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FOREWORD -

This repair manual has been prepared to provide information -
covering general service repairs for the 8, 3B, 11B, 138 and
¥3B-T engines mounted on the TOYOTA LAND CRUISER,
DYNA and COASTER.

Applicable models
B60, 70, 71, 73, 74, 75 series
BUGO, 61, 62, 63, 65, 70, 75, 76, 80, 81, _

82, 85, 86,
BY33, 42 series
BB20, 22, 30 series n

All information in this manyal is based on the latest product
information at the time of publication. However specifications
and procedures are subject to change without prior notice

TOYOTA MOTOR CORPORATION ~
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IN-2 INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL
To assist in finding your way thraugh this manual, the Section
Title and major heading are given at the top of every page. ~

An INDEX 1s 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 a// 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
repair for each possible cause is referenced in the remedy col-
umn to quickly lead you to the solution.

REPAIR PROCEDURES ‘

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

kg-em (f-Ib, N ml Specified torque
@ Non-reusable part

Example:

fi
Leos

Nozzle Leakage Pipe = iS) ig Gasket
: Gasket

Inecnor Nozzle : a 700 (51, 69)
+ Gesner 4 oN Set lo-

Fuel Hose

S>———_Clama |

Injection Pipe

250 (18. 25)
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INTRODUCTION — How to Use This Manual IN-3

iustration:
what to do and where

The procedures are presented in a step-by-step format:
@ The illustration shows what to do and where to do it.
@ The task heading tells what to do.
® The detailed text tells How to perform the task and gives

other information such 4s specifications and warnings.

Example.

Task heading: what to da

REMOVE INJECTION NOZZLES
Using SST, remove the four nozzles, seats and gaskets.
SST 09260-46012 (09268-46012, 09268-46021)

TM
Set part No. Components part No.
install and torque the four nozzles. Detailed text:

Torque: 7590 kg-cm (54 ft-lb, 74 N- ml how ta do task

Torque Specification

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

REFERENCES
References have been kept to a minimum. However, when they
are required you are given the page ta go to.

SPECIFICATIONS
Specifications are presented in bold type throughout the text in
the applicable step. You never have to leave the procedure to
look up your specs. All specifications are also found in Appen-
dix A, specifications, for quick reference.

WARNINGS, CAUTIONS, NOTES:
@ WARNINGS are presented in bold type, and indicate there 1s

a possibility of injury to you or other people.
® CAUTIONS are aiso presented in bold type and indicate there

is a possibility of damage to the components being repaired.
® NOTES are separated from the text but do not appear in

bold. They provide additional information to help you effi-
ciently perform the repair www crulsercult com
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IN-4 INTRODUCTION — Identification Information, General Repair Instructions

wOOIT

IDENTIFICATION INFORMATION ~
ENGINE SERIAL NUMBER

The engine serial number is stamped on the left side of the
cylinder block

GENERAL REPAIR INSTRUCTIONS
1.

2.

Use fender, seat and floor covers to keep the vehicle clean n
and prevent damage.

During disassembly, keep parts in order to facilitate reas- 1
sembly.

Observe the following:

(a)

(b)

(c}

{d)

fe)

(f)

Before performing electrical work, disconnect the
negative cable from the battery terminal.

If itis necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (-} 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 [=
without twisting of prying tt

Clean the battery terminal pasts and cable terminal |
with a shop rag. Do not scrape them with a file or -
other abrasive object

Install the cable terminal to the battery post with the
hut loose and tighten the nut after installation. Do ncT : =
use a hammer to tap the terminal onto the post.

Be sure the cover for the positive {+} terminal 1s pro-
perly in place,

Check hose and wiring connectors io make sure they ere
securely and correctly connected.

Non-reusable parts

(a)

{b)

Always replace cotter pins gaskets, O-rings, oil seals
etc. with new ones.

Non-reusable parts are indicated in the componem
illustrations by the "#" symbol

www crulsercult Com
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INTRODUCTION — General Repair Instructions

~ —

Seal Lock Adhesive
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WRONG CORRECT

INGOO4

6.

11.

42 Observe the following precautions t

Precoated Parts

Precoated parts are the bolts, nuts, ete which have been
coated with a seal lock adhesive at the factory.
(a) If a precoated part is tightened, loosened or caused

ta move in any way, it must be recoated with the
specified adhesive

tp} Recoating of Precoating Paris

(1) Clean off the old adhesive from the belt, nut or
installation part threads.

(2). Dry with compressed air
(3) Apply the specified seal lock adhesive to the

boit or nut threads

{c) Precoated parts are indicated in the component
illustrations by the “*” symbol.

When necessary, use a sealer on gaskets to prevent leaks.
Carefully observe all specifications for bolt tightening tor-
ques. Always use 4 torque wrench.
Use of special service tools (SST) and special service
materials (SSM) may be required depending on the nature
of the repair. Be sure to use SST and SSM where specified
and follow the proper work procedure. A list of SST and
SSM can be found at the back of this manual.

_ When replacing fuses. be sure the new fuse is the correct
amperage rating. DO NOT exceed the fuse amp rating oF
use 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.

if the vehicle is to be jacked up only at the front or
la) rear end, be sure to block the wheels in order to

ensure safety.

tb} After the vehicle 1s jacked up, be sure to support it on
do any work onstands. |tis extremely dangerous to
even for a small

the vehicle raised on one jack alone,
job that can be finished quickly.

o avoid damage the

parts:

(a)
middle of the hose

To pull apart electrical connectors, pull
nector itself, not the wires(o}

{c) sensors or relays !f they are dropped ona hard flocr,
they should be replaced and not reused.

To disconnect vacuum hoses, pull on the CRS out co im

Se careful not to drop electrical componergshawelisas cult



IN-6 INTRODUCTION — General Repair Instructions

13.

{a}

le)

{f)

{g)

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

Never use an impact wrench to remove or install ther-
mo switches or thermo sensors,

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

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

After removing and reinstalling the injection 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 deteriorate easily if they came into
contact with fuel

www crulsercult Comm
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INTRODUCTION — Abbreviations Used in This Manual IN-7

ABBREVIATIONS USED IN THIS MANUAL
AIC
AIT
ATOC
BDC
BTDC
DP
EDIC
EX
Ex.
HAC
iN
MP
M/T
ofS
PCV
PS
SSM
SST
sTD
Toc
u/s
VSV
wi

w/a

Air Conditioner

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

www crulsercult com
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EM-2 ENGINE MECHANICAL — Diesel Engine Diagnosis '

DIESEL ENGINE DIAGNOSIS
1. GENERAL -

Diesel engine problems are usually caused by the engine or fuel system The injection pump is very rarely
the cause of fuel system problems.

Before beginning fuel system tests, first check that the engine compression, valve timing and other ~
major systems are within specifications.

PRELIMINARY CHECKS
(a)

(b)

(c)
{d)

(a)

(f)

(g}

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

Check the air filter and clean or repiace as necessary.

Check for sufficient fuel in the tank.

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

Bleed air from the system by pumping the priming pump.

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

If the engine will not crank or if it cranks slowly, troubleshoot the electrical system.

www crulsercult con

@the_cruiser_cult



ENGINE MECHANICAL — Diesel Engine Diagnosis EM-3
—_——o—

The basic troubleshooting procedures for the diesel engine (valve clearance. compression, bearings,
17

2.

valves, pistons, etc} are the
The repair of the injection pu

same checks you would make fora gasoline engine
mp requires considerable skill and use of a special test bench

ENGINE WILL NOT CRANK

(Possible Cause} (Check Procedure and Correction Method)

_ LOOSE OR CORRODED|
BATTERY CABLES

Check cables from battery to starter and make 1
{ necessary repaits. |

| 2, DISCHARGED BATTERY Check the alternator output and the drive belt ;
Repair as necessary. (See page CH-6) J

, | 3. INOPERATIVE STARTER Check for battery voltage at starter terminals
.o 30 and 50.
; if Okay, see STARTING SYSTEM page (ST-15)

for repair procedure )

im

: ENGINE CRANKS SLOWLY-WILL NOT START
: NOTE: Minimum cranking speed: Cold M/T 160 rpm

' A/T 110 rpm
to Hot 150 rpm
}

F (Passible Cause) (Check Procedure and Correction Method}
‘ 4. LOOSE OR CORRODED
- | BATTERY CABLES

2, DISCHARGED BATTERY Refer to items 1 and 2 of ENGINE WILL NOT
CRANK

IMPROPER ENGINE OIL Check engine oil.

It improper viscosity, drain and refill with oil of a
viscosity recommended by manufacturer
(See page LU-3)

‘ www crulsercult com
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EM-4 ENGINE MECHANICAL — Diesel Engine Diagnosts

ENGINE CRANKS NORMALLY BUT WILL NOT START

(Possible Cause}

1. NO FUEL TO INJECTION
NOZZLE

Loosen any one injection Pipe union nut from its a

2, NO FUEL INTO INJECTION
PUMP

(Check Procedure and Correction Method)

nozzle.
Crank the engine for about 5 seconds while can-
firming that fuel is being discharged from the pipe
If fuel is coming out, begin diagnosis from item 4.
lf not, begin from item 2._

( Disconnect inlet hoses ta the feed pump and feed 7

3. FUEL LEAKAGE FROM
INJECTION PIPE

clean fuel fram separate container directly into
feed pump.

lf 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 dees not start, check the fuel
filter or line between feed Pump and injection pump
'f normal, the feed pump or infection Pump is faulty
and should be reparred.

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

la
Check for loose unions or cracks :

4, [B AND 3B]
INOPERATIVE PRE-HEATING
OPERATION

if leaking, tighten to specified torque or, if necessary,
| feplace pipels). }

( With the ignition switch turned ON and the glow

5. [118, 13B AND 138-T]
INOPERATIVE PRE-HEATING
OPERATION

plug indicator ight illuminated, check that there ts
voltage applied to the glaw plug
ff not, refer to ELECTRICAL DIAGNOSIS and repair

i
|

i
as necéssary. (See page EM-11] J

6. [B AND 38}
FAULTY GLOW PLUG
OPERATION

{ with the ignition switch turned ON and the intake |
heater indicator hight illuminated, check that there
's voltage applied to the intake heater.
it not, refer to ELECTRICAL DIAGNOSIS and repair
as necessary. (Sea page EM-13)

7, [11B, 13B AND 138-7]
FAULTY INTAKE HEATER
OPERATION

( Check the glow plug for continuity (See :
If no continuity, a broken wire is indicated a Ab gised cult
glow plug should be replace '

’

—,

Check the intake heater continuity (See page ST-1 “|
if no continuity, a broken wire is incicated and
intake heater should be replaced ia



ENGINE MECHANICAL — Diesel Engine Diagnosis EM-5

. IMPROPER INJECTION
— TIMING

- Check the injection timing (See page EM-23)
Injection timing:

B and 3B 14°BTDC
41B (w/ HAC) and 13B (w/ HAC} 14°8TDC
11B {w/o HAC) and 138 (w/o HAC) 11°BTDC
13B-T 11°BTDC

lf not as specified, injection timing must be read-
| justed.

fn. rad . 7Check the injection pressure with nozzle tester. \
yg. FAULTY INJECTION NOZZLE {See page FU-5 or 11)

Opening pressure:
B and 38 105 -— 125 kg/cm?

(1,493 — 1.778 psil
(10,296 — 12,258 kPa}

11B, 13B and 13B-T 180 — 210 kg/cm?
(2,560 — 2,987 psi)
(17,652 — 20,594 kPa)

It not within specification. nozzle adjustment is
improper and pressure should be readjusted.
If pressure cannot be adjust to specification,
replace nozzle.

ROUGH IDLE WITH WARM ENGINE

(Possible Cause) “{Check Procedure and Correction Method)

With the accelerator pedal released, check that the '
1. IMPROPER ADJUSTMENT OF

ACCELERATOR CABLE adjusting lever is in contact with the idle adjusting
screw. Ailsa, check if the accelerator cable is catch-
ing on something.

If necessary, adjust so lever is in contact with the

‘ 12. IDLE SPEED TOO LOW

| screw, or make other required repairs. »)

(A, + +Check the idle speed as specified below. |
(See page EM-25 or 27)
Idle speed: M/T 650 rpm

A/T (138) 770 rpm
A/T (13B-T) 820 rpm

If not, adjust with the idle adjusting screw.
NOTE: If less than specified, idling WoUld, yy crul

| normally be rough.
percult com
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EM-6 ENGINE MECHANICAL — Diesel Engine Diagnosis

3. FUEL LEAKAGE Check for leaks in the injection Pump connections,feed pump, nozzle holder and delivery valve,
Tighten any loose connections to Specified torque
or replace parts as necessary.

4. IMPROPER INJECTION Refer to item & of ENGINE CRANKS NORMALLY |TIMING BUT WILL NOT START, above. ~
/

5. IMPROPER OPERATION OF [ With the engine idling, loosen the injection pipe to |INJECTION NOZZLE oR each cylinder in order, and check if the idle speed -DELIVERY VALVE changes.

If na 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) 

~
Opening pressure:

B and 3B 105 — 125 kg/cm?
(1,493 — 1,778 psi) ~
(10,296 — 42,258 kPa}

11B, 138 and 13B-T 180-210 kg/cm?
{2,560 — 2,987 psi} -
(17,652 — 20,594 kPa)

lf not within specification, the nozzle is faulty and
injection pressure should be readjusted.
® Faulty Delivery Valve

lf injection pressure is within specification, the
\ delivery valve is defective and shou! be replaced. -/

ENGINE SUDDENLY STOPS

{Possible Cause} (Check Procedure and Correction Method)
1. ENGINE WILL NOT RE-START Check to see if engine re-starts according to 7 ~Prescribed procedure

if not, refer to ENGINE CRANKS NORMALLY BUT, WILL NOT START, above, and repair as necessary ]

Wrcruorsercult COMIf idle is not stable, refer to ROUGH IDLE SS
WARM ENGINE and repair accordingly. a

or er_cult3. NO FUEL INTO INJECTION Refer to item 2 of ENGINE CRANKS NORMALPUMP BUT WILL NOT START, above

2. ROUGH IDLE



ENGINE MECHANICAL — Diesel Engine Diagnosis EM-7

~ NOTE:

LACK OF POWER

4, First check that the air cleaner is not clogged or the engine overheating.
2. Not applicable if the customer desires an output power higher than specified for that vehicle.

— For accuracy, adjust with a chassis dynamo.

{Possible Cause}

CABLE ADJUSTMENT— “IMPROPER ACCELERATOR

—

. INSUFFICIENT
MAXIMUM SPEED

(3. FUEL LEAKAGE

4, CLOGGED FUEL FILTER

(Check Procedure and Correction Method)

With accelerator fully depressed, check that the
adjusting lever is in contact with the maximum
speed adjusting screw. (See page EM-25 or 27)
If not, adjust accordingly

Start engine, depress the accelerator pedal to the
floor and check that maximum speed is as specified
pelow. (See page EM-25 or 27)
Maximum speed: 4,100 rpm
If not, adjust with the maximum speed adjusting
screw. 

J

Refer to item 3 of ROUGH IDLE WITH WARM
ENGINE.

Disconnect the injection pump inlet hose and outlet |

5. IMPROPER INJECTION TIMING

(6. FAULTY INJECTION NOZZLE +

pipe of the feed pump, and connect directly with a
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 Fu-2)
NOTE: When feeding fuel directly into the
pump, keep container at same level as vehicle
fuel tank.

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

| other necessary repalrs. —/

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

Refer to item 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START. www cplusercult com
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EM-8 ENGINE MECHANICAL — Diesel Engine Diagnosis

EXCESSIVE EXHAUST SMOKE

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

{Possible Cause} {Check Procedure and Correction Method)

7. IMPROPER INJECTION TIMING { Refer to item 8 of ENGINE CRANKS NORMALLY ~
BUT WILL NOT START.

NOTE: Black smoke indicates advanced timing
while white smoke indicates retarded timing.

| Adjustments should be made accordingly.

2. CLOGGED FUEL FILTER ( Refer to item 5 of LACK OF POWER.
NOTE: At high speed (2,000 ~ 3,006 rpm), 2
clogged filter tends to make the exhaust

| Smoke white.

a
 

e
e

}

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

NOTE: Excessive exhaust smoke is often
| caused by nozzle pressure being too low.

ween
a

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 f Refer to item 3 of ROUGH IDLE WITH WARM i
ENGINE,

Ae,

2. [DLE 5PEED TOO HIGH After sufficiently warming up engine, check that
idle speed is as specified belaw
{See page EM-25 or 27)

Idle speed: M/T 650 rpm
A/T (13B} 770 rpm
A/T (13B-T] 820 rpm

| not, adjust with the idle adjusting screw.

3. MAXIMUM SPEED TOO HIGH f Start engine, depress the accelerator pedaiwie dhitercult come
¥ floor and check that maximum speed is a

below. (See page EM-25 or 27)
Maximum speed. 4,100 rpm -

[If not, adjust with maximum speed adjustingeserueer—cult
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ENGINE MECHANICAL — Diesel Engine Diagnosis —M-9
i

. IMPROPER INJECTION TIMING Refer to item B of ENGINE CRANKS NORMALLY ‘
BUT WILL NOT START.

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

~ ENGINE NOISE WHEN WARM
(Cranking Noise with Excessive Vibration)

(Possible Cause) (Check Procedure and Correction Method)
4 COOLANT TEMPERATURE TOO Check coolant temperature with coolant

temperature gauge.
Low- {ft not sufficiently warm, thermostat is faulty and

should be replaced

7 IMPROPER INJECTION TIMING Refer to item 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

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

J

7 ENGINE WILL NOT RETURN TO IDLE

- (Possible Cause) (Check Procedure and Correction Method)
BINDING ACCELERATOR CABLE Operate adjusting lever on side of injection pump

and check if engine returns to idle.

* \f so, the accelerator cable is binding or improperly
adjusted and should be repaired accordingly.

= lf engine does not return to idle, the injection pump
7 ig Faulty and should be repaired.

i

'
www crulsercult com
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EM-10 ENGINE MECHANICAL — Diesel Engine Diagnosis

ENGINE WILL NOT SHUT OFF WITH STOP BUTTON OR KEY

(Possible Cause]

[B AND 3B (w/ STOP BUTTON))
BINDING STOP CABLE

(Check Procedure and Correction Method)

Operate stop lever (adjusting ever) on side of
injection pump and check if engine stops.

lf 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} J

Operate stop lever (adjusting lever) on side )
of injection pump and check if engine stops.
If so, EDIC system is faulty and should be repaired,
(See page ST-26)
If engine does not stop, injection pump is faulty

(and should be repaired. (See page FU-27}

{ Operate stop lever (adjusting lever) on side ‘7

2. [B AND 3B (w/ EDIC SYSTEM)
IMPROPER EDIC SYSTEM

3. [B (w/ FUEL CUT DIAPHRAGM))
IMPROPER FUEL CUT
DIAPHRAGM OPERATION

4, 111B, 13B AND 13B-T]
IMPROPER INTAKE SHUTTER

of injection pump and check if engine stops.
lf so, fuel cut diaphragm system is faulty and
should be repaired. (See page ST-28}

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

( Close the intake shutter and check if engine stops

CGPERATION
lf it does, the intake shutter system is faulty and

( should be repaired. (See page EM-30)

|
i
\

A

www crulsercult comm
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ENGINE MECHANICAL — Diesel Electricat System Diagnosis {3B} EM-11

“IESEL ELECTRICAL SYSTEM DIAGNOSIS [3B]
=NGINE DOES NOT START coLD

NOTE: 1. Battery voltage at least 12 volts lor 24 volts} — ignition switch OFF.
Fusible link okay.

. Check the voltagePY
?

ON because the voltage will ¢

Engine cranks normally.

marked with an asterisk(*] just as the ignition switch is placed at
hange with elapse of time,

*re-heating System {Super Glow Typel

t Check ¢f indicator light lights up with
ignition switch ON.

sha’ temp. Approx. 20°C {68°F}:

=

‘

Approx. Z secands

Yes

i

, | Ignition switch OFF.

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

No
Check ENGINE fuse. Fi Check for short

use circuit and repair if
Blown

necessary,
Dn eh

Fuse OK

Check indicator light
bulb. Bulb

Replace bulb

No Good

j Bulb OK

i]

Check for battery voltage to termunal 3 of pre-heating
timer connector lon wire harness side),
if okay, pre-heating timer is faulty and should be
replaced.

Voltage

Check if voltage to terminal 1 of
pre-heating timer 1s terminated
after engine 1s started.

No
Voltage

Check that is 1V between terminals 9 and 12.
If faulty, repair glow plug current sensor.
if akay, timer is faulty and should be replaced

Start the engine and checkif there is 3 voltage at terminal
9 of pre-heating timer.

Yes

Ignition switch OFF.

No

CONTINUED ON PAGE EM-12

if faulty, repair charging system as necessary.
\f okay. timer is faulty and should be replaced

Pre-heating Timer

i i 4 j 4 www cruisercult com
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EN-12 ENGINE MECHANICAL — Diesel Electrical System Diagnosis (38)

CONTINUED FROM PAGE EM-11

Place ignition switch at ON and check
i#f current flaw ta terminal 5 of timer is in
accordance with coolant temperature ~

See Bey arectenistcs Diagram on Pre-heating Duration Differs from the
pag 3}. 

Specified Duration. ~
OK

No Voltage i° 3 Timer is faulty and should be replaced -

After completion of pre-heating, check -
for voltage at termunal 5 again when
ignition switch is placed at ST. No Voltage

Voltage

Ignition switch OFF.

Place ignition switch at ON Check for battery voltage at plus side of glow plug -
d k Itage te gl current sensor (Resisto . |and check for voltage to glow No Voltage at All ensor (Resistor side) |

plug a few seconds later. \f okay, replace sensor. |Thereafter, valtage should 'drop about 1/2. {f no voltage, No. 1 glow plug relay 1s faulty ano ' -

should be replaced.
OK J

Check for battery voltage to plus side of resistor
(Intake manifold side). |

Voltage Does Not Drop by 1/2. |
Wf okay, replace resistor. =Hf na voltage, No 2 glow plug relay is faulty and |
should be replaced. |

Measure glow plug resistance. Glow plug ts faulty and should be replaced. | -
Approx 0 2

Glow plug okay

Infinity

www crulsercult com=
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ENGINE MECHANICAL + Disel Electrigel Syateti Disoriosis,(11B, 138 and 138-Tl:, EM-13
—_—_—_— 31

) ESEL ELECTRICAL SYSTEM DIAGNOSIS” :
118, 138 afd13B-T] 9 vrersy aes ae
:f}¥GINE DOES NOT START WHEN COLD oo.

= NOTE: 1. Battery voltage at least 12 volts or 24 volts) — ignition switch OFF.
2, Engine cranks normally. * . .

3. Water temperature sensor6 cay. (See page ST-9)
‘ t ‘Qoad tooo! . * . r

a-heating System Iwi litake Heater]
P

4. INSPECT POWER SUPPLY SECTION a -
__ there continuity in the intake heater? |. No Replace the intake heater.
(See page 5T-9}

Yes

ae en Hipp tdbeeenine Het Ft a

ans water: ’ . coat SBA
[Disconnect the water temperature . a in Replace the fusible link.
censor connector.
i

LJ 
em

{7 ° aa Fusible Link Blown

7 Lwhen the ignition_switch js turned 7”
i” ON, does pre-heat side of the intake No Check the fusible link for intake

heater have battery voltage for 20 ; heater
| seconds (12V type) or 14 seconds :

| (24V type)? - _ -

° . a Fusible Link OK
na “Yes * -
} . a voF ;

. OK a Inspect control section.
— [ox (See next page)

www crulsercult com
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EM-14 ENGINE MECHANICAL — Diesel Electrical System Diagnosis (118, 13B and 13B-T]

2. INSPECTION CONTROL SECTION
NOTE: Perform this inspection with the intake heater connector fully connected.

Disconnect the water temperature
sensor connector.

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

No

Pre-heating Timer

654 3 1

oe od

I
11109 7

Yes

Is the lighting
12V type:
24V type:

time correct?
20 seconds
14 seconds

No

Is the ENGINE fuse (BJ} or G{ No
fuse (BB and BU)

STOO4a

Ckay?

¥e5

is the indicator light bulb No
Okay?

Replace the fuse.

Yes

Replace the bulb.

Is terminal 10 of the
pre-heating timer
grounded?

No

Yes

Is there battery valtage to
terminal 3 of the timer
(on wire harness side)?

Open circuit or
ground faulty in
wire harness bet-
ween terminal 10
of the timer and
body ground.

Yes

No

Open circuit in wire harness
between terminal
timer and indicator light.

3 of the

Yes

Replace the timer,

CONTINUED ON PAGE EM-15

Replace the timer.

www crulsercult com
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- ENGINE MECHANICAL — Diesel Electrical System Diag nosis (118, 138 and 138-Tl EM-15

Yes CONTINUED

Ig there battery voltage between ter-
minals Gi of the intake heater relay
{BB and BJ) or terminal G of the No, 1
intake heater relay (BU) and body

“= ground for 20 seconds {12¥ type) or
14 seconds (24V type) with the

| ignition switch ON?
Yes

FROM PAGE EM-14

Did intake heater relay Replace the intake
Neo (BB and BJ} or No. 1 Ne heater relay {BB

intake heater relay {BU) and BJ} arNo 4
check out okay? intake heater relay
(See page ST-4 or 6) (BU).

Yes

When the ignition switch is turned
ON, does terminal 1 of the intake No
heater timer have battery voltage
for 20 seconds (12 V type] or 14
seconds (24 V type)?

Yes

@ Open circuit in wire harness
between terminal 1 of the timer
and terminal g1 of the intake
heater relay (8B and BJ} or
terminal g of the No. 1 intake
heater relay (BU}.

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

With the engine started, 's there battery
voltage between terminal G2 of the intake
heater relay (BB and BJ} or terminal G of
the No 2 intake heater relay (BU) and
body ground? (Measure the time too}

Did intake heater relay
No (BB and BJ} or No. 2 No

Replace the timer.

intake heater relay (BU)
check out okay?
(See page ST-4 or 6)

Yes
Yes

NOTE:

tion

CONTINUED ON PAGE EM-16

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

www crulsercult com

Refer to ST-4 —=—
intake heater relay termin a-
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—EM-16 ENGINE MECHANICAL — Diesel Electrical Systern Diagnosis [118, 13B 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 far 70 seconds?

Yes No

Is terminal 9 of the
pre-heating timer
grounded?

Yes

Replace the timer.

When the ignition -
No switch is turned

ON, does the charge
warning light light?

Yes No

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

regulator.

® Inspect CHARGE fuse.
® Inspect alternator

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

® Open circuit or ground faulty in wire
harness between terminal e of the
intake heater relay (BB and BJ) or
terminal E of the No 2 intake heater
relay {(BUL) 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 crulsercult €or
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ENGINE MECHANICAL — Turbocharger Diagnosis {138-7} EM-17

TURBOCHARGER DIAGNOSIS [13B-T]
g the turbocharger, first check the engine itself. (Valve clearance, engine com-

p ITE: Gefore troubleshootin
pression, injection timng, etc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

{Possible Cause} (Check Procedure and Correction Method)
i. TURBOCHARGING PRESSURE TOO Check turbocharging pressure. (See page EM-35}

Low 
. .

; Turbocharging pressure:
io 0.42 — 0.56 kg/cm
1 (6.0 —- 8.0 psi, 41 — 55 kPa}

\f the pressure is below specification, begin diagnosts
from item 2.

Check intake air system, and repair or replace rane}
’ [g. RESTRICTED INTAKE AIR SYSTEM as necessary. (See page EM-35)

5 necessary. (See page EM-35)i_-4 3. LEAK IN INTAKE AIR SYSTEM r{ creek intake air system, and repair or replace pans |
a

Check exhaust system, and repair or replace parts
as necessary. (See page EM-35}4, RESTRICTED EXHAUST SYSTEM

Check exhaust system, and repair or replace paris
as necessary. (See page EM-35}

Paa
rl

3. LEAK IN EXHAUST SYSTEM

to

l

7 | 6. ERRATIC TURBOCHARGER Check rotation of impeler wheel. If it does not turn
2 OPERATION or turns with a heavy drag, replace the turbocharger

assembly.

_ Check axial play of bearing shaft. {See page EM-38)
Fi Axial play: @.13 mm {0.0051 in} or less

\f not within specification, replace the turbocharger

H - assembly.

i t www cruisercult com
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EM-78 ENGINE MECHANICAL — Turbocharger Diagnosis [138-1]

ABNORMAL NOISE

(Possible Cause}

1, TURBOCHARGING HEAT INSULATOR
RESONNANCE

(Check Procedure and Correction Method) -

| necessary.

f : :|_| Check for loose, improperly installed or deformed
insulator mount bolts, and repair or replace as

2. EXHAUST PIPE LEAKING OR
VIBRATING

{ Check for deformed exhaust pipe, loose mo
or damaged gasket, and repair or replace as

| necessary

unt bolts

3. ERRATIC TURBOCHARGER OPERATION ( Refer to Item 6 of INSUFFICIENT ACCELER-

| CONSUMPTION.
ATION, LACK OF POWER OR EXCESSIVE FUEL -

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause) (Check Procedure and Correction Method)

FAULTY TURBOCHARGER SEAL Check for oil leakage in exhaust system.

turbine wheel. Excessive carbon deposits
a faulty turbocharger.

Check for oil leakage in intake air system.

the turbocharger if necessary. (See page

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

not to diagnosis this as an oil leakage fre
| turbocharger.

® Remove the turbine elbow from the turbocharger
and check for excessive carbon deposits on the -

® Check for axial play in impeller wheel, and replace

CAUTION: | There is some oil mist from the
PCV in the blowby gas so care must be taken

indicate

EM-38)

m the

i
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ENGINE MECHANICAL — Turbocharger Electrical System Diagnosis [138-T! EM-19

=URBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS [13B-T]
bocharger Indicator Light and Warning Light Operation

yroubleshooting of Tur

30 both the green indicator and amber NO Blow Check for short
warning light when ignition switch is Check 15A ENGINE fuse De and repair as
turned to ON? {oK necessary

>}

Check 7.54 CHARGE | Blown Check for short

_ fuse and repair as
r OK necessary

_ fe discharge warning NO Faulty charging
ignt Out! system

YES | YES
: | Are indicator and warning lights out during Faulty combination

engine idle? meter
[Both lights stay on

- Is charge warning NO Faulty charging
fight out? system

{Green light stays on

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

OK | Faulty low pressure
switch

Amber light stays on
OK | Faulty high pressure

: Check for open circuit in wire harness between high pressure switch
~ and combination meter and check for ground connection of switch. switch

YES

i Does green indicator light come on when
* 19.14 kg/m? (2.0 psi, 14 kPa) pressure is

applied to both pressure switches?

. NO
Check for short circut in wire harness between low OK | Faulty low pressure

_ pressure switch and combination meter. switch
\ Amber light comes on
i)_ | | Does green indicator light come on when 109 kg/cm? (15 5 psi, NO | Faulty high pressure

107 kPa) pressure apphed to both switches? SST 09992-00241 switch

\vES= i YES Faulty combination
meter www cruis¢rcult com

[Pees amber indicator light come on wien 1.09 kg/cm?
155 psi, 107 kPal pressure applied to both switches? (< 7

NO

Check for short circuit in wire harness between high OK | Faulty high sitbssonéser_cult
switch

pressure switch and combination meter.
|

lves
tT een I



EM-20 ENGINE MECHANICAL — Engine Tune-up

regis

Aur Filter

EMI4at}

ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT
{See page CO-3)

INSPECTION OF ENGINE OIL
(See page LU-3)

INSPECTION OF BATTERY
{See page CH-6)

Standard specific gravity:
4.25 — 1.27 when fully charged at 20°C (68°F}

CLEANING OF AIR FILTER

(Paper Filter Type]
CLEAN AIR FILTER

Clean the element with compressed air.
First blow from the inside thoroughly. Then blow off the
outside of the element.

[Oil Bath Typel
CLEAN AIR FILTER

{a]) Wash the oil case and air filter im kerosine by agitat-
ing and rubbing.

(b) Wipe the oil case and air filter with a clean rag

(c) Place the oil case on a level work stand

(J) Pour in clean engine ol untl it reached {We uresreult gom-
LEVEL” mark,

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

fe} Place the air filter on the tray
(f} Saturate the air filter with clean engine oll

ewen7?

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):
Sing!e belt type

New bett 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, 138 and 13B-T]
(See page ST-9)

INSPECTION OF INJECTION NOZZLES
(See pages FU-5 and 6) Band 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?
{1,493 — 1,778 psi}
(10,296 — 12,258 kFa)

Opening pressure (11B, 13B and 13B-T)
New nozzle 200 — 219 kg/cm @the_cruiser_cult

(2,845 — 2,987 psi}
(19,613 — 20,594 kPal

Reused nozzle 180 — 216 kg/cm*
{2,560 — 2,987 psi)
i947 R52 — 20 594 kPa)

www crulsercult com



EM-22 ENGINE MECHANICAL — Engine Tune-up \

ADJUSTMENT OF VALVE CLEARANCES

1. WARM UP ENGINE

Allow the engine to reach normal operating temperature

2. [138-7]
REMOVE INTAKE AIR CONNECTOR PIPE -
(See page EM-36)

3, REMOVE CYLINDER HEAD COVER ‘

4. SET NO, 1 CYLINDER TO TDOC/COMPRESSION Be {

la) Align the groove on the pulley with the timing point hie.
by turning the crankshaft clockwise with a wrench, ; .

(b) Check that the rocker arms on the No. 1 cylindey are. -.
loose and rocker arms on the No 4 cylinder are tight. *

If not, turn the crankshaft one revolution (360°) and align 5
the mark as above. =

J

EM1059 ‘
a

5. ADJUST VALVE CLEARANCES .
t

(a) Measure only those valves indicated by arrows. i

Valve clearance (Hot):
Intake —-:0.20 mm {0.008 in.)
Exhaust 0.36 mm (0.014 in.)

~

EMI 00%

i

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

@ Recheck the valve clearance The feeler gauge
should slide with a very slight drag. -

ta Fs,

EM 1002 ~

(b) Turn the crankshaft one revolution (360°) and align
Front Next ' the mark as above. www crulsercult comes

Adjust only the valves indicated by arrows

eit Oo 6. INSTALL CYLINDER HEAD COVER
a 1 ~*~

C i 7. [13B-T] @the_cruiser_cult
. t= HBea ee ;4 't INSTALL INTAKE AIR CONNECTOR PIPE

~ = 4 .2 KT INS LIN EX (See page EM-40] _°
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ENGINE MECHANICAL — Engine Tune-up EM-23

1,

About 50 mm
4 37in) 2.

3.

__. em1499

4.

EM1265

5.

EM1765 EM 50%

ADJUSTMENT OF INJECTION TIMING
PREPARE INSPECTION PIPE
Make an inspection pipe with a inyection pipe as shown.

{13B-T]
REMOVE INTAKE AIR CONNECTOR PIPE
(See page EM-36])

REMOVE CYLINDER HEAD COVER

SET NO. 1 CYLINDER TO 14° [B, 3B, 11B (w/ HAC)
and 13B (w/ HAC}) or 11° [11B (w/o HAC), 13B
(w/o HAC) and 13B-T] BITDC/COMPRESSION
fal Align the groove on the pulley with the timing pointer

by turning the crankshaft clockwise with a wrench.
(b) Check that the rocker arms on the No. 1 cylinder are

loose and rocker arms on the No. 4 cylinder are tight.
If not tum the crankshaft one revolution (360° and align
the marks as above.

ADJUST INJECTION TIMING
a) Remove the No. 1 injection pipe and install the

inspection pipe on the No. 1 delivery valve holder.

{b) Turn the crankshaft slightly to left and right until fuel
surfaces from the inspection pipe.

(ce) Turn the crankshaft counterclockwise, set the No. 1
cylinder just before the 74° [B, 3B, 11B tw/ HAC) and
138 (w/ HAC) or 11° {118 w/o HAC), 13B (w/o
HAC) and 138-T] BTDC/compression

(d) Slowly turn the crankshaft clockwise.
(fe) Check the crankshaft pulley position (injection timing

position} when the fuel level in the inspection PIRES i co
rises m

Injection timing:
5B and 38 1
11B (wi HAC) and 138 (w/ HAC! 14h Rees cult

BTDC —416 (w/o HAC) and 138 (w/o HAC) 11°
438-7 41° BTDC

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



EM-24 ENGINE MECHANICAL — Engine Tune-up

Advance

fin

EMIO5 8

\eee tt

(f) Loosen the ather injection pipe union nuts, fuel pipe
and oil pipe union bolt at the injection pump side.

(g) [B anc 3B)
Loosen the nut holding the injection Bump stay to the
Stay

(h} [11B, 13B and 138-7]
Loosen the nut holding the injection Pump to pump
stay.

(} Loosen the four nuts holding the injection Pump to
the retainer

NOTE: If itis dificult to loosen the pump mounting nuts,
remove the fuel filter.

{) Adjust the injection timing by slightly tilting the injac-
tion pump body.

If the injection timing is retarded, advance it by tilting the
Pump toward the engine,

If the injection timing is advanced, retard it by titing the
pump away from the engine.

{ki Tighten the four nuts halding the injection pump to
the retainer,

Torque: 375 kg-cm (27 ft-lb, 37 N-m}
(i) =[B and 38]

Tighten the nut holding the injection pump stay to
the stay.

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

(rm) [11B8, 138 and 13B-T]
Tighten the nut holding the injection pump to pump
stay

Torque: 375 kg-cm (27 ft-lb, 37 Nem)

(in) Recheck the injection timing.
(0) Remove the inspection pipe and install the No 1

injection pipe.

{p) Tighten the injection pipe union nuts, cil Pipe union
bolt and fuel pipe union bolt.

Torque:
Injection pipe 250 kg-cm {18 ft-lb, 25 N-m)
Oif pipe 110 kg-cm {8 ft-lb, 17 Nem)
Fuel pipe 375 kg-cm (27 ft-lb, 37 N-m)

INSTALL CYLINDER HEAD COVER

[13B-T]
INSTALL INTAKE AIR CONNECTOR PIPE
(See page EM-40)

START ENGINE AND CHECK FOR LEAKS

@the_cruiser_cult
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ENGINE MECHANICAL — Engine Tune-up EM-25

ewpoeh EM2096.

€M3069 EM2056

Vii EMIOTG,

EM3OI1

ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED [B and 3B]

INITIAL CONDITIONS1.

{a)
{b)
{c)

(d)

fe)
(f)

Air cleaner installed

Normal operating coolant temperature

All accessories switched off

All vacuum lines connected
Valve clearances set correctly

Injection timing set correctly

CONNECT TACHOMETER

ADJUST IDLE SPEED

Check that the adjusting lever touches the idle speed
(throttle valve} adjusting screw when the accelerator(a)

pedal 1s released.

If not, adjust the accelerator linkage.

th)
(c)

Start the engine

Check the idle speed.

Idle speed: 650 rpm

(d) Adjust the idle speed.
@ Disconnect the accelerator 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.

® Connect the accelerator linkage.

® After adjustment, adjust the accelerator linkage

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

BB and BU & ADJUST MAXIMUM SPEED
(a) Check that the adjusting lever touches the throttle

valve adjusting screw when the accelerator pedal is
depressed all the way.

lf not, adjust the accelerator linkage

EMio7Z Ev2697

EMa073_ EM2097

(b) Start the engine.
{c} Depress the accelerator pedal all the way. l

(d)} Check the maximum speed. -

Maximum speed: 4,100 rpm

{a |Maximum Speed Adjusting Screw fe) Adjust the maximum speed.
® Disconnect the accelerator linkage.

® Cut out the maximum speed speed adjusting |
(speed control} screw seal wire. -

® Loosen the lock nut of the maximum speed adjust- 1
ing screw.

® Adjust the maximum speed by turning the MAX- .
IMUM SPEED ADJUSTING SCREW. 1

NOTE: Adjust at idle speed. Then, raise engine speed
Ewaore and reckeck the maximum speed.

® Securely tighten the lock nut and recheck the max-
imum speed

co. www cruisercult cont
@ Seal the maximum speed adjusting screw =

new seal wire, !

@the_cruiser_cuft
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ENGINE MECHANICAL — Engine Tune-up EM-27

EM141§ EM2088

[iste Speed Adjusting Bolt (
EM1al?

Th14'6 EM2097

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

INITIAL CONDITIONS1.

(a)

ib]

(e}
(d)

fe}
(f}

(g)

Air cleaner installed

Normal operating coolant temperature

All accessories switched off

All vacuum lines connected
Valve clearances set correctly

Injection timing set correctly

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.

If not, adjust the accelerator linkage.

{b}
(c)

Start the engine.

Check the idle speed

Idle speed:

(d)

MT 650 ram
A/T (138) 770 tpm
A/T {138-T) 820 rpm

Adjust the idle speed.
® Disconnect the accelerator linkage.
@ Loosen the lock nut of the idle speed adjusting

bolt.

® Adjust the idle speed by turning the IDLE 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

ta) Check that the adjusting lever touches the maaxiGAaBrcult com
speed adjusting bolt when the accelerator
depressed all the way.

\f 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,
4,100 rpm



EM-28 ENGINE MECHANICAL — Engine Tune-up

Maximum Speed Adjusting Screw

gree

<> Jj ro) Niall

> Fa

2

; EMIOTE

Disconnect
irs

ADJUSTMENT OF AIR CONDITIONER
IDLE-UP SETTING SPEED [B and 3B]
1.

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

© Cut out the seal wire of the maximurn speed
adjusting screw

® Loosen the lock nut of the mayimum speed adjust-
ing bolt

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

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

* Securely tighten the fock nut and recheck the max-
imum speed.

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

INITIAL CONDITIONS

(a) Air cleaner installed
(b) Normal operating coolant temperature
(c) All accessories switched off
ig) All vacuum fines connected
(fe) Valve clearances set correctly

(f} tnjection timing set correctly
(g} Idle speed set correctly

CONNECT TACHOMETER

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

{a} Start the engine

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

{c) Apply vacuum to the idle-up actuator.

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

A/C idle-up setting speed:
BB 750 rpm
BJ and BU 950 rpm

|
www crulsercult com—
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ENGINE MECHANICAL — Engine Tune-up —M-29

(fe) Adjust the A/C idle-up setting speed by turning the
A/C \DLE-UP ADJUSTING SCREW.

(f} 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.

Q

AC Idle-up 2,11
djusting Screw!

| Ac

AC Idle-up
Adjusting Screw &

in , EMa078

ADJUSTMENT OF AiR CONDITIONER
IDLE-UP SETTING SPEED

~ [11B, 13B and 13B-T]
1. INITIAL CONDITIONS

- (a) Air clear installed
(b} Normal operating coolant temperature

' {c) All accessories switched off
(d) Valve clearances set correctly

' . {e) Injection timing set correctly
if) Idle speed set correctly

ig} Transmission in N range

2, CONNECT TACHOMETER

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

'
t (a) Start the engine
| aera {b) Disconnect the vacuum hose from the idle-up aciua-

7 L_ A emgo73 tor and plug the hose end.
| {co} Apply vacuum to the idle-up actuator

(d} Race the engine to 2,500 rpm a few seconds, release
~ the throttle and check the A/C idle-up setting SOBEE:. orcult com

1

A/C idle-up setting speed:
BB 750 rpm

~ BJ and BU 950 rpm
@the_cruiser_cult



EM-30 ENGINE MECHANICAL — Engine Tune-up

A/C idle-up Adjusting Screw

EE

EAN I8 1

oe a

lel Adjust the A/C idle-up setting speed by turning the
A/C IDLE-UP ADJUSTING SCREW -

{f} Race the engine to 2,500 rpm a few seconds, release
the throttle and recheck the A/C idle-up setung
speed i

(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

fal Apply at least 300 mmHg (11 81 in Hg, 40.0 kPa of 1
vacuum to the actuatar. ain

{b) Check that the throttle valve moves smoothly to the
fully closed pasition

(c} [118 and 13B]
Measure the clearance between the throttle lever and
intake shutter lever }

Clearance: 3.3 -- 4,7 mm (0.130 — 0.186 in.) ———

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

(fe) (118 and 138) \
Disconnect the vacuum hose of the actuator. \

{f) [11B and 13B]
Check the throttle valve angle.

Standard angle: 50 — 52° from horizontal ' { -

(g} [11B and 13B] 7
Using 2 hexagon wrench, adjust by turning the
adjusting screw

www crulsercul.¢om-
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ENGINE MECHANICAL — Engine Tune-up EM-31

2. INSPECT VACUUM SWITCHING VALVE (vSVI
Ohmmeter A. Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance:
42V type 33-39 0 at 20°C (68°F)
24V type 135-155 OM at 20°C (68°F)

lf there is no continurty, replace the VSV :

B. Inspect VSV for ground
Using an ohmmeter, check that there is no continuity be-
tween each terminal and the VSV body.
If there is continuity, replace the VSV

EMIORZ

Cc. Inspect VSV operation
(a) Check that air flows from pipe E to pipe F.

EMI057

(b) Apply battery voltege (12 or 24V) across the ter-
minals.

(c)_ Check that air flows from pipe E to pipe G.
\f operation is not as specified, replace the VSV

EMZBS2.

www crulsercult com
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EM-32 ENGINE MECHANICAL — Compression Check [B and 3B]

— EM3052

COMPRESSION CHECK [B and 3B]
NOTE: If there is lack of power, excessive oil consump-tion or poor fuel economy, measure the cylinder compres-
SION 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 adapter) to the glow plug hole.
SST 09992-00023

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

5ST 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 obtain
engine revolutions of more than 250 rpm.

{2} Repeat steps (a) through (d) for each cylinder.
Compression pressure:

30.0 kg/cm? [427 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, 196 kPa} or less
(f) If the cylinder compression in ane or more cylinders

is low, pour a small amount of engine oil into the
cylinder through the glow plug hole and repeat steps
(a) 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.

© If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakageweaetusercult corm
the gasket.

INSTALL GLOW PLUGS (See page EM-62) \.
@the_cruiser_cult
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ENGINE MECHANICAL — Compression Check [14 B, 13B and 138-7] EM-33

ena 1096)

SST

r

EMIO9?

4.

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

NOTE: If there js lack of power, excessive ol consump-
tion or poor fuel economy, Measure the cylinder compres~
sion pressure.

WARM UP AND STOP ENGINE

REMOVE INJECTION NOZZLES (See pa

CHECK CYLINDER COMPRESSION PRE

ge FU-10)}

SSURE

(a) Install SST (gauge adapter) to the injection nozzle
hole

SST 09992-00023

(bo) Connect SST Icompression gauge) to SST (gauge
adapter).

SST 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 ebtain
engine-revolutians of more than 250 rprn.
(e) Repeat steps (a) through (d) for each cylinder.
Compression pressure:

30.0 kg/cm? (427 psi. 2,942 kPa}
Minimum pressure:

20.0 kg/cm? {284 psi, 1,961 kPal
Difference between each cylinder:

or more

2.0 kg/cm? (28 psi, 196 kPa} or less
{f) If the cylinder compression in one ar more cylinders

is low, pour a small amount of engine oil into the
cylinder through the injection nozzle hole and repeat
steps (a) through {d) for the cylinder with iow com-
pression

® |f adding oi! helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged

® If pressure stays low, a valve may be sticking
seating improperly, or there ma
the gasket.

INSTALL INJECTION NOZZLES (See

y be leakai

page FU

or

akgercult com
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EM-34 ENGINE MECHANICAL — Turbocharger [13B-T]

EnM2B 1G!

EM2819,

EMIULE

TURBOCHARGER [13B-T] -
CAUTION:

* Do not stop the engine immediately after pulling a _trailer or high speed or uphill driving. Idle the engine
20 — 120 seconds, depending on the severity of the
driving condition.

Avoid sudden racing or acceleration immediately
after starting a cold engine.

® If the engine is run with the air cleaner removed, ~
foreign material entering will damage the wheels
which run at extremely high speed.

* Tf 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 fevel and quality
Conditions under which the turbocharger was
used ~
Oi) 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-detormed 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- .
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.

® lf replacing bolts or nuts, do so only with the
specified new ones to guard against breakage or 7
deformation,

® ifreplacing the turbocharger, put 20 ce (1.2 cu in.} of
oil into the turbocharger oif inlet and turn the !
impeller wheel by hand to spread oil to the beamigerusercult gom

* If cverhauiing or replacing the engine, cut th
supply after reassembly and crank the engine
seconds to distribute ofl throughout the en ind
Then allow the engine to idle for GO seconds. @the_cruiser_cult
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ENGINE MECHANICAL — Turbocharger (138-7) cWt-35

0.68 kg/cm"

EM2814

. 4,050 - 4,200 rpm

Valve Closed

0.42 — 056 kg/cm?=

€M2B15)

ON-VEHICLE INSPECTION OF
TURBOCHARGER

1.

5.

INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the air cleaner and
turbocharger inlet and between the turbocharger outlet
and cylinder head
@ Clogged ar cleaner .... Clean or replace the element

@ Hoses collapsed or deformed... Check each connec-
tion and repair

@ Cracks in components .. . Check and replace

INSPECT EXHAUST SYSTEM
Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out-
lat and exhaust pipe.

® Deformed components .... Repair or replace
© Foreign material in passages ... - Remove
® Leakage from components .... Repair or replace
@ Cracks in components Check and replace

INSPECT OPERATION OF ACTUATOR AND WASTE
GATE VALVE

la} Disconnect the actuator hose.
{o) Using SST Iturbocharger pressure gauge), apply

about 0.68 kg/cm? (9.7 psi, 67 kPa) of pressure to
the actuator and check that the rod moves.

SST 09992-00240 or 09992-00241
CAUTION: Never apply more than 0.8 kg/cm?
psi, 78 kPa) of pressure to the actuator,
If the rod does not move, replace the turbocharger assem-
bly. 

.

