402 — 0.425) | Full-load stopper screw
1,700 99 ~ 109 {0390 — 0429 Mo 1 and No. 2 adapter screws
| 1,800 9.7 - 105 0382 - 0413) -
500 Approx. 10.4 (0409) No. 1 adapter screw
TJO0 g5 — 10.3 10.374 — DACE) - Www cruiserg
138 AT Maximum 1,100 g9 — 10.5 (0390 - 0413) Full-load stopper scr{%?
1,700 36— 103 (0378 — 0405) | No 1 and No. 2 adaht
L 1,800 89 - 99 (0350 - 03%0) ~ @the cruiser,
*es



FU-94 FUEL SYSTEM — Injection Pump
Cont'd
Adjustin ]
ltem péi:ﬁ.gng Pump rpm Control rack pnsmonmm i) Adjusting point
500 107 - 115 (0.421 — 0453) No. 1 adzpter screw R
700 108 — 115 (0.425 — 0.457) - R
13B-T M T | Maximum 1,100 108 - 114 0425 — 0449) | Full-load stopper screwy |
1,700 105 - 11.3 {0413 — D 445) No. 1 and No 2 adapter screws |
1,900 94 - 102 {0.370 — 0 402} -
500 106 ~ 114 {0417 ~ 0 449) No. 1 adzpter screw
700 10.3 - 111 {0406 — 0 437) - T
13B-T A/T Maximum 1,700 105~ 11.1 {0413 — 0437) Fuil-lozd stopper screw
1,700 105 - 113 (0413 - D445) No. 1 and No. 2 adapter screws
1,900 95 - 103 10374 ~ 0.406) -

Adaptor Screw

FU1408

Screw In

E Lﬂ-“ Nt /

& .

o

]

o

= Screw Out

|

1

Fump rpm FLIBA O
Screw In

= /

o - -
— - wm AT e E TSR, y
o

L=
o
-

a
& Screw Qut

i

Pump rpm
LT ER

le} Adjust by turning the full-load stopper and adapter

SCrews.

NOTE:

® The fuli-load stopper will change the governor charac-
teristic as shown in the 1llustration

® The No. 1 adaptor screw will change the gaverncr

characterstic as shown in the Hustration.

(T

WWW CrUISercult CoMam
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EUEL SYSTEM — Injection Pump

FU-95

—. Rack Fosiion

# By turning adaptor screws No. 1 and No 2 together, the
governor characteristic will change as shown in the

lustration.

— Pump rpm
FUOB4Z
ADJUST MAXIMUM SPEED CONTROL
a) [13B-T]
Apply 0.27 kg/cm? (3 8 psi, 26 kPal of pressure to
the boost compeansator.
(b) Measure the control rack pesition.
. Adjusting s
ltem lever Pump rpm Control rack pos;:c:: lin) Adjusting point
position "
118 o 2,100 70 -84 {0276 - 0331} Maximumm adjusting screw
13B M/T aximum
{\3; HAE) 2,200 § 2 (0.244) or less -
13B-T M/T ]cle — Maximum 0 Approx. 16 0 (0 630) -
. 2,100 70 - 84 (0276 - 0331) Maximum adjusting screw
138 M/T Maximum 200 6.0 10.236) or |
lwio HAC) 2. . . or less
Idle — Maxirmum 0 Approx. 16.0 10 630) -
. 2,100 63— 7.7 10.248 ~ 0 303) Maximum adjusting screw
Maximum
13B AT 2,200 6.0 {0.236) or less -
Idle — Maximury 0 Approx. 160 {0.630) .
. 2,100 63 — 7.7 10.248 — 0.303} Maximum adjusting screw
Maximum
13B-T A/T 2,200 6.2 (0 244) or less -
] idle — Maximum 0 Approx. 160 (0630) .

+  With the pump not moving (O rpm), move the stop
lever and return it, change the adjusting tever position
from idle to maximum position.

{c) Adjust by turning the maximum speed adjusting
screw. (See page FU-93)

NOTE: The maximum speed adjusting screw will change

5 Screw In the governar characteristic as shown in the illustration.
% | ] wWww cruisercult com
o
f-:: | Screw Dut  y\*,
o | )
) L @the_cruiser_cult
L - Pump rpm
FUDEad



FU-96 FUEL SYSTEM — Injection Pump
9. [13B-T}
ADJUST BCOST COMPENSATOR
{al Measure the control rack position,
[ Adjustmg Boost compensalor Control rack posibon [
Hem lever Pump rpm pressure . Agjustin
position kafem® psi, kPa) mm fin) | : g pomt
138-T M/IT | Maximum 500 0 103 — 103 {0405 - 0429) Stop screw
012017,12) 107 =115 (0421 - 0.453) Guide bushing
138-T A/T Maximum 500 0 1045 — 11.05 {0411 — 0.435)| Stop screw
012{17.12) 106 ~ 114 {0417 — 0.44%) Gude bushing
13B-T (b} Adjust the stop screw
~ Remove the cap nut, adust by turning the stop
= C@a screw.
Stop Screw
FU13B8
{c] Adjust the guide bushing.

FU13B2

{1)

SS5T 08043-38100

Using SST, remove the screw plug.

{2} Adjust by turning the guide bushing.

10. ADJUST TOTAL INJECTION VOLUME

1 —

al Measure the total injection valume. www cruisercult corme
om | AGuana | Boostcompensator | | Measuing | 1001 miecven welumd el
posilon | kg/em? [psi, kPa) stroke cc {cu — -
13 ' 500 1,000 1240 -~ 160.0{7.57 — 9@ _crinser_cult
(wig HAC) | Maximum - 1,100 1,000 1900 - 202011159 — 12331, ..
} 1,800 1,000 1780 - 2020(1086 — 1233} - -




1 FUEL SYSTEM — Injection Pump FU-97
[ Cont'd
? Adjusting Boost compensator Total njection volume
— [tem lever pressure Pump rpm Mz?fuu‘:;ng of B;ch cylinder
posttion kg/cm? (psi, kPa) ce lou m)
500 1,000 132.0 - 16B.0{ 8.06 -~ 10 25}
118
iw/ HAC) Maximum - 1,100 1,000 900 — 2020 1(11.69 — 12 33)
1,800 1,000 1860 - 2100 (11.35 — 12 82)
500 1.0C0 1540 - 1800 1¢{ 940 - 11 59)
13B M/T
Maximum - 1,100 1,000 2240 - 2360 {13.87 — 14.40}
(wio HAC)
1,700 1,000 2160 - 240001318 - 14 65)
500 1,000 1620 - 1880 ( 9.82 — 12.08)
138 M/T .
- 1,100 000 2240 — 2386. B7 - 14
tr/ RAC) Maximum . 1 36800136 14 40}
1.700 1,000 2240 -2480 01367 —1513)
700 1,000 1560 -~ 180.0{ 952 — 1098}
138 A/T Maximum - 1,100 1,600 2240 - 236.0 13,67 - 14 40}
1,700 1,000 2120 - 2360 (1294 - 1440}
‘ 027 (3.9, 28) 500 1,000 182.0 - 2180 (11.11 — 13.30)
3,26 1,100 1.000 2720 - 284016 60 — 17 33]
13B-T M/T Maxirmum 027 13.9, 26] {
027 (39, 28) 1,700 1,000 256.0 - 280.0 (1562 - 17.08)
0 500 1,000 1580 - 170.0{ 9.64 - 10.37}
0.27 (3.8, 26) 500 1,000 190.0 - 2260 {1159 — 13 79)
) 0.27 (3.8, 26) 1,100 1,000 2680 - 2700 (15.74 — 16 48)
138-T AT Maximum
027 (3.9, 28} 1,700 1,000 270.0 - 2840 (1648 - 17 94}
o 500 1,000 188.0 -~ 200.0 {11.47 - 12 20}
w/oHAC (b] [WfO HAC]
Full-load Adjust by turning the fuli-load stepper screw.

Stopper Screw

FLICETD

FUY48]

fel  [w/ HAC]
Adjust by turning the HAC body,

www cruisercult com
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Fu-08 FUEL SYSTEM — Injection Pump

FUQET1

11B [w/o Hﬁﬁl and 13B (w/o HAC)

SR

oS
AJQ% _

/L

11B iw/ BAC) and 13B {w/ HAC)

FU1&64

13B-T -

FUy 440

11. CHECK STOP LEVER OPERATION B
Measure the control rack position when the stop levey ,
aperates.

Adjusting lever Control rack positi F
position Pump rpm ! F n'silrr;n{Tn.]
Idle 0 l 55 {0217 or less g "
i
)
12. INSTALL CAP NUTS AND COVER PLATE
13. SEAL PARTS 7
Seal with new wire and lead seal as shown. 1
| -

i
f’ -
a0
-y
-y
iy

!
mling.
L}

i
iy

R
WWW cruisgrcult cormm
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FUEL SYSTEM — Injection Pump FU-99

INSTALLATION OF INJECTION PUMP
{See page FU-27}

1. INSTALL INJECTION PUMP

(a) [Band 3B]
[nstal! the injection pump stay with the two bolts.

Torque: 185 kg-cm (13 ft-lb. 18 N'm)
—lal (b} Install a new O-ring to the injection pump flange.

s ol
\

rr

bk oW
ety

FU SRS

A ik N
i

. gy
J— — Jronim Jam— o=

{el [B and 38]
Ahgn the marks of the injection pump spline and
automatic timer hub, and install the injection pump,

+a lﬂl'.w:'im:4

FU15T3

L

11B. 13B and 13B-T Tgothless Forti (@} [11B. 13B and 138-T] ’ _
‘ oyhiess Fortion Align the spline toothless portions of the injection

pump and automatic timer hub, and install the injec-
tion pump.

1

LT | LI

03

WS W—

FUO7T3

[
LS
4
=

(el [13B-T]
Place the heat insulator in position between the injec-
tion pump and cylinder block.

{f) Algn the matchmark of the injection pump flange
and tming gear case.

{g) Install the injection pump with the three nuts.

A Torque: 376 kg-cm (27 ft-1b, 37 N'm)
Matchumai'ks
| {l]h —~r ﬁwas
'8and 38 o (70 (k) [B and 38]
o > (“"‘\?f ( = Q/‘%\ install the bolt halding the injection pump stay to the
L} "H‘ T s r‘ — stay. { ’ www cruisercult com
oy . ' Torque: 185 kg-cm {13 ft-1h, 1B N-m
- : 5  [ e (:} \‘q~\1=r¥r
;’/-', 'ﬂ - @the_cruiser_cult
3/
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Fu-100

FUEL SYSTEM — Injection Pump

FU1582

EMJFOzL

@
3
YT
En3tiQ
13B-T (B}
4 =0 P

it [11B, 138 and 13B-T!
Install the 1myectson pump stay with the two bolts ang
nut.
Torque: Bolt 185 kg-cm {13 ft-1b, 1B N'm)
Nut 375 kg-cm (27 {t-lb, 37 N'm)

INSTALL PARTS
@@ Oil pipe -
(b} Fuel hose

{e) 1118, 13B and 13B-T)
Leakage pipe

{d) [B, 3B and 13B-T] !
Vacuum hosels)

www cruisercult cons
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FUEL SYSTEM — Injection Pump FU-101

}

1

L P S

e} [B and 3B lw/ EDIC Systeml]
Connecting rod of EDIC motor

( IB lw/o EDIC Systemt]
Connecting rod of fuel cut chaphragm

(gl [3B {w/o EDIC System)]
Connecting wire of overinjection magnet

(h) [11B, 138 and 13B-Tl
Accelerator connecting rod

3. INSTALL FUEL FEED PUMP
{See step 1 and 2 on page FU-20)

4. INSTALL INJECTION PIPES

ISee step 3 on page FU-S) B and 38

(See step 3 on page FU-1 5) 118, 138 and 13B-T
5. BLEED FUEL LINE {See step 2 on page FU-3]
6. START ENGINE AND CHECK FOR LEAKS

7. CHECK ENGINE OIL LEVEL (See page LU-2)

www cruisercult com
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C0-1

COOLING SYSTEM

TROUBLESHOOTING ........ ...t co-2

CHECK AND REPLACEMENT OF
ENGINE COOLANT .........ciciiiiiiiinannss co-2

WATERPUMP ... . i, ..., CO-4
THEBMOSTAT ... .iiviereriiniisnnsrsanas . CO-10
RADIATOR ..............oiililsn feereeea e Co-12

www cruisercult com
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co-2 COOLING SYSTEM — Troubleshocting, Check and Replacement of Engine Coolant

TROUBLESHOOTING
Froblem Possible cause Remedy Page -
Engine overheats Fan belt loose or missing Adust or replace belt CH-?ﬁ_
Din, leaves or msects in radiator or Clean radigtor or condenser CO-12 -
condenser
Hoses, water pump, thermostat housing, Repair 85 necessary
radiator, heater, core piugs or head
gasket leakage =
Thermostat faulty Check thermostat CO-10
Injection timing retarded Adjust timing EM-23
Fluid eoupling faulty Replace fluid coupling C0-4
Radiator hose plugged or rotted Replace hose
Water pump faulty Replace water pump co-4
Radiator plugged or cap faulty Gheck radiator CO-12 -
Cylinder head or block cracked or Repair as necessary
plugged

NOTE: If the engine tends to overheat, removal of the thermostat will adversely effect cooling efficiency.

CHECK AND REPLACEMENT OF
ENGINE COOLANT -

1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK

The coolant level should be between the “LOW" and -
“FULL" lines,

If low, check for leaks and add coolant up to the *“FULL"
line. -

COOOED

2. CHECK ENGINE COOLANT QUALITY v

There should not be any excessive deposits of rust or
scales around the radiator cap (water outlet cap) or radia-
tor filler hole {water filler hoiel, and the coelant should be
free from oil.

If excessively dirty, replace the coolant.

www cruisercult com=

@the_cruiser_cult

oot ‘



COOLING SYSTEM — Chack and Replacement of Engineg Coolant CcO0-3

3. REPLACE ENGINE COOLANT
la) Remove the radiator cap.

(o) Drain the coolant from radiator and engine drain
cocks. {Engine drain cock is at left front of engine
block.}

(c] Close the drain cocks.
{dl Fill the system with coolant

Use a good brand of ethylene-glycol base coolant,
mixed according to the manufacturer’s directions.

o003 33
Capacity (w/ Heater|
) BB20, 22,30 15.0 liter
(15.9 US qts, 13.2 Imp. qts)
BJED 133 liter
{14.1 US qts, 11.7 Imp. gts)
- BJ70,71,73,74, 75
W 38 13.8 fiter
X {14.6 US qts. 12.1 Imp. qts)
- 13B-T M/T  14.2 liters
(15.0 US agts, 12.5 imp. gts)
! 13B-T A/T 13.6 liter
I (14.4 US qts, 12.0 Imp. qts)
BUGOD, 61, 62, 63, 656, 70, 75, 76,
1 80, 81, B2, 85, 86
i Regular cab 12.5 liters

- {(13.2 US qts. 11.0 lmp. qts}
Wide cab 13.0 liters
[13.7 US qgts, 11.8 Imp. qts)
- BY33, 42 (w/o Heater}
12.2 liters
(12.9 US qts, 10.7 Imp. gts)

{el Install the radiator cap (water outlet capl.
(fi Start the engine and check for leaks.
{g} Recheck the coolant level and refill as necessary.

Fu -

— I

T N ———

WWW cruisercgit com
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cOo-4 COOLING SYSTEM — Water Pump

WATER PUMP
REMOVAL OF WATER PUMP L

Fan Spacer

| W 1

Drive Belt

www cruisetcult com™
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COOLING SYSTEM — Water Pump CO-5

1. DRAIN ENGINE COQLANT {See page CO-3}
2. REMOVE DRIVE BELT

3. REMOVE FAN AND WATER PUMP PULLEY
{w/a Fluid Coupling]
Remove the four bolts holding the fan to the puiley seat,
and temove the fan, fan spacer and pump pulley,
[w/ Fluid Coupling]l
Remove the four nuts hoiding the fiuid coupling to the
pulley seat, and remove the fan and fluid goupling assem-
bly and the pump pulley.

4, REMOVE WATER PUMP
{a) Remove the five bolts.

(5} Disconnect the water by-pass hose, and remaove tha
water pump and gasket.

INSPECTION OF WATER PUMP
L COMPONENTS

1, INSPECT WATER PUMP

Turn the pulley seat and check that the water pump bear-
ing moves smaothly and quietiy.

If necessary, replace the water pump bearing.

codi13a

- - 2. INSPECT FLUID COUPLING

Check that the fluid coupling for damage and silicon oil
leakage.
If necessary. replace the fluid coupling.

www cruisercult com
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CcO-6

COOLING SYSTEM — Water Pump l

COMPONENTS

Retaining Wire

Puliey Seat 5

Water Pump Beanng

Rotor

Water Pump Cover

53T

& Gasket
# Seal Set -
Water Pump Body -
4 Non-reusable part :on;ﬂJ
DISASSEMBLY OF WATER PUMP -
1. [w/FLUID COUPLING]
REMOVE STUD BOLTS FROM PULLEY SEAT -
2. REMOVE WATER PUMP COVER
Remove the six screws, cover and gasket. .
(== ) 1 -
4. REMOVE PULLEY SEAT

Using SST and a press, press the shaft of the hegiigcangreult com=
remove the pulley seat.
SST 09236-00101 (08237-C0010 and 0923

@the_cruiser_cult




COQOLING SYSTEM — Water Pump cO-7

4. REMOVE RETAINING WIRE

5. [BEARING DIAMETER 30 mm {1.18 in.) TYPE]
REMOVE WATER PUMP BEARING

Using SST and a press, press the outer race of the bearing
and remove the bearing together with the rotor.

SST 09236-001017 {09237-00030)

6. IBEARING DIAMETER 38 mm {1.50 in.) TYPE}
REMOVE WATER PUMP ROTOR AND BEARING
Using SST and a press, press the shait of the bearing and
remave the rotor and bearing.
SST 09236-00101 {09237-00070) and 08506-35010

-
1

| CONYE8 CGU3AD

Bearing DI 20 1183 T 7. [BEARING DIAMETER 30 mm (1.1B in) TYPE]
earing Diameter mm { in} Type REMOVE ROTOR
Using SST and a press, press the shaft of the bearing and
remova the rotor.
SST 09236-00101 (08237-00010 and 09237-00050}

8. REMOVE SEAL, SEAT AND PACKING

www cruisercult com
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€O-8 COOLING SYSTEM — Water Pump

L4

Bearing Diameter 30 mm (1.18 in.) Type

f_—ﬁ \l;j coo1ss]

Beering Diemeter 38 mm {1.60 in.] Type

ASSEMBLY OF WATER PUMP
{See page CO-&}

1.

3.

CAUTION: When installing the water pump. clear
away any rust or foreign material which may enter the
seal.

NOTE.

(Bearing Diameter 30 mm (1.18 in.) Typel

Always assemble the water pump with & new seal set
iBearing Diameter 38 mm (1 50 in.) Typel

Always assemble the water pump with a new seal set and
a new bearing.

INSTALL WATER PUMP BEARING

Using SST and a press, press the cuter race of the bearing
untl its surface is flush with the water pump body edge.
SST Bearing diameter 30 mm {1.18 in.) type
03236-00101 (09237-00030)
Bearing diameter 38 mm (1.50 in.} type
09236-00101 (08237-00020)

INSTALL SEAL
Using SST and a press, press in a2 new seal. -

£ST Bearing diameter 30 mm {1.18 in) type
08236-00101 (09237-00010, 09237.00020)
Bearing diameter 38 mm {1.60 in.} type -
0923B-47012 and 02506-350710

INSTALL RETAINING WIRE

www cruisercult come
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COOLING SYSTEM — Water Pump Co-9

" 4, INSTALL ROTCR
{a} Install new packing and seat into the rotor.

{b) Using SST and a press, press in the rotor to a
clearance of 0.4 — 1.1 mm {0.016 — 0.043 in.} bet-
ween the rotor and pump body.

SST 08236-00101 (09238-40010}

] soT 6. INSTALL PULLEY SEAT

Using SST and a press, press the shaft of the bearing and
i L install the pulley seat to the indicated distance bhetween
. the pump body and pulley seat in the figure.

? — 55T 08235-00101 {09237-00010, 09237-00070)
= < ‘ Distance Distance between the purmp body and pulley seat:

w/ Fluid coupling
' BBandBd 12336 — 135.0 mm
w - (5.260 — 5.315 in.)

o017 00188 BU 117.1 — 1185 mm
(4.610 — 4,665 in.)
w/o Fluid coupling
141.2 — 1426 mm
(5.559 — 5.614 in.]

6. INSTALL WATER PUMP COVER
Instali a new gasket and the cover with the six screws.

7.  Iw/ FLUID COUPLING]
INSTALL STUD BOLTS TO PULLEY SEAT

c00137

8. CHECK WATER PUMP BEARING ROTATES
SMOOTHLY

www cruisercult com
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co-10 COOLING SYSTEM — Water Purmnp, Therrmostat

INSTALLATION OF WATER PUMP
(See page CO-4]
1. INSTALL WATER PUMP

Caonnect the water by-pass hose, install a new gasket ang
the water pump with the five boits.

Torque: 250 kg-cm (18 fi-lb, 25 N-m)

2. INSTALL WATER PUMP PULLEY AND FAN
[w/o Fluid Coupting]

Insta!l the pump pulley and the drive shaft and fan assem-
bly with the four bolts. -

[w/ Fluid Coupling]

Install the pump pulley and the fluid coupling and fan =
assembly with the four nuts. .

3. INSTALL AND ADJUST DRIVE BELT
(See page CH-7}

4. REFILL WITH COOLANT (See page CO-3)
5. START ENGINE AND CHECK FOR LEAKS L

THERMOSTAT )

REMOVAL OF THERMOSTAT
1. DRAIN ENGINE COOLANT (See page CO-3}

2. DISCONNECT RADIATOR INLET HOSE FROM WATER
OUTLET

3. [13B-T]
DISCONNECT VACUUM PIPE FROM WATER OUTLET -

4. [WATER QUTLET CAP TYPE]

DISCONNECT COOLANT RESERVOIR HOSE AND | .
‘ WATER BY-PASS HOSE(S) FROM WATER OUTLEf

5. REMOVE WATER DUTLET @g

Remove the three bolts, water outlet and gasket.
@the_cruper_cult

6. REMOVE THERMOSTAT




COOLING SYSTEM — Thermostat Co-11

INSPECTION OF THERMOSTAT

NOTE: The thermostat is numbered with the valve open-
ing termperature.

