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FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the B, 3B, 11B, 13B and
13B-T engines mounted on the TOYOTA LAND CRUISER,
DYNA and COASTER.

Applicable models:
BJ60O, 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

All information in this manual 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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Nozzle Leakage Pipe

INTRODUCTION — How to Use This Manual

" HOW TO USE THIS MANUAL

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

An INDEX is 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/l repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the system problem and find the cause. The

~ 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.

Example:

| 450 (33, 44)

€ Gasket

Injection Nozzle
¢ Gasket

| 700 (51, 69) |
Nozzle Seat

kg-cm (ft-lb, N-m)] : Specified torque

€ Non-reusable part

Fuel Hose

Clamp

Injection Pipe

250 (18, 25)

FU1609
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[llustration:

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 as specifications and warnings.

Example:

Task heading: what to do

REMOVE INJECTION NOZZLES
Using SST, remove the four nozzles, seats and gaskets.

SST 09260-46012 (09268-46012, 022\68-46021)

Set part No. Components part No.
Install and torque the four nozzles. - — Detailed text:
Torque: 750 kg-cm (54 ft-lb, 74 N'-m)  how to do task

N

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 to 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 is

a possibility of injury to you or other people.

® CAUTIONS are also 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.
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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
and prevent damage.

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

Observe the following:

(a)

(b)

(c)

(d)

(e)

(f)

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

If it is 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 or prying it.

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

Install the cable terminal to the battery post with the
nut loose and tighten the nut after installation. Do not
use a hammer to tap the terminal onto the post.

Be sure the cover for the positive (+) terminal is pro-
perly in place.

Check hose and wiring connectors to make sure they are
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 component
illustrations by the ‘@’ symbol.
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6. Precoated Parts

Precoated parts are the bolts, nuts, etc. Which are coated
~with a seal lock adhesive at the factory.

(a) If a precoated part is tightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.

(b) Recoating of Precoating Parts

Seal Lock Adhesive | (1) Clean off the old adhesive from the bolt, nut or
installation part threads.

(2) Dry with compressed air.

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

(c) Precoated parts are indicated in the component
illustrations by the “% ' symbol.
7. When necessary, use a sealer on gaskets to prevent leaks.

8. Carefully observe all specifications for bolt tightening tor-
ques. Always use a torque wrench.

9. 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.

10. When replacing fuses, be sure the new fuse is the correct
amperage rating. DO NOT exceed the fuse amp rating or
use one of a lower rating.

11. Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the
proper locations.

(a) If the vehicle is to be jacked up only at the front or
rear end, be sure to block the wheels in order to
ensure safety.

(b) After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on
the vehicle raised on one jack alone, even for a small
job that can be finished quickly.

12. Observe the following precautions to avoid damage the
parts:

(a) To disconnect vacuum hoses, pull on the end, not the
middle of the hose.

(b) To pull apart electrical connectors, pull on the con-
CORRECT nector itself, not the wires.

(c) Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

INOOO1



IN-6

INTRODUCTION — General Repair Instructions

13.

(d)
(e)

(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 large. Use a step-down

adapter instead. Once the hose 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 come into
contact with fuel.
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ABBREVIATIONS USED IN THIS MANUAL

A/C Air Conditioner

A/T Automatic Transmission
ATDC After Top Dead Center
BDC Bottom Dead Center
BTDC Before Top Dead Center
DP Dash Pot

EDIC Electrical Diesel Injection Control
EX Exhaust

Ex. Except

HAC High Altitude Compensato
IN Intake |
MP Multipurpose

M/T Manual Transmission

0/S Oversize

PCV Positive Crankcase Ventilation
PS Power Steering

SSM Special Service Materials
SST Special Service Tools
STD Standard

TDC | Top Dead Center

U/S Undersize

VSV Vacuum Switching Valve
w/ With

w/o Without
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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) Before performing fuel system checks, insure that the engine is in good running condition. If
necessary, first check the compression, timing and major components or systems.

(b) Check the air filter and clean or replace as necessary.
(c) Check for sufficient fuel in the tank.

(d) Check if the fuel is contaminated with gasoline or dther foreign elements. Only high-quality diesel
fuel should be used.

(e) Bleed air from the sYstem by pumping the priming pump.
(f) Check for water in the sedimenter and fuel tank, and drain as necessary.
(g) If the engine will not crank or if it cranks slowly, troubleshoot the electrical system.
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PRECAUTION:

1. The basic troubleshooting procedures for the diesel engine (valve clearance, compression, bearings,
valves, pistons, etc.) are the same checks you would make for a gasoline engine.
- 2.  The repair of the injection pump requires considerable skill and use of a special test bench.

i i i R T I R N I e e P

ENGINE WILL NOT CRANK

|
|
|
L
l

|
|
%
|

e el —

(Possible Cause) (Check Procedure and Correction Method)

1. LOOSE OR CORRODED Check cables from battery to starter and make
BATTERY CABLES necessary repairs. .
2. DISCHARGED BATTERY Check the alternator output and the drive belt.
Repair as necessary. (See page CH-6)

3. INOPERATIVE STARTER

Check for battery voltage at starter terminals
30 and 50.

If Okay, see STARTING SYSTEM page (ST-15)
for repair procedure.

P — - e — _— - et ——— S —— .
e - R — S

ENGINE CRANKS SLOWLY-WILL NOT START

NOTE: Minimum cranking speed: Cold M/T 100 rpm

|
|
|

A/T 110 rpm
Hot 150 rpm
(Possible Cause) (Check Procedure and Correction Method)
1. LOOSE OR CORRODED
BATTERY CABLES

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

3. IMPROPER ENGINE OIL

Check engine oil.

If improper viscosity, drain and refill with oil of a
viscosity recommended by manufacturer.
(See page LU-3)
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ENGINE CRANKS NORMALLY BUT WILL NOT START

P .- L _ TR R A e . N P

L o

(Possible Cause) {Check Procedure and Correction Method)

1. NO FUEL TO INJECTION
NOZZLE

Loosen any one injection pipe union nut from its
nozzle.

Crank the engine for about 5 seconds while con-
firming that fuel is being discharged from the pipe.

If fuel is coming out, begin diagnosis from item 4.

If not, begin from item 2.

2. NO FUEL INTO INJECTION Disconnect inlet hoses to the feed pump and feed
PUMP clean fuel from separate container directly into

. feed pump.

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

If the engine still does not start, check the fuel
filter or line between feed pump and injection pump.

If normal, the feed pump or injection pump is faulty
and should be repaired.

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

3. FUEL LEAKAGE FROM Check for loose unions or cracks.
INJECTION PIPE |

If leaking, tighten to specified torque or, if necessary,
replace pipe(s).