INSPECT TURBOCHARGING PRESSURE
{a}. Warm up the engine.
tb} Using a 3-way union. connect SST (turbocharger

pressure gauge) to the hose leading to the air intake
connector.

SST 09992-00240 or 09992-00241
(e) Press in the clutch pedal, then press the accelerator

pedal down as far as it will go. Measure the tur-
bocharging pressure at maximum speed (4,050 —
4,200 rpm).

Turbocharging pressure:

(11.4

0.42 — 0.56 kg/cm?
(6.0 — 8.0 psi. 41 — 55 kPa)

If the pressure is less than that specified, check Wreistakercult com
air and exhaust systems for leakage. lf there is np
replace the turbocharger assembly.
lf the pressure is above specification, check if tha
hose 1s disconnected or cracked If not. repladethngreser_cult
bocharger assembly.

INSPECT IMPELLER WHEEL ROTATION
(See page EM-38)



—EM-36 ENGINE MECHANICAL — Turbocharger {13B-T]

COMPONENTS -

ia
Turbocharger @ Gasket
Heat Insulator

& ®

No, 2 Water
By-pass Pipe

Gasket-————,

Turbocharger.
Oil Pipe

® Gasket

@ Gasket @

185 {13, 18}

Turbine Quilet Elbow

Clamp@ Gasket iB “oa. (arama 2 Arr Cleaner HoseNo. 3 Water 4
voor ton & Aur Intake ,

Connector Pipe

No. 1 Air

Gn Hose
-

i

. Specified torque
@ Non-reusable part Eié22 -

t

REMOVAL OF TURBOCHARGER ;

1. DRAIN ENGINE COOLANT (See page CO-3)

2, REMOVE POSITIVE CRANKCASE VENTILATION (PCV) -
HOSE AND INTAKE AIR CONNECTOR PIPE ~
la) Disconnect the PCV hose from the cylinder head. 1
{b} Disconnect the vacuum hose from the intake ait con- i=

nector.

mane {c) Loosen the four clamps, and remove the intake air |
connector pipe, No. 1 air cleaner hose, No. 2 air lon
cleaner hose and PCV hose.

3. REMOVE TURBOCHARGER HEAT INSULATOR
www crulsercult Come

Remove the four bolts and heat insulator
Py

@the_cruiser_cult
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ENGINE MECHANICAL — Turbocharger [13B-T} —M-37

REMOVE OIL FILTER (See page LU-3}

REMOVE TURBOCHARGER OIL PIPE

{a} Remove the union bolt and two gaskets from the oil
cooler case.

(6) Remove the two bolts, twe nuts, turbocharger ail
pipe

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

REMOVE NO. 3 WATER 8Y-PASS PIPE CLAMP BOLT

EM2812

8 REMOVE TURBOCHARGER FROM EXHAUST
MANIFOLD

Remove the four nuts, turbocharger and gasket.

EM2B 13

9. REMOVE NO. 2 WATER BY-PASS PIPE

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

EMJa1!

1G. REMOVE NO, 3 WATER BY-PASS PIPE

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

www crulsercult com
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EM-38 ENGINE MECHANICAL — Turbocharger (13B-T)

EMZ507

EM30651

FMI060

gzpor

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

12. REMOVE ACTUATOR HOSE

|
i

INSPECTION OF TURBOCHARGER
1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that ~the impeller wheel turns smoothly |
if the impeller wheel does not turn ar if It turns with a drag,
replace the turbocharger assembly,

—
_ 
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—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 play. _
Axial play: 0.13 mm (0.0051 in) or less
lf the axial play is not within specification, replace the tur-
bocharger assembly,

ee1

|

7INSTALLATION OF TURBOCHARGER {
(See page EM-36} 7

CAUTION: After replacing a turbocharger assembly, “" {
pour about 20 cc (1,2 cu in.) of new oil into the oll inlet —!
and then turn the impeller wheel by hand to splash oil Z
on the bearing. }

1, INSTALL ACTUATOR HOSE —_

) |

2. INSTALL TURBINE OUTLET ELBOW . -
Install the gasket and turbine outlet elbow with the four
nuts.

www crursercult COM ie
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

@the_cruiser_cult



ENGINE MECHANICAL — Turbocharger {138-T} EM-39

EM2614

£M2B05

FM2817

3.

4,

EM 2612

5.

INSTALL NO, 3 WATER BY-PASS PIPE
Install a new gasket and No. 3 water by-pass pipe with the
two nuts

Torque: 75 kg-cm (695 in.-ib, 7,1 N-ml

INSTALL NOG, 2 WATER BY-PASS PIPE

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

Torque:
Bolt 185 kg-om (13 ft-lb, 18 N-m)
Nut 75 kg-cm (65 ft-lb, 7.1 Nem)

INSTALL TURBOCHARGER TO EXHAUST MANIFOLD
ta) Place a new gasket on the manifold with the groove

of the gasket facing upward (turbocharger side).

(b} Install the turbocharger with the four nuts.
Torque: 465 kg-cm (34 ft-lb, 46 Nm)

INSTALL NO. 3 WATER BY-PASS PIPE CLAMP BOLT

CONNECT WATER BY-PASS HOSE TO NO. 3 WATER
BY-PASS PIPE www crulsercult com
Torque: 185 kg-cm (13 ft-lb, 18 Nem)

@the_cruiser_cult



—EM-40 ENGINE MECHANICAL — Turbocharger [138-7]

EM 2802

EM2E16

EM2817]

8. INSTALL TURBOCHARGER OIL PIPE
Install the turbocharger oil pipe with the two bolts, two
nuts, union bolt and gaskets Torque the bolts and nuts + !
Torque:

Bolt and nut 135 kg-cm {13 ft-lb, 18 N-m)
Union bolt 130 kg-cm (9 ft-lb, 13 Nem) '

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

10. INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the four bolts.

11. INSTALL POSITIVE CRANKCASE VENTILATION (PCV) ° TM
HOSE AND INTAKE ALR CONNECTOR PIPE 7

aan, |

F

4 4

- f]
'

7 i}

|
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} ~

+ 7

|

J
+

www crulsercultcorm
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ENGINE MECHANICAL — Cylinder Head EM-41

CYLINDER HEAD

COMPONENTS

[a and 38

- Oil Filler ¢ap————_—-_ $3}
Gasket

— 785 (13, 18)

Heat Insuiator

«}——_—- Keeper

4 Spring Retainer ———< @ Ol Seal
Valve Spring (Quter)_ re galve Spring -€ Spring Seat a

i } o Valve Spring (inner) — @ Valve Guide
Bushing

. &
[

&
Push
Rod

- Cylinder Head

; Exhaust Manifold @ Gasket Combustion
Chamber

Bar

&Aitemator SS_ ere @ Gasket
Adjusting » @ Cylinder

Water
Outlet
Assembly

~_ Filter —LED eesorv kh

kg-em ft-lb, Ney : Specified torque
@ Non-reusable part

“ss

Seal Washer

Cylinder Head Cover

Gasket

Valve Rocker Shaft
Assembly

Glow Plug Connector

Glow Plug

1,200 (87, 118)

@ Gasket

www crulsefcult com

@the_cruisef_cult
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EM-42 ENGINE MECHANICAL — Cylinder Head

COMPONENTS (Cent’d)

11B and 13B

¢
| Filer Ca =il Filler Cap j e Seal Washer

Gasket
Cytinaer Head Cover

Gasket

Valve Rocker Shaft
Assembly

Heat Insulatar

e Keeper
e

S
Spring Retainer —=—O
Valve Spring Outer # Oil Seal

Spring Seat

@ Valve Guide Bushing

& 1,200 {87, 113)

Cylinder Head

Exhaust Manifold

2 @ Cylinder Head
Alternater », # Gasket Gasket
Adjusting

Bar @ Gasket
Water Outlet
Assembly f

Valve ———— Fuel

& Filter Intake Manifold
__2-=- Assembly j \

rr @ Gasket

. t

at ” * www cru
. 375 (27, 37}

@the_er

kg-erm (ft-lb, Nmj Spearted torque
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o .Non-reusable part 53065



ENGINE MECHANICAL — Cylinder Head EM-43
oO

COMPONENTS (Cont'd)

—(13B-T

g
- Ou Filler Cap 3 eS Seal Washer

Gasket —S) Cylinder Head Cover
Gasket

Valve Rocker Shaft
Assembly

Keeper

Spring Retainer ¢ Oil Seal

Valve Spring (outed Spring Seat
@ Valve Guide Bushing

Cylinder Head

F<)
Exhaust Manifold = @aS

Pa .
Alternator Exhaust

-Adgjusting s Manifold
Bar Stay
Water
Outlet
Assembly @ Gasket

@ Gasket

Yacuum Pipe

www crulsercult com

‘ 375 (27, 37) =

@the_cruisen_cult
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civi- 4+ ENGINE MECHANICAL —_ Cylinder Head

REMOVAL OF CYLINDER HEAD
(See page EM-41) B and 38
(See page EM-42) 11B and 13B(See page EM-43) 138-T
1. DRAIN ENGINE COCLANT (See page CO-3)

2. [13B-4]
REMOVE TURBOCHARGER
{See steps 2 te 8 on pages EM-36 and 37}

B and 3B 3. REMOVE INJECTION NOZZLES
{See page FU-4) B and 3B .(See page FU-10) 178, 138 and 13B-T

4. [BAND 3B]
REMOVE GLOW PLUGS
(a} Remove the four screw grommets.
(b) [Pre-heating System (Super Glow Type})

Remove the current sensor plate, ~(c) Remove the four nuts and glow plug connector

{d) Remove the four glow plugs ~

5. [13B-T]
REMOVE VACUUM PIPE 

-

|

~~

J

6. REMOVE FUEL FILTER ASSEMBLY 1
fa} Remove the two unica bolts and four gaskets, anddisconnect the fuel hose ang Pipe from the inpwenieduisercult comm

Pump. 
4

(5) Remove the two bolts and the fuel filter towith the hose and pipe -
@the_crutser_cult
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ENGINE MECHANICAL — Cylinder Head EM-45

7. (11B, 138 AND 138-Tl
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 manifold to the cylinder head.

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

lc) Remove the intake manifold and gasket

on ! EMOSI¢

S, REMOVE WATER OUTLET ASSEMBLY
2 ta) Remove the two bolts holding the water autlet hous-

www crursercult com
Pegs f ing to the cylinder head.

: ee ara {b) Disconnect the water by-pass hose fro
oa pump, and remove the water outlet as

A ed gasket together with the by-pass hose
. @the_cruiser_cult
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EM-46 ENGINE MECHANICAL — Cylinder Head

a 
10. REMOVE DRIVE BELT ADJUSTING BAR -eae one Remove the two bolts and adjusting bar.

|Bw 7ss 
’ _

11. REMOVE EXHAUST MANIFOLD 7
fa} [B, 3B, 11B and 138 (Bolt tightering type)] 1

Remove the three bolts and heat insulator.
{5} [118 and 138 (Nut tightening type}

Remove the three nuts, plate washers, heat Insulator \ -
and six spacers.

FMOS22

14B-T (c} [13B-T] . ba)
Remove the four bolts, No. 1 and No. 2 heat insula- - 1tors. 

'
(a) [13B-T] ~ “

Remove the two bolts, auts and exhaust manifold ‘
stay.

4

EM3056 
7”

’(e} Remove the six bolts, two nuts, exhaust manifold and
gasket. in |

4

“
4

-

~

12, REMOVE CYLINDER HEAD COVER .
Remove the four cap nuts, seal washers, cylinder head
cover and gasket. www crulsercult ComTM

‘ J

-

@the_crurser_cult

Y 
-=OFT sent}! euosea



ENGINE MECHANICAL — Cylinder Head EM-47

13, REMOVE VALVE ROCKER SHAFT ASSEMBLY
ta) Uniformly loosen and remove the ten bolts in several

Passes, in the sequence shown.

(b} Remove the rocker shaft assembly.

14. REMOVE PUSH RODS

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

NOTE: Arrange the push rods in correct order.

EMDgA?

— 15, REMOVE CYLINDER HEAD
{a} Uniformly loosen and remove the eighteen head balts

in several passes, in the sequence shown.

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

L

~ EMO9 48.

(b) Lift the cylinder head from the dowels an the eyhnder
block and place the head on wooden blocks on a
bench. www crursercult com

NOTE. If the cylinder head is difficult to lft of
a screwdrver between the cylinder head
sakences.

CAUTION: Be careful nat to damage thé thy reer cult
head and black surface on the cylinder and head
gasket sides.

EMO9 49)



cvi-to ENGINE MECHANICAL — Cylinder Head

DISASSEMBLY OF CYLINDER HEAD
(See page EM-41) B and 3B
(See page EM-42} 11B and 13B '(See page EM-43) 13B-T

1, REMOVE VALVES

fa) Using SST, compress the valve spring and remove
the two keapers 

7
SST 09202-43013

(b) Remove the Spring retainer, valve springs and valve.
(ce) Using piers, pry out the oil seal.
(4) Remove the spmng seat.

SST

Ene s >

NOTE: Arrange the valves, spring seats, springs and ooretainers in correct order

a
 
|

2. [B AND 3B]
REMOVE COMBUSTION CHAMBERS |
Using SST, remove the four combustion chambers
SST 69208-48010

3
)

—

: 
+7

B and 3B 
NOTE: Arrange the combustion chambers in correctorder. j

|
www crulsercult comes
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ENGINE MECHANICAL — Cylinder Head EM-43

EMOOSS

EMOSS6,

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

{a) Turn the crankshaft and bring each piston to top
dead center. Using 4 gasket scraper, remove all the
carbon from the piston top.

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

(c) 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 material
from the manifold and head surface.

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 ali
the guide bushings.

5, CLEAN CYLINDER HEAD

Using a soft brush and solvent, thoroughly clean the head
www crulsercult com

@the_cruiser_cult



EM-50 ENGINE MECHANICAL — Cylinder Head

6. INSPECT CYLINDER HEAD FOR FLATNESS

| rt or = es Using a precision straight edge and feeler gauge, measure
wins aw by the surfaces contacting the cylinder block and manifolds

for warpage

0 4 Maximum warpage:
} 5 Cylinder block side 6.20 mm {0 0079 in.)i bl eRe) Guen ee meee Manifold side 0.20 mm (0,0079 in.)

{f warpage ts greater than maximum, replace the head

Pray | Faron | FaTEN | raat" |
a BeSto SF A ey

EMDaSE.
EMOsSa
EMOS6

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
head for cracks.

lf cracked, replace the head.

8 CLEAN VALVES

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

{b}) Using a wire brush, thoroughly clean the valve

EMOS80:

9. INSPECT VALVE STEM AND VALVE GUIDE BUSHING

FPG TMIO07

{al Using a caliper gauge or telescoping gauge, measure
the inside diameter of the valve guide bushing

Bushing inside diameter:
9,010 — 9030 mm [0.3547 — 0.3555 in.)

@the_cruiser_cult

'

—
d

 
d

d
 

w
s
 

o
t
 

w
d

a
 

a
 

a
 

|
4

—
I 

J
 

—
13

 
4

a
 
|

~

{

www crulsercult COM

4



ENGINE MECHANICAL — Cylinder Head EM-51

(b) Using a micrometer, measure the diameter of the
valve stem.

Stem diameter:
Intake 8.968 — 8.984 mm

(0.3531 — 0.3537 in)
Exhaust 8, 3B, 118 and 13B

§.954 — 8.970 mm
{0.3525 — 0.3531 in.)

13B-T 8.940 — 8.956 mm
(0.3520—0.2526 in.)

Subtract the valve stem diameter measurement from
the valve guide bushing mside diameter measure-
ment.

EMOSé3 EMO964
{c)

Standard oil clearance;
Intake 0.026 — 0.062 mm

(0.0010 — 0.0024 in.)
Exhaust B, 3B, 11B 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 0.10 mm (0.6039 in)
Exhaust 6B, 3B. 118 and 13B

0.12 mm (0.0047 in.)
13B-T 0.13 mm {0.00571 in.)

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

10, IF NECESSARY, REPLACE VALVE GUIDE BUSHING

ssT fa) Using SST and a hammer, tap out the valve guide
cian bushing.
A 5ST 09201-60011

L os EN CTES,
{b} Using a caliper gauge, measure the bushing bore

diameter of the cylinder head.

\f the bushing bore diameter of cylinder head is more than
14.018 mm (0.5519 in}, replace the cylinder heady cruisercult com

@the_cruiser_cult
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ENGINE MECHANICAL — Cylinder Head

Band 3B

ee

ay

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

377-183 mm

EMOBES EMOS66

EMOGS7 EMI054

455°

FmG254 EMOTES

Margin Thickness

=

i EMO1EY

Length

tm2534

11,

{c) Using SST and a hammer, drive in a new valve guide
bushing to where there 1s 13.8 - 144mm (0543 —
0.567 in} or 17.7 -— 18.3 mm (0.687 - 0726 in)
protruding from the cylinder head

SST 09201-60011

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

INSPECT AND GRIND VALVES

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

(b} Check that the valve is ground to the correct valve
face angle.

Valve face angle: 45,5°

(c) Check the valve head margin thickness.

Standard margin thickness:
Intake
Exhaust B and 3B

11B
13B and 13B-T

Minimum margin thickness:
Intake

1.4 mm (0.055 in.)
1.8 mm (0.071 in.)
1.3 mm (0.051 in.)
1.7 mm (0.067 in.)

0.9 mm (0.035 in.}
Exhaust B and 3B 1,3 mm (0.057 in.)

11B 0.8 mm (0.031 in.)
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

127.95 mm (5.0374 in.)
Band 3B 127.75 mm (5.0295 in.)
11B, 138 and 136-T

Minimum overall length:
Intake 127.45 mm {5.0177 Ga
Exhaust Band 3B 127.25 mm (5.0099

11B, 13B and 138-T
127.45 mm (5.0177 in.)

If the valve overall length is less than minimum, replace
the valve

127.95 mm (5,037 4viwicruisercult om

@the_cruiser_cult
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ENGINE MECHANICAL — Cyhnder Head EM-53

fe) If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.

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

E0255.

12. INSPECT AND CLEAN VALVE SEATS
(a) Using a 45° carbide cutter, resurface the valve seats.

Remove only enough metal to clean the seats

emoseo|

{b) 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:
Width ® If blue appears 360° around the face, the valve is

concentric. If not, replace the valve.

@ |f blue appears 360° around the valve seat, the
guide and seat are concentric. lf not, resurface the

£MO183 EMO1Be 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.)

30° If not, correct the valve seat as follows:
{1} Hi the seating is too high on the valve face, use

{ -»> 30° and 45° cutters to correct the seat.

LL EMO185]

A5e

{2} If seating is too low on the valve face, use 60°
and 45° cutters to correct the seat.

} 607
' age www crulsercult com
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EM-54 ENGINE MECHANICAL — Cylinder Head

EMOSE?

Squareness -~—-—

EMOSBE

EMOBO1

EMO287

13.

{d} Hand-lap the valve and valve seat with an abrasive
compound.

fe) 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:
Inner spring

B and 3B 45.50 mm (1.7913 in.)
118, 13B and 13B-T 54,84 mm (2.1591 in.)

Outer spring
B and 3B 47,52 mm (1,8709 in.}
11B, 13B and 13B-T 58.30 mm (2.2953 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:
(nner spring

Band 3B 5.95 kg (13.1 Ib, 58 N)
at 36.05 mm (1.4193 in.)

11B, 133 and 13B-T
14.2 kg (31.3 Ib, 139 N}
at 42.25 mm (1.6634 in.}

Outer spring
Band 3B 25.53 kg (56.3 Ib, 250 N}

at 39.55 mm (1.5571 in.)
11B, 13B and 138-T

27.8 kg (61.2 Ib, 273 N)
at 44.75 mm (1.7618 in.}

lf the installed tension ts not as specified, replace t
spring

@the_cruiser_cult
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ENGINE MECHANICAL — Cylinder Head EM-55

EMOSES

EROS 51

EMO9 92,

£099)

EMIS.

14, INSPECT VALVE ROCKER SHAFT ASSEMBLY
ta} Check the valve stem contacting surface of the

rocker arm for wear.

If the valve stem contact surface is worn, disassemble and
replace the rocker arm

(b) Check the clearance between the rocker arms and
shaft by moving the rocker arms as shown. Little or
no movement should be felt.

\f movement is felt, disassemble and check the oil
clearance.

\c) Disassemble the rocker shaft assembly.
NOTE: Arrange the rocker arms, spring and rocker sup-
ports in correct order.

fd) Check the oi clearance between the rocker arm and
shaft.

® Using a caliper gauge, measure the inside ciarmeter
ef the rocker arm.

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

® Using a micrometer, measure the diameter of the
rocker shaft.

Rocker shaft diameter:
18.472 - 18.493 mm (0.7272 — 0.728 7tn crusercult com

@the_cruiser_cult



EM-56 ENGINE MECHANICAL — Cylinder Head sod

@ Subtract the rocker shaft diameter measurement
from the inside diameter measurement of the -
rocker arm

Standard oil clearance: 0.019 — 0.061 mm
(0.0007 — 0.0024 in.) -

Maximum oil clearance: 0,10 mm (0.0039 in.)

If the clearance 1s greater than maximum, replace the
rocker arm and shaft. 7}

fe

3

(e) Assemble the valve racker shaft assembly as shown |
d

Band 3B

Valve Rocker Arm

Intake Exhaust

~

iQ \o _v NS
‘

S
cc ~ -

¥

Ye| ! Compression Spring +
1

Valve Rocker Arm .

' ’ Valve Rocker Shaft www crulser¢ult comTM
Valve Rocker Support : =

Oil Hole

@the_cruiser_cult
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ENGINE MECHANICAL — Cytinder Head —M-57

B and 3B

-

BHFEM3049

15. INSPECT PUSH RODS

a} Place the push rod an V-blocks

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

Maximum circle runout: 0.50 mm (0.0197 in}
If the circle runout is greater than maximum, replace the
push rod

16. INSPECT INTAKE AND EXHAUST MANIFOLDS

Using a precision straight edge and feeler gauge, measure
the surface contacting the cylinder haad for warpage.

Maximum warpage: 0.20 mm {0.0079 in.)
If warpage is greater than maximum, replace the manitoid.

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 installing the parts, apply new engine ail to all
sliding and rotating surfaces

® Replace all gaskets and oil seals with new ones.

1. I[B AND 3B]
INSTALL COMBUSTION CHAMBERS
{a) Align the combustion chamber knock pin with the

cylinder head notch.

tb} Using a plastrc-faced hammer, tap in the combustion
chamber.

tc) Using a dial indicator, check the combustion cham-
ber protrusion.

Combustion chamber protrusion:
Minus 0.05 — Plus 0.05 mm
(Minus 0.0020 — Plus 0.0020 in.) www crulsercult com
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EM-58 ENGINE MECHANICAL — Cylinder Head

SST

EMER

Q i }
cam

EMO950

EMOZ Bs

2, INSTALL VALVES
fal Place the spring seat on the cylinder head.

{b) Appiy engine oi! to a new oil seal lip.
{c) Using SST and a hammer, tap in a new oll seal.
SST B and 3B 09201-56010

11B, 13B, 13B-T 09201-58010
NOTE: There should be clearance A in the figure.
{d} Install the valve, valve springs and spring retainer.

fe) 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 ta
assure proper fit.
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ENGINE MECHANICAL — Cylinder Head EM-59

1.

2.

INSTALLATION OF CYLINDER HEAD
(See page EM-41) B and 3B
{See page EM-42) 178 and 138
{See page EM-43) 138-T

INSTALL CYLINCER HEAD

(a) 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 od on the threads and

under the cylinder head bolts
{d} Install and uniformly tighten the eighteen cylinder

head bolts in several passes, in the sequence shown
Torque: 1,200 kg-cm (87 ft-lb, 118 N-m)

INSTALL PUSH RODS
Install the eight push rods

INSTALL VALVE ROCKER SHAFT ASSEMBLY
(a) Place the rocker shaft assembly on the cylinder head.
{b) Align the rocker arm adjusting screws with the heads

of the push rods.

ic) Install and uniformly tighten the fourteen balts 19
several passes, in the sequence shown.

Torque: 185 kg-cm (13 ft-lb, 18 N-m)
www crulsercult com
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EM-60 ENGINE MECHANICAL — Cylinder Head

EMOgS2

M3055

4,

5,

ADJUST VALVE CLEARANCES
{See steps 4 and 5 on page EM-22]
Valve clearance (Cold):

Intake 0.25 mm (0.010 in.)
Exhaust © 40 mm (0.016 in,}

h

%
INSTALL CYLINDER HEAD COVER

la} install a new gasket to the cylinder head cover
(b} Instail the cylinder head cover with the four seal

washers and cap nuts.

Torque: 125 kg-cm (9 ft-ib, 12 Nem)

7

INSTALL EXHAUST MANIFOLD s
{a) Install a new gasket, the exhaust manifold and No. 2

heat insulator (BU) with the six bolts and two nuts.
Torque the bolts and nuts, 7

Torque: 475 kg-cm (34 ft-lb, 47 N-m)

-~

{(b) [116 and 13B (Nut tightening typel]
Place the three spacers, heat insulator, three spacers ~”
and three plate washers on the exhaust manifold.

fc} [B, 38, 11B and 13B (Bolt tightening type?)
Place the heat insulator on the exhaust manifold -

(dq) [B, 3B, 11B and 138)
Install and tighten the three nuts or bolts with the
following order. ~-
First, temperarily tighten nuts or bolts A and B Then
fully tighten nuts or bolts C, A and B.

le) [13B-T] -
install the exhaust manifold stay with the two bolts
and nuts.

(fh = [13B-T] www crulsercult Come
Install the No. 1 and Ne. 2 heat msutators w,
four bolts

Torque: 185 kg-cm (13 ft-lbs, 18 N-m)
@the_cruiser_cult



ENGINE MECHANICAL — Cylinder Head EM-61

7. INSTALL DRIVE BELT ADJUSTING BAR

& ADJUST DRIVE BELT (See page CH-7)

2 TSE

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 three bolts

Torque: 185 kg-cm {13 ft-lb, 18 Nem)

e —~ ! €Man40 e
10, INSTALL INTAKE MANIFOLD

la) Install a new gasket to the intake manifold
(b) Install the intake manifold, level gauge clamp and No.

7 leakage pipe clamps with the five bolts and three
nuts. Torque the bolts and nuts.

Torque: 185 kg-cm (13 ft-lb, 18 N-m)
(c} Instat’ the oil level gauge quide

(4) Install the vacuum hoses.

www crulsercult com

@the_cruiser_cult
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ENGINE MECHANICAL — Cylinder Head

EN3083

Enta08 7

11.

12.

13.

14,

15.

16,

17,

18.

79.

20.

{11B, 138 AND 13B-T]
INSTALL ACCELERATOR CONNECTING ROD

INSTALL FUEL FILTER ASSEMBLY
fa} Install the fuel filter assembly with the two bolts
Torque: 375 kg-cm (27 ft-lb, 37 N-m}

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

Torque: 375 kg-cm (27 ft-lb, 37 Nm}

[13B-T]
INSTALL VACUUM PIPE

{B AND 36]
INSTALL GLOW PLUGS

(a) ~ install the four glow plugs.
Torque: 125 kg-cm (9 ft-Ib, 12 N-m)

{b) Install the glow plug connector with the four nuts.
{c) [Pre-heating System (Supper Glow Type!l

Install the current sensor plate
(d) Install the four screw grommets.

INSTALL INJECTION NOZZLES
(See page FU-9} 8B and 3B
(See page FU-15) 11B, 13B and 13B-T

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

FILL WITH ENGINE COOLANT (See page CO-3)

START ENGINE AND CHECK FOR LEAKS

Valve clearance (Hot):
Intake 0.20 mm [0.008 in.)
Exhaust 0,36 mm (0.014 in.)

|
|
\

4

a

www crulsercult com

CHECK ENGINE OIL LEVEL (See page LU-3) iC=4
READJUST VALVE CLEARANCES (See page E

@the_crurser_cult



ENGINE MECHANICAL — Timing Gears and Camshaft EM-63

TIMING GEARS AND CAMSHAFT
COMPONENTS

38 {Bu}
Fads

! Timing Gear -
! Cover

Timing Gear Cover

Crankshaft Pulley # Gasket

-bo | Automatic Timer
idle Gear Shaft

|
idler Gear

Crankshaft Timing Gear

475 (34, 471 . www cruiser

@the_cruiser|

kg-cm (ft-lb, N my Specified torque

ult com

| cult

FM IO93.

# Non-reusable part



EM-64 ENGINE MECHANICAL — Timing Gears and Camshaft

EM3095)

ae,
>

c

Qe

a

Dv s0bt

REMOVAL OF TIMING GEARS AND
CAMSHAFT
(See page EM-63)

1.

9.

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

REMOVE DRIVE BELT

REMOVE FAN AND WATER PUMP PULLEY
(See page CO-5)}

{13B-T]
REMOVE TURBOCHARGER
(See steps 2 to 8 on page EM-36 and 37]

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

REMOVE EXHAUST MANIFOLD (See page EM-46}

REMOVE NO, 1 ENGINE HANGER AND DRIVE BELT -
ADJUSTING BAR

[11B, 13B AND 138-1]
REMOVE VACUUM PIPE

REMOVE PUSH ROD COVER

(a) Remove the eight bolts and two nuts

yo

-

www crulsercult Cont.
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ENGINE MECHANICAL — Timing Gear and Camshaft EM-65

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

§ST 09032-00100

CAUTION: Be careful not to damage the flange of the
push red cover.

10, REMOVE VALVE LIFTERS
Remove the eight valve lifters in order, beginning from the
No 1 valve lifter.

EMIDSS

NOTE: Arrange the valve lifters in correct order.

11, REMOVE CRANKSHAFT PULLEY
{a} Using SST, remove the mount bolts.
SST 09213-58011 and 09330-00021

_ 
ha

y

(b} Using SST, remove the pulley.
SST 09213-60017om

a,

www crulsercult com
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EM-66 ENGINE MECHANICAL — Timing Gears and Camshaft |

12, REMOVE TIMING GEAR COVER ~

fa) Remove the seventeen mount belts
3B (BJ}

7‘ '
_— EM1o8) |

(b) Using a plastic-faced hammer, lightly tap out the - 7
gear cover.

(c) Remove the cover gasket. 7

: =

ld ! Em 06

13. REMOVE AUTOMATIC TIMER FROM TIMING GEAR
COVER a“
Heat the timing gear cover with the automatic timer ta
about 60°C (140°F) and remove the timer. - ~

NOTE: For disassembly and assembly of the automatic |
timer, refer to the FUEL SYSTEM section.
(See page FU-21} -

ERD OE3 -=

B and 3B 14. CHECK TIMING GEAR BACKLASH
. 7 (a) [B and 3B] i

a. a oA Align the marks of the automatic timer hub angugebs CUO
Pe ait in tion pump spline, and install the timer

ey _
“N__éTM h a ‘ @the_cruiser_cult
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I ENGINE MECHANICAL — Timing Gears and Camshatt EM-67

J. ({7e0138 and 138-T fo) 1118, 138 and 138-71
" - Align the spline toothless portions of the automatic

timer hub and imection pume, and install the tener

EM106a

ic) Using a dial indicator, measure the backlash between
each gear,

Standard backlash: 0.058 — 0.162 mm
{0.0023 — 0.0064 in.)

Maximum backlash: 0.30 mm (0.0118 in.)
If the backlash is greater than maximum, replace the gears
as a set.

{d) Remove the automatic timer.

EM1065

45. 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.]
if the thrust clearance is greater than maximum, replace
the thrust plate.

EMIOEE

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

EMI 067

17. REMOVE IDLE GEAR SHAFT
Remove the union bolt and idie gear shaft

‘ www crulsercult com

@the_cruiser_cult
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ENi-bs ENGHVE MELMANILAL — Timing Gears and Camshaft

EMIO69

E1670

EM1073

18. REMOVE CAMSHAFT TIMING GEAR AND
CAMSHAFT ASSEMBLY
{a} Remove the two bolts holding the thrust plate to the

cylinder block.

(b} Carefully pull owt the camshaft and timing gear
assembly,

CAUTION: Be careful not te damage the camshaft
bearings.

19. REMOVE CRANKSHAFT TIMING GEAR
Using SST, remove the timing gear.

SST 08213-60017

—
_-

www crulsercult Cores
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ENGINE MECHANICAL — Timing Gears and Camshaft EM-69

EMz044

EM2538

EM1075.

INSPECTION OF TIMING GEARS AND
CAMSHAFT

1, INSPECT CAMSHAFT
ta) Place the camshaft on V-blocks and, using a dial

indicator, measure the circle runout at the center
journal

0.06 mm (0.0024 in)

\f the circle runout 1s greater than maximum, replace the
camshaft.

Maximum circle runout:

(b) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:

Intake B and 3B 46.067 — 45.157 mm
(1.7743 — 1.7778 in.)

118 and 13B 44.705 — 44.795 mm
(1.7600 — 1.7636 in}
44.909 — 44.9959 mm
(1.7681 — 1.7716 ind
45.065 — 45.155 mm
(1.7742 — 1.7778 ind

41B, 13B and 13B-T
44.774 — 44,864 mm
(1.7628 — 1.7663 in.)

13B-T

Exhaust Band 3B

Minimum cam lobe height:
Intake Band 3B 44.63 mm (1.7571 in.)

118 and 13B 44.27 mm (1.7429 in.)
13B-T 44.47 mm (1.7508 in.)

Exhaust 8 and 3B 44.63 mm {1.7571 in}
118, 13B and 138-T

44.34 mm (1.7457 in}

lf the lobe height is less than minimum, replace the
camshait.

{c) Using a micrometer, measure the journal diameter.
Journal diameter (from front side}:

No.1 53.459 — 53.475 mm
(2.1047 — 2.1053 in.)

No. 2 53.209 — 53.225 mm
(2.0948 — 2.0955 in.]

No.3 52.959 — 52.975 mm
(2.0850 — 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 is not within specification, check
the ol clearance. (See page EM-97)
{d} Using a feeler gauge, measure the thrus welparaineecult com

between the camshaft and thrust plate

Standard clearance: 0.06 — 0.13 mm
{0.0024 — 0,0051 in.

Maximum clearance: 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-7 14}



EM-70 ENGINE MECHANICAL — Timing Gears and Camshaft

EMI OT?

EM1507

EMO227

2. INSPECT IDLE GEARS

fa) Using a cyhnder gauge, measure the inside diameter
of the idle gear.

Idie gear inside diameter: 44.969 — 44.995 mm
(1.7704 — 1.7715 in.)

(bp) Using a micrometer, measure the diameter of the idle
gear shaft.

Idie gear shaft diameter: 44.935 — 44.955 mm
(1.7691 — 1.7699 in.)

(c} Subtract the idle gear shaft diameter measurement
from the idle gear inside diameter measurement.

Standard oil clearance: 0,014 — 0.060 mm
(0.0006 — 0.0024 in.)

Maximum oil clearance: 0.15 mm [0.0059 in.)

lf 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 specrfication, check the oil
clearance. (See page EM-98}
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ENGINE MECHANICAL — Timing Gears and Camshaft —M-71

EMI255

Socket Wrench

nai 257,

FM 236.

Socket Wrench

EM1258

REPLACEMENT OF CAMSHAFT
{OR CAMSHAFT TIMING GEAR)
41. REMOVE CAMSHAFT

(a) Using SST, remove the bolt and plate washer

SST 09278-54012

(b) Using a 19 mm secket wrench and press. press out
the camshaft.

2. INSTALL:NEW CAMSHAFT
(a) Install the timing gear set key to the camshaft
{b) Assembly the camshaft, thrust plate and timing gear

as shown,

{c}) Using a 29 mm socket wrench and press, align the
timing gear set key with the key groove of the timing
gear, and press in the camshaft timing gear.

{d) Using SST. instal! the plate washer and bolt. Torque
the bolt.

SST 09278-54012
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

www crulsercult com

3. CHECK CAMSHAFT THRUST CLEARANC'!
(See page EM-69)
Standard thrust clearance:

@the_cruiser_cult
0.06 — 0.13 mm
{0.0024 — 0.0051 in.)

Maximum thrust clearance: 0.30 mm {0.0118 in.)



EM-72 ENGINE MECHANICAL — Timing Gears and Camshaft

REPLACEMENT OF CRANKSHAFT FRONT
OIL SEAL

REPLACE CRANKSHAFT FRONT OIL SEAL -

NOTE: There are two methods (A and 8) to replace the
oH seal as follows.

A. lf timing gear cover is removed from cylinder block:

fa) Using a screwdriver and hammer, tap out the oil seal ~

EMIOSB

{b) Using SST and 3 hammer, tap in a new oil seat until
its surface ig flush with the timing gear cover edge

SST 09223-46011 -

(c} Apply MP grease to the ail seat lip.

E1055

B. !f timing gear cover is installed to cylinder block:

(a) Using SST and a socket wrench, remove the oil seal.

SST 09308-10010

\ ERATOTE. -_

lb) Apply MP grease to a new oil seal lip.

fc} Using SST and a hammer, tap in the or seal until rts
surface is flush with the timing gear Cover con

SST 09223-46011

@the_cruiser_cult



ENGINE MECHANICAL — Timing Gears and Camshaft 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 crankshaft with a crankshaft pulley
mount belt.

10150.

to] Put the timing gear on the crankshaft with the "1"
- FT Mark{ me an Weert & timing mark of the timing gear facing forward.

aN 4 (c} Align the timing gear set key with the key groove of
aa MM SC Ss= RY the timing gear

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

EM 1078

2, INSTALL CAMSHAFT TIMING GEAR AND CAMSHAFT
ASSEMBLY

(a) Insert the camshaft into the cylinder black
CAUTION: Be careful not to damage the camshaft
bearings.

{b) Install and torque the two bolts.
Torque: 185 kg-cm (13 ft-lb, 18 Nem)

t L ‘a aa ‘ £1069!
if 3, INSTALL IDLE GEAR SHAFT
: r “ae Yo ,| urs TK ‘ Temporarily install the idle gear with the union bolt.

CAUTION: Do not tighten the union belt.
www crulsercult com
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EM-74 ENGINE MECHANICAL — Timing Gears and Camshaft

EMIOBO

FMIDa1

EME,

EM 1082

MIoa8

4,

6.

INSTALL IDLE GEAR

fa) Align the idle gear timing marks 1" and "2" with
the crankshaft gear timing mark “1"' and camshaft
gear timing mark “2° respectively, and mesh the
gears. -

f

{b] Apply a light coat of engine oll on the threads and :
under the bolt heads.

{c) Install the thrust plate with the two bolts Torque the ; -
balts }

Torque: 475 kg-cm (34 ft-lb, 47 N-m) -

\
ny

1

{d) Check that the oil nozzle is in the position shown. ~

!
=

l

+

TORGUE IDLE GEAR SHAFT UNIGN BOLT

Torque: 110 kg-cm (8 ft-lb, 11 Nem)

|
a—

d

INSTALL AUTOMATIC TIMER

{a) Apply MP grease to the timer hub spline, bearing and |
injection pump spline. www crulsercult Con

(b) [IB and 3B)
Align the marks of the automatic timer hub(aégon
tion pump spline, and install the timer

@the_cruiser_cult,
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ENGINE MECHANICAL — Timing Gears and Camshalt EM-75

—

71B, 13B and 13B-T -

EMI O64

Em10n3]

pei258

118, 13B and 138-T *'
(Europe and Australia)

ic) (118, 13B and 138-T]
Align the spline toothless portions of the automatic
timer hub and imection pump, and install the timer

{dj Align the idle gear timing mark O with the timer drive
gear timing mark 0, and mesh the gears

CHECK, TIMING GEAR BACKLASH
(See page EM-67)
Standard backlash: 06.058 — 0.162 mm

{0.0023 — 0.0064 in.)
Maximum backlash: 0.30 mm (0.0118 in.)
CHECK IDLE GEAR THRUST CLEARANCE
(See page EM-67)
Standard thrust clearance: 0.06 — 6.17 mm

(0.0024 — 0.0067 in.)
Maximum thrust clearance: 0.30 mm (0.0118 ind
INSTALL TIMING GEAR COVER
NOTE: Use the boits indicated by A, B and C.

ia) (118, 13B and 138-T (Europe and Austrahal}
Place the spacer in pasition on the timing gear ease.
Apply adhesive te the contacting surfaces of the tim-
ing gear case or cover www crulsercult com
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—EM-76 ENGINE MECHANICAL — Timing Gears and Camshaft

(a) Gradually heat the timing gear cover te about 60°C
ceceicerdfe (140°F)

LSA e-=)

(ib) install a new gasket and the warmed gear cover with
seventeen bolts -

Torque: A 375 kg-cm (27 ft-lb, 37 Nem}
BandC 185 kg-cm (13 ft-lb, 18 N-mi

wot EM 1061

10. INSTALL CRANKSHAFT PULLEY

fa) Align the pulley set key with the key groave of the
pulley

(b) Using SST and a hammer, tap in the pulley -

SST 09608-35014 (09608-05040)

EMioge

(c)} Apply 2 light coat of engine oi on the threads and
under the boll head

{d} Using SST. install and torque the pully Maun esatcon
SST 09213-88011 and 09330-00021

Torque: 2,450 kg-cm (177 ft-lb, 240

@the_cruiser_cult



! ENGINE MECHANICAL — Timing Gears and Camshaft EM-77

11. INSTALL VALVE LIFTERS

Carefully insert the eight lifters into the lifter bares.

EMIOBB

12, INSTALL PUSH ROD COVER

- la} Remove any old packing (FIPG) material 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

f the residual packing (FIPG) material from the
gasket surfaces and sealing groove.

@ Thoroughly clean all companents to remove all the

{ loose material.
‘t ® Clean both sealing surfaces with a non-residue
a solvent.

Seal width approx CAUTION: Do not usea solvent which will affect the
35 mm (0.14 in) painted surfaces.

a> (b) Apply seal packing to the push rod cover as shown in
the figure.

i ia Seal packing: Part No. 08826-00080 or equivalent
“ys Ss = @ Install 2 nozzle that has been cut to a 3 mm (0.12

| in.) opening
- = = NOTE: Avoid applying an excess amount to the surface

EMI 17} ® Parts must be assembled within 3 minutes of
application. Otherwise, the material must be
removed and reapplied.

@ Immediately remove nozzle from tube and reinstall
cap.

ic} install the push rod cover with the eight bolts and
two nuts

Torque: 185 kg-em (13 ft-lb, 18 Nem}

f TEEPE RTERT ST 13. [11B, 13B AND 138-1]
INSTALL VACUUM PIPE

er
e

www crulsercult com
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EM-78 ENGINE MECHANICAL — Timing Gears and Camshaft

ewzog9

14. INSTALL NO, 1 ENGINE HANGER AND DRIVE BELT , 7
ADJUSTING BAR

15. INSTALL EXHAUST MANIFOLD (See page EM-60}

16. INSTALL VALVE ROCKER SHAFT ASSEMBLY
(See steps 2 to 5 on pages EM-59 and 60)

17, [13B-T]
INSTALL TURBOCHARGER
(See steps 5 to 11 on pages EM-39 and 40)

18. INSTALL WATER PUMP PULLEY AND FAN
(See page CO-10)

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

20. START ENGINE AND CHECK FOR LEAKS

21, CHECK ENGINE OIL LEVEL (See page LU-2)

22. READJUST VALVE CLEARANCES (See page EM-22)

t 7
]

—
S

|
www crulsercult con
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ENGINE MECHANICAL —: Cylinder Block EM-79.
ee

CYLINDER BLOCK
,

COMPONENTS

Sr Fitton Ring (No. 1 Compression Ring}
Piston Ring (No. 2 Compression Ring)

Piston = ca Piston Ring {Oil Ring and Colt
@ Snap Ring ) Piston Pin

soa O— Connecting Rod Bushing

Connecting Rod B 750 (54, 74) yal Y200 ‘erase
1, *Connecting Red Bearing a) Rear End Plate

Rear Oil Seal Retainer

Connecting Rod Cap Ba
|

@ Expanssion Plug

Cylinder Liner Camshaft Bearing

Alternator

Flywheel (M/T} or

@ Gasket Drive Plate (A/T)
© Ci Seal

@ Gasket

Oul Pump f “ap — oil Nozzie (3B and 138-T)
(Gocr Case } # O-Ring

Crankshaft Upper
Thrust Washer

) Crankshaft

yw rare Lower Hani’
Thrust Washer ey

Main Bearing —Yy
Main Bearing Cap Ys . Injection Pump

12 mm Bolt Head 185 {13, 18)
18 mm Bolt Head 376 (27, 371

@ Gasket
pf

Oj Pan Www crulserc

@the_cruiser_

: Specified torque
EMa103
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7 ENGINE MECHANICAL “=! Cylinder Block ~

EM 3270)

may

DISASSEMBLY OF CYLINDER BLOCK | 7
(See page EM-79) ry

1. [MA]REMOVE FLYWHEEL 7 |
2. (A/T

REMOVE DRIVE PLATE - 7
- . \

3. REMOVE REAR END PLATE

4, INSTALL ENGINE TO ENGINE STAND FOR 1 4
DISASSEMBLY i

5. [138-7] “| 7
REMOVE TURBOCHARGER (See page EM-36) my

6. REMOVE INJECTION PIPES __ 7
(See page FU-4) B and 3B i
{See page FU-10) 11B, 13B and 13B-T * |

7., REMOVE ALTERNATOR ore | 7
B. REMOVE CYLINDER HEAD (See page EM-44) |
9, REMOVE TIMING GEARS AND CAMSHAFT i? 7

(Sea pages EM-64) .

10. REMOVE INJECTION PUMP (See page FU-27) |

11, REMOVE OIL PAN AND OIL PUMP (See page LU-5)

J

. a

12. REMOVE REAR OIL SEAL RETAINER

Remove the six bolts, retainer and gasket. 7
a

~ *

13. CHECK CONNECTING ROD THRUST CLEARANCE t |
Using a dial indicator, measure the thrust clearange. WHR ercukt co
moving the rod back and forth. : a1
Standard thrust clearance: 0.200 — 0.320 1

(0.0079 — 0,012 ~
Maximum thrust clearance: 0.40 mm (0.015 ait} cruiser cult

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

bi
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ENGINE MECHANICAL — Cylinder Block EM-81

14. REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(a) Using a punch or numbering stamp. place match-
marks on the connecting rod and cap to ensure cor-
rect reassembly

(b}) Remove the connecting rod cap nuts

(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.

Vee
{d) Cover the connecting rod bolts with a short piece of

hose to protect the crankshaft fram damage

(e} Clean the crank pin and bearing.

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

If the crank pin or bearing are damaged, replace tWeTuearcult com
ings If necessary, grind or replace the cranks

@the_cruiser_cult
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EM-82 ENGINE MECHANICAL — Cylinder Block

Plastigege ia

£1107,

FM) 103

Front Mark
Brown, Black,
Yallow or Green

EMT 74

EMU

18.

(9) Lay a strip of Plastigage across the crank pin

th) Install the connecting rod cap (See page EM-103}
Torque: B 750 kg-cm (54 ft-lb, 74 Nem)

3B, 11B, 13B and 13B-T
1,260 kg-cm {87 ft-Ib, 118 Nem)

NOTE: Do not turn the crankshaft.

(i) Remove the connecting rod cap
() Measure the Plastigage at its widest paint.
Standard oil 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 (33, 11B, 13B and
138-7). If using a standard bearing, select one having the
color corresponding to the number on the bearing cap.

1 with Brown (8) or Yellaw (3B, 118, 13B and 13B-T)
2 with Black (B} or Green (3B, 118. 13B and 13B-T)

Standard bearing thickness fat center wail):
STD size Brown or Yellow

1.480 — 1.485 mm (0.0583 — 0.0585 in}
STD size Black or Green

1.485 — 1.490 mm {0.0585 — 0.0587 in.)
fk} Completely remove the Plastigage

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

fa} Remove all the carbon from the piston ting ridg
{b) Cover the connecting rod bolts (See page EM-9¢§

‘|
es

&_cruserculf
(c)} Push the piston, connecting rod assembly and upper

bearing out through the top of the cylinder

—
—

4
—

ji 
—4

3
—

) 
_I
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ENGINE MECHANICAL — Cylinder Block EM-83

EM1105

EMy262

En1108,

EM1g?S

16.

17.

NOTE

@ Keeo the bearings, cannecting rod and cap together.
@ Arrange the piston and connecting rod assemblies in

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:
STD size 2.430 — 2.480 mm

(0.0957 — 0.0976 in.)
O/S 0.125 2.493 — 2.543 mm

(0.0981 — 0.1001 in.}
o/S 0.250 2.555 — 2.605 mm

10.1006 — 0.1026 in.)

REMOVE MAIN BEARING CAPS AND CHECK OiL
CLEARANCE

la) Remove the main bearing cap bolts.

tb) Using the removed main bearing cap bolts, pry the
cap back and forth, and remove the main bearing
caps, lower bearings and lower thrust washers (No. 3
main bearing cap only}.

NOTE:

@ Keep the lower bearing and main bearing cap together
®@ Arrange the main bearing cap and lower thrust washers

in correct order.

{ce} Lift out the crankshaft.
NOTE: Keep the upper bearing and upper thrust washers
together with the cylinder block.
(J) Clean each main journal and bearing
fe} Check each main journal and bearing for pitting and

scratches. www crursercult com

if the journal or bearing are damaged, replac
\f necessary, grind or replace the crankshaft

@the_cruiser_cult



EM-84 ENGINE MECHANICAL — Cylinder Biock

Plastigage

EMT 109

EMIIG1

EMiiid:

Yellow or Green

Tor2

ERAT?

Cve GD? 2
os °Lower

EWNZIG

18.