COO0184

{a) Immerse the thermostat in water and gradually heat
tha water,

{bl Check the valve cpening temperature.

Valve opening temparature:
B2°C type 80 — B4°C (176 — 1B3°F)
B8°C type 86 — 90°C {187 — 194°F)

if the valve opening temperature is not within specifica-
tion, replace the thermostat.

ic) Chaeck the valva lift.

Valve IHt:

B2°C type
10 mm (0.39 in.) or more at 95°C (203°F}

88°C type
10 mm (0.38 in) or more at 100°C {212°F)
If the veive fift is less than specification, replace the ther-
mastat

INSTALLATION OF THERMOSTAT
1. PLACE THERMOSTAT IN WATER INLET

2. INSTALL WATER OUTLET

Install a new gasket and the water outiet with the three
botts. Torque the bolts.

Torque: 185 kg-cm (13 ft-lb, 18 N'm}

(‘\ 2. [WATER OUTLET CAP TYPE]
coo12s] CONNECT COOLANT RESERVOIR HOSE AND WATER

BY-PASS HOSE(S)

4, [13B-T]
INSTALL VACUUM PIPFE www cruisercult com

§. CONNECT RADIATOR INLET HOSE
6. FILL ENGINE WITH CODLANT (See page CO-

@the_cruiser_cult
7. START ENGINE AND CHECK FOR LEAKS




co-12

COOLING SYSTEM — Radiator

Radiator Cap Tester

RADIATOR
CLEANING OF RADIATOR

INSPECTION OF RADIATOR

1.

Using water or steam cleaner, remove any mud and dirt
from the radiator core.

CAUTION: If using a high pressure type cleaner, be -
careful not to deform the fins of the radiator core. |t
the cleaner nozzle pressure is 30 — 35 kg/em? (427 ~
498 psi. 2,642 — 3,432 kPa). kesp 2 distanca of at
least 40 — 50 cm {15,756 — 18.69 in.] between the
radiator core and cleanar nozzle.

INSPECT RADIATOR CAP OR WATER OUTLET CAP

Using & radiator cap tester, pump the tester until the reliet
vaive opens. Check that the valve opens between 0.75 kg/
em? (10.7 psi. 74 kPa} and 1.05 kg/cm? {14.9 psi, 103
kPa). -
Check that the pressure does not drop rapidly when
pressure on the cap is balow 0.6 kg/em? (8.5 psi, 59 kPa).

i sither chack is not within limits, replace the cap. -

INSPECT COOLING SYSTEM FOR LEAKS

(a} Fill the radistor with coolant and sttach @ pressure [
tester.

(b} Warm up the angine.

(¢) Pump it to 1.2 kg/cm? {17 psi, 118 kPsl, check that
pressure does not drop. :

K the pressure drops. check for leaks from the hoses,
radiator or watet pump. if no external leaks are found,
check the heater core, cylinder block and head.

www cruisercult comre
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LU-1

LUBRICATION SYSTEM

THOUBLESHOOTING ...eovvvunnnnn.s e eaeann
OIL PRESSURE CHECK ......cvvvernnn Ceerreas

REPLACEMENT OF ENGINE OIL
AND OILFILTER .....iiiiiiiiiannnnrasinaans

OILPUMP ...ii.iiieimneinicncscanstasttssaaass
OIL. COOLER AND RELIEF VALVE ..............

OIL NOZZLES AND CHECK VALVE
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Lu-2 LUBRICATION SYSTEM — Troubleshooting, Oil Pressure Check
TROUBLESHOOTING
Problem Pussible cause Remedy Page ]
Qil leakage Cylmger head, cylinder block or ol pomp Repair as necessary
body damaged or cracked
Cil seal faulty Replace ol seal EM-72 or
EM-99

Gasket faulty

Feplace gasket

Low oIl pressure

Oil leakage

Repair &5 necessary

Relief valve faulty Repair relief valve LU-5
Cil pump fauity Repair ol pump Li-5
Engine ol poor quality Replace engine oil LU-3
Crankshaft bearing faulty Replace bearing EM-79
Connecting rod bearing faulty Replace bearing EM-79
Qil filter clogged Replace oil filter Lu-3
High ail pressure Relief valve faulfty Repair relief valve L.U-56

Recommended Viscosity (SAE):

ra 1 - 1 1 A o 15
W 45 100-E0 >
i i | — - 13 18 1 h

-2 =B -3 )
*F-30 Q
J'Eou:mmt RANGE ANTICIATED BEF

£
TUBOERDEE BOPTSE Mrl use dhows DT 135

EMY 758

Qil Pressure

LD Ra

OIL PRESSURE CHECK

1.

CHECK ENGINE OIL QUALITY

Check the oil for deterioration, entry of water, discoloring
or thinning.

If the quality is poor, replace the oil.

Use APi grade CC, CD or better and recommended
viscosity oil.

NOTE: Be sure to use CD type or better for vehicles with
turbocharger.
CHECK ENGINE OIL LEVEL

The oil level should be between the L' and “F" mark:s an
the level gauge.

If low, check for leakage and add oil up to the “'F"" mark.
REMOQVE OIL PRESSURE SWITCH OR SCREW PLUG
INSTALL OIL PRES5URE GAUGE

START ENGINE

Start the engine and warm it up to normal operating tem-
perature.

CHECK OIL PRESSURE wo Cruserefit com
Qil pressure: ?
At idle 0.3 kg/cm? (4.3 psi, 29 kP -
or more @the_cruiser_feult

At 3,000 rpm 2.5 — 6.0 kg/em-
{36 ~ 85 psi, 245 — 588 kPa)

NOTE- Check for oil leakage zfier reinstaling the
pressure switch or screw plug.
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LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter

— e — REPLACEMENT OF ENGINE QIL
N AND OIL FILTER

1. DRAIN ENGINE OIL
fa) Remove the oil filler cap.

LU-3

{b) Remove the oil drain plug and drain the ol into a con-
tainer.

LUd13%

[ 2. REPLACE OIL FILTER

[Cartridge Typel

{a} Using SST, remave the oil filter.
SST 09228-44011

L0138

(b} Inspect and clean the cil filter installation surface.

LUDO0L

()  Apply clean engine 0il 4o the gasket of a new ail filter.

{d} Lightly screw in the oil filter until you feel resistance.
lel Using SST, tighten the oil filter an extra 3/drtuonusercult com
S5T 09228-44011

@the_cruiser_cult

L LUGOoE LLIOGOT




LU-$ LUBRICATION SYSTEM — Replacement of Engine Oil and Filter

a——{2}

LLi38s

[Paper Elemeant Type]
(s} Remove the guide bolt and oil filter assembly,

{b) Remove the rubber gasket, element, rubber gaske;
plate washer and spring from the oil filter case.

{c) Remove the O-ring from the guide bolt.

{dl Remove the oil filter bracket gasket from the oil filte
bracket,

{e} Clean the filter case and guide bolt.

{f} Install a new oil filter bracket gasket (1) to the ail filter
bracket.

{g) Install a new Q-ring {2) to the guide holt.
#® Put a light coat of engine il on the O-ring.

(h} Install the spring (3), plate washer {4), new rubber
gasket {5), element {6} and rubber gasket (7] to the
oil filter case.

{i) Install the oil filter assembly with the guide bolt.

FILL WITH ENGINE OIL

(al Ctean and install the oil drain plug with a new gasket.
Torque the drain piug.

Tarque: 350 kg-cm (25 ft-lb, 34 N-m)
(b} Fill the engine with new oil, APl grade CC, CD or bet-
ter.

NOTE: Be sure to use CD type or hetter for vehicles with
turbocharger.

Capacity:
Prain and refill
w/o Qil filter change
5.8 liters (6.1 US gts, 5.1 Imp. qtsdwwcru

[ L .

~_1

aercult com—

w/ Oil filter change
6.7 liters (7.1 US qts, 5.9 kmp. qtf)
Dry fill 7.3 liters (7.7 US qts, 6.4 lmp. qt

{c) Install the oil filler cap with the gasket. @the_cruy
START ENGINE AND CHECK FOR LEAKS
RECHECK OIL LEVEL

Dmabkanl thn amaiome &l Javnl aod safil mr nanneena L
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LUBRICATION SYSTEM — Oit Pump LY-&

OIL PUMP
REMOVAL OF OIL PUMP

NOTE: When repairing the oil pump, the il pan and
strainer should be removed and cleaned,

Qil Pump
iming

& Gasket

injection
Odl Pipe

Oit Strainer

12 mwm Bait Head 185 {13, 78

14 mm Balt Head 375 27, 37}

Q5@ Gasket

il Pan

{%g-cm [f1-Io, Nm)]| : Specitied torgue

Qil Drain Plug www cruisqrcult com
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LU-6

LUBRICATION SYSTEM — Qil Pump

1-

2.

3.

SET NO. 1 CYLINDER TO TDC/COMPRESSION
{See page EM-22)

DRAIN ENGINE OIL (See page LU-3] -
REMOVE DRIVE BELT

REMOVE FAN AND WATER PUMP PULLEY
{See paga CO-5)

REMOVE CRANKSHAFT PULLEY AND TIMING GE .

COVER
(See steps 11 to 13 on pages EM-65 and £6)

REMOVE IDLE GEAR AND CRANKSHAFT TIMING ~

GEAR
{See stepe 16, 17 and 19 on pages EM-67 and 68

REMOVE CAMSHAFT TIMING GEAR
la} Using SST, remove the mount bolt and plate was
SST 09278-54012 -

(b} Using SST, remove the timing gear.
SST 09950-20017

REMOVE OIL PAN -
{a) Remove the twenty-three bolts and four nuts.

&) Insert the SST blade between the cylinder blacl
oil pan, cut off applied sealer and remove the ol

s5T 09032-00100 www cruisercult cor

CAUTION:
¢ Do not use SST for tha timing side _
rear oil seal retainer side. @the. cruiser_cult

e Be careful not to damage the oil pan flange.




L UBRICATION SYSTEM — Qil Pump LU-7

k=, Y
I_ LAt

8. REMOVE OIL STRAINER AND OiL PIPE

{a} Remove the two bolts, two nuts, oil strainer and
gasket.

[b] Remove the union bolt. two nuts, oil pipe and three
gaskets

10. REMOVE OIL PUMP (TIMING GEAR CASE])

{al Remove the union balt and two gaskets, and discon-
nect the injection oil pipe from the timing gear case.

{t] Before removing the three nuts helding the injection
pump flange to the timing gear case, check if the
matchmarks are aligned. If not, place new
matchmarks for reinstallation.

(c) Remove the thras nuts.

{d} Remove the eight bolts.

le) Using a plastic-faced hammer, lightly tap out the tirm-
ing gear case and gasket. www crursercult com
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LU-8 LUBRICATION SYSTEM — Oil Pump
COMPONENTS
B and 3B
Driven Gear
{ Drive Gear %

¥ Non-rgusable part

Spring
& Gasket
Relief Valve

Drive Spline

il Pump Cover

Uriven Rotor

Brive Rotor

LUDJSE

LUQ3Te

{a)
b}

DISASSEMBLY OF OIL PUMP

1,  REMOVE RELIEF VALVE
Remave the plug, gasket, spring and rehef valve.

Remove the seven screws and oil pumnp cove

Remove the gears (B and 3B) or rotors (11B, 1
13B-T).

. |

2. REMOVE DRIVE AND DRIVEN GEARS (B AND 38,08 et ult cormrme
: ROTORS (118, 13B AND 13B-T)

EF .

@the_cruisef_cult




LUBRICATION SYSTEM — Qi Pump LU-9

1LQ367

1LI0JE2

L1103 79

INSPECTION OF O!L. PUMP [B and 3B]

1.

INSPECT RELIEF VALVE

Coat the valve with engine o1l and check that it falls
smoothly into the valve hole by its own weight.

If is not, replace the relief valve. if necessary, repiace the
oil pump assembly

INSPECT DRIVE AND DRIVEN GEARS
inspect Gear Body Clearance

Using a feeler gauge, measure the clearance between the
driven gear and body

Standard body clearance: 0.020 — 0.150 mm
{0.0035 — 0.0059 in.)
Maximum body clearance: 0.30 mm {0.0118 in.)

if the clearance is greater than maximum, replace gears. If
necessary, replace the oil pump assembly.

Inspect Gear Side Clearance

Using a feeler gauge and precision straight edge, measure
the clearance between the gear and precision siraight
edge.

Standard side clearance: 0.030 — 0.095 mm
{0.0012 — 0.0037 in.]
Maximum side clearance: ©.16 mm (0.0059 in.)

if the ciearance is greater than maximum, replace the
gears.

Inspect Gear Tip Clearance

Using a feeler gauge, measure the ciearance between the
gear and cresent.

Standard clearance:
Driven gear to cresent 0.3%3 — 0.476 mm
(0.0155 — 0.0187 in.)
Drive gear to cresent 0477 — 0.567 mm
(0.0188 — 0.0223 in.}

Maximum clearance:
Driven gear to cresent 0.55 mm (0.0217 in)
Drive gear to cresent  0.65 mm (0.0256 in.}

{f the clearance is greater than maximum, replace the
gears. If necessary, replace the o/l pump assembly.

INSPECT DRIVE SPLINE

Using a dial indicator, measure the backlash while
the drive gear clockwise and counterclockwise infspdk
places.

Standard backh':lsh: 0.541 - 0-790 mm @the_cru|5er_cu|-t
(0.0213 — 0.0311 in.)
Maximum backlash: 1.00 mm (0,0394 in.)

If the backlash is greater than maximurn, replace the gear
and spline.

www crulsercult com
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Lu-10 LUBRICATION SYSTEM — Qul Pumg
— INSPECTION OF QOIL PUMP
[11B, 13B and 13B-T]
1. INSFECT RELIEF VALVE
;;/"‘_—_“_/“\‘\ Ceat the valve with engine oil and check that rt fallg
[ S5 smeothly into the valve hole by its own weight.
= )—\, If is not, replace the relef valve. If necessary, replace the
/7 ait pump assembly.
‘\ <\ \ LUGTR
2. INSPECT DRIVE AND DRIVEN ROTORS
A, Inspect Rotor Body Clearance
Using a feeler gauge, measure the clearance between the
driven rator and body.
Standard body clearance: 0.740 -~ 0.220 mm
{0.0055 ~ 0.0087 in.)
Maximum body clearance: 0.40 mm (0.0157 in.)
If the clearance is greater than maximum, replace rotors. If
necessary, replace the cil pump assembily.
B. Inspect Rotor Side Clearance
Using a feeler gauge and precision straight edge, measure
the clearance between the rotor and precision straight
edge. )
Standard side clearance: 0.035 — 0.080 mm
{0.0014 - 0.0035 in.)
Maximum side ¢learance: 0.15 mm {0.0059 in.}
If the clearance is greater than maximum, replace the
rotors. If necessary, replace the oil pump assembly.
L3125
: P €. Inspect Rotor Tip Clearance
Using a feeler gauge. measure the clearance between the
: k drive and driven rotors.
:f -~ Standard tip ¢learance: 0.110 — 0.240 mm
ey \//lj-\\':' (0.0043 — 0.0094 in.}
Yo T \”D., Y Maximum tip clearance: 0.320 mm (0.0118 in.)
s 1___,;':\-:‘ = W if the clearance is greater than maximum, replace the
—; ,_;’—;l_.:‘:"i:_{___\ rotors.
\ A
L LUg1 T4
N ] 3. INSPECT DRIVE SPLINE
—, 4 = . . . - . WA CIUISY
! LI ol Using a dial indicator, measure the backlash while turmng
V\@%_?{Z{'/r o the drive rotar clockwise and counterclockwise in &
- \::-__:' |
S i places
] 2l Standard backlash: 0.5471 ~ 0.790 mm ih
= B (0.0213 — 0.0311 in) W
- Maximum backiash: 1.00 mm (0.0394 in.)
if the backlash is greater than maximum, replace the rotor
and spline.

rcult come




LUBRICATION SYSTEM — 0il Pump

LU-11

Luar4p

| |

LUQ11#

85T

LT a%

REFLACEMENT OF DRIVE SPLINE

1. REMOVE DRIVE SPLINE
{a) HRemove the two set keys.

(b} Set the drive spline with the hole facing downward
by turning the crankshaft.

CAUTION: Do notturn the crankshaft more than 1/4
revalution.

{c) Using a chisel and hammer, tap the drive spline out
of the hole until 857 can be hooked to spline’s end.

{d) Using SST, remove the drive spline.
85T 093850-20017

Z. INSTALL NEW DRIVE SPLINE

(a} Using SST and 8 hammer, tap in the drive spline.
SST 09608-35014 [09608-06040C}

{b) Install the two set keys.

www cruisercult com
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LUBRICATION SYSTEM — Qil Pump

ASSEMEBLY OF OIL PUMP

{See page LU-8]

1, INSTALL DRIVE AND DRIVEN GEAR (BAND 3B} OR
ROTORS (118, 13B AND 13B-T}

{a] (nsert the gear (B and 3B} or rotors {118, 13B and | -E _
138-T) into the oil pump body with the marks facing £
the ol pump cover side. ‘

{b) Install the oil pump cover with the seven screws. ,

f ‘]
\L/g’ LU0i2E

2. INSTALL RELIEF VALVE
Install the relief valve and spring with & new gasket and
the plug,
Torque: 500 kg-cm (36 ft-Ib, 49 N-m)

'
i
www cruisdrcult comr
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LUBRICATION SYSTEM — Qil Pump LuU-13

—_— INSTALLATION QF OIL PUMP
(See page LU-5]

. | ES— 111
1. INSTALL CIL PUMP (TIMING GEAR CASE)

NOTE: Use the bolts indicated A" "8, and ""C."

Lu0138 |

{a) Place a new gasket and the timing gear case in posi-
tion.

(b} install and uniformly tighten the sight bolts in several
passes.

Torque: A and B 375 kg-om {27 ft-1b, 37 N-m)
c 185 kg-cm {13 ft-lb, 18 N'm}

{c} Align the matchmarks on the injection pump and tim-
ing gear case.

{d) Install the three nuts holding the injection pump
flange to the timing gear case.

Torque: 375 kg-cm (27 ft-Ib, 37 N'm)

i {e) Connect the injection oil pipe with the union bolt and
new two gaskets.

Torque: 110 kg-cm (8 ft-b, 11 Nemi

L1y

2. INSTALL OIL STRAINER AND OIL PIPE

‘ @ Install a new gasket and oil strainer with the twavbeitsuisercult com
and two nuts. Torgue the bolts and nuts.

Torque: 185 kg-cm (13 ft-Ib, 18 N'm]

b) Install new three gaskets and oil pipe with the
balt and two nuts. Torgque the unicn bolt and

n
cruiser_c
i _cult

Torque:
Unian bolt 450 kg-cm {33 ft-1b, 44 N-m)
Nut 185 kg-cm (13 ft-1b, 18 N'm)

L0137



LU-14

LUBRICATION SYSTEM — Qil Pump

Seal width approx
4 mm (0 18 in)

LUD3As

LUOTAS

3.

INSTALL OIL PAN

{al Remove any oil packing material and be careful not 15
drop any oil on the contacting surfaces of the oil pap
and cyiinder bigck

#® |Using a razor blade and gasket scraper, remove al|
the old packing [FIPG) material from the gaske:
surfaces and sezling groove

& Thoroughly clean all components to remove all the
loose material.

® Clean both sealing surfaces with a non-residus
solvent.

CAUTIGN: Doe notuseascivent which will affect the
painted surfaces.

{b)  Apply seal packing to the oil pan as shown in the
figure.

Seal packing: Part No. 08826-00080 or equivalent

® Install a nozzle that has been cut 10 the 4 mm
{(0.156 in.} opening.

NOTE: Awpid applying an excess amount to the surface
Be especially careful near oil passages.

® Parts must be assembled within 15 minutes of
application. Otherwise, the material must be
removed and reapplied.

#® Immediately remove nozzie from tube and reinstall
cap.

{c) Install the oil pan with the twenty-three and four nuts.
Torque: 185 kg-cm {13 ft-lb, 18 N'm}

INSTALL CAMSHAFT TIMING GEAR

{a} Align the timing gear set key with the key groove of
the tirming gear.

{b) Using a plastic-faced hammaer, lightly tap in the tim-
ing gear.

{e) Using SST, install the plate washer and mount bolt

ercult conre

Torgue the bolt WWW Crul
SST 09278B-54012

Torque: 375 kg-cm {27 $t-1b, 37 N-m]
@the_cru
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LUBRICATION SYSTEM — Qil Pump LU-15

B.

gl

10,
11.

INSTALL CRANKSHAFT TIMING GEAR, IDLE GEAR
AND AUTOMATIC TIMER
{See steps 1, 3 to 6 on pages EM-73 to 75}

INSTALL TIMING GEAR COVER AND CRANKSHAFT

PULLEY
(See steps 9 and 10 on pages EM-76 and 76)

INSTALL WATER PUMP PULLEY AND FAN
(See page CO-10)

INSTALL AND ADJUST DRIVE BELT
{See page CH-7)

FILL WITH ENGINE OlL (See page LU-4)
START ENGINE AND CHECK FOR LEAKS
RECHECK ENGINE OIL LEVEL (See page LU-2)

www cruisercult com
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LU-16 LUBRICATION SYSTEM — 0il Cooler and Relief Valve

OIL COOLER AND RELIEF VALVE ._
i
COMPONENTS -
|
)
§
R
# Gasket i
Qil Cooler ! -—
® Gasket ]
#® 0-Ring ;o
Exhaust
Manifold Stay
{13B-T) }
Qil Cocler case -
& Gacket i
& Gasket |
Spring |
Relief l
f
Dil Filter |
§ Bracket
& Relief Valve -
E——Spring v
& —& Gasket T -
Ol Filter
Bracket |
WA CrL ser:ult‘com—
1 — r
oA
7= -
@the_crjiset_cult -
d
lkg-cm lt-lo, Nmi  Specified torque i
% Non-reusable part | }




LUBRICATION SYSTEM — O Cooler and Relief Valve Lu-17

Luo) &8

REMOVAL OF OIL COOLER AND RELIEF
VALVE

{See page LU-16)
1. DRAIN ENGINE COOLANT {See page CO-3)

2. REMOVE OIL FILTER {See pages LU-3 or 4]

3. [13B-T)
REMOVE TURBOCHARGER OIL PIPE
{See page EM-37]

4, DISCONNECT ALTERNATOR OIL HOSES

Remove the two union bolts and four gaskets from the oit
filter bracket.

5. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief valve.

6. REMOVE OIL FILTER BRACKET
Remove the four bolts, bracket and gasket.

7. [13B-T]
REMOVE EXHAUST MANIFOLD STAY www cruisercult com

8. [11B, 13B AND 138-T]
REMOVE VACUUM PIPE

@the_cruiser_cult



LUBRICATION SYSTEM — 0Qil Coocler and Rehef Velve

LUO3? B

Luoi23

LUO5 22

Peama

9.

10. SEPARATE OIL COOLER AND QOIL COOLER CASE

INSPECTION OF OIL COOLER AND RELIEF

———

REMOVE OIL COOLER COVER WITH OIL COGLER
{a} Using SST, remove the bolt holding the oil cooler

cover to cylinder block as shown.
S5T 09313-30021

(b) Remove the nine bolts, two nuts, oil cooler cover with

the oil cooler and gasket.

Remove the four nuts, oil cooler, two O-rings and gaskets. -

VALVE

1.

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that jt falls !

smaoothly into the valve hole by its own weight,

If is not, replace the rehef valve. ¥ necessary, replace the

oil filter bracket.

INSPECT QIL COOLER
Check the oil cooler for damage or ciogging.

VVVVVVCFUISE?CU'tCOFH‘
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N LUBRICATION SYSTEM — Qil Cooler and Relief Valve LU-19

INSTALLATION OF OIL COOLER AND
RELIEF VALVE

{See page LU-16)
1. ASSEMBLE CQIL COCLER AND OIL COOLER CASE

Assemble the oil caoler and il cooler case together with
new two gaskets and O-rings. install the four nuts

Torque: 130 kg-cm (9 ft-Ib, 13 N'm)

2. INSTALL OIL COOLER CASE AND QIL COOLER
ASSEMBLY

{z) Install 8 new gasket, the oil cooler case and oil cooler
assembly with the nine bolts and two nuts.

Torque: 185 kg-em (13 ft-1b, 18 N'm)

LUQ377

{b) Using SST, instali the bolt holding the oil cooler case
10 the cylinder block.

SST 09313-30021
Torque: 185 kg-cm (13 ft-1b, 18 N-m)

3. [11B, 13B AND 13B-T]
INSTALL VACUUM PIPE

"n 1135'1—1
INSTALL EXHAUST MANIFOLD STAY

i ‘I 5. INSTALL OIL FILTER BRACKET

Install a new gasket, the oil filter bracket wit%v}pv%njggrrcult com
bolts

Torque: 375 kg-em {27 ft-th, 37 N'm)

@the_cruiser_cult




LU-20 LUBRICATION SYSTEM — Dil Cooler and Relief Valve

6. [INSTALL RELIEF VALVE

fnstall the relief valve and spring with a new gasket ang
the plug.

Tarque: 500 kg-cm {36 ft-lb, 49 N'm)

7. CONNECT ALTERNATOR OiL PIPES -~

Connect the alternator cil pipes with new four gaskets ang
two union bolts as shown.

LuDird —
;
|
!
LUGIAE
!
}
]
|
'I
LTS
|
8. [13B-T]
. INSTALL TURBOCHARGER OIL PIPE (See page EMgg)cruifercult comr=
9. INSTALL OIL FILTER (See page LU-3 or 4} ?

L '

10. FILL WITH ENGINE COOLANT (See page CO-3) T craper ol

11. START ENGINE AND CHECK FOR LEAKS y

12, CHECK ENGINE OIL LEVEL (See page LU-2)




LUBRICATION SYSTEM — Ol Nozzles and Check Valve (38 and 138-T] LuU-21

OIL NOZZLES AND CHECK VALVE
[3B and 13B-T]

COMPONENTS

& Gasket
Check Valve

Oil Nozzle

4 O-Ring

Injection Pump

Lkg-cm Ift-1b, Nmi| : Specified torque
& Non-reusabie part

B4

REMOVAL OF OIL NOZZLES AND CHECK
VALVE
1. REMOVE INJECTION PUMP (See page FU-27)

2. REMOVE CHMECK VALVE

& -/\ @'—"\::
: T

5.

3, REMOVE OIL NOZZLES

’ ‘ Using SST, remove the oil nozzles www crutsercult com
|' $ST 09219-56010

LUQIBE

v
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LuU-22 LUBRICATION SYSTEM — Ol Nozzles and Check Valve [3B and 13B-T]

———

INSPECTION OF OIL NOZZLE AND CHECK
VALVE

1. INSPECT CHECK VALVE

Push the valve with a wooden stick to check if it 1s stuck
if stuck, replace the check valve.

U387

2. INSPECT QIL NOZZLES -
Check the il nozzle for damage or clogging.

LUDJIEE -

INSTALLATION OF OIL NOZZLES AND '
CHECK VALVE -

{See page LU-21) ‘

1. INSTALL OIL NOZZLES -
{a) Install @ pew O-ring to the oil nozzle.
bl Apply a light coat of engine oil on the O-ring.

(e} Align the head point of the oif nozzle with the align-
ment mark of the cylinder Block.

LUIC2ED

(@) Using a brass bar and hammer, tap in the four

nozzies.

2. INSTALL CHECK VALVE
install a new gasket and the check valve.
Torque: 350 kg-cm {25 ft-1b, 34 N-m) :

LLUs3as

1

i

. www cruisercult conf™
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STARTING SYSTEM .
H
Page
PRE-HEATING SYSTEM {B and 3B] ............ ST-2
PRE-HEATING SYSTEM [11B, 13B and 13B-T] .. ST.§
TROUBLESHOOTING ............vovieeirnnn... 5T-14
STARTING SYSTEM CIRCUIT ........0vvvren... ST-14
STARTER .............. veanen it ST-15
STARTER RELAY [BB, BU and BY] ........... .. ST-24
STARTERRELAY [BJ] ..........cooovttnn. ‘e 5T-25
ELECTRICAL DIESEL INJECTION CONTROL
{EDIC) SYSTEM [B and 3B (w/ EDIC System}] ST-26
FUEL CUT DIAPHRAGM
[B {w/o EDIC System)] ........... et .. ST-28

OVERINJECTION MAGNET
[3B (w/o EDIC System)]

WWW Cruis

@ﬂhe_crul'i_c
L




—

-
\ ST- & STARTING SYSTEM — Pre-heating System [B and 3B
+r

PRE-HEATING SYSTEM [B and 3B]
Super Glow Type _
SYSTEM CIRCUIT
BJ70, 73. 76 —T‘ _
ignition Switch 1
am[ _Ao1G | -
°TsT7 Fuse '
ENGINE 154
¥ ]
gl |s 9‘—‘5 1sh 14 .
Fusible go No. 2 Glow] gé No. 1 Glow F'UW Plug
Fusible Link Plug Relay Plug Relay Lﬁd'ﬂatﬂr _
Link GLOW 2.0L g ight
AM 1.258 ] : E[ G E[ |G £ 3 .
L Glow Plug o el iy . -
ks Current = o
_L Battery tSensor 1 = 7 Water R
T > 2 d Temperature ¥
s a Sensor o -
1 G 10 -
ﬁ T Battery - ﬁ
= -+
T 2 -
Glow
Plug -
i
STDIT6
H, “r o
‘ www cruisgrcult conf™
@the_cruispr_cult?
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STARTING SYSTEM -— Pre-heating System [B and 38} ST-3

TIMER CHARACTERISTIC DIAGRAM

12V Type
8 80
™
7 N 70
—65—---..& Pre-heating Tumna
— B bl —
3 \ / €0 4
™) o
@ N, 4
g ° | 50y
2 NN L] :
=4 A\ 40 =
3 N £
£ 3 30 2
p / \ g
= 2 _,,/ 20 a“:
% Light Lighting Time ‘\E '
! B A0
0 {f ;:]— 0
-30 =20 =10 O 10 20 30 40 50 80 70
(~-22) (=4) (14) (32) (50) (68} (BB)(104){122)(140){158)
Water Temperature °C (°F)
24V Type
3 a0
7 70
6 / | -Light Lighting Time 60 _
] [+
o | / 50 ";
E E
E 4 40 =
(=] (=]
= 14 i=
. £ 3 4~ 7 30 %
3 =
£ 2 A S 20 &
= Pre-heating Time o——
1 \ \Jr{(_.'_ 10
)
0 4y ] '.31-4 o
-30 =20 -10 8] 10 20 30 40 50 890 70
{-22) (-4} (14) (32} (50) {68} (86){104)1122){(140}(158)
Water Temperature *C {°F)
S5T03480
L 570285
INSPECTICN OF COMPONENTS
- H i www cruisercult com
654 3 1 . Pre-heating Timer
A LOCATION: Under the instrument pangl
~ passenger side.
=pF -=n-====] Refer to Diesel Electrical Systern Diagnosis fordnsPeenhan cult
7] procedures. {See page EM-11})
== 71 1 T
1211109 7
L 510040




STARTING SYSTEM — Pre-heating System (B and 3B}

om

mis

Stons2

Na Continuity

Contmuity

No. 1 Glow Plug Relay

STD0IS

LOCATION: On the fender apron in the engine compart-
ment.

1. INSPECT RELAY CONTINUITY
{a) Check that there is continuity between terminals E
and g.
(b] Check that there 1s no continuity between termirals B
and G.
if continuity is not as specified, repiace the relay.
2, [INSPECT RELAY QPERATION
(s} Apply battery voltage across terminals £ and g.
{b) Check that there is continuity between terminals B
and G.
If operation is not as specified, replace the relay.

No. 2 Glow Plug Relay |
LOCATION: On.the fender apron in the enging compart-
ment.

1. INSPECT RELAY CONTINUITY
lal Check that there is continuity betwsen terminals E
and g.
www cruisercult
o) Check that there 1s no continuity between t
and G

i continuity is not as specified, replace the retd

com

@the_cruiser_cult
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STARTING SYSTEM — Pre-heating System [8 and 3E]

ST-5

[~
g—
" 2. INSPECT RELAY OPERATION
J_ % (a} Apply battery voltage across terminals E and g
| _:r-’;} {n) Check that there is continuity between terminals B
*y ' A and G
L e ion i fied
Continurty If pperation is not as specitied, replace the relay,
B
5TO0S3
Continuity Glow Plug
i e | INSPECT GLOW PLUG

ET0374

STOZ9Y

Continuity

Continuty

[e

2

Using an ohmmeter, check that there is continuity bet-
ween the glow plug terminal and greund.

If there is no conbinuity, replace the glow plug.

NOTE.
® Be careful not to damage the giow plug pipes as 1t could
cause an open circuit or shorten the life of the plugs.

® Avoid getting oil and gasoline on the glow plugs when
¢leaning.

® During inspection, use @ cloth be sure to wipe any cil off
the glow plug terminals and bakelite washer.

® Be careful not to apply more than 7 volts to the glow
plug as it could cause an open circuit.

Glow Plug Current Sensor

INSPECT GLOW PLUG CURRENT SENSOR

Using an ohmmeter, check that there is continuity bet-
ween the current sensor terminals.

If there is no continuity, replace the current sensor.

Glow Plug Resistor

[NSPECT GLOW PLUG RESISTOR

Using an ohmmeter, check that there is conting
ween the resistor terminals.

I there 18 no continuity, replace the resistor

www cruisercult com
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ST-6 STARTING SYSTEM — Pra-heating System [B and 3B)

Tty Water Temperature Sensor

C{ INSPECT WATER TEMPERATURE SENSOR

Using an ohmmeter, check the resistance between the
water temperature sensaor terminals.

Resistance: Hefer to the chart,

if the resistance is not as specified, replace the water tem-
perature sensar.

s-ru:saJ

L u-—.&?ﬂ'qum'%f‘m ;

A ,
20} _
10} i
of 2
e ? -
2
i o 2F 4 {
ol ), 7 -
Sra77 E 8 s
Wiy T S 4
0.6 i,, -
Thermistor ozr L
01b. -
_26 O 20 40 60 B0 100 120
(-4} {32} _|53.'r {104}1140M176¥212)248) _
Temperature °C {°F)
as1s AR08 |

www cruisercllt come
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STARTING SYSTEM — Pre-heatng System (B and as|

s8T-7

| —
| Fixed Delay Type
- SYSTEM CIRCUIT
} aBz20, BJG60, 73, BUBGO, 63, 70, 75, BO
.
‘ ignition Switch
— . AM _f G {Others)
3 Fusible 2 ~
{ Link o l= o Fuse
- AM 10Y (BB) D5 |ad 5 GLOW 7.5A
AM1 50A BU) b p g
‘ @
'— | Fusible 3 | eusive g
Link e8) é*a S Lk 2
MAIN 2.0L (B8} A& |2 )1.258 BB, BJGQ) Glow Glaw Plu
!_ AM 1.0Y [BJ73) g §: GLOW 2 0L (BJ73) Plug @Indmatmg
2.0L (8L 2 |& [cLow 60A BU Relay 5 Light
- a G E -
L | :
. - &
i T | Battery g
{ ~ :
= =
1 17| Battery g 2
) o | L zav Type! f,:ﬁ‘; &
L 1
1 ST0377]
i
l'L i 2 INSPECTION OF COMPONENTS
~ = ) Pre-Heating Timer
L = [ —1 -]
i e = LOCATION
g BB: Under the instrument panel center.
) & 5 BJEQ: In the cowl on the passenger side.
[ BJ73: Under the instrument panel on the passenger side.
} Bu: Under the instrument panel on the drivet's side.
| sreors INSPECT PRE-HEATING TIMER
: {a) Turn the ignition switch to G and measute the light-
s ing time of the glow indicator fight.
Light lighting time: 15 — 19.5 seconds
' . . www cruisercult com
i b} Check that there is voltage at tarminal 5 gf-thgpre=
A heating timer when the ignition switch 15 |

- -

Yo
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ST-8 STARTING SYSTEM — Pre-heating System [B and 3B]
Glow Plug Relay [BB and BU]
V| Y LOCATION

ﬁ( 8B: Below the left fender apron.

8 — BU. In the cowl on the passenger side.
Eﬂﬂ

° -

‘ g

[y

S

STOQD

[~ No Continuity Continarty
— ]
2 :
Ol QB
] Q
5TDY13%
Continuity
| D
a
[+
D g' e
& G

$70384

INSPECT RELAY CONTINUITY

(a} Check that there is continuity between terminals E
and g.

(b} Check that there is no continuity between terminals B
and G.

If continuity is not as specified, replace the relay.

INSPECT RELAY QPERATION
{a} Apply battery voltage across terminals E and g.

{b} Check that there is continuity between terminals B
and G.

If operation is not as specified, replace the relay.

Glow Plug Relay [BJ]
{See No. 2 Glow Plug BRelay on page ST-4|

LOCATION  On the fender aprorn in the engine compart-
ment.

Glow Plug
{See page ST-5)

Www cruiserdg
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STARTING SYSTEM — Pre-heating System (118, 138 and 138-T] 5T-9
e
PRE-HEATING SYSTEM
[11B, 13B and 13B-T]
SYSTEM CIRCUIT
C——— "
BBZ2, BJ71, 74 Series
fgrition Switch
IG .
AM
_0&’9'0 g§72 Fusa ¢ Fuse
TEA B SAUGE
7.5A (BB
) =
8 & _ M Intake Heater
Fusible Fusible | Indicatar Light
Link Link s |8 a2 g 1134
AM 1.0Y 2.0L (B8] '
(BB) GLOW 2.0L(BJ] T7> % ke . |2 7o Requtstor
eater Terminal L
Fusible a o £ 7
Link S, Relay =
MAIN 2.0L = Water
BBI G1 |GZ|E 8 £
oY — P oo—— 4 g Temperature
féhjl = {12v) Fusble -E Sensaor
T | Battery Link £ 10
3 Q3P
=} [T | Battery %
4 l
--'E _I:_ = = =
BUG1, 62, 65, 85 Series
Ignition Switch
15
AM] _ #2°
o— 312 Fuse Fuse
GAUGEY ENGINE
7 5A 7.5A
Intake Lioht
t
Fusible Fusible -r-——ﬂ"B ke, 8 [G Zj1hia Indicator LI
Link Link No. 1 No. 2 3
AMY S04 20L Intake é Intake
Heater Heater _ 3 To Regulator
Fusible Relay Relay 2 Termmal L
Link G |E G |E £ 7
20L -
) E é Water
. L 112V g Temperature
T |Battery ' £  {Sensor
s &
= F 4 5 a 10 www cruiserculf com
> L o — S
| — Intake Fusible \——;}
-4 Heater Link
= == |Battery Intake { ] {24V} 0 ap
] i Heater f o L
- g {12v) e_cruiser_clilt
_l_ — — — -— sTO378
- - - - - sToa73)



sT-10 STARTING SYSTEM — Pre-heating System [118B, 13B and 13B-T}
— —_— -
TIMER CHARACTERISTIC DIAGRAM
22 \I
20 I !
18 /Lgv Type | =
16 ‘\\ "P;,,z”i |
2 14 24Y Type \; ;
e 12 / A : )
Z 10 Y AN t
3 8 ™~ \ -
= T~
& § — |
[«
\ ~.__ N\
2 BRNAN T
0 30 20 0 * ‘
- - =1 Q 10 *
(~22} (~4) naj {32) (500 =7
Water Temperature °C {°F) §;~
516217 :" —
INSPECTION OF COMPONENTS !
? ,T. 4 3 Pre-heating Timer *
T LOCATION
raaﬁﬂ‘""] BB: Under the instrument pane! center. -
L|““fﬂ‘3ﬂ"“" BJ: Under the instrument panel on the passenger side.
ff —, BU: Under the instrument panel on the driver's side.
|
11108 7 o
STO0L3 1
INSPECT PRE-HEATING TIMER 1 =
{a} Disconnect the water temperature sensor connector
iy
Disconnect 5T02632 . -
{B]  Tum the ignition switch to "ON.” and measure the
time the pre-heating indicator I1s it. www cruisergult fonm=
Light lighting time: ?
12V type Approx. 20 seconds
’D‘G\ 24V type Approx. 14 seconds -
PREH CAUTION: Since power consumption is higﬁfh%ﬁwser 'CUHE
EAT form this check as few times as possible. P

LAER Y
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STARTING SYSTEM — FPre-peaung System {1 1B, 130 &Ny 1w,

5T7-11

Check Connector

STOIS4

gl

gT034A0

C
G2 &
B @
a1 5,
G
[No
Continwity [~

Continuity ———

570142

(e} Turn the ignition switch to "START,™ ana then check
that there is voltage at terminal 5 of the pre-heating

timer
After-heating time!

CAUTION: Since pawel consumption is high, per-
form this check as few times as possible.

Approx. 70 seconds

{dl Turn the ignition switch to “START "

e} [BJ and BB]
Disconnect the MALFUNCTION CHECK connector of
the intake heater, and check that the “PREHEAT"
light comes on when the after-heating is fimished.

(f) [BU]
Disconnect the MALFUNCTION CHECK connector of

the No. 2 heater relay, and check that the
pREHEAT" light comas on when the after-heating is

finished

Intake Heater Relay [BBI]

LOCATION: Below the left fender apron.

INSPECT RELAY CONTINUITY
(al Check that there is continuity bstween terminals E
and g1

b] Check that there is continuity betweerwermifalgult com

and g2.

ic) Check that there is na continuity betwe
and G1.

{d} Check that there is no continuity betweg)ﬁht%rﬂ;ﬂﬁﬁis‘:ﬂlt
and G2

If continuity is not &s specified, replace the relay.



sT-12 STARTING SYSTEM — Pre-heating System {118, 138 and 13B-T]

=]

ST025

Continuity

STQ3AG

ST0338

No o — No
Continuity ———-—zcl‘[:untlnmty
e
= bl

Continuity

Continuity

—_—
-
o

—

STO341

70343

2.

Intake Heater Relay [BJ]

INSPECT RELAY OPERATION -
{s} Apply battery voltage across terminals € and gi.

it} Check that there s continuty batween terminals g
and G1 -

{c) Apply battery voltzge across terminals E and g2.

{d) Check that there is continuity between terminals B -
aﬂd GZ !

I¥ operation is not as specified, replace the relay.

LOCATION In front of the battery. |

INSPECT RELAY CONTINUITY |

{a) Check that there 1s continuity between terminals E -
and gi.
(b} Check that there is continuity between terminals E l
and g2 -
{c) Check that there 15 no continuity between terminals B
and G1 l
d} Check that there is no continunty between terminals 8
and G2
I continuity is not as specified, replace the relay I -

INSPECT RELAY OPERATION

it i E and g1.
{a} Apply battery voitage zcraoss terminals ar;n/vw%cruuercultlom_

{b] Usmg an ohmmeter, check that there is ¢
between terminals B and G1.

@the_crulser_cull
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STARTING SYSTEM — Pre-heating System [118, 138 and 138-T] 5T-13

Continuity

ST0345!

Continuity

o

STO250

ST021I3

lc)  Apply battery voltage across terminals E and g2.

{d}  Using an ohmmeter, check that there 15 continuty
between terminals B and G2

If operation is not as specified, replace the relay

No. 1 and No. 2 Intake Heater Relays (BU]
(See No. 1 Glow Plug Relay on page ST-4}
LOCATION  On the frame at the rear of the engine.

Intake Heater

INSPECT INTAKE HEATER

Using an ohmmeter, check that there is continuity bet-
ween each terminal of the intake heater and ground.

if there is no continuity, replace the intake heater.