With the ignition switch turned ON and the glow
plug indicator light illuminated, check that there is
voltage applied to the glow plug.

If not, refer to ELECTRICAL DIAGNOSIS and repair
as necessary. (See page EM-11)

[B AND 3B]
INOPERATIVE PRE-HEATING
OPERATION

[11B, 13B AND 13B-T]
INOPERATIVE PRE-HEATING
OPERATION

With the ignition switch turned ON and the intake
heater indicator light illuminated, check that there
IS voltage applied to the intake heater.

It not, refer to ELECTRICAL DIAGNOSIS and repair
as necessary. (See page EM-13)

[B AND 3B]
FAULTY GLOW PLUG
OPERATION

Check the glow plug for continuity. (See page ST-5)

If no continuity, a broken wire is indicated and the
glow plug should be replace.

[11B, 13B AND 13B-T)
FAULTY INTAKE HEATER
OPERATION.

Check the intake heater continuity. (See page ST-13)

If no continuity, a broken wire is indicated and
intake heater should be replaced.
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wm

8. IMPROPER INJECTION
TIMING

9. FAULTY INJECTION NOZZLE

il _—

Check the injection timing. (See page EM-23)

Injection timing:
B and 3B 14°BTDC
11B (w/ HAC) and 13B (w/ HAC) 14°BTDC
11B (w/o HAC) and 13B (w/o HAC) 11°BTDC
13B-T 11°BTDC

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

Check the injection pressure 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 — 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.

e

SO I ti— Y S etk s yp— N —— " R— .

il

ROUGH IDLE WITH WARM ENGINE

{(Possible Cause)

1 1. IMPROPER ADJUSTMENT OF
ACCELERATOR CABLE

2. IDLE SPEED TOO LOW

(Check Procedure and Correction Method)

With the accelerator pedal released, check that the
adjusting lever is in contact with the idle adjusting
screw. Also, check if the accelerator cable is catch-
iIng on something.

If necessary, adjust so lever ts in contact with the
screw, or make other required repairs.

Check the idle speed as specified below.
(See page EM-25 or 27}

Idle speed: M/T 650 rpm
A/T (13B) 770 rpm

A/T (13B-T) 820 rpm

If not, adjust with the idle adjusting screw.
NOTE: If less than specified, idling would
normally be rough. | -
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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 6 of ENGINE CRANKS NORMALLY
TIMING BUT WILL NOT START, above.

5. IMPROPER OPERATION OF
INJECTION NOZZLE OR

With the engine idling, loosen the injection pipe to
each cylinder in order, and check if the idle speed
changes.

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

® Faulty Nozzle

DELIVERY VALVE

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 — 12,258 kPa)
11B, 13B and 13B-T 180 — 210 kg/cm?
(2,560 — 2,987 psi)
(17,652 — 20,594 kPa)

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

® Faulty Delivery Valve

If injection pressure is within specification, the
delivery valve is defective and should be replaced.

_ e T - o Rt N L - N

ENGINE SUDDENLY STOPS

T . ——
—— S g i e

(Possible Cause) (Check Procedure and Correction Method)

1. ENGINE WILL NOT RE-START

Check to see if engine re-starts according to
prescribed procedure.

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

2. ROUGH IDLE ' If idle is not stable, refer to ROUGH IDLE WITH
WARM ENGINE and repair accordingly.
3. NO FUEL INTO INJECTION Refer to item 2 of ENGINE CRANKS NORMALLY
PUMP BUT WILL NOT START, above.
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o ey i i ——— e P N

LACK OF POWER

|
|
|

PR— S — v - e P ——p—

NOTE:

1. 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.

- —— - - — A ————, —— ——— P — S — —— — N ———

aon T ———— U a— - e — a——— e —— ——— M —— e

(Possible Cause) (Check Procedure and Correction Method)

1. IMPROPER ACCELERATOR With accelerator fully depressed, check that the
CABLE ADJUSTMENT adjusting lever is in contact with the maximum
| speed adjusting screw. {See page EM-25 or 27)

If not, adjust accordingly.

2. INSUFFICIENT
MAXIMUM SPEED

Start engine, depress the accelerator pedal to the

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

Maximum speed: 4,100 rpm

If not, adjust with the maximum speed adjusting
screw.

3. FUEL LEAKAGE - Refer to item 3 of ROUGH IDLE WITH WARM
ENGINE.

4. CLOGGED FUEL FILTER

Disconnect the injection pump inlet hose and outlet
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.

If no increase in engine condition after replacing
the fuel filter, check the feed pump or perform
other necessary repairs. |

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

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

a
H H \ H H
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o . o — R — A — L TR
A —

EXCESSIVE EXHAUST SMOKE

- It — S,

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

R U A gt S i P g i T T —— A S ———
R . A — L i . S — e

(Possible Cause) (Check Procedure and Correction Method}

1. 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 b of LACK OF POWER.

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

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

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

3.  FAULTY INJECTION NOZZLE

A A Rt e

EXCESSIVE FUEL CONSUMPTION

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

R . T sy i e/ . . e e .

(Possible Cause) (Check Procedure and Correction Method)

1. FUEL LEAKAGE — Refer to item 3 of ROUGH IDLE WITH WARM
ENGINE.

2. IDLE SPEED TOO HIGH

After sufficiently warming up engine, check that
idle speed is as specified below.
(See page EM-25 or 27)

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

If not, adjust with the idle adjusting screw.

3. MAXIMUM SPEED TOO HIGH — Start engine, depress the accelerator pedal to the

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

Maximum speed: 4,100 rpm
if not, adjust with maximum speed adjusting screw.
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{ Refer to item 8 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

4. [IMPROPER INJECTION TIMING

5. FAULTY INJECTION NOZZLE

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

R SR,

L
- i A - Pr—

T e

ENGINE NOISE WHEN WARM

(Cranking Noise with Excessive Vibration)

|
i

{(Possible Cause)

1. COOLANT TEMPERATURE TOO

A ey —— i

AT L PR R A _

{Check Procedure and Correction Method)

LOW

2. |IMPROPER INJECTION TIMING

Check coolant temperature with coolant
temperature gauge. |

If not sufficiently warm, thermostat is faulty and
should be replaced.

3. FAULTY INJECTION NOZZLE

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

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

e s iy . LA

ENGINE WILL NOT RETURN TO IDLE

i e

e ——

by -

{Possible Cause)

BINDING ACCELERATOR CABLE

—— - e

{Check Procedure and Correction Method)

Operate adjusting lever on side of injection pump

and check if engine returns to idle.

If so, the accelerator cable is binding or improperly
adjusted and shouid be repaired accordingly.