(f} Place the crankshaft on the cylinder block.
fg] Lay a strip of Plastigage across each of the main

journal

{h} Install the main bearing caps. (See page EM-102)
Torque: 2,000 kg-cm (145 ft-lb, 196 N-m)
NOTE: Do not turn the crankshaft.

fi) 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.)
0.15 mm (0,0059 in.)

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

Maximum oil clearance:

NOTE: There are two sizes of standard bearings, colored
yellow and green. If using a standard bearing, select one
having the color corresponding to the number on the
cylinder block:

1 with Yellow
2 with Green

Standard bearing thickness {at center wall):
STD size Yellow 2.480 — 2.485 mm

(0,0976 — 0.0978 in.)
2.485 — 2.490 mm
(0.0978 — 0.0980 in.)

{k} Completely remove the Piastigage.

STD size Green

REMOVE CRANKSHAFT

—
d

. 
J
 

w
t

_4

www crulsercult cone
{al Lift out the crankshaft.
(ob) Remove the upper bearings and upper thrust

from the cylinder block.

NOTE
thrust washers in correct order.

Arrange the main bearing caps, beanr@beanalser_cult



ENGINE MECHANICAL — Cylinder Block EM-85

INSPECTION OF CYLINDER BLOCK
4. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all the gasket maternal
from the cylinder block surface.

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

_ Very Bre mwa
_ fi 3. INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS

t— _~ | Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder head gasket for war-
page.

Maximum warpage: 0.20 mm (0.0079 in.)
\f warpage is greater than maximum, replace the cylinder

"0 0 [ ee ‘eo Not biock.

_
_
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EM 04!

4. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
if deep scratches are present, replace the all four cylinder
liners.

a

e

eh(3 EM1119

{ : Thrust &. INSPECT CYLINDER BORE DIAMETER
4 Birection Using a cylinder gauge, measure the cylinder bore
2 Front @ Axial diameter at positions A, B and C in the thrust and axial
i Direction directions. :

z A ye 1s mm Standard diameter:
s r (0.59 in B and 11B 95.00 — 95.03 mm
I B (3.7402 — 3.7413 in.)

: Middle 38, 13B and 13B-T 102.00 ~ 102.03 mm
i a (4.0157 — 4.0169 in.)

Maximum diameter:c= (959 in baa +
an B and 11B 95.23 mm (3.7492 in)

3B, 13B and 138-T 102.23 mm (4.0248 in.}
if the diameter ts greater than maximum, replace all four
cylinder liners

www crulsercult com
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EIM-86 ENGINE MECHANICAL — Cylinder Block

f EM1034

EMi2748

Peds

6 REMOVE CYLINDER RIDGE 7
lf the wear is Jess than 0.2 mm (0.008 in), use a ndge
reamer to machine the piston ring midge at the top of the
cylinder a

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES ~

1.

3.

CHECK FIT BETWEEN PISTON AND PIN

Try to move the piston back and forth on the piston pin. _

lf any movement is felt, replace the piston and pin as a set

REMOVE PISTON RINGS - 7
{a} Using a piston ring expander, remove the two com- (

pression rings. .

fb) Remove the oil ring and coil by hand.

NOTE: Arrange the rings in correct order only.

DISCONNECT CONNECTING ROD FROM PISTON

fa) Using needle-nose pliers. remove the snap rings .
www crulsercult comm
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ENGINE MECHANICAL — Cylinder Block EM-87

EM 1035

EMi038'

EM 1033)

eui04g

(o} Gradually heat the piston to approx. 60°C (140°F).

(ce) Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting
rod.

NOTE:

® The piston and pm 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
+. CLEAN PISTON

{a} Using a gasket scraper, remove the carban from the
piston top.

{b) Using a groove cleaning tool or broken ring. clean the
ning grooves

www crulsercult com
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EM-88 ENGINE MECHANICAL — Cylinder Block

A

E27s)

Erie)

kc} Using solvent and a brush, thoroughly clean the
piston

CAUTION: Do not use a wire brush.

‘

INSPECT PISTON DIAMETER AND OIL CLEARANCE

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

Distance:
B and 3B 15.5 — 30.5 mm

(0.610 — 1.201 in.)
11B and 13B-T 14.0 mm {0.551 in}
13B 20.0 mm {0.787 in.)

Piston diameter:
B 94.90 — 94.93 mm

(3.7362 — 3.7374 in.}
38 101.90 — 101.93 mm

{4.0118 — 4.0130 in.)
T1iB 94.94 — 94.97 mm

{3.7378 — 3.7350 in.)
136 101,93 — 101.96 mm

(4.0130 — 4.0142 in.)
138-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 bore
diameter measurement.

Standard oil clearance:
Band 3B 0.09 — 0.11 mm

{0.0035 — 0.0043 in.)
118 0.05 — 0.07 mm

(0,0020 — 0.0028 in.)
13B 6.06 — 0.08 mm

(0.0024 — 0.0031 in.)
138-T 0.07 — 0.069 mm

{0.0028 — 0.0035 in.}
Maximum oil clearance: 0.15 mm [0.0059 in.)
¥ the clearance is greater than maximum, repiace all four
pistons. tf necessary, replate all four cylinderimeraisercult com
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—EM-89j ENGINE MECHANICAL — Cylinder Block

Enid42

Enig4]

EM2582

3. INSPECT CLEARANCE BETWEEN WALL OF PISTON
RING GROOVE AND NEW PISTON RING
Using a teeler gauge, measure the clearance between new
piston ring and the wall of the piston ring groove.

Ring groove clearance:
No. 1 (118 and 138) 608 — 0.12 mm

(0.0031 — 0.0047 in.)
No. Z B, 3B, 11B and 13B

0,04 — 0.08 mm
{0.0016 — 0.0031 in.)
0.66 — 6.10 mm
{0.0024 — 0.0039 in.)

oil 0.03 — 0.07 mm
(0.0012 — 0.0028 in.)

If the clearance is not within specification, replace the
piston

13B-T

INSPECT PISTON RING END GAP
(a) Insert the piston ning into the cylinder bore
{b) Using a piston, push the piston ring a little beyond

the bottom of the ring travel, 150 mm {5.91 in. frorr.
the top of the cylinder block.

(c} 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, 138 and 13B-T
0.30 — 0.54 mm
{0.0118 — 0.0213 in}

No.Z Band 11B 0.35 — 0.64 mm
(0.0138 — 0.0252 in.)

36, 138 and 13B-T
0.45 — 0.69 mm
(0.0177 — 0.0272 in.)

oil Band11B 0.35 — 0.64 mm
(0.0138 — 0,0252 in.)

38, 13B 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.)

3B, 11B, 138 and 13B-T
1.34 mm (0.0528 in.)

No.2 Band118 1.44 mm (0.0567 in.)
3B, 133 and 13B-T

1.49 mm (0.0587 in}
Oil Band11B8 1.44 mm (0.0567 in.)

3B, 13B and 13B-T
4.49 mm (0.0587 in.)

if the gap is greater than maximum, replace fhe Piston on
ring

lf the gap is greater than maximum, even
piston ring, replace the cylinder hiner.

@the_crurser_cult



EM -90 ENGINE MECHANICAL — Cyhnder Black

EMIOSS

E0287 £60268

EMOZBS EMO290-

EM O97

5, CHECK PISTON PIN FIT

At 60°C (140°F) you should be able to push the pin into
the piston with thumb

\f the pin can be installed at a Jower temperature, replace
the piston and pin as a set

INSPECT CONNECTING RODS

{a} Using a rod aligner, check the connecting rod align-
ment.

®@ Check for bend.

Maximum bend:
0.05 mm (0.0620 in.) per 100 mm (3.94 in.)

If bend is greater than maximurn, replace the connecting
rod assembly.

® Check for twist.

Maximum twist:
0.05 mm {0.0020 in.) per 100 mm (3.94 in.)

if twist is greater than maximum, replace the connecting
tod assembly.

{b) Using a caliper gauge, measure the inside diameter of
the connecting red bushing.

Bushing inside diameter:
B 29,009 — 29.019 mm

(1.1421 — 1.1425 in.)
3B 32.009 — 32.019 mm

(1.2602 — 1.2606 in.)
11B, 13B and 13B-T 34.009 - 34.019 mm

{1.3389 — 1.3393 in.)

{c) Using a micrometer, measure the diameter of the
piston pin.

Piston pin diameter:
B 29.000 — 29.010

(1.1417 -— 1.1421
3B 32,000 — 32.010

c

www crulsercult confTM

(1.2598 — 1.2602 @. @_cruiser_cult
11B, 13B and 138-T 34.000 — 34.010 mm

{1.3386 — 1.3390 in.} I
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ENGINE MECHANICAL — Cylinder block werear aes

7.

A

EN 325

41B and 13B

Sst SST

Bushing

—"

EM275@

138-T

SST j_-58T

Sst | Bushing

rt SST

EM2759

EM2750!

(d) Subtract the piston pin diameter measurement from

Standard oil clearance:

B.

the bushing inside diameter measurement.
0,004 — 0.014 mm
(0.0002 — 0.0006 in.)

Maximum oil clearance: 0.05 mm (0.0020 in.)
if the clearance is greater than maximum, replace the con-
necting rod bushing. lf necessary, replace the piston and
piston pin assembly

IF NECESSARY, REPLACE CONNECTING ROD
BUSHINGS |
Remove connecting rod bushing
Using SST and a press, press out the bushing
SST B and 38 09222-66010

11B and 13B 09222-76012
13B-T 09222-58010

(09222-01020, 09222-01 040}

Install new connecting rod bushings
la) Using a round file, lightly file off any roughness fram

the small end of the connecting rod as shown in the
illustration.

www crulsercult com
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EM-92

part

ENGINE MECHANICAL — Cylinder Block |

Bushing

S5T

EM2761

Oil Hole

EMIG4S

EM1921

|}-—-" SST
SS [Bushing

TT)

EM27E2

138-T

ST8

Bushing

SST

MIR

(fb) [13B-T) +
Attach the bushing to the SST with the ball of the [
SST inside the small oil hole of the bushing

SST 09222-58010 (09222-01030) >

(c) Align the ail holes of the bushing and connecting rod

(d) Using SST and a press, press in the bushing. “y
SST Band3B 09222-66010 -

11B and 138 09222-76012 7
13B-T 09222-58010 (09222-01020, ‘

09222-01030, 09222-01040) 4

a

www crulsercult cont
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ENGINE MECHANICAL — Cylinder Block —EM-93

£0291,

ey

EM i322)

e
T

 
ME

O 
a

|
 

j
 

I

Cc. Hone connecting rod bushing and check piston pin fit
in connecting rod

fa) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance {See page EM-105)
between the bushing and piston pin

(tb) 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

www crulsercult com
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EM-94 ENGINE MECHANICAL — Cylinder Block

EMIOAB

EMOZ52

EM104 7)

901-0 10mm

EM O86

REPLACEMENT OF CYLINDER LINERS

1 (38 AND 13B8-T]
REMOVE OIL NOZZLE (See page LU-21)

REMOVE CYLINDER LINER

Using SST and a press, press out the liner with 2,000 —
3,000 kg [4,409 — 6,614 Ib. 19,613 ~ 29,420 Nj
pressure

SST B and 11B 09218-56040 and
09608-12010 (09608-00020)

38, 138 and 13B-T
09218-56030 and
09608-12010 (09608-00020}

INSTALL NEW CYLINDER LINER

(at Apply engine oil to the outside surface of the cylinder
liner.

{b}) Using SST and a press, press im the cylinder liner with
the shim using 2,000 ~ 3,000 kg (4,409 — 6,614 lb,
19,613 -— 28,420 N) of pressure.

SST B and 118 09218-56040
38, 13B and 13B-T 09218-56030

CHECK CYLINDER LINER RIDGE PROTRUSION

Using a dial indicator, measure the mdge protrusion of the
cylinder liner.

Ridge protrusion: 0.01 — 0.10 mmm’
(0.0004 — 90,0039 in.)

BORE CYLINDER LINER (See page EM-95)

{3B AND 13B-T}
INSTALL OIL NOZZLE (See page LU-2Z2)

@the_cruiser_cult
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ENGINE MECHANICAL ~- Cylinder Block EM-85

BORING OF CYLINDER LINERS
KEEP NEW PISTON

Piston diameter:
1.

2.

8

3B

118

13B

13B-T

94.90 — 94.93 mm
(3.7362 — 3.7374 in}
101.90 — 101.93 mm
(4.0118 — 4.0130 in.
94.94 ~ 94.97 mm
(3.7378 — 3.7390 in)
101.93 — 101,96 mm
(4.0130 — 4.0142 in.)
101.92 — 101.95 mm
(4.0126 — 4.0138 in.)

CALCULATE AMOUNT TO BORE CYLINDER LINER
fa) Using a micrometer,

nght angle to
cated distance

Distance:
B and 38

41B and 13B-T
138

15.5 ~ 30.5 mm
{0.610 — 1.201 in)
14.0 mm [0.551 in.)
20.0 mm (0.787 in.)

measure the piston diameter at a
the piston pin ho'e center ine, the indi-

below the skirt bottom edge.

(b) Calculate the amount each cylinder is to be rebored
as follows:

Size to be rebored = P + C -H
P = Piston diameter
C = Piston clearance

Band38 0.09 - 0.11 mm

11B

138

138-T

(0.0035 — 0.0043 in.)
0.05 — 0.07 mm
{0.0020 — 0.0028 in.)
0.06 — 0.08 mm
{0.0024 = 0.0031 in.)
0.07 — 0.09 mm
{0.0028 — 0.0035 in.)

H = Allowance for honing

0.02 mm {0.0008 in.) or less

BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Maximum honing: 0.02 mm (0.0008 in.)

CAUTION: Excess honing will destroy the finished
roundness.

www crulsercult com
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EM-96 ENGINE MECHANICAL — Cylinder Block

B1092

EMOTE EMITOS!

INSPECTION AND REPAIR OF CRANKSHAFT “

1. INSPECT CRANKSHAFT FOR RUNOUT

(a) Place the crankshaft on V-blocks ~
{b) Using a dial indicator, measure the circle runout at

the center journal

NOTE: Use along spindle on the dial indicator.

Maximum eirele runout: 0.08 mm {0.0031 in}

\f the circle runout is greater than maximum, replace the
crankshaft

—_
4

2. 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

(2.7651 — 2.7559 in.)
U/S 0.25 68.74 — 69.75 mm

(2.7457 — 2.7461 in)
U/S 0.50 69.49 — 69.50 mm

(2.7358 — 2.7362 in.) ‘
Uu/S 1.00 68.99 — 69.00 mm

(2.7161 — 2.7165 in.) “
Crank pin diameter:

B STDsize 58.98 — 59.00 mm
(2.3220 — 2.3228 in.) -

U/S 0.25 58.74 — 68.75 mm
(2.3126 — 2.3130 in.)

U/S 0.50 68.49 — 58.50 mm
(2.3028 — 2.3031 in.)

U/S 1.00 57.99 — 58.00 mm
(2.2831 — 2.2835 in.)

3B, 11B, 13B and 138-T ~
STB size 66.98 — 61.00 mm

(2.4008 — 2.4016 in}
U/S 0.25 60.74 — 60.75 mm -

(2.3913 — 2.3917 in.)
U/S 0.50 60.49 — 60.50 mm

(2.3815 — 2.3819 in.)
WS 1.00 59.99 — 60.00 mm

(2.3618 — 2.3622 in.)
ff the diameter is not within specification, check the ail
clearance {f necessary, grind or replace the crankshaft

(b} «Check each main journal and crank pin for taper and
out-of-round as shown.

4+
 

1
 

5

Maximum taper and out-of-round: 0.02 mm
(0.6008 in.)

lf taper and out-of-round is greater than maxinut. ERE con
face the crankshaft

3. IF NECESSARY, GRIND AND HONE MAI
AND/OR CRANK PINS -

@the_cruiser, cult
Grind and hone the main journals and or crank pins 10 the
undersized finshed diameter (See procedure step 2)
Install new main journal and or crank pin undersize bear-



ENGINE MECHANICAL — Cylinder Block EM-97

INSPECTION AND REPAIR OF CAMSHAFT
BEARINGS AND CAMSHAFT

~~ oof 1 INSPECT CAMSHAFT OIL CLEARANCE
{a) Using a cylinder gauge. measure the inside diameter

= of the camshaft bearing.
Bearing inside diameter (from front side);

No.1 53.495 — 53.568 mm
{2.1061 — 2.1090 in.)

No, 2 53.245 -- 53.318 mm
(2.0963 — 2.0991 in.)

No. 3 52.995 — 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.)

(pb) Subtract the journal diameter measurement (See
page EM-69) from the bearing 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.)

EM 4280

= if the clearance is greater than maximum, replace the
=i i camshaft bearings. If necessary, replace the camshaft.

2. IF NECESSARY, REPLACE CAMSHAFT BEARINGS
A. Remove expansion plug

Using SST and a hammer, tap out the expansion plug.
SST 09215-00100 (09215-00130, 09215-00150,

- 09215-00210}
— 5
=

\ EM1080
et051

B. Remove camshaft bearings

/\ Using SST, rerhove the camshaft bearings
$57 09215-00012 (0921 5-00020, 09215-00440,

09215-00470) and
09245-00100 (09215-0071 30, 09215-00140,
09215-00150, 09215-00160)

| EMIOBS
C. Install new camshaft bearings

ts} Install new bearings in their proper location

1 Nol No2 No.3 No 4 No, 5

L_ gmat

www crulsercult com
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EM-88 ENGINE MECHANICAL — Cylinder Biock

EM 1264

ik
e

EM1093

EMIZ67

(b} Align the oil holes of the bearing and cylinder block,

{ch Using SST, install the camshaft bearings.

SST 09215-00012 (09215-00020, 09215-00440,
09215-00470) and
09215-00100 (09215-00130, 09215-00740,
09215-00150, 09215-00160)

Standard ofl clearance: 0.025 — 0.065 mm
(0.0010 — 0.0026 i

Maximum oil clearance: 0.10 mm [0.0039 in.

If the ail clearance is greater than maximum, repost
valve lifters

giser_cult
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D. Check camshaft oil clearance {See page EM-79) _ 5
E. Install expansion plug .

{a) Apply liquid sealer to the expansion plug surface of —
the cylinder block. FI

(b} Using SST and a hammer, drive in the expansion plug
to a distance of 2 mm (0.08 in.) from the cylinder ~
block edge. J

SST 09215-00012 (09215-00470)

INSPECTION OF VALVE LIFTERS AND ~ oo
VALVE LIFTER BORES

INSPECT VALVE LIFTER OIL CLEARANCE

fa} Using a cylinder gauge, measure the valve lifter bore m
diameter.

Bore diameter: 27,010 — 27,030 mm
(1.0634 — 1.0642 in.) -

(b) Subtract the valve lifter diameter measurement (See
page EM-70] from the valve lifter bore diameter
measurement. www crulsercult con
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ENGINE MECHANICAL — Cylinder block EmM-99

REPLACEMENT OF CRANKSHAFT REAR OIL
SEAL

NOTE There are two methods [A and B) to replace the
oul seal as follows

REPLACE CRANKSHAFT REAR OIL SEAL
A. rear oil seal retainer is removed from cylinder block:

fa) Using a screwdriver and hammer, tap out the ail seal.

(b} Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.

SST 09223-56010
{c} Apply MP grease to the oil seal lip.

B. If rear oil seal retainer is installed to cylinder block:
fa) Using a knife, cut off the oil seal tip.
tb] Using a screwdriver, Pry out the ail seal.
CAUTION: Be careful not to damage the crankshaft
Tape the screwdriver.

fe) Apply MP grease to a new oil seal.
{d) Using SST and a hammer, tap in the ail sea! until its

surface Is flush with the rear oil seal retainer edge.
SST 09223-56010 www crulsercult com
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EM-100 ENGINE MECHANICAL — Cylinder Block

EM OF

EMIO5a

71B, 13B and 138-T

Ewat 278,

Cut Runa Fads

ASSEMBLY OF PISTON AND CONNECTING —
ROD ASSEMBLIES

1.

2.

ASSEMBLE PISTON AND CONNECTING ROD

(a) Install a new snap ring on one side of the piston fF
hole.

(b} Gradually heat the piston to about BO°C (140°F)

{c)} Align the front marks of the piston and connectir
red, and push in the piston pin with your thumb

(d) Install a mew snap ring on the other side of the p
hole.

INSTALL PISTON RINGS

fal Install the coil and oil ring by hand -

NOTE: Face the end gap of the oil ring in the opposi
direction of the coll sont

www crulsercult comm
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ENGINE MECHANICAL — Cylinder Block EM-101
——

Code (b) Using a piston ring expander, install the two cam-
Mark pression rings with the code mark facing upward.

B) Code No. 2'T or T2)
No 1 |B and 3 Kark

7}

No. 1 (11B and 138) Code
Markma 7)

No. 1 (138-T} ape
ar

(TT)

EMa0S6
EM 1024

{c) Position the piston mngs so that the ring end gaps are
as shown.

CAUTION: Do not align the end gaps.

and 38

EMa0a7

14B, 138 and 13B-T

| No. 2 :
EM2789

3, INSTALL BEARINGS
la) Align the bearing claw with the claw groove of the

connecting rod or connecting rod cap.

‘ ib] Install the bearings in the connecting rowvandurercult com
necting rod cap.

@the_cruiser_cult
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EM-102 ENGINE MECHANICAL — Cylinder Block

EMi1085

EMII7,

EMI

ASSEMBLY OF CYLINDER BLOCK
(See page EM-79)

2.

NOTE:

@ Thoraughiy clean all parts to be assembled

® Before installing the parts, apply new engine ail to all
sliding and rotaing surfaces.

® Replace all gaskets, and oil seals with new parts.

INSTALL MAIN BEARINGS

{a} Align the bearing claw with the claw groove of the
main bearing cap or cylinder block

{b) Install the bearmg 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 main
bearing cap with the oil grooves facing outward.

{b) Install the main bearing caps in their proper locations.

www crulsercult ¢
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ENGINE MECHANICAL — Cylinder Block —M-103

EMQOE2

B and 38 11B, 13B and 13B-T

EMT108 EM3+03
EMI118

Front Mark
(Protrusion)

Emig

6.

(c) Apply alight coat of the engine oil on the threads and
under the bolt heads of the main bearing caps.

{d) 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-lb, 196 N-ml

fe} Check that the crankshaft turns smoothly.

(f} Check the crankshaft thrust clearance,
(See page EM-83)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

{a} Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft and cylinder bore
from damage.

{b) Using a piston ring compressor, push the correctly
numbered piston and connecting rod assembly into
the cylinder with the front mark of the piston facing
forward.

INSTALL CONNECTING ROD CAPS

fa} Match the numbered cap with the numbered con-
necting rod

www crursercult com
(tb) Install the connecting rod cap wrth the ty

facing forward

@the_cruiser_cult



EM-104 ENGINE MECHANICAL — Cylinder Block

EMILIO?

Emtz270

11.

12.

13.

14,

15.

16.

17.

78.

(c) Apply a light coat of engine oit on the threads and
under the nuts of the connecting rod cap

(d) Install and alternately tighten the nuts of the connect-
ing rod cap in several passes.

Torque: B 750 kg-cm (54 ft-lb, 74 N-m})
3B, 11B, 13B and 13B-T

1,200 kg-cm (87 ft-lb, 118 N-ml

(e) Check that the crankshaft turns smoothly.
(f} Check the connecting rod thrust clearance

(See page EM-80)

INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the six bolts.

Torque: 185 kg-cm (13 ft-lb, 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-S) B and 3B
(See page FU-15) 11B, 138 and 138-T

[13B-T]
INSTALL TURBOCHARGER (See page EM-35]

REMOVE ENGINE STAND

INSTALL REAR END PLATE

(M/T]
INSTALL FLYWHEEL

ta) Appty a light coat of engine oil on the threads and
under the bolt heads

(b} Install the flywheel on the crankshaft.
ic) Install and uniformly tighten the six bolts in several

passes, in the sequence shown.

Torque: 1,800 kg-cm (130 ft-lb, 177 N-m}

[A/T]
INSTALL DRIVE PLATE (See procedure step 16)
Torque: 1,200 kg-cm (87 ft-lb, 118 N-m)
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Fu-1

FUEL SYSTEM
NOTE: For troubleshooting procedures, refer to DIESEL
ENGINE DIAGNOSIS (EM Section},

Page

REPLACEMENT OF FUEL FILTER .-..-.0eeeeeuee FU-2
INJECTION NOZZLES (B and 3B) ww. see eter eee FU-4
INJECTION NOZZLES [118, 13B and 1 3B-T] .... FU-10
FUEL FEED PUMP ......cc cence en ence ee tanee FU-16
AUTOMATIC TIMER .........0cee eee rene teneees Fu-21
INJECTION PUMP .....-.- ccs ere FU-27

www crulsercult com
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FU-2 FUEL SYSTEM — Replacement of Fuel Filter

ab wt REPLACEMENT OF FUEL FILTER 7
wo OMT BS 1. REPLACE FUEL FILTERTUK ror FPe ‘ i [Cartridge Type} -

em Se if ie fa) Using SST, remove the fuel filter and O-ring.
cn Ay Ley SST 08228-34010 _
an
,

dag
5 FUOSSE =

(po) Install a new fuel fter with a new O-ring
® Put a light coat of fuel on the O-ring. -
® Hand tighten only. DO NOT use SST to tighten the

filter,

FUODSES|

[Paper Element Type]
fal Loosen the center bolt and remove the bolt with the

fuel filter lower body assembly

(b} 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.

{d) Remove the O-ring from the center bolt.

— Fuoseg

{e) Install a new O-ring facing its flat side toward the
center bolt head. 7
© Put a light coat of fuel on the O-ring.

Flat Side

Fuoss1

I = (f) Install the spring (1), spring plate (2), a new rubber
ket (3), a new element (4) and a new rubber(1} = gas ’CR gasket {5) to the lower body. www cruisercult cont

S>-—\" 8) ' {g) Install a new upper bady gasket (6) to the
=———I8) body.

= ® Put a light coat of fuel on the body gasket -

‘4 @the_cruiser_cult
o-—— (3)
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FUEL SYSTEM — Replacement of Fue Filter FU-3

th) Install the fuel filter jower body assembly with the
center bolt

2. BLEED FUEL FILTER

la) Connect 2 vinyl tube to the fuel filter bleeder piug.

to) insert other end of the tude in a container of fuel.

ic) Loosen the fuel filter bleeder plug.

(a) Turn the priming pump handle counterclockwise to
free it.

te) Operate the priming pump handle until there are no
air bubbles emitted from the fuel filter bleeder plug.

(f) 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 crulsercult com
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FU-4 FUEL SYSTEM — Injection Nozzles [B and 38]

INJECTION NOZZLES [B and 3B] -
REMOVAL AND TEST OF INJECTION
NOZZLES -

Nazzie Leakage Pipe

Inection Nozzle

@ Gasket

: Specified torque

@ Non-reusable part Fuipon -

1. REMOVE INJECTION PIPES
(a) Loosen the union nuts of the four injection pipes. -

(b) Remove the two bolts, four injection pipes and
clamps.

FU SSS,

2. REMOVE NOZZLE LEAKAGE PIPE

fa) Disconnect the fuel hose from the leakage pipe.

tb) Remove the four nuts, leakage pipe and four gaskels |

@the_cruiser_cult
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FUEL SYSTEM — Injection Nozzles (B and 38] Fu-5

3. REMOVE INJECTION NOZZLES

Using SST, rermove the four nozzles, seats and gaskets.

SST 09260-46012 (09268-46012, 09268-46021}

NOTE Arrange the nozzles in correct order.

4, INJECTION PRESSURE TEST

(a) Install the nozzle to an injection nozzle hand tester
and bleed the air from the union nut.

WARNING: Do not place your finger over the nozzle
injection hole.

(b) Purnp the tester handle a few times as fast as possi-
ble by hand to discharge the carbon from the injec-
tion hole.

FUgTa2

fc} 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/cm?

{1,636 — 1,778 psi)
(11,278 -— 72,258 kPa)

Reused nozzle 105 ~ 125 kg/cm?
(1,493 — 1.778 psi)
(10,296 — 12,258 kPa)

NOTE: Proper nozzle operation can be determined by a
swishing sound.

Foie]

be

www crulsercult com
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FU-6 FUEL SYSTEM — Injection Nozzles [8 and 3B] |

If the opening pressure is not within specification, dis- ~
assemble the nozzle and change the adjusting shim on the \
top of the pressure spring. |
Adjusted opening pressure: 105 — 125 kg/cm? ~

{1,493 — 1,778 psil 5
(10,296 — 12.258 kPa) |

Adjusting shim thickness mmm in.) 4 -
1.00 (0.0394) 1.50 (005911 |
1.05 {0.0413} 155 (0.0610)
1 10 10.0433) 1.60 (0.0630) -“
1.15 (00453) 1.65 (0 0650) \
1.20 (00472) 170 (00669} |
1.25 00492} ~ 175 (0.0689)
130 (00512) 180 (00709) -
135 (00531) 1.85 (00728)
140 (00551) 1.90 (00748)
1.45 (0.0571) 1.95 (0.0768)

NOTE: ,
® Varying the adjusting shim thickness by 0.05 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. |
(e) There should be no dripping after injection, -

Lt is |
oe Lt JL) 36 -

ik
T

Faulty Good

FO

RP ye
Good Faulty

Furg47

m
f

tu14et

LEAKAGE TEST |
While maintaining pressure at about 100 —- 20.0 kg/cm? -
(142 -— 284 psi, 981 - 1,961 kPa) below opening '
pressure (adjust by tester handie), check that there is no |
dripping for 10 seconds from the injection hole or around ~
the retaining nut ;

If the nozzle drips within 10 seconds. replace it or clean |
and overhaul the nozzle assembly -

SPRAY PATTERN TEST

(a) The injection nozzle shoutd shudder at a pumping
speed between 15 — 60 times fold nozzle) 91,390. 7 orcult cont
6O times (new nozzle} per minute.

(b) Check the spray pattern during shuddering '

If the spray pattern is not correct during shudde: 2 -
nozzle must be replaced or cleaned. @the_cruiser_cult



FUEL SYSTEM — Injection Nozzles (B and 38) FU-?

COMPONENTS

Nozzle Assembly

Nozzle Holder
Retaming Nut

Foo (51, 6891

Adjusting sum
Pressure Spring

Pressure Pin

Distance Piece

f~

“y
y

ra

= : Specified torque £y125

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE
ts} Using SST, unscrew the nozzle holder retaining nut.
SST 09260-46012 (09268-46012, 09268-46021)

Ca
te

i
:

— . CAUTION: When disassembling the nozzle, be care-
ful not to drop the inner parts.

ib) Remove the adjusting shim, pressure spring. pressure
FuLgesy pin, distance piece and the nozzle assembly

2. NOZZLE CLEANING

a

{a} To wash the nozzles, use 4 wooden stick and brass
brush. Wash in clean diesel fuel

NOTE Do not touch the nozzle mating sunaces with
ércult com

your fingers.

@the_cruiser_cult
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FU-8 FUEL SYSTEM — injection Nozzles [B and 38] {

Fulae9!

FUA3SO!

Ful 343

One third of
rts length

About
60 degrees

FuLast

nuasz

(b) Using a wooden stick, remove the carbon adhering to
the nozzie needle tip.

(c) Using a brass brush, remove the carbon from the
exterior of the nozzle body

(d} Check the seat of the nozzle body for burns or corro-
sion.

{e) Check the nozzle needle tip for damage or corrosion.

If any of these conditions are present, replace the nozzle
assembly.

SINKING TEST

(a) Wash the nozzie in clean diesel fuel.

NOTE: Do not touch the nozzle mating surfaces with
your fingers

(b} Tilt the nozzle body about 60 degrees and pull the
needle out about one third of rts length.

(c} When released, the needle should sink down into the
body vent smoothly by its own weight

{d) Repeat this test, rotating the needle slight”
time.

lf 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

Faa5a

ASSEMBLY OF INJECTION NOZZLES
{See page FU-7)

1. ASSEMBLE (NJECTION NOZZLES

ta) Assemble the nozzle holder body, the nozzle assem-
bly, distance piece, pressure pin, pressure spring,
adjusting shim and nozzle holder retaining nut, and
finger tighten the nut

tb) Using SST. torque the retaining nut
SST 09260-46012 (09268-46012, 09268-46021)
Torque: 700 kg-cm (51 ft-lb, 69 Nem)

2. PERFORM PRESSURE AND SPRAY PATTERN TEST
(See steps 4 ta 6 on pages FU-4 and 5}

INSTALLATION OF INJECTION NOZZLES
(See page FU-4)

1. INSTALL INJECTION NOZZLES
fa} Place naw four gaskets and the four nozzle seats in

the cylinder head.

(o) Using SST, install and torque the four nozzles.
SST 09260-46012 (09268-46012, 09268-46021}
Torque: 700 kg-cm (51 ft-lb, 69 N-m)

2. INSTALL NOZZLE LEAKAGE PIPE
fa) Install new four gaskets and the leakage pipe with the

four nuts.-Torque the nuts.

Torque: 450 kg-cm [33 ft-lb, 44 Nem)
(b} Connect the fuel hose to the leakage pine.

3, INSTALL INJECTION PIPES
lal Place the two lower clamps in position on the intake

{bo} Install the four injection pipes. Torque the So
Torque: 250 kg-cm (18 ft-lb, 25 Nem) _ dA

@ mpslc) Secure the injection pipes with the two uph erTlamps
and nuts.

4. START ENGINE AND CHECK FOR LEAKS
FUL S65

marufold. www crusercult com



Fu-10 FUEL SYSTEM — Injection Nozzles (11B, 13B and 13B-T]

INJECTION NOZZLES
[11B, 13B and 13B-T]
REMOVAL AND TEST OF INJECTION
NOZZLES

250 (18 z51 [ ra a
oa Nozzle Leakage Pipe

8 «f*
ot

1B5 (13, 1B) & @ Gasket

kg-erm (ft-lb, Nm] . Specified torque
@ Non-reusable part

fo. Packing
Injection Nozzle

Nozzle Seat

iFuel Hose *>——-clamp
cee:

Injection Pipe

Fu1a79)

toa:

113B-T]
REMOVE INTAKE AIR CONNECTOR PIPE

REMOVE INJECTION PIPES

(a) Loosen the union nuts of the four inectian pipes.

ib) Remove the two belts, four injection pipes and
clamps

REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel hase from the leakage pipe

{b) Remove the four hollow bolts, leakage pipe amaveryngercult conf
gaskets.

@the_cruiser_cult
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FUEL SYSTEM — Injection Nozzles (1168, 138 and 138-T] FU-11

FUOSST

Fyos9a

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 nozzle 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 handle 2 few times as fast as possi-
ble by hand discharge the carbon from the injection
hole.

(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

Reused nozzle

200 = 210 kg/cm?
(2,845 — 2,987 psi)
(19,613 — 20,594 kPa)
180 — 210 kg/cm?
(2,560 — 2,987 psi}
(17,652 ~— 20,594 kPa)

NOTE: Proper nozzle operation can be determined by a
swishing sound.

www crulsercult com

@the_cruiser_cult



FU-12 FUEL SYSTEM — Injection Nozzles [11B, 13B and 138-7)

Faulty Good
FUSE OO

é tb

Good Faulty

FUIZSS

71N F ‘

Good Faulty Faulty Faulty

buupaz

If the opening pressure is not within specification, dis-
assemble the nozzle and change the adjusting shin an the
top of the pressure spring
Adjusting opening pressure: 180 — 210 kg/cm?

(2,560 — 2,987 psi)
(17,652 — 20,594 kPa}

Adjusting shim thickness mm fin}
0.700 (0 0276} ~ 1.250 (00492)
0750 (00295) 1275 (00502)
0800 (00315) 1300 (00512)
0850 (00335) 1325 (00522)
0900 (00354) 1350 (0.0531)
0.950 (00374) 1375 (00541)
0975 (00384) 1400 (00551)
1000 (00394) 1425 (00561)
1025 (0.0404) 1450 (0.0571)
1.050 {0.0413} 4475 (00581)
1.075 (0.0423) 1500 (00591)
1.100 (0.0433) 1550 (00610)
1126 (0.0443) 1600 (0 0630)
1,156 (0.0453) 1650 (0 0650}
1175 (0.0463) 1700 (00669)
1.200 (0.0472) 1750 (0.0689)
1225 (0.0482) 1800 (0.0709)

NOTE:
@ Varying the adjusting shim thickness by 0025 mm

(0.0010 in.) changes the injection pressure by about 3.8
kg/om? (54 psi, 373 kPa),

@ Only one adjusting shim should be used.

fe) There should be no dripping after injection.

LEAKAGE TEST

While maintaining pressure at about 10.0 — 20.0 kg/cm?
(142 - 284 psi, 981 -— 1,961 kPa} below opening
pressure ladjust by tester handle}, check that there is no
dripping for 10 seconds from the injection hole or around
the retaining nut.

[f the nozzle drips within 10 seconds, replace it or clean
and overhaul the nozzle assembly.

SPRAY PATTERN TEST

-i
 

—
i 

t 
a

 |
A

i

(a) The injection nozzle should shudder at a pumping ~
speed between 15 — 60 times (old nozzle) orvA@crusercult conte
60 times (new nozzle} per minute.

ib} Check the spray pattern during shuddering
lf the spray pattern is not correct, the nozzle
cleaned or replaced.

NOTE. The 118 engine has 5 spray orifices and the 128
and 13B-T engines have 4 spray orifices

a
@_eruiser_cult



FUEL SYSTEM — injection Nozzles [11B8, 13B and 138-7) FU-13

COMPONENTS

Nozzle Assembly

Nozzle Holder
Retaining nut

350 (25, 34)

s
kg-cm {ft-tb, Nem} : Specrfied torque

Adjusting Shim

Pressure Spring

Pressure Pin

Distance Piece

Nozzle Holder Body

Fuiq6a

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

4. DISASSEMBLE INJECTION NOZZLE
fa) Using a 14 mm deep socket wrench, unscrew the

nozzle halder retaining nut.

CAUTION: When disassembling the nozzle holder,
be careful not to drop the inner parts.

(b}) Remove the pressure spring, adjusting shim, pressure
pin, pin, distance piece and the nozzle assembly.

2. NOZZLE CLEANING

(a) To wash the nozzles, use a wooden stick and brass
brush. Wash in clean diesel fuel.

NOTE Do not touch the nozzle mating surtyews wnercult com
your fingers

@the_cruiser_cult
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FU-14

i ;
FUEL SYSTEM — Injection Nozzles [11B, 138 and 13B-T]

FUSSED

FUDSE?

Fone?

One third of
its length

FUOS63)

Msric)

{b) Using a wooden stick, remove the carbon adhering to
the nozzle needle tip.

{c) Using @ brass brush, remove the carbon from the
exterior of the nozzie body.

{d) Inspect the nozzle body for burns or corrosion.
te} Inspect the nozzle needle tip for damage or corro-

sion.

If any of these conditions are present, replace the nozzle
assembly.

SINKING TEST

fa} Wash the nozzle in clean diesel fuel.
NOTE. Do not touch the nozzle mating surfaces with
your fingers.

{b) Tilt the nozzle body about 60 degrees and pull the
needle out about one third of its Jength.

(c} When released, the needle should sink down into the
body vent smoothly by its own weight.

|

t
1

|

3
www crulsercult cont?

(cd) Repeat this test. rotating the needle slightly
time. '

tf the needie does not sink freely, replace the n -
assembly. @the_cruiser_cult
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FUEL SYSTEM — Injection Nozzles [11B, 138 and 138-Tl FU-15

FUOSSS

1.

ASSEMBLY OF INJECTION NOZZLES
(See page FU-13)

ASSEMBLE INJECTION NOZZLES

(a) Assemble the nozzle holder body. adjusting shim,
Pressure spring. pressure pin. sistance piece. the
nozzle assembly and nozzle holder retaining nut, and
finger tighten the nut

NOTE: Align the holes of the nozzle body, distance piece
and nozzle holder body. '

th) Using a 14 mm deep socket wrench, torque the
retaining nut.

Torque: 350 kg-cm (25 ft-lb, 34 N-ml

PERFORM PRESSURE AND SPRAY PATTERN TEST
{See stops 6 to 8 on pages FU-10 and 41)

INSTALLATION OF INJECTION NOZZLES
{See page FU-10)

1. INSTALL INJECTION NOZZLES
Install the nozzle seat, ring packing and injection nozzle
with the two nuts. Install the four injection nozzles. Torque
the nuts.

Torque: 185 kg-cem (13 ft-lb, 18 N-m)

INSTALL NOZZLE LEAKAGE PIPE
ta) Install new eight gaskets, and the feakage pipe with

the four hollow bolts. Torque the hollow boits.
Torque: 250 kg-cn (18 ft-lb, 25 N-m)
{b) Connect the fuel hose to the leakage pipe.

INSTALL INJECTION PIPES
la) Place the two lower clamps in position of the intake

manifold.

(bo) Install the four injection pipes. Torque the uruon nuts.
Torque: 250 kg-cm (18 ft-lb, 25 N-m) www crulsercult com
fe) Secure the injection pipes with the two u

and balts.

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

Fuel Pipe

Band 3B ~

eo
@ Gasket e ~

@ O-Ring ¢
Fuel Feed Pump ~

. Specified torque

@ Non-reusable part Fuvs7? _

nus63

41. DISCONNECT INLET AND OUTLET PIPES FROM
FEED PUMP

{138-Tl
Remove the two union bolt and four gasket, and discon-
nect the fuel pipes. .

(116, 13B and 138-T]
fa} Remove the union bolt, two gaskets and inlet fuel

pipe. -

(b) Remove the union bolt and two gasket, and discon-
nect the outlet fue! pipe.

2. REMOVE FEED PUMP FROM INJECTION PUMP

Remove the three nuts, spring washers and feed pump

www crulsercult cont”

@the_cruiser_cult



FUEL SYSTEM — Fuel Feed Purp FU-17

3. SUCTION TEST

{a} Mount the feed pump on the pump tester

{b} Connect a suction pipe with the following specifica-
tons.

Pipe inner diameter: 8 mm (0.31 in.)
Pipe length: 2 m (78.7 in.)

> fa Suction height: 1 m (39.4 in.)
J | . (c) Operate the priming pump 60 strokes per minute and
l | . count the number of strokes before fuel 1s dis-

a FOS 74 charged
Fuel must discharge within 25 strokes
{d) Drain any fuel from the feed pump
te) Operate the feed pump at 150 rpm and check the

amount of time until fuel is discharged

| |__40 Seconds Fuel must discharge within 40 seconds
Levi bet1 [

and runs7$
1

bm ; 4, DISCHARGE TEST
- ‘ (a) Install the pressure gauge to the feed pump dis-

: charge side.
(b) Operate the feed pump at 600 rpm and check the

discharge pressure.

Discharge pressure:
4.8 — 2.2 kg/om? (26 — 31 psi, 177 — 216 kPa)

fc) Install a 1.54 mm (0.0606 in} nozzle to the feed
pump discharge side.

(d} Operate the feed pump at 4,000 rpm, and measure
discharge volume.

Discharge volume:
900 ce/min {54.9 cu in./min.) or more

FUOGT?

] ’ www crulsercult com

n
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FU-18 FUEL SYSTEM — Fuel Feed Pump

COMPONENTS -

Snap Ring

P PiTappet nming Pump

@ Gasket ~

Chamber Plug |

@ Non-reusable part Fuos6&

DISASSEMBLY OF FUEL FEEL PUMP

1. REMOVE PRIMING PUMP AND CHECK VALVES

(a) Remove the chamber plug, gasket, spring and check
\ valve. ~

\ {b) Remove the priming pump, gasket, spring and check
valve.

—

FUDS? 1

2. REMOVE FEED PUMP PISTON

Remove the chamber plug, gasket, spring and piston |
www crulsercult conm

@the_cruiser_cult
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FUEL SYSTEM — Fuel Feed Pump FU-19

FUDBG2

Do notremove

FUOSTS

FOS

Fug? 10)

3. REMOVE FEED PUMP TAPPET

Remove the snap ring, and pull out the tappet

NOTE: Since the push rod is precisely fitted into the feed
pump housing, do not remove the push rod unless necess-
ary.

lf removed, be sure to confirm assembly direction.

INSPECTION OF FUEL FEED PUMP

41. INSPECT FEED PUMP PISTON
Check that the piston smoothly falls into the piston hoi
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 it
snap ring.

@the_cruiser_cult



Fu-20 FUEL SYSTEM — Fuel Feed Pump

2. INSTALL FEED PUMP PISTON

Insta the piston, spring. a new gasket and the chamber
plug. -

Torque: 1,500 kg-em (109 ft-lb, 147 N-m)

FUOSTS

3. INSTALL PRIMING PUMP AND CHECK VALVES

la} Insta!l 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-lb, 49 N-m) -

Fuos?1

INSTALLATION OF FUEL FEED PUMP
(See page FU-16)

1. INSTALL FEED PUMP

fa) Place a new O-ring in position on the injection pump
housing. TM

(b) Install the feed pump with the three spring washers
and nuts.

Torque: 95 kg-em (82 in.-tb, 9.3 N-m)

ae

~

2. INSTALL INLET AND OUTLET FUEL PIPES =
1B and 3B) ,
Connect the fue! pipe with new two gaskets and the union
bolt. Connect the two fuel pipes torque the union bolts bad

Torque: 375 kg-cm (27 ft-lb, 37 N-m)
(11B, 13B and 138-7] -

Install the inlet fuel pipe with new two gaskets and the
45° (1B and 13B), umon bolt Connect the outlet fuel pipe with new two
17° (13B-T) gaskets and the union bolt. Torque the union boits. -

Fua729

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

3. BLEED FUEL FEED PUMP (See step 2 on page FU-3) -
’ www crulsercult COmTM

4, START ENGINE AND CHECK FOR FUEL LEAKS

@the_cruiser_cult



FUEL SYSTEM — Automatic Timer FU-21

AUTOMATIC TIMER
COMPONENTS

B

oy Spring Seat
SQ &——— Adjusting Shim tlnner}

= rere Spring {Inner)

ree Spring (Outer)
&
e&—_ Adjusting Shim (Outer)

Drive Gear

Timer Hub

Timer Weight

—
—

 
«n

u

Snap Ring Agjusting Shim

SprinTimer Bearing pring
FUIST?
Fui35B

REMOVAL OF AUTOMATIC TIMER
{See steps 1, 3 and 11 ta 13 on pages EM-64 to 66)

— DISASSEMBLY OF AUTOMATIC TIMER
SST 1. REMOVE TIMER BEARING

Using SST, remove the timer bearing.

A SST 09286-46011

FUOSE1

2. DISASSEMBLY AUTOMATIC TIMER
fa) Using snap ring plers, remove the snap ring.

www crulsercult com

@the_cruiser_cult
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ru-22 FUEL SYSTEM — Automatic Timer |
(b) Cover the timer with a shop towel to prevent the : !

spring seats (B), springs and adjusting shims from I
flying out.

{c) Pull up the drive gear, and remove the spring seats j
(8), springs and adjusting shims.

(d) Remove the timer weights from the timer hub

FUDSES

INSPECTION OF AUTOMATIC TIMER

1. INSPECT TIMER BEARING ‘
Check that the timer bearing operation is not rough or
noisy. ~

If necessary, replace the timer bearing. |

Fuose4

2. INSPECT TIMER SPRINGS ‘|
Using calipers, measure the free length of the spring.

Free length:
B Inner 43.7 mm (1.720 in) '

Outer $4.2 mm (2.134 in.) '
3B 50.7 mm (1.996 in.} -
11B (w/o HAC) and 13B (w/o HAC) \

50.3 mm (1.980 in,}
118 {w/ HAC) and 13B (w/ HAC] -

eon! 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 crulsercult cont

{
2

@the_cruiser_cult



FUEL SYSTEM — Automatic Timer FU-23

FUIS7I

118, 13B and 13B-T

Toothless Portion

(6). Mark
FUIS 7S

00-Gin amo)

Puts 76)

©

BUST?

ASSEMBLY OF AUTOMATIC TIMER
(See page FU-21)

1. ASSEMBLE AUTOMATIC TIMER

(a) Mount the timer hub in a soft jaw vise.

(pb) Install the timer weights to the timer hub

(c) Assembly the timer hub and drive gear as shown

{d) [8]
Install the spring seats, timer springs and adjusting
shims (inner and outer).

le) {3B, 11B, 13B and 13B-T]
Install the timer springs and adjusting shims.

www crulsercult com
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FUEL SYSTEM — Automatic Timer

FUISTB

FLY S 79,

FUQSe2

FYOTI1

(} Turn and push and drive gear onto the timer hub.

(g) Using a screwdriver, snugly seat the spring seats (BI,
springs and adjusting shims.

{h) Using snap ring pliers, install the snap ring.

INSTALL TIMER BEARING

Using SST and a press, press in the bearing.

SST B and 3B 09620-30010 (09623-30010)
11B, 138 and 13B-T

08260-58010 (09285-76020}

|
www crulsercult cont

@the_cruiser_cult



qo
T

r

FUEL SYSTEM — Automatic Timer FU-25

ADJUSTMENT OF AUTOMATIC TIMER

1.

FuO730:

(b)

PREPARATION

(a) Remove the injection pump without disconnecting
the feed pump (See page FU-27}

Install the automatic timer to the injectian pump

tc} Mount the injection pump on the pump tester.

{d) Fill the camshaft chamer of the injection pump with
engine oil.

ie} Install the timer breaker box to the piston bore of the
feed pump

ADJUST ADVANCE ANGLE

(a) Using a timing light, measure the advance angle.

Item Pump rpm Advance angle

700 0.5° or less

750 0.3 - 13°

900 2.7 — 3.7"

“B 1,100 35-45"
4.400 4.8 - 5.8°

1,750 60 - 7.0°

1,850 60-70°

700 0.5° or less

800 oz-1,1°

5B 1,000 1.3 - 2.37
1400 | 3.8 - 48°
1,750 | 60 —-7.0°
1900! 60 - 70°

11B (w/o HAC} 1,450 | 0.5° or less
1,750 | 4.5 — 55°

138 (w/o HAG) | 0 5" or less
1.700 45-55?