Water Temperature Sensor
{See page ST-6}

www cruisercult com

@the_cruiser_cult



57T-14 STARTING SYSTEM — Troubleshooting, Starting System Circuit
T e
Problem Possible cause | Remedy Page
I
Engine will not ¢rank Battery charge low Check battery specific gravity | CH-7
{Charge or replace battery |
Battery cables loose, corroded or warn | Repair or replace cabies | L, -
Neutral start switch faulty (A/T only) ., Replace switch | !l
i Fusible ink blown Replace usible link i
Starter faulty . Repair starter | 5T-15 i -
Ignitign switch faulty ! Replace igniticn switch | :
— 1 * - -
£ngine cranks slowly ! Battery charge low Check batiery specific gravity ©  CH-7 <
Charge or replace battery 1
Baitery cables loase, corroded or worn | Repar or replace cables
| Starter faulty Repair starter S7-15 .
1
Starter kegps running Starter faulty Repair starier 57-15
Ignition switch faulty Replace ignition switch i -
Short in wiring Repair wiring
Starter spins but Finion gear teach broken or faulty starter Rapair starter ET-15 =
engine will not crank Flywhee! teeth broken Replace flywheel !
-y
Ignitian Switch -
AM 04: 5T1 ‘
= B
}_
= ﬁ Fuse —_ -
gl 3z STARTER 4 |
ol = 7 5A = '
. =l o (BJ70 Canada) 2
S| ® -
e —_ i
z| @ {BU Wide Cabl =
— |
= - =
e Fusible Link 3 Neutral -
Fusible Link = Al 1 OY (BBI = (\ S;-:!utra
MAIN Z.0L (BB} £ AM 150A [BU Wide Cab) ATE art X
05G (BJ6O) wie )
AM 10Y {88, BJ70, BU Regular Cab, BY] Fusible {
(BJ70, 71, 73, 74, 75) Link Bl st =
AM1 50A 1 0Y BJ4BOI
(BU Regulsr Cab} (BJED) o Starter
20L Relay
{BL Wide Cab) —_ “
0.85R (BY) T |Battery MG| (& [
—
Termlnal 30 Terl‘nlnal 50 WA CI’U‘SEI’CU t com™
= Batiery o ?/
! lizav Type) = : -
@the cr !iser_aulti
- Starter -_ -
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STARTING SYSTEM — Starter

5T-15

STARTER
COMPONENTS

Brush Holder
Field Frame {Field Ceil}

Magnetic Switch

Return Spring

front Bearing

Armature

Rear Bearing

‘. Plate Washer

(&3
Bearing
Idle Gear
Felt Seal

ﬁ

Steel Ball
Clutch Assembly

Starter Housing eTOISD

570347

ST0038

DISASSEMBLY OF STARTER

1. REMOVE FIELD FRAME AND ARMATURE
ASSEMBLY .
{a) Remove the nut and disconnect the lead wire from
the magnetic switch terminal.

b} Remove the two through bolts.
{c} Pull out the field frame together with the armature.

(d) Remove the felt seal and lock plate.  www cruisercult com

@the_cruiser_cult



&T-16 STARTING SYSTEM — Starter

T ————

2, REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEAR

(a} Rernove the three screws.

ST0I2S

{b) Remove the following parts from the magnetic
swiich.

(1) Starter housing
{2) Cluteh assembly
{3) Return spring -
4} ldle gear

{&) Bearing

(6) Plate washer

STRISE

3. REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hole.
-—
% Magnetic Finger
“

4. REMOQVE BRUSH HOLDER

lz2) Remove the two screws and end cover from the field
frame.

{b) Using a screwdriver, hold the spring back and dis-
connect the brush from the brush holder. Disconnect

. the four brushes and remove the brush holder, ... cruserchit conm™

5. REMOVE ARMATURE FROM FIELD FRAME ?’

L
@the_cruiser cu|11
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i STARTING SYSTEM — Starter ST-17

— ~] INSPECTION OF STARTER

Armature Coil

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the segments of the commutater

If there is no continuity, replace the armature.

2 INSPECT COMMUTATOR FOR GROUND

Using an ohmmseter, check that there is no continuity bet-
ween the commotator and armaturs coil care.

1f there is continuity, repiace the armature.

! Commutator

- 1. INSPECT COMMUTATCR FOR DIRTY AND BURNT
SURFACE

l If the surface is dirty or burnt, correct with sandpaper (No.

e 400) or an a lathe.

2 INSPECT COMMUTATOR CIRCLE RUNOUT
mMaximum circle runout: 0.05 mm (0.0020 in)
If the circle runout is greater than maximum, correct on @
lathe.

STR013

3. INSPECT DIAMETER OF COMMUTATOR

Standard diameter: 36 mm (1.42 in.)
Minimum diameter: 35 mm {1.38 in.) wWww crutsercult com

if the diameter is less than minimum, replace therar

@the_cruiser_cult




$T-18

STARTING SYSTEM — Starter

STa048

STOOS

STO0ME

S51001%

4,

INSPECT UNDERCUT DEPTH

Check that the undercut depth 1s clean and free of foreign
material. Smooth out the edge.

Standard undercut depth: 0.7 mm (0.028 in.}
Minimum undercut depth: 0.2 mm {0.008 in.}

If the undercut depth is less than minimum, correct 1t with
a hacksaw blade

Field Coil (Field Frame) '
1. INSPECT FIELD CCIL FOR OFEN CIRCUIT ’
Using an ohmmeter, check that there is continuity bez. ‘
ween the lead wire and field coil brush lead. b+ -
If there is no continuity, replace the field frame. i
:-::‘:.l
5 -
i
2. INSPECT FIELD COIL FOR GROUND ,[
Using an ohmmeter, check that there is no continuity bet- -
ween the field coil end and field frame. w o =
H . 1) k2] !
If there 15 continuity, repair or replace the field frame. <
s
I
\
Brushes -
INSPECT BRUSH LENGTH
Using calipers, measure the brush length. -
Standard length: 20.5 mm {0.807 in.}
Minimum length: 13.0 mm {0.512 in.)
if the length 1s less than minimum, replace the brush ko -
holder and field frame. o
;‘f"
Brush Springs -.‘i_
 INSPECT BRUSH SPRING LOAD W CTLIS C:ﬁ?—com—f
Take the pull scale reading the nstant the brush s
separates from the brush S S
Spring installed load: @the cruisfr g:‘h
3.2—-40%kg (7.1 —88Ib, 31 — 39 N) - _'f
If the reading 15 not within specification, replace the brush - S
springs.



STARTING SYSTEM — Starter ST-19

—
— Brush Holder
—l INSPECT INSULATION OF BRUSH HOLDER
Using an chmmeter, check that there is no continuity bet-

ween the positve (+) and pegative (-} brush holders.
(f there 1s continuity, repair or repface the brush holder

P :
R, - S0,
L J
P
510062

Clutch and Gears
1. INSPECT GEAR TEETH
T Check the gear teeth on the pinion gear, idler gear and

clutch assembly for wear or damage. Replace If damaged.

1¥ damaged, also check the flywheel ring gear for wear of
darmage.

2. [INSPECT CLUTCH PINION GEAR

Rotate the pinion gear clockwise and check that it turns
freely, Try to rotate the pinion gear counterclockwise and
check that it locks.

If necessary, replace the clutch assembly.

5T0020

Bearings

1. INSPECT BEARINGS
Turn each bearing by hand while applying inward force.
If resistance is feit or if the hearing sticks, replace the

t
A

5 bearing.
|3
e L \ £T004Y
L{ 2. IF NECESSARY, REPLACE BEARINGS
2 (a) Using SST, remove the bearing.
' 55T 09286-46011
- r www cruisercult com
.

@the_cruiser_cult
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ST-20 STARTING SYSTEM — Starter

—
(b) Using SST and a press, press in a new front bearing -
88T 09285-78010
() Using a press, press in 2 new rear bearing _
88T
o
STOI21 _5TPQ&AD -
Terminal C Magnetic Switch
/1 Terminal C —
BB % { - 1. PERFORM PULL-N COIL OPEN CIRCUIT TEST
B T4 Using an chmmeter, check that there is continuity bel.
Terminal 50 ween terminals 50 and C. -
I¥ there is no continuty, replace the magnetic switch,
Terminal 5
OF "
) STO3AES
STO226
Switch Body 2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity bet-
- ween terminal 50 and the switch body. -
If there is no continuity, replace the magnetic switch. 1
Terminal 50 -

SN

STOWE

-

l

WWW crwseLuIt conr=

=

@the_crulse(_cult
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STARTING SYSTEM — Starter ST-21

570227

§To044

STQIST

ASSEMBLY OF STARTER

{See page ST-15}
NOTE: Use high-temperature grease to lubricate the
hearings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame

2. INSTALL BRUSH HCLDER
{a} Place the brush holder on the armature

[b) Using a screwdriver, held the brush spring back, and
connect the brush into the brush holder. Connect the
four brushes

NOTE. Check that the pasitive (+) lead wires are not
grounded.

(c} Install the end cover with the two screws.

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
{a) Apply grease to the steel ball.
(b} Insert the steel ball inta the clutch shaft hole

4. INSTALL CLUTCH ASSEMBLY AND GEAR
lal Place the following parts in position ¢n the magnetic

switch: Www cruisercult com
{1} Plate washer

(2] Bearing

(3) Idle gear

. @the_cruiser_cult
{4) Return spring

{8) Clutch assembly



5T7-22

STARTING SYSTEM — Starter

STOZ35

SIo263

ETO04E

ST0la?

—————

(b} Assemble the starter housing and magnetc switch,
with the three screws.

INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY
{a) Place the felt seal in position on the armature shafy

{b} Align the lock plate with the notch on the field frame.

{c) Install the field frame and armature assembly with
the two throught bolts.

{d) Connect the lead wire to the magnetic switch ter-

minal, and mstall the nut
WWAAW Cruiserc

It com™

=
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STARTING SYSTEM — Starter 57-23

Terminal G
2]:]

A
[ b i
¥

BJ %‘-«5\
Termmal 50

gTo228

570239

STCI30

g

PERFORMANCE TEST OF STARTER

4.

CAUTION: These tests must be performed within 3
te 5 seconds te avoid burning out the coil,

PERFORM PULL-IN TEST
(al Disconnect the field coil lead from terminal C.

lb) Cennect the battery to the magnetic switch as
shown. Check that the pinion gear moves outward,

[f the pinion gear do@s not move, replace the magnatic
switch assembly.

PERFORM HOLD-IN TEST

Whie connected as above with the pinion gear out, dis-
connect the negative {—) lead from terminal C. Check that
the pwnion gear remains out.

If the pinion gear returns inward, replace the magnetic
switch assembly.

INSPECT PLUNGER RETURN

Disconnect the negative {—) lead from the switch body.
Check that the pinion gear returns inward.

¥ the pinion gear does not return, replace the magnetic
switch assembly.

PERFORM NO-LOAD PERFORMANCE TEST

la) Cannect the battery and ammeter to the starter as
shown,

(b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the
ammeter reads the specified current.

Specified current:
12V Type 1B0 Aortessat11V
24V Type 90 A oar less at 23 V

www cruisercult com

@the_cruiser_cult



5T-24 STARTING SYSTEM — Starter Refay |[BB, BU and BY]

= 3T
E 5To:08
Mo Continuity
Ca)
| Continuity
™

STO218

376279

o —

STARTER RELAY [BB, BU and BY]

INSPECTION OF STARTER RELAY
1.

LOCATION
BY. Under the instrument panel on the driver's side,

BU-  Under the instrument panel center.
BB: Inside wall adjacent to passenger door,

INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals E
and 5T.

(b} Check that there is no continuity between terminal B
and MG,

if continuity is not as specified, replace the relay

INSPECT RELAY OPERATION
la}  Apply battery voltage across terminals E and ST,

{bl Check that there is continuity between terminals B
and MG.

If operation is not as specified, replace the refay,

WWW Cruisercy

@the_cruiser_k




STARTING SYSTEM — Starter Relay (BJ] ST-25

i —
— STARTER RELAY [BJ]
!
\ LOCATION: On the fender apron in the enginé compart-
= B ment.

MG
]
| ST

£
T
1

ST00E4
b
L INSPECTION OF STARTER RELAY
A :
| 1. INSPECT RELAY CONTINUITY

{a) Check that there 1s confinuity between termmnals E
and ST.
(b) Check that there 1s no continuity batween terminal B
and MG.

If continuity is not as specified, replace the relay

STOO48

— 2. |INSPECT RELAY CPERATION
ta)} Apply battery voltage across tarminals E and ST.

(b) Check that therg is continuity between terminals B
and MG,

if operation is not as specified, replace the relay.

Continuity

STO0ES

e e e e T

HHH

o

www cruisercult com
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Electrica) Diesel Imection Control (EDIC) System
STARTING SYSTEM — [B and 3B {w/ EDIC Systeml}

ST-26

ELECTRICAL DIESEL INJECTION
CONTROL (EDIC) SYSTEM

[B and 3B {w/ EDIC System)]

SYSTEM CIRCUIT

'BB20, 30, BJBO, 70, 73, 75, BU60, 7b, 80

_ IG (BB, BJ7C, 73, 75, BU)
3 — ST1 (BJBO)
- aM| L2
Fusible Link o
stk 4 4l o7 e
005G (BJECY Fuse
EDIC 30A (BU) AM 10Y BJ70, 73, 75) ST2 BJ ENGINE 10A (B3}
35 AM1 1 0Y (B ENGINE 15A
= {BJ70, 73, 75)
=S STARTER 7.5A
= Fusible Link BJBO)
F :§§ MAIM 2.0L (BB) ENGINE 7 5A [BU)
& 2 0L (BU}
2|
oI5
75 8T IG
- EDIC Relz
T |Battery Y
3 oIl oIl O] S| ™
= [+ oll o] 8| ™
=~ _"‘,'; Battery Oil 1
- e Pressure EDIC Motor
Switch

$T0361

1.

41" {w o HAC)
35' lw HACL]

Lifam

} ON-VEHICLE INSPECTION

INSPECT LEVER DRIVE POSITION

After starting the engine, the fuel control motor lever and
pump adjusting lever should be positioned between the

marks

i necessary, adjust with the connecting rod

INSPECT LEVER OPERATION

Starting Overinjection (Overinjection Position)

When the ignition swiich is turned to "START,’

, www cruiserculf

t

adjusting lever should maove 1o the ovennectio

@the_cruiser_c
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Electrcal Digsel Injection Canteol (EDIC) System
STARTING SYSTEM — [B and 38 (w/ EDIC System}] 5T-27

19 5° (B
22 5° (38}

FFAReRL:L]

£T0363

ST0391

pEDi48

B.

After starting |Drive Position]

After starting the engine, the pump adjusting lever should
be positioned to the dnve pasition

Engine Stopping Action ($top Position}

When the ignition switch 1s turned to “OFF,” the pump
adjusting lever should move to the stop position and the
engine should stop

Reverse Rotation Preventicn

Start the engine, and ground the ol pressure switch con-
nector. Then the pump adjusting lever should move 1c the
stop position and the engine should stop.

INSPECTION OF COMPONENTS

EDIC Motor
INSPECT EDIC MOTOR

Check the continuity between the terminals and body
ground.

Lever Position. Termnd! 5 D 01 | Body
Qverinjection postion C— " —>- — 0
Drive position (‘_‘)-—'r—-—_.—Q—__O
Stop position ! Q—_{)_—_._{_)J

if continuity s not as specified, replace the motor.

0il Pressure Switch
INSPECT DOIL PRESSURE SWITCH

Check the continuity between the tErminaJng\;@cciruEgEElt com
ground.

fa)] Check that there is cortinuity with the
ped.
b} Check that there 1s na continuity with the@ang e ol
mng.
NOTE: After the engine has started, oil pressure should
rise over O 2 kgfem? (2.8 ps), 20 kPa)
16 ~maratinm ie not corract, replace the switch.




5T7-28 STARTING SYSTEM — Fuel Cut Diaphragm (B {w/o EDIC System)]

FUEL CUT DIAPHRAGM

[B (w/o EDIC System)]

SYSTEM CIRCUIT

BUEO, 83, 70, 75, 80

Ignition Switch

l Battery

AM 2 IG

Fusible Fuse
Link ENGINE 7 54,
Al B0A

5 E
Fusihle o «©
Link §ﬁ 5
20L = E

< g

= =

Fuel Cut
VSV

5T035]

£T0385

~

Stop 49° ‘Drwe

$T039a

ON-VEHICLE INSPECTION

1.

After starting the engine, the pump
be positioned as shown.

INSPECT LEVER DRIVE POSITION

adjusting lever should

If necessary. adjust with the connecting rod

2. INSPECT LEVER OPERATION
When the ignition switch is tumed to "OFF." the R userd

adjusting lever should mave to the
engine should stop.

stop position a

@the_cruiser
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STABRTING SYSTEM — Fue! Cut Diaphragm (B {w/o EDIC Systemnl] ST-29

l INSPECTION OF FUEL CUT DIAPHRAGM

Stroke Vacuum \NSPECT FUEL CUT DIAPHRAGM
A. lIlnspect lever stroke

(a} Apply 400 mmHg (15 75 inHg, 53 3 kPa) of vacuum
to the diaphragm, and measure the tever stroke.

Lever stroke: 12,5 — 14.5 mm {0.492 — 0.571 in.)

If the strake 15 not within specification, replace the
diaphragm assembily.

$T0395 (b) Check that vacuum does not drop immediately.

| |

Continuity B. Inspect vacuum switching valve (V5V} for apen circuit

Using an ohmmeter, check that there 1s continuity bet-
ween the terminals.

Resistance: 38 — 44 () at 20°C (68°F)
1¥ thare is no continuity, replace the diaphragm assembly.

sroavel

- C. Inspect vacuum switching valve (V8V) for ground

No Continuity
Using an ohmmeter, check that there is no continuity bet-
ween each terminal and the VSV body.

If there is continuity, replace the diaphragm assembly,

S5TH38T

D. Inspect vacuum switching valve {(VSV) operation
{a) Check that air flows from pipe E to pipe F

ST0338

(b} Apply battery voltage across the terminals
{e) Check that air flows from pipe E to pipe G.

If operation is not as specified, replace thediyphragmultcom
assembly

@the_cruiser_cult
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5T7-30 STARTING SYSTEM — Overinjection Magnet [3B {w/o EDIC System)]

Overinjection
Drive 15°

STO4a1

OVERINJECTION MAGNET
[3B {w/o EDIC System)]

ON-VEHICLE INSPECTION

1. [INSPECT LEVER DRIVE POSITION

After starting the engine, the pump adjusting Jever shoulg
be postioped as shown.

If necessary, adjust with the connecting wire.

2. [INSPECT LEVER QPERATION

When the ignition switch is turned to “START,” the pump
adjusting lever should move to the averinjection position

WWW Cruisercu
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CH-1
CHARGING SYSTEM
Page

PRECAUTIONS ... ... .. e i tiinnanes CH-2
TROUBLESHOOTING ........ i CH-2
CHARGING SYSTEM CIRCUIT ... .o vnenecnea.n, CH-3
ON-VEHICLE INSPECTION .........0iviiiinnnnn CH-7
ALTERNATOR ... ittt et arrraanas CH-11
ALTERNATOR REGULATOR ... ... .cviiienats CH-21
CHARGE LIGHT RELAY

[w/ IC Regulator (BJ73 12V Typel]l ........ .. CH-23
CHARGE LIGHT RELAY

{w/ IC Regulator (BB 24V Typell ............. CH-24
CHARGE LIGHT RELAY

[w/ IC Regulator (BJ70 24V Typell .......... CH-25

IGNITION MAIN RELAY [BJ60]

www cruisercult com
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CHARGING SYSTEM — Precautions, Troubleshooting

PRECAUTIONS

1. Check that the battery cables are connected to the

correct terminals,

2. Disconnect the battery cables when the battery g

given a guick charge.

3. Do not perform tests with a high voltage insulatigy

resistance tester,

4. Never disconnect the battery while the engine is ryp.

ning.

TROUBLESHOOTING

Problam:

Possible cause

Remedy

Discharge warning
light does not light
with starter switch
at “ON” and engine
not running

Fuse biown

Light burned out

Wiring connection looze
Alternater regulator faulty
Charge light relay fauity
IC regulator faulty

Check fusas

Heplace light

Tighten loose connection
Check regulator

Check relay

Replace IC ragulator

CH-21
CH-23
CH-11

Discharge warning
light does not go out
with engine running
{battery requires
frequent recharging)

Drive belt lnose or wom

Battery cables loose, corroded or womn
Fuse blown

lgnition main relay faulty

Fusible link blown

Alternator regulator, IC regulator, charge
light relay or alternator faulty

Wiring faulty

Adjust or replace drive belt
Repair or replace cables
Check fuse

Check relay

Replace fusible link

Check charging system

Aepair wiring

CH-7

CH-26

CH-7
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CHARGING SYSTEM — Charging System Circuit

CH-3

CHARGING SYSTEM CIRCUIT

—
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CHARGING SYSTEM — Charging System Circuit

CHARGING SYSTEM CIRCUIT (Contq)
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CHARGING SYSTEM — Charging System Circuit CH-5

CHARGING SYSTEM CIRCUIT (Cont’d)
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CH-6 CHARGING SYSTEM — Charging System Circuit

CHARGING SYSTEM CIRCUIT (Cont’'d)
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CHARGING SYSTEM — On-Vehicle Inspection CH-7

ON-VEHICLE INSPECTION

1. CHECK BATTERY SPECIFIC GRAVITY
Upper Lave! {a}

Check the specific gravity of each cell.

Standard specific gravity:
1.25 -~ 1.27 when fully charged at 20°C {§8°F)

(b} Check the electrolyte quantity of each cell.

Lower Level it insufficient, refdl with distilied (or purified) water.

CHOOO2 |

— 2, CHECK BATTERY TERMINALS, FUSIBLE LINKS AND

FUSES
{a) Check that the battery terminals are not loose or cor-
roded.

{b}  Check the fusible fink and fuses for continuity.

CHG063
CORRECT WRONG 3. INSPECT DRIVE BELT
{a) Visually check the drive belt for cracks, oiliness or
Clearance 77,74 wear. Check that the belt does nat touch the bottom
I ¥ of the pulley groove.
T - if necessary, replace the drive beft.
- MAGDAS
Nippondenso Borroughs (b} [C?nada] )
Using a belt tension gauge, check the drive belt ten-
510N,

Belt tension gauge-
Nippondenso BTG-20 (95508-0020) or
Berroughs No. BT-33-73F

Drive bhelt tension: New belt 145 = 25 Ib
Used be!t 100 & 20 |b

if the belt tension is not within specrfication, adjust it

L - - £CO003 ECO004 ECOO01 NOTE:

® When checking the tension, be sure the gauge is on the
belt protrusicn.