If engine does not return to idle, the injection pump
is faulty and should be repaired.
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ENGINE WILL NOT SHUT OFF WITH STOP BUTTON OR KEY

.

(Possible Cause)

Siie— e N Myl

(Check Procedure and Correction Method)

Operate stop lever (adjusting lever) on side of

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

L

injection pump and check if engine stops.

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

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

Operate stop lever (adjusting lever) on side

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

IMPROPER EDIC SYSTEM

3. [B (w/FUEL CUT DIAPHRAGM)]

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

IMPROPER FUEL CUT
DIAPHRAGM OPERATION

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

of injection pump and check if engine stops.

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

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

Close the intake shutter and check if engine stops.

IMPROPER INTAKE SHUTTER
OPERATION

If it does, the intake shutter system is faulty and
should be repaired. (See page EM-30)
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DIESEL ELECTRICAL SYSTEM DIAGNOSIS [3B]
ENGINE DOES NOT START COLD

1. Battery voltage at least 12 volts (or 24 volts) — ignition switch OFF.

2. Engine cranks normally.

3. Fusible link okay.

4. Check the voltage marked with an asterisk(*) just as the ignition switch is placed at
ON because the voltage will change with elapse of time.

Pre-heating System [Super Glow Type]

K if indicator light ligh ith Check ENGINE fuse. — _

ignition switch ON.

Check for short
circuit and repair if
necessary.

Replace bulb.

No Good

Coolant temp. Approx. 20°C (68°F): Blown

Approx. 2 seconds Fuse OK

Check indicator light
bulb.

| Bulb OK

Ignition switch OFF. Check for battery voltage to terminal 3 of pre-h'eating
timer connector {on wire harness side).

If okay, pre-heating timer is faulty and should be
replaced. |

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

* Check for battery voltage to terminal

1 of pre-heating timer with ignition
switch ON.

No
Voltage

Voltage

Start the engine and check/if there is a voltage at terminal
9 of pre-heating timer. |

If faulty, repair charging system as necessary.
If okay, timer is faulty and should be replaced.

Check if voltage to terminal 1 of

pre-heating timer is terminated
after engine is started.

No

| Yes

Pre-heating Timer

———

lanps = o)
l=poimiz=q |
CONTINUED ON PAGE EM-12 — — S B

/1
! 1211 109 7

STO049
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Place ignition switch at ON and check

CONTINUED FROM PAGE EM-11

if current flow to terminal 5 of timer is in

accordance with coolant temperature
(See Timer characteristics Diagram on
page ST-9).

No Voltage

After completion of pre-heating, check

Pre-heating Duration is Ouite
Different Than That Specification

for voltage at terminal 5 again when
ignition switch is placed at ST.

Voltage

Ignition switch OFF.

|

Place ignition switch at ON

No Voltage

Check for battery voltage at plus side of glow plug

and check for voltage to glow

plug a few seconds later.
Thereafter, voltage should
drop about 1/2.

No Voltta'ée at All

current sensor (Resister side).

If okay, replace sensor.

If no voltage, No. 1 glow plug relay is faulty and
should be replaced.

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

No 1 1/2 Voltage Thereafter

Measure glow plug resistance.

| Approx. 0

Glow plug okay

If okay, replace resistor.

If no voltage, No. 2 glow plug relay is faulty and
should be replaced.

Infinity

Glow plug is faulty and should be replaced.
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DIESEL ELECTRICAL SYSTEM DIAGNOSIS
[11B, 13B and 13B-T]

ENGINE DOES NOT START WHEN COLD

NOTE: 1. Battery voltage at least 12 volts {or 24 volts) — ignition switch OFF.
2. Engine cranks normaily. .
3. Water temperature sensor okay. (See page ST-9

Pre-heating System [w/ Intake Heater]
1. INSPECT POWER SUPPLY SECTION

Is there continuity in the intake heater?
| (See page ST-9)

Yes

Disconnect the water temperature
sensor connector.

No Replace the intake heater.

Replace the fusible link.

Fusible Link Blown

When the ignition switch is turned

ON, does pre-heat side of the intake No Check the fusible link for intake

heater.

heater have battery voltage for 20
seconds (12V type) or 14 seconds
(24V type)?

Fusible Link OK

Yes
OK Inspect control section.
(See next page)
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2. INSPECTION CONTROL SECTION
NOTE: Perform this inspection with the intake heater connector fully connected.

Disconnect the water temperature
sensor connector.

Pre-heating Timer

654 3 1

11109 7

ST0049
When the ignition switch is turned
ON, does the indicator light light? No 'fsugze(;g' (:rlgEBfJ)s%ng)?or G No Replace the fuse.
(Measure the time lighted) v
Yes
Yes
Is the indicator light bulb No |
Yes

Is terminal 10 of the

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

pre-heating timer ~
grounded?

Yes

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

Open circuit in wire harness
between terminal 3 of the Replace the timer.
timer and indicator light.

Is the lighting time correct? No
12V type: 20 seconds Replace the timer. -
24V type:

14 seconds

Yes

CONTINUED ON PAGE EM-15
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Yes CONTINUED FROM PAGE EM-14

When the ignition switch is turned ON,
is voltage between terminals G1 of
the intake heater relay (BB and BJ) or
terminal G of the No. 1 intake heater
relay (BU) and body ground battery
voltage for 20 seconds (12V type}
or 14 seconds (24V type)?

Did intake heater relay
(BB and BJ) or No. 1
intake heater relay (BU)
check out okay?

(See page ST-4 or 6)

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

No No

Yes

When the ignition switch is turned’
ON, does terminal 1 of the intake
heater timer have battery voltage
for 20 seconds (12 V type) or 14
seconds (24 V type)?

No Replace the timer.

Yes

® Open circuit in wire harness
between terminal 1 of the timer
and terminal g1 of the intake
heater relay (BB 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, is there battery
voitage between terminal G2 of the intake No
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
(BB and BJ) or No. 2
intake heater relay (BU)
check out okay?

(See page ST-4 or 6)

Yes Yes

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

heater relay (BU).

No

NOTE: Refer to ST-4 or 6 for
intake heater relay terminal loca-
tion.

CONTINUED ON PAGE EM-16

v i
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|
|

Is time normal?
After heat time:

Approx. 70 seconds

Inspect power supply

section.
(See page EM-13)

Yes CONTINUED FROM PAGE EM-15 Yes

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

Yes No

Is terminal 9 of the

' When the ignition

No switch is turned

pre-heating timer
grounded?

Yes

Replace the timer.

® Open circuit in wire harness between
terminal 5 of the timer and terminal
g2 of the intake heater relay (BB and
BJ) or terminal 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 (BU) and body ground.