11B (w/ HAC} 1,006 ] D.5° or eee cruisqrcult com
13B (wi HAC} 1.700 l 30- 462, =a

138-1 1,400 05° or lege —-
1.700 35 -— 4 §the_cruis¢r_cult



FU-26 

FUEL SYSTEM — Automatic Timer 

. |———,

{b) Disassembte the automatic timer, and adjusting by .changing the adjusting shim |Adjusting shim thickness: 
~B (tnner and Guter) and 3B

0.1 mm {0,004 in.) t
0.2 mm {0,008 in.) x
0.5 mm {0.020 in.) -11B. 13B and 13B-T 0.5 mm (0.020 int
0.6 mm (0.024 in}
0.7 mm {0,028 in.)
2.8 mm (0,031 in,}
0,9 mm (0.035 in.) |
1.0 mm {0.039 in.)

NOTE: The advance angle will advance with a reductionin 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 78}

|
-

www crulsercult com'
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FUEL SYSTEM — Injection Pump FU-27

INJECTION PUMP
REMOVAL OF INJECTION PUMP

Fuel Hose

injection Pump

B and 3B

@ O-Ring 2

Fuel Pipe

® Gasket

@ Gasket

Stay

Accelerator
Connecting

ca gasket — "Pa

&
Sa

&

Injection
Pump

Injection
PumpStay

-kg-cm {ft-lb, N mi . Specified torque
@ Non-reusable part

Leakage Pip
(118, 138 and 13B-7)

e

Injection Pump

(118, 13B and 13B-7)

Rod
{11B, 138 and 138-T)

www cruise

(ea
@the_cruisq@

cult com

cult
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Ke dFU-28 FUEL SYSTEM ~— Injection Pump

1. REMOVE INJECTION PIPES 7](Sea step 1 on page FU-4) B and 3B
(See steps 1 and 2 on page FU-10)
11B, 13B and 13B-T

—
t

2. REMOVE FUEL FEED PUMP
{See steps 1 and 2 on page FU-16)

—
!)

3. REMOVE PARTS ~=
{a} [Band 3B (w/ EDIC System)] |

Connecting rod of EDIC motor

{b) [B (w/o EDIC system)] -
Connecting rod of fuel cut diaphragm |

(c] [3B (w/o EDIC System)}
Connecting wire of overinjection magnet -

(d} [11B, 138 and 138-T} {
Accelerator connecting rod

{e) [B, 3B and 138-7] |
Vacuum hose(s)

pa EMS110

_

, ' www crulsercult com
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FUEL SYSTEM — Injection Pump FU-29

FITS B2

{f)

FUISBS

{f)

(g)
{hl

Oil pipe

Fuel hose

(118, 13B and 138-7]
Leakage pipe

REMOVE INJECTION PUMP

{a}

tb)

{c}

{d)

le)
(f)

IB and 3B)
Remove the bolt holding the injection pump stay to
the stay.

[11B, 138 and 138-T)
Remove the nut, two balts and injection pump stay.

Before removing the injection pump, check if the
matchmarks are aligned. lf not. plece new
matchmarks for reinstallation.
Remove the three nuts, injection pump and heat
insulator (13B-T).

Remove the O-ring from the injection pump flange.

{8 and 38]
Remove the two bolts and pump stay from the JQe@s;cutt com
tion pump

@the_cruiser_cult



FU-30 FUEL SYSTEM — Injection Pump

COMPONENTS

Governor (B and 3B) -—
e

@ Gasket

Pay | © bes
Full Stop Capsule

Governor Diaphragm

Governor Housing

Steel Ball Guide

@ Non-reusabie Part

a, Conmestng Pin Connecting BracketRg Ee Governor Main Spring
Main Spring Adjusting Shim