® “New belt” refers to a belt which has be®#/ €84 Egst com
than b minutes on a running engine

® "“Used belt” refers to a belt which has be%
running engine for & mmutes or more.
@the_crulser_éult

2 & After installing a new belt, run the engine for about

NH-UW\JVHV\- minutes and recheck the deflection.

——— CHO 45




CHARGING SYSTEM — On-Vehicle Inspection

Alternator " Water Pump

Crankshaft

CHEZE)

38T

ECOOO03 ECODOA

CHO&&S

THOX TS

4.

{c) [Others]
Check the drive belt deflection by pressing on the
belt at the points indicated in the figure with 10 kg
{22.0 Ib, 98 N) of pressure

Prive belt deflection:

Single belt type #

New belt 8—12 mm {0.31 — 0.47 in.]
Used belt 11 — 16 mm (0.43 — 0.63 in.}

Double belt type ﬁ

New belt 12 — 15 mm |D.47 — 0 59 in.)
Used belt 14 — 20 mm [0.55 — 0.79 in.)

If the belt deflection is not within specification, adjust it.

NOTE
#® "New belt” refers to a belt which has been used less
than 5 minutes on a running engine.

® “Used belt’” refers to a beit which has been used on a
running engine for & minutes or more

® After installing a new belt, run the engine for about 5
minutes and recheck the deflection.

{d) [Referencel
Using 8ST, check the drive belt tension.

SST 09216-00020 and 09216-00030

Drive belt tension:
Single belt type
New belt 55 — 65 kg
Used belt 30 — 45 kg
Double belt type
New belt 45 — B5 kg
Used belt 20 — 35 kg

if the belt tension is nat within specification, adjust it

NOTE. When checking the tension, be sure the gauge is
on the belt protrusion.

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

{a) Check that the wiring is in good condition W crserey

tconT™

{b) Check that there are no abnormal noises fr
alternator while the engine is running.

@the_cruiser_
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CHARGING SYSTEM — On-Vehicle Inspection

CH-9

Disconnect wire A )
from terminal B 1Y mmeter
\e[—12

L Alternator
—— = ———— 108
A

= @/ °
Baﬂerq,,_JLl |& Voltmeter —

croo0g |
28 3p
14 ‘:|‘5 N 20 320 z
Sy o
- %
Wy A

CHO174 CHOCYO

S CHOTAT

INSPECT CHARGE WARNING LIGHT CIRCUIT
{a} Warm up the engine and then turn tt off,
(b) Turn off all accessaries

[c) Tum the starter switch to "ON.” Check that the
charge warning light is Iit.

{d} Start the engine Check that the light goes out.

If the light does not operate as specified, troubleshaot the
warning light circuit,

CHECK CHARGING CIRCUIT WITHOUT LCAD

NOTE: M a battery/alternator tester is avallable, cannect
the tester to the charging circuit as per the manufacturer’s
instructions.

{al If a tester is not available, connect a voltmetar and
ammeter to the charging circuit as follows:

8 Disconnect the wire from terminal B of the alterna-
tor and connect it to the negative {-) prohe of the
amrmetar,

® Connect the test probe from the positive (+) ter-

minal of the ammeter to terminal B of the alterna-
tor.

& Connect the positive {+) probe of the voltmeter to
terminal B of the alternator.

® Ground the negative (-} probe of the voltmater.

{b) Check the charging circuit as foliows:

With the engine running from idle to 2,000 rpm,
check the reading on the ammeter and voltmeter.

[w/o IC Regulator]

Standard amperage: 10 A or less

Standard voltage:
12V type 13.8 — 14.8 V at 25°C (77°F}
24V type 27.0 — 28,0 V at 25°C (77°F)

[f the reading is not within standard voltage, adjust the

regulator or replace it.
www cruisercult com
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CHARGING SYSTEM — On-Vehicle Inspection

CH-10
[ [w/ IC Regulator]
Standard amperage: 10 A or less
28 3p Standard voltage:
14 15 12V type 13.8 — 144 V at 25°C (77°F)

CHO175 CHBO1G

Termunal F

CH{XIBE

CHODE T

CHIDEE

24V type 27.9 — 28.5 V at 25°C (77°F)

If the voltage reading is less than standard voltage, check
the |C regulator and alternator as foliows:

® Remoave the brush holder cover and connect the
terminal B wire to the original position.

CAUTION: Battery voltage is applied to terminal B, b

so disconnect the battery before beginning work.

& With terminal F grounded, start the engine and
check the reading on the voltmeter.

If the voitage reading is mare than standard voltage, rep-
lace the IC regulator,

It the voltage reading is less than standard voltage, check
the alternator,

CHECK CHARGING CIRCUIT WITH LOAD

la) With the engine running at 2,000 rpm, turm on the
high beam headlights and place the heater fan con-
trol switch at “HI”

{6} Check the reading on the ammeter.

Standard amperage:
12V type 30 A or more
24V type 15 A or more

If the ammeter reading 1s less than standard amperage,
repair the afternator. (See page CH-11)

NOTE- If the battery is fully charged, the indicatiaachiitercul

sometimes be less than standard amperage. ~
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CHARGING SYSTEM — Aijternator CH-11

ALTERNATOR

; COMPONENTS
wio 1C Regulator Drive End Frame Retainer
Spacer Collar Bearng Felt
Fan Felt Cover Felt Cover
Puliey
Pulley Nut

Terminal Insulator

Rubber Washer

Brush Holder

Condensor

Brush Holder Cover —%

Stator Assembly insulator

Space Ring

- . o
7 @ ?

acuum Pump

: insulatar

=

e —

[ Ll

Rectifier End Frame

0!

Rectifier Holder

- Snap Ring
w/ IC Regulator Retainer
Drive End Frame
B Snacer Callar Bearing FEI; it Cover
pac Felt Cover €
Fan .
- ' Pulley \
Pulley Nut - Terminal insulator
Rubber Washer

Alternator Wire

1 @)

- Connector *.::larnp__—l}‘_ﬁ1 —
‘ﬂi'sg——l.‘.cmdensnr
__——@a Rubber Cap

IC Regulator
Brush Holder

Brush Holder Cover
Insulator

Rotar ; GL:

Space Ring

Vacuum Pump
.‘. 0-Ring www cruijercult com

Insulator @g

Rectifier End Frame [
Collar @the_cruiger_cult

Rectifer Holder

Snap r
R And Stator Assembly
CHaA54
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CcCH-12 CHARGING SYSTEM — Alternator

CHU2 5]

CHOZ64

CHO255

DISASSEMBLY OF ALTERNATOR
{See page CH-11)

1.

REMOVE VACUUM PUMP
Remove the three bolts, vacuum pump ang Q-ring.

REMOVE BRUSH HOLDER COVER
[w/o IC Regulator]

Remove the two nuts, terminal insulator, rubber washer,
brush holder cover and insulator washer.

[w/ IC Regulator]

Remove the screw, two nuts, connector clamp (BB), ter-
minal insulator, rubber washer and brush holder cover.

[w/e IC REGULATOR]
REMOVE BRUSH HOLDER

{8} Disconnect the lead wire.

{b)l Remove the screw and disconnect the wire clamp of
the brush holder.

{c)} Remove the nut and brush holder.

[w/ IC REGULATOR]
REMOVE BRUSH HOLDER AND IC REGULATOR
ASSEMBLY

Remeve the screw, brush holder and IC regulztor assermb-
Iy.

[w/ 1IC REGULATOR]

SEPARATE BRUSH HOLDER AND IC REGULATOR L

WWAAW CruiIserc
{a} Remove the two screws and alternator wire ¢

tor.

@the_cruiser |
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CHARGING SYSTEM — Alternator CH-13

CHOR?3

CHO3G4

\ CHO149

Socket Wrench

CHCO258

%) Remove the two screws, and separate the brush
holder and |C regulator.

REMOVE DRIVE END FRAME AND ROTOR
ASSEMBLY FROM STATOR

(a) [BB (w/ IC Regulator)]
Remove the four through screws.

b} [Others]
Rernove the three through screws.

lc) Remove the drive end frame together with the rotor.

NOTE: | necessary, lightly tap the rotor shaft with a
plastic-faced hammer.

REMOVE PULLEY AND FAN
(a) Mount the rotor in a soft jaw vise.
{b) Remove the nut, pulley and fan.

REMOVE ROTOR
{a} Using a socket wrench and press, press oul the o1 it com
(b} Remove the spacer collar from the drive epd

{c} Remove the spacer ring and snap ring from9
shaft,

@the_cruiser_cult



CHARGING SYSTEM -— Alternator

CHO324

£ROD75

emeasal

9.

10.

REMOVE RECTIFIER END FRAME

{a} [w/IC Regulator)
Remove the two rubber caps

bl Remove the four nuts and two terminal msulators
ey  Remove the ractifier end frame.

{d} Remove the two terminal bushings and coliars from
the rectifier holder studs

REMOVE RECTIFIER HOLDER

Hold the rectifier terminal with needle-nose pliers and
unsolder the leads.

CAUTION: Protect the rectifiers from heat.

INSPECTION OF ALTERNATOR
Rotor

1.

INSPECT ROTOR FOR OPEN CIRCUIT

Using an chmmeter, check that there is continuity be-
tween the slip nngs.

Standard resistance:

wic IC regulator 12V type 3.9-—4% 0
24V type 18.8-—19.2 0

w/ IC requiator 12V type 2.8 — 3.0 0
24V type 8.8 —902 1

If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an ahmmeter, check that there is no continuity be-
tween the slip ring and the rotor.

If there 1s cantinuity, replace the rotor

INSPECT SLIP RINGS

f

{a} Check that the slip rings are not rough or seqred Mo it conm

rough or scored, replace the rotor.
b} Using cahpers, measure the shp ring diamete@?

Standard diameter; 32.3 — 32.5 mm

(1,272 — 1.280 in.} @the_cruise

Minimum diameter: 32,1 mm {1.264 in.)
If the diameter 1s less than minimum, replace the rotor
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CHARGING SYSTEM - Alternator CH-15

CHO373

CHODED CHOO081

Stator

1. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the coil leads.

if there is no continuity, replace the stator

2. INSPECT STATOR FOR GROUND

Using an chmmeter, chack that there is no contmnuwity be-
tween the coil leads and stator core.

If there Is continuity, replace the stator.

Brushes
1. INSPECT EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.

Standard exposed length:  20.0 mm (0.787 in.}
Minimum exposed length: 6.5 mm (0.217 in.)

1f the length is less than minirum, replace the brushes.

2. |F NECESSARY, REPLACE BRUSHES
{a) Unsolder and remove the brush and spring.

th) Insert the brush wire through the spring.
e} Install the brush in the brush holder.
ld} Solder the wire to the brush holder atvapasifiedt com

exposad length.
Exposed fength: 20.0 mm {0.787 in) %
{e) Check that the brush moves smoothly | brush
helder. @the_cruiser_cult

(fi Cut off any excess wire




CHARGING SYSTEM — Alternator

CHOAG2

£H0357

£HDA23

CHOZ45

T —
Rectifters
1. {NSPECT POSITIVE RECTIFIER
(a} Cannect the ohmmetear positive {+) probe ¢o the rec.
wfier terminal and the negative (=) probe to the rec.
tifier holder, and check that there is no continuity
{b) Reverse the chmmeter probes, and ¢heck that there

15 continuity.

If continuity is not as specified, replace the rectfier

2. INSPECT NEGATIVE RECTIFIER
{al Connect the ohmmeter positive (+] probe to the rec-
ufier terminal and the negative () probe to the rec-
tifier holder, and check that there is continuity.
b) Reverse the ohmmeater probes, and check that there
is no continuity.
1f continuity is not as specified, replace tha rectifier.
Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

2. [F NECESSARY, REPLACE FRONT BEARING

(a}

{b)

Remave the three bolts and following parts:
{11 Felt cover

{2) Felt

(3} Retainer

{4) Bearing

{5) Felt cover

(6} Felt

Install the following parts with the three bolts”
{1) Felt

- =g

-4

-3

www cruisercultjcont

(2} Felt cover

{3) Bearing
If necessary, lightly tap the beasrin

plastic-faced hammer @the_cruiser_cuft

(4] Retaner
(5] Felt
{6} Felt cover




CHARGING SYSTEM — Alternator CH-17

ChO3z4

Insulator
Washer

£HO3T1

CcHEJE6

ASSEMBLY OF ALTERNATOR
{See page CH-11}

1. INSTALL RECTIFIER HOLDER TO STATOR
Hold the rectifier termmal with needle-nose pliers while
soldering the leads
CAUTICN: Protect the rectifiers from heat.

2. INSTALL RECTIFIER END FRAME TQ RECTIFIER
HOLDER
{a) Place the two insulator washars on the positive {+)
atuds of the rectifier holder
b] Place the two collars on the negative {-} studs of the
rectsfier holder.
{c} Place the rectifier end frame on the rectifier holder.

(d) Place the two terminal insulators on the positive {+]
studs of the rectifier holder.

{s) Connect the lead wire of the condenser on the posi-
tive (+) stud of the rectifier holder.

(f}  Install the four nuts.
{gl Check that the wires are not tauching the frams.

(h) [w/ IC Regulator]
Install the two rubber caps to the positive (+] studs

of the rectifier holder

3. INSTALL ROTOR
{a) Install the snap ring on the rotor shaft groove
b} Shde the spacer ring onta the rotor shafvww cruisercult com

@the_cruiser_cult
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CH-18

CHARGING SYSTEM — Alternator

CHOZEG,

CHOZ2B61

GHO152

CHOaGS

{HCI64

(e} Using a press, press in the rotor.

INSTALL FAN AND PULLEY
{a) Mount the rator in soft jaw vise.
{b) Slde the spacer collar onto the rotor shaft,

{c} Slide the fan, pulley and spring washer onto the rotor
shaft,

{d} Install the nut.
Torque: 800 kg-c¢m (65 ft-Ib, 88 N'm)

ASSEMBLE DRIVE END FRAME AND RECTIFIER END
FRAME

(a) Assemble the drive end frame and rectifier end
frame,

b} [BB {w/ IC Regulator)]
Instail the four through screws.

e} [Others]

WWW Cruiser

ult com™

Install the three through screws.

@the_cruisen
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CHARGING SYSTEM — Alternator CH-19

Cro389

CHQ2ES

CHOd4R

{d) Make sure the rotor rotates smoothly,

[w/o IC REGULATOR]
INSTALL BRUSH HOLDER

{a} Install the brush holder with the nut.
(b) Cannect the brush holder wire clamp with tha screw.
lc) Connect the lead wire to terminal B.

[w/ IC REGULATORI

ASSEMBLE BRUSH HOLDER AND IC REGULATCR

{a) Assemble the brush holder and IC regulator with the
two screws.

(b} Connect the two alternator wires to the terrninal of
the IC regulatar with the two screws as shown.

{w/ IC REGULATOR]
INSTALL BRUSH HOLDER AND 1C REGULATOR

ASSEMBLY www cruisercult com
Install the brush holder and 1C regulator assembly WAt E—
screw. Comnect the alternator wire to the ter ' =
regulator as shown.

@the_cruiser_cult



CH-20 CHARGING SYSTEM - Alternator

CHILSE

T

LHOZS4

CHO253

9. INSTALL BRUSH HOLDER COVER

{a}

(bl
{c)

()

le)

10. INSTALL VACUUM PUMP

{a)

{h)
Torque: 80 kg-cm {69 in.-lb, 7.8 N'ml]

[w/o IC Regulator]
Place the insulator washer on terminal B

Place the cover on the rectifler end frame.

Place the terminal insulator and rubber washer an
terminal B

[w/o 1€ Regulator]
install the two nuts.

fw/ IC Regulator]
Install the screw and two nuts together with the con-
nector clamp.

Flace a new O-ring on the rectifier end frame.

Install the vacuum pump with the three bolts.

-—
wiwww cruiserculf com
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CHARGING SYSTEM — Alternator Regulator CH-21

CHO1€1

e
A i

CHO?E3

LHO162

ALTERNATOR REGULATOR
[w/o IC Regulator]

INSPECTION OF ALTERNATOR REGULATOR

LOCATION  Qn the left fender apron in the engine com-
partment.

1. INSPECT POINT SURFACES FOR SEIZURE AND
DAMAGE

If defective, replace the regulator.

Z. INSPECT RESISTANCE BETWEEN TERMINALS

{a} Using an ohmmeter, measure the resistance between
terminals 1G and F.

Resistance (Voltage regulator):
At rest o0
Pulled in 12V type Approx. 10.5 {)
24V type Approx. 200 ()

() Measure the resistance between terminals E and L.

Resistance {Voltage refay):
At rest 0Q
Pulled in 12V type Approx. 102 {}
24V type Approx. 199 {i

{c}] Measure the resistance between terminals 8 and E

Resistance (Voltage relay):
At rast Infinity
Pulled in 12V type Approx. 102 Q
24V type Approx. 199 {1

www cruisercult com
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CHARGING SYSTEM — Alternator Regulator

CrO166

CHOYS56

Relay Adjusting
Arm

CHOYES

VOLTAGE ADJUSTMENT OF ALTERNATOR

{d)
Resistance [Voltage relay):

At rest

e} Measure the resistance between terminzals N and E
Resistance:

12V type Approx. 24 1
24V type Approx. 102 £

If any of the above checks are not positive, replace the

alternator regulator.

REGULATOR

1.

ADJUST VOLTAGE REGULATOR

Bend the regulator adjusting arm to adjust.

Regulating veltage:
12V type 138— 148V
24V type 27.0— 280V

ADJUST VOLTAGE RELAY
Bend the relay adjusting arm to adjust.

Relay actuating veltage:
12V type 40—56BY
24V type BO — 116V

Measure the resistance between terminais B and ¢

Infinity
Pulledin 0 0

———

Www cruiserdg
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CHARGING SYSTEM ~ Charge Light Relay {w/ iC Regulator (BJ73 12V Typell CH-23

L BECO1E
_ ]
Continuity No Continuity
—/—
=]
QB y
a
cHODa8)
Continuity
e
—
o
@)
| o ®
Vs
CHJOZA

CHARGE LIGHT RELAY
[w/ IC Regulator (BJ73 12V Typell

INSPECTION OF CHARGE LIGHT RELAY
LOCATION: In the cowl on the drive side.

1. INSPECT RELAY CONTINUITY

{a} Connect the ohmmeter positive (+] probe to terminal
3 and the negative {—} probe to terminal 4, and check
that there is continuity.

() Connect the ohmmaeter positive {+} probe to terminal
4 and the negative (—) probe toa terminal 3, and check
that there is no continuity.

(¢} Check that there is no continuity between terminals 1
and 2.

If continuity is not as specified, replace the refay.

2. INSPECT RELAY OPERATION

{a) Connect the positive {+} lead from the battery to ter-
minal 3. Connect the negative {—) lead to terminai 4.

() Check that there is continuity between terminals 1
and 2.

If oparation is not as specified, replace the relay.

www cruisercult com
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CH-24 CHARGING SYSTEM — Charge Light Relay [w/ IC Regulator (BB 24V Typel

. CHARGE LIGHT RELAY
[w/ IC Regulator (BB 24V Type)]

INSPECTION OF CHARGE LIGHT RELAY
LOCATION: Inside wall adjacent to passenger door

BEOO1E

1, INSPECT RELAY CONTINUITY

lal Connect the positive (+] test probe to terminal
Connect the negative (—} test probe 1o terminal
Check that there is continuity between terminal
and 2. -

{b] Check that there is continuity between terminals
and 3.

If continuity Is not as spacified, replace the relay.

Continuity Continuity

\

CHOABL

2. INSPECT RELAY OPERATION
la) Connect the positive (+) lead from the battery (2«
to terminal 3. Connect the negative (=) lead to { -
minal 1.
(b} Connect the positiva (+) test probe to terminal
]] Connect the negative (-} test probe to terminal ~
. © Check that there is no continuity between terminal
[ Bnd 2.
D If operation is not as specified, replace the relay. -

CHOARS

] www cruisercult cont™
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CHARGING SYSTEM — Charge Light Relay [w/ IC Regulator {BJ70 24V Typell CH-25

e , CHARGE LIGHT RELAY
| | [w/ IC Regulator {BJ70 24V Typell
\ ﬁ INSPECTION OF CHARGE LIGHT RELAY
LOCATION. In the cow! en the driver side.

REODNE

4. INSPECT RELAY CONTINUITY
) Check that there is continuity between terrnals 1
and 2.
(o} Check that there is continuity between terminals 1
and 4.
If continuity is not as specified, replace the relay.

I ~ * [Ju tBlark)
SR

(a

CADAZE

2. INSPECT RELAY OPERATION

}— ] {a) Connect the positive (+) lead from the battery (24V)
‘ Na Continuity 1o terminal 4. Connect the negative {-) lead to ter-
; minal 1.
¢
E () Check that there is no continuity between terminals 1
1 and 2.
® If aperation is not as specified, replace the relay.

@
CHOM 34

1arg,

-_ F” rd ]——""- I-'
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CH-26

CHARGING SYSTEM — Ignition Main Relay [BJEO)

1

EN
[ ——

e8]

BFO006

No Cantinuity

Continuity

BEODOD

Continuity

O

[#Ie]s]

@

©

BECO1Q

IGNITION MAIN RELAY [BJ60]

INSPECTION OF IGNITION MAIN RELAY

LOCATION. Under the instrument pansl on the frony
drive side in the relay box

1. INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals 1
and 3,

(b} Check that there is no continuity between terminals 2
and 4.

if continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION
a) Apply battery voltage across terminals 1 and 3.

(b} Check that there is continuity between terminals 2
and 4.

If operation is not as specified, replace the relay.