No Replace the timer.

ON, does the charge
warning light light?

Yes No

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

® Inspect CHARGE fuse.
® Inspect alternater
regulator.
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TURBOCHARGER DIAGNOSIS [13B-T]

NOTE: Before troubleshooting the turbocharger, first check the engine itself. (Valve clearance, engine com-

pression, injection timing, etc.)

R ————

INSUFFICIENT ACCELERATION, LACK OF POWER OR

R ———

EXCESSIVE FUEL CONSUMPTION

E— ——— —

(Possible Cause)

1. TURBOCHARGING PRESSURE TOO
LOW

T — —— e ———

P N —

{Check Procedure and Correction Method)

Check turbocharging pressure. (See page EM-35)

Turbocharging pressure:
0.42 — 0.56 kg/cm?
(6.0 — 8.0 psi, 41 — 55 kPa)

If the pressure is below specification, begin diagnosis
from item 2.

2. RESTRICTED INTAKE AIR SYSTEM Check intake air system, and repair or replace parts
~ | as necessary. (See page EM-35)

3. LEAK IN INTAKE AIR SYSTEM Check intake air system, and repair or replace parts

as necessary. (See page EM-35)

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

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repair or replace parts
as necessary. (See page EM-35)

6. ERRATIC TURBOCHARGER
OPERATION

{ assembly. |

Check rotation of impeller wheel. If it does not turn
or turns with a heavy drag, replace the turbocharger
assembly.

Check axial play of bearing shaft. (See page EM-38)
Axial play: 0.13 mm (0.0051 in.) or less

If not within specification, replace the turbocharger
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- — P S R S A AN - S —— pa—
R N p— W e S R . . i

ABNORMAL NOISE

e ———

A T

(Possible Cause) (Check Procedure and Correction Method)

1. TURBOCHARGING HEAT INSULATOR
RESONNANCE

2. EXHAUST PIPE LEAKING OR
VIBRATING

Check for loose, improperly installed or deformed
insulator mount bolts, and repair or replace as
necessary.

Check for deformed exhaust pipe, loose mount bolts
or damaged gasket, and repair or replace as
necessary.

3. ERRATIC TURBOCHARGER OPERATION|- Refer to Iltem 6 of INSUFFICIENT ACCELER-

ATION, LACK OF POWER OR EXCESSIVE FUEL

CONSUMPTION.

L ey T — i— . — _—

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

R s ST
SRR T S _ Ay S e " e

(Possible Cause) (Check Procedure and Correction Method)

FAULTY TURBOCHARGER SEAL

Check for oil leakage in exhaust system.
® Remove the turbine elbow from the turbocharger
and check for excessive carbon deposits on the
turbine wheel. Excessive carbon deposits indicate

a faulty turbocharger.

Check for oil leakage in intake air system.

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

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

CAUTION: There is some oil mist from the
PCV in the blowby gas so care must be taken
not to diagnosis this as an oil leakage from the
turbocharger.
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TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS [13B-T]
Troubleshooting of Turbocharger Indicator Light and Warning Light Operation

Check for short
and repair as
necessary

Do both the green indicatior and amber NO

Check 15A ENGINE fuse |2oWn

warning light when ignition switch is
turned to ON? | OK

Check 7.5A CHARGE | Blown
fuse

Check for short
and repair as
necessary

OK

Is discharge warning NO Faulty charai
light out? oystom 0

YES

YES
Are indicator and warning lights out during Faulty combination
engine idle? meter

1 Both lights stay on

Is charge warning NO Faulty charging
light out? system

Green light stays on -

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

Amber light stays on

Check for open circuit in wire harness between high pressure switch- | OK | Faulty high pressure
and combination meter and check for ground connection of switch. switch
YES

Faulty low pressure
switch

Does green indicator light come on when
0.14 kg/cm? (2.0 psi, 14 kPa) pressure is
applied to both pressure switches?

NO

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

Amber light comes on

Does green indicator light come on when 1.09 kg/cm?
(15.5 psi, 107 kPa) pressure applied to both switches?

Faulty low pressure
switch

OK
NO | Faulty high pressure
switch

YES Faulty combination

YES
Does amber indicator light come on when 1.09 kg/cm? meter
(15.5 psi, 107 kPa) pressure applied to both switches?
NO
Check for short circuit in wire harness between high OK | Faulty high pressure
pressure switch and combination meter. switch
YES |
Turbocharger indicator light and warning
light operation okay.
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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:
1.25 — 1.27 when fully charged at 20°C (68°F)

CLEANING OF AIR FILTER

[Paper Filter Typel

CLEAN AIR FILTER

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

outside of the element.

FIO115

[Oil Bath Typel

CLEAN AIR FILTER

(a) Wash the oil case and air filter in kerosine by agitat-
ing and rubbing.

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

EM1411

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

(d) Pour in clean engine oil until it reaches the ““OIL
LEVEL" mark.
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{e) Place the air filter on the tray.
(f) Saturate the air filter with clean engine oil.

INSPECTION OF ALTERNATOR DRIVE BELT
(See page CH-6)

Drive belt tension (Canada):
New belt 145 = 25 |b
Used belt 100 = 20 b
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 m) ~
Drive belt tension (Reference):
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

INSPECTION OF GLOW PLUGS [B and 3Bl
(See page ST-6 or 8)

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

(See page ST-9)

INSPECTION OF INJECTION NOZZLES

(See pages FU-5 and 6) B and 3B
(See pages FU-11 and 12) 11B, 13B and 13B-T

Opening pressure (B and 3B)
New nozzle 115 — 125 kg/cm?
(1,636 — 1,778 psi)
(11,278 — 12,258 kPa)
Reused nozzle 105 — 125 kg/cm?
(1,493 — 1,778 psi)
{10,296 — 12,258 kPa)
Opening pressure {11B, 13B and 13B-T)
New nozzle 200 — 210 kg/cm?
(2,845 — 2,987 psi)
| (19,613 = 20,594 kPa)
Reused nozzle 180 — 210 kg/cm?
(2,560 — 2,987 psi)
(17,652 — 20,594 kPa)
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ADJUSTMENT OF VALVE CLEARANCES

1. WARM UP ENGINE
Allow the engine to reach normal operating temperature.

2. [13B-T]
REMOVE INTAKE AIR CONNECTOR PIPE
(See page EM-36)

3. REMOVE CYLINDER HEAD COVER

4. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(a) 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, turn the crankshaft one revolution (360°) and align
the mark as above. |

5. ADJUST VALVE CLEARANCES

(a) Measure only those valves indicated by arrows.

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

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

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

(b) Turn the crankshaft one revolution (360°) and align
the mark as above.
Adjust only the valves indicated by arrows.