Sealing Screw Plug

@ Gasket

&

O ® ()Govemor Cover & Governor
~~ me Diaphragm Idle

ia ae Housing Spring

~~~. Capsule
@ Gasket 7S

Adjusting Lever____? Wash, 6 =~ Connecting Bolt
@ O- Ring asher (c)

Return Spring £6 Upper Control Lever
it Plate Washer —

Stop Lever : e @ Oil Seal
ot

ft Lower Control Lever
© a Shifting Pin

Steel Ball

PT Nut Spring Seat

Shder

Plate Washer

Spesc Contre} Spring

isercult com
———_—

Speed Control Screw

~i
WWW Cr!

¥

_—

@the_cruiser_cult

|

_—
 

4

durant



FUEL SYSTEM — Injection Pump FU-31

~ COMPONENTS (Cont'd)
3overnor (118, 13B and 13B-T)

ee
 

o
e

13B-T {A/T} 11B (w/ HAC] and 138 (w/ HAC)
Connecting Link

co - Fo costsi

Cover Plate t HAC
®

@ O-Ring S ;
Governor Cover " 5) Bracket
Return } oe ——
Spring aA é YS = 7) Spring Arm
Plate ——@) mm Return Spring
Washer f Maximum Speed

f L 2 q Adjusting Screw
Cam Plate ; f of

ao

Adjusting eae —— a “Sy Steering Lever

Idle Speed Adjusting Screw Steering Lever Shaft
No. 1 Adjusting Lever

Washer Thrust Washer ee

Shackle 
~

| e ; , ‘hs ~> TM.

Arm Nut [7 @ Oil Seal 7 “es
Control Rack Arm = @ 5 “e

Ley Control Lever
Return Spring———— >” No. 2 Adjusting Lever

op 8B)Return Ga Floating Arm (
Floating Lever Assembly: Spring Fe — thrust No. 2 Adjusting Lever

Floating ri Washer (BU)
Lever j . No. 2 Adjusting Lever

| Return Spring (BU and BY)
Sliding Weight Shaft

i]

Screw Plug —“F, ry \
Kee Stider

Supporting Lever Shaft Supporting Lever

®
www d

@the_¢

ulsercult com
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FU-32 FUEL SYSTEM — Injection Pump

COMPONENTS (Cont'd)
Governor (11B and 13B})

w/ HAG
Stopper 

~
Screw

I

@ O-Ring et o eS &—__———-Aguusting Nut |
Full-load Stopper Rousing

Sliding Plate ——_.--n
Shaft @

©) ____spring Guide ~
@ Gasket Ss; Ss = ‘Outer Idle Spring@ O-Ring we Stopper Screw &————Outer Adjusting Washer -Sliding Plate S————“Inner Idle SpringSpring £2———Spring &——— Inner Adjusting Washer —— |. = &———1de Control Spring . to

hing ———-—__ is 
'

Bushing 
&———_Inner Spring Seat ;No. 1 Adapter seem fH 2 Adapter Screw &-—————-Mechanical Spnng .Connecting Pin, Spring Seat—_———_ Eq Round Nut i=Full Stop Com —— $e Thrust Washer @ Lock Plate AIT .@ Gasket: — Stopper Bracket ® eo APS —_35 om Damper Re toe

* gute |et 
der =) 

| -
Screw Plug Thrust

Camshaft Bushing (M/T} Washer ‘ |~s . Flyweight 
-! ~ew

~

~

Stopper Arm

1

'

@ O-Ring wyetg O-RingReturn Spring——_/ GiThrust Was —@o fl —§ sup Lever
@

i]

wi HAC i
4HAC srm————"B

# 0-Ring———_____ |Stopper Arm =<. @ O-ringReturn SpringThrust Washer. Oo fi Stop Lever . {
() way crusercultconr-

HAC Leverre (SS
Nive ee

the _cruiser_cult
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!
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Non-reusabie part 
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FUEL SYSTEM — Injection Pump FU-33

COMPONENTS (Cont'd)

Governor (13B-T)

@ Gasket

Cover re hy f
@ O-Ring

Stopper Screw ————cpmTM Kaw & Adjusting Nut
Sliding Plate te —Su. load Stopper Housing €3— spring Guide
Shaft / # O-Ring Souter {dle Spring
Spring Sire Plate S— Outer Adjusting Washer

eo . =——_Inner Idle Spring
Spring =z Spring &———- Inner Adjusting Washer
Bushing-—————___-> S——__—— Speed Control Spang
No. 1 Adapter Screw No. 2 Adapter Screw &————_Inner Spring Seat

os ran 3———— Mechanical Spring
Connecting Pin Spring Seat = Round NutFull Stop eS Washer @ Lock Plate Guida Ce Are@ Gasket Sr Bracket se
Governor Housing oB _L- Cs“ is Round

° Washer Nut
Spring

Screw Plug We
@ Gasket asher

Damper (M/T}
Thrust Washer

Camshaft Bushing
(/T) ;

Jointing Bolt

Stopper Am Ta

Boost Compensator Arm

@ 0-Ring

No. 2 Full-load Stopper Housing

Boost Compensator

Spring Seat

@ O-Ring
Return Spring Stop Lever

@ Non-reusable part

WWW Crus

@the_cruig

prcult com
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FU-34 FUEL SYSTEM — Injection Pump

COMPONENTS |

Pump Body ' -

375 (27, 37)

118, 13B and 138-T Lock Plate

Delivery Valve Hols —$
¢ O-Ring ——_______

Delivery Valve Holder \

2g ——elivery Valve Spring
Stopper ———______ = |

. . es — -Delivery Valve Spring —__£ - © Gasket
@ Gasket ——_—_______8 ara

n
A A ,

1 1

o a & w
o 2 < o = o

Plunger Spring : -
: \Hy = . !Guide Screw 1! te - | : Plunger . 4

3 er Spring Seat

Control Rack Cover 4D
ee ——--———-— Adjusting Shim t

Tappet -
B)—_____—-Piate Plug

Gasket ;Pump Housing

Pump Cover

“~ @— Gasket ~

T 

-Thrust Washer hrust Washer
Outer Race

Pump Frange

Outer Ra ‘Round Nut 
ce

Rear Bearing

Plate Washer _
www cfulsercult cont

Camshaft

' Plate Washer SS
. i Front Bearing 

~Spline Shaft! | 
@the_druiser_cult2 @ Gasket

[kg-em tf-Ib, Nm - Specified torque \ |
* Non-reusable part . {43



FUEL SYSTEM — Injectron Pump FU-35

FUIS92,

FUIEIO,

(5)

Q} a )

(4) (3) FUIS 33.

DISASSEMBLY OF INJECTION PUMP

Disassembly of Governor [B and 3B]
(See page FU-30}

1. MOUNT PUMP ASSEMBLY TO SST (STAND)
SST 09241-76022

2. REMOVE GOVERNOR DIAPHRAGM HOUSING 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 parts:

(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 crulsercult com

@the_cruiser_cult



FU-36 FUEL SYSTEM — Injection Pump =

6. REMOVE CONTROL RACK LEVERS
Remove bolt, shifting pin, lower control lever, upper con-
trol lever and piate washer

|id Q Furgi2 7
7. REMOVE SLIDER AND STEEL BALLS 1

Remove the following parts:

(1) Plate washer

(2) Slider
(3) Six steel balls '

'FUTSTS. |
8. REMOVE STEEL BALL GUIDE

{a} Using SST, remove the round nut and spring washer. :
SST 09260-46012 (08278-46010) and ~

09260-76017 (09266-67011) {

FUE

(6) Using SST, remove the ball guide.
SST 09260-76017 (09267-76011)

3, 9. REMOVE ADJUSTING AND STOP LEVERS | |
(1)}—__—_a, Remove the following parts www crusercult uy

3 ‘
(1) Bolt(2) <9(4) ——__—» ee) (2} Adjusting lever |(7}-———_—» Lee" Typ \ (3) Set key 7hy | (a) Washer @the_cruiser_cultlo: as\ TSay‘6) er By (5) Stop lever(3}+——___, a ~

6) (6) Return spring
'

(7) O-ring Teo
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FUEL SYSTEM — Injection Pump FU-37

FUIS47

FUGSSS

d FuIg77

Disassembly of Governor
[11B, 13B and 138-T]
(See page FU-31 and 32) 11B and 136
(See page FU-31 and 33) 13B-T

1, MOUNT PUMP ASSEMBLY TO SST (STAND}
SST 09241-76022

2. [w/ A/C]
REMOVE IDLE-UP ACTUATOR

3. REMOVE FULL-LOAD STOPPER HOUSING
ASSEMBLY

Remove the four bolts, the stopper housing assembly and
O-ring.

4. CHECK THRUST CLEARANCE OF FULL STOP CAM

Using a feeler gauge, measure the thrust clearance bet-
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.)
6.20 mm (0.0079 in.}

5. DISASSEMBLE FULL-LOAD STOPPER HOUSING
ASSEMBLY

(a) Remove the two bolts, cover plate and QuyiMguisercult com

@the_cruiser_cult



FU-38 FUEL SYSTEM — Injection Pump

11B (w/o HAC) and 13B (w/o HAC)

(4)

Futsea

11B (w/o HAC] and 13B (w/o HAC}
se}

ee ne
42)
(t1)-—

(?7}—
9)
Fursss

11B (w/ HAC), 13B tw/ HAC) and 138-T

Fui595

11B lw/ HAC), 13B (w/ HAC) and 13B-T
&——_——_- (8)

(10) om
(12) —____ rp
(11) £8

| ____+¢y

{7}, I
en,”

FOUTS 96

Fura

6,

(b) 111B {w/o HAC) and 13B (w/o HAC}]
Disassemble the following parts:

(1) Cap nut and gasket
(2) Lock nut and gasket
{3) Stopper screw

(4) Screw plug

(5) Sliding plate shaft

(6) Full-load stopper housing and spring

(7) E-ring, thrust washer and connecting pin

(8) Two lock nuts, No. 2 adaptor screw and spring
(9) Full stop cam
(10} Lock nut

(11) No. 1 adaptor screw, bushing and spring
(12) Slicing plate

(c) [11B (w/ HAC), 13B (w/ HAC) and 13B-Tj
Disassemble the following parts:

(1) Screw plug

(2) Shding plate shaft

(3) Full-load stopper housing and spring
(4) Cap nut and gasket
(5) Lock nut and gasket
(6) Stopper screw

(7) E-ring, thrust washer and connecting pin

(8) Two tock nuts, collar, No. 2 adaptor screw and
spring

(9) Full stop carn

(10) Lock nut

(11) No 7 adaptor screw, bushing and spring
{12) Shding plate

[13B-T]
REMOVE BOOST COMPENSATOR www cruserd

_

ult con
Remove the four bolts, boost compensator and iC

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump FU-39

Fusso7

FUISSO

Fy 1 530,

FUtS I)

7. [w/ HAC]
REMOVE CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR (HAC)

REMOVE GOVERNOR COVER ASSEMBLY
(a) Remove the two bolts, cover plate or dash pot and O-

ring.

(b) [BU and BY]
Remove the two bolts end adjusting bracket.

{c) Remove the two screw plugs.

(d} Using a screwdriver, push out the supporting lever
shaft from the governor cover.

www crulsercult com

@the_cruiser_cult



FU-40 FUEL SYSTEM — Injection Pump

(e) Remove the six bolts.

| 4Fuo? aS

(f) Turn the stop lever, and disconnect 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 a
and slider. i

9, 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.) : _
lf 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.)

'

te

Fui3s? 0.60 mm (0.0236 in.) 1 i
0.65 mm (0.0256 in.) TM
0,70 mm {0.0276 in.) A
0.75 mm (0,0295 in.)
0.80 mm (0.0315 in.) “

}
‘

10. CHECK THRUST CLEARANCE OF CAM PLATE
e Using a feeler gauge, measure the thrust clearance

zwww crurdercutt conf”
~~ . tween the cam plate and governor cover.

- > th 1 d
. aap on Thrust clearance: 0.08 — 0.12 mm -' ‘ Pe {0.0031 — 0.0047 in.) @the cruiser_cult

Sf “Yd lf the clearance is not within specification, replace the- fs thrust washer. =wah if 
Fli}

Thrust washer thickness: 0.2 mm (0.008 in.)
0.3 mm (0.012 in.)



FUEL SYSTEM — injection Pump Fu-41

11. DISASSEMBLE GOVERNOR COVER ASSEMBLY

Remove the following parts:

(1) Two bolts
(2) No 2 adjusting lever

(3) Return spring

(4) Two bolts

(5) [w/ HAC]
HAC with bracket

(6) Spring arm

FULES3

(7) Bolt
(8) No. 1 adjusting lever

(9} Set key

(10} Bolt

{11} Steering lever shaft

(12) Steering lever and thrust washers
(10) (11)

rua

(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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FU-42 FUEL SYSTEM — Injection Pump

12, REMOVE SUPPORTING LEVERS AND SLIDER

FuUy 38a] 
, }

13. REMOVE FLOATING LEVER ASSEMBLY TM
Remove the E-ring and the floating lever assembly. i

'

E Ring 
|

Floating
Lever
Assembly 

7)

FUIISS 
-_

14. CHECK THRUST CLEARANCE OF FLOATING ARM
Using a feer gauge, measure the thrust clearance between -the floating arm and floating lever.
Thrust clearance: 0.05 — 0.12 mm

(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 (0.9039 in.)

eee
 

ep
 

m
ee

e 
mee

fur0rs 0.20 mm (0.0079 in.} i
0.40 mm (0.0157 in.) }-

15. DISASSEMBLE FLOATING LEVER ASSEMBLY i
Remove the following parts: ~

{1}. E-ring
{2) Return spring
(3) Control lever -
(4) Return spring '
(5) E-ring

(6) Thrust washer
(7) Floating arm

(2) ey ai www cruigerculf come{3} St 36. REMOVE SHACKLE AND CONTROL RACK Aae ASSEMBLY“ie, 1h, ~ . ;BHE-/ f ye-—_"4) Remove the following parts: -“ - (1) Return spring @the_crutser_cult8 (2) Bolt
a, 5 , (3) Spring washer -

*
7Furace

wei 
(4). Arm nut 

}

aia
t

HE) Chynable aaa -- ----- I



_ TEL SYSTEM — injectot furnp FU-43

17. SEPARATE SHACKLE AND CONTROL RACK ARM

: { Remove the cotter pin and washer, and separate the
@ shackle and arm

ida ee 0
mt

Controt
Rack Arm

Shackle
Futagl

Sliding Weight Shaft 18. CHECK FITTING DIMENSIONS OF SLIDING WEIGHT
Sider SHAFT

While pulling on the sliding weight shaft, measure the fit-
ting dimensions with calipers as shown
Fitting dimensions: 49.7 — 50.1 mm

(1,957 — 1.972 in.)

lf the dimensions are not within specification, replace the
sliding weight shaft.

- Stiding weight shaft length: 30.7 mm (1.209 in)
fuyoe 30.9 mm (1.217 in.)

ig 31.1 mm (1.224 in.)
t 31.3 mm (1.232 in}

x 31.5 mm (1.240 in.)
y l 31.7 mm (1.248 in.)
Le | ® 31.9 mm (1.256 in.)

4 19, CHECK THRUST CLEARANCE OF JOINTING BOLT
(See pge FU-80)

a

im Thrust clearance: 1.5 —- 2.0 mm
at Siding Weight Shaft Length (0.059 — 0.079 in.)
Le FU1AZ5

a
j = 20, REMOVE SLIDING WEIGHT SHAFT
i Ey (a) Unstake the lock washer.
~ Lz fy tb) Remove the following parts:

e

1 # (1) Lack nut
-§ (2) Lock washer
4 (3) Lock nut

=

7 {4) Jointing bolt with thrust washer
(5) Sliding weight shaft

Fulag7

a
1

.
AE

R 
TI

ER
 

L
o

 
ka

nt
 

i

21. REMOVE GUIDE BUSHING

Using SST, remove the two bolts and guide bushing

SST 09260-58010 (09278-46020)
www crulsercult com

L
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FUEL SYSTEM — Injection Pump

SST

Fua7so

FUCK

Fut soa,

23.

_,22. REMOVE FLYWEIGHT ASSEMBLY
fal Using SST, remove the round nut
SST 09260-58010 (09260-78010, 08278-46020) -
(ob) [A?T}

Remove the spring washer.

(c) (M/T] aRemove the thrust washer and the flywe:ght assem-
bly

{d) [A/T]
Using SST, remove the tlyweight assembly 7

SST 09260-58010 (09267-7601 1

‘
{

(M/T] 
.CHECK THRUST CLEARANCE OF FLYWEIGHT

{a} Install the flyweight without the dampers. -
(b) Install the thrust washer and round nut
Torque: 525 kg-cm (38 ft-lb, 51 N-m} -

fc) 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.)

lf 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 {0.0670 in.)
1.75 mm {0.0689 in.)
1.80 mm (0,0709 in.)
1.85 mm (0.0728 in.)
1.80 mm (0.0748 in.)
1.95 mm (0.0768 in.}
2,00 mm {0.0787 in.)
2.10 mm {0,0827 in.}
2.20 mm (0.0866 in.)
2.30 mm (0.0906 in.)

{d} Remove the flyweight assembly.

www crulsercult con
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FUEL SYSTEM — Injection Pump FU-45

—

M/T

FUIOId

24. [M/T]
REMOVE CAMSHAFT BUSHING
Using SST, remove the camshaft bushing.
SST 09260-58010 (09267-76030)

25, DISASSEMBLE FLYWEJGHT ASSEMBLY
Remove the following parts

(1), Adjusting nut

(2) Spring guide

(3) Outer idle spring
{4} Outer adjusting washer
(5) Inner idle spring
(6) inner adjusting washer
(7) Speed contro! spring
(8) Inner spring seat
(9) Mechanical spring
(10) Spring seat

CAUTION: Be careful not to get these parts mixed
up.

26, [118 AND 138]
CHECK THRUST CLEARANCE OF STOPPER ARM
Using a dial indicator, measure the thrust clearance be~
tween the stopper arm and governor housing.

0.05 — 0.20 mm
{0.0020 — 0.0079 in.)

lf the clearance ts not within specification, replace the
thrust washer.

Thrust washer thickness:

Thrust clearance:

0.1 mm (0.004 in-}
0.2 mm (0,008 in.)
0.5 mm (0.020 in.)

www crulsercult com

@the_cruiser_cult



FUEL SYSTEM — Injection Pump

11B and 138 (w/oa HAC)

{10} 4g)

+
Fugoo

118 {w/ HAC} and 138 (w/ HAG]eS

(10)

FUIBSS

13B-T

FUIS34

Fureot

27. [118 AND 13B]

28.

REMOVE STOP LEVER AND STOPPER ARM
Remove the following parts.
(1) [ws HAC]

Nut

(2) [ws HAC)
Spring washer

(3) [wi HAC]
HAC lever

(4) [we HAC]
Nut

(5) [w/o HAC) 71Bolt a |
{6} Stop fever
(7) Thrust washer
(8) Return spring
{3} O-ring

{10} Stopper arm ;
(11) fw/ HAC] ”O-ring :
(12) Iw/ HAC]

HAC arm

1138-T}
REMOVE NO. 2 FULL-LOAD STOPPER HOUSING
fa) Remove the following parts: ! -(1) Nut

(2) Spring washer
(3) Stop lever
(4) Return spring 1
(5) O-ring ~-

(b} Using SST, remave the four bolts, stopper housing
and stopper arm.

SST 09260-58010 (09276-76010) -

fc} Disassemble the following parts:
(1) Spring seat www cruisercutttome
(2) Boost compensator arm
(3} No. 2 full-toad stopper housing

' us
-

@the_cruiser_cult



FUEL SYSTEM — Injection Pump FU-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 bolts, pump cover and gaskets.

2. REMOVE PLATE PLUGS
Remove the four plate plugs.

3. INSTALL SST TO TAPPET SERVICE HOLES
Using SSTIA}, turn the camshaft and insert SST(B) into
each tappet service hole when the tappets are at their
hightest positions.

SST B and 38 09260-46012
(09274-46011, 09278-4601 Q}

118, 13B and 13B-T
09260-58010
(09274-46011, 0927 8-46020)

4. REMOVE SPLINE SHAFT
(a) Using SST, remove the round nut and spring washer.
SST B and 38 09260-46012

(09266-46011, 08278-4601 [e)|
11B, 138 and 13B-T

09260-58010
(09256-76011, 09278-46020)

www crulsercult com
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FU-48 FUEL SYSTEM — Injection Pump

Band 368

Fudd? 16]

ataal

fo) Using SST, remove the spline shaft.
SST B and 3B 09286-46011

11B, 136 and 138-T
09260-58010 (09267-76011)

CHECK CAMSHAFT THRUST CLEARANCE
Using @ 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.)
Maximum 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, 138 and 13B-T (Front)

9.10 mm (0.0039 in}
0.12 mm (0.0047 in.)
0.14 mm (0,0055 in.)
0.16 mm (0.0063 in.)
0.18 mm (0.0071 in.)
0.50 mm (0.0197 in.)

118, 13B and 138-T (Rear)
0.10 mm [0.0039 in.)
9.15 mm (0.0059 in.}
0.30 mm (0.0118 in.)
0.50 mm (0.0197 in.)

REMOVE PUMP FLANGE AND CAMSHAFT
(a) Remove the five screws. www cruisercult Cordes.

-

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump Fu-49

(b} Using a plastic-faced hammer, lightly tap out the
pump flange.

(c) Remove the camshaft

7, CHECK SLIDING RESISTANCE OF CONTROL RACK
Using a spring tension gauge, measure the sliding resis-
tance. The rack should move smoothly.

Sliding resistance: 120g (4.2 oz) or less

B. REMOVE TAPPETS, PLUNGERS AND PINIONS

{a} Using SST (B), push the tappet to remove SST (A).
SST B and 3B 09260-46012 (09274-46011) and

09260-76017 (09272-76011)
118, 138 and 138-T

09260-58010
(09272-76011, 09274-46011}

www crulsercult com
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FU-50 FUEL SYSTEM — Injection Pump

SST IA}

Fud6 15)

FUGETE

Fuoos3

228 8© 68 ¢6
7a ae
1 goad

a 2 GO &
re ee ee eT)

FunTeo

(b} Using SST (B), hold the tappet in the camshaft
chamber and take out the tappet through the EH
camshaft bearing hole with SST (C}

SST B and 3B 09260-76017
(09272-76011, 09273-76011)

118, 13B and 138-7
09260-58010
(09272-76011, 09273-76011)

{c) Remove the adjusting semis).

{d) Using SST, hold the lower spring seat and take it out |
together with the plunger.

SST B and 3B 09260-46012 (09275-46010)
11B, 13B and 138-T

09260-58010 (09275-46010)
fe) Remove the spring, upper spring seat and pinion.

NOTE:

Ae
 

r
e

 
ee

e 
re
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Da
ren
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® Do not touch the sliding surfaces of the plunger with
your hand.

® Arrange all parts in correct order.

REMOVE CONTROL RACK

Remove the guide screw and puil out the control rack ' an
 

ke

woos

www crulsercilt corm

@the_cruiserzcult
woe



FUEL SYSTEM — Injection Pump FU-S1

10. REMOVE DELIVERY VALVES AND PUMP CYLINDERS

{a} Remove the two lock plates

FuI536

(b) [B and 38]
Using SST, remove the delivery valve holder and
spring.

SST 08260-76017 (09270-76010)
tc) [118, 13B and 13B-T]

Using SST, remove the delivery valve haider, O-ring,
stopper, spring and gasket.

SST 09260-58010 (09270-76010)

(d) [B and 3B)
Using SST, remove the delivery valve and gasket.

SST 09260-76017 (09271-76011)

(e) [B and 38]
Raise the pump cylinder with your forefinger, and
remove it.

ran) oN FUER?
116, 138 and 138-T_. () [118, 13B and 138-T]

Raise the pump cylinder with your forefinger, and
remove it together with the delivery valve.

www crulsercult com

@the_cruiser_cult



FU-52 FUEL SYSTEM = Injection Pump

NOTE? ' a
@ Do not touch the sliding surfaces of the delivery valve

with your hand.

Fuogss

® Arrange all parts in correct order.

11B, 138 8 aan Si tees a7 5 i
and FOBT brhernn onan eee

F120)

B and 3B Ti, REMOVE GOVERNOR HOUSING
IB and 3B]

“Remove the five bolts, governor housing an
itd me —t

dé gasket.

[11B, 138 and 13B-T]

Remove the seven bolts, stopper bracket, governor hous-
ing and gasket.
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FUEL SYSTEM — Injection Purp FU-53

A
Fuogg7!

Valve Seat
Surface Piston Relief

Valve

FU06 64)

FuO7A:

60°

FUOB 19)

Matchmarks

FUORES

“INSPECTION OF INJECTION PUMP

2.

3.

NOTE: Do not touch the sliding surfaces of the pump’
plunger and delivery valves.

INSPECT DELIVERY VALVES wes

(a) Check the valve seat surface and piston relief valve
for scratches.

If necessary, replace the valve as a set,

wee ea —

(b) Pull up the valve and release jit. Check that it sinks
- |.» smoothly to the valve seat.

If not, replace the valve as a set. .

NOTE: Before using a new valve set, wash off the rust
eu Prevention compound “with: diesel fuel and perform, the

above test. . t

“INSPECT PUMP PLUNGERS

(a) ° Tilt the cylinder slightly and puil out the plunger. '
{b]} When released, the plunger should sink. down

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.

INSPECT CONTROL RACK AND PINION

Check the tooth surfaces of the control rack and pinion for
wear or damage.

NOTE: Before disassembling the pinion, che
matchmarks of the pinion and sleeve are alig

@the_cruiser_cult



FUEL SYSTEM — Injection Purp
FU-54

4. INSPECT SPRINGS
Using calipers, measure the free length of the spring 31

et 3
ay7

5 + Rat

\ i
EMGBOT |

Free length (Approx } mr (in) 1.
Item Delivery Plunger Governor Mechanical Speed Inner Outer |

valve 5 ie main governor contral idling Idling
spring pring spring spring spring spring spring

B 37.0 (1 457) | 49.4 (1.945) | 45.6 (1.795) 38.0 (1.496)
3B 370 (1.457) | 49.4 (1.945) | 61.6 (2031) 38.0 (1 495}

718, 13B (M/T) andq9B-T (MIT 49.8 (0.780) | 49 4 (1.945) 102 (0.402) | 24.0 (0.945) | 260 (1.024) } 23.8 (0937)
138 (A/T) and |
138-7 (A/T 198 (0 780) | 49.4 {1 945) 40.2 (0 402) ] 24.0 (0.945) | 24.4 (0.961) | 23.8 (0.937) .

If the free length is not as specified. replace the spring. 1|
INSPECT TAPPETS 1 =
Measure the combined looseness with the tappet roller ’
when assembled.

—_ an — Maximum combined looseness: 0.3 mm {0.012 in.) -
oO x If the combined looseness is greater than maximum, re- , |

place the tappet assembly.

FUGT22 |

Vacuum wi HAC [w/ HAC] - ~
INSPECT HIGH ALTITUDE COMPENSATOR {HAC}
fa) Apply 370 - 700 mmHg (14.57 — 27.56 in Ha, -

~

49.3 — 933 kPa) of vacuum to the HAC, and check
that push rod moves

Stroke: 3.1 — 3.6 mm (0,122 — 0.142 in) '
If abnormal, replace the HAC. ,

}

Measure the clearance between the push rod flange |
and HAC body www crulsercult Come:

Clearance (at sea levell:
6B and 3B 1 — 9,3 mm {0.004 — 0
41B and 13B 02 — 0.5 mm {0.008 — 0.

lf the clearance is not within specification, adjust Hien THES cul
adjusting screw

(b}

it

{
~!

|
1



FUEL SYSTEM — Injection Pump FU-55

-_ W/HAC NOTE: Since the position of the push rod depends on
£2, altitude, ihe clearance mentioned above must be 0 1 — 0.33 gaz mm (0.004 — 0.012 in} or 0.2 ~ 0.5 mm (0 008 - 6.020ZE ae in.) plus the amount of push rod shift as shown in theqo<da .550 figure,

g,Q00} ------ F wre tte

+000. _ 8607 :

ol 760 i :
if] O05 10 16 206

Push Rod Shift (mm) eusass

{3E-T [13B-T]
Pressure 1 36 kg/cm? INSPECT BOOST COMPENSATOR

fa) Apply 1.36 kg/cm? (19.3 psi, 133 kPa) of pressure to
the boost compensator.

(b} Measure the push rod stroke.
Push red stroke: 4,0 — 5.0 mm [0.157 — 0,197 in.)

ft If the stroke is not within specification, replace the boost
compensator.

4- 5 mm FU1383)
138-1 lc) Apply 1.36 kg/cm? (19.3 psi, 133 kPa) of pressure to
1.36 kg/em? 1.33 kg/cm? the boost compensator.

{d) Measure the time it takes for the pressure ta drop to
- 1.33 kg/cm? (18.9 psi, 130 kPa).

Pressure drop: 10 seconds or more
10 Seconds or More € If the pressure drops in less time than specified, replace

the boost compensator.

FUIJa4)

www crulsercult com
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FU-56 FUEL SYSTEM — Injection Pump

REPLACEMENT OF BEARINGS AND OIL
SEALS

1, REPLACE CAMSHAFT BEARINGS

[Front and Rear Bearings)

fa) Using SST, remove the bearings

SST B and 3B 09950-20017 1
118, 13B and 138-T

09950-58010 (09287-58010)
FIN BBE. !

{b) Using SST and a@ press, press in a new bearing
together with the plate washer and thrust washer(s) ml

SST SST 8 and 3B 09285-76010
11B, 13B and 13B-T

08260-58010 (09285-76020) bed

Bearing

Thrust
Washer

Plate
Washer

FLU1O26 L

[Outer Race of Front Bearing]

fa) Using SST and a press, press out the outer race. |

SST B and 3B 09286-76011
118, 138 and 13B-T

— 09260-58010 (09286-78010) |

Furgoz

(ib) Using SST and a press, press in a new outer race, [ -
SST B and 3B 09608-12010 (09608-00040} 1

11B, 138 and 138-T ;
SST 09260-58010 (09289-00010) -

Fugt23

[Outer Race of Rear Bearing]
(a) Using SST and a press, press out the outer raggay crusercult come
SST B and 38 09286-76011

11B, 13B and 138-T
09260-68010 (09286-76011) —_

= @the_cruiser_cult
SST |

Tubs)



FUEL SYSTEM — Injection Pump FU-57

{b) Using SST and a press, press in a new outer race.
SST 09608-12010 (09608-00040)

2. [B AND 3B}
B and 38 ~rae REPLACE BEARING OF SPEED CONTROL SCREW

eS i Install new gaskets.
WA
AM
ee

Ge irae
FUISI9.

3. REPLACE OIL SEAL OF LEVER SHAFT
Apply MP grease to a new oil seal lip.

FUL SAD

Fiyr$al

www crulsercult com
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FU-58 FUEL SYSTEM — Injection Pump

FUISEt

ASSEMBLY OF INJECTION PUMP

Assembly of Pump Body
(See pages FU-30 and 34) B and 3B
(See pages FU-31, 32 and 34} 11B and 13B
(See pages FU-31, 33 and 34) 13B-T

1. MOUNT PUMP HOUSING TO SST (STAND)
SST 09241-76022

2. INSTALL GOVERNOR HOUSING

[B and 3B)
Install a new gasket and the governor housing with
five bolts.

Torque:
10 mm bolt head 85 kg-cm (74 In.-Ib 8.3 Nx
12 mm belt head 190 kg-cm (14 ft-lb, 19 Nn —

[11B8, 138 and 136-T]

Install 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 No _.
12 mm belt head 190 kg-em (14 ft-lb, 19 Nen

3. INSTALL PUMP CYLINDERS AND DELIVERY VALV ~
fa) Align the notch of the pump cylinder with the kne

pin of the pump housing.

tb) Install the pump eylinder.

ic) install the delivery valve
www crulsercult COM

-
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FUEL SYSTEM — Injection Pump FU-59

FUOT25)

FUOBZE

{d) iB and 38}
Using SST and a plastic-faced hammer, lightly tap in
a new gasket.

SST 09260-76017 (09262-76010)
fe) [118, 138 and 13B-T)

Install a new gasket.

(f) [8 and 3B)
Install the delivery valve spring and holder Do not
torque the delivery valve holder yet

{g) 1118, 138 and 13B-T]
Install a new O-ring to the delivery valve holder.
Install the delivery valve spring, stopper and holder.
Do not torque the delivery valve halder yet.

INSTALL CONTROL RACK AND PINIONS
la) Install the control rack with the guide screw.

tb) Assemble so that the pinion with the sleeve swings
evenly left and right when the rack is moved to the
right and left.

{c} When installing the pinion to each pump: yegegut com
check the control rack for smooth a
movement.

@the_cruiser_cult



FU-60 FUEL SYSTEM — Injection Pump

Fubs 16

FUOEIS

Driving Face Driving Face
FUDB29

tunes
FUDE He

5, INSTALL PLUNGERS AND TAPPETS
(a) Install the upper spring seat and plunger spring
(b) Assemble the plunger and Jower spring seat
(c} Using SST, insert the plunger and lower seat assem.

bly with the designation mark of the plunger driving
face facing pump caver side.

SST B and 3B 09260-46012 (09275-46010)
118, 13B and 13B-T

09260-58010 (09275-45010)

Designation mark [Example]: 5,799

NOTE: After inserting the plunger, turn the lower spring
seat a half turn to position the notch facing downward so
the plunger will not slip out

(d) Using SST (A), insert the tappet tagether with the
adjusting shim through the camshaft bearing hole
and hatd the tappet to SST (B}

SST B and 3B 08260-76017
(09272-76011, 09273-76011)

116, 136 and 138-T
09260-58010
(09272-76011, 09273-76011)

{e} Align the driving face of the tappet with the groove
of the pump housing.

(f) Align the driving face of the Plunger with the groove
of the control sleeve.

{g) Using SST (B), press in the tappet and insert SST (C}
into the tappet service hole

SST B and 38 09260-46012 (09274-46011) and
09260-76017 (09272-76011)

118, 138 and 13B-T
09260-58010
(09272-76011, 09274-46011)

(h) When installing each plunger and tanpet, check the
control rack for smooth and effortiess movernent

i
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FUEL SYSTEM — Injection Pump FU-61

FuI6O3)

118,138 \ 2
and 13B-T

FUTSSS:
FUTSaS:
FUISSS

p—t

aA)
J &

eRe,x .No Spring Washer SS
rer i

Pa

FUO74O.

6. TORQUE DELIVERY VALVE HOLDERS

{a} Torque the four delivery valve holders.

Torque: 375 kg-cm (27 ft-lb, 37 N-ml
NOTE: When one delivery valve holder 's tightened,
rove the control rack to the right and left and check the
tightness of the rack

tb) Install the two lock plates.

CHECK SLIDING RESISTANCE OF CONTROL RACK
(See page FU-49)

Sliding resistance: 120 g (4.2 oz) or less

INSTALL CAMSHAFT

fa) Insert the camshaft into the pump housing.
CAUTION: Be carefut of the installation direction.

(b) Apply liquid sealer to the screw without the spring
washer.

(c} Install a new gasket and the pump flange with the |, com
five screws

CHECK CAMSHAFT THRUST CLEARANCE
(See page FU-48)
Standard clearance: 0.03 — 0.05 mm @the_cruiser_cult

{0.0012 — 0.0020 in.)
Maximum clearance: 0.1 mm (0.004 in.}



FU-62 FUEL SYSTEM — Injection Pump

B and 3B

Fulsé2

FUO7EG

FugTes

FUO7IS

RUT ALS)

10, INSTALL SPLINE SHAFT

11.

12,

13.

fa) Install the set key on the camshaft.
(b) Align the set key groove of the spline shaft with the

set key.

(cl Using SST, install the sptine shaft with the spring
washer and round nut.

SST B and 3B 09260-46012
(09266-46011, 09278-46010)

11B, 138 and 13B-T
09260-58010
(09266-76011, 09278-46020)

Torque:
6 and 3B 650 kg-cm

(47 ft-lb, 64 N-m)
718, 138 and 13B-T 925 kg-cm

(69 ft-lb, 91 Nem)

REMOVE SST FROM TAPPET SERVICE HOLES
Using SST (A), turn the camshatt and remove the SST (B).
SST B and 38 09260-46012

(09274-46011, 09278-46010)
11B, 138 and 136-T

09260-58010
(09274-46011, 09278-46020)

INSTALL PLATE PLUGS

fa) Apply liquid sealer on the threads and under the plate
plug heads.

(b} Install the four plate plugs.
Torque: 650 kg-cm (47 ft-Ib, 64 N-m}

INSTALL PUMP COVER

Install the gasket and pump cover with the two gaskAi¥ Ul
and boits

@the_crul
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FUEL SYSTEM — Injection Pump FU-63

FUIS27

Injectin Purnp Cover
FU1563)

FUDB3Z

SyOgay FUT AzS)

Adjustment of Pump Body

1, PRE-TEST CHECK AND PREPARATION

{a} The specifications for test nozzles and nozzle holders
are as follows’

Test nozzle:
B DN 4 SD 24 ND 80
3B DN4 SOND 135
118, 138 and 13B-T DN 12 SD 124

Test nozzle holder valve opening pressure;
B and 3B 115 ~ 125 kg/cm?

(1,636 — 1,778 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}

ib} Check the accuracy of the tachometer.

Allowable errar: + 40 rpm at 2,000 rpm

{c) Remove the injection pump and contro! rack covers.

{d) Mount the injection pump body on the pump tester.
te) Rotate the pump by hand and check that it turns

smoothly.

ff} 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 crursercult com
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Fu-64 FUEL SYSTEM — Injection Pump

FUOETS

Cover FuOs34,

40 ~ 45°C

Fuiaés FU0234

FUQ?S2

{g} Install the injection pipe with the following specitica.
tions" yy

Guter diameter: 6.0 mm (0.236 in.) 3 -
Inner diameter: 2.0 mm (0.079 in.)
Length: 600 mm (23,62 in.) s
Minimum bending radius: 25 mm (0.98 in.) or more %

+
too-<

th} Connect the fuel inet pipe. ‘ _
(i) Install the blind plug to the bleeder hole, 7-4

aio

me | |

ee
=

(i) Install the cover to the feed pump installation sur- =|
face, and fill the pump camshaft chamber with “et
engine ail. = -

a

" _

1 ~

{k) [B and 3B] } aT =
Fuel feeding pressure to injection pump should be
05 kg/cm? (7.1 psi, 49 kPa). ‘

()) £118, 13B and 138-T) 5 =
Fuel feeding pressure to injection pump should be
2.0 kg/cm? (28 psi, 196 kPa). ‘

(m} Fuel temperature for pump testing should be 40 —
45°C (104 — 113°F).

{n) Bleed the air from the pump housing

rt
aMe

h.
wo

e

te fo

r— 1

ta
y

We
s

NOTE. Be careful that fuel does not enter the DURAN crlusereuft come~
housing during bleeding.

fo) Race the injection pump to 1,000 rpm for 5 vin)
CAUTION: Check that there is no fuel leakage
abnormal noise. @the_cruiser_cult

*



FUEL SYSTEM — Injection Pump FU-65

30 Seconds

S|
FUOBIS FLUOZ3S

Fugees?

High Pressure

FUCEaa FUD soul

NOTE
® Measure the volume of each injection cylinder with a

measuring cylinder.

® Tilt the measuring cylinder for 30 seconds and pour out
the fuel. Then, raise the cylinder upright and measure
the next one.

@ To obtain an accurate reading, wait until the bubbles in
the graduated cylinder disappear before measuring.

CHECK SLIDING RESISTANCE OF CONTROL RACK
Using a spring tension gauge, measure the sliding resis-
tance.

Pume rpm Siding resistance _g (oz)
0 120 (4.2) or less

1,000 50 (1.8) or less

ADJUST INJECTION TIMING
Adjust pre-stroke for No. 1 Plunger
{a} Set the control rack position at 11.0 mm (0.433 in.

ib} Loosen the overtlow cock of the pump tester bench
nozzle holder.

{c) Fuel feeding pressure to the injection pump should ba
on the high side.

www crulsercult com
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FU0640)
FUG 43

FUO6aT
FugseZ

(d) Using SST, set the No. 1 tappet to BDC position, and
then set the dial gauge on the No. 1 tappet.

SST B and 3B 09260-46012 (09283-46010)
118, 138 and 13B-T

09260-58010 (09283-46010) |

a
 

o
r 

|
a

 
|

fe) Rotate the camshaft clockwise, and measure the lift
of the No. 1 plunger when it moves from BDC to the -
injection starting position {the point where fuel flow-
ing from the overflow pipe stops).

Pre-stroke: ~
B and 3B 1.80 — 2,00 mm

(0.0748 — 0.0787 in.)
11B, 13B and 13B-T 3.05 — 3.15 mm

{0.1201 — 0.1240 in.) “

{ff Using SST, adjust by changing the adjusting shim.
www crulsercult com=

SST B and 3B 09260-46012 (09280-46010)
118, 13B and 138-T

09260-58010 (09280-46010)

Adjusting shim thickness: @the cruiser_cult
0.10 mm [0.0039 in.)
0.15 mm (0.6059 in.)
0.20 mm (0.0079 in.) -
0.30 mm (0.0118 in.)
0.40 mm (0.0158 in.)
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FUEL SYSTEM -- Injection Pump FU-67

fe

SS

Fu0645 FUOGAT

Fuosées

B.

Adjusting shim thickness (cont‘d):
0,60 mm (0.0236 in.)
0.70 mm (0.0276 in.)
0.80 mm (0.0315 in.)
0.96 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 (0.0551 in.)

NOTE:
@ The pre-stroke will increase wrth 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 retamner.

Adjust Injection Interval!
{a} Using the No. 1 cylinder injection starting time posi-

tion as a base, measure the injection starting angles
in the order of injection.

Cylinder No. Injection starting angle
1 o
3 g9°30' — 90°30"
4 179°30° — 180°30°
2 269°30" — 270°30'

(ib) 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

fa) Using SST {A), Insert the 0.2 mm (0 008 in.) gauge of
SST (8) 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, 13B and 13B-T
09260-58010 (09280-46010) and
09288-4601 4

Tappet clearance: 0.2 mm (0.008 in.) org@aréuisercult com
CAUTION: If there is interference between—he—

t
plunger driving face and lower portion of
or if resistance is felt while rotating the \¢e
indicates that there is less than 0.2 mra;it-
clearance so/do not rotate it any further.



FU-68 FUEL SYSTEM — Injection Pump : J
lb) If the tappet clearance is less than specification 71

recheck the pre-stroke.

Pre-stroke: ~
B and 3B 1.90 —- 200 mm

(0.0748 — 0.0787 in.) ‘
118, 13B and 138-T 3.05 — 3.15 mm

(0.1201 — 0.1240 in.)
{c) Recheck the injection interval,

Cylinder No. Injection starting angle 7
1 o° :

3 89°30’ — 90°30" jo

4 179°30 — 180°30°

2 269°30' - 270°30° a

Ea

7
4. ADJUST INJECTION VOLUME e

{a}. Remove the blind plug from the bleeder hole and toe
install an overflow vaive. =

{o) Measure each injection volume. ~

Fuos46

mm fn.) stroke ee (cu in.) ce (cu in}
16.0 (0,630) 700 200 140-160 (085 — 0.98) | 12 (007) -
86 (0339) | 1,000 200 46- 56(028-034) | 04 (0.02)

B 117 (0460) | 1,100 200 100 - 106 (0.61 - 065) | 04 (003) : ~-

117 (0460) | 1,700 200 104~114(0.63-070) | 0.6 (0.04)

6.5 (0256) 325 500 25- 45 (0.15-034) | 1.0 006)
17.5 (0689) 100 200 13.5 -— 165 (082-—1,01) | 181011) -

3B 80 (0315) | 1,000 200 43- 511026-06.31) | 06 (0.04) ,
es weather spec 129 (0.508) | 1,100 200 11.1 - 117 (0.68 - 0.71) | 06 (0 Q4by dusbrcutfcom=

22100-58022 128 (0508) | '1,700 200 11.3 — 12.3 (069-075) | 0.9 (0 95T-> =a
65 (0256) 325 500 20- §01012-031) | 15 obg EE

178 (0 689) 100 200 | 149-160 085-098) | 1.210087 to 7
38 80 (0.315) | 1,000 200 43- §14026-031} | 04 02} :

(Others) 129 (0.508) | 1,100 200 111-117 (0.68 - 0.71) | 04 (002) Le
129 (0508) | 1.700 200 113-123 (068-075) | a6 (004) |

6.5 (0 256) 325 500 25-— 45 (0.15 -0.34} | 1.0 (006) ®
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FUEL SYSTEM — Injection Pump FU-69

- contd

item cortelan [Pump rom | Measuring Meer cylinder vent
mm fin} ce (cu un} cc Icu in}

1 16.0 {0 6390) 100 200 100-140 (061 -085) 16 (010)
118 104 (0.409) 1,100 200 yor - 3115 (0.62 — 0.70) 09 (005)

twio HAC} | 10 2 (0.402) 1,800 200 ga9-101 (054-0 62) 12 (007)
oto 388) 325 500 35- 65 (0.21- 040), 1.5 (009)

16.0 (0630) 700 200 190-140 (061 —0.85)| 1,6 (0 10}
1B 10 4 (0.409) 1,100 200 95 - 10.1 (0.58 -062)) 0910 a5)

10.3 {0 406) 1,800 200 93-105 (057 ~ 0,.64)| 12 (007)
(wi HAC) r Appar

91 (0358) 325 500 35- 65 (21 - 040)| 1.5 (009)
16.0 (0.630) 100 200 124-164 (076 - 4.00)) 16 {0.10}
10.5 104123} 1,100 200 112-118 (0.68 = 0.72}} O09 (005)

136 M/T 108 - 12.0 (066 - 073)
twio HAC} 10.3 {0 406) 1,700 200 108-122 (66-0 74} 12 (0.07)

Po 388) 325 500 35- 65 (0.21-0.46)) 1.5 (0.08)
16.0 (0.630) 100 200 12.4~-16.4 (0.76 - 4,001] 1.6 (010)

138 MT 105 (0.413) 1,100 200 412-118 (0.68 - 0.72)| 0.9 (0.05)
10.4 (0.409) 4,700 200 113-123 (0.69 - 0.75)) 1.2 (0.07)

tw/ HAC) oP 358) 325 500 35- 65 (0.21 ~0.40)) 1.5 (0.09)
16.0 (0.630) 100 200 188-22.8 (1.15 - 1.39)| 1.6 (0,10)

198 A/T 10.2 (0 402} 1,100 200 11.2-11.8 (068 - 0,72) | 0.9 (0.08)
10,0 (0.393) 1.700 200 106-118 (065 - 0.72)| 1.2 (007)

8.4 (0331) 490 500 425 - 7.25 (0.26 - 0.44)| 1.5 (0.09)
160 (0.630) 100 200 124-164 (0.76 - 100}) 1.6 {0.10}
11.1 (0.437) 1,100 2600 135-143 (082 - 0.87)| 0.9 (0.05)

13B-T M/T 109 (0.429) 4,700 200 129-139 (0.79 - 0.88)) 1.2 (007)
oP ae8) 325 500 35- 65 (0.217 -0.40)} 1.5 10,09)

160 (0630) 100 200 176-228 (107 -139)| 1.6 {010}
498-T A/T 108 (0.425) 1,100 200 128-136 (0.78 - 0.83)| O9 (0.05)

109 (0429) 1,700 200 136-146 (083 ~ 0.89}4 1.2 (007)
84 (0331) goo | 500 [428-725 (0.26 - 0.44), 1510.09) |

* Be

L te yh? ~~? (ec) Loosen the clamp screw of the control pinion, and
f S¢ ye } adjust by rotating the control sleeve.

em Ot
i ra C_ ey ta Tle www crulsercult com
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FUISI6

FUTE 17!

(3)

F153

Assembly of Governor [B and 3B]
(See page FU-32)

_ and round nut.

Fuibi2

INSTAL’ STOP AND ADJUSTING LEVERS

' i

(a) Install the following parts 4.(1) Return spring 3 _
(2) Stop lever # !
(3) O-ring - |
(4) Washer wt
{5} Set key
(6) Adjusting lever ! | -
(7) Bolt

Torque: 85 kg-cm (74 in.-Ib, 8.3 N-m) | _
{b} Hook the return spring to the step lever. :

£

= {

INSTALL STEEL BALL GUIDE
Using SST, install the ball guide with the spring washer

SST 09260-46012 (09278-46010) and
09260-76017 (09266-67011)

Torque: 550 kg-cm (40 ft-lb, 54 N-m)

INSTALL STEEL BALLS AND SLIDER | -
Install the following parts.

(t) Six steel balls H
Apply MP grease to the steel balls.

(2) Slider
(3) Plate washer {thick}

|

ffINSTALL CONTROL RACK LEVERS UW
Z,la} Install the upper control lever, plate washer and lowew crussercult ¢om

control lever.

(b) tnstall the shifting pin.
(c) Install the bolt
Torque: 55 kg-cm (48 in.-Ib, 5.4 Nem)

-riser cul

| &

“ee
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FUEL SYSTEM — Injection Pump FU-71

Ma} (2) (3) FUISIL

FuIsIO

(4)

FUTGO4

5. INSTALL SPEED CONTROL SPRING AND GOVERNOR
COVER

Install the following parts

(1) New gasket

(2) Spnng seat (thin)
(3) Speed contro! spring

(4) Governor cover

(5) Six bolts
Torque: 85 kg-cm (74 in.-Ib, 8.3 Nem)

6. [w/ HAC]
INSTALL HIGH ALTITUDE COMPENSATOR tHAC)
Install the HAC with the three bolts.
Torque: 85 kg-cm (74 in.-lb, 8.3 N-m)

7. INSTALL GOVERNOR DIAPHRAGM
{a} Install the following parts:

{1) Governor diaphragm

(2) Connecting bracket

(3) Spring washer

{4} Nut

{tb} Align the knock of the governor diaphragm with the
knock groove of the governor cover.

(c} Insert the governor diaphragm into the governor
cover.

8. INSTALL GOVERNOR MAIN SPRING AND GOVERNOR
DIAPHRAGM HOUSING

install the following parts:

41) Governor main spring

(2) Adjusting shim(s)
8) Governor diaphragm housing
(4) Four screws

www crulsercult com

@the_cruiser_cult



FU-72 
FUEL SYSTEM — Injection Pump

—,

Adjustment of Governor [B and 3B]
Governor Charactecristic Diagram

B

Pneumatic Governor Sectian Mechanical Governor Section

1,100

950 Pa
A

850 40 =
E

Fo 750 =
a 

eP 640 g Vacuum 450 mm H,0e 600 g 117— 
a

E x
3 g °8o 

c

> FS
rH
o
3

Le

11.710.0 7.26.3 192 20.5
8.0 19.4

Control Rack Position (mm) Pump Speed (rom)

3B

Pneumatic Governor Section Mechanical Governor Section lend

, 1,200 

| -

1,000 
fi -va 
'

= 
a

8 
A? = Vacuum 400 mm H,0

E — 129 | -= 5 -e 700 = 
*3 

o 9.15 

ge.2 a0 2 89 clos> 5 3 49.2 go
= eefs] 

Sesé 
IW cr fis erkeeytcom40G 5 * Cold weather spec. “ :‘ 3G Part No. 22100-58072 b5 ¥ =

4 
* | -LL i{}$— @the_cruiser_cit129 437 7057 17176 195 205 as

Control Rack Position (mm Pump Speed (rpm) oan -: 
FUISOT ¥ 4
Fursor by An |

bh wait!
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FUEL SYSTEM — Injection Pump FU-73

1. PRE-TEST CHECK AND PREPARATION
(See page FU-63)

2. PREPATATION

{a) Remove the sealing screw plug.

tb} Using SST, loosen the idle spring capsule to keep it
inoperative.

SST 09260-76017 (09282-76010)

ee
 

ce

—_
—

(ch Remove the cap nut and gasket.
{d) Fully tighten the speed control screw.

way 
B

U
 

Rm
 

ap
 

nee

—_—
 

— 
_——

 
—

jo 3. CHECK AIR-TIGHT OF VACUUM CHAMBER
(a) Set the pump speed at 600 rpm.
(b) Apply 500 mm H,0 (19.69 in. H,0, 4.90 kPa} of

vacuum to vacuum chamber.

pepe 
re 

arp
a 

Rae 
ee 

RE 
a

“

(c) Measure the time it takes for the vacuum to drop to
480 mm H,0 (18.9 in. H.O, 6.28 kPa).

\ 500 mm H,0 Pressure drop: 10 seconds or more
480 im H,0 If the pressure 1s less than specification, retighten the

{ . screws of the governor diaphragm housing. If necessary,
replace the grovernor diaphragm.

"10 Seconds or MoreB
F452 F550)

4. ADJUST PNEUMATIC GOVERNOR SECTION
A. Adjust initial position of control rack

; ta} Measure the control rack position. www crulsercult com

It F Vacuum Control rack p 2—=—
em ump rpm mm H,0 fin H,O, kPa)
a 60a 600 (23.62, 5.88) 117 (0.461h—~

38 606 400 (15.78, 3 92) 12.9 (0508) tr



FUEL SYSTEM — Injection Pump

{b) [w/o HAC]
Adjust by turning the full stop capsule.

te 
plo

d 
ab

t
—

T 4

ro
w 

oe

{cel [w/ HAC]
Adjust by turning the HAC body. | -

=

a

Adjust governor main spring oe
(a) Measure the control rack position. | |

pot
hern Pump rpm mm MO ie HO, kPa) Control rack Position a, fin) j + |

600 (23 62, 5.88) 117 (0.461)

B 800 640 (25.20, 6.28) 114 - 11.7 (0.449 - 0.461) 7
750 (29 53, 7.35) 83 — 107 (0.366 - 0421}

3B 400 (15.75, 3.92) 12.7 — 13.1 (0.500 -— 0516) =~

Cold weather spec. ) 600 580 (22 83, 5 68) 12.3 — 132 (0.484 — 0.520)
Part No. 22100-58022 700 (27 56, 6.86) 8.7 — 107 (0.343 ~ 0.421) as]

400 (15.75, 3.92) 129 (0 508) ~
3B (Others) 600 580 (22.83, 5.69) 12.5 —- 129 (0492 —- 0508) .

700 (27.56, 6 86) 8.9 -— 10.5 (0350 - 0413) _

Le ty |
. woe alL Main Spring Adjusting Shim a

(b} Remove the governor diaphragm housing, and adjust
by changing the main spring adjusting shim. '

Adjusting shim thickness: 9.5 mm (0.020 in.) www crulsercult cont
1.0 mm (0.039 in.)
2.0 mm (0.079 in.)
3.0 mm (0.118 in.) -

NOTE: The control rack position will increase RibR-Gurser_cutt
decrease in shim thickness and decrease with an increase. i

(c) Recheck the initial position of the control rack



FUEL SYSTEM — Injection Pump FU-75

Adjust idling spring

la) Measure the control rack position.

tern Pump rpm Vacuum Control rack position
mm H,O fin 1,0, kPa} mm (ind
850 (33.46, 8 34} 75-85 (0.295 - 0.335)

B 600 950 (37.40, 9.32) 71-73 (0.280 — 0.287)
1,100 (43 31, 10 73) 53 —7.3 (0.209 — 0.287)

30( 60 weather spac \ 800 1,000 (39 37,9 B1) 67—-7.3 (0264 — 0.287)
PartNo 22100-58022 1,200 (47 24, 11.77} 50 -6.4 (0.197 —0 252)

1,000 (39.37, 9.81) 69 -7.1 (0.272 —0.280
3B (Others) 600 1,200 (47.24, 1177) 52-62 {0.205 — 0.244)

LL

{b} Using SST, adjust by turning the iding spring cap-
sule.

SST 09260-76017 (09282-7601 Q}

ADJUST MECHANICAL GOVERNOR SECTION
Adjust speed control spring
ta) Measure the control rack position.

Item Purp rpm mm NO tin, 1,0. kPa} Conwral rack Position im lin.}
1,920 450 (17.72, 4.41) 117 {0.461}

B 1,940 450 (17 72,441) 115 — 11.7 0.453 - 0461)
2,050 460 (17.72, 4.41) 8.8 — 10.4 (0.346 — 0.409}
1,700 400 (15.75, 3.92) 125 — 13.3 (0.492 - 0.524)

38 1,760 400 (15 75, 3.92) 12.3 — 13.3 (0.484 - 0524)
{ Cold wears 68022) 1,950 400 (15.75, 3.92) 7.7 = 106 (0303 ~ 0417)

2,0500 400 (15.75, 3.92) 9 2 (0.362) or lesww crulsercult com
1,700 400 (15.75, 392) 12.7 — 13.1 (0.600 (05 WES”

3B (others! 1,760 400 (15.75, 392) 125 129 0492 | ee”
1,950 400 (15.75, 3.92] 79 — 104 (0311 eae cer chit

LL 2,050 400 (15.75, 392) 8.9 (0.350) or less ~



FUEL SYSTEM — Injection Pump

(b)

a}

(b}

Adjust by turning the speed control screw

Operate the adjusting lever in several times in order
6. ADJUST TOTAL INJECTION VOLUME

to stabilize the injection pump.

Measure the total injection volume

@the_cruiser_cult

+ Total injection volume
Vacuum Measuring 7

Item Pump rpm " of each cylinder -
mm H,0 (in. H,0, kPa) stroke ce (cu m}

700 120 (4.72, 1.77) 1,000 182.0 -1980 (111-121)
Bwio HAC 1,100 120 (4.72, 1.77) 1,000 2020-2100 (12.3 - 128) =

1,700 120 (472, 1.77} 1,000 210.0 -— 226.0 (128 — 13.8) |
B w/ HAC 700 120 (4.72,177) 1,000 190.0 — 206.0 (116- 12.6)

1,100 120 (4.72, 1.77) 1,000 2020 - 210.0 (12.3 - 128) ~
{w/o Tachometer). 1,700 120 (4.72, 1.77) 1,000 2120 - 228.0 (12.9- 139}

700 150 (691,147) 1,000 190.0 — 2060 (116-126) ~
B wi HAC 1,100 300 (11.81,294) 1,000 2020-2100 (123-128)

(w/ Tachometer} 1,700 450 (17.72, 4.41) 1,000 2120 — 228.0 (12.9 — 13.9) .
3B w/o RAC 700 150 (5.91, 1.47) 1,000 1980 ~ 2220 (12.1 — 13.5) 7

ce weather spec. 1,100 260 (1024, 2.55) 1,000 2220 - 234.0 (135 -14.3}
rt Niooton e022 1,700 400 (15 75,392) 74.000 2260 -— 250.0 (1398-15 3} -

700 150 (6.91,147) 1,000 202.0 —- 2180 (123 - 13.3)
3B w/o HAC(Others) 1,100 260 (10.24, 255) 1,000 224.0 ~ 2320 (13.7 - 142)

er: 
~

. 1,700 400 (15.75, 392) 1,000 230.0 - 2460 (140-150)
700 150 (5.91, 1.47) 1,000 206.0 ~ 222.0 (126 -— 13.5)

3B wi HAC 1,100 260 (10.24, 2.55) 1,060 224.0 -— 232.0 (13.7 -wiw2tursercult come
1,700 400 (15.75, 3.92) 1,000 226.0 - 242.0 138-75



FUEL SYSTEM — Injection Purp FU-77

Fuis24

FUT BOB

Fu+607!

FUT S05

7.

(c) [w/a HAC]
Adjust by turning the full stop capsule

id) (w/ HAC]
Adjust by turning the HAC body.

SEAL PARTS

Seal with new seal wire, lead seal and sealing screw plug
as shown

www crulsercult com

@the_cruiser_cult



FU-76 FUEL SYSTEM — Injection Pump

-——

118 (w/ HAC) and 13B (w/o HAC)

. A
{6)

Fu1&D0

11B (w/ HAC) and 13B (w/ HAC}

{5}| Tae
1)On [re

(a) j
(hig)

FUISS3

13B-T

(4)

Fuge

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. [1%B AND 13B]
INSTALL STOPPER ARM AND STOP LEVER
Install the following parts.

(1) [wi Hac]
HAC arm

(2) [wf HAC]
New O-ring

(3) Stopper arm J [ -
(4) New O-ring
(5) Return spring .
(6) Thrust washer |
(7) Stop lever
(8) [w/o HAC) : -

Balt .
(9) [w/ HAC] ”

Nut - -
(10) Iw/ HAC]

HAC lever

(11) fw/ HAC] - i
Spring washer

{12} fw/ HAC] -
Nut TM

2. [11B AND 13B] ‘
CHECK THRUST CLEARANCE OF STOPPER ARM
{See page FU-45)
Thrust clearance: 0.05 — 0.20 mm

(0.0020 — 0.0079 in.) -

3. [138-T]
INSTALL NO.2 FULL-LOAD STOPPER HOUSING

{a} Assemble following parts.

(1) No 2 Full-toad stopper housing

(2) Boost compensator arm -
{3) Spring seat

Torque: 190 kg-cm (14 ft-lb, 19 Nem}

(4) Stopper arm
(b} Using SST. install a new O-ring and the No. 2 stopper \

housing with the four bolts. www crulsercult CO
SST 09260-58010 (09276-76010)

Torque: 85 kg-cm (74 in.-tb, 8.3 N-m}

@the_cruiser_cult
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AUISSa

FUID30)

Adjusting Nut

FUOg4E

Fuyag9

(c) Install the following parts:
(1) New O-ring

(2) Return spring

(3) Stop lever

(4) Spring washer

(5) Nut

4. ASSEMBLY FLYWE!IGHT

{a} Install the following parts:

{1} Spring seat

(2) Mechanical spring
(3) Inner spring seat

(4) Speed control spring
(5) Inner adjusting washer

(6) Inner idie spring

{7} Outer adjusting washer

(8) Outer idle spring

(9) Spring guide

(10) Adjusting nut

CAUTION: Instail the adjusting washers on the guide
sleeve side.

(b) Preset the protrusion of the adjusting nut.
Protrusion: Minus 0.4 — Plus 0.2 mm

{Minus 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 OF DAMPER

{al Install the camshaft bushing and flyweight without
the dampers.

fb) Install the thrust washer and round nut.