WWW Cruiserg
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A-2

SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL

Specifications

Engne fune-up

Engine coolant capacity lw, Heater)
BB20, 22, 30
BJBO
BJ70, 71. 73,74 75
3B
13B-T MIT
138-T A/T
BUGC, 61, 62, 63, 6b, 70, 75, 76, BO, B1,
g2, 86 86
Regular cab
Wide cab
BY33, 42
Engine il capacity
Drain and reful
w/o Qil filter change
w/ Qil filter change

Dry fll
Battery specific gravity
Drive belt
Tension {Canadal New beit
Used belt
Deflection [Others)
Single belt New belt
Used belt
Double beilt New belt
Used belt
Tension (Referenca)
Single belt New beft
Used belt
Double belt New belt
Used beht
Injection nozzle opening pressure
8 and 3B New nozzle

Reused nozzle
11E, 138 ang 13B-T New nozzie
Reused nozzle

Valve clearance Hot) IN
EX
Injection timing
B and 3B
118 (w/ HAC) and 13B (w. HAC]
11B tw/o HAC) and 138 (w’/o HAC)
T3B-T '
Injection prder
ldte speed
MT
A Ti138)
AT 3BT
Maximum speed
AC dle-up setting speed
BB

[ R L I |

15 0 inters
13 3 hters

13 8 liters
14 2 liters
13.5 liters

125 liters
13 0 Inters
12.2 liters

5.8 liters
6 7 liters
7 3 liters

—

158 US gts 132 Imp gts
147 US gts 117 Imp qts
14 6 US qis 121 Imp gts
165.0 US qgts 125 Imp qis
14 4 US qts 120 Imp qis
13.2 U5 qts 11.0 Imp gts
137 US gts 114 Imp qts
12.9 US qts 10.7 Imp. gts
6.1 U5 gts 5.1 imp qts
7.1 US gts 5% Imp. gts
7.7 US gts G4 Imp qis

125 — 1.27 when fully charged st 20°C (G8°F)

146 = 25 1b
100 = 20 1b
B-~-12mm
11 — 16 mm
12 - 156 mm
14 ~ 20 mm
55 — 85 kg
30 -~ 45 kg
45 — 55 kg
20 — 35 kg

0.31 - 047in
043 -063
047 - 059 n.
0.55 - 079 In.

115 = 125 kg/em?

{1.636 — 1,778 psi,

105 — 125 kg/em?

{1,493 — 1,778 psi,

200 - 210 kg/cm”

(2,845 — 2,987 psi,

180 ~ 210 ka/cm?

12,560 — 2,987 psi,

020 mm
035 mm

14° BTDC
14° BTDC
11° BTDC
11° BTDC
1-3-4-2

650 rpm
770 rpm
BZ20 rpm
4,100 rpm

750 rpm
QR0 rrmM

0.008 .
0.C14 m.

www cruiserdult conT™
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11,278 — 12,258 kPal
10,2896 — 12.258 kPa)
19,613 — 20,594 kPal

17,652 — 20,694 kPa)
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SERVICE SPECIFICATIONS — Engine Mechanical

specifications (Cont’d

———

Compress:on

Engine revolution at 250 rpm

Impeller wheel axial play

pressure STD 300 kg/em?* (827 psh 2,942 kPa) or more
Lirouit 20.0 kgfom? 284 ps 1,961 kPa
Ditference of pressure between each cylinder 2 Q kg/cm® (28 psi, 196 kPal or less
Turbocharger Turbocharging pressure 042 — 058 kag/em?

60 - 80 pst, 41 — 55 kPa)
013 mm Q0051 in} or less

Cylinder head

Cylindar block side warpage

Squareness

118, 13B. 13B-T

DM

Lirmit 020 mm Q00739 in
Manifold side warpage Limut 0.20 mm 00078 n
Valve seat
Refacmg angle 309, 45°, 60°
Contacting angle 45°
Contacting width 1.8 - 2.3 mm 0.075 — 0091 in
Valve guide inner diamater $010 — 9.630 mm 03547 ~ 03555 in.
busing Quter diameter 14023 - 14041 mm 05521 -~ 05528 n
Valve Valve overall length
STD N 127.95 mm 8 0374 n.
EX B, 3B 127.75 mm £ 0285 in
118, 13B, 138-T| 127.95 mm 50374 in.
Limit IN 127.45 mim 5.0177 .
Ex B 3B 127.25 mm 5.00988 in.
118, 138, 12B-T| 127 46 mm 50177 in.
Valve face angle 455°
Stem diameter IN 8968 — B.984 mm 03531 - 0.3637 in.
EX B. 3B, 11B, 13B | 8354 — 8970 mm 03525 — 0.3531 in.
13B-T 8.840 - B.956 mm £.3520 — 0.3526 in.
Stem oil clearance
STC IN Q026 - 0082 mm 00010 - 0.0024 in.
EX 8. 3B, 118, 138 | 0.040 — 0.076 mm 0.0018 — 0.0030 in.
138-T 0.064 — 0.090 mm 0.0021 - 0.O035 in.
. Limit N 0.10 mm 0 003% n.
X B, 3B, 11B, 13B 012 mm 0.0047 in,
138-T Q.13 mm 0.0051 in
Margin thickness STD IN 1.4 mm Q055 n.
EX B, 3B 1.8 mm 0071 in.
118 1.3 mm D051 in,
13B, 13B-T 17 mm Q087 in.
Limet 1N 0.9 mm Q035 in,
EX B, 38 13 mm 0.051 n
118 0.8 mm 0.031 in.
138, 13-T 12 mm QCA7 n
Valve spring Free length STD Inner B, 38 45,50 mm 1.7913 in
118, 138, 13B-T| 54.84 mm 21891 n
Outer B, 3B 47.52 mm 1 8709 .
. 11B, 138, 13B-T| 58.30 mm 2 295348 cruisercult ¢
Installed tension ipner B, 3B £95 kg (131 15, 58 N
at 36.05 mm {14153 n]
118, 138, 13B-T{ 14.2 kg (31.3 1b, 139 NI
at 42.25 mm {1.6634 )
Quter B, 3B 2553 kg (56 3 Ib, 250 N} @the_cruiser_cult

at 3955 mm {1.5571 n)

278 kg (6121b, 273 N)
at 44.75 mm [1 7618 i}

20 mm

0.079 in
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SERVICE SPECIFICATIONS — Engine Mechanical

specifications (Cont'd) -
Racker arm Rocker arm inside diameler 18512 - 18533 mm 0.7288 - 0O 7m |
and shaft Rocker shaft diameter 1B472 — 18493 mm 07272 -~ 07281 -
Rocker arm to shaft ol clearance
STD 0019 - 0.061 mm 00007 — 00024 |
Lirmut 0.10 mm 00039 in . .
Push red Circle runout 060 mm C0187 in i
intalke and Manifold surface warpage ] ‘
exhaust Limit 0 20 mm 0 0C79 in. -
manifald .
Combustian Frotrusmion Minus 0,08 — Minus 00020 —
chamber Plus Q 0% mm Plus ©.0020 in -
(B, 3B]
Camshaft Circle runout  Lirpit 0.08 mm 00024 n
Cam lebe height -
5TD IN 8, 38 45087 — 45157 mm 1.7743 — 1.7748in
11B, 13B 44706 — 44796 mm 1 7800 — 1.7636 in
138-T 44909 — 44998 mm 1.7681 — 1.77161n. -
EX B, 3B 45 065 — 45,165 mm 1.7742 — 1.7778 in
118, 138, 13B-T| 44774 — 44864 mm 17628 — 17663 in.
Limit N B, 38 44 63 mm 1.7571in. i
118, 138 44.27 mm 1.7428 in g o=
138-T 44 47 mm 1.7508 in. ¥
EX B, 3B 44.63 mm 17571 1n =
11B, 138, 13B-T | 44.34 mm 1.7457 in. L -
Journal diameter No. 1 53.459 — 63475 mm 21047 - 21053 m E s
No. 2 53209 — 53225 mm 2.0948 — 20955 n &
No. 3 §2.959 — 52976 mm 20850 — 2.08B56 . :;: -
No 4 52 709 - 52725 mm 2.0752 —~ 2.0768 . i
Mo 5 52459 — 52475 mm 205853 - 206859 n. Z
Beaning inside diameter
No 1 53.485 — 53568 mm 21081 = 21090 in. ™ -
Mo, 2 53245 - 53318 mm 2.0963 — 20981 n, "
: No. 3 52995 — 53.068 mm 2 0864 - 2.0893 in ’
No. 4 52745 - 52 B18 mm 2.0766 - 2.0784 mn . e
Ne. &5 £2485 — 52568 mm 20667 — 206896 n
Journal oil clegrance STD 0.020 - 0.109 mm 0.0008 — 0.0043 in .
Limut Q15 mm 00059 . -
Thrust clearance 5TD Q06 — 013 mm 00024 — 00051 n
Limit 0 30 mm 00118 in.
Timing gear ~~| Gear backlesh leach geart  STD 0058 — 0162 mm 00023 - 0084 N e
Lirnit 030 mm 00118 in =
ldie gear thrust clearance STD 006 -~ 057 mm 00024 —~ QOCEB7 0
Lirnit Q 30 mm 00118 n
Idle gear shaft diameter 44 935 — 44955 mm 176891 — 17688 n LT
Idle gear inside diameter 44 969 — 44995 mm 17704 — 17715 in % '
Idle gear oil clearance STD 0.014 - QCBQ mm 00006 — 00024 1n 5
¢ Lot 015 mm Q00589 n www ctuisergulconT
Valve lifter Value Wfter dismeter 26972 — 26 985 mm 10619 — 1 064 )
Valve Iifter bore diameter 27010 - 27030 mm 10634 -10 -‘1@
Qil clearance STD 0025 - 0065 mm 000I0 — 0002,
Lient 010 mm 00039 m  @theg
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SERVICE SPECIFICATIONS — Engine mMechanical

A-5
—
gpecifications {Cont'd]
e
Cyhnder block | Cyfinder head surface warpage
and cylinder Lirmit 0 20 mm Qo079 \
Cylinder bare diameter
sTo B, 11B 9500 — 85.03 mm 37402 - 3.7413 in.
3B, 138, 13B-T 10200 - 10203 mm 40157 — 40169 in.
Lmit B 11B g5 23 mm 3.7492 n.
38, 138, 13B-T 102 23 mm 40248 n.
Cylinder finer ridge protrusion Q01 — 010 mm 00004 — 00039 in l
Piston and pistan diameter B 9490 ~ 9493 mm 37362 - 3.7374 m,\
piston {ing 38 104 90 - 101.83 mm 40118 - 401300
11B g4 94 — 94 97 mm 37378 - 3.7380 .
138 101.93 - 101.96 mm 40130 - 40142 in.
13B-T 10192 — 101 85 mm A0126 — 40138 in
Pisten oil clearance
sTD B 38 0o =011 mm 00035 — 0.0043 in.
118 o Qs — 0.07 mm 0.0020 - 00028 in.
138 oo =008 mm 00024 — 0.0031 in.
138-T Q07 — 0.09 mm 00028 — 00035 in.
Limut 015 mm 0 00583 n.
Piston ring groove clearance
No. 1 11B, 13B 0.08 - 012 mm 00031 — 0.0047 .
No.2 B 38, 118, 13B 004 — 0.08 mm 0.0016 - 00031 in
13B-T o8 — 010 mm 00024 — 00039 in.
ol 003 - 0.07 mm 0.0012 - 0.0028 wn.
Piston ring end ¢ap
sTD No.1 B 035 - 0.64 mm 0.0138 - 0.0252 in.
3B, 11B, 13B, 13B-T| 0.30 — 0.54 mm 00118 - 00213 in
Mo.2 B, 11B 035 - 0.64 mm 00138 — 0.0252 in.
18, 138, 13B-T 0.45 — 0.69 mm 0.0177 - 00272 in.
Qi B, 118 0.3% — 064 mm 00138 — 0.0252 in.
3B, 138, 13B-T 040 - 0.69 mm 0.0157 ~ 00272 in.
Lmit No.1 B 1.44 mm 00567 n.
3B, 11B, 138, 13B-1 1.34 mm 0.06281in
' MNo.2 8 118 144 mm 0 0567 in.
2, 138, 136-T 1.439 mm 0.QB87 in.
Oil B, 118 1 44 mm Q0667 n.
3B, 138, 13B-T 1.49 mm 0.0587 n.
Connecting rod | Thrust clearance 5TD ~ 0.200 - 0320 mm 0.0079 - 00126 in.
Limst 0.40 mm 001587 in,
Bushing nside diameter B | 29,009 — 28.019 rnm 1.1421 — 1 1425 in
3B h 972009 — 32019 mm 1 2602 —~ 1 2606 in.
11B, 138, 13B-T 34009 - 34.019 mm 1 3389 - 1.3383 in.

Piston pin diameter

Piston pin oil clearance

29.000 - 29010 mm
32 000 — 32.010 mm
34 000 — 34.010 mm
0004 - 0014 mm

B L

3B
118. 138. 13B-T

0.06 mm
Bend gt per 100 mm (394in) 0 05 mm
Twist Lt per 100 mm (294 1n) 005 mm

11417 -1 1421 .
12598 - 1.2602 in.
13286 - 13390 1in
Qo002 - Q Q006 in
0 QO20in

0 0020 .

0 00 BAmcruisercult co
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SERVICE SPECIFICATIONS — Engine Mechamical

Specifications (Cont’d)

[_Crankshaft

Throst elearance

Thrust washer thickness

Main journal dizmeter

Main journal o clearance

Mamn bearing thickness

Crank pin diameter B

5TD

Limit

STD size
G/50128
0/8 0250
87D size

ws o2s

U/s os50

/s 1.00

STD

Limist

at center wall
STD size Yellow
STD size Gresn
5TD size

WS 025

/S 0.50

LU/S 100

3B, 118, 138, 138-T

Crank pin oil clearance

5TD size
U/s 025
Ws 0.50
LI/S 1.00
STD
Limit

Crank pin (connecting red} bearing thickness

at center wall
STD size Brown or|

0040 - 0.250 mm
040 mm

2430 - 2480 mm
24393 - 2543 mm
2555 -~ 2605 mm
63.88 - 7000 mm
69.74 - 69.75 mm
6949 - 6950 mm
68.99 — 553 CO mm
Q030 -0074 mm
0.15 mm

2 4B0 — 2 485 mm
2485 - 2,480 mm
58.98 ~ 59300 mm
58.74 — 58.75 mm
5849 - 5B50 mm
57.99 - 5800 mm

80.98 - §1.00 mm
60.74 - 60.75 mm
60.4% — 6050 mm
5299 — 80.00 mm
0.030 - 0.070 mm
010 mm

1480 ~ 1.485 mm

00016 - 0.0098

00157 in.
0.0857 ~ 0.0978

00981 - 01001 1.
071006 - 01026 in,

27551 - 2.7550 1
27457 - 2 7461 In
27358 ~ 27352 n

27181 - 27165 in,
00012 — 0.0029 jn.

0.0059 in.

00876 - 00878 in
00978 — 0.0980 1n

23220 - 23228 1,

23126 - 23130
2.3028 - 23031 in

22831 - 22835 in.

24008 -~ 24016 In,

23813 - 223917 in

2.3815 — 23819 1,
23818 - 236827 in.

0.0012 -~ 0D.0028 in
0.0039 in,

00583 — 0.0585 .

Yellow
STD size Black or 1485 - 1490 mm Q0585 — Q0587 in
Green
Circle runout Limit 0.08 mm 00031 in
Taper and out-of reund
Main journal and crank pin Limit 002 mm 0 0008 in.

WWW Cruise
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SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System

A-7

a————

Torque Specifications

e

Part tightened kg-cm ft-Ib Mm
Turbine outlet elbow x Turbocharger {138-T) 378 27 37
Turbocharger ¥ Exhaust manifeld {138-T) 465 34 46
Water by-pass pipe x Turbocharger 75 B5 in-1o A
Turbocharger oil pipe x Cylinder block Linit belt 130 9 13
Bolt 185 13 i8
Turbocharger ol pipe x Turbacharger 185 13 18
Cyhnder head x Cylinder block 1,200 87 118
Valve rocker support x Cyhnder head 185 13 18
Cylinder head cover x Cylinder head 125 2 12
Exhaust manifold x Cylinder head 475 34 A7
Water outlet nousing x Cylinder head 185 13 18
ntake manfold x Cyhnder head 185 13 18
Glow plug % Cylinder head (8, 38 125 9 12
Camshaft timing gear x Camshaft 375 27 a7
Camshaft thrust plate x Cylinder block 185 13 18
Idie gear x Cykinder block A7B 34 47
Idle gear shaft union bolt 110 8 11
Timing gear cover x Cylinder block 12 mm bolt hesd 185 13 18
14 mm bolt head 375 27 37
Crankshaft pulley x Crankshaft 2,450 177 240
Push rod cover x Cylinder block 185 13 18
Main bearing cap x Cylinder block 2,000 145 196
Connecting rod cap % Connecting rod B 750 54 74
3B, 118, 13B, 13B-T 1.200 87 118
Rear oil seal retainer x Cylindar block 185 13 18
Flywheel x Crankshaft (M/T} 1,800 130 177
Drive plate x Crankshaft {A/T) 1,200 87 118
FUEL SYSTEM
Specifications
Injection nozzle Nozzle type B NG-DN 4 SD 24 ND B0
{B, 3Bl aB ND-DN 4 SDND 135
MNozzle opening pressire See page A-2
Pressure adjusting shim thickness 1.00 mm 0.0394 in.
1.05 mm 0.0413 1n.
110 mm 00433 in
1.15 mm Q0453 in.
120 mm 00472 1n,
125 mm 00492 n.
130 mm 0.0512 in,
135 mm 0.0531 in.
1.40 mm 00551 in.
145 mm 0.0571 in
' 150 mm 00591 N www cruiserq
155 mm 0.0610 in
1 60 mm 0.0630 in
1.65 mm 0 0650 in.
1.70 mm 0 Q8669 n. Ghe cruiser
1.75 mm 0.0689 In - ]
1.80 mm 00709 in.
185 mm 0.0728 in.
130 mm 0.0748 n.
1.95 mm 00768 in.

ult com
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SERVICE SPECIFICATIONS — Fuel System

T —
FUEL SYSTEM -
gpecifications
Injection nozzle | Nozzle type 11B ND-DLLA 155P 18 ]
118, 138, 13B ND-DLLA 150P 9
136-T 13B-T ND-DLLA 150P 10
Nozzle epening pressure See page A-2 -
Pressure adjusting shim thickness Q 700 mm 00276 In.
0 750 mm 0.0295 In
0.800 mm 00315 in -
0850 mm 00335 in
0800 mm 00354 in.
0560 mm Q0374 In —
0875 mm 0.0384 n.
1000 mm Q03294 in,
1025 mm 00404 1,
1.050 mm 0.0413 in -
1.075 mm 0.0423 in.
1.100 mm 00433 in
1125 mm 0.0443 in. -
1.150 mm 0.0453 in.
1175 mm 0.0463 in
1.200 mm Q0472 in. —
1.225 mm 0.048B2 in,
1.250 mm 0.0482 in.
1.275 mm Q.0502 n
1.300 mm 00512 in. -
1.325 mm 00622 in,
1.350 mm 0.0531 in.
1.375 mm 0.0541 in. —
1400 mm 0.0551 in.
1.425 mm 00561 in
1450 mm 0.0571 in -
1475 mm 00581 n -
1500 mm 0.0591 n, g |
. 1550 mm 0.0610 in. *
1.600 mm 00630 In -
1650 mm 0.0650 in
1.700 mm O 0669 in.
1750 mm Q0EEY in, -
| 1 800 mm 00709 In
Feed pump Suction test
Suction pipe Inner diameter 8 mm 031 mn -
length 2m 78.7 in.
Suction height 1m 394 n J
Priming pump at B0 stroke/ min Fuel must discharge within 25 strokes -
Feed pump at 150 rpm Fuel must discharge within 40 secends
Discharge test
Pressure at 600 rpm 18 — 22 kg/em’
' (26 - 31 psi, 177 - 216 kPa) www ruiseigult comt™
Discharge nozzie dameter 154 mm 00806 In ( §7'
Volume at 1,000 rpm 900 cc/min. (54 9 cu N min ) or more %

@the_cruise




L

o e T —" —

-

-

-

SEAVICE SPECIFICATIONS — Fuel System

A-9

T ———

gpecifications (Cont'd)

.
Automatic
nmer

Timer spring free length
B Inner
Quter
3B
11B {w/o HAC), 138 {w/o HAC)
11B {w/ HAG), 138 fw/ HAC)
13B-T
Timer advance angle
B at 700 rpm
at 750 rpm
at 900 rpm
at 1,100 rpm
at 1,400 rpm
at 1,750 rpm
at 1,850 rpm
a8 at 700 rpm
at 800 rpm
at 1,000 rpm
at 1,400 rpm
at 1,750 rpm
at 1,900 rpm
at 1,450 rpm
at 1,750 rpm
at 1,400 rpm
at 1,700 rpm
118 {w/ HAC), 13B iw/ HAC)
at 1.000 rpm
at 1,700 rpm
13B-T at 1,400 rpm
at 1,700 rpm
Timer adjusting shim thickness
B, 3B

11B Iw/o HAC)

132B {w/a HAC)

118, 13B, 13B-T

43.7 mm
54 2 mm
50.7 mm
503 mm
44 4 mm
48.5 mm

0.5° or less
03 -13°
27 -37¢
35 - 45°
48 -568"
580 - 7.0°
6.0 - 7.0°
0.5° or less
.2 -1.1°
1.3 - 23"
385 -48°
60~ 7.0°
6.0 — 1T.0°
0.5° or less
45 — 557
0.8° or less
45 - 55°

0 5° or less
30-40°
0.5° or less
iag-45°

0.1 mm
0.2 mm
05 mm
0.5 mm
06 mm
0.7 mm
08 mm
0.9 mm
1.0 mm

1720 in
2134in
1996 n.
13980 min
1.748 in
1909 n

0.004 in.
0008 n.
0020 in.
0020,
0.024 in.
0028 in.
0.031 n.

0.035 in
0.03%2in

www cruisercult com
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SERVICE SPECIFICATIONS — Fuel System

Specifications {Cont'd)

Injection pump
{8, 38}

Direction of rotation
Camshaft thrust clearance STD
Limit

Camshaft thrust washer thickness

Control rack sliding resistance
Delivery valve spring free length
Plunger spring free length
Governor mam spring free fength B
3B
Speed control spring free length
HAC push rod stroke {w/ HAC)
HAC push rod clearance (w/ HAC) at sea level

Clockwize as seen from dnve side

003 —-005 mm
C.1 mm

210 mm

C.12 mm

014 mm

016 mm

0.18 mm

0.50 mm

120 g (4 2 pzl or less
270 mm

494 mm

456 mm

516 mm

38.0 mm

31 -36mm
01 -03mm

00012 = D0CO20 1y

004 n

£.0039 n.
00047 .
0.0085 in.
00083 In
0.0071 in.
CO0187 in

1.457 i,
1 945 in
1.785 m.
2031 1n.
1.496 in
0122 —= 0142 n.
0004 — 0.012 1n.