6. INSTALL CYLINDER HEAD COVER

O | |l\l\1t'.l"|'\|"' Ur

7. [13B-T]
INSTALL INTAKE AIR CONNECTOR PIPE
(See page EM-40)

EM1001
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About 50 mm
(1.97 in.)

|

i

EM1499

| /
14° or 11° BTDC’

EM1269

7

Inspection Pipe=¢:
TR

/N
’ \~ ‘\‘l!‘; il\g‘

EM1289 EM15QQ0

EM1269 EM1501

ADJUSTMENT OF INJECTION TIMING

1.

PREPARE INSPECTION PIPE
Make an inspection pipe with a injection 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-T1 BTDC/COMPRESSION

(a) 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 turn 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.

(c) Turn the crankshaft counterclockwise, set the No. 1
cylinder just before the 14° [B, 3B, 11B (w/ HAC) and
13B (w/ HAC)] or 11° [11B (w/o HAC), 13B (w/o
HAC) and 13B-T] BTDC/compression.

(d) Slowly turn the crankshaft clockwise.

(e} Check the crankshaft pulley position {injection timing
position) when the fuel level in the inspection pipe
rises.

Injection timing: |
B and 3B 14° BTDC
11B (w/ HAC) and 13B (w/ HAC) 14° BTDC

11B (w/o HAC) and 13B (w/o HAC) 11° BTDC
13B-T 11° BTDC

NOTE: This operation should be repeated at least two or
three times.
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(f) Loosen the other injection pipe union nuts, fuel pipe
and oil pipe union bolt at the injection pump side.

(g) [B and 3B]

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

(h}) {11B, 13B and 13B-T]

Loosen the nut holding the injection pump to pump
stay.

() Loosen the four nuts holding the injection pump to
the retainer.

NOTE: Ifitis difficult to loosen the pump mounting nuts,
remove the fuel filter. '

() Adjust the injection timing by slightly tilting the injec-
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 tilting the
pump away from the engine.

(k} Tighten the four nuts holding the injection pump to
the retainer.

Torque: 375 kg-cm (27 ft-lb, 37 N'm)

() (B and 3B]
Tighten the nut holding the injection pump stay to
the stay.

Torque: 185 kg-c-m (13 ft-ib, 18 N'm)

(m) [11B, 13B and 13B-T]
Tighten the nut holding the injection pump to pump
stay. -

Torque: 375 kg-cm (27 ft-lb, 37 N'm)

(n) Recheck the injection timing.

(0) Remove the inspection pipe and install the No. 1
injection pipe. |

(p) Tighten the injection pipe union nuts, oil pipe union
bolt and fuel pipe union bolt.

Torque:
Injection pipe 250 kg-cm (18 ft-Ib, 25 N'm)
Oil pipe 110 kg-cm (8 ft-lb, 11 N'm)
Fuel pipe 375 kg-cm (27 ft-Ib, 37 N'm)

INSTALL CYLINDER HEAD COVER

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

START ENGINE AND CHECK FOR LEAKS
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ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED [B and 3B]
1. INITIAL CONDITIONS
(a) Air cleaner installed
(b} Normal operating coolant temperature
(c) All accessories switched off
(d) All vacuum lines connected
(e) Valve clearances set correctly
(f) Injection timing set correctly

2. CONNECT TACHOMETER

3. ADJUST IDLE SPEED

(a) Check that the adjusting lever touches the idle speed
(throttle valve) adjusting screw when the accelerator
pedal is released.

If not, adjust the accelerator linkage.
(b) Start the engine.

EM3068 EM2096 | (c) Check the idle speed.

Idle speed: 650 rpm

BB and BU (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.

m ® Securely tighten the lock nut and recheck the idle
dle Speed Adjusting Screw _ speed. |
w L | ® Connect the accelerator linkage.

® After adjustment, adjust the accelerator linkage.
BJ
Idle Speed Adjusting

Screw —_
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4. ADJUST MAXIMUM SPEED

(@) Check that the adjusting lever touches the throttle

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

If not, adjust the accelerator linkage.

EM3072 EM2097

EM3073 EM2097

(b) Start the engine.

(c) Depress the accelerator pedal all the way.
(d) Check the maximum speed.

Maximum speed: 4,100 rpm

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

® Cut out the maximum speed speed adjusting
(speed control) screw seal wire.

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

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

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

Maximum Speed Adjusting Screw

G

EM3055

(L ® Securely tighten the lock nut and recheck the max-
» A @ imum speed.
Se F ® Seal the maximum speed adjusting screw with a
4 S new seal wire.

-
- Seal Wire

/
\’—k__\ — EM3054
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ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED [118B, 13B and 13B-T]

1. INITIAL CONDITIONS
(a) Air cleaner installed
(b) Normal operating coolant temperature
(c) All accessories switched off
(d} All vacuum lines connected
(e} Valve clearances set correctly
(f) Injection timing set correctly
(g0 Transmission in N range

2. CONNECT TACHOMETER

3. 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.

- EM1415 EM2096

(b) Start the engine.
(c) Check the idle speed.

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

(d) 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 SCREW.

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

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

EM1417

4. ADJUST MAXIMUM SPEED
(a) Check that the adjusting lever touches the maximum

/s

IANN =" speed adjusting bolt when the accelerator pedal is
2 )@W\ '
0 X

= C depressed all the way.

' If not, adjust the accelerator linkage.

(b) Start the engine.

(c) - Depress the accelerator pedal ail the way.
(d) Check the maximum speed.

Maximum speed: 4,100 rpm

EM1416 EM2097
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() Adjust the maximum speed.
® Disconnect the accelerator linkage.

Maximum Spéed Adijusting Screw

® Cut out the seal wire of the maximum speed
adjusting screw.

® |oosen the lock nut of the maximum 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.

EM1418

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

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

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

1. INITIAL CONDITIONS
(a) Air cleaner installed
(b) Normal operating coolant temperature
() All accessories switched off
(d) All vacuum lines connected
(e) Valve clearances set correctly
(f} Injection timing set correctly

(g) Idle speed set correctly

isconnect 2. CONNECT TACHOMETER

£ A
\' . 3. ADJUST AIR CONDITIONER (A/C) IDLE-UP SETTING
- SPEED
(7 Ao (a) Start the engine.
(b) Disconnect the vacuum hose from the idle-up actua-

tor and plug the hose end.
| EM307s (c) Apply vacuum to the idle-up actuator.