Torque: 525 kg-cm (38 ft-ib, 51 Nem)
(c) Measure the thrust clearance. (See page

0.02 — 0.10 mm
{0.0008 — 0.0039 in.)

fd) Remove the flyweight assembly and camshaft bush-
ing. (See page FU-44)

FA Lliser_cult
Thrust clearance:

www crulsercult com



FU-80 FUEL SYSTEM — Injection Pump

6. {M/T]
INSTALL DAMPERS AND CAMSHAFT BUSHING

la) Place the six dampers in position into the flyweight
holder

M/T

=o < | ib} Push in the camshait bushing.DS SNA
ap S EE

| -
7. INSTALL FLYWEIGHT ASSEMBLY |

FULTIE FUIQSE

fa) [A/T] 7
a §sT Install the set key to the camshaft.

(b) [A/T] |
Align the set key with the flyweight key groove.

(c) Slide the flyweight assembly onto the camshaft.

{(d) [A/T] |
Install the spring washer. TM

fe) [M/T] i
Install the thrust washer.

(f) Using SST, install the round nut.

SST 09260-58010 (09260-78010, 09278-46020)
Torque: M/T 525 kg-em (38 ft-fb, 51 N-ml -

A/T 550 kg-cm (40 ft-lb, 54 Nem)

FUG?5 3

8. INSTALL GUIDE BUSHING _

Using SST, install the guide bushing with the two bolts.
Torque: 80 kg-cm [69 in.-lb, 7.8 N-m)
SST 09260-58010 (09278-46020) i

FUISSS

9. INSTALL SLIDING WEIGHT SHAFT
{a} Install the following parts: -

(1) Sliding weight shaft
Check that the sliding weight shaft slides light-
ly.

(2) Jointing bolt with thrust washer

(3) Lock nut

(4) Lock washer

(5) Lock nut

ib) Adjust the thrust clearance of the jointing bolt. ~
Using a feeler gauge, measure the thrust clearance
between the jomting bolt and flyweight.

Thrust clearance: 1.5 — 2.0 mm www cruisercult Cor
(0.059 — 0.079 in.)

lf the thrust clearance is not within specificat
with the two lock nuts Hf necessary, adjust by in ing -
the thrust washer. @the_cruiser_cult
{c) Check the fitting dimensions of the sliding weight .

shaft. (See page FU-43)} =

Fitting dimensions: 49.7 — 50.1 mm
7 ORF — 1 O77 in}
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FUEL SYSTEM — Injection Pump FU-81

(d} Stake the lock washer

40, ASSEMBLE SHACKLE AND CONTROL RACK ARM

Assemble the shackle and arm with the E-ring.

Contral
Rack Arm

Shackle
FUI391

eesim
eall
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w
T

'

pe
e
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cd
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141, INSTALL SHACKLE AND CONTROL RACK ARM
ASSEMBLY

Install the following parts:

{1) Shackle and arm assembly

(2) Arm nut

(3) Spring washer

(4) Bolt
(5) Return Spring

Fulaod
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12. ASSEMBLE FLOATING LEVER

ta} 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} (@ (0.0020 — 0.0079 in.)

P
& (2) Return spring

{2] {3) Control lever, return spring and E-ring

713. INSTALL FLOATING LEVER ASSEMBLY

Install the floating lever assembly with the E-ring.

www crulsercult com

@the_cruiser_cult
Lever
Assembly

L_ FULISS



FU-B2 FUEL SYSTEM — Injection Pump

Funz56

Fu1400

Furaot

Fuis3z

FuISSS

14. INSTALL SLIDER AND SUPPORTING LEVERS

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-40) x

0.08 — 0.12 mm oa
(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 i
(See page FU-40) |

0,05 — 0.20 mm
{0.0020 — 0.0079 in.)

(8) Tapered bolt : |
Position the key groove of the steering lever .
upward, and install the tappred bolt. ‘

Thrust clearance:

Thrust clearance:

Torque: 55 kg-cm (48 in.-Ib, 5.4 Nem) t r
(9) Set key :
(10) No. 1 adjusting lever |

(11) Bolt
Torque: 85 kg-cm (74 in.-lb, 3.3 N-m)

(12) Spring arm
(13) [W/ HAC] www cruisercult|corn

HAC with bracket

(14) Two boits

Torque: 85 kg-cm (74 in.-lb, 8.3 N-m) |
@the_cruiser_cult

(15) Return spring 1

| !
+ wm!



FUEL SYSTEM — Injection Pump FU-83

(16) No, 2 adjusting lever

Torque: 85 kg-cm {74 in.-lb, 8.3 Nm}
(17) Two bolts

16 INSTALL GOVERNOR COVER ASSEMBLY

la} Place a new gasket in position on the governor haus-
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 long end of the sliding block
upward,

{d) Using a small screwdriver, align the shaft holes of the
supporting levers and governor cover.

{e) Push in the supporting lever shaft.

FUIGI2

(f) Install the governor cover with the six bolts
Torque: 85 kg-cm (74 in.-Ib, 8.3 N-m)

be
a 

1
 es

pe
 

e
e

e

FUuOTIS.

lg} Apply liquid sealer on the threads and under the
screw plug heads.

| darans
inad

(h) Install the two screw plugs. www crulsercult com
Torque: 120 kg-cm (9 ft-lb, 12 N-m}

@the_cruiser_cult
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FU-84 FUEL SYSTEM — Injection Pump

BU and BY

Pures

FUISEO

FUE oO?

FUTEAS

11B (w/o HAC) and 13B {w/o HAC}

= (SRIRN!

© RNG
Julau?

17.

18,

19.

es
 

&

() = [BU and BY]
Adjusting bracket with the two bolts. 3 |

Torque: 85 kg-cm (74 in.-lb, 8.3 N-m} ¥ ”

|

]
-

| d

§) Install a new O-ring and the cover plate or dash pot \ 7
with the two bolts.

Torque: 85 kg-cm (74 in.-lb, 8.3 N-m) !
{

La |

|
i

i

Iw/ HAC] \INSTALL CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR (HAC) -

(138-T] _
INSTALL BOOST COMPENSATOR

Install a new O-ring and the boost compensator with the
four bolts -
Torque: 85 kg-cm (74 in.-Ib, 8.3 N-m)

ASSEMBLE FULL-LOAD STOPPER HOUSING
fa) [11B (w/o HAC) and 138 (w/o HAC] www crusercult Cone

Assemble the following parts:

NOTE: Use the springs indicated “A,” “BTM and ‘
=

@the_cruiser_cult



FUEL SYSTEM — Injection Pump FU-85
—

11B w/o HAC) and 138 (w/o HAC)
45}

(3)
ij—_—_
(2}

|

(6)

A a
‘ Pu1594

if 718 (w/o HAC} and 13B (w/o HAC}
£ rv)

‘ om {10}

Can (8) _— ff
7 9) O_O,
~ A ED

Ff

g‘3 Fyisa3

716 tw/ HAC), 138 (w/ HAC} and 13B-T

i FuIaOS
;~~ TB tw) HAC), 138 (wi HAC) and 13B-T
i eo
e a

-t {1}

?

: (4)

118(w/ HAG), 13Btw/ HAG} and 13B-T

FUSS

(1) Shding plate

(2) No.1 adapter screw, bushing and “'B’ spring
(3) Lock out

(4) Full stop cam

(5) No. 2 adaptor screw. “C’’ soring 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)

Thrust clearance; 0.03 — 0.08 mm
(0.0012 —- 0.0032 in.)

(7) “A” spring and full-load stopper housing
(8) Sliding plate shaft
(9) Screw plug

Apply liquid sealer on the threads and under the
screw plug head.

(10) Stopper screw

(11) New gasket and nut
(32) New gasket and cap nut

fo) (11B lw/ HAC), 13B (w/ HAC) and 13B-T1
Assemble the following parts,

NOTE: Use the spring indicated “A,” “B” and “c"

{1} Shding plate
(2) No. 1 adaptor screw, bushing and “’B” spring
(3) Lock nut

(4) Full stop cam

(5) No 2 adaptor screw, “C" spring and two lock
nuts.

‘6) Connecting pin, thrust washer and E-ring
Check the thrust clearance of the full stap cam
(See page FU-37)

Thrust clearance: 0.03 — 0.08 mm
(0.0012 — 0.0032 in.)

{7} Stopper screw

(8) “A spring and full-load stopper housing
www cruisercult com

(9) Sliding plate shaft
(10) Screw plug

Apply liquid sealer on the threads J
screw plug head. @the_cruiser_cult

(11) New gasket and nut
{12} New gasket and cap nut



FU-86 FUEL SYSTEM — Injection Pump

(c} Preset the full stop cam position with the No. 1 angNo 2 adaptor screws
Distance (A and B):

i 11B (w/o HAC) and 13B (w/o HAC)
4 

Approx, 27.0 mm (1.063 in.} 
a11B (w/ HAC), 13B (w/ HAC) and 13B-T :A 8 Approx. 22.5 mm (0.886 in} sw= 

.

=a / Fuloss) -
(d} Install a new O-ring and the cover plate with the twobolts. 7"
Torque: 85 kg-cm (74 in.-Ib, 8.3 N-m)

tn |

FULD7?

-20. INSTALL FULL-LOAD STOPPER HOUSING ASSEMBLY
Install a new O-ring and the stopper housing assembly
with the four bolts. | -
Torque: 86 kg-em (74 in.-lb, 8.3 Nem}

1

FuIsay

21, [w/ A/C]
INSTALL IDLE-UP ACTUATOR ne

FUIS48

www crulsercult come=

@the_cruiser_cult



FUEL SYSTEM — Injection Pump FU-87
\
|17 Adjustment of Governor (118, 13B and 13B-T]
L

i
Governor Characteristic Diagram

~ [11B (w/o HAC}

Medium Speed Contral

_ Wor == 6

£ 3.1 " ) g7
cc .

2 77
@ Idle Speed Control
vi 63 Maximum Speed Control
Z 6.2 or |.2 or less

3 43

5 31
o

rs)

1 325 567 8 1112 1819 2122
Pump Speed (rpm) x100

11B (w/ HAC}

Al Medium Speed Contral
* — 10.6 or 10.7

— more TOS 10.5 104 10.3
i = ” ‘7 9.8
!it = a1 |
i 2

7 3 Idle Speed Contro! 44
: a Maximum Speed Control
‘ = 6
' uo

a3 4.3) 6 2 or less
5 3.15 .

. [s) \ f—
> 325 567 8 11:12 1819 2122

Pump Speed (rpm) *%100

13B M/T (w/o HAC) BB

Medium Speed Control
19 8 A

= 106 or 10.4 10.5, 10
E more | M99
c 9.1
o3 \dle Speed Control 77
[~]- 6.3 Maximum Speed Control
Oo « www crulsercultlcom
aoc 60 or less3 43 =A
rj 3.1
oao L @the_cruiser_cult

1 #325 5678 111202~«1718 2122 purses
FUISOD

_ Pump Speed (rpm) X100 FUTSOA



FU-83 FUEL SYSTEM — Injection Pump

Governor Characteristic Diagram (Cont'd)13B M/T (w/o HAC) BU and BY

Medium Speed Control

igee| a 04 105, 104
mere 4r£ 

100

~ 84

2 Idle Speed Control 77
ie]

(B83= 
Maximum Speed Controlic]

= 43 

6 2 or less

= 3.1 a
& } I~

an ‘
1 325 5678 1112" 4748 2722

Pump Speed (rpm) X100

13B M/T (w/ HAC)

Medium Speed Control
108$108 of + —~L 10.4 105 (105

5 9.1

g Idle Speed Control W7
3 6.3 

Maximum Speed Controlz=
3 48 

6 2 or tess

& 3.1

. 1 325 5678 1112" 1718 a122
13B A/T Pump Speed (rom) x100

Medium Speed Control

10.410.6 ofp og 102400£ more ts * N98
5 84 N

& Idle Speed Control! 70
a 64 

.3 

‘ 
Maximum Speed Cantral= 44 60 or jess= 32

o
ra)

1 45678 Witz” 1718 2122

X100Pump Speed (rpml

——

-

-
af
1!
a “7

: '

4

|
'

n

H
7

i
i

-

a)
4

Pa

om
we

" -

zt

-~

-

-

-

-

-

od
rt
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FUEL SYSTEM — Injection Pump Fu-89

Governor Characteristic Diagram (Cont'd)

738-7 M/T

Medium Speed Control

411112 111 103

ziosol-y YI a
_ Emore 9.8

c 91
4S Idle Speed Cont i]
3 le Speed Contro 7

~ 4 83 Maximum Speed Control
& 433 i 6.2 of less

| é{ 4 _s
| 7, 325 55 7 8 Tin” 17 19 2322
~ X100

i Pump Speed (rpm)

438-T A/T

Medium Speed Control
10.6 oF 11.0

Emore — “10.7 108 10.9
— 100 I rm 9
&

2
= B4c idle Speed Control 70
*g & 4 Maximum Speed Control

. [oad
ic) 44z | 6.2 or less
go x

4 
5

125 468678 1112 i719 ~«2122
Pump Speed (rpm) X100

| 
FUISOS
FUISO?

'
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FUEL SYSTEM — Injection Pump

Cover Plate

FUOTAA

1. PRE-TEST CHECK AND PREPARATION
(See page FU-63}

2. REMOVE CAP NUT AND COVER PLATE

3. INSTALL ANGLE GAUGE To ADJUSTING LEVER

| FU16 10] 

-~

l
J

{

FUTSU 

'

4, PRESET IDLE SPEED CONTROL ,o0TM
fa) Measure the contro! rack position.

Adjusting Adjusting P Control rack position -~Iter lever position lever angle ump rpm mm fin.) \118 M/T and 13B M/T Idle Approx, 23 5? 325 88 - 9.4 (0346 —o 370} ,13B A/T Idie Approx. 23 5° 400 81-87 (0319 ~ 0,343) ~13B-T M/T idle Approx O° 325 88-34 (9346-0 370) '
i3B-T AfT Idle Approx 0° 400 8.1 - 8.7 (0.319 - 0.343} ~

t

www crulsercult Cor
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FUEL SYSTEM — Injection Pump FU-91

{b) Adjust by turning the idle speed adjusting screw.

FLUTES

. NOTE: The idle adjusting screw will change the governor
characteristic as shown in the illustration.

e

2
FA
o
a
x

Esal

Screw In =

l Pump 7pm Fugga7
i

. 5, ADJUST IDLE SPEED CONTROL
| (a) Measure the control rack position.

: Adjusting ays
. {tem Jever Pump rpm Control rack position find Adjusting point
] position "
i 100 10.6 (0417) or more -

" 118 M/T 325 B.8— 9.4 (0.345 —- 0370} | Idle speed adjusting screw

| 13B M/T Idle 600 56— 7.0 (0220 — 0.276) | Adjusting nut or washer (A)
~ 13B-T M/T 800 3.9—- 4.7 (0.154 — 0.185) | Adjusting nut or washer (B}

1,200 24- 38 (0094 -— 0.150) -

3 . 100 10.6 (0417) or more -

ca 400 8.1—- 8.7 (0319 — 0.343} | Idle speed adjusting screw
“Fa 13B A/T Idle 600 5.7 — 7.4 (0.224 — 0280) | Adjusting nut or washer (A)
i 800 40- 48 (0.157 ~ 0.189} | Adjusting nut or washer {B}

1,200 25 - 3.9 (0098 - 0.154) -

100 106 (0.417) or more -

250 91-111 (0.390 — 0.437) -

13B-T A/T Idle 400 B.1—- 8.7 (0319 — 0.343) | Idle speed adjusting screw
600 5.7 — 7.1 (0.224 ~ 0280} | Adjusting nut or washer (A)
800 4.0 — 4.8 (0157 — 0.189) | Adjusting nut or washer (8)

| 1,200 24- 38 (0094 - 0.150) www crulserc

(b) Adjust by turning the idle speed adjusti

@the_cruiser_cult



FU-92 FUEL SYSTEM — Injection Pump

(c} Using SST, remove the screw plug and adjust b 7
ae ¥eee turning the adjusting nut or changing the adjusting

washers. ri
Ee SST 09260-58010 (09260-78020) a

Adjusting washer thickness: xe '
0.2 mm (0.008 in) = Outer zt .
0.4 mm {0.016 int = Inner and outer ze")
0.5 mm (0.20 in.) = Outer ml
0.55 mm {0,022 in.} Inner iy

SST runses 0.6 mm (0.024 in.) = Inner and outer gts
CAUTION: =

Guide Sleeve Adjusting Nut ° To insure that there is no interference between the yi
Inner adjusting nut and housing, set the amount of protru- : ~
Adjusting sion within minus 0.4 mm (0.016 in.) to plus 0.2 mm
Washer (0.08 in,)}. : 1

Outer *® Be sure to assemble the adjusting washers on the : i TM
Adjusting guide sleeve side. *”
Washer 5
(A) | -

x
a

FUCG4B a |
a -

NOTE: ;
c ® By adding a thicker adjusting washer, the governor ~
2 characteristic will change as shown in the illustration. ~
8
a
x=

oO
a

c -=

1

| Washer (B}: Thicker
Pump rpm -

FUGEIE i

. ® The adjusting nut will change the governor charac- -~
c teristic as shown in the illustration. |
2
Fs

ao _
=
[zy
Ls:

[omg

‘ | -

6 PRESET MAXIMUM SPEED CONTROL
—_—_— Pump rpm fa} [13B-T) | -

ruses Apply 0 27 kg/em? (39 psi, 26 kPa) of pressure to
the boost compensator.

{b) Measure the control rack position. www crursercult ¢onee
t

Adjusting Adjustung Control rack position —-4Item lever lever Pump rpm rik
position angle -

118 MT and 138 M/T |) Maximum Approx 23.5" 2,100 70-84 10276 — 03st quel
1365 A/T Maximum Approx 23 5° 2,100 63-77 (0248 ~ 0.303) -

13B-7 M/T Maximum Approx 0° 2,100 70 ~ 84 (0276 - 0331) -
13B-T A/T Maximum Approx 0° 2,100 63-77 (0248 - 0303) '
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FUEL SYSTEM — Injection Pump FU-93

Maximum Speed Adjusting Screw

FUOTES

(c) Adjust by turning the maximum speed adjusting
screw

7. ADJUST MEDIUM SPEED CONTROL

fa) [138-T]
Apply 0 27 kg/cm? (3.9 psi, 26 kPa) of pressure to
the boost compensator.

(b) Raise the pump speed above GCO rpm.

(c} Move the adjusting lever to idle speed side, and then
set it to maximum speed side.

(d) Measure the control rack position.

item Adjusting Pump ram Contra} rack position (n} Adjusting point
position

500 10.0 — 11.0 (0394 - 0435) No. 1 adapter screw

700 10.0 — 10.8 (0.394 - 0425) -

w a nac) Maximum 7,300 | 10.1 —107 (0.398 - 0.421) | Fulltoad stopper screw
1,800 96 - 10.6 (0378 — 0.417) No. 1 and No 2 adapter screws

1,900 93 - 10.1 (0.366 — 0398) -

500 10.1 — 11,1 (0.398 - 0.437) No, 1 adapter screw

700 10.1 — 109 (0.398 - 0.429} -

to! hac) Maximum 1,100 10,1 — 10.7 (0398 - 0.421) Full-load stopper screw
1,800 97-107 (0.382 - 0421) No 1 and No, 2 adapter screws

1,900 94 — 10.2 (0,370 - 0.462) -

500 10,2 ~ 112 (0402 - 0.44%) No. 1 adapter screw

. 700 10.0 — 108 10.394 — 0428) -

a8 Wee Maximum 1,100 10.2 — 108 (0402 - 0.425) Full-load stopper screw
1,700 100 - 10.7 (0394 - 0421) No. 7 and Ne. 2 adapter screws

1,800 . 94 - 104 (0.370 — 0.409) _
' 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} -

anne Maximum 1,100 10.2 — 108 (0.402 — 0.425) Full-load stopper screw
1,700 99 - 109 (0390 — 0.429) No 1 and No. 2 adapter screws

1,800 9.7 - 10.5 (0382 — 0.413) -

500 Approx. 10.4 [0 469) No. 1 adapter screw

700, 95 — 10.3 (0.374 — 0406) = www ecrulserdult com
13B A/T Maximum 1,100 99-105 (0390 - 0413) Full-load stopper =,

1,700 96 - 103 (0.378 —- 0405} No 1 and No. 2 adake scfewe
L 1,800 89 - 99 (0350 - 0390) - @the_cruiser Jcult

*BB



FU-94. FUEL SYSTEM — Injection Pump

Cont'd

Adjustin dy -Item sever Pump rpm Control] rack Position fal Agjusting pont -|

500 107 — 115 (0.421 - 0453) No. 1 adapter screw i

706 108 - 116 (0.425 —- 0.457} - | :
13B-T MT Maximum 1,100 108 — 114 (0.425 — 0449) Full-load stopper screw I :

1,700 105 - 11.3 (0413 - 90445) No. 1 and No 2 adapter screws te |
1,800 94 - 102 (0.370 - 0402) -

500 106 - 114 (0417 ~ 0449) No. 1 adapter screw

yoo | 103-111 (0406 - 0437) = a
13B-T A/T Maximum 1,100 105 — 11.1 (0413 — 0437) Fullload stopper screw '

1,700 10.5 — 113 (0.413 - 0445) No. 1 and No. 2 adapter screws 4
1,900 95 - 103 (0374 — 0.406) - t

Adaptor Screw

Fu1409

[ Screw In

= ie

°
a

rj
iJc Screw Out

i

1

Pump rpm FUOB4O)

Screw In
c 4

2 were
o

ao
at

8
c Screw Out

1

Pump rpm
(Tu: loks

~

t

le} Adjust by turning the full-load stopper and adapter {
Screws. od

-

: -

roy

NOTE: -_
@ The tull-load stopper will change the governor charac-

teristic as shown in the illustration

=

_

TM

® The No. 1 adaptor screw will change the governor
characteristic as shown in the iNustration. www crulsercult COMM

=
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FUEL SYSTEM — Injection Pump FU-95

® By turning adaptor screws No. 1 and No 2 together, the
governor characteristic will change as shown in the
illustration.

Screw Qut

— 
Rac

k 
Positi

on

j
1 

eS 
—-—

 
—

 
~—

. 
Pen 

e
e

i 
a

_
 

_
 

Pw
—

 
*

,
 e

e

—— Pump rpm
FUuOg42

8. ADJUST MAXIMUM SPEED CONTROL
(a) [13B-T]

Apply 0.27 kg/cm? (3 9 psi, 26 kPal of pressure to
the boost compensator.

(b) Measure the control rack position.

Adjusting wy

Item lever Pump rpm Control rack position tin) Adjusting point
position .

118 ; 2,100 70 — 84 (0276 - 0.331) Maximum adjusting screw
13B M/T Maximum
tw/ HAC) 2,200 6 2 (0.244) or less -

13B-T M/T Idle -+ Maximum i) Approx. 16 0 (0 630) -
. 2,100 7.0 -— 8.4 (0.276 - 0331) Maximum adjusting screw

138 M/T | Maximum 200 6.0 (0.236) or htwio HAC) 2. _* or tess =
dle — Maxinnum ie) Approx. 16.0 (0 630) .

. 2,100 63 — 7.7 (0.248 — 0303) Maximum adjusting screw
Maximum

13B A/T 2,200 6.0 (0.236) or less -
Idle — Maximuny ie) Approx. 160 (0.630) .

. 2,100 6.3 — 7.7 (0.248 — 0.303} Maximum adjusting screw
Maximum

13B-T A/T 2,200 6.2 (0 244) or less -
. idle — Maximum o Approx. 16 0 (0630) :

— 
Rac

k 
Posibo

n

Screw Out

Screw In

Wy

Pump rpm
Fuobaa

+ With the pump not moving [0 rpm), move the stop
lever and return it, change the adjusting lever position
from idle to maximum position.

{c} Adjust by turning the maximum speed adjusting

NOTE:

screw. (See page FU-93)

The maximum speed adjusting screw will change
the governor characteristic as shown in the illustration.

www crulsercult com
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FU-96 FUEL SYSTEM — Injection Pump

9. {13B-T]
ADJUST BOOST COMPENSATOR

(a) Measure the control rack position,

FUIIB6

FULSB2

Adjusting Boost compensator |tem lever Pump rpm pressure Control rack ada j Adjusting point
position |__kg/em* psi, kPa) mmunt |

138-T MT | Maxine 500 [e) 103-108 {0.406 - 0429)| Stop screw ’
012417, 12) 107-115 (0421 - 0.453) Guide bushing

138-T A/T Maxirnum 500 1°) 1045 — 11.05 (0411 - 0.435)| Stop screw -
012 (17, 12) JOG ~ 11.4 (0417 — 0,.449)| Guide bushing

138-T (b) Adjust the stop screw
Remove the cap nut, adjust by turning the stop -
screw.

{c) Adjust the guide bushing.
1) Using SST, remove the screw plug.

SST 09043-38100 a"

(2). Adjust by turning the guide bushing.

10. ADJUST TOTAL INJECTION VOLUME
1 ~

la) Measure the total injection volume. www crutsercult con

Adjusting Boost compensator . Total injection volum: SSltem fever pressure Pump rpm Measuring of each cylinder .
position kg/cm? (psi, kPa) ce {cu ~

500 1,000 1240 = 160.0 (7,57 - 9 @#P_crpiser_cult
11B

Ww'o HAC) Maximum - 1,100 1,000 1900 - 202011159 ~ 1233)] , -

| 1,800 1.000 | 1780 - 2020 (1086 — 1233)| ° -



| FUEL SYSTEM —- Injection Pump FU-O7

J Cont'd

; Adjusting Boost campensator Total t 1_ Item lever pressure Pump rpm Measuring of each cylinder
position kg/cm? (psi, kPal ce (cu in}

500 1,000 132.0 — 168.0 { 8.06 ~ 1025)
1B

iwi HAC) Maximum - 1,100 7,000 1900 — 2020 (11.59 — 12 33)
1,806 1,000 1860 -— 2100 (11.35 - 12 82)

500 1,000 1540 -1900{ 940 ~ 1159)
13B M/T

(w/o HAC) Maximum - 1,100 1,000 2240 — 2360 {13.67 — 14,40}
4,700 1,000 2160 - 2400 (13.18 - 1465)

500 1,000 1620-1980 ( 9.89 — 12.08)
138 M/T .twi HAC) Maximum - 1,100 7,000 224.0 — 236.0 (13.67 — 1440)

1,700 1,000 2240 ~ 2480 (13 67 — 1513)

700 1,000 1660 ~ 180.0 { 952 - 1098}

138 A/T Maximum - 1,100 1,600 224.0 -— 236.0 (13.67 - 1440}
. 1,700 1,000 2120 — 2360 (1294 — 1440)

027 (3.9, 26) 500 1,000 182.0 — 218.0 (11.11 — 13.30)

3,26 al 1,000 272.0 — 284.0 (16 60 — 1733)13B-T M/T Maximum 027 (3.9, 26) 1.400 {
0.27 (39, 26) 1,700 1,000 256.0 ~ 280.0 (15 62 - 17.09)

6 500 1,000 1580 - 170.0 ( 9.64 - 10.37)

0.27 (3.9, 26) 500 1,060 190.0 - 2260 (11.59 - 1379)
0.27 (3.9, 26 1,100 1,060 2580 — 2700 (15.74 - 1648138-T A/T Maximum 8 ! {
027 (3.9, 26} 1,700 1,000 270.0 — 2940 (16.48 -— 17 94)

0 500 1,000 188.0 ~ 200.0 (11.47 - 12 20}

(b) [w/o HAC]
Adjust by turning the fuli-load stepper screw.

w/oHAC
Full-load
Stopper Screw

Fuae?O

w/ HAC {c) [wi HAC] ;
ow HAC Body Adjust by turning the HAC body, .

www cruisercult com
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FU-98 
FUEL SYSTEM — Injection Pump

FuGG 71

11B (w/o HAGI and 73B (w/o HAC)

© AE
ORS
~

Sy

11B (w/ HAC) and 13B {w/ HAC)

13B-T -

Fura4o

11. CHECK STOP LEVER OPERATION
Measure the contro! rack position when the stop levey

mi in.)

operates.

Adjusting lever Control rack positionposition Pump rpm
Idle a | 5.5 (0217) or less

12. INSTALL CAP NUTS AND COVER PLATE

13, SEAL PARTS

Seal with new wire and lead seal as shown.

WWW Crus
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FUEL SYSTEM ~— Injection Pump FU-99

INSTALLATION OF INJECTION PUMP
(See page FU-27}

pas
t 

ge

1, INSTALL INJECTION PUMP

(a) [Band 38]
Install the injection pump stay with the two bolts.

Torque: 185 kg-cm (13 ft-lb, 18 Nm)
>—la} (b} Install a new O-ring to the injection pump flange.

-*
ad

ae
pet

e

FU SBE

ov
e

(ce) [B and 38]
Ahgn the marks of the injectian pump spline and
automatic timer hub, and install the injection pump,

4
Pie

s
+a

FUISTS|

a
 

a’
an

y 
:

—
 

——
 

-—
 

_—
 

—

11B,13B and 13B-T Toothless Portion (d) [11B, 13B and 13B-T]
; ' Align the spline toothless portions of the injection
r pump and automatic timer hub, and install the injec-

é tion pump.

‘

J
bg

: Fuo7?a

: (e) [13B-T]
Place the heat insulator in position between the injec-
tion pump and cylinder block.

) Align the matchmark of the injection pump flange
and timing gear case.

(g) Install the injection pump with the three nuts.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

mae ALFu1sBS

(h} [B and 38]
Install the bolt holding the injection pump stay to the
stay. www crulsercult com

Torque: 185 kg-cm (13 ft-lb, 18 N-m)

@the_cruiser_cult
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Fu-100 FUEL SYSTEM — Injection Pump

(i) = 111B, 138 and 13B-Ti

nut.

Bolt

Install the imection pump stay with the two balts ang

Torque:
Nut

185 kg-cm (13 ft-lb, 18 N-m)
375 kg-cm (27 ft-lb, 37 Nem)

et
e 

Ls
a

INSTALL PARTS
i

(a) Oil pipe
(b) Fuel hose

{c) [11B8, 13B and 13B-T]
Leakage pipe

FUt5E2

~

B (BU)and 3B (BB) ( td) i, 3B end 1387] !
ool tc acuum hose{s

ott Py 9
fig

Gg3

NS
ao ovoo %

| We Se
| I= EMjqp4

www crulsercult comm
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FUEL SYSTEM — Injection Pump FU-101

’
}

P
IE

 
ce

 
EO

 
ee

fe} [8 and 3B lw/ EDIC System)]
Connecting rod of EDIC mator

(f) 1B tw/a EDIC System)!
Connecting rod of fuel cut diaphragm

(g) [3B (w/o EDIC System)]
Connecting wire of overinjection magnet

(bh) (118, 138 and 138-Tl
Accelerator connecting rod

3. INSTALL FUEL FEED PUMP
{See step 1 and 2 on page FU-20)

4. INSTALL INJECTION PIPES
(See step 3 on page FU-9) B and 3B
(See step 3 on page FU-1 5) 116, 13B and 13B-T

5. BLEED FUEL LINE (See step 2 on page FU-3)

6. START ENGINE AND CHECK FOR LEAKS

J. CHECK ENGINE OIL LEVEL (See page LU-2)

www crulsercult com
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cO-1

COOLING SYSTEM
Page

TROUBLESHOOTING ......- 0. ct eee eee eee eee Co-2

CHECK AND REPLACEMENT OF
ENGINE COOLANT 2... cc eee c cece center eae nee co-2

WATER PUMP wii see scce cette tence tenes sure. CO-4

THERMOSTAT .. icc ccsaee ee ecnetae eee ten aae Co-190

RADIATOR on. ccc cnc cect cee nna fener ena co-12

@the_cruiser_cult



co-2 COOLING SYSTEM — Troubleshocting, Check and Replacement of Engine Coolant

TROUBLESHOOTING

Problem Possible cause Remedy

Engine overheats
Page

Fan belt loose or missing Adjust or replace belt
Dirt, leaves or insects in radiator or
condenser

Hoses, water pump, thermostat housing,
faduator, heater, core plugs or head
gasket leakage

Thermostat faulty

Injection timing retarded

Fluid coupling faulty

Radiator hose plugged or rotted
Water pump faulty

Radiator plugged or cap faulty

Cylinder head or block cracked or
plugged

Repair as necessary

Check thermostat

Adjust timing

Replace fluid coupling
Replace hose

Replace water pump
Check radiator
Repair as necessary

Clean radator ar condenser
CH-7

cO-12 -

cO0-10

EM-23

co-4

co-4

co-12

NOTE: If the engine tends to overheat, removal of the thermostat will adversely effect cooling efficiency.

co0060.

cpa

CHECK AND REPLACEMENT OF
ENGINE COOLANT

CHECK ENGINE COOLANT LEVEL AT RESERVE TANK
The coolant level should be between the “LOW” and -

1,

“FULL” fines.

If low, check for leaks and add coolant up toe the “FULL”
line.

CHECK ENGINE COOLANT QUALITY
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 hole), and the coolant should be
free from oil.

If excessively dirty, replace the coolant.

www crulsercult com®
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COOLING SYSTEM — Chack and Raplacement of Engine Coolant co-3

= 3. REPLACE ENGINE COOLANT

ta) Remove the radiatar cap.

(b) Drain the coolant from radiator and engine drain
cocks. (Engine drain cock is at left front of engine
block.}

(ic) Close the drain cocks. i
{d) Fill the system with coolant. i

Use a good brand of ethylene-glycol base coolant,
cooas3 mixed according to the manufacturer's directions. |

Capacity (w/ Heater]
BB20, 22, 30 15.0 liter

{15.9 US qts, 13.2 Imp. qts)
BJ60 13.3 liter i

(14,1 US qts, 11.7 Imp. gts) :

7 BJ70, 71, 73, 74, 75
3B 13.8 Kter

: {14.6 US qts, 12.1 Imp. gts)
1 13B-TM/T 14.2 liters

(15.0 US ats, 12.5 imp. qts)
: 13B-TA/T = 13.6 liter
se (14.4 US qts, 12.0 Imp. qts}

BU6O, 61, 62, 63, 65, 70, 75, 76,

5 80, 81, 82, 85, 86
a Regular cab 12.5 liters
- (13.2 US qts, 11.0 Imp. gts}

Wide cab 13.0 liters
(13.7 US gts, 11.4 Imp. qts)

- BY33, 42 (w/o Heater}
12.2 liters
(12.9 US qts, 10.7 Imp. qts)

L {e} Install the radiator cap (water outlet cap).
(f} Start the engine and check for leaks.

| ig) Recheck the coolant level and refill as necessary.

@the crusser | ult
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co-4 COOLING SYSTEM — Water Purp

WATER PUMP

REMOVAL OF WATER PUMP Po

Fan Spacer

nn
n

Drive Belt

www crulsefcult com>
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COGLING SYSTEM — Water Pump co-5

1, DRAIN ENGINE COOLANT (See page CQ-3)

2, REMOVE DRIVE BELT

3. REMOVE FAN AND WATER PUMP PULLEY

Lw/o Fluid Coupling]
Remove the four bolts holding the fan to the pulley seat,
and remove the fan, fan spacer and pump pulley.

(w/ Fluid Coupling]

£00132 Remove the four nuts holding the fluid coupling to the
pulley seat, and remove the fan and fluid coupling assem-
bly and the pump pulley.

4, REMOVE WATER PUMP

{a) Remove the five bolts.

(b} Disconnect the water by-pass hose, and remove the
water pump and gasket.

INSPECTION OF WATER PUMP
COMPONENTS

1, INSPECT WATER PUMP
Turn the pulley seat and check that the water pump bear-
ing moves smacthly and quietly.

\f necessary, replace the water pump bearing.

€co138

- - 2. INSPECT FLUID COUPLING
Check that the fluid coupling for damage and silicon oil
leakage.

lf necessary. replace the fluid coupling.

~! www crulsercult com
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co-6 COOLING SYSTEM — Water Pump |
COMPONENTS

Retaining Wire

Pulley Seat —

Water Pump Body

@ Non-reusable part

Water Pump Bearing

Rotor

Water Pump Cover

@ Gasket

# Seal Set

coor

co0137

SST

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. .

3. REMOVE PULLEY SEAT

Using SST and a press, press the shaft of the bewHngcandrcult come
remove the pulley seat.

SST 09236-00101 (09237-00010 and 0923
@the_cruiser_cult



COOLING SYSTEM — Water Pump co-7

4. REMOVE RETAINING WIRE

060367}

(mearing Diameter 30 mm (1.18 ind Type 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 09236-00101 (09237-00030)

6. [BEARING DIAMETER 38 mm {1.50 in.} TYPE}
REMOVE WATER PUMP ROTOR AND BEARING
Using SST and a press, press the shaft of the bearing and
remove the rotor and bearing.
SST 09236-00101 (09237-00070) and 09506-35010

oo388 650330)

7, [BEARING DIAMETER 30 mm (1,18 in.) TYPE]B D 30 1.18 in} Tearing Diameter 30 mm { ai ‘ype REMOVE ROTOR

al Using SST and a press, press the shaft of the bearing and
~ remove the rotor.

1 SST 09236-00101 (08237-00010 and 09237-00050)

& REMOVE SEAL, SEAT AND PACKING
www crulsercult com
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co-8 COOLING SYSTEM — Water Pump

Coy 74)

Bearing Diameter 30 mm [1.18 in.) Type

ASSEMBLY OF WATER PUMP
(See page CO-6)

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 a new seal set
iBearing Diameter 38 mm (1 50 in.) Type]
Always assemble the water pump with a new seal set and
@ new bearing.

INSTALL WATER PUMP BEARING

Using SST and a press, press the outer race of the bearing
until its surface is flush with the water pump body edge.

SST Bearing diameter 30 mm (1.18 in.) type
09236-00101 (09237-00030)
Bearing diameter 38 mm (1.50 in.) type
09236-00101 (09237-00020)

INSTALL SEAL

Using SST and a press, press in a new seal. -

SST Bearing diameter 30 mm (1.18 in. type
09236-00101 (09237-00010, 09237-00020)
Bearing diameter 38 mm (1.50 in.) type -
09238-47012 and 09506-35010

INSTALL RETAINING WIRE
www crulsercult com
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COOLING SYSTEM — Water Pump co-9

—— 4, INSTALL ROTCR
{a} Install new packing and seat into the rotor.

CO0152_COG161

{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)

. SST &. INSTALL PULLEY SEAT

Using SST and a press, press the shaft of the bearing and
4 ees L install the pulley seat to the indicated distance between

TT i the pump body and pulley seat in the figure.
; SST 09236-00101 (09237-00010, 09237-00070)
i“ = | Distance Distance between the pump body and pulley seat:

w/ Fluid coupling
| BB and BJ 133.6 — 135.0 mm

+ | [| - (5.260 — 5.315 in.)
i Z cog17o £00188 BU 117.1 — 118.5 mm

(4.610 — 4.665 in.)
w/o Fluid coupling

141.2 — 142.6 mm
(5.559 — 5.614 in.)

6. INSTALL WATER PUMP COVER

Instali a new gasket and the cover with the six screws.

7. Lw/ FLUID COUPLING]
INSTALL STUD BOLTS TO PULLEY SEAT

coo13?

8 CHECK WATER PUMP BEARING ROTATES
SMOOTHLY

www crulsercult com
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co-10 COOLING SYSTEM — Water Pump, Thermostat

INSTALLATION OF WATER PUMP
(See page CO-4)

1. INSTALL WATER PUMP

Connect the water by-pass hose, install a new gasket ang
the water pump with the five bolts.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

2. INSTALL WATER PUMP PULLEY AND FAN

[w/o Fluid Coupting]

Install 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

THERMOSTAT

REMOVAL OF THERMOSTAT

1.

2.

DRAIN ENGINE COOLANT (See page CO-3}

DISCONNECT RADIATOR INLET HOSE FROM WATER
OUTLET

{13B8-T)
DISCONNECT VACUUM PIPE FROM WATER OUTLET

[WATER OUTLET CAP TYPE]
DISCONNECT COOLANT RESERVOIR HOSE AND.
WATER BY-PASS HOSE(S) FROM WATER OUTLE !

REMOVE WATER OUTLET

Remove the three bolts, water outlet and gasket.
@the_crul

REMOVE THERMOSTAT

nT
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COOLING SYSTEM — Thermostat co-11

INSPECTION OF THERMOSTAT

NOTE: The thermostat is numbered with the valve open-
ing ternperature.

coo1be

ta) immerse the thermostat in water and gradually heat
the water.

(b) Check the valve opening temperature.

Valve opening temperature:
82°C type 80 — 84°C (176 — 183°F)
88°C type 86 — 90°C (187 — 194°F)

Hf the valve opening temperature is not within specifica-
tion, replace the thermostat.

£50136)

(ce) Check the valve lift.
Valve lift:

82°C type
10 mm (0.39 in.) or more at 95°C (203°F}

88°C type
10 mm (0.39 in) or more at 100°C {212°F)

If the vaive fift is less than specification, replace the ther-
mostat.

INSTALLATION OF THERMOSTAT
1. PLACE THERMOSTAT IN WATER INLET

Zz. INSTALL WATER OUTLET
Install a new gasket and the water outiet with the three
bolts. Torque the boits.

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

3. [WATER OUTLET CAP TYPE]
CONNECT COOLANT RESERVOIR HOSE AND WATER
BY-PASS HOSE(S)

4 [13B-T]
INSTALL VACUUM PIPE www cruisercult com

a

5. CONNECT RADIATOR INLET HOSE

6. FILL ENGINE WITH COOLANT (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

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. lf
the cleaner nozzle pressure is 30 — 35 kg/cm? (427 ~
498 psi, 2,042 — 3,432 kPa). keep & distance of at
least 40 — 50 cm (15.75 — 19.69 in) between the
radiator core and cleaner nozzle.

INSPECTION OF RADIATOR
1. INSPECT RADIATOR CAP OR WATER OUTLET CAP

Using a radiator cap tester, pump the tester until the relief
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 below 0.6 kg/cm? (8.5 psi, 59 kPa).
Hf either check is not within limits, replace the cap.

INSPECT COOLING SYSTEM FOR LEAKS
{a} Fill the radistor with coolant and attach a pressure

tester.

tb} Warm up the engine.

(ce) Pump it to 1.2 kg/m? (17 psi, 118 kPa), check that
pressure does not drop.

H the pressure drops. check for leaks from the hoses,
radiator or water pump. If no external leaks are found,
check the heater core, cylinder block and head.

www crulsercult com
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LU-2 LUBRICATION SYSTEM — Troubleshooting, Oi] Pressure Check

TROUBLESHOOTING

Problem Possible cause Remedy Page

Oil leakage Cylinder head, cylinder block or oi! pump Repair as necessary
bady damaged or cracked

Oil seal faulty Replace on seal EM-72 or
EM-89

Gasket faulty Replace gasket

Low oil pressure Oil leakage Repair as necessary

Relief valve faulty Repair relief valve LU-5

Gil pump fauity Repair oil pump LU S

Engine oil poor quality Replace engine oil LU-3

Crankshaft bearing faulty Replace bearing EM-78

Connecting rod bearing faulty Replace bearing EM-79

Oil filter clogged Replace oil fitter LU-3

High oil pressure Relief valve faulty Repair relief valve LU-5

Recommended Viscosity (SAE):
1 = a=f Iwas ce eee
TOW AS WOW-60 >

THA

¢ mer | {|-q204

PL r [
c-28 18 =? ry 16 a 34

*F-20 Lt 20 ac eo ao 190
TEMPERA TISCE RANGE ANTICIPATED BEFORE WEXT O98 CHANGE
* On rurcmctaeped erga fete ume dbo OFC (977F 7

LUOI35

“4

S

EMI 7ES

Oil Pressure

‘ 6.

eR LUT ga

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 oll.

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” marks on
the level gauge.

If low, check for leakage and add oil up to the “F” mark.

REMOVE OIL PRESSURE SWITCH OR SCREW PLUG

INSTALL OIL PRESSURE GAUGE

START ENGINE

Start the engine and warm it up to normal operating tem-
perature.

CHECK OIL PRESSURE

Oil pressure:
At idle 0.3 kg/cm (4.3 psi, 29 kP

or more

2.5 — 6.0 kg/cm:
(36 ~ 85 psi, 245 — 588 kPal

NOTE: Check for oil leakage afier
pressure switch or screw plug.

At 3,000 rpm

reinstalling the

@the_cruiser_| Kult
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LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter LU-3

aoe

Lua13as

LixO4 38)

Lyooo6 LLOOOT

REPLACEMENT OF ENGINE OIL
AND OIL FILTER
1. DRAIN ENGINE OIL

fa) Remove the oil filler cap.
(b) Remove the ail drain plug and drain the oll inte a con-

tainer.

REPLACE OIL FILTER

[Cartridge Type]

{fa} Using SST, remove the oil filter.
SST 09228-44011

(b} Inspect and clean the cil filtar installation surface.

{c) Apply clean engine oil to the gasket of a new oil filter.

{d) Lightly screw in the oil filter until you feel resistance.

fe) Using SST, tighten the cil filter an extra 344tecnuisercult com

SST 09228-44011

@the_cruiser_cult



LUBRICATION SYSTEM — Replacement of Engine Oil and Filter

TTT
(6 |

—

=——i2)

LYO3 85)

[Paper Element Type]
fa) Remove the guide bolt and oil filter assembly,
{b} Remove the rubber gasket, element, rubber gasket,

plate washer and spring from the ail filter case.

{c) Remove the O-ring from the guide bolt.
{d) Remove the ol filter bracket gasket from the oil filter

bracket.

{e} Clean the filter case and guide bolt.

{f) Install a new oil filter bracket gasket (1) to the oil filter
bracket.

{g} Install a new O-ring {2) to the guide bolt.
® Put a light coat of engine oil on the O-ring.

{h) Instail 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

(a) Clean and install the oil drain plug with a new gasket.
Torque the drain plug.

Torque: 350 kg-cm (25 ft-lb, 34 N-m)

(b) Fill the engine with new oil, API grade CC, CD or bet-
ter.

NOTE: Be sure to use CD type or better for vehicles with
turbocharger.

Capacity:
Brain and refill

w/o Oil filter change
5.8 liters (6.1 US qts, 5.1 Imp. qts}wwcru

w/ Oil filter change
6.7 liters (7.1 US qts, 5.9 Imp. qt:

Dry fill 7.3 liters (7.7 US qts, 6.4 Imp. gt

(c)_ Install the oil filler cap with the gasket. @the_crul

START ENGINE AND CHECK FOR LEAKS

RECHECK OIL LEVEL

—
Po
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LUBRICATION SYSTEM — Oi Pump LU-5

OIL PUMP
REMOVAL OF OIL PUMP

NOTE: When repairing the oi pump, the oil pan and
Strainer should be removed and cleaned.

Oil Purnp
iming

12 mm Bait Head 186 (13, 79)
_ 14 mm Bok Head 375 (27, 37}

@=— @ Gasket
Oil Pan

7 Oil Drain Plug www crulsgrcult com
| as

@the_cruisér_cult



Lu-6 LUBRICATION SYSTEM — Oil 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 page CO-5)

REMOVE CRANKSHAFT PULLEY AND TIMING GE _
COVER
(See eteps 11 to 13 on pages EM-65 and 66)

REMOVE IDLE GEAR AND CRANKSHAFT TIMING ~
GEAR
(See steps 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 _

fa} Remove the twenty-three bolts and four nuts.

ib} Insert the SST blade between the cylinder blach
pil pan, cut off applied sealer and remove the ail

SST 09032-001 00 www crulsercult con

CAUTION:
® Do not use SST for the timing Side _

rear oil seal retainer side. @the cruiser_cult

© Be careful not to damage the oil pan flange.



LUBRICATION SYSTEM — Oil Pump LU-7

Lula

Luo?

§. 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}

{a} Remove the union bolt and two gaskets, and discon-
nect the injection oil pipe from the timing gear case.

{b] Before removing the three nuts holding 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 three nuts.

(d} Remove the eight bolts.

{e) Using a plastic-faced hammer. lightly tap out the tim-
ing gear case and gasket. www crulsercult com
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LU-8 LUBRICATION SYSTEM — Oil Pump

COMPONENTS

7

B and 3B

Driven Gear
Drive Gear

Spring

@ Gasket

Relief Valve

@ Non-reusable part

Drive Spline

Oil Pump Cover

Driven Rotor

Drive Rotor

LU0I56

DISASSEMBLY OF OIL PUMP
1, REMOVE RELIEF VALVE

Remove the plug, gasket, spring and relief valve.

LuUosTS

2. REMOVE DRIVE AND DRIVEN GEARS (B AND 38},08,,;.
ROTORS (116, 13B AND 13B-T)

fa} Remove the seven screws and oil pump cove

{b) Remove the gears (B and 38) or rotors (11B, 1
13B-T). @the_cruisef_cult
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LUBRICATION SYSTEM — Oi! Pump LU-S

10367

AUDI?

Lyog 7g)

INSPECTION OF OIL PUMP [B and 3B]

1 INSPECT RELIEF VALVE

Coat the valve with engine ol and check that it falls
smoothly into the valve hole by its own weight.

If is not, replace the relief valve. If necessary, replace the
oi] 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: 0.090 — 0.150 mm
{0.0035 — 0.0059 in.)

Maximum body clearance: 0.30 mm (0.0118 in.)
if the clearance is greater than maximurn, replace gears. If
necessary, replace the oii pump assembly.

Inspect Gear Side Clearance

Using a fesier gauge and precision straight edge, measure
the clearance between the gear and precision straight
adge.

Standard side clearance: 0.030 — 0.095 mm
(0.0012 — 0.0037 in.)

Maximum side clearance: 0.15 mm (0.0059 in.)
{f the clearance is greater than maximum, replace the
gears.

Inspect Gear Tip Clearance

Using a feeler gauge, measure the clearance between the
gear and cresent.

Standard clearance:
Driven gear to cresent 0.393 — 0.476 mm

(0.0155 — 0.0187 in.)
Drive gear ta cresent 0.477 — 0.567 mm

(0.0188 — 0.0223 in.}
Maximum clearance:

Driven gear ta 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
www crulsercult com

Using a dial indicator, measure the backlash while
the drive gear clockwise and counterclockwise in,
places.

Standard backlash: 0.541 — 0.790 mm @the cruiser_cult
(0,0213 — 0.0311 in.)

Maximum backlash: 1.00 mm (0,0394 in.]
If the backlash is greater than maximum, replace the gear
and spline.



Lu-10 LUBRICATION SYSTEM — Oil Pume

— INSPECTION OF OIL PUMP

[11B, 13B and 13B-T]
1. INSPECT RELIEF VALVE

Coat the valve with engine oif and check that tt falls
smeothly into the valve hole by its own weight.

f=) .o lf is not, replace the relief valve. If necessary, replace the
Oy olf pump assembly.

\ « r Luge
2. INSPECT DRIVE AND DRIVEN ROTORS

A, Inspect Rotor Body Clearance

Using a feeler gauge, measure the clearance between the
driven rotor and body.

Standard body clearance: 0.740 ~ 0.220 mm
{0.0055 — 0.0087 in.)

Maximum body clearance: 0.40 mm (0.0157 in.)

lf the clearance is greater than maximum, replace rotors. If
necessary, replace the cil pump assembly.

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 — 0.090 mm
(0.0014 = 0.0035 in.)

Maximum side clearance: 0.15 mm {0.0059 in.)
lf the clearance is greater than maximum, replace the
rotors. If necessary, replace the oil pump assembly.

LUOTTs.

; eo CG. Inspect Rotor Tip Clearance

Using a feeler gauge, measure the clearance between the
\ \ drive and driven rotors.

“y - Standard tip clearance: 0.110 — 0.240 mm
we Bee \ (0.0043 — 0.0094 in.)
‘ : a Ds - ( Maximum tip clearance: 0.30 mm (0.0118 in.}

and SS Da5F — iz Hf the clearance is greater than maximum, replace the
tS ees rotors.

LUg1té

3. INSPECT DRIVE SPLINE

Using a dial indicator, measure the backlash while turning
the drive rotor clockwise and counterclockwise in 9
places

Standard backlash: 0.541 -— 0.790 mm @the crus
{9.0213 — 0.0311 in.) ~

- Maximum backlash: 1.00 mm (0.0394 in.)
lf the backlash is greater than maximum, replace the rotor
and spline.

rcult core



LUBRICATION SYSTEM — Oil Pump LU-11

REPLACEMENT OF DRIVE SPLINE

1. REMOVE DRIVE SPLINE

(a) Remove the two set keys.

{b} Set the drive spline with the hole facing downward
by turning the crankshaft.

CAUTION: Bo not turn the crankshaft more than 1/4
revolution.

LOGIE

{c) Using a chisel and hammer, tap the crive spline out
of the hole unt! SST can be hooked to spline’s end.

Luoli?

(d) Using SST, remove the drive spline.
SST 09950-20017

2. INSTALL NEW DRIVE SPLINE

Q fa} Using SST and a hammer, tap in the drive spline.
SST 09608-35014 (09608-06040)

{ dsr

i {b) Install the two set keys.

LUG14s

www crulsercult com
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LUBRICATION SYSTEM — Oil Pump

ASSEMBLY OF OIL PUMP
(See page LU-8)

1, INSTALL DRIVE AND DRIVEN GEAR (BAND 3B) OR
ROTORS (118, 138 AND 13B-T}
(a) insert the gear (@ and 3B) or rotors (11B, 13B and

138-T) into the oil pump body with the marks facing
the off pump cover side.

U Lyo3e8 i

{b) Install the oil pump cover with the seven screws. \

ie LUO1ZB
2, INSTALL RELIEF VALVE

Install the relief valve and spring with a new gasket and
the plug.

Torque: 500 kg-cm (36 ft-lb, 49 N-m)

i

www crulsdrcult com
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LUBRICATION SYSTEM — Oi Pump LU-13

tU0138

40133)

Lot 7

INSTALLATION OF OIL PUMP
(See page LU-5)

1. INSTALL GIL PUMP (TIMING GEAR CASE)
NOTE: Use the bolts indicated A’ "B,"" and ‘‘C.""

{a) Place a new gasket and the timing gear case in posi-
tion.

{b} Install and uniformly tighten the eight bolts in several
passes.

Torque: AandB 375 kg-cm (27 ft-lb, 37 N-m)
c 185 kg-cm (13 ft-lb, 18 Nem)

{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-[b, 37 N-m!

{el Connect the injection oil pipe with the union bolt and
new two gaskets.

Torque: 110 kg-cm (8 ft-lb, 11 Nem)

INSTALL OIL STRAINER AND OIL PIPE

(a) install a new gasket and oil strainer with the tweboitsuisercult com
and two nuts. Torque the bolts and nuts.

Torque: 185 kg-cm (13 ft-lb, 18 Nm)
(b) Install new three gaskets and oil pipe with the

bolt and two nuts. Torque the unicn bolt and
n

iW gcruiser_cult

Tarque:
Union bolt 450 kg-cm (33 ft-lb, 44 N-m)
Nut 185 kg-cm (13 ft-lb, 18 N-ml



Lu-14 LUBRICATION SYSTEM — Gil Pump

Seal width approx
4mm (0 16 in)

Luo3as,

3. INSTALL OIL PAN

{a} Remove any oil packing materia! and be careful not tg
drop any oil on the contacting surfaces of the oil pan
and cylinder biock

® Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket
surfaces and sealing graove

® Thoroughly clean all components to remove all the
loase material.

® Clean both sealing surfaces with a non-residue
solvent.

CAUTION: Do not use a solvent 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 to the 4 mm
(0.16 in.) opening.

NOTE: Avoid 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 oi! pan with the twenty-three and four nuts.
Torque: 185 kg-cm (13 ft-lb, 18 Nem}

INSTALL CAMSHAFT TIMING GEAR

fa) Align the timing gear set key with the key groove of
the timing gear.

(b} Using a plastic-faced hammer, lightly tap in the tim-
ing gear.

(ec) Using SST, install the plate washer and mount bolt
Torque the bolt

SST 09278-54012

Torque: 375 kg-crm (27 ft-lb, 37 N-m)
@the_cru
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LUBRICATION SYSTEM — Oil Pump LU-15

5. INSTALL GRANKSHAFT TIMING GEAR, IDLE GEAR
AND AUTOMATIC TIMER
(See steps 1, 3 to 6 on pages EM-73 to 75}

6. INSTALL TIMING GEAR COVER AND CRANKSHAFT
PULLEY
(See staps 9 and 10 on pages EM-75 and 76)

7. INSTALL WATER PUMP PULLEY AND FAN
(See page CO-10)

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

9, FILL WITH ENGINE OIL (See page LU-4)

10. START ENGINE AND CHECK FOR LEAKS

141. RECHECK ENGINE OIL LEVEL (See page LU-2}

www crulsercult com
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Lu-16 LUBRICATION SYSTEM — Oil Cooler and Relief Valve
a

OIL COOLER AND RELIEF VALVE
COMPONENTS

@ Gasket

Oil Filter
Bracket

@ Non-reusable part

Spring

Oil Cocler case

@ Gasket

@ Gasket

Oil Cooler

@ Gasket

# O-Ring
Exhaust
Manifold Stay
(13B-T)

Qo

kg-cm fit-lb, Nmi Specified torque

@)z Dil Fitter
— abs Bracket

@—" —__ Relief Valve
—-——Srving
O—\ ¢ Gasket

www crufsercult toms
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LUBRICATION SYSTEM — Oi Cooler and Relief Valve LU-17

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 belts and four gaskets from the oit
filter bracket.

5. REMOVE RELIEF VALVE

Remeve 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 ANU 138-T]
REMOVE VACUUM PIPE

@the_cruiser_cult



LU-18 LUBRICATION SYSTEM — Oil Cooler and Relief Valve
Sm,

9. REMOVE OIL COOLER COVER WITH OIL COOLER

{a} Using SST, remove the bolt holding tne oil cooler
cover to cylinder block as shown. -

SST 09313-30021

LU037 6

(b) Remove the nine boits, two nuts, oil cooler cover with
the oil cooler and gasket.

10. SEPARATE OIL COOLER AND OIL COOLER CASE

Remove the four nuts, oil cooler, two O-rings and gaskets. -

duos

INSPECTION OF OIL COOLER AND RELIEF
VALVE :

4. INSPECT RELIEF VALVE -

Coat the valve with engine oil and check that it falls *
smoothly into the valve hole by its own weight. |
Hf is not, replace the relief valve. If necessary, replace the
oil fitter bracket.

L017 |

2. INSPECT OIL COOLER

' Check the oil cooler for damage or clogging. www cruisercult con

@the_cruiser_cult
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LUBRICATION SYSTEM — Ojl Cooler and Relief Valve LU-19

INSTALLATION OF OIL COOLER AND
RELIEF VALVE
(See page LU-16)

1. ASSEMBLE OIL COGLER AND OIL COOLER CASE

Assembie the oil cagler and ail cooler case together with
new two gaskets and O-rings. Install the four nuts
Torque: 130 kg-cm (9 ft-lb, 13 Nem)

\ 2. INSTALL OIL COOLER CASE AND OIL COOLER
ASSEMBLY

fa) Install a new gasket, the oil cooler case and oil cooler
assembly with the nine bolts and two nuts.

Terque; 185 kg-cm (13 ft-lb, 18 Nm)

Luos77

(b} Using SST, install the bolt holding the oil cooler case
to the cylinder block.

SST 09313-30021

Torque: 185 kg-cm (13 ft-lb, 18 N+m)

LUO 78

3. L11B, 13B AND 13B-T]
INSTALL VACUUM PIPE

4. [136-1]
INSTALL EXHAUST MANIFOLD STAY

5. INSTALL OIL FILTER BRACKET