Injection pump
f 118, 133,)
13B8-T

Direction of rotation
Full stop cam thrust clearance
Full stop cam thrust washer thickness

Steering lever thrust clezrance
Steening laver thrust washer thickness

Cam plate thrust clearance
Cam plate thrust washer thickness

Floating arm thrust clearance
Floating arm thrust washar thickness

Jointing bolt thrust clearance
Sliging wewght shaft fittng dimensions
Siding weight shaft length

Flyweight thrust clearance M T)

Flyweight thrust washer thickness IM'T) :

Clockwise as seen from drnve side

003 -008 mm
005 mm

0.10 mm

020 mm

0.06 — 0.20 mm
0.50 mm

0.55 mm

0.60 mm

0895 mm

0.70 mm

075 mm

.80 mm

008 - 012 mm
0.2 mm

0.3 mm

0.4 mm

0.5 mm

D05 -012 mm
C.05 mm

010 mm

020 mm

040 mm

15 =20 mm
497 — B0 1 mm
307 mm

309 mm

311 mm

313 mm

315 mm

317 mm

31 9mm

002 -010mm
160 mm

165 mm

170 mm

175 mm

180 mm

00012 — 00032 1n
00020 in

0.0039 in.

0.0072 in.

00020 — 0.0079 In.
00197 in

00217 n.

0.0236 in.

00256 n

00276 n.

G Q295 In

C.0315 in.

0.0031 — 00047 n
QOG0B in

0.012 in,

0018 In

0.020 n.

00020 — 00047 .
Q020 in.

00039 In

00079 in

00157 in.

0059 -0073 1In
1857 - 1872 in
1.208 m.

1217 in.

1224 n,

1232 0n.

1240 .n.

1248 1n

1258 . www

A

Fruiser

i

e T et T R T

Ll XE

0ooo8 - 0002

2z

00620 in

‘_

00850 in
G067 1n
Q0589 n
GO0709 in

L/
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J
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SERVICE SPECIFICATIONS — Fuel System

A-11

p——

specifications (Cont'd)

Injection pump
. 11B, 138, |
L138-T
{Cent'd)

Fiywerght thrust washer thickness (cont'd}

Stopper arm thrust clearance

Stopper arm thrust washer thickness

Camshaft thrust clearance sSTO
Limit

Camshaft thrust washer thickness Front

Rear

Contral rack sliding resistance
Delvery valve spring free length
Plunger spring free length
Mechanical governor spring free length
Speed control spring free length
Inner idie spring free length M/T
AT
Outer idle spring free length
HAC push rod stroke w/ HAC)
HAC push rod clearance (w/ HAC) at sea level
Boost compensator push rod stroke {(13B-T}
Boost compensator pressure drop {138-T)
Full-load stopper pre-setting
Stop cam to stopper housing distance
118 lw/o HAC), 138 (w/o HALC)
11B lw/ HAC), 138 {w/ HAC), 13B-T

185 mm

190 mm

195 mm

200 mm

210 mm

220 mm

2 320 mm

0.08 - 020 mm
01 mm

02 mm

0.5 mm

£.03 -~ 005 mm
Q.1 mm

010 mm

012 mm

0.4 mm

Q.16 mm

0.18 mm

0.50 mm

010 mm

Q.15 mm

¢.30 mm

050 mm

720 g (4.2 oz or less
198 mm

49.4 mim

10.2 mm

240 mm

26 0 mm

24.4 mm

23.8 mm

3.1 - 3.6 mm
0.2 — 0.5 mm
40 - 50 mm
10 seconds or more

27.0 mm
225 mm

0.0728 in,
00748 in,
C.0768 in.
0Q7B7 in
00827 1n
¢ 0866 n
Q03086 n
0.0020 - 00079 in.
0004 n
0008 in
0Q20:n
00012 = 0.0020 n.
0.004 1n
0 0039 in.
00047 n
0.00585 n.
00083 .
Q.0G671 in.
00197 in.
0.0039 in.
0.0068 in
00118 in.
00197 n.

Q780 in.
1.945 In.
0402 in.
0.945 in.
1024 in.
0.961 in.
0837 in.
0.122 - 0142
Q.0C8 ~ 0.020 in,
0.167 - 0.197 in.

1-063 in
0886 in.

www cruisercult com

@the_cruiser_cult



A-12

SERVICE SPECIFICATIONS — Fuel System

Injection Pump Adjustment (Pump Body!}

Freparaticns of
pump tester

Test nozzie type

B
3B
11B, 138, 138-T

Test nozzle openung pressure

injection pipe

Fuel temperature

B, 3B
11,138, 13B-T

DN 4 5D 24 ND 80
DN 4 SOND 135
DN 12 S0 12A
115 - 125 kgéem”
{16368 — 1,778 ps), 11,278 — 12,258 kPa)
170 = 180 kg/om?

(2,418 — 2,560 ps), 16,671 - 17,651 kPa)

Outer diameter
Inner diarneter
Length

Minimum bend

Ing racius

Fuel feeding pressure B, 3B

118, 138, 13B-T

6.0 mm 0.236 in.

20 mm 0.079

600 mm 2362 n.

25 mm {098 In) or more

40 = 45°C 104 -~ 113°F

05 kg/em? . 71 psi 49 kPa
2.0 kg/cm?® 28 psi 196 kPa

Control Rack

Siading resistance Pump at O rpm

Pump at 1,000 rpm

120 g (4.2 oz) or less
80 g (18 o02) or less

Injecting timing

Pra-stroke

lnjection interval
Tappet clearance

B, 38
118, 13B. 13B-T

0.0748 — 00787 in.
01201 - 01240 in,

180 =200 mm
3056 ~-315 mm
89°30' — 90°30’
02 mm (0.008B in) or more

Adjusting shim thickness 010 mm 00038 in
Q.15 mm CO059 in.
020 mm 0.0079 in.
0320 mm 00118 in
040 mm £.0158 in.
0.50 mm 0.0187 in.
0 60 mm 0.0236 in.
0.70 mm 0.0276 in.
0.80 mm 0.0315 in.
090 mm 0.0354 in.
1.00 mm 003% in
1.10 mm 00433 in.
- 1.20 mm 0.0472 in.
130 mm 0.0519 in
1.40 mm 0.0551 in.
Injection volume Rack position Measuring | Injection volume | WVariation limit
ltem mm {in) | PUTR rem stroke ce locuin) cc (cuin)
16 0 140 - 1860
0 £30) 100 200 (065 — 0 98) 121007
0 3ag) 1,000 200 o8 — 0 94) 0.4 (0 02)
B 0 450) 1100 200 | 581049 | 0402
(0460 1,700 200 | gs3-070 | 0604
-4
0256) 325 =00 075 — 034)

.. ""'""'.;?Fﬁlﬁ"m'utﬁs}w. 5

) _h',lhil’-mli.iq‘t}- WA ety

|
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SERVICE SPECIFICATIONS — Fuel System

A-13

L

Injection Pump Adjustment (Pump Body) (Cont’d)
Ciectonvolums | g | P2k EOSIAY | pump com Measuring | Iniecton ¥ L e e
co‘gassw 100 200 “1138.3 ~ 1% 18 (0.11)
3B (0%?51 1,000 200 toﬁag _ 3.1311 06 (004)
[ggé‘:-weather) {01 526531 1.100 200 (?)1623 _ 21.1?-1"1 0 6 (0 04)
22100.68022 RE-M 1,700 200 ke T o5y | oswos
0256} 325 500 012 8 31) 1510009
(0 689) 100 200 o ok | 12007
0338} 1.000 200 028 - 031) 04 {002)
(Ut?'t?ers] to1 gogsl 1,100 200 13515; _ 2,_17?, 04 (002)
(r:;.gbga: 1,700 200 ((')15'3 _ 6%2} 0.6 (0.04)
{nggsm 325 500 lgﬁ-é T o) 1.0 {0.06)
0.650) 100 200 g - 1491 1suao
118 0.409) 1,100 200 082 - oue | oo tos)
(w/o HAC) 0462) 1,800 200 0t - 1% | 12007
o1 0358 325 500 {032'? - g.gm 1.5 009
0830) 100 200 oE - 121 rswo10
. 11B {J.Ebdé} 1,100 200 (o.%g Y 0.9 10.05)
bl HAC (0.406) 1.800 200 057 - o6 1.2 007
0170 358) 325 500 03— o0} | 151009
0.630) o | 200 | $35ice . 18010
0 21531 1.100 i 200 (:).155 Z 559 E 0.9 (005!
138 M/T 1 108 - 120 !
fw/o HACI o o) 1200 | zo0 | O88-0IR L 2007
' 066 ~ 074) |
ot o SEs) 325 ; 500 o33 Sao 15 (0.09)
' 10.630) 0o | 200 b ohesibe | DRIGHET
138 M/T . 0413) 1100 | 200 | Gss 072 | %@
winac [ ST tao0 | 200 | ke 123 1 ghacom .
\ 2.1 70.358) 325 500 0% - o40) | 151009
e



A-14

SERVICE SPECIFICATIONS — Fuel System

_— -

Injection Pump Adjustment (Pump Body) (Cont’d) "
Injaction volume Rack position Measuring Injection volume | Veriation mj;

{Cont'd) ltem mm {in) | Pump rpm stroke ce {cu in) ce ey ;In_) -
160 188 — 22 B T '
{0 630} 100 200 {115 — 138 161{010)
10.2 112 -118 =
138 A/T {0 402) 1,100 200 (068 —072) | 081005 i
10.0 106 -~ 11.8 :
(0.393) 1,700 200 {065 - 0.72) 12 (0.07) -
4 4.25 - 7.2 '
10331) 400 500 (© 38 - 0.45} 1.5 (0.09) : !
i
180 4 — 164 3
{o.gam 100 200 léz?g ~1.00) 1.6 {010 v
11.1 5 —-14 3 1
10 437) 1,100 200 022 - 0sn | 091008 '
13B-T M/T 10.9 129 - 139 g o=
(0,429} 1,700 200 079 - 085 1.2 (D07 ;
Approx. 3565
9.1 {0.358) 325 500 (0.21 — 040) 15 (008) 2} -
16.0 176 - 228 §
{0.630) 100 200 (1.07 — 1.38) 1.6 (0.10) i
108 128 - 136 P
455 | 1.100 200 078~ ot | 09008 5
138-T AT 109 136 - 146
(0.429) 1,700 200 (083 - 0.89) 1.2 {007}
8.4 425 ~ 7.25 o=
0.331) 400 500 (026 — 084) 1.5 (0D09)

Injection Pump Adjustment (Governor B and 3B} -
Vacuurm chamber| Pressure drop 10 seconds or more -
Governor main it P Vacuum Rack position
spring em ump rpm mm H,0Q {in. H,0, kPa) mm i}

600 (23.62, 5.88) 117 (0481) —
B 600 640 {25.20, 5.28) 114 - 11.7 10449 — D 461)
750 (2953, 7.35) 93 - 10.7 (0366 — 0.421) -
3B 400 (1575, 3.92) 127 — 137 0500 - 0561)
(Cold weather)
spec. 600 580 (2283, 5.69) 123 -132 (0484 - 0520
Fart No. -
22100-58022 700 {27 58, 6 86) 87 -107 {0343 - 0421}
400 (1575, 392} 129 (0.508)
3B 500 580 (22.83, 5.59) 12.5 - 12.9 (0.492 — 0 508) -
{Others)
700 {27 58, 6.86) B9 - 105 (0.350 — 0413)
Adjusting shim thickness 0.5 mm 0020 in, www cruiseffeult conr
10 mm Q039 ) §’
20 mm Qo078 in. —
30 mm 0118 n, /‘ -
ldle spring " p Vacuum Control rack position  @thg_cruisef_cult
em ume rpm mm H,O (in H,0, kPal mm {in}
850 (33.46, 8.34) 75 -85 (0.295 — 0 335) =
B 600 950 (37.40, 9.32) 71-73(0280—- 0287} 1




SERVICE SPECIFICATIONS — Fual Systam A-15

i

(njection Pump Adjustment {Governor B and 3B) {Cont'd)

Igle spring tern . Vacuuim Control rack pesition
(Cont'd) . ump rprm mm H,0 lin H.0. kPal mm lin}
38
_ Lcnld waather) 1,000 (3937, 98%) 67 — 73 (0264 — 0287}
5pec 600
Part No - -
221 00.58022 1,200 4724,1177) 50 - 6.4 (0197 — 0252)
- 28 600 1.000 (39.37,987) 5a — 7.1 {0272 — 0.280)
(Others 1200 (4724, 1137 52 — 6.2 [0.205 — 0.244)
-
= | speed control | Vacuum Contro) rack posihion
spring tem mm H,0 fin H,0, kPal mm lin}
1.020 250 117.72, 441) 117 0.461)
- B8 1,940 ] 450 {1772, 441 115 — 117 (0453 — 0481
2 050 \ 250 (1772 4411 | BB - 104 (0346 — 0.4089)
= — -
.5 1.700 \ 400 {1575, 3.92) | 125 — 133 (0.492 — 0524)
(Cnld weather) 1,760 400 (15.75. 3.92) uz 3 _ 133 (0484 - 0524)
spec.
Part No. 1,850 400 (15.75,3.92) 77 - 105 10.303 ~ 0417
22100-580
2100-68022 2,050 200 (16,75, 3.92) 92 [0362) ot less
1,700 200 (15.75.392) | 127 - 13.1 (0.500 — 0516)
3B 1,760 400 (1575, 3.92) 125 - 12.9 (0,492 — 0.508)
{Others) 1,850 400 (1575, 392) 29 -104 (0311 ~0 409}
2 050 400 (1575, 3.92) 89 (0.350) or less
-
Total njection p Vacuum Measurng Toral injection valume
volume item sMP M | mmH,O0 in.H,;0, kPa)] stroke of sach ayunder cc fcuind
700 | 120 472,177 | Y000 [ 1820-— 1980 (11.1 =129
8 wio HAC 1100 |120 {472,177 [ 1000 | 2020 -2100 (123 - 128
) Pdita
1700 |120 (472,177 l 1000 | 2100 -2260 (12.8 — 13.8)
DERLEhai
200 |20 &72,1.77) | 1000 | 1900~ 2060 (11.6 - 12.8]
B w/ HAC 1100 |120 472,177 [ 1000 | 2020 - 2100 (12.3 = 128
{w/o Tachometer} | —————

1,700 | 120 (472, 1.77) | 1.000 7120 - 2280 (129~ 138

o0 150 t5.at, 147 | 1000 1900 - 2060 (11.6 —126)
B w/ HAC 1100 | 300 {11.31.2.94)\ 000 | 2020 - 2100 123 - 128

(w/ ~achameten) —— —————
1,700 450 (17.72, 4.41) ] 1,000 ' 2120 - 2280 128 - 13.9)

38 w/o HAC 700 | 180 (621, 1.47) \ 1,000 l 1980 - 2220 1123 - 13 5)

(Culd weather) M

3 spac. 260 (1 0.24, 2 §5) 1,000 l 2220 - 234 o 1135 - 14.3)
Part No ]

200 (1575, 392) l\ 1,000 | 2260 ~ 2600 138 - 16 3}

150 (591,147 | 1000 |2020- 2180 (1@dwrrdtdelul com
260 (1024, 2551 | 1,000 | 2240~ 2320 (f, ?
200 115 75,392 | 1.000 | 2300~ 2460 |1
150 (591, 147 1,000 | 2080 —~ 2220 ¥t <raBeblcy

22100-58022

28 wio HAC
(Qthers}

—

1,100 | 260 i10.24, 2.55) 1,000 2240 - 2320 {13.7 - 142
1,700 l 400 (1575,392) 1,000 2260 — 2420 138 - 14.8)

3B wi HAC




A-16 SERVICE SPECIFICATIONS — Fue! Systemn

e — -
Injection Pump Adjustment (Governor 118, 13B and 13B-T) {Cont'd)
Idle speed l Adfusting T :E"‘
control ltern , lever position Pump rpm Rack position mm fin) l
100 10,6 {0417} or more
1B MT 325 BE - 94 (0346 - 0370 L
13B M/T Idfle 600 56-70 (0220 — 0276 {
136-T M/T -
800 39 -47 (0.154 - 0.185) = -
— FRL
1200 | 24-38 (0094 - 0.150) *
too | 10.6 {0 417) or more ¥ -
400 | B1-87 (0319 - 0343
138 A/T Idle 600 57-71 (0224 - 0.280) .
800 40-48 (0157 - 0.189) ‘3
1,200 25-39 (0.098 - 0.154) i
— B -
100 10.6 (0.417) or more x
‘ 1
250 28 - 11.1 [0.390 - 0437} 3
400 81-87 (0,319 - 0.343) F -
13B-T A/T Idle £
600 57 - 71 (0.224 - 0,280} i
800 40 - 48 (0157 - 0.189) £ -
-
1,200 24 -38 (0094 - 0 150] A
Adjusting washer thickness Inner 0.4 mm 0016 in. o
055 mrn 0022 in. a
0.6 mm 0.024 in. :
Outer 0.2 mm 0.008 in. -
04 mm 0.016 in. : -
06 mm 0.020 in. ;
08 mm 0024 mn
Medium speed Adjusting \ 30"
control itemn lever position Pump rpm Rack position mm tin ) ¥*
500 | 100 - 110 (0394 - 0.435) _
700 | 10.0 - 108 (0.394 - D 425) -4
118 Maximum 1,100 | 101 - 107 (0.398 — 0421
lw/o HAC) e
1,800 96 - 106 0378 - 0417) g
1,900 9.3 - 10.1 {0.366 - 0.398) i
500 101 - 111 0398 ~ 0437) = -
700 10.1 - 109 (0.398 - 0 429 3!
1
118 Maximum 1.100 101 — 10.7 (D398 - 0.421) % conm
w/ HAC) : WY CruIs co
1,800 | 97 -107 (0382 ~ 0421) o
| 1800 | 94-102 0370~ 04021 | 4 A

&
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SERVICE SPECIFICATIONS — Fuel System

A-17

e ——

Injection Pump Adjustment {Gover

Medium speed
cantrol
({Cont'd)

ltem

138 W/T
iw/o HAC)

138 M/T
lw! HACI

138 AT

13B-T M/T

13B-T AT

Maximum speed

control ftem

118
138 M/T
{w/ HAC}

138-T M/T

138 M/T
twio HACI

138 AT

1238-T A/T

Adwsting

tever positien

Maxumum

Maximum

Maximum

Maximum

Maximum

Adjusting

leyer position

Maxmum

Maximum

Maximum

Maximum

nor 118, 13B and 13B-T) (Cont’d)

Pump rpm

500

~102-1120402 2087

700
1,100
1,700

1,800

500
700
1.100
1,700
1,800
500
700
1,100

1,700
1,800
500

e ———

fAack gositicn

mm tinT\

100 - 108 10.394 — 0 425)
102 - 108 {0.402 - 0 425)
100 - 107 0394 - 0421)

g4 - 104 0370 ~ 0 409)
g3 - 103 (0.366 — 0 406}

103-113 (0 4086 - 0 445)

|

102 - 1048 0 402 — 0 425)
gg - 109 i0.390 — 0429)
g7 - 105 0.382 - 0413}

Approx 104 {0.409)
g5 - 10.3 (0.374 - 0.4086}
g9 - 105 0.380 - 0413}

100-—108{0394—01125'1 4!

-
96 - 103 {0378 - 0.406)

g9 — 99 (0350 - £.3901
107 - 115 (0421 -~ 0.453)

700
1,100
1,700
1,900

500

700
1.100
1,700
1,800

Pump rpm
2,100

2 200
2,100
2.200
2,100
2 200
2,100
2,200

108 - 11.6 (0425 - 0.457)

108 - 114 {0.425 - 0 449)
105 — 113 (0.413 — 0 445)
g4 — 102 10370 - 04Q2)

w06 -114 0417 - 0.449)
103 - 111 (0,408 - 0.437)
105 — 111 10413 - 0.437)
105 ~ 11.3 {0413 - 0 445)
95 — 103 {0374-—0406!