(d} Race the engine to 2,500 rpm a few seconds, release

BJ‘O}/QPT@;L throttle and check the A/C idle-up setting speed.
O

Disconne{ A/C idle-up setting speed:

i | BB 750 rpm

ot BJ and BU 950 rpm

Vacuum

EM3076
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BU Wt \ VR
- e
(e &

S

(e)

(f)

A/C ldle-up
Adjusting Screw

(S

O
i

g

& GREO

h‘-'-'l((/"
l

A
f

Q"ﬁ &

Disconnect

2 \)
&

(g)

EM3078

EM-29

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

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

speed.

Reconnect the vacuum hose to the idle-up actuator.

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

1. INITIAL CONDITIONS

(a)
(b)
(c)
(d)
(e}
(f)
(¢},

(a)
(b)

(c)
(d)

Air clear installed

Normal operating coolant temperature
All accessories switched off

Valve clearances set correctly
Injection timing set correctly

Idle speed set correbtly

Transmission in N range

CONNECT TACHOMETER

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

Start the engine.

Disconnect the vacuum hose from the idle-up actua-
tor and plug the hose end. |

Apply vacuum to the idle-up actuator.

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

A/C idle-up setting speed:

BB 750 rpm
BJ and BU 950 rpm
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() 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 setting
speed.

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

A/C ldle-up Adjusting Screw

T ———n—

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

1. INSPECT AND ADJUST INTAKE SHUTTER

(a) Apply at least 300 mmHg (11.81 in.Hg, 40.0 kPa) of
vacuum to the actuator.

(b) Check that the throttie valve moves smoothly to the
fully closed position. |

EM1389

(c) [11B and 13B]
Measure the clearance between the throttle lever and
intake shutter lever.

Clearance: 3.3 —4.7 mm (0.130 — 0.185 in.)

(d [11B and 13B]
Adjust by turning the accelerator connecting rod.

R

QLA
S
\ O \\\ﬂ\ﬁ;\:
@ —  Adjust Point

EM1390

() [11B and 13B}
Disconnect the vacuum hose of the actuator.

(f) [11B and 138B]
Check the throttle valve angle.

Standard angle: 50 — 52° from horizontal

(g [{11B and 13Bl
Using a hexagon wrench, adjust by turning the

adjusting screw.

EM1419
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Continuity
) —_—
N

O

No Continuity
N

O
O
O
O

h—d

EM3081

EM3082

EM3067

EM2852

INSPECT VACUUM SWITCHING VALVE (VSV)

N

A. Inspect VSV for open circuit

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

Resistance:
12V type 33 - 39 () at 20°C (68°F)
24V type 135 — 155 () at 20°C (68°F)

If there is no continuity, 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,

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

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

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

1. WARM UP AND STOP ENGINE

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

3. CHECK CYLINDER COMPRESSION PRESSURE

(a) Install SST (gauge adapter) to the glow plug hole.
SST 09992-00023

(b) Connect SST (compression 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 obtain
engine revolutions of more than 250 rpm.

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

Compression pressure:

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

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

2.0 kg/cm? (28 psi, 196 kPa) or less

(f) If the cylinder compression in one 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.

EM3052

® If adding oil 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 leakage past
the gasket.

4. INSTALL GLOW PLUGS (See page EM-62)
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s— ()

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

NOTE: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure the cylinder compres-
sion pressure.

1. WARM UP AND STOP ENGINE
2. REMOVE INJECTION NOZZLES (See page FU-10)

3. CHECK CYLINDER COMPRESSION PRESSURE

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

SST 09992-00023

EM1096

(b) Connect SST (compression 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 obtain
engine revolutions of more than 250 rpm.

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

Compression pressure:
- 30.0 kg/cm? (427 psi, 2,942 kPa) or more
Minimum pressure:
20.0 kg/cm? (284 psi, 1,961 kPa)
Difference between each cylinder:
2.0 kg/cm? (28 psi, 196 kPa) or less

(f} If the cylinder compression in one or 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 low com-
pression.

@ |f adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged. |

® |f pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket.

EM1097

4. INSTALL INJECTION NOZZLES (See page FU-15)
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EM2810

EM2819

EM3060

TURBOCHARGER [13B-T]

CAUTION:
® Do not stop the engine immediately after pulling a

trailer or high speed or uphill driving. ldle the engine
20 — 120 seconds, depending on the severity of the
driving condition.

Avoid sudden racing or 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.

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

reference to the following items and replace parts if
necessary:

Engine oil level and quality

Conditions under which the turbocharger was
used

Oil lines leading to the turbocharger

Use caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it against

anything or grasp it by easily-deformed parts, such
as the actuator or rod, when moving.

Before removing the turbocharger, plug the intake
and exhaust ports and oil inlet to prevent entry of
dirt or other foreign material.

If replacing the turbocharger, check for accumula-
tion of sludge particles in the oil pipes and, if
necessary, replace the oil pipes.

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

If replacing bolts or nuts, do so only with the
specified new ones to guard against breakage or
deformation.

If replacing the turbocharger, put 20 cc (1.2 cu in.) of
oil into the turbocharger oil inlet and turn the
impeller wheel by hand to spread oil to the bearing.

If overhauling or replacing the engine, cut the fuel
supply after reassembly and crank the engine for 30
seconds to distribute oil throughout the engine.
Then allow the engine to idle for 60 seconds.
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0.68 kg/cm?

EM2814

4050 - 4,200 rpm

J 2 Valve Closed
s . ‘
= &
ala T

- 0.42 - 0.56 kg/cm?

EM2815

EM-35

ON-VEHICLE INSPECTION OF
TURBOCHARGER

1.

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 air 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-
et and exhaust pipe.

® Deformed components ..... Repair or replace

® Foreign material in passages ..... Remove

® | eakage from components ..... Repair or replace
® Cracks in components ..... Check and replace

INSPECT OPERATION OF ACTUATOR AND WASTE
GATE VALVE

(a) Disconnect the actuator hose.

(b) Using SST (turbocharger 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 09982-00240

CAUTION: Never apply more than 0.8 kg/cm? (11.4
psi, 78 kPa) of pressure to the actuator.

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

INSPECT TURBOCHARGING PRESSURE

(@) Warm up the engine.

(b) Using a 3-way union, connect SST (turbocharger

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

SST 09992-00240

(c) 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: 0.42 — 0.56 kg/cm?
| (6.0 — 8.0 psi, 41 — 55 kPa)

If the pressure is less than that specified, check the intake
air and exhaust systems for leakage. If there is no leakage,
replace the turbocharger assembly.

If the pressure is above specification, check if the actuator
hose is disconnected or cracked. If not, replace the tur-
bocharger assembly.