Install a new gasket, the oil filter bracket with he, fee ut com
bolts

Torque: 375 kg-cm (27 ft-tb, 37 Nem)

@the_cruiser_cult



Lu-20 LUBAICATION SYSTEM — Oil Cooler and Relief Valve

6. INSTALL RELIEF VALVE
install the relief valve and spring with a new gasket ang
the plug.

Torque: 506 kg-em (36 ft-lb, 49 Nem}

7, CONNECT ALTERNATOR OIL PIPES ray
Connect the alternator oil pipes with new four gaskets and
two union bolts as shown.

\LUOt ta | -_

LUOW45:

Luois

\
8. [13B-T]

. INSTALL TURBOCHARGER OIL PIPE (See page EMeao}crugercult com

9. INSTALL OIL FILTEA (See page LU-3 or 4) =“
10, FILL WITH ENGINE COOLANT (See page CO-3) ohecrul esa

11. START ENGINE AND CHECK FOR LEAKS

12. CHECK ENGINE OIL LEVEL (See page LU-2)



LUSRICATION SYSTEM — Oil Nozzles and Check Valve {3B and 138-T] LU-21

@ Non-reusable part

OIL NOZZLES AND CHECK VALVE
[3B and 13B-T]
COMPONENTS

at

i TAN,

\ ’ \ re Gasket

4 235
Oil Nozzle

# O-Ring

: Specified torque injection Pump
LUOIBS,

VALVE

7
2. REMOVE CHECK VALVE

3, REMOVE OIL NOZZLES
Sst A as SOaol thd Osi. | ‘ Using SST, remove the oil nozzles
( his SST 09219-56010

LYOIBE

REMOVAL OF OIL NOZZLES AND CHECK

1. REMOVE INJECTION PUMP [See page FU-27)

www crulsercult com

@the_cruiser_cult



LU-22 LUBRICATION SYSTEM — Oil Nozzles and Check Valve [3B and 13B-T]

Luo 87

Lutses

LWwO380

Luozes

—
.

INSPECTION OF OIL NOZZLE AND CHECK
VALVE

1. INSPECT CHECK VALVE

Push the valve with a wooden stick to check if it 1s stuck
tf stuck, replace the check valve.

2, INSPECT OIL NOZZLES

Check the oil nozzle for damage or clogging.

INSTALLATION OF OIL NOZZLES AND
CHECK VALVE
(See page LU-21}

1. INSTALL OIL NOZZLES

(a) Install a new O-ring to the oi! nozzle.
ib) Apply a light coat of engine oil on the O-ring.
(c} Align the head point of the off nozzle with the align-

ment mark of the cylinder block.

(d) Using a brass bar and hammer, tap in the four
nozzies.

2. INSTALL CHECK VALVE

Install a new gasket and the check valve.

Terque: 350 kg-cm (25 ft-lb, 34 N-m)

t

www crulsercult contTM
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STARTING SYSTEM
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PRE-HEATING SYSTEM [B and 3B] ..........., ST-2 |
PRE-HEATING SYSTEM [118, 13B and 138-T] .. ST-9
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STARTING SYSTEM — Pre-heating System [B and 3B]\ SER
PRE-HEATING SYSTEM [B and 3B]
Super Glow Type
SYSTEM CIRCUIT

BJ70, 73, 75

ignition Switch
IGAM AS STZ usebee 154

h. sr,

o| |p a| |B [sit q4
F FINo, 2Glow 2 °/| No. 1 Glow Glow PlugFusible resiole 3 d Plug Relay 3 / Plug Relay Indicator

Link GLOW 2.0L 5 Light
AM 1.258 ] , & G E

=

[S_, Te RegulatorGlow Plug 2—s Current = Terminal L
4 Battery Sensor 12 2 Water
T ote 2 Temperature

= 6 a Sensor

F T Battery
= a

+

Glow
Plug

u
f

—

a 
opt 

i:
 aA

, 
we 

gas
y {

370376.
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STARTING SYSTEM — Pre-heating System {B and 38! ST-3

TIMER CHARACTERISTIC DIAGRAM

oe ere cal
ae

L_
fe

1211109 7

§10d4 9)

passenger side.

Refer to Diesel Electrical System Diagnosis fordmsneatan cult
procedures. (See page EM-11}

42V Type

8 80
J nN

7 N 70
ee Pre-heating Time

= 6 < 60 -2 N 2G , \ 50 @Py | 2
E H E
= 4 Ny 40 7
a fs3)

& ¢Zz 3 NN 30 §
E 2 ~~ 20 <
4 Light Lighting Time MS] '

| = AJ 10
o $f 4 fe)

-30 -20 -10 0 10 20 30 40 50 60 70
(+22) (-4) (14) (32) (50) (68) (86) (104) (122)(140)(158)

Water Temperature °C (°F)
24V Type

8 80

7 70

Light Lighting Time- 8 7 2 60
Q [+]

Fa 5 ‘5 ! 50 B
q | a o
= £
m4 

49 F

a a
& iit &

. %3 as 30 8
al T

52 4 PSS 20 €= 1 Pre-heating Time ae op 10
= =

tees
) $5 su a-30 -20-10 0 10 20 30 40 50 60 76

{-22) (-4) (14) (32) (50) (68) (86) (104) (122) (14011538)
Water Temperature °C (*F}

$T0290
STOz35.

INSPECTION OF COMPONENTS

654 31 ' Pre-heating Timer www cruisercult com

‘ i LOCATION: Under the instrument pan



STARTING SYSTEM — Pre-heating System [B and 3B}

No Continuity Continuity

No. 1 Glow Plug Relay

41, INSPECT RELAY CONTINUITY

s1p045,

LOCATION: On the fender apron in the engine compart-
ment.

la) Check that there is continuity between terminals E
and g. .

(b) Check that there is no continuity between terminals B
and G.

{f continuity is not as specified, replace the relay. -

2, INSPECT RELAY OPERATION -

(a) Apply battery voltage across terminals E and g. \
(b) Check that there is continuity between terminals B

and G. ~

lf operation is not as specified, replace the relay. ‘

No. 2 Glow Plug Relay
LOCATION: On.the fender apron in the engine compart- .
ment. i

T

!

1. INSPECT RELAY CONTINUITY ~
(a) Check that there is continuity between terminals E

and g. 
-

www crulsercult{com

{b) Check that there is no continuity between t
and G

Hf continuity is not as specified, replace the rela
@the_crurser_cult
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STARTING SYSTEM — Pre-heating System [B and 38] ST-5

Continuity
®

gTa083)

Continuity

STO374

—

sTo790

Continuity

2. INSPECT RELAY OPERATION
la} Apply battery voltage across terminals E and g

{o} Check that there is continuity between terminals B
and G

\f operation is not as specified, replace the relay,

Glow Plug

INSPECT GLOW PLUG
Using an chmmeter, check that there is continuity bet-
ween the glow plug terminal and ground.
If there is no continuity, replace the glow plug.
NOTE:
® Be careful not to damage the glow plug pipes as tt could

cause an open circuit or shorten the life of the plugs.
® Avoid getting oil and gasoline on the glow plugs when

cleaning.

© During inspection, use a 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

INSPECT GLOW PLUG RESISTOR
Using an ohmmeter, check that there is contin
ween the resistor terminals.

\f there 1s no continuity, replace the resistor

www crulsercult com
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ST-6 STARTING SYSTEM — Pra-heating System [B and 3B!

Continuity

ST0393,

Water Temperature Sensor

INSPECT WATER TEMPERATURE SENSOR

Using an ohmmeter, check the resistance between the
water temperature sensor terminals.

Resistance: Refer to the chart.

Hf the resistance is not as specified, replace the water tem-
perature sensor.

TL iepreneent litte Lee

Thermistor

Resista
nce 

k
f

oo aw T
 

T

o he

t

ore

-20 6.20 40 60 80 100 120
(4) (32) (BBY (104)1140M1 762121248)

Temperature °C (°F}

: 1

FOS 5 _FIO703, 1
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STARTING SYSTEM — Pre-haating System (B and 38) ST-7
_

Fixed Delay Type

SYSTEM CIRCUIT

g520, BJ60, 73. BUGO, 63, 70, 75, 80

ignition Switch

. AM|_ , 16 (Others)
’ Fusible 3 _
t Link ole a Fuse
ban AM 1.0Y (6B) DS [a 5 GLOW 7.54

AM1 504 (BU) § m 2
o

t— | Fusible S| custnte al {a
MAIN 2.0L (88) iE gta 6, 3 |S )1.258 (BB, BJO) low Glow Plu

7 AM 1.07 (BJ73)% = |& SGLOW 2 OL (BJ73) 3 Plug S) Indieator
2.0L (BU) 2 \2 [cGLow 60a (BU) Relay 5 Light

2. FA c| |e .
a

L E
= &

5 _L_ | Battery e
[ i

> + Battery 3
r)mitt Glow c 2

=| |] (24V Type) Plug |

u
f \ ! I

rm
 

or
”

st0377

INSPECTION OF CO MPONENTS
Pre-Heating Timer

LOCATION
BB: Under the instrument panel center.
BJGO: In the cowl on the passenger side.
BJ73: Under the Instrument panel on the passenger side.
BU: Under the instrument panel on the driver's side.

re
ad

ed [— sro073| INSPECT PRE-HEATING TIMER

. (a) Turn the ignition switch to G and measure the light-
ing time of the glow indicator light.

va ' Light lighting time: 15 — 19.5 seconds ww |
. . Ww CrUl t

{ ib) Check that there is voltage at terminal 5 of #ke prec)
web heating timer when the ignition switch 1s 7

@the_cruiser_cult
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STARTING SYSTEM — Pre-heating System [B and 3B]

T0070

Glow Plug Relay [BB and BU]

No Continuity Continuity

| a

O
o90

0 e)
|

OF

|

ST013%

Continuity

ol
l

as

®

$70384)

LOCATION
BB: Below the left fender apron.

BU. In the cowl on the passenger side.

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 OPERATION

(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 Relay on page ST-4]

LOCATION On the fender apron in the engine compart-
ment.

Glow Plug
{See page ST-5)

www crulserq

@the_cruiser.



1 STARTING SYSTEM — Pre-heating System (118, 138 and 138-T] ST-9

[ PRE-HEATING SYSTEM
i [11B, 13B and 13B-T]
Le

SYSTEM CIRCUIT

\_ {BB22, BJ71, 74 Series
| ignition Switch

IG ;

AM, A ST2 Fuse Fuse
~ * ENGINE ¥ GAUGE

i Wea. SAUCE
1 a 3

ig ad ad —_—iT Intake Heater
Fusible Fusible | Indicator Light

| Link Link gt |g a2 5 1134
AM 1.0¥ 2.0L (BB)

t (BB) GLOW 2.0L (8) ‘7 Intake 5 {2 To Regulator
Heater Terminal L

Fusible ° ° E 7
Link hp Relay =
MAIN 2.0L 2 Water

Gi |G2|e £

‘ (BB) _7 6 Fl Fs Temperature
AM OY (hav) =| 8 Sensor

h te Fustble ‘
(BU) + 

;

4 1 | Battery Link & 10
= O32

A s| jt | Battery E
aes

r ~
ia

+ Lib tL
BUG1, 62, 65, 85 Series

Ignition Switch
IG

. AM)
oo ST2 Fuse Fuse

GAUGE ENGINE
T5A 75a

Intake .

Fusibl Fusibl Indicator Light
we usible ta Bpih 44Link Link B o\g No.1 BIg No.2 ] 3

AMT SOA 201 Intake 3 Intake
Heater Heater . 13. To Regulator

Fusible Relay Relay z Terminal L
Link G |e G |E = iz
20L o

& Water

ti | Au2v) g Temperature
‘T | Battery + Sensor
= Es www crulserculk com

4 4 6 a 10

| ed bee intake Fusible =a
lL Heater Link

S ~ Battery Neate + {24} 0 3P |
nN _ eater rs le

14 = T (12) @the_cruiser_c'

; a ae —- = = T0178
— = = = = - s70373



ST-10 STARTING SYSTEM — Pre-heating System [11B, 13B and 138-7}

TIMER CHARACTERISTIC DIAGRAM

22 |
20 |
1B x 12V Type |

16 '
2 14 24V Type \

= 412 ZL K
2 10 ~< \
3 s se \ '
& 6 se NJ
o 4 TM in

0
-30 -26 -10 0 10
(-22} (4) (14) {32) (50)

Water Temperature °C {°F)
816217]

INSPECTION OF COMPONENTS

6 5 43 Pre-heating Timer

iW LOCATION
Lotsa s BB: Under the instrument pane! center.
== righe al BJ: Under the instrument panel on the passenger side.

4 | BU: Under the instrument panel on the driver's side.
T

11109 7

sTo0es

INSPECT PRE-HEATING TIMER

fa} Disconnect the water temperature sensor connector

STO262

PR
OO
E HEAT

{b} Turn the ignition switch to ON.” and measure the
time the pre-heating indicator is lit, www crulser

Light lighting time:
12V type Approx. 20 seconds
24V type Approx. 14 seconds

CAUTION: Since power consumption is hight pate's**
form this check as few times as possible.
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STARTING SYSTEM — Pre-neatng System (lib, 190 aiG taunts ST-i4

EM2627

Check Connector
sToz64

gTow4o

Continuity |

STG,

[c) Turn the ignition switch to ‘“STAAT,” and then check
that there is voltage at terminal 5 of the pre-heating
timer

After-heating time: Approx. 70 seconds
CAUTION: Since power consumption is high, per-
form this check as few times as possible.

id} Turn the ignition switch to “START "
(e) (BJ and BB)

Disconnect the MALFUNCTION CHECK connector of
the intake heater, and check that the “PREHEATTM
light comes on when the after-heating is finished.

(f) [BUI
Disconnect the MALFUNCTION CHECK connector of
the No. 2 heater relay, and check that the
“PREHEAT” light comes on when the after-heating is
finished

intake Heater Relay [BB]
LOCATION: Below the left fender apron.

1, INSPECT RELAY CONTINUITY
(a) Check that there is continuity between terminals E

and g1

tb} Check that there is continuity between wermunaleuk com
and g2.

ic) Check that there is no continuity betwe:
and G1.

(d} Check that there is no continutty betwedt tertHliatss"
and G2.

If continuity is not as specified, replace the relay.



sT-12 STARTING SYSTEM — Pre-heating System {118, 138 and 13B-T]

6

prope

Continuity

STO3A6

§10338

No p=)No
Continuity j=! Centinuity

Continuity

a
io) <a

Continuity IK)

a)

SToOsA1

570363!

2. INSPECT RELAY OPERATION =

(a) Apply battery voltage across terminals E and gi.

(b) Check that there is continuity between terminals g
and G1 TM

(c]) Apply battery voltage across terminals E and g2.

(d} Check that there is continuity between terminals B -
and G2.

\f operation is not as specsfied, replace the relay. |

|

i

Intake Heater Relay [BJ] 7
LOCATION — In front of the battery.

| -~

| A
I

1. INSPECT RELAY CONTINUITY

fa) Check that there is continuity between terminals E | ~”
and gi.

ib} Check that there is continuity between terminals £ |
and g2 ~

{c) Check that there is no continuity between terminals B
and G1 |

{d} Check that there is no continuity between terminals 8
and G2

lf continuity is not as specified, replace the relay | -

2. INSPECT RELAY OPERATION
it inals E and gl.fa} Apply battery voltage across terminals and gh. rcult bon

(pb) Using an ohmmetes, check that there is ¢
between terminals B and G1.

Zn eal
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STARTING SYSTEM — Pre-heating System (118, 138 and 138-7) ST-13

Continuny
C)o

5

eng
g,|

§T0345!

STO250

STO2Z7

{c)_ Apply battery voltage across terminals E and g2.
{d) Using an ohmmeter, check that there is continuity

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.

{f there is no continuity, replace the intake heater.

Water Temperature Sensor
{See page ST-6}

www crulsercult com

@the_cruiser_cult



sT-14 STARTING SYSTEM — Troubleshooting, Starting System Circuit

TROUBLESHOOTING

NIE

Problem Possible cause | Remedy Page
\

Engine will not crank Battery charge low Check battery specific gravity | CH-7
Charge or replace battery ;

Battery cables loose, corroded or warn | Repair or replace cables | , 7

Neutral start switch faulty (A/T only) , Replace switch |

| Fusible link blown | Replace usible link
Starter faulty . Repair starter | ST-15 ~
ignition switch faulty | Replace ignition switch | .

f . — -
Engine cranks slowly {| Battery charge low , Check battery specific gravity | CH-? ;

| Charge or replace battery 1
Battery cables loose, corroded or worn | Repair or replace cables ‘

| Starter faulty Repair starter ST-15 ,
f

Starter keeps running Starter faulty Repair starter ST-15

Ignition switch faulty Replace ignition switch -
Short in wiring Repair wiring

Starter spins but Pinion gear teach broken or faulty starter Repair starter §T-15 -
engine will not crank Flywheel teeth broken Replace flywheel \

-~

Ignitian Switch _

AM| 4 _|sT1 |

s| 3>

o be Fuse = -~
al 8 STARTER £ {
&) 2 75A = ;

. 5| 3 (B70 Canada) 2
s| = ~
Boi =cr} a {BU Wide Cab} £

=) EF |=
a Fusible Link s N “

Fusible Link 3 AM 7 OY (BB) z \ Neutre
MAIN 2.0L (a8) © AM 150A (BU Wide Cab) ° Start ,
05G (8/60) wate .
AM 10Y (BB, BJ7O, BU Regutar Cab, BY} J. oy, |
(BU70, 71, 73, 74, 75) Link al {st ~
AM1 504 10 (BJ6O)
(BU Regular Cab} (BJ6O) \ 3 Starter
20L Rela
{BU Wide Cab) om ¥ +
0.85R (BY) T | Battery MG] Te |

Lt
Terminal 30 Terminal 50 www crulsercuft contTM

= Battery B =A
ut | (24 Type} = fm
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STARTING SYSTEM — Starter ST-15

STARTER

COMPONENTS

Brush Holder

Feld Frame (Field Coil)
Front Bearing

Armature

Rear Bearing

Plate Washer

Bearing

Idle Gear

ca (a) Ai Felt Sea!
é $9)

Magnetic Switch
. ©

Return Spring }Steel Ball “9
Clutch Assembly

Starter Housing sro35a

DISASSEMBLY OF STARTER
1, REMOVE FIELD FRAME AND ARMATURE

ASSEMBLY ~
fa) Remove the nut and disconnect the lead wire from

the magnetic switch terminal.

570347)

tb) Remove the two through bolts.
(c) Pull out the field frame together with the armature.

‘ (d) Remove the felt seal and lock plate. — wwwecrursercultcom

@the_cruiser_cult
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ST-16 STARTING SYSTEM — Starter

ST0225

STO356.

Pe Magnetic Finger

510038

2. REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEAR

(a) Remove the three screws.

(b) Remove the following paris from the magnetic
swiich.

(1) Starter housing
(2) Clutch assembly

{3) Return spring

(4) Idle gear
(5) Bearing

(6) Plate washer

REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hole.

REMOVE BRUSH HOLDER

la) 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 holdety way cruiserc

REMOVE ARMATURE FROM FIELD FRAME

@the_cruiser}
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1 STAATING 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 commutator

If there is no continuity, replace the armature.

2. INSPECT COMMUTATOR FOR GROUND
Using an ohmmeter, check that there is no continuity bet-
ween the commutator and armature coil core.

if there is continuity, replace the armature.

} Commutator
1 4. INSPECT COMMUTATOR FOR DIRTY AND BUANT

SURFACE

| If the surface is dirty or burnt, correct with sandpaper (No.
be 400) or on a fathe.

2, INSPECT COMMUTATOR CIRCLE RUNOUT
Maximum circle runout: 0.05 mm (0.0020 in.)
If the circle runout is greater than maximum, correct on a
lathe.

-_

\3 STON}
3. INSPECT DIAMETER OF COMMUTATOR

Standard diameter: 36 mm (1.42 in.)
Minimum diameter: 35 mm {1.38 in.)
f the diameter is less than minimum, replace the

4

@the_cruiser_cult
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ST-18 STARTING SYSTEM — Starter

STOOdO

STOO

370016.

STOOIY,

4. INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
materia’. Smooth out the edge.

Standard undercut depth: 0.7 mm (0.028 in.)
Minimum undercut depth: 0.2 mm (0.008 in.}
lf the undercut depth is less than minimum, correct it with
a hacksaw blade

Field Coil (Field Frame}
1. INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity bet-
ween the field coil end and field frame.

If thera ts continuity, repair or replace the field frame.

Brushes

INSPECT BRUSH LENGTH

Using calipers, measure the brush length.

Standard ength: 20.5 mm {0.807 in.}
Minimum length: 143.0 mm {0.512 in.)
If the length is less than minimum, replace the brush
helder and tield frame.

Brush Springs

VINSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush 5 =
separates from the brush F ~

@the_crulsSpring installed load:
3.2 — 4.0 kg (7.1 — 8.8 lb, 31 — 39 N)

lf the reading is not within specification, replace the brush
springs.

WWW Crus arc

ra
}

ag
e

+
3 a

lt,
 ee

 tality
,

He
e

S!

4
. i,

¥
a

‘igii<j
a

<
z

EA

ps

¥

a

¥

a

Ht

om
‘com



STARTING SYSTEM — Starter §T-19

- Brush Holder
INSPECT INSULATION OF BRUSH HOLDER

Using an chmmeter, check that there is no continuity bet-
ween the positive (+) and negative {+} brush holders.

STGOB2

\f there 1s continuity, repair or replace the brush holder

Clutch and Gears

41, INSPECT GEAR TEETH

I Check the gear teeth on the pinion gear, idler gear and.
_ clutch assembly for wear or damage. Replace if damaged.

\f damaged, also check the flywheel ring gear for wear OF

| damage.
—

2. INSPECT CLUTCH PINION GEAR

L Rotate the pinion gear clockwise and check that it turns
freely, Try ta rotate the pinion gear counterclockwise and
check that it locks.

L If necessary, replace the cluich assembly.

H

L
| 510070,

t
iL Bearings

ee
——

|
 ane

{ STOg4!,

S10042'!

INSPECT BEARINGS
Turn each bearing by hand while applying inward force.
If resistance is felt or if the bearing sticks, replace the
bearing.

IF NECESSARY, REPLACE BEARINGS
fa) Using SST, remove the bearing.
SST 09286-46011 www crulsercult com
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ST-20 STARTING SYSTEM — Starter

SST :
Li

STOZ21 STODAD

4 Terminal C

BB 4)! i
BJ $54

Terminal 50

Terminal 5

fe):
|

STO365
STO226

Switch Body

Ca] Terminal 501O z7
STO118)

(b) Using SST and a press, press in a new front bearing
SST 09285-76010

(c) Using a press, press in a new rear bearing

Magnetic Switch

1, PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an chmmeter, check that there is continuity bet.
ween terminals 50 and C.

If there is no continurty, replace the magnetic switch.

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.

@the_cruisa



STAATING SYSTEM — Starter ST-21

ASSEMBLY OF STARTER
(See page ST-15}

NOTE: Use high-temperature grease to lubricate the
bearings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the flreld frame

sToza7

2. INSTALL BRUSH HOLDER

(a) Place the brush holder on the armature

tb) Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder. Connect the
four brushes

NOTE. Check that the positive (+) lead wires are not
grounded.

(c) Install the end cover with the two screws.

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
lal Apply grease to the steel ball.
(b) Insert the steel ball into the clutch shaft hole

stocad

4, INSTALL CLUTCH ASSEMBLY AND GEAR

la) Place the following parts in position on the magnetic
switch:

(1) Plate washer

(2) Bearing

(3) Idle gear
. @the_cruiser_cult

{4) Return spring

(5) Clutch assembly

(5} 870357

(1) (2) (3)

www crulsercult com



$T-22 STARTING SYSTEM — Starter

STO225

Sro2u7

S7TO0045

sT03a?

(b) Assemble the starter housing and magnetic switch
with the three screws.

INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY
{a) Place the felt seal in position on the armature shaft

(bob) Align the lock plate with the notch on the field frame.

{c) Install the field frame and armature assembly with
the two throught bolts.

{dq} Connect the lead wire to the magnetic switch ter-
minal, and install the nut

www crulserc
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STARTING SYSTEM — Starter ST-23

Terminal © PERFORMANCE TEST OF STARTER
aB 4 ae CAUTION: These tests must be performed within 3
BJ TA te 5 seconds te avoid burning out the coil.

Termmal59] 4, PERFORM PULL-IN TEST
(a) Disconnect the field coil lead from terminal c.
ib) Connect the battery to the magnetic switch as

shown, Check that the pinion gear moves outward,

gross if the pinion gear doas not move, replace the magnetic
switch assembly.

2. PERFORM HOLD-IN TEST
While connected as above with the pinion gear out, dis-
connect the negative (-} lead from terminal C. Check that
the pinion gear remains out.

If the pinion gear returns inward, replace the magnetic
switch assembly.

§T0228'

3. INSPECT PLUNGER RETURN
Disconnect the negative (—) lead from the switch body.
Check that the pinion gear returns inward.
lf the pinion gear does not return, replace the magnetic
switch assembly.

§T0229

4, PERFORM NO-LOAD PERFORMANCE TEST
la) Connect 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 180A or less at 11V
24V Type 90 Aor less at 23 V

S§TOT3G

: www crulsercult com
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ST-24 STARTING SYSTEM — Starter Relay [BB, BU and BY]

= ST

E sTo108

No Continuity

STOZ1E

Continuity

ST0219

——

STARTER RELAY [BB, BU and BY]
LOCATION
BY: Under the instrument panel on the driver's side.
BU- Under the instrument panel center.
BB: Inside wall adjacent to passenger door.

INSPECTION OF STARTER RELAY

1. INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals E
and ST.

(b} Check that there is no continuity between terminal 8
and MG.

if continuity is not as specified, replace the relay

INSPECT RELAY OPERATION

{a} Apply battery voltage across terminals E and ST.
fb) Check that there is continuity between terminals B

and MG.

If operation is not as specified, replace the refay.

www crulsercu
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STARTING SYSTEM — Starter Relay (BJ! ST-25

=
STOOBS

oO

STO046.

5 TOO65!

STARTER RELAY [BJ]
LOCATION: On the fender apron in the engine compart-
ment.

INSPECTION OF STARTER RELAY

1. INSPECT RELAY CONTINUITY
fa) Check that there is continuity between terminals E

and ST.

(b) Check that there is no continuity between terminal 8
and MG.

if continuity is not as specified, replace the relay

2. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals E and ST.
tb) Check that there is continuity between terminals B

and MG.

if operation is not as specified, replace the relay.

www crulsercult com
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ST-26
Flectrical Diesel Inection Control (EDIC) System

STARTING SYSTEM — [B and 38 (w/ EDIC System}!

ELECTRICAL DIESEL INJECTION
CONTROL (EDIC) SYSTEM
[B and 3B (w/ EDIC System)] 7
SYSTEM CIRCUIT

BB20, 30, BJ6GO, 70, 73, 75, BUGO, 75, 80 | -

_ 1G (BB, BU76, 73, 75, BU} ~
a 3 ST1 (BJ6O}
~ AM|
Fus:ble Link c -

ous AM 1.0Y (BB ST (88)
FDIC 304 (BUI 056 (BJO) STI (BU) Fuse

AM 10¥ (B70, 73, 75) 572 (BJ) ENGINE 10A (B8}
a — AM1 1 0Y {BU} ENGINE 154 =”
o| 2 {BJ70, 73, 75)
5) Oo STARTER 7.5A

Bl] 24 Fusible Link (BJ60)
2 >= MAIN 2.0L (BB) ENGINE 7 5A IBU} =
= a 2.0L (BU}

218a ST 1G 8 . 7

_ El RTr Battery Dic Relay

:% Ol. ol; BY S| M E 7

sl [= ol] Di S| M
w| | 7 [Battery oll ny
= T Pressure EDIC Motor =

Switch ;

$T0351 -

ON-VEHICLE INSPECTION o
41. INSPECT LEVER DRIVE POSITION

After starting the engine, the fuel control motor lever and
pump adjusting lever should be positioned between the -
marks

If necessary, adjust with the connecting rod

1

2, INSPECT LEVER OPERATION '

oo A, Starting Overinjection (Overinjection Position)
PE id —%' When the ignition switch is turned to “START,” thevaimn culf cont

| I .- oye adjusting lever should move to the avermyectio =a
Eb Pace,

a a = A -

q a se D ve @the_cruiser_c| ‘|
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Electrical Diesel Injection Control (EDIC) System
STARTING SYSTEM — (B and 38 (w/ EDIC System}] ST-27

195° (B)
22 5° (3B) 379388)

ST0383)

ih

§T03991

After starting (Drive Position]
After starting the engine, the pump adjusting ever should
be positioned to the drive position

Cc. Engine Stopping Action (Stop Position)
When the ignition switch is turned to “OFF,” tha pump
adjusting fever should move to the stop position and the
engine should stop

D. Reverse Rotation Prevention

BEQIAS.

Start the engine, and ground the ow pressure switch con-
nector. Then the pump adjusting lever should move to 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.

_ TerminalLever Position | 5 | D a1 | Body
Overinjectian positian io —O Oo
Drive position | oT Lo)
Stop position | | otfoff |

If continuity is not as specified, replace the moter.

Oil Pressure Switch

INSPECT OIL PRESSURE SWITCH
Check the continuity between the terminal and Body
ground,

(a) Check that there is continuity with the
ped.

tb} Check that there 's no continuity with theednginagamcult
ning.

NOTE: After the engine has started, oi! pressure should
tise over O 2 kg/ern? (2.8 psi. 20 kPa)
\f anaratian is not correct. replace the switch.



§T-28 STARTING SYSTEM — Fuel Cut Diaphragm [B {w/o EDIC System)]

FUEL CUT DIAPHRAGM
[B (w/o EDIC System)]
SYSTEM CIRCUIT

BUG6O, 63, 70, 75, 86

Ignition Switch

AM o IG

Fusible
Link
AM1 504A

= a

Fustble i &Link &: 5
20L 2 >

= 3
~ &

L Battery

Fuse
ENGINE 7 54

Fuel Cut
VSV

STO353)

£70385)

—Stop 49° ‘Drive
570398

ON-VEHICLE INSPECTION

1. INSPECT LEVER DRIVE POSITION

After starting the engine, the pump adjusting lever should
be positioned as shown.

if necessary, adjust with the connecting rod

2. INSPECT LEVER OPERATION

When the ignition switch is tumed to “OFF.” the aumPuserd
adjusting lever should move to the stop position a
engine should stop.

@the_cruiser;
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STARTING SYSTEM — Fuel Cut Diaphragm (8 (w/o EDIC Systern}] ST-29

INSPECTION OF FUEL CUT DIAPHRAGM
INSPECT FUEL CUT DIAPHRAGM

By! F 4 A. Inspect lever stroke
ire (a) Apply 400 mmHg (15 75 in.Hg, 53 3 kPa) of vacuum

Stroke

NE — ~ PFS to the diaphragm, and measure the lever stroke.

Vixen’ > Lever stroke: 12.5 — 14.5 mm (0.492 — 0.571 in.)
es . lf the stroke is not within specification, replace the

diaphragm assembly.
70335 (b) Check that vacuum does not crop immediately.

Continuity B. Inspect vacuum switching valve (VSV) for open circuit
Using an ohmmeter, check that there is continuity bet-
ween the terminals.

Resistance: 38 — 44 0 at 20°C (68°F)
l¥ there is no continuity, replace the diaphragm assembly.

stosee}

C, Inspect vacuum switching valve (VSV) for ground
Using an ohmmeter, check that there is no continuity bet-
ween each terminal and the VSV body.
lf there is continuity, replace the diaphragm assembly,

No Continuity

STO3871

D. Inspect vacuum switching valve (VSV) operation
{a} Check that air flows from pipe E to pipe F

570398)

(ob) Apply battery voltage across the terminals
{e) Check that air flaws from pipe E to pipe G.
\f operation is not as specified, replace the enwerisgrault com
assembly

@the_cruiser_cult
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ST-30 STARTING SYSTEM — Overinjection Magnet [3B {w/o EDIC System)}

STO375

Overinjection
Drive 45°

ST0407)

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 positioned as shown.

lf necessary, adjust with the connecting wire.

2. INSPECT LEVER OPERATION

When the ignition switch is turned to “START,” the pump
adjusting lever should move to the averinjection position

WWW Crus ercul
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CH-1

CHARGING SYSTEM
Page

PRECAUTIONS 0.0... ccc cece eet eta eee CH-2

TROUBLESHOOTING 2.2... cece eee ce wee eee CH-2

CHARGING SYSTEM CIRCUIT .......--2e cease CH-3

ON-VEHICLE INSPECTION Ji... eee eee eee CH-7

ALTERNATOR... cee eee eee ee eee teeters CH-11

ALTERNATOR REGULATOR ...-....csceenenaes . CH-21

CHARGE LIGHT RELAY
[w/ IC Regulator (BJ73 12V Typel] ........ .. CH-23

CHARGE LIGHT RELAY
{w/ IC Regulator (BB 24V Type] .........00. . CH-24

CHARGE LIGHT RELAY
[w/ IC Regulator (BJ70 24V Typel] .......4.. CH-25

IGNITION MAIN RELAY [BJ60] ...... baneenee .. CH-26

www crulsercult com
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CH-2 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 js
given a quick charge.

3. Do not perform tests with a high voltage insulation
resistance tester,

4. Never disconnect the battery while the engine is run.
ning.

TROUBLESHOOTING
Problem Possible cause Remedy Page

Discharge warning Fuse blown Check fuses
light does not light Light burned out Replace tightwith starter switch io . ; ;
at “ON” and engine Wiring connection loose Tighten loose connection

not running Altemator regulator faulty Check regulator CH-21
Charge light relay faulty Check relay CH-23
IC regulator faulty Replace IC regulator CH-11

Discharge warning Drive belt loose or wom Adjust or replace drive belt CH-7
light does not go out | Battery cables loose, corroded or wom Repair or replace cableswith engine running
(battery requires Fuse blown Check fuse

frequent recharging) Igastion main relay faulty Check relay CH-26
Fusible link blown Replace fusible link
Alternator regulator, IC regulator, charge | Check charging system CH-7
light relay or alternator faulty

Wiring tautty Repair wiring

ww crulsempulieonrr

@the_cruisey_

we 
a 

ele
 

fray
 

min
ts 

Mee
s 

ape



cal
l 

xealll
l 

eo
lti

lh 
a

ll
t 

a
n

it
 

ne
at

 
i

|
e

 
o

o
pe

CHARGING SYSTEM — Charging System Circuit CH-3

CHARGING SYSTEM CIRCUIT

BB20 [w/o IC Regulator]

Ignition Switch

AM és IG wT

Fusible Fuse 3 FuseLink { Gaus A (charge
AM 1 0Y 7.54 10A

Fusible BL IG B
Link N
MAIN 2 OL Charge 5) shWarning tk L

= LightT 8 rma_lfa Battery wet — It

+ = 2 2 a , | mn
zf{a eiaL Battery

Alternator Regulator Alternator

BS20, 22, 30 [w/o IC Regulator!

Ignition Switch K

AM a IG . —T

Fuse Fuse
. GAUGE ENGINE

Fusible 7.54 10A
AM 1.07 S| L IG B

; Charge. ilFusible Warning 3 i
MAIN 2.01. Light o. eERE

ae 21 13 i} 4—T 4
i. | Battery Charge = HTTr Light a ry k x t]

Relay fed
‘ oO rulsercult com

anea 1 4 = > =

T_| Battery { ==4

i iaa = = @the_cruiser_qult
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GH-4 CHARGING SYSTEM — Charging System Circuit

BJ60

eee

CHARGING SYSTEM CIRCUIT (Cont'q)

a

'

2 | oy
Ignition Switch = g |

a =AM 2, _|IG s ay

& ay
© 4 |

ra ~
ie >

3, |2 Ea -
Ignition z

Fusrble Fusible Main zg { NLink } Link Relay > oo
1.0¥ 0.5G TT (4 #

F ‘
i

_ k z -
a Battery - 4 j

Alternator Regulator Alternator Ea -
as as y,

= .

fF
BJ70, 71, 73, 74, 75 [w/o IC Regulator] a 7

i:

, Ignition Switch Fan _

a
Fusible Fuse
Link CHARGE -
AM 1.0¥ TBA

L IG
N =

FTX

T ._L. | Battery FE de
= 

a

L = ”

T Batte 3 Fs Es
= a ‘ 2 SIE wyyw cfuisefcult.contTM
T | Fa =A

Alternator Regulator Alternator (4a="
Cer.

= @the_ ruisgr cult
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CHARGING SYSTEM -—- Charging System Circuit CH-5

CHARGING SYSTEM CIRCUIT (Cont'd)
BJ73 (w/ IC Regulator (12V Typell

Ignition Switch BN

AM ro. IG r 7

9g

gag
Fusible Fusible Fuse 2 Fal ~
Link ink ENGINE
AM 1.258 AM 1.0¥ 154 slit IG B

Charge I

Warning f
Light _ t Ett

23 5 pe ery
=— Charge ay eee
a | Battery Light Ea KET f]
TL Relay |"? 2

1 4 2 “TN

BJ70 [w/o IC Regulator (24V Typel]

Ignition Switch L

\ AM gg IG A é
~~

w
[o]
<

Fusible Fusible 8 <
Link Link Lo
AM 1,258 AM 1.0¥ S| u IG 5

Charge ll

Warning Tf
Light Till

_ RRS
a 4 . amen cael be int '1 | Battery Z 5 m ay.
r. Charge 2 re

bight > REET
a Relay oc

T . 2 lane
> Benery 1 mowmuy cruisencult com
T ' "
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CH-6 CHARGING SYSTEM — Charging System Circuit

CHARGING SYSTEM CIRCUIT (Cont’‘g)
BUGO, 61, 62, 63, 65, 70, 75, 76, 80, B1, 82, B5, 86

Ignition Switch -

AM ge 1G mn.

Fusible 4 ~-
Link n
AM1 50A ws

3 Fuse o Fuse
8 GAUGE ot ENGINE

Fusible ~R io 758A BE 97.54 ee
Link 238 3 Charge no
2.0L eo Fa Warning 8 L IG B

le Light —p. ~
7 tL
T Battery »—T*
= J lele

“|e ala -
z Z| ERS

_L_ | Battery — -

I Alternator Regulator Alternator ~

BY33, 42

Ignitian Switch a
AM os 1S rh

4 ~

ts]

Fuse Fe] Fuse |
METER SsSA 2S | ENGINE -

Fusible Charge Oe 15A ;
Link Warning 8 L IG B |
O85R Light N ; _

; A
Lt oo ~

| | Battery
—

T E i—_rap_ \
‘ awa cruisercliit cont

Alternator Regulator Alternator 7
L 

7 (===

@the_cruiger_fcult,

\

cHOMeS
CHOI93



CHARGING SYSTEM — On-Vehicle Inspection CH-7

Upper Level

Lower Level

Prete

CHO0G3.

CORRECT WRONG

Clearance Y777

_ mMagods:

Nippondenso Borroughs

—s,

ecooas ECO0da ECOda1

C—>
IEE PAP

Cooda5,

ON-VEHICLE INSPECTION
1. CHECK BATTERY SPECIFIC GRAVITY

{a} Check the specific gravity of each cell,
Standard specific gravity:

1.25 — 1.27 when fully charged at 20°C (68°F)

(b} Check the electrolyte quantity of each cell,
If insufficient, refdl with distilled (or purified) water.

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

ta) Check that the battery terminals are not loose or cor-
roded.

(b} Check the fusible fink and fuses for continuity.

INSPECT DRIVE BELT

fa) Visually check the crive belt for cracks, oiliness or
wear. Check that the belt does not touch the bottom
of the pulley groove.

if necessary, replace the drive belt.

(b) [Canada]
Using a belt tension gauge, check the drive belt ten-
sion.

Belt tension gauge’
Nippondensa BTG-20 (95506-0020) or
Borroughs No. BT-33-73F

Drive belt tension: New belt 145 + 25 Ib
Used belt 100 + 20 Ib

{f the belt tension is not within specrfication, adjust it.

NOTE:
@ When checking the tension, be sure the gauge is on the

belt protrusion,

® “New belt” refers to a belt which has beBa/WSHasqegut com
than 5 minutes on a running engine

@ “Used belt” refers ta a belt which has be
running engine for 5 mmutes or more.

@the Sfulser cult®@ After installing a new belt, run the engine ae “about
minutes and recheck the deflection.



CH-8 CHARGING SYSTEM — On-Vehicle Inspection

Alternator $ Water Pump

Crankshaft
CHOZS1

SST

ECOOO3 ECOOOd

EA

LDV fa

CHDaSS

cHOpTS

(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

Drive belt deflection: 1
Single belt typeNew 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.) a
Used belt 14 — 20 mm (0,55 — 0.79 in.) |

lf 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 Delt which has been used on a -
running engine for 5 minutes or more

@ After installing a new belt, run the engine for about 5
minutes and recheck the deflection. ~

(d) [Reference]
Using SST, 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 — 55 kg -
Used belt 20 — 35 kg

Hf the belt tension is not 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

ta) Check that the wiring is in good condition wwew crursercygt cont
(b) Check that there are no abnormal noises =

alternator while the engine is running. -

@the_cruiser_€ult



CHARGING SYSTEM — On-Vehicle Inspection CH-9

5. tNSPECT CHARGE WARNING LIGHT CIRCUIT
{a} Warm up the engine and then turn tt aff,
{b) Turn eff all accessories
{c) Tum the starter switch to “ON.” Check that the

charge warning light is lit.

{d) Start the engine Check that the light goes out.
If the light does not operate as specified, troubleshoot the
warning light circuit.

Disconnect wire Ammeter 6. CHECK CHARGING CIRCUIT WITHOUT LoaD
from terminal B Cs NOTE: If a battery/alternator tester is available, connect

= Alternator the tester to the charging circuit as per the manufacturer's| ds instructions.
Le i) (a) If a tester is not available, connect a voltmeter and
= 12 o ammeter to the charging circuit as follows:

Battery? Voltmeter ® Disconnect the wire from terminal B of the alterna-
Fa >t tor and connect it to the negative {-) probe of the_ | ammeter.
‘ = £10008, ® Connect the test probe from the positive (+) ter-
a minal of the ammeter to terminal B of the alterna-
4 tor.

i ® Connect the positive (+) probe of the valtmeter to
2 terminal B of the alternator.‘ { ® Ground the negative (—) probe of the voltmeter.

|

|
i > (b) Check the charging circuit as follows:

With the engine running from idle to 2,000 rpm,
q 28 30 check the reading on the ammeter and voltmeter.

Fs 14°75 40 20 39 [w/a IC Regulator]
%, pte yo Standard amperage: 10 A or less‘J c oO Standard voltage:

12V type 13.8 — 14.8 V at 25°C (77°F}
y a 24V type 27.0 — 29.0 V at 25°C (77°F)

CHO174 CHOOIO

{f the reading is not within standard voltage, adjust the
regulator or replace it.

www crulsercult com”
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CHARGING SYSTEM — On-Vehicle InspectioncH-10

[w/ IC Regulator)
Standard amperage: 10 A or less

28 39 Standard voltage:
14 15 12V type 13.8 — 14.4 V at 25°C (77°F)

CHOITS CHOI

Terminal F

CHOO6E

Vv CHOO5 7

A CHOOGE

24V type 27.9 — 28.5 V at 25°C (77°F)

If the voltage reading is less than standard voltage, check
the IC regulator and alternator as follows:

@ Remove the brush holder cover and connect the
terminal 8 wire to the original position.

CAUTION: Battery voltage is applied to terminal B, |
so disconnect the battery before beginning work.

® With terminal F grounded, start the engine and
check the reading on the voltmeter.

If the voltage reading is more than standard voltage, rep-
Jace the IC regulator,

If the voltage reading is less than standard voltage, check
the alternator.

CHECK CHARGING CIRCUIT WITH LOAD
ta) With the engine running at 2,000 rpm, turn on the

high beam headlights and place the heater fan con-
trol switch at “HI”

(b} Check the reading on the ammeter.

Standard amperage:
12V type 30 A or more
24V type 15 A or more

lf the ammeter reading is less than standard amperage,
repair the alternator. (See page CH-11)
NOTE: If the battery is fully charged, the indicatiaactiillerculf cont

f_._5

sometimes be less than standard amperage.
——_ =4
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CHAAGING SYSTEM — Aiternator CH-11

ALTERNATOR
COMPONENTS

wie Ic Regulator Drive End Frame Retainer
Spacer Collar Bearing Felt
Fan Felt Cover Felt Cover

_ Pulley r
AS

Pulley Nut °D \ H}
Terminal Insulator

ee Washer
=}

on Brush Halder
Brush Holder Cover a, * A —condensor

Stator Assembly Insulator

Space Ring
Collar

(9) 1 Rectifier End Frame
Snap Ring Rectifier Holder

w/ IC Regulator 
.

Drive End Frame Retainer
Bearing Felt

Spacer Collar Felt Cover

Fan

‘ Pulley \

Pulley Nut ¥8 Terminal insulator
Rubber Washer

, )) a emia Wire
; 8 c

Pe e—_— Regulator
Connector Clamp——_—_BEF~ Sa Brush Holder

: Condensora i La" Cap
Brush Holder Cover

insulator

Rotar

Space Ring
Vacuum Pump

> O-Ring www Ccrul

Rectifier End Frame

ercult com

ake =—
CollarRectifier Holder @the_cruiger_cult

Snap ring Stator Assembly

@ Nan-rancahle nart ont



CH-12 CHARGING SYSTEM — Alternator

CKO253

CHO264

cHO255.

DISASSEMBLY OF ALTERNATOR
{See page CH-11}

1. REMOVE VACUUM PUMP

Remove the three bolts, vacuum pump and O-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-
mina! insulator, rubber washer and brush holder cover.

[w/o IC REGULATOR]
REMOVE BRUSH HOLDER

{a} Disconnect the lead wire.
{b) 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

Remove the screw, brush holder and IC regulator assemmb-
ly.

[w/ IC REGULATOR]
SEPARATE BRUSH HOLDER AND IC REGULATOR

{a) Remove the two screws and alternator wire ¢
tor.

1

| con”www crulserciilt com

@the_cruiser feult



CHARGING SYSTEM — Alternator CH-13

CHOOTI

CHOIG4,

Socket Wrench

CHO258

tb) Remove the two screws, and separate the brush
holder and IC regulator.

REMOVE DRIVE END FRAME AND ROTOR
ASSEMBLY FROM STATOR

(a) [BB (w/ IC Regulator)]
Remove the four through screws.

(pb) [Others]
Remove the three through screws.

(c) Remove the drive end frame together with the roter.

NOTE: If necessary, lightly tap the rotor shaft with a
plastic-faced hammer.

REMOVE PULLEY AND FAN

fa) 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 out the retor

tb) Remove the spacer collar from the drive end

{c} Remove the spacer ring and snap ring frown Gee4
shaft,

@the_cruiser_cult



CH-14 CHARGING SYSTEM — Alternator

CH0374

CROD7S,

cHoaTS

eHoos]

9. REMOVE RECTIFIER END FRAME

(a) [w/ IC Regulator}
Remove the two rubber caps

{b) Remove the four nuts and two terminal msulators

te) Remove the rectifier end frame.

(d} Remove the two terminal bushings and collars from
the rectifier holder studs

10. 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

41. INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity be-
tween the slip rings.

Standard resistance:
w/o IC regulator 12V type 3.9—4,1 0

24V type 18.8 — 19.2 2
w/lC regulator 12V type 2.8 — 3.0 ie

24V type 8.8—-9.2 0

If there is no continuity, replace the rotor.

2, INSPECT ROTOR FOR GROUND
Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor.

If there is continuity, replace the rotor

3. INSPECT SLIP RINGS

ea
s 

e
S

 e

'

i

la) Check that the slip rings are not rough or scored Ha cobultconm
rough or scored, replace the rotor.

(b} Using cahpers, measure the shp ring i

Standard diameter: 32.3 — 32.5 mm
{1.272 — 1.280 in.) @the_cruiseq cult

Minimum diameter: 32.1 mm (1.264 in.}
lf the diameter ts less than minimum, replace the rotor
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CHARGING SYSTEM — Alternator CH-15

CHO373

Stator

1. INSPECT STATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity be-
tween the coil Jeads.

if there is no continuity, replace the stator

2. INSPECT STATOR FOR GROUND
Using an ohmmeter, check that there is no contmuity be-
tween the coil Jeads and stetor core.

If there is continuity, replace the stator.

Brushes

4. INSPECT EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.
Standard exposed length: 20.0 mm (0.787 in}
Minimum exposed length: 5.5 mm (0.277 in.)
if the length is less than minimum, replace the brushes.

2. IF NECESSARY, REPLACE BRUSHES
fa) Unsolder and remove the brush and spring.

(b} Insert the brush wire through the spring.
tc) Install the brush in the brush holder.
id) Solder the wire to the brush holder atvspacifiedt com

exposed length.

Exposed length: 20.0 mm (0.787 in.)
fe) Check that the brush moves smoothly | brush

holder. @the_cruiser_cult

{f} Cut off any excess wire

cHoDE® CHO081



CH-16 CHARGING SYSTEM — Alternator |
ad

Rectifiers .oTM
\

1. INSPECT PCSITIVE RECTIFIER
(at Connect the ohmmeter positive {+} probe to the rec. -

tier terminal and the negative (—) probe to the rec-
tier holder, and check that there is no continuity

(b) Reverse the ohmmeter probes, and check that there 7
1s continuity.

If continuity is not as specified, replace the rectifier
+

2, INSPECT NEGATIVE RECTIFIER (
{a) Connect the ohmmeter positive (+) probe to the rec-

tfier terminal and the negative (—) probe to the rec-

_4tifier holder, and check that there is continuity.

tb) Reverse the ohmmeter probes, and check that there
is no continuity. 7

\f continuity is not as specified, replace the rectifier.

*

|

CHOAG2

. “7
Bearings

1. INSPECT FRONT BEARING

Check that the bearing is not rough or worn. 7

~

\ bH9257
2, IF NECESSARY, REPLACE FRONT BEARING

fa} Remove the three bolts and following parts:
(1) Felt cover

{2} Felt -

(3} Retainer

(4) Bearing

(5) Felt cover

(6) Felt
CHOdRS

(b) Install the following parts with the three boits-
(i) Felt ,

WW! hi,(2). Felt cover ‘w cruisercultjcont

(3) Bearing =A
If necessary, lightly tap the bearin -
plastic-faced hammer @the cruiser_cuft

(4) Retainer ;

(5) Felt -

= cHozss {6} Felt cover |



CHARGING SYSTEM — Alternator CH-17

CHOSZE

Insulator
Washer

CHO3T1

CHOIES

ASSEMBLY OF ALTERNATOR
{See page CH-11}

4. INSTALL RECTIFIER HOLDER TO STATOR
Hold the rectifier terminal with needie-nose pliers while
soldering the leads
CAUTION: Protect the rectifiers from heat.

2. INSTALL RECTIFIER END FRAME TO RECTIFIER
HOLDER

(a) Place the two insulator washers on the positive (+)
studs of the rectifier holder

tb) Place the two collars on the negative {—} studs of the
rectifier halder.

(c} Place the rectifier end frame on the rectifier holder.

(d) Place the two terminal insulators on the positive (+)
studs of the rectifier holder.

{e} Connect the lead wire of the condenser on the posi-
tive (+) stud of the rectifier holder.

({) Install the four nuts.
{g) Check that the wires are not tauching the frame.
(th) [wi 1C Regulator]

Install the two rubber caps to the positive (+} studs
of the rectifier hoider

3. INSTALL ROTOR
la) Install the snap ring on the rotor shaft groove

' ib} Slide the spacer ring onto the rotor shaftww cruisercult com

@the_cruiser_cult
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CH-18 CHARGING SYSTEM — Alternator

CH0260;

CHOZB1

CHO152

cCHOIhS

CHOIBS

{c) Using a press, press in the rotor.

INSTALL FAN AND PULLEY

{a} Mount the rotor in soft jaw vise.
(b) Slide 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-cm (65 ft-lb, 88 N-m)

ASSEMBLE DRIVE END FRAME AND RECTIFIER END
FRAME

(a) Assemble the drive end frame and rectifier end
frarne.

(b) (BB (w/ IC Regulator)]
Instail the four through screws.

tc) [Others]
Install the three through screws.

www crulsere

@the_cruisel
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CHARGING SYSTEM — Alternator CH-19

CHOI5S

CHOZES:

gnodd

7.

(cd) Make sure the rotor rotates smoothly,

[w/o IC REGULATOR]
INSTALL BRUSH HOLDER

(a) Install the brush holder with the nut.
(b) Connect the brush holder wire clamp with the screw.
(c) Connect the lead wire to terminal B.

[w/ IC REGULATOR]
ASSEMBLE BRUSH HOLDER AND [C REGULATOR
la) Assemble the brush holder and IC regulator with the

two screws.

tb) Connect the two alternator wires to the terminal of
the IC regulatar with the two screws as shown.

(w/ IC REGULATOR]
INSTALL BRUSH HOLDER AND IC REGULATOR
ASSEMBLY www cr

Install the brush holder and IC regulator asse
screw. Connect the alternator wire to the ter:
regulator as shown.

@the_cruiser_cult



CH-20 CHARGING SYSTEM — Alternator

CHOLEE

CHOZSS

CHO253

9. INSTALL BRUSH HOLDER COVER
{a}

(b)

{c}

(a)

(e)

10. INSTALL VACUUM PUMP

fa}

to)
Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

[w/o IC Regulator]
Place the insulator washer an terminal B

Place the cover on the rectifier end frame.

Place the terminal insutator and rubber washer on
terminal 8

[w/o 1€ Regulator]
install the two nuts.

{w/ IC Regulator]
Install the screw and two nuts together with the con-
nector clamp.

Place a new O-ring on the rectifier end frame.

Install the vacuum pump with the three bolts.

WWW Crulsercul

@the_cruiser_¢
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CHARGING SYSTEM — Alternator Regulator CH-21

CHO1E)

CHOTSS

CROs

ALTERNATOR REGULATOR
[w/o IC Regulator]
INSPECTION OF ALTERNATOR REGULATOR

LOCATION On the left fender apron in the engine cam-
partment.

1. INSPECT POINT SURFACES FOR SEIZURE AND
DAMAGE

\f defective, replace the requlator.

2. INSPECT RESISTANCE BETWEEN TERMINALS
{a} Using an chmmeter, measure the resistance between

terminals IG and F.

Resistance (Voltage regulator}:
At rest on
Pulled in 12V type Approx. 10.5 1)

24V type Approx. 200 0

(ob) Measure the resistance between terminals E and L.
Resistance (Voltage refay):

At rest 00
Pulled in 12V type Approx. 102 2

24V type Approx. 199

(c} Measure the resistance between terminals 8 and E
Resistance (Voitage relay):

At rest Infinity www crulsercult com

Pulled in 12V type Approx. 102 0
24V type Approx. 199 0

@the_cruiser_cult



CHARGING SYSTEM — Alternator Regulator

{d)

————

Measure the resistance between terminais 8 and

Resistance (Valtage retay): At rest Infinity