Rack position mm hnl

70-84 10276~ 0.3311

62 (0 244) ar less
70 -84 (0278 — Q331
60 {0236) or lesgiww cruisercult cgdm
g3 -77 10 248 -
50 10.236) or les
63-717

(0 248 — §thpEruser_cult
g 2 (0 244) or less l

* BB



A-18

SERVICE SPECIFICATIONS — Fue System

Injection Pump Adjustment (Governor 118, 13B and 13B-T) {Cont'd}

It conT

Boost Boost
COMmpensator Adjusting compensator
{13B-T} hem tever position | YMP /pm pressure Rack position
kag/cm? (pst, kPa) mm (in)
O 10.3 - 109 0408 - 0429
138-T M/T Maximurm 500
012{17, 12} 107 - 115 0421 - 0453)
O 1045 - 1105 €0411—D435)
13B-T &/T Maximum 500
012017, 12 106 -114 1041?—0449}
Total injection Boost cormpensatar . l Total injgction velume
velume ltern Adjusting Pressure Pump | Measuring of each cylinder
lever pasition kg;cmz (pSl, kP3a) rem stroke cc feu n)
124.0 - 160.0
700 | 1.000 (757 - 976)
118 1900 - 2020
i —_— 1
lwio HAC) | Maximum 1.100 008 (11.69 — 12.33)
1780 - 2020
1.800 1,000 (10.86 - 12.33)
1320 - 1680
500 1.600 {8.06 — 10 25}
118 . 180.0 — 2020
tw/ Hac) | Maximum - 1100 1,060 {1159 - 12.33)
186.0 - 2100
1.800 1,000 (1135 ~ 1282)
154.0 — 1900
500 | 1.000 (9.40 - 11.59)
13B M/T 2240 - 236.0
twio HaC) | Meximum _' 1100 | 1.000 (13.67-14.40}
2160 - 2400
1,700 1000 {1318 - 14 65)
1620 - 1980
500 1.000 (889 ~ 12 08)
138 MIT 2240 - 238.0
—_ O 1,000
w/ HAG) | Maximum P10 (13.67 - 14 40)
2240 - 2480
1,700 | 1.000 (1367 - 15.13)
1560 — 1800
S00 1000 {952 -~ 10¢98)
2240 - 2360
3B A/T Maximum —_ 1.100 1,000
! ax 13.67 - 144\%*chrwserc
2120 - 23697
1.700 1.000 12 B4 — 14.‘1&& El

N
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SERVICE SPECIFICATIONS — Fuel System

A-19

p———

Injection Pump Adjustment (Governor 118, 13B and 138-T) {Cont'd)

— L . .
Tolal injachen Boot compensater Total injection volume
velurme [tern | Adjusting Pressure Pump Me?rsir;ng of each cylinder
iCont'd) ever position | pa'cm? ipsi, kPal rpm | SO ce feu in)
| 1820 ~ 218.0
O "
027 i3.8, 28) 500 1,000 (1111 - 13.30)
2720 - 2840
9, 26 00
i3aT 02739.26) | 1100 | 1,000 (16.60 — 17.33)
MT Maximum 256.0 — 2800
RON 0
027 (39, 26 1,700 1,000 (1262 — 1708)
' 1580 - 170.0
O "
0 500 1.000 (864 - 1037)
1900 — 2250
a
1 027 (39, 26) 500 1,000 (1159 — 13.79)
| 2580 - 2700
1 1,0
—— 027 (39, 26} 1,100 ,0C0 (15.74 ~ 16.48)
AT ‘ Mammum 2700 — 2940
: 027 (39, 26} 1,700 1,000 (16.48 — 17 84)
. 188.0 — 2000
1.000
i 0 500 00 (1147 — 12.20}
Stop lever . . Rack position
Adiusting lever positian Pump rpm e tn).
ldle 0 55 {0,217} or less
Torque Specifications
Part tightened kg-cm ft-b Nm
Nozzle holder retaining nut X Nozzle holder body
. B, 3B 700 51 B89
11B, 13B, 138-7 350 25 34
Injection nozzle x Cylinder head B, 3B 700 51 69
11H, 138, 13B-T 185 13 18
Nozzle leakage pipe x Inecticn nozzle B, 3B 450 33 44
11B, 13B, 13B-T 260 158 25
Injection pipe % Injection nozzle 250 18 25
Chamber plug x Feed pump housing 19 mm bet head 500 38 45
32 mm bolt head 1,500 109 147
Primung pump x Feed pump housing 500 38 49
Feed pumg x Injection pump a5 82 in-Ib 93
Fuel pipe % Fead pump 375 27 37
Delivery valve halder x lnjection puimy body 375 27 37
Spline shaft x Injection pump camshaft g 38 5§50 47 64
1%8. 136, 13B6-T 825 69 91
Plate plug % Injection pump bady 550 47 wwvBiduisercult com
L Steel ball guide % Injectan pump camshaft (B, 38 55Q a0 Y 5/

@the_cruiser_cult



A-20 SERVICE SPECIFICATIONS — Fuel System, Cooling System
Torque Specifications (Cont'd)
o ———
Part ughtened kg-cm ft-lb Nm
Flyweight x Injection pump camshaft (118, 138, 138-T) M/T 525 3B 51
AT 550 40 54
Injection pump = Turing gear case i75 27 37
Injection purmp stay x Injection pump B, 38 185 13 18
118, 13B, 13B-T 375 27 37
Injection pump stay x Stay {3, 3B) 1856 185 18
Injection pump stay x Cylinder blogk B. 3B 375 27 37
118, 13B, 13B-T 185 i3 18
Fuei hose x Injecticn pump 375 27 37
COOLING SYSTEM
Specifications
Engine coolant capacity See page A-2
Thermostat Valve opening temperaiure
82°C type 80 — g4°C 176 — 183°F
88°C type 86 — 90°C 187 — 194°F
Valve opemng travel
B2°C type at 95°C (203°F) 10 mm {0 39 inJ} or more
88°C type at 100°C (212°F) 10 mm (0.39 in} or more
Radiator Relief valve opening pressure
STD 0.75 — 1.05 kg/cm?
(10,7 - 14 9 psi, 74 — 103 kPa)
Limit 0.5 kg/em? 8.5 psi 59 kPa
Torque Specifications
Part tightenad kg-cm fi-Ib N-m
Water pump x Cylinder block 250 18 25
Water outlet x Water cutlet housing 185 13 18

WWW Cruiser
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SERVICE SPECIFICATIO

NS — Lubricaton System

A-21

LUBRICATION SYSTEM

e ————

— gpecifications
macnw See page A-2
Oit pressure at wdle 0.3 kg/cm* 14 2 pst. 29 kFa) or more
at 3,000 rpm 25 - 60 kgfcm*
_ {136 — B5 psi. 245 ~ 588 kPa}
0il pump Gear body clearance sTD o 0an - 0150 mm 00035 — 00059 in.
{8, 38 Limit 0.30 mm 0.0118in
Gear side clearance sTO 0030 - 0.085 mm 00012 — 00037 :m
Lirnit 015 mm 0Q0sEg In
Gear 1p clearance
Driven gear to cresent STD 0.38% - 0476 mm 50155 — 0.0187 in.
Limit D55 mm Qa217 n,
Drive gear 10 cresent 57D 0477 — OEG7 mm 00188 - 90,0233 in
Limnt Q&5 mm 00256 n
Drive spline to rotor backiash STD 0.641 - 0.790 mm 00213 - Q0311 in
Lismit 100 mm 00394 in.
il Pump Rotor body clearance STD 0.144 - 0220 mm 00057 - 00087 w.
(1 1, 138,14 Lsmit 0.40 mm 00157 in
138-T Rotor side clearance STD 0.035 — 0 090 mm 0.0014 - G 0035 in.
Lirmit 0.15 mm 00059 in.
Rotor tip clearance STD 0.110 — 0240 mm 0.0043 — 0.0094 n.
Limit 030 mm Q00118 in.
Drwve splne to rotor backiash 0.541 — 0.790 mm 00213 - 00311 in.
} 1.00 mm 0.0394 in.
Torque specifications
Part pightened kg-Cm ft-lb Nm
Engine drain plug 350 25 34
Plug of ol pump relief valve 500 36 49
Tirung gear case * Cylinder block 12 mm belt head 185 13 18
14 mm bolt head 375 27 37
Oil pipe x Timing gear C3s8 {Union boltl 110 8 11
Oit pipe X Injection pump 110 g 11
ol pipe % Timing gear case (Nt} 185 13 18
Oil pipe % Cylinder block 450 33 44
Oif strainer x Twning gear case 185 13 18
0|l straner % Cylinder block 185 13 1B
Oil pan x Timing gesar case 185 13 18
On pan x Cylinder black 185 13 1B
Qil pan X Rear ol seal retainer 185 13 18
01l cooler x Ol cooler case 130 9 13
Qil cooler case X Cylnder block 185 13 18
i filter brackst x Cylinder block 375 27 37
Plug of ol cooler relief vaive 500 36 4D
Plug of oil fiter reiief vaive 500 36 www cgsercult com
\ Ou nozzle check valve x Cytinder block 350 25 //,

@the_cruiser_cult



A-22

SERVICE SPECIFICATIONS — Starting System, Charging System

STARTING SYSTEM
rF’re:-hlsl.atlng Light hghting time ]
system 3B (Super glow typs) at 20°C [BB°F) Approx. 2 seconds
B. 38 (Fixed delay type) 15 — 19 5 seconds
¥1B, 138, 13B-T
at water temp. sensor discennected
12V tvpe 20 seconds
24V type 14 seconds
Starter Rated voltage and ouiput pawer 12V 25 kw 24V 45 kw
No-load characteristic Ampera 180 A orlessat 11V B0 Aorlessat23 Vv
rpr 3.500 rpm or more —
Brush length STD 205 mm 0 8C7wn —
Lirmit 130 mm 0512 in —_
Spnng installed load STD 3.2 — 40 kg —
(7.1 - 88 b, 31 - 39 N}
Commutator
Quter diameter STD 36 mm 1.42 1, —_
Limit 35 mm 1.28 in, —
Undercut depth  STD 0.7 mm 0028 1n —
Limit 0.2 mm 0008 in. —
Circle runout Lirrist 0 05 mm 0.0020 in. — *
CHARGING SYSTEM
Battery specific gravity See page A-2
Drive belt tension or defiection See page A-2
Alternator Rated cutput 12V 40 A
12V 45 A
12V 50 A
12V 55 A
24V 20A
24y 25 A
24V 30 A
. 24V LB A
Rotor coil resistance
w/0 IC regulator 12V type 38-41 0
24V type 1BB-182 {1
w/ IC regulator 12V type 2B-3010
24V type EE~-92 0
Shp ring diameter STD 323 -325mm 1.272 — 1 280 ip.
Limit 321 mm 1284 1n
' Brush exposed length STD 20.0 mm 0.787 in.
‘ Limit 55 mm 0.297 n
Alternator Regulating voltage at 25°C {77°F)
regulator w/o IC regulater 12V type 138 -148YV
24V type 270 -290V
w/ IC regulator 12V type 13.8 — 144V www qruiserduit com
4
24V wype 279 - 2B V - 5
@the_cruised
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STANDARD BOLT
TORQUE SPECIFICATIONS

Page
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B-2

STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon Bolt 4- AT Stud bolt -
head bolt head No. 5 5T ___,_..-No mark
- 8T %«
7- 7T % 4T
ﬁ
% -
© No mark 4T g
Haxagon
flange bolt Ne mark Grooved
A
w/ washer . T - -
hexagon bolt
6T
Hexagon -
Two
head bolt protruding
lines 5T
Hexagon Welded balt
flange bolt Two 6T _
w/ washer 0 E:::umng
haxagon bolt aT
Hexagon
t Three
head boit A protruding T
ines -

www cruisercult com
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STANDARD BOLT TORQUE SPECIFICATIONS B-3
SPECIFIED TORQUE FOR STANDARD BOLTS
W Torque specificationa
Class Di‘:\‘r:“' Pitch mm Hexagon head bolt Hexagon flange bolt
kg-cm t-1b N'm Kg-cm 1t-ib N-m
6 1 55 48 in-b 5.4 60 52 in-lb 59,
a 1.25 130 2 13 145 10 14
10 1.25 260 19 25 290 21 28
47
12 1.25 480 3k 47 540 39 B3
14 15 760 55 75 B50 &1 83
16 15 1,150 B3 113 -
] 1 &5 56 in-lb 64 -
8 j.25 180 12 16 -
10 1.25 330 24 32 -
8T
12 1.25 600 43 BY -
14 1.5 930 67 a1 -
16 15 1,400 101 137 -
) 1 80 69 in-b 78 80 78 in-lb 88
B 1.25 185 14 19 215 16 21
BT 10 1.25 400 29 ag 440 32 43
12 1.25 730 53 72 810 59 78
14 15 - 1,250 90 123
G 1 170 8 1 120 8 12
8 1.25 260 19 25 280 21 28
10 1.25 530 ag 52 580 43 £8
TT 12 1.25 970 70 1) 1.050 76 103
14 1.5 1,500 108 147 1.700 123 167
16 15 ' 2,300 166 226 — www cruisercult com
P
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SST AND SSM

Page
SST (SPECIAL SERVICE TOOLS) ..........c00vevs c-2
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SST AND SSM — S5S8T [Special Service Tools)

SST (SPECIAL SERVICE TOOLS)

NOTE: Classification

A = S8T required for vehicle inspections and minor repairs an

multipurpose SST.

B = SST required for major repairs involving disassembly of comr
ponents.
C = SST reguired for rather special, less frequent work not ¢
classifiable as either A or B -
Section
Classification
Part Name EM|FU|COILU| ST|CH Note
Part No. -
tllustration
‘f pec32-a010p (01 P2nSeay . °
@ "4 )| oanaz-aa10p |{fiexeeen10mm) ® 13B-T only
@ D9261-5801D (;’:mci‘:m°“5°") ® B. 3B only
. 118, 138, 138-T
@ 1320158010 |(VeeStamoiSest) | | @ only
. Valve Guwde Bustung
05201-60011 (Ramonr& Rtpln:ar) ®
Valve Spring
paz0243013 |(¥oMve S5 ®
HE  |mmann [smmzoeeils| o 8. 38 only
Crankshatt Puliey
@ 09213-58011 (Holdlng Tool ) ®
e e Crankshaft Pulley
1:;-;—:':::-';—;—'_; os213-60017 {&Gear Fulley Sal) ®
MAAMcEscredE com
B D @ Camshatt Bearing
693 D O E} D 09215-0a012 (Flen-uurl-ﬂeplacer. @
o Se1 ! -
e e B - = - T = - @t‘ﬁ_e-:crulser_cult
% {69215-00029) | (Gare “B") ®




SST AND S5M — SST [Special Service Toolsl

c-3

SST (SPECIAL SERVICE TOOLS!} (Cont'd)

Section 1
Classification
Part Name EM|FU|CO| LU | ST|CH Nota
Part No.
IWustration
=
=) Camshaft Beanng
(09215-D0440] (Hemovar& !‘Inplat::r]I .
Camshatt Besnng
g (03215-00470) Rﬁumnr .1 Hapiacar) ®
:;Eé_:: Camshatt Beanng
@ 4215-00100 (Hernovs&nnphw) c
.&’A Sat o
e |109216-00130) | 8ot ®
@I
- {09215-00140) | MNut) ®
" {09215-00150} | (Snah <A™ &
o} (09215-00180) |t ®
,g {ne215-002t@ iemaover & Repiacer) &
g&) 05216-00020 |iBeit Tension Gauge) Al S ®
/ 0SZ15-00030 |[(Bel Tenswon Cable} Al® ®
' :
k Cylinger Liner 3B, 138, 13B-T
03218-56030 [Rernnur& Hupiaur) B . UT‘!'Y
Cylinder Liner B
@ 05218-56040 | { Remover & Replacer ® B 118 o\?vlvvvw cruiserculk com
Fustan Coole i ?
w::ﬂ-'-‘@) 2 09219-56010 |n:::v:° ") B ® 3B, 136
@fh?_rl’l“ca_ri:ill-t
df"ir Connecting Rod
i = 4 L= - = 09222-58010 | | Bustung Remover Bl @ 138-T anly
[ - !
e A Replacer



C-4 SST AND S5M — S5T (Special Service Tools}

SST (SPECIAL SERVICE TOOLS) {(Cont'd) B

Section

Classification
Part Name EM| FU| CQ| LU| ST| CH Note -
Part No.

lllustration

@ JIJ!ZZZ-G"I 020) [{Remower & Replacer] ®

{09222-01030) | (Guige) ®
(09222-01040}| (Basel 9
Connacting Rod
18222-86010 (Euihmg anour) B¢ B, 3B anly
& Replacer _
« bng Rod
05222-T6012 (e,::,:'; ;fm.,] B|l@ 11B. 13B only
& Replacer -
Crankshaft Front
08223-46011 (m et R_pmf) BE|@ _
‘Crankshaft Rear
0922358010 | {5/ gent Reptacer ! Bl @ -
|
i 09228-34018 | Ol Filter Wrenchl A ® _
I
DY22B-44071 | (O Filvar Wrench) A & -
j
ot 0 T imn&mm ( Wator Pusn Overhaul | °
b e : Tool Set -
=
@ ! Water Pump Beanng -
@ i 03237-80010) (Ftemover & Heplacgr] ®

’ {09237-00G20} | Beanng Stay) 5 ® www cruisercult com

@:’::D (D9237-00030} | Beanng Stay] ® -
‘ @the cruiser_cult

! (04237-00050} |iSnat ‘B ®




sST AND 55M — 55T {Special Service Tools)

sST (SPECIAL SERVICE TOOLS) (Cont'd)
?e:tion
_ Classification
Part Name EMIEU | CO| LU ST|CH Note
Part No.
— | Nustration \
T
/ (09237-00070) | (Shaft “C™} ®
Water Pump Seal
g e (e Pume o) .
Watet Pump Beanng
- @ @ 0523“7012 \(H:mw::m;la:er) \ .
II Inecuon Pump Stand ‘
- 3 :'E;."L 0az41-16022 \(s“ urop Star )\c ® \
£3 Tl
— (-7 Injectan Pump
- @?ﬁu ‘NH?’MH Tool Sat "’ ) c @ B, 3B only
\f- E {04286-46011} | (Round Nut Wrench} @
R A |
I... . Nozzh Hold
{pg268-46021) (Rmz:inin:N::Wmnch) @
n9274-46011) (Tappet Insert} 9
iﬂ!!?ﬁ-lﬁﬂlm {Plunger Clamp) $ ‘
l |
Sphne Shalt Holding
0527846010} | (o ) ®
[09280-4601 B} |iPtunger Spring Holder! @ \ j
_\ www cruisercult
T TG aHo‘dﬂl’:
ﬁ \mm—mm ( A'l;f‘:‘;m::f' , ®

AL
RL1
th 5

!

.!d .
-

>

09260-58010 \('T";ﬁ':;; Pump ) \c L

118, 158 1atTcut

only




C-6 SST AND SSM — SST {Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section ] l -

Classification

Part Name EM|FU(CO{LU| ST|CH Note -
Part No.

lllustration

{09260-78010) | Round Nut Wrench} $

I09266-6011) | Juermate Timer Set ®

@ {D9260-78020) [ {Screw Plug Wrench} [

8267-76011) | | £irvomati Tumr

Extragtor ¢ ~

09267-76020) | ( purtormet Timar ) ® i

(09267-76430) { Sermehatt Bushing) ° )

(09270-7601g) | { Dovery Volve Holder ° _

(89272-T6011] { (Tappet Roker Clampl ® -

(09273-76011} | Tappet Clamp) Py _

{09274-46011) | (Tappet insary e -

—=00e= | (p9275-45010) | Plunger Clernp} ® -
S (3278-76010) .’ vonre Box 10 mm| ® www crusercult con

Spiine Shaft Holding -
Ep——— {09278-46024) | Tool ) ®

@the_cruiser_cult

@ (09280-46010) Plunger Spring Holder) =




SST AND $5M — SST (Specia! Service Tools) c-7

5ST (SPECIAL SERVICE TOOLS) (Cont'd}

—

Section l \ \
- Classification

?art Name EM| FUl cO |LU| ST CH Note

- ?art No.
llustration \
—_ Tappet Gauge Holdar
q@ \Wﬂm‘m (Amhmm ) e

- \ inection Pump
c;) {09285-76020} (Clmsmﬁ: Beanng
Cana Replacer
Injection Pump
(Camsh.llt Bur'ng) .
Cup Puller

- W lﬂa:m-ﬂmmN
B W {09286-78010}| (Bearing Cup Remavar) @

h ipaction Pump
@ in9287-58010} (Cll-l'l‘llhlﬂ Bulinq) ®
Pullar -

- Pump
05289-00010) (c.muhm Bearing ®
Cup Replacer
- g;‘;- e —
== T = | 20Tl finjection Pump Tool Setl | C ® B, 3B only
= S =

—-.—_-—.._-,——.-a.-__.—.-_-—.—-—.-_._.._—-—

‘/ pazez-Tate) | (Corem Vore Semet) ®
@ {09286-67011] | (Round Nut Wrenchl 9
(W \{usm-mm { Automahc Timer ® ‘

{Dnlwurv Valve Holdar ) .

@;;2’ wez70-760100

Extractor

|
6,::‘—-’}\\‘ 09272- 76011} |Tappet Rolter Clamp} 9 E
@the_cruiser_cult

\ P \msm-mul (Tappet Clamp) \ .\ N |

R Deirvery Valve
5‘-—‘;—: {09271-16014) ¥ ) ® www cruisercult (me




c-8

S5T AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd}

Section

Classification

Part Name EMIFU|CO|LU| ST|CH Note
Part No.
Nlustration
=S i05276-76010)| {7 1YPe Bex 10 M) ®
% (0828276010} tice Adusting Wrench) P
Dnva Shaft Holding
bsz78-54012 | (5" 9] e Py
Injection Pump »
09285-75010 (Camshah B-uarmg) ¢ 9 *B, 3B onfy
Cone Replacer
Injaction Pump
03286-36011 (Splme Shaft Pulter J . .
Injection Pump
09286-76011 (Carnshah Beanng) ® B. 3B only
Cup Pullar
( Tappet Adjysh
0928846011 | Gonge ) ®
D9308-10010 |tOn Seal Puller) ®
D Ball Phug»
09313-30023 {lgonpm ®
C. Fi
09330-00021 | oo TR ®
E
Differanna! Drive
09508-35010 (P'"'C'" “H"Bﬂﬂnﬂ) ®
\Heplager
Frant Hub & Dnve
03608-12030 (::l;?:c::;l:g } ® @ www cruisercult com
____________ . ya :ﬁ’
’ R wver & R r
@’:-ji 09608-00020) |1\ oo e | ° |
) @the_cruiser_cult
!
Front Hub: Quter h
% {09608-60040) Beanng Cup Replacer . ‘
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SST AND SSM — SST [Special Service Tools), S5M (Special Service Materials) c-9

SST (SPECIAL SERVICE TOOLS} (Cont'd)

Section
Classification
part Name AN em|Fu{co|LulsT|cH Note
Part No.
NHiustration
S - Axle Hub &
c,""':;- .5:53 ( fe ) B
n9sia-35014 Drve Pimon Bearing 9
l ‘ggj 2 Tool S#t .
1 T Front ;ub nner -
& {09608-06040] (E-urmg Cone ) @ ®
Heplacer
(-]
T .
@ Steering Gear Box
@ | 0962030010 \ Souniii e SR L ®
Steenng Worm
Gﬁj (39623-30010) (nm & O Slal) @ B. 3B only
Raplacer
= -
e=* | p9850-20017 | (Universe! Putter) AlD|® 9 = B, 3B only
— %"
B ™ .
o B Cylinder Compresson
0390200023 () 05 uuge Set Ha| @
t Turboch or
L DYy mmenn [FrRE | @

SSM (SPECIAL SERVICE MATERIALS)

Patt Name Part No. Sec. Use eic.
Seal packing or equivalent ' 08826-00080 e g‘i‘f:a’:d cover J

www cruisercult com
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