INSPECT IMPELLER WHEEL ROTATION
(See page EM-38)
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COMPONENTS

Turbocharger
Heat Insulator
® o
No. 2 Water
By-pass Pipe
y-p P Turbine Qutlet Elbow
® Gasket — Clamp
@y & @ ——No. 2 Air Cleaner Hose
NO. 3 Water' &
Turbocharger er - ( .
Oil Pipe By-pass Pipe ® @ = Air Intake
1300.13) |, 3 . — Connector Pipe
| e, NIAR No. 1 Air
¢ Gasket — Cleaner Hose

L)

kg-cm (ft-Ib, N-m)] : Specified torque
& Non-reusable part EM2822

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

2. REMOVE POSITIVE CRANKCASE VENTILATION (PCV)
HOSE AND INTAKE AIR CONNECTOR PIPE

(a) Disconnect the PCV hose from the cylinder head.

(b) Disconnect the vacuum hose from the intake air con-
nector.

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

EM2817

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

EM23816
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4. REMOVE OIL FILTER (See page LU-3)

5. REMOVE TURBOCHARGER OIL PIPE

(a) Remove the union bolt and two gaskets from the oil
cooler case.

(b) Remove the two bolts, two nuts, turbocharger oil
pipe. |

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

7. REMOVE NO. 3 WATER BY-PASS PIPE CLAMP BOLT

EM2812

8. REMOVE TURBOCHARGER FROM EXHAUST
MANIFOLD

Remove the four nuts, turbocﬁarger and gasket.

EM2813

9. REMOVE NO. 2 WATER BY-PASS PIPE

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

EM2811

10. REMOVE NO. 3 WATER BY-PASS PIPE

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

EM2826
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11. REMOVE TURBINE OUTLET ELBOW
Remove the four nuts, turbine outlet elbow and gasket.

12. REMOVE ACTUATOR HOSE

EM2807/

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 or if it turns with a drag,
replace the turbocharger assembly.

EM3061

2. INSPECT AXIAL 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

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

INSTALLATION OF TURBOCHARGER
(See page EM-36)

CAUTION: After replacing a turbocharger assembly,
pour about 20 cc (1.2 cu in.) of new oil into the oil inlet
and then turn the impeller wheel by hand to splash oil
on the bearing.

1. INSTALL ACTUATOR HOSE

EM3080

2. INSTALL TURBINE OUTLET ELBOW

Install the gasket and turbine outlet elbow with the four
nuts.

Torque: 375 kg-cm (27 ft-lb, 37 N'm)

EM2807
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3. 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 (65 in.-Ib, 7.1 N'm)

4. INSTALL NO. 2 WATER BY-PASS PIPE

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

Bolt 185 kg-cm (13 ft-lb, 18 N'm)

Nut 75 kg-cm (65 ft-lb, 7.1 N'm)

EM2811

5. INSTALL TURBOCHARGER TO EXHAUST MANIFOLD

(a) Place a new gasket on the manifold with the groove
of the gasket facing upward (turbocharger side).

EM2805

(b) Install the turbocharger with the four nuts.
Torque: 465 kg-cm (34 ft-1b, 46 N-m)

EM2813

6. INSTALL NO. 3 WATER BY-PASS PIPE CLAMP BOLT

7. CONNECT WATER BY-PASS HOSE TO NO. 3 WATER
BY-PASS PIPE |

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

- EM2812
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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 185 kg-cm (13 ft-lb, 18 N'm)
Union bolt 130 kg-cm (9 ft-Ib, 13 N'm)

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

EM2804

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

11. INSTALL POSITIVE CRANKCASE VENTILATION (PCV)
HOSE AND INTAKE AIR CONNECTOR PIPE

EM2817

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)
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'CYLINDER HEAD
COMPONENTS

B and 3B

Oil Filler Cap
Seal Washer

Gasket

Cylinder Head Cover

Gasket

Valve Rocker Shaft
Assembly

Grommet
¢ Oil Seal /

Spring Seat
¢ Valve Guide

| 185 (13, 18)

Heat Insulator
r

Glow Plug Connector

Glow Plug

1,200 (87, 118)

\'}3@ ¢ Gasket
| Cylinder Head" |

Combustion
Chamber

Exhaust Manifold & Gasket

&P

Bar udl ¢ Cylinder

- Head _A -
Water Gasket Q
Outlet ? L
Assembly 3

& Gasket

376 (27, 37)

lkg-cm (ft-Ib, N-m) : Specified torque
4 Non-reusable part EM3084
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COMPONENTS (Cont’'d)
11B and 13B
Oil Filler Cap @ ¥
S Seal Washer

Gasket - ‘gv,

| "” Cylinder Head Cover

", - .
\ S o Gasket
AN -, _
185 {13, 18) Valve Rocker Shaft
Assembly
Heater Insulator
® Keeper
S Spring Retainer & |
Valve Spring (Outer)_g ¢ Oil Seal
Spring Seat
€ Valve Guide Bushing
1,200 (87, 118) |
- Cylinder Head

Exhaust Manifol%

| ' 4 Cylinder Head
Alternater - € Gasket Gasket
Adjusting &
Bar :

Assembly

€ Non-reusable part

Water Outlet hd’ >

€ Gasket

Valve Fuel
& Filter
msembly
A\ UQ;)Q,,)\/CJA
‘ A )
%
\

375 (27, 37) |

kg-cm (ft-lb, N'm) : Specified torque

EM3085
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COMPONENTS (Cont'd)

13B-T
Oil Filler Cap Seal Washer
Gasket Cylinder Head Cover

Gasket

No. 2 Heat Insulator

No. 1 Heat Insulator

Valve Rocker Shaft
Assembly

185 (13, 18)

Keeper
¢ Oil Seal
Spring Seat

¢ Valve Guide Bushing
1,200 (87, 118)

Cylinder Head

Exhaust
Manifold

Alternator
Adjusting
Bar

Water
Outer
Assembly

Vacuum Pipe

375 (27, 37)

kg-cm (ft-lb, N-m) : Specified torque

€ Non-reusable part | EM3086
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REMOVAL OF CYLINDER HEAD

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

1.
2.

B and 3B 3.

EM3083

6.

DRAIN ENGINE COOLANT (See page CO-3)

[13B-T] | |
REMOVE TURBOCHARGER
(See steps 2 to 8 on pages EM-36 and 37)

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

[B AND 3B]
REMOVE GLOW PLUGS

(a) Remove the four screw grommets.

(b) [Pre-heating System (Super Glow Type)]
Remove the current sensor plate.

(c) Remove the four nuts and glow plug connector.

(d) Remove the four glow plugs.

[13B-T]
REMOVE VACUUM PIPE

REMOVE FUEL FILTER ASSEMBLY

(@) Remove the two union bolts and four gaskets, and
disconnect the fuel hose and pipe from the injection

pump.