Pulled in O1

(e} Measure the resistance between terminals N and E
Resistance:

12V type Approx. 24 2
24V type Approx. 102 11

\f any of the above checks are not positive, replace the
alternator regulator.

4

“h

x
a

eraigs *
t

VOLTAGE ADJUSTMENT OF ALTERNATOR
REGULATOR

\ 1. ADJUST VOLTAGE REGULATOR 1

Bend the regulator adjusting arm to adjust.

Regulating voltage: -

412V type 13.8-— 14.8 V i
24V type 27.0-— 28.0 V

CHOSE

ADJUST VOLTAGE RELAY

Bend the relay adjusting arm to adjust.

Relay actuating voltage:
12V type 40-58 V

Relay Adjusting 24V type #.0-11.6V
Arm

CHOuES

www cruiserdilt cont”
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CHARGING SYSTEM — Charge Light Relay (w/ iC Regulator (BJ73 12V Type] CH-23

2 1 CHARGE LIGHT RELAY
[w/ IC Regulator (BJ73 12V Type)]
INSPECTION OF CHARGE LIGHT RELAY

(ly. = LOCATION: in the cowl on the drive side.

BEOOIE7

1. INSPECT RELAY CONTINUITY

la} Connect the ohmmeter positive (+) probe to terminal
3 and the negative (-} probe to terminal 4, and check
that there is continuity.

, (b) Connect the ohmmater positive (+) probe to terminal
4 and the negative (—) probe to terminal 3, and check
that there is no continuity.

(c} Check that there is no continuity between terminals 1
and 2.

none If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

Continuity (fa) Connect the positive (+} lead from the battery to ter-
4 minal 3. Connect the negative {—-) lead to terminal 4.

—=

== (b) Check that there is continuity between terminals 1
and 2.

© Fi mh If operation is not as specified, replace the relay.

Continuity

co

eo)

No Continuity

O0
0

l

|

I

|

]

j

j

o90
0

cHoOZ4

www crulsercult com
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CH-24 CHARGING SYSTEM — Charge Light Relay [w/ IC Regulator (8B 24V Typell

CHARGE LIGHT RELAY
2 1 [w/ IC Regulator (BB 24V Type)]

F >) INSPECTION OF CHARGE LIGHT RELAY 7
(a = LOCATION: Inside wall adjacent to passenger door

4 3

‘ 1, INSPECT RELAY CONTINUITY

ta) Connect the positive (+) test probe to terminal
Connect the negative (-} test probe to terminal

Continuity Continutty Check that there is continuity between terminal:
and 2. -

AN O CL tb} Check that there is continuity batween terminal:
Oy 1} ‘ and 3.

If continuity is not as specified, replace the relay. -

CHOABA

2. INSPECT RELAY OPERATION
la) Connect the positive (+) lead from the battery (2¢

to terminal 3. Connect the negative [-) lead to: =
minal 1.

(ob) Connect the positive (+) test probe to terminal
Connect the negative (—} test probe to terminal —

| Check that there is no continuity between terminal
and 2,

If operation is not as specified, replace the relay. ~
CHO4SS

' www crulsercult co!
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CHARGING SYSTEM — Charge Light Relay [w/ IC Regulator {8/70 24¥ Typell CH-25

2 1 CHARGE LIGHT RELAY
l. fw/ IC Regulator (BJ70 24V Type)l

INSPECTION OF CHARGE LIGHT RELAY
LOCATION. In the cowl on the driver side.

T7

— oe
)

4 3
US (Blank)

BEOONS

4. INSPECT RELAY CONTINUITY
(a) Check that there is continuity between terminals 17

and 2.

{ob} Check that there is continuity between terminals 1
and 4.

If continuity is not as specified, replace the relay.

2, INSPECT RELAY OPERATION
(a) Connect the positive (+) lead from the battery (24V)

to terminal 4. Connect the negative {-) lead to ter-
minal 1.

(b) Check that there is no continuity between terminals 1
and 2.

If operation is not as specified, replace the relay.

No Continuity

ne
 

if

@ CHOaSs

ue
s,
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CH-26 CHARGING SYSTEM — Ignition Main Relay [BJ60]

BFOOGE

IGNITION MAIN RELAY [BJ60]
INSPECTION OF IGNITION MAIN RELAY

No Continuity Continuity

BEODOS

Continulty

H
ie

)
[sie

le}

Gs
)

0
)

BEOO'O

LOCATION. Under the instrument panel on the front
drive side in the relay box

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.

INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals 1 and 3.
(b) Check that there is continuity between terminals 2

and 4.

lf operation is not as specified, replace the relay.

www cruiser

@the_cruiser.
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SERVICE SPECIFICATIONS
Page
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL

Specifications

Engine tune-up Engine coolant capacity lw. Heater)
BB20, 22, 30
BJ6O
BJ70, 71, 73, 74 75

3B
13B-T M‘T
13B-T A/T

BUGO, G1, G2, 63, 65, 70, 75, 75, 80, 81,
82, 85. 86

Regular cab

Wide cab
BY33, 42

Engine oil capacity

Drain and refill
w/o Oil filter change

wi Oil filter change
Dry fill

Battery specific gravity
Drive belt

Tension {Canada} New belt
Used belt

Deflection (Others)
Single belt New belt

Used belt

Double belt New belt
Used belt

Tension (Reference)
Single belt New belt

Used belt

Double belt New belt
Used belt

Injection nozzle opening pressure
B and 3B New nozzle

Reused nozzle

116, 138 and 138-T New nozzie

Reused nozzle

Valve clearance (Hot) IN
EX

Injection timing

B and 38
11B (w/ HAC) and 138 tw. HAC)
41B (wig HAC) and 138 (w/o HAC)
73B-T '

Injection order
Idte speed

MT

AT (138)
AT (13B-T)

Maximum speed

A‘C idle-up setting speed
5B
Ol--s or

15 O itters
13 3 hters

138 liters

14 2 Iiters
13.6 tHters

425 liters
13.0 Irters

12.2 liters

5.8 liters
6 7 liters

7 3 liters

159 US ats
14.1 US ats

146 US ats
15.0 US qts
144 U5 qts

13,2 US gts
137 US gts
12.9 US gts

6.1 US gts
7.1 US gts
7.7 US ats

132 Imp ats

117 Imp ats

121 Imp ats
125 Imp ats
12G Imp qts

11.0 Imp gts

114 Imp ats
10.7 Imp. ats

5.1 Imp gts

5 3 Imp. ats
64 Imp gts

125 — 1.27 when fully charged at 20°C (68°F)

745 = 25 |b
100 + 20 |b

8~- 12mm
11-16 mm
12-15 mm
14 - 20 mm

55 - 65 kg
30 — 45 kg
45 — 55 kg
20 - 35 kg

0.31 —- 047 in
0.43 - 063 n
0.47 — 0.59 in.
0.55 - O79 in.

176 — 125 kg/cm?
(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 kg/cm
(2,560 — 2.987 psi, 17,652 — 20,594 kPal

0.008 in.
0.014 in.

020 mm
0365 mm

14° BTDC
14° BTDC
11° BTDC
11° BTDC
\-3-4-2

650 rpm
770 rpm

820 rpm
4,100 rpm

750 rpm
SRO rnm

41,278 -— 12,258 kPal

10,296 — 12.258 kPa)

19,613 — 20,594 kPa}

WWW Cl uisergult cont”
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SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont'd)

Compression Engine revolution at 250 rpm

Impeller wheel axial play

pressure STD 300 kg/erm? [427 psi, 2,942 kPa) or more
Limit 20.0 kg/cm? 284 psi 1,961 kPa

Difference of pressure between each cylinder 20 kg/em? (28 psi, 196 kPa) or less

Turbocharger Turbecharging pressure 042 - 0.56 kg/em?
(60 — 80 ps, 41 — 55 kPa)
013 mm (0.0051 in} or less

Cylinder head Cylinder block side warpage

heu
er

Squareness

11B, 138, 138-T

Lirnit 020 mm 00079 in
Manifold side warpage Limit 0.20 mm 00079 in
Valve seat

Refacing angle 30°, 45°, 60°
Contacting angle 45°
Contacting width 19-—2.3 mm 0.075 —- 0091 in.

Valve guide inner diameter $010 —- 9.030 mm 03547 - 03555 in.
busing Outer diameter 14.023 -— 14041 mm 05521 — 05528 tn
Valve Valve overall length

STO IN 127.95 mm § 0374 in.
EX 6B, 38 127.75 mm 5 0295 in

11B, 138, 138-7) 127.95 mm 5 0374 in.
Limit IN 127.45 mm 5.0177 in.

EX 8,38 127.25 mm 5.0098 in.
11B, 138, 13B-T| 12745 mm 50177 in.

Valve face angle 46.5"
Stem diameter IN 8968 — 8.984 mm 03531 - 0.3537 in.

EX 8, 38,115,13B) 83954—8.970mm 0.3525 — 0.3531 in.
13B-T 8.940 - 8.956 mm 0.3520 — 0.3526 in.

Stem oil clearance
STD IN 0026 - 0062 mm 00010 — 90,0024 in.

EX 8, 38,118,138 | 0.040 -0.076 mm 06,0016 — 0.0030 in.
138-T 0.064 -— 0.090 mm 0.0021 — 6.0035 in.

. Limit IN 6.10 mm 0003S in.
EX 8, 3B, 11B, 13B 012 mm 0.0047 in,

138-T 0.13 mm 0.0051 in
Margin thickness STD IN 1.4 mm 0055 in.

EX 45, 3B 1.8 mm 0.071 in.
11B 1.3 mm 0051 in,
13B, 13B-T 17 mm 0067 in.

Liret IN 0.9 min Q O35 in.
Ex 8, 38 13mm 0.051 in

418 0.8 mm 0.031 in.
1368, 13-T 12mm 0 O47 in

Valve spring Free tength STD Inner 5, 38 45.50 mm 1.7913 in
118, 138, 13B-T) 54.84 mm 27591 1n

Outer B, 3B 47.52 mm 18709 in.
' 118, 138, 13B-T| 58.30 mm 2 2953 uy crusercult c

Installed tension inner B, 3B §95 kg (13 1 Ib, 58 N)
at 36.05 mm (14193 in)

118, 138, 13B-T{ 14.2 kg (31.3 ib, 139 NI
at 42.25 mm (1.6634 im.)

Outer B, 38 2553 kg (563 Ib, 250 N} @the_cruiser_cult
at 3955 mm (1.5571 in)
27.8 kg (61 2 Ib, 273 N)
at 44.75 mm (17618 nd
2.0 mm 0.079 in



A-4 SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont'd)

Cam lobe height

Racker arm Rocker arm inside diameter 18.512 - 18533 mm 0.7288 — 07296 i,
and shaft Rocker shaft diameter 18472 — 18493 mm 07272 - 07281 in

Rocker arm to shaft oil clearance
sTD 0019 - 0.067 mm 00007 — 00024 i,
Limit 0.10 mm 00039 in

Push rod Circle runout 050 mm 00197 in

Intake and Manifold surface warpage
exhaust Limit 620 mm 00079 in.
manifold

Combustion Protrusion Minus 0,05 — Minus 00020 —
chamber Plus 005 mm Plus 0.0020 in
(B, 3B)

Camshaft Circle runout —Lirnit 0.06 mm 00024 in

Sam
p 

ie
n

 4:

STD IN 8, 3B 45.067 — 45.157 mm 1.7743 — 1.7748 in
11B, 13B 44,705 — 44.795 mm 17600 — 1.7636 in
138-T 44.909 — 44.999 mm 1.7687 — 1.7716 in. -

EX B, 3B 45065 — 45,155 mm 1.7742 — 1.7778 in
11B, 138, 13B-T 44774 - 44.864 mm 17628 — 17663 in.

Limit IN B, 38 4463 mm 1.7571 in. c
11B, 138 44.27 mm 1.7429 in goo
138-T 4447 mm 1.7508 in. %

EX B, 3B 44.63 mm 1757110 i
11B, 138, 138-7 | 44.34 mmm 1.7457 in. ef os

Journal diameter No. 1 53.459 — 63.475 mm 2.1047 - 21053 mn sy
No. 2 53 209 — 53225 mm 2.0948 — 2.0955 in 4
No. 3 52.959 —52975 mm 20850 — 2.0856 mn. a
No 4 52709 - 62725 mm 2.0752 — 2.0758 in. a
No 5 52.459 —-52475 mm 20653 — 20659 m. =

Bearing inside diameter
No 1 63.495 - 53568 mm 21061 -— 21090 in. ie
No. 2 §3 245 + 53.318 mm 2.0963 — 20991 in. 4

. No. 3 52995 —- 53.068 mm 20864 - 2.0893 in *
No, 4 §2745 - 52.818 mm 2.0766 — 2.0794 in 2 -
Ne. 5 52495 —-52568 mm 20667 - 20696 in

Journal oi! clearance STD 0.020 - 0.109 mm 0.0008 — 0.0043 in .
Limit 015 mm 0 6059 in. -

Thrust clearance STD 006 ~ 013 mm 00024 — 00051 in
Limit 030 mm 06118 in.

Timing gear “| Gear backlash (each gear} = STD 0058-0162 mm 00023 -0054in eo
Lirnit 030 mm 00118 in a

Idle gear thrust clearance sto 0.06 —- O77 mm 00024 - 00067 in i.
Limit 030 mm 00118 in .

Idle gear shaft diameter 44935 - 44.955 mm 17691 - 17689 in 7
Idle gear inside diameter 44969 - 44995 mm 17704 — 17775 in t '
Idle gear oil clearance STD 0.014 - 0060 mm 00006 - 00024 in 5

4 tomit 0.15 mm 00059 in www cfulsergulfcont

Valve lifter Valve lifter diameter 26972 —-26985 mm 10619 - 106 7
Valve hfter bore diameter 27010 — 27030 mm 10634 — 1084
Oil clearance sto 0025 - 0065 mm 00010 —- 00048, -

Limit 010 mm 00039 in = @the_qrurser.cult
4
1
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Piston and Piston diameter
piston sing

Piston pin oil clearance

Bend
Twist

Lamit
Licnit

Cylinder finer ridge protrusion 001 - 0,16 mm

B 94.90 — 94.93 mm
3B 101 96 — 101.93 mm

SERVICE SPECIFICATIONS — Engine Mechanical A-S

Specifications {Cont'd)
— | cylinder block Cylinder head surface warpage

and cylinder Lirnit 020 mm 90079 in
Cylinder bore diameterstp -B, 118 95,00 -95.03mm 37402 - 3.7413 in.

3B, 138, 138-T 102.00 - 102 3mm 40157 — 4.0149 in.
Limit 8, 11B 95 23 mm 3.7492 in.

38, 138, 13B-T 10223 mm 40248 in.
00004 - 00039 in

3.7362 — 3.7374 in.
4.0118 - 40130 in

3B
418, 138, 13B-T 34.000 — 34.010 mm

9004 - 0014 mm
0.05 mm

per 100 mm (3.94 in) 005 mm
per 100 mm (3 94 in} 005 mm

11B 9494 - 94 o7 mm 3.7378 — 3.7390 in.
138 101.93 — 101.96 mm 4.0130 - 40142 in.
13B-T 10192 — 10195 mm 40126 — 4.0138 in.

Piston oil clearance STD 8B, 3B 0093 -911mm 00035 - 0.0043 In.
4118 005 — 0.07 mm 0,0020 - 00028 in.
13B 006 - G08 mm 0.0024 - 0.0031 in.
138-T 9.07 — 0.09 mm 6.0028 — 0 0035 in.

Lime 015 mm 0.0059 in.
Piston ring groove claaranceNo.1 118, 138 0.08 - 012 mm 00031 — 0.0047 in.

No.2 8, 3B, 11B, 138 0.04 — 0.08 mm 0.0016 — 0.0031 In.
13B-T 0.06 -O10 mm 00024 ~ 00039 in.

Oil 0.03 - 0.07 mm 0.0012 — 0.0028 in.
Piston ring end gapstp Nol 8 035 - 0.64 mm 0.0138 — 0.0252 in.

3B, 11B, 13B, 138-7 0.30 — 0.54 mm 0.0118 — 00213 in.
No.2 5B, 118 0.35 - 0.64 mm 00138 — 0.0252 in.

38, 138, 13B-T 0.45 — 0.69 mm 0.0177 - 00272 in.
Oil B, 118 0.35 - 964mm 00138 — 0.0252 in.

3B, 138, 13B-T 040 - 0.69 mm 0.0157 — 00272 in.
Limit No.1 8 444mm OO567 in.

3B, 118, 138, 138-7 1.34 mm 9.0528 in

, No.2 8, 118 144 mm 0.0567 in.
3B, 138, 13B-T 1.49 mm 0.0587 in.

Oil B, 118 144mm 00567 in.
3B, 138, 13B-T 1.49 mm 0.0587 in.

Connecting rod| Thrust clearance 5TD 0.200 - 0320 mm 09,0079 — 00126 in.
Limit 0.40 mm 00157 in.

Bushing inside diameter B 29,009 — 29.019 mm 71.1421 — 11425 in
i 38 32,009 — 32019 mm 12602 - 12606 in.
\ 11B, 138, 13B-T j{ 34.009 — 34.013 mm 13339 — 1.3393 in.

Piston pin diameter B | 79,000 — 290190 mm 11417 = 11421 in.
32,000 — 32.010 mm 42598 — 1.2602 in.

1.3386 - 13390 in
0.0002 - 0 0006 in
0.0020 in
0.0020 in.0 OBO mMerusercult cob

@the_cruiser_cult
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A-6 SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont'd)

[ Crankshaft Thrust clearance

Thrust washer thickness

Main journal ciameter

Main journal oil clearance

Main bearing thickness

Crank pin diameter B

STD
Limit
STD size
O/S 0125
O/S 0250
STO size
U/S 025
u/S G50
U/S 1,00
STD
Lirrut
at center wall

STD size Yellow
STD size Green
STD size
U/S 0.25
U/S 0.50
U/S 100

3B, 118, 13B, 138-7

Crank pin oil clearance

STD size
U/S 0.25
U/S 6.50
U/S 1.00
STD
Limit

Crank pin (connecting red} bearing thickness

Circle runout
Taper and out-of round

at center wall
STD size Brown or

Yellow
STB size Black or

Green
Limit

Main journal and crank Pin Limit

0040 - 0.250 mm
040 mm
2.430 - 2.480 mm
2.493 — 2543 mm
2555 ~ 2605 mm
69.98 — 7000 mm
69.74 - 69.75 mm
6949 — 6950 mm
68.99 - 6900 mm
0030 - 0074 mm
0.15 mm

2480 - 2485 mm
2485 - 2.490 mm
58.98 — 5900 mm
58.74 — 58.75 mm
58.49 —- 5850 mm
57.99 - 5800 mm

60.98 -— 61.00 mm
60.74 - 60.75 mm
60.49 ~ 6050 mm
59 99 — 60.00 mm
0.030 - 0.070 mm
010 mm

14B0 - 1.485 mm

1485 - 1490 mm

0.08 mm

002 mm

00016 - O.0098 in
0.0157 in.
0.0957 ~ 0.0976 in
00981 - 01001 in,
01006 - 01026 in,
27551 - 2.7559 in
27457 — 27461 in
27358 ~ 27362 in
27161 — 2.7165 in,
00012 — o.0029 in,
0.0059 tn.

00976 ~ 00978 in
00978 — 0.0980 in
23220 - 23228 in,
23126 - 2.3130 9»,
2.3028 - 23031 in
2.2831 ~ 2.2835 in,

24008 ~ 2.4016 in.
2.3913 - 2.3917 in
2.3815 ~ 2.3819 in,
2.3618 — 23622 in,
0.0012 ~ 0.0028 in
0.0039 in,

0 0583 — 0.0585 jn,

00585 - 0.0587 in

00031 in

© 0008 in.

WWW Cruse]
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SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System A-7

Torque Specifications

Part tightened kg-cm ft-lb Nm

Turbine outlet elbow x Turbocharger {138-T) 375 27 37
Turbocharger x Exhaust mansfald (138-T) 465 34 46
Water by-pass pipe x Turbocharger 75 65 in-lb 71
Turbocharger oil pipe x Cylinder black Unit bolt 130 9 13

Bolt 185 13 18
Turbocharger oil pipe x Turbocharger 185 13 18
Cyhnder head x Cylinder block 1,200 87 118
Yalve rocker support x Cylinder head 185 13 18
Cylinder head cover x Cylinder head 125 ] 12
Exhaust manifold x Cylinder head 475 34 47
Water outlet housing x Cylinder head 185 13 18
Intake manifold x Cylinder head 186 13 18
Glow plug x Cylinder head (6, 38) 125 g 12
Camshaft timing gear x Camshaft 375 27 37
Camshaft thrust plate x Cylinder block 185 13 18
Idle gear x Cylinder block 476 34 47
Idle gear shaft union bolt 110 8 14
Timing gear cover x Cylinder black 12 mm bolt head 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 2,000 146 196
Connecting rod cap x Connecting rod B 750 54 74

3B, 118, 13B, 138-T 1,200 a7 118
Rear oil seal retainer x Cylinder black 185 13 18
Flywheel x Crankshaft (M/T} 1,800 130 177
Drive plate x Crankshaft {A/T) 1,200 a7 4118

FUEL SYSTEM

Specifications

Injection nozzle Nozzle type B ND-DN 4 SD 24 ND 8&0
{B, 3B) 3B ND-DN 4 SOND 135

Nozzle opening pressure See page A-2
Pressure adjusting shim thickness 1.00 mm 0.0394 in.

1.05 mm 0.0413 in.
110 mm 0 0433 in
1.15 mm 00453 tn.
+20 mm 0.0472 in.
125 mm 9 0492 in.
130 mm 0.0512 in.
135 mm 0.0531 in.
1.40 mm 00551 in.
145 mm 0.0571 in

' 150 mm 00591 in www crurserdult com
155 mm 0,0610 in.160 mm 0.0630 in =“
1.65 mm 0 0650 in.
1.70 mm 00669 in. eth
4.25 mm 0.0689 in Othe_ctuiserfeutt
1.80 mm 0.0709 in.
185 mm 0.0728 in.
190 mm 0.0748 in.
1.95 mm 0 0768 in.



A-8 SERVICE SPECIFICATIONS — Fuel System

FUEL SYSTEM

Specifications

Injection nozzle | Nozzle type 11B NO-DLLA 155P 16
118, 138, 13B ND-DLLA 150P 9
138-7 13B-T ND-DLLA 150P 10

Nozzle opening pressure See page A-2 ~
Pressure adjusting shim thickness 0700 mm 0 0276 in. .

0750 mm 0.0295 in ¥

0,800 mm 00315 in :
0.850 mm 0.0335 in a
0900 mm 00354 in. :
0960 mm 00374 in = ~
0375 mm 0.0384 in. £
1000 mm 0.0394 in.
1025 mm 00404 tn. c

1,050 mm 6.0413 in 5, 7
1.075 mm 0.0423 in.
1.100 mm 0 0433 in. -
1.128 mm 0.0443 in. ~
1.150 mm 0.0453 in.
1175 mm 0.0463 in e |
1.200 mm 0 0472 in. er
1.225 mm 0.0482 in. z
1.250 mm 0.0492 in. #
1.275 mm 0.0502 in és
1.300 mm 00512 in. = 7
1.325 mm 0.0522 in. 3!
1,350 mm 0.0531 in. =
1.375 mm 0.0541 in. -_ =
1400 mm 0.0551 in. 2
1.425 mm 00561 in. ¢
1450 mm 0.0571 in 7”

1475 mm OO581 in ~~,
1500 mm 0.0591 in, 3 |

° 1550 mm 0.0610 in. |
1.600 mm 00630 in ~
1650 mm 0.0650 in
1.700 mm 0 0669 in.
1750 mm 0 0689 in. -

| 1800 mm 00709 in

Feed pump Suction test
Suction pipe Inner diameter & mm 031in -

length 2m 78.7 in.
Suction height im 39 4 in. |

Priming pump at 60 stroke/ min Fuel must discharge within 25 strokes -
Feed pump at 150 rpm Fuel must cischarge within 40 seconds

Discharge test
Pressure at 600 rpm 18 —22 kg/cm?

‘ (26 — 31 psi, 177 — 216 kPa} www grutserult com
Discharge nozzle diameter 154 mm 0 0606 in (4 =Volume at 1,000 rpm 900 cc/min. (549 cu in min} or more A=

yard
@the_cruise| cult
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SEAVICE SPECIFICATIONS — Fuel System A-3

Specifications (Cont'd)
——

Automate
timer

Timer spring free length
B Inner

Outer

3B
11B tw/o HAC), 138 (w/o HAC}
11B (w/ HAC), 138 (ws HAC)
13B-T

Timer advance angle
B at 700 rpm

at 750 rpm
at $00 rpm

at 1,100 rpm
at 1,400 rpm

at 1,750 rpm
at 1,850 rpm

38 at 700 rprn
at 800 rpm
at 1,000 rpm
at 1,400 rpm
at 1,750 rpm
at 1,900 rpm

11B (w/o HAC) at 1,450 rpm
at 1,750 rpm

13B (w/o HAC) at 1,400 rpm
at 1,700 rpm

11B (wi HAC}, 13B (w/ 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

115, 13B, 13B-T

43.7 mm

542mm
50.7 mm
503mm
444mm

48.5 mm

0.5° or less
Q3-13°
2.7 -3.7°
35 -4.5°
48-58°
6.0 ~ 7.0°
6.0 — 7,0°
0.5° or less
0.2 -— 1,17
1.3 - 2.3°
3.8 - 48°
6.0 — 7.0°
6.0 — 7.0°
0.5° or less
4.5 - 55°
0.5° or less
4.5 -5.5°

05° or less
3.0-40°
0.5° or less
35 -45°

0.1 mm
0.2 mm
05mm
0.5 mm
06 mm

0.7 mm
o8 mm
0.3 mm
1.0 mm

1 720 in
2134 in

1996 in.
1980 in
1.748 in

1.909 in

0.004 in.
© 008 tn.

0 620 in.
0020 tn.
0.024 in.

0028 in.
0.031 in.
0.035 in
0.039 in

www crulsercult com

@the_cruiser_cult



4-10 SERVICE SPECIFICATIONS — Fuel System

Specifications (Cont'd)

injection pump
(B, 38}

Direction of rotation
Camshaft thrust clearance STD

Limit
Camshaft thrust washer thickness

Control rack sliding resistance
Delwery valve spring free length
Plunger spring free length
Governor main spring free length = 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 drive side
003-005 mm

a.1 mm
0.10 mm
0.12 mm
014mm
016mm

0.18 mm
0.50 mm
120 g [42 ozi or less
370 mm
494mm

456 mm
616mm

38.0 mm
3.1 -36mm
01-03 mm

00012 — 00020 in
0004 in
0.0033 in.
0 0047 in,

0.0055 in.
00063 in
0.0071 in.
00197 in

1.457 tn.
1945 in

1.795 in.
2 031 in.

1.496 in
0122 -0 142 in.
0 004 — 0.012 in.

Injection pump
{ 418, 138.)

13B-T

Direction of rotation
Full stop cam thrust clearance
Full stop cam thrust washer thickness

Steering lever thrust clearance
Steering lever thrust washer thickness

Cam plate thrust clearance

Cam plate thrust washer thickness

Floating arm thrust clearance
Floating arm thrust washer thickness

Jointing bolt thrust clearance
Sliding weight shaft fitung dimensions
Shading weight shaft length

Flyweight thrust clearance (M TI
Flyweight thrust washer thickness (M‘T]

Clockwise as seen from drive side
003 ~ 008 mm
005 mm
0.10 mm
020 mm
0.05 — 0.20 mm
0.50 mm

0.55 mm
0.60 mm
065 mm
0.70 mm
G75 mm
0.80 mm
008 - 6.12 mm
0.2 mm
0.3 mm
0.4 mm
0.5 mm
005 -012mm
0.905 mm
010mm
020 mm
0.40 mm
15-20mm
497-501 mm

307 mm
309 mm
311mm
313 mm
315 mm

317 mm
319mm
002 -010mm
+60 mm
165 mm

170 mm
175 mm
180 mm

00012 — 00032 in
00020 in
0.0039 in.
0.0079 in.
00020 — 0.0079 in.
00197 in
00217 in.

0.0236 in.
00256 in
00276 in.
60295 in
0.0315 in.
0.0031 - 00047 in
0 008 in
0.012 in,
0.016 in
0.020 in.
00020 — 00047 in.
@ 9020 in.
0 6035 in
0 0079 in

00157 in.
0059 - 0079 in
1957 - 1872 in
1.209 in.

1217 in.
1 224 in,

1 232 in.
1240 in.
1 248 in

1258 in. ww pruiser

—

«e
cg

 
ees

pap
e 

s
t
 

s
e

 
peneg

e 
ona”

 
O

O
 a
R

erm
 

sab
e

‘

00008 - 0003 &
00630 in
0 0650 in
0 0670 in

00689 in
00709 in
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SERVICE SPECIFICATIONS — Fuel System A-11

Specifications (Cont'd)

Injection purnp
. 11B, 138, j
\136-T
(Cont'd)

Flyweight thrust washer thickness (cont'd

Stopper arm thrust clearance
Stopper arm thrust washer thickness

sTO
Limit

Camshaft thrust washer thickness Front

Camshaft thrust clearance

Rear

Control rack sliding resistance
Delivery valve spring free length
Plunger spring free length
Mechanical governor spring frea length
Speed control spring free length
Inner idle spring free length M/T

AIT

Outer idle spring free length
HAC push rod stroke fw/ HAC)
HAC push rod clearance {w/ HAC) at sea level
Boost compensator push rod stroke (13B-T)
Boost compensator pressure drop {1 38-T)
Full-load stopper pre-setting

Stop cam to stopper housing distance
11B (w/o HAC), 13B (w/o HAC)
11B tw/ HAC), 138 tw/ HAC}, 13B-T

185 mm

190 mm
195 mm
200 mm
2.10 mm
220 mm
230 mm
0.05 - 020mm
oimm
02mm
0.5 mm
0.03 - 005 mm
0.1 mm
0.10 mm
0.12 mm
0.14 mm

0.16 mm
0.18 mm
0.50 mm
010 mm
0.15 mm
0.30 mm
0.50 mm
120 g (4.2 oz) or less
198mm
49.4 mm
16.2 mm
24.0 mm
260 mm
24.4 mm
23.8 mm
3.1 ~ 3.6 mm
0.2 -0.5 mm
40 -8Omm
10 seconds or more

27.0 mm
225 mm

0,0728 in.
00748 in.
0.0768 in.
0 0787 in
00827 in
C0 0866 in
00906 in
0.0020 — 0.0079 in.
0004 in
0008 in
09020 in
00012 — 0.0020 in.
0,004 in
0 0039 in.
00047 in
0.0055 in.
00063 tn.
0.0071 in.
00197 in.
0.0039 in.
0.0059 in
0.0118 in.
00197 in.

0780 in.
1.9465 in.
Q 402 in.
0.945 in.
4 024 in.
0.961 in.
0 837 in.
0.122 - 0.142 mn
0,008 ~ 0.020 in.
0.157 — 0,197 in.

1063 in
0 886 in.

www crulsercult com
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A-12 SERVICE SPECIFICATIONS — Fuel System

Injection Pump Adjustment (Pump Body}

Preparations of
pump tester

Test nozzie type B
3B
17B, 138, 138-T

Test nozzle opening pressure
8, 3B
11, 138, 13B-T

Outer ciameter
Inner diameter
Length
Minimum bending radius

injection pipe

Fuel temperature
Fuel feeding pressure 8, 3B

11B, 138, 138-T

DN 4 SD 24 ND 80
DN 4 SDND 135
DN 12 S50 12A
115 - 125 kg/ern?
(1,636 - 1,778 psi, 11,278 — 12,258 kPa)
170 - 180 kg/or?
(2,418 — 2,560 ps), 16.671 — 17,651 kPa)
6.0 mm 0.236 in.
20mm 0.079 in
600 mm 23 62 in.
25 mm (0 6 in} or more
40 -— 46°C 104 - 113°F
O05 kg/cm? . 77 pst 49 kPa
2.0 kg/em? 28 psi 196 kPa

Control Rack Siding resistance Pump at 0 mm
Pump at 1,000 roam

120 g [4.2 o2) or Jess
60 g (18 oz) or less

Injecting timing Pre-stroke B, 3B
11B, 13B, 138-T

Injection interval
Tappet clearance

130-200 mm
305 — 3.15 mm
89°30’ — 90°30"
02 mm (0.008 in] or more

0.0748 — 00787 in.
9.1201 — 0.1240 in,

eS
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Adjusting shim thickness 0.10 mm 00039 in
0.15 mm 0 0059 in.
020 mm 0.0079 in.
030 mm 0.0118 in ae
0.40 mm 6.0158 in. .
0.50 mm 0.0197 in,
060 mm 6.0236 in.
0.70 mm 0.0276 in,
0.80 mm 0.0315 in.
090 mm 0.0354 in.
1.00 mm 00394 in
1.10 mm 00433 in.

, 1.20 mm 0.0472 in.
130 mm 0.0519 in
1.46 mm 0.0551 in.

Injection volume , Rack position P Measuring | Injection volume | Variation limit
tem mm fin) | TUT ream stroke ec (cu in} ec (cu in]

160 140-160
(0. 630} 100 200 | (085 - 098) 12 (007)

46-—ions} 1,000 200 28 - ona) 0.4 (002)
10.0 - 10. \5 (0.460) 1,100 200 (oO a4 - bee) 04 (062) y

-4lovee) 325 500 ore -o 3a) 10 (0.06 )vww trurselcult com

@the_cruisq@_cult
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SERVICE SPECIFICATIONS — Fuel System A-13

Injection Pump Adjustment (Pump Body) (Cont'd)

com

e891 100 200 (one — 183) 18 (0.11)
3B 0315) 1,600 200 (028 ~ gar) | 05 1004)

(Soe tne) 008) 1,100 200 ea co7i) | 98 (004
Part No 128 113-123

22100-58022 | (9.508) 1,700 200 (O69 207s) | 9 (0.08)

0286) 325 | 500 ots a on 15 (009)
0683) 100 200 ae oae | 120071
0315) 1,000 200 28 Ban 04 (002)

(omens 0 508) 1,100 200 se 7 iyi) 04 (002)
cz), 1700 | 200 | wes-a7m| 26 00a
0266) 325 500 ore Z ea) 1.0 {0.06}
loeach 100 200 ooo x ois) | 2:8 (1-101

116 (0.408) 1,100 200 62 - bia) 0.9 (0.05)
(w/o HAC) oaon) 1,800 200 cee - 101, 12 (007)

0.110.368) 325 500 oni ~ 835 1.5 (009)
(0.830) roo | 200 | goss | 18070)

. 11B (0.409) 1,100 200 ose o aa) 0.8 (0.05)
wi HAC) (0.408) 1,800 200 ony - gua) 1.2 (007)

oroasey | 325 500 Oe 2 aa0) | 15 10.091
(0.830) 100 | 200 | wiea1oo) +610)
o5 | 1100 | 200 | gegroya | 99 008)

138 M/T 708-120!
{w/o HAC) En 1700 | 200 (0.86 - 073) | 42007

' (0.66 - 074) |

9 1 368) 325 | 500 on, 2840) | 1510.08!
eso) 100 200 7g 2 100) peep rc!

138 M/T | wars) 1,100 200 68 = O52) | is =4
wi HAc) | 10508) 1,700 200 ALS 33, | ebacorer ct

at ase} 325 500 on 2040) 15 1009)
* BB



A-14 SERVICE SPECIFICATIONS — Fue| System
-

Injection Pump Adjustment (Pump Body) (Contd) |
injaction volume Rack position Measuring | Injection volume | Variation limit{Cont'd} Item min fin} | Pump rem stroke ce (cu in) cc (eu in) .

160 188-228 ‘(0 630) 100 200 (1.18 — 139} 16 (010)
10.2 112-118 “13B A/T (9. 402) 1,100 200 (0.68 - 072) | 08 (005) i
10.0 106-118

(0.393) 1,700 200 (065-072) | 72 (0.07) =
4 4. - 7.(0.331) 400 500 oe — cag 1.5 (0.08) ‘

41 ao 4 =830) 180 200 O78 = 1.00) 1.8 (0 10) fo”
t JWt 135-143 i138-7 WT (0.437) 1,100 200 (oa2-0.87) | 09 (0.05) :

: 10.8 1,700 200 12.9 ~ 13.9 1.2 (007) : ~10.429} ‘ {079 - 085) 200 5
Approx. 35-65 ‘9.1 10.358) 325 500 (0.21 — 040) 15 (009) : -

16.0 17.6 - 228 é(0.830) 100 200 (1,07 - 1,39) | 1-6 (0.10) i
10.8 128-136 oeapt Ayr (0 425) 1,100 200 i078 — 083) 0.9 (0.05) z

, 108 1,700 200 136-146 1.2 (0.07)(0.429) ; (083 - 6.89) 2 (007
8.4 4.25 ~7.25 os(0.331) 400 500 (026-044) | 15 (008)

Injection Pump Adjustment (Governor B and 3B)

Vacuum chamber Pressure drop 10 seconds or more

spring

Idle spring

71-73 (0280 - 0287)

Governor main tt P Vacuum Rack positionem ump rpm mm H20 {in. H2O, kPa) mm {in}
. 600 (23.62, 5.88) 117 (0461) =

B 600 640 (25.20, 6.28) 114-117 (04495 ~ 0461)

750 (29.53, 7.35) $3 - 10.7 (0366 - 0.421) =

3B 400 (1575, 3.92) 127-137 (0.500 - 0561)(Gold weather )
spec. 600 580 (22 83, 5.69} 123-132 (0484 - 0520)

Part No. -22100-58022 700 (2756, 6 86} B87 - 10.7 10343 —- 0421)
400 (1575. 392} 129 (0.508)

3B 600 580 (22.83, 5.68) | 125-129 (0.492 — 0508] -(Others)
700 (27 56, 6.86) 89-105 (0.350 - 0413)

Adjusting shim thickness 05 mm 0020 in. wwvF cruiseieult cont
10mm 0039 in20mm 0079 mm, , ==4
30mm 0118 in. SJ ar]

tt p Vacuum Control rack position — @th¢_cruisey_cultem ump rer mm H,0 (in H,O, kPal mm tin}
850 (33.46, 8.34) 76-85 (0.295 - 0335) “

B 600 950 (37.40, 9.32) 4



SERVICE SPECIFICATIONS — Fuel System A-15
_—_—

Injection Pump Adjustment (Governor B and 3B) (Cont'd)
Idle spring Vacuum Cantrol rack position
(cont'd) Pump rpm mm H,O tin H.0, kPa mm (in)

Speed control
spring

38
(eats weather)

spec

Part No
22100-58022

600

3B

(Others!

67-73 (0.264 — 0287)
1,000 (3937,9 av

4,200 (4724, 11 77)

1,000 (39.37, 9 81)
1,200 (47 24, 1V1V77)

50-64 (0.197 - 0 252)

69-71 (0272 - 0.280)
§.2 - 6.2 (0.205 — 0.244)

Vacuum | Control rack position
mm H,0 fin 4,0, kPa)

450 (17.72, 441) vi7 (0.461)
450 (17.72, 4.41) 115-117 (0453 - 0.461)
450 (17.72, 441) 1 8 a — 10.4 (0346 — 0.409)

mm tin}

1,700 400 (15.75, 3.92) 42.5 - 13.3 (0.492 — 0524)
3B(ce weather) 1,760 400 (19.75, 3.92) | 123 — 13,3 (0484 - 0524)

spec.Part No. 1,950 400 (15.75, 3.92) 77 - 10.8 (0,303 ~ 0.417)
22100-68022 2,050 400 (15.75, 3.92) 9.2 (0.362) or less

1,700 400 16.75.392) | 12.7 — 134 (0.500 — 0516)
38 1,760 400 (15 75, 3.92) 12.5 - 12.9 (0.492 - 0.508)

(Others! 1,950 400 (1575, 392) 79-104 (0.311 - 0409)
2,050 400 (15.75, 3.92) BQ (0.350) or less

Total injection Vacuum Measunng Total injection volume
yolume Item Pump rpm | mm H,0 bin. 20, kPa stroke af each cylinder ce (cu in}

700] 120 472,177) | 1,000 Jaz0— 198.0 (11.1 ~ 12.1)
B wio HAC 1100 |120 44.72, 1.771 | 1,000 | 202.0 - 210.0 (12.3 ~ 128)

. pe1,700 1120 (azz, 1.77) | 1,000 | 210.0 ~ 2260 (12.8 - 13.8)
joo |120 4.72, 1.77) | 1000 | 1900-2060 (11.6 — 12.6)

B wi HAC 7.100 | 120 (472, 1.77) | 1,000 | 202.0 - 210.0 12.3 - 12.8)
(wio Tachometer} 1,700 1120 (4.72, 1.77) | 1,000 | 212.0 ~ 9280 (129 - 13.9)

700 | 180 (5.91, 147) | 1,000 | 1900 - 206.0 11.6 - 126)
B wi HAG I-10 550 181.284) | 1,000 | 2020-2100 (28 — 12.8)

(wi Tachometer 1,700 | 450 (17.72, 4.41) | 1,900 [212.0 - 2280 (129 - 13.9)
eee38 w/o RAC Foo | 150 (691, 1.47) | 1,000 | 198.0 - 2220 (121 - 43 5)

Cold weather |spac. 260 (10.24, 255) | 1,000 | 722.0 -2340 13.5 — 14.3)
Part No22100-58022 400 (1575, 392) 1,000 | 226.0 - 2500 (1 38-156 3}

150 (691,147) | 7.000 | 2020-2180 (asBurcrbidetlulf com
38 wie HAG pe0 (10.24, 2551 | 1,000 | 2240 9320 (6p ee

{Others} 400 (15 75, 3.921 | 1,000 | 2300 - 2460 a
150 (591, +47) 4,000 | 2060— 222.0 (lee -<raBebbcult

3B wi HAC 1,100 7,000 | 224.0 - 232.0 (13.7 - 142)
| 260 (10.24, 2.95)

1,700
2260 - 2420 (13.8 - 14.8)

[400 (1575, 392) 1,000



A-16 SERVICE SPECIFICATIONS — Fuel System

Injection Pump Adjustment (Governor 118, 13B and 13B-T) (Cont'd)
idle speed ' Adjusting 

1 3

control Item lever position Pump rpm Rack position mm fin}
100—Cs! 10.6 (0.417) or more

11B MT 
325 88-94 (0346 —- 0370) 

-13B M/T Idle 600 56-70 (0220-0276) {13B-T M/T 
,800 39-47 (0.154 ~ 0.185) a
PR1200 | 24-38 (0094 ~ 0,150) '

too | 10.6 (0.417) of more
400_—s| 81-87 (0319-0343) -13B A/T Idle B00 5.7-71 (0.224 ~ 0.280)
800 40-48 (0157 - 0.189)

1,200 25-39 (0.098 - 0.154)
es100 10.6 (0.417) or more

250 8.9 - 11.1 (0.390 ~ 0437)
400 81-87 (0.319 - 0.343)43B-T A/T Idle
600 57-71 (0.224 - 0,280}
800 40-48 (0157 - 0.189}

1,200 24-38 (0.094 -0150)
Adjusting washer thickness Inner 0.4 mm C016 in.

O55 mm 0022 in.
0.6 mm 0.024 jn.

Outer 0.2 mm 0.008 in.
04mm 0.016 in.
o5mm 0.020 in.
0.6 mm 0024 in

Medium speed Adjusting 
.control item lever position | Pump ram Rack position mm (in}

500 100-110 10394 — 0.435)
7oo | 10.0 - 10.8 (0.394 - 0.425) is11B Maximum 1,100 | 10.1 - 107 (0.398 - 0421]lw/o RAC) 

Fy1,800 96 - 106 (0378 - 0417) é.
1,900 9.3 ~ 10.1 (0.366 — 0.398) i

500 101 - 11.1 (0398 ~ 0437) =
700 10.1 - 109 (0.398 - 0.429) zt

7118 Maximurn 4.100 10.1 — 10.7 (0398 =~ 0,421) w -(wi HAC}
1,800 =| 9.7 - 107 (0382 ~ 0421) fo

[1.900 | 94-102 10370-0402)

1



SERVICE SPECIFICATIONS — Fuel Syste A-17
——_—_——Injection Pump Adjustment (Governor 11B, 13B and 438-T) (Cont'd)

Mediu speed tem eto Pump rpm Rack pasition am ca
(Cont'd)- 500 Jo2 — 112 0402 - 0441)

700 Joo - 108 10.394 - 0426)

_ 138 M/T 1,100 oz — 108 10.402 - 0425)
twig Hac) | Maxum 1,700 Too - 107 (0394 - 0421)

- 1,800 94 104 Oe Tosi
500 Toa — 11.3 (0406 - 0445)

- 700 yoo - 108 10394 - 0425)
13 Maximum 1,100 7o2 - 108 (0402 - 0425) 7

_ 1,700 99 — 109 (0.390 — 0428)
1,800 97 — 105 (0.382 - 0413)

L 500 Approx 10.4 (0.409)
\ 700 | 95 — 10.3 (0.374 - 0.406}
if 1ap ArT | Maximum 1,100 | 99 — 105 (0.390 - 0413)
\ 1,700 96 — 103 10.378 - 0.406)
\ 1,800 g9-98 (0.350 ~ 0.390)
; 500 10.7 - 115 (0.421 - 0.453)

700 70.8 - 11.6 (0425 — 0.457!

4 13B-T W/T | Maximum 1,100 108 — 11.4 10.425 ~ 0449)
1,700 105 — 113 (0.413 — 0445)

a . 4,900 94-102 (0370 - 0402)
- 500 106 - 114 (0417 - 0.445)

; 700 403 — 111 (0.408 — 0.437)
~ 138-7 A/T | Maximum 1,100 Jo5 — 111 (0.413 ~ 0.437)
, 1,700 105 - 14.3 (0.413 - 0445)
“ 1,900 35 — 103 (0374 — 0406)
3 Nontral speed Item lewsriposiion Pump rpm Rack position mm (in)

' isnt 2,100 7o-84 (0276 - 0.3311
tw Hac} | Maximum| 138-1 M/T 2200 6 2 (0 244} or less

) 138 M/T 2,100 70-84 (0.276 - 0331)
| twio HAC) Maximum 2.200 60 {0 236) or lessvww cruisercult-c

‘ 2,100 B3-77 10248 -
, 138 AT | Maxum 2200 60 10.236) oF les

“4 2,100 Bae 77 (0248 — SBOsTuser_cult
. 436-7 A/T Maximumme | 2,200 62 (0 244} or less

t 
* BB



A-18 SERVICE SPECIFICATIONS — Fuej System

Injection Pump Adjustment (Governor 11B, 13B and 13B8-T) (Cont'd)
jBoost Boostcompensator Adjusting compensator(13B-T) Item fever position) PYMp rem pressure Rack position

kg/erm® (pst, kPa) mm {in}
a

O 103-109 (0406 ~ 0429) ?13B-T M/T Maximum 500
012 {1 7, 12) 107-115 (0421 —-0453)

0 1045 - 1105 (0411 ~ 9.435) aa13B-T A/T | Maximum $00 
+0.12 17, 12) 106~114 (0417-0 449} ‘

Total injection Boost compensator . | Total injection volume ~velume lem | Adjusting Pressure Pump | Measuring of each cylinderever position kg/cm? (psi, kPa) rpm stroke ce (cu in)

124.0 - 160.0 -500 1,000 (757 - 976) f
118 . 1900 - 2020{w/o HAC) | Maximum 1,700 4.000 (11.59 — 12.33) -

1780 - 20201.800 1,006 (10.86 — 12.33)
1320 ~ 168.000 | 1,000 (8.08 — 10 25)

11B . 190.0 —- 202.0 -(w/ Hac) | Maximum _ 1.100 | 1,000 (1159 ~ 12.33)
186.0 - 210.01,800 1,000 (1135 - 1282) -
154.0 — 190.0500 1,000 (8.40 — 11.59)

138 M/T 2240 — 236.0 7”— . 1.0(w/o HAC) | Maximum 1.700 00 (13.67—14.40}
. 

2160 - 2400 -1,700 1,000 (1318 — 1465)
1620-1980500 | 1.000 (9 89 - 1208) ~

138 M/T 224.0 — 236.0— 90 1,000twé Hac) | Maximum 1 (13.67 — 14.40)
224.0 — 2480 -1700 | 1,000 (13 87 - 15.13)
1560-1800 -500 1.000 (952 ~ 1098)
2240 - 236013B A/T | Maximum — 1,100 1,000Baime {13.67 — 14 40) w drutserc| It cont”
2120 ~ 236 44.700 1,000 1294 - WASH

QL? -
@the_crurser|cult



SERVICE SPECIFICATIONS — Fuel System A-19

Injection Pump Adjustment (Governor 11B, 13B and 138-T) (Cont'd)
q 

;
Total injection Boot compensator Total injection volume
volurne tern | Adjusting Pressure Pump veaeee of each cylinder
(Cont'd) lever position | Kg'em! ipsi, kPa) ram | tre ce (cu in)

1820 - 218.0
3 i]027 (3.9, 26) 500 1,000 1111 = 13.30)

272.0 — 284.0
9,2 1138-1 027 (39, 26) 100 1,000 (16.60 — 17.33]

MT Maximum 
356.0 —~ 2800

— 280
027 (39, 26) 1,700 1.000 (15 62 — 17091

' 1580 - 170.0Fe :

Q 500 1,000 (964 - 1037)
1900 — 2260

0 le! 027 (39, 26) 500 1,000 1458 - 13.79)

| 2580 - 2700
41ap.T 027 (39, 26} 1,100 ,000 (15.74 — 16.48)

AIT | Maxima 270.0 — 294.0
027 (3 9, 26) 1,700 1,000 (16.48 - 1794)

| 188.0 — 2000
5 7l 9 00 000 (11.47 — 12.201

Stop lever . . Rack position
Adjusting lever position Pump rpm men Ain).

Idle ie) 55 (0.217) or less

Torque Specifications

Part tightened kg-cm ft-lb Nm

Nozzle holder retaining nut x Nozzle holder bady
: 6, 3B 700 51 69

11B, 13B, 138-T 350 25 34

Injection nozzle x Cylinder head B, 3B 700 51 69
118, 138, 138-T 185 13 18

Nozzle leakage pipe x Injection nozzle B, 38 450 33 44
11B, 138, 13B-T 250 18 25

Injection pipe x Injection nozzle 250 18 25
Chamber plug x Feed pump housing 419 mm bolt head 500 36 49

32 mm bolt head 1,500 109 147
Priming pump x Feed pump housing 500 36 4g
Feed pump x Injection pump 95 82 in-lb 93
Fuel pipe x Feed pump 375 27 37
Defivery valve holder x Injection pump body 375 27 37
Spline shaft x Injection pump camshaft B 3B 650 47 64

118, 13B, 13B-T 925 69 9}
Plate plug x injection pump bady 650 47? wwv8@uisercu
Steel ball guide x Injection pump camshaft (B, 36) 550 40

tcom

eis
Ca
@the_cruiser_cult



A-20 SERVICE SPECIFICATIONS — Fuel System, Cooling System

Torque Specifications (Cont'd)

Part tightened kg-cm ft-lb Nm

Flyweight x Injection pump camshaft (118, 138, 138-T) 'T 525 38 51
AIT 550 40 54

Injection pump * Timing gear case 375 27 37
Injection purnp stay x Injection pump B, 3B 185 13 18

118, 13B, 138-T 375 27 37
Injection pump stay x Stay (B, 3B) 185 185 18
Injection pump stay x Cylinder block B, 3B 375 27 37

11B, 138, 13B-T 185 i3 18
Fuel hose x Injection pump 375 27 37

COOLING SYSTEM

Specifications

Engine coolant capacity See page A-2

Thermostat Valve opening temperature
82°C type 80 ~- 84°C 176 — 183°F
88°C type 86 ~ 90°C 187 — 194°F

Valve opening travel
82°C type at 95°C (203°F) 10 mm (039 in} 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/em?
(10,7 — 149 psi, 74 — 103 kPa)

Limit 0.6 kg/cm? 8.5 psi 53 kPa

Torque Specifications

Part tightened kg-em ft-lb N-m

Water pump x Cylinder block 250 18 25
Water outlet x Water outlet housing 185 13 18

' Www cruiser

@the_cruise@.
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SERVICE SPECIFICATIONS — Lubneation System A-21

LUBRICATION SYSTEM
— Specifications

Engine ail capacity See page A-2
0.3 kg/ern? [4 2 psi. 29 kPa) or more
25 - 60 kg/cm
(36 — 85 psi, 245 — 588 kPa}
0090 -9 150 mm 00035 ~- 00059 in.

Oil pressure at idle
at 3,000 rpm

oil pump Gear body clearance STD
(B, 38) Limit 0.30 mm 0.0118 in

Gear side clearance sToO 0030 - 0.095 mm 0.0012 — 00037 in
| Limit 016 mm 0 0059 in
' Gear tip clearance| Driven gear to cresent STD 0.393 - 0476 mm 00155 — 0.0187 in.

Limit o55 mm 0Q217 in.
Drive gear ta cresent sTD 0477 -— 0567 mm 0.0188 — 0.0233 in

Limit o65 mm 00256 in
Drive spline to rotor backlash STD 0.541 — 0.790 mm 00213 - 20311 in

Limit 400 mm 00394 in.

Oil Purnp Rotor body clearance STD 9.144 -— 0.220 mm 00057 - 00087 mn.
(13 138. | Limit 0.40 mm 00157 in

138-T Rotor side clearance STD 0038 0090 mm —«9.0014 ~ 0 C035 in.
Limit 0.15 mm 0 0059 in.

Rotor tip clearance sto 0.110 — 0240 mm 0.0043 — 0.0094 in.
Limit 030 mm 00118 in.

Drive spline ta rotor backlash 0.541 — 0.790 mm 00213 — 0.0311 in.
7.00 mm 0.0394 in.

Torque Specifications
Part tightened ka-cm ft-lb Nm

Engine drain plug 350 25 34
Plug of of pump relief valve 500 36 4g
Timing gear case * Cylinder block 12 mm bolt head 185 13 18

14 mm bolt head 375 27 37
Oil pipe x Timing gear case (Union bolt) 110 8 am]
Oil pipe x Injection pump 110 8 11
Oll pipe x Timing gear case (Nuth 185 13 18
Od pipe * Cylinder block 450 33 44
Oil strainer x Timing gear case 185 43 18
Ol strainer x Cylinder block 185 13 18
Oi} pan x Timing gear case 185 13 18
Oil pan * Cylinder block 185 13° 18
Oil pan x Rear al seal retainer 485 13 18
Oil cooler x Oil cooler case 130 9 13
Oil cooler case x Cylinder black 185 13 18
Oil filter oracket % Cylinder block 375 27 37
Plug of oil cooler rehef vaive ' 500 36 49
Plug of oil futer relief vatve 500 36 www cagsercult cbm
Ou nozzle check valve * Cylinder block 350 25 i

@the_cruiser_cult



A-22 SERVICE SPECIFICATIONS — Starting System, Charging System

STARTING SYSTEM

T Pre-heating Light fighting time
system 3B (Super glow type) at 20°C (68°F) Approx. 2 seconds

8, 38 (Fixed delay type) 15 — 195 seconds
41B, 13B, 138-T

at water temp. sensor disconnected

12V type 20 seconds
24V type 14 seconds

Starter Rated voltage and ovtput power 12V 25 kw 24V 45 kw
No-load characteristic Ampere 180 A or less at 11 V 80 Aorless at 23 V

rpm 3.500 rpm or more ~
Brush length STD 205 mm 0807 in _

Lirnit 120mm 05121n _
Spring installed toad STD 3.2 -4.0kg _—

(7.1 - 88 lb, 31 - 39 N}
Commutator

Outer diameter STD 36 mm 1.42 in, _
Limit 35 mm 1.38 in. _

Undercut depth STD 0.7 mm 0028 in _
Limit 0.2 mm 0 008 in. _

Circle runout Lirart 005 mm 0.0026 in. _ i

CHARGING SYSTEM

Battery specitic gravity See page A-2
Drive belt tension or deflection See page A-2

Altemator Rated output 12V 40A
12V 454
12V SOA
12V 55A
24V 20A
24V 25 A
24V 30A

, 24V 554A

Rotor coil resistance
w/o IC regulator 12¥ type 3.9-41N

24V type 188-192 nh
w/ iC regulator 12¥ type 26-30Nn

24V type 88-520
Skp ring diameter STB 323-325 mm 1.272 — 1280 in.

Limit 32 1 mm 1264 in
Brush exposed length STD 20.0 mm 0,787 in.

Limit 55 mm 0.217 in
Alternator Regulating voltage at 25°C (77°F)
regulator w/o IC regulator 12¥ type 138-148V

24V type 270-—29.0V
wi IC regulator ’ wy wee we - seew www druiserult com

¥y - 7
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS
HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class

Hexagon 4T Stud bolt -

head bolt heed No.5- | 5T No mark
6T

7 4T

O No mark 4T

Hexagon
flange bolt No mark aT
wi washer
hexagon bolt

6T

Hexagon Two
head bolt protruding

fines 5T

Hexagon Welded bolt
flange bolt Two _

w/ washer protruding sT
haxagon bolt 4T

Hexagon Three
head belt protruding 7T

{ines

a www crulsercult com

@the_cruiser_cult



STANDARD BOLT TORQUE SPECIFICATIONS B-3

SPECIFIED TORQUE FOR STANDARD BOLTS
Torque specifications

~ Class Diameter Pitch mm Hexagon head bolt Hexagon flange bolt
, kq-em ft-lb Nem kg-em ft-lb N-m

4 6 1 55 48 in.-Ib 54 60 52 in-lb 53,

| =) 1.25 130 3 13 145 10 14
10 1.25 266 19 25 290 21 28

aTa 12 1.25 460 35 47 540 39 53
_ 14 15 760 55 75 50 at 83
“i 16 15 1,150 B3 113 -

x 6 1 85 56 in-lb 6.4 -

8 4.25 180 12 16 -

- 10 1.25 330 24 32 -
! 5T
| 42 1.25 600 43 59 -

~ 14 16 930 67 91 -

_ 16 15 4,400 101 137 -

6 1 80 69 in.-lb 78 90 78 in-lb 8.8

~ 8 1.25 195 14 18 215 16 21
6T 10 1.25 400 29 39 440 32 43

~ 12 1.25 730 53 72 810 53 79
_ 14 15 - 1,250 90 123

6 1 110 8 11 320 9 12

~ 8 1.25 260 19 25 280 21 28
10 1.25 530 a8 52 590 43 58

- TM 12 1.25 970 70 95 1,050 76 403
_ 14 1.5 1,500 108 147 1.700 123 167

16 15 ‘ 2,300 166 226 — www cruisercult com

: @the_crurser_cult
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C-2 SST AND SSM — SST [Special Service Tools}

SST (SPECIAL SERVICE TOOLS) ~

NOTE: Classification

A SST required for vehicle inspections and minor repairs an
multipurpose SST.

B = SST required for major repairs involving disassembly of corr
ponents.

C = SST required for rather special, less frequent work not ¢
classifiable as either A or B _

Section .

Classification

Part Name EM| FU) CO|LU| ST|CH Note

Part No. -

{Hustration

TT Beusz-noron (Duran Seal) Al@ e
Hexagon 10 mm 7yD) onoas- 20100 { fiexager ) [a e 13B-T only

9281-56010 (pana sem On Seat) Bl @ B. 3B only

F 11B,13B,13B-Tnsz0t-senie |(veve Sum OHSes!) |B) @ only

(valve Guide Bushing al@
08201-60011 Remover & Replacer

Valve Spring.pa2n2-agor3 |(Ner" Senne Al@

Combuswon Chamber || | B, 36 onloszoe-agnin |(combuss 81 @ y

Crankshatt Pulley09213-58011 (hotgen Tool ] A d

Crankshaft Pulley ) A e09213-60017 (s Gear Pulley Set

Camshaft Bearing
| Remover & Replacer i c e I

Set
09215-00012

@the_cruiser_cult

(09215-00029) | [Gare “B) e



SST AND SSM — SST (Special Service Tools} C-3

SST (SPECIAL SERVICE TOOLS} (Cont'd)
T

Section

Classification

Part Name EM] Fu; CO! LU) ST) CH Note
Part No.

Itlustration

S Camshaft BeanA Ls)— (09218-00440) (pemover & Sener) ®
Camshaht Beenng

‘Se (09215-00470) \ramover & Repincar} e

ee 09215-00100 [Removers Rese cle

ee | 9718-80138) | Bott e

th (99215-00140) | Nu e

— (99215-Q0150} |isnah “A") e

i So) 09215-0180) |tPn) e

(=) (09215-00210) [itemover & Repiacer) e

PP 09216-00020 lien tension Gage | A] @ e

— | OSZ16-O0030 {Bet Tension Cable} Al@ e
! rl i

Cylinder Liner 38, 13B, 13B-T
<>) 08218-86030 (Remover & Replecer! 5, @ only

Cylinder Liner B

= D8218-58040 | | remover t Paplecer' bd l B, 1 1B only rusercult com
H

pee’ naz 1g-septa |: Paten Cooke | B e 3B. 138
@the_cruuser—ealilt

om Connecting Rod

4g © 5 | aszmsea (usnng Remover! |B] @ 138-T only
we & Replacer



c-4 SST AND SSM — SST (Special Service Tools}

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Classification

Part Name EM| FU) CO) LU| ST) CH Note -

Part No.

illustration

So Nas222-01020) {Remover & Replacer) e

S) (09222-01630) | (gude! t

(09222-01040)! ase! e

Connecting Rod09222-66010 (ate Remove e B, 3B only
& Replacer 

-

ce ong Rod0222-78012 [suis remove | e 11B, 13B only
& Replacer -

‘Crankshaft Front08223-48011 (Cr Seal Aaolacer) e -_

: ‘Crankshaft RearOF 89225-56010 | | 5 Seat Reptacer | ® -
i

. <a ; 09228-34018 | (01 Fiter Wench) e _
|

09228-44011 | (01 Filter Wrench} 6 -

i

Gat Py BSS : Water Pump Overhaul e<a 09236-00101 Frey set } -

eats | Water Pump Beanng -a | (03237-80050) (Rerroves & Replacer } ®

(09237-G0020} | (Beanng Stay! e www crulsercult com

a) 09237-00020) | (Geanng Stay! e -
@the_cruiser_cult
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ND SSM — SST {Special Service Tools) C-5
SST A

SST (SPECIAL SERVICE TOOLS) (Cont'd)
Section

_ ClassificationPart Name EM! FU| CO] LU ST) CH Note
Part No. \

— | Mlustration ~ |

<< (09237-00070) | (Shaft “C"? e

Water Purp Searing

_ oO» tns238-40046) (remover & repiacet | eo
Watet Pump Bean- G- Gs) 99238-47012 mer .

1 jus injection Purop Stand. 3 «< pezat-76022 |(=% ) | e
<0 em—, eS Injection Pump~ Gs | “| Too! Sat ) c e B, 3B only

| -_ Sa {09266-46011} | lound Nut Wrench) e

|. G@_ toszse-acor2 (nee nowy) e
L Nozzia Holderosz68-a8021) (Revaining Nut Wrench } e

(09274-46011) (Tappet Insert} t

(09275-46010) (Phmger Clamp} 6

| {
Spine Shaft Holding

(09278-46010) (S50, a) e

(09280-46010) | Plunger Spring Holdert ®

4 www crursercult
Tappet Gauge Holder,99283-46010) |( ehment e

_ eK we EL a e scqgser cult
FB ELET| msec’ |F| | ne Se ae
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SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section 
7

Classification

Part Name 
EM! FU/ CO/LU) ST| cH Note ~Part No.

INustration

{09260-78010} {hound Nut Wrench} @

©) (09260-78929) | (Screw Plug Wrench! e
Automatic Ti Set(09266-76011) {Not Wren” } e

08287-76011) | ( Ratoni TunerExtractor 6 .

(n9267-7en20) | ( patornete Timer) ° _

08267-76090) | (Femenaft Bushing e _

(08270-6010) | { Peivery Volvs Holder) e _

(29272-76051) | (rappet Rober Clamp) e _

(09273-76011) (Tappet Clamp) e _

(08274-46011) | (Tappet insert! e =

ol = (peso) (09275-46010) | Prunger Clemp! e -

Nae? (09276-76010) " wr ‘om e www crursercult con

Qe (09278-45020) |! pane Shaft Holding ; e

| @the_cruiser_cult

ES (09280-46010) |tPiunger Spemg Holder)
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SST (SPECIAL SERVICE TOOLS) (Cont'd)
Section

ClassificationPart Name Ful co|Lu| ST| CH Note
Part No.

Illustration N,

({apent Gauge Hole)
<FSs iosze-asnnd) (reer Nene e

ingection Pump

——— 09285-76020) [tran ea e
Cone Replacer

injection Pump

ar (09286-76011) (Seas) e
Cup Puller

ax {09286-78010)| (Gearing Cup Remover e
action Pump

{09287-58010} | Camshatt Beating ®
Puller .

Puenp

C3 tns2e9-00010) [<eretan Bearing e
Cup Repiecer

a7) =s"_gts TS SS | 280-7807 tnjection Pump Tao Set! |C eo B, 38 only
— So <«T-—

Dativery Valve Gask

wommnalcee)| | |e
6H (08266-7011) | tours Nut Wrench! e

Automate Timer

ot = (09267-76011) | eawactor e

ee | mg270-760001 | orn Valve Holder) e

fs oe . Detvery Valveu {aa271 Tents) Extractor | e www crulsercult dm

errs (09272-76011) | (rapper Rotter Clamp} r
@the_cruiser_cult

ee (09273-76011) | (Tapper Clomp! e
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SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Classification

(09608-00020) |'

(09608-00040)

Remover & Replacer j
Handle

Front Mub Outer
Bearing Cup Replacer

Part Name EM! FU} CO|LU| ST| CH Note
Part No.

IWiustration

T Type Bax 10 mmae t8276-7e010)| (7 "vet e

SE (09282-76010)! lidle Adusting Wrench} e
Onve Shaft Holdingip | nsz70- S402 | (OM ) e e

Injection Pump *69285-76010 (career Beane e e *B, 3B only
Cone Replacer

( piseton Pump
09286-46011 Spline Shaft Putter ) ® e

Injection Punp08286-76011 (craven cnn] e B, 3B only
Cup Puller

( Tappet Adjusting09288-46011 |(caue e

89308-10010 [tou Seal Puller) e

BD Ball Plug»09313-30021 |{seepe e

= Companion Flangese 09330-00021 |{poiima tool | e
—— |

Differenna! DriveCy 09506-35010 (Fimon Rear searna | eSe \Replacer

ss” ~ “i Front Hub & Onve}Le 6098-12030 (Pron Baanng -tte ie 4, 08 i Replacer Set o\|@ www crulsercult com
CSS’

7

@the_cruiser_cult
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SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Classification

Part Name EM|FU)CoO|LU; ST|CH Note
Part No.

Wustration

es Axle Hub &
9608-35014 Drive Pinon Bearmg 6

eo ° Toot Set | e
~ Front Hub inner

os (99608-06040) (earn Cone e r
Aepiacer

eSa; i@ Steering Gear Box
c=) 09620-30010 (Replacer Set } 8 e

Steenng Wormmi (09623-30010) (sxoea aor Ses! r B, 3B only
Replacer

Ga, .
©** | 99950-20017 | (Universet Puter! 41/0/18 e * B, SB only

al =
Aes> me Oe Cylinder Compression

09992-00023 (Check Gauge Set } A e

i Turboch: oe
is Aap esnar-nazes (peers cage Sioen' C | @ 13B-T only

SSM (SPECIAL SERVICE MATERIALS)
Part Name Part No. Sec. Uso etc.

Seal packing or equivalent ‘98825-00080 eM | on cover |

www crulsercult com

@the_cruiser_cult