(b) Remove the two bolts and the fuel filter together
with the hose and pipe.
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118, 13B and 13B-T

A g

—
\

EM0940

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

8. REMOVE INTAKE MANIFOLD
(a) Remove the vacuum hoses.

(b)

Remove the five bolts and three nuts holding the
level gauge clamp, No. 2 leakage pipe clamps and
intake manifold to the cylinder head.

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

(c)

Remove the intake manifold and gasket.

9. REMOVE WATER OUTLET ASSEMBLY

(a)

(b)

Remove the two bolts holding the water outlet hous-
ing to the cylinder head.

Disconnect the water by-pass hose from the water
pump, and remove the water outlet assembly and
gasket together with the by-pass hose.
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10. REMOVE DRIVE BELT ADJUSTING BAR
Remove the two bolts and adjusting bar.

EM2756

11. REMOVE EXHAUST MANIFOLD

(a) [B, 3B, 11B and 13B (Bolt tightening type)]
Remove the three bolts and heat insulator.

(b) [11B and 13B (Nut tightening type}]
Remove the three nuts, plate washers, heat insulator
and six spacers.

EMOS42

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

(d) [13B-T]
Remove the two bolts, nuts and exhaust manifold
stay.

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

J 21D

EMOS43

12. REMOVE CYLINDER HEAD COVER

Remove the four cap nuts, seal washers, cylinder head
cover and gasket.

EM0O944
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£

EMQ946

EMQO947

EM0948

EMO949

13. REMOVE VALVE ROCKER SHAFT ASSEMBLY

(@) 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.

15. REMOVE CYLINDER HEAD

(@) Uniformly loosen and remove the eighteen head bolts
~in several passes, in the sequence shown.

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

(b) Lift the cylinder head from the dowels on the cylinder
block and place the head on wooden blocks on a
. bench.

NOTE: If the cylinder head is difficult to lift off, pry with
a screwdriver between the cylinder head and block
saliences.

CAUTION: Be careful not to damage the cylinder
head and block surface on the cylinder and head
gasket sides.
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ENGINE MECHANICAL — Cylinder Head

EMO950

EMOS51

2.

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

(@) Using SST, compress the valve spring and remove
the two keepers.

SST 09202-43013

(b) Remove the spring retainer, valve springs and valve.
(c) Using pliers, pry out the oil seal.

(d})  Remove the spring seat.

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

[B AND 3B]
REMOVE COMBUSTION CHAMBERS

Using SST, remove the four combustion chambers.
SST 09208-48010

NOTE: Arrange the combustion chambers in correct
order.
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INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

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

,-4
(b) Remove all the gasket material from the top of the
block. -
(c)

Blow carbon and oil from the bolt holes.

WARNING: Protect your eyes when using high
pressure air.

EM0O953

2. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all the gasket material
from the manifold and head surface.

CAUTION: Be careful not to scratch the surfaces.

EM0O954

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.

EMO955

4. CLEAN VALVE GUIDE BUSHINGS

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

EMOS586

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

EMOS857
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EMO580

EM0962 EM3063

INSPECT CYLINDER HEAD FOR FLATNESS

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder block and manifolds

for warpage.

Maximum warpage:
Cylinder block side 0.20 mm (0.0079 in.)
Manifold side 0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the head.

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.

If cracked, replace the head.

CLEAN VALVES

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

(b} Using a wire brush, thoroughly clean the valve.

INSPECT VALVE STEM AND VALVE GUIDE BUSHING

(a) Using a caliper gauge or telescoping gauge, measure
the inside diameter of the valve guide bushing.

Bushing inside diameter:
9.010 — 9.030 mm (0.3547 — 0.3555 in.)
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£EM0963 EMO964

EMO965

(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 B, 3B, 11B and 13B
8.954 — 8.970 mm
(0.3525 — 0.3531 in.)

13B-T 8.940 — 8.956 mm

(0.3520—0.3526 in.)

(c) Subtract the valve stem diameter' measurement from
the valve guide bushing inside diameter measure-
ment.

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 (0.039 in.)
Exhaust B, 3B, 11B and 13B |
0.12 mm (0.0047 in.)
13B-T 0.13 mm (0.0051 in.)

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

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHING

(a) Using SST and a hammer, tap out the valve guide
bushing.

SST 09201-60011

(b) Using a caliper gauge, measure the bushing bore
diameter of the cylinder head.

If the bushing bore diameter of cylinder head is more then
14.018 mm (0.5519 in.), replace the cylinder head.



Band 3B 13.8 — 144 mm

11B, 13B and 13B-T

n D
j ¢

kg ‘!@/!' t!.\ J Q3

EMO987 EM3064

EMO254 EMO180

Margin Thickness

R

EMO181

EM2534

11.

ENGINE MECHANICAL — Cylinder Head

(¢} Using SST and a hammer, drive in a new valve guide
bushing to where there is 13.8 — 14.4 mm (0.643 -
0.567 in.) or 17.7 — 18.3 mm (0.697 — 0.720 in.)

protruding from the cylinder head.
SST 09201-60011

(d)

Using a sharp 9.0 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

(a)

(b)

Valve face angle:

(c)

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

Check that the valve is ground to the correct valve
face angle.

45.5°
Check the valve head margin thickness.

Standard margin thickness:

Intake 1.4 mm (0.055 in.)
Exhaust B and 3B 1.8 mm (0.071 in.)
11B 1.3 mm (0.051 in.)

13B and 13B-T 1.7 mm (0.067 in.)

Minimum margin thickness:

0.9 mm (0.035 in.)
Exhaust B and 3B 1.3 mm (0.051 in.)
11B 0.8 mm (0.031 in.)
13B and 13B-T 1.2 mm (0.047 in.)

Intake

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

(d)

Check the valve overall length.

Standard overall length:

Intake 127.95 mm (5.0374 in.)

Exhaust Band 3B 127.75 mm (5.0295 in.)
118, 13B and 13B-T

127.95 mm (5.0374 in.)

Minimum overall length:

Intake 127.45 mm (5.0177 in.)

Exhaust Band 3B 127.25 mm (5.0098 in.)
11B, 13B and 13B-T

127.45 mm (5.0177 in.)

If the valve overall length is less than minimum, replace
the valve.
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EMO969

EMO183 EMO184

EMO186

12.

(e)

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.

INSPECT AND CLEAN VALVE SEATS

(a)

(b)

(c)

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

Check the valve seating position.

Apply a thin coat of prussian blue {or white lead) to
the valve face. Install the valve. While applying light
pressure to the valve, rotate the valve against the
seat.

Check the valve face and seat for the following:
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