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FOREWORD

This manual describes the construction, operation, inspection, adjustment

and repair procedures for servicing the H model Diesel Engine equipped on

TOYOTA VEHICLES, and explanation is mainly composed of the H model

Diese! Engine on TOYOTA DYNA and TOYOTA LAND CRUISER

in arder to maintaing full utilization of the high level performance of the H

model Diesel Engine, we recommend that this manual be sufficiently utilized

for the H model Diesel Engine maintenance reference.

For changes in specificatians which may be incorporated in the production

at a later date, please refer closely to the Service Bulletin.

TOYOTA MOTOR SALES CO., LTD.
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0-2 GENERAL -— Codes and Their Meanings

CODES AND THEIR MEANINGS

For convenience, the following codes are used in this manual, Their meanings are as follows

Cade Translation Definition

SST Special Service Tool These are tools that have been manufactured specially
for the servicing of this vehicle,

Their part numbers are shown in the text enclosed by

[J

STD Standard This is the dimension of the part used by the manufacturer

In factory assembly

o/s Over-size When the fitting between the parts becomes loose due to
wear by a long period of usage or to repeated disassembly

and reassembly, replacing the piston with that of larger

size WHI enable reusing the cylinder

Size larger than STD Is indicated as O/S

u/s Under size Similar to O/S, replacing the part that receives the in-

sertion (such as bushing and bearing) with that having a

smaller bore diameter will allow reusing the accompany-

ing shaft, etc.

MP Multi-purpose Used in the case of multi-purpose grease.

wi A with A

wlio A without A
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GENERAL — General Repair Instructions

GENERAL REPAIR INSTRUCTIONS

a

Hf during the disassembly and repair wark or

during inspection and adjustment, there is
danger of sotling or damaging the body

painted surface, Interior trim, or seats, the
work should be performed after placing
fender cover, seat rover, etc,
In order not mix up the disassembled parts
when overhauling the engine or other
mechanism, keeo the parts in @ properly
arranged order,

When servicing any plare which 1s under
power source valtage, be sure to disconnect

the battery cable from the (+) terminal
before starting work.

Use sealer at any place where It ts required

ta prevent oil or water leakage
Bolts specified by Toyota must be installed
at the specitied places, and where required,

they must be tightened to the specified
torque with a torque wrench,
Gaskets, ‘‘O” rings, and similar parts should

always be replaced with new parts whenever
they are disassembled

10

11

In replacing parts at disassembly or repairs
be sure to Use genuine Toyota parts

Using imitation parts will not only hasten
the deterioration of performance but will
also be extremely dangerous fram the point
of safety
\f 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

After the vehicle is jacked up, do not fail to
support it on stands It is extremely
dangerous to do any work on the vehicle
raised on a jack alone, even for a small job

that can be finished quickly
In jacking up the vehicle and supporting it

on stands, the front end should be supported
at the lower suspecnsion arm and the rear
end at the rear axle housing

Use of the special service tool (SST) may be
required depending upon the nature of the
repair

Be sure ta use the SST where specified
portion

A list of the SST 1s shown in this manual

PRE-CAUTION OF PRE-DELIVERY SERVICE FOR ALTITUDE for HJ

Inection pumps on H engine is adjusted far sea level operation at the factory. When operating at higher
altitude, the injection volume should be reduced proportionately to ensure complete combustion and a
minimum of smoke emissions, It 1s to prevent excessive injection due to air density reduced at higher altitude.

Also engine maximum speed 1s adjusted for sea level operation at the factory. When operating at higher

altitude, the engine maximum revolutions should be readjusted by the maximurn speed adjusting screw at the
ventun of intake manifold It 1s to prevent engine overrunning due to air density reduced at higher altitude
Maximum injection volume of fuel injection pump and engine maximum speed for vehicles aperating at higher
altrtude, should be derated at pre delivery service or other service occasion, depending on the altitude at which
the vehicle wili operate.

www cruisercult com
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0-4 GENERAL — Pre-caution of Pre-delivery Service for Altitude

Altitude Compensation for Maximum
Injection Volume of Fuel Injection
Pump
1, Mark the position of full stop capsule

slit on the governor housing by
punch to record calibrated sea level
operation.
Break the sealed wire,
Loosen carefully the lock nut of full
stop capsule, keeping the position
of full stop capsule in place by a
screw driver.

4. Screw in the full stop capsule accord-
ing to Table O—1,

6. Tighten securely the lock nut of full
stop capsule,

6. Use a wire and a lead seal to seal the
full stop capsule,

7. After completing the adjustment,
identify the degree of adjustment by
applying paint to the full stop
capsule,
Example:

White paint = 5/24 turn from
standard position

Red paint = 5/12 turn from
standard position

Yellow paint = 15/24 turn from
standard position

Black paint = 5/6 turn from
standard position

Above example will help when
readjustment is needed,

Altitude Compensation for Engine
Maximum Speed
1, Break the sealed wire,

2. Loosen carefully the lock nut of
maximum speed adjusting screw.
Keeping the position of the maximum

speed adjusting screw in place by a
screw driver,

3. Screw in the maximum speed adjust-
ing screw according to Table O—1,

4. Tighten securely the lock nut of
maximum speed adjusting screw.

6. Use a wire and a lead seal to seal the
maximum speed adjusting screw.

6, If possible, check the engine re-
volutions at the altitude to which
engine is adjusted.

wn

Fig. 0-1 Full Stop Capsule

Fig. 0-2 Maximum Speed Adjusting Screw

Table O—1 Screw in Amount of Screws

(for reference) ]ifor reference)
Altitude Screw in amount Screw in amount of

(mm) | of full stop capsule jengine maximum
(Turn) speed adjusting

serew (Turn)

1,000 |
(3,280ft.) | bias i

2,000(6.560ft.) iM WE! diaye
3,000

(9,840ft.) tet #
4,000 z an(13,1204 | Be ae
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ENGINE TUNE-UP

Engine Tune-up
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1-2 ENGINE TUNE-UP

ENGNE TUNE-UP
Battery Inspection

1. Check for cracks in the battery case and see
whether the liquid is up to the level indi-

cator, If the liquid is insufficient, supply

with distilled water,

2. Check for cracks and damage in head plugs

of each cell and for cloggage in the vent.

Replace any defective ones,

3. Check the tightening part of terminal, Re-
pair or replace if there is noticeable cor

rosion or damage.

4, Measure the specific gravity of the electrolyte

and if the specific gravity is less than 1.200

(liquid temperature 20°C or (68°F), or if the
difference in specific gravity between each

cell exceeds 0.25 at 20°C (68°F), fully
charge the battery,

The specific gravity of a fully charged
battery — 1,260 at 20°C (68°F)

Caution

When measuring specific gravity, make sure
that the float of hydrometer does not touch
the inner wall of the outer case.

Cooling Water Inspection
Check the cooling water and if it is insufficient,
supply with soft water. Replace if dirty.
Total cooling water capacity —

HU... 17.3 liters (18.3 US qts. 15.2 Imp. qts.)

HJ... 12.5 liters (13.2 US qts. 11.0 Imp. gts.)

Air Cleaner Element
1, Clean the dirt out inside the air cleaner

element and case,

2. Check the air cleaner element and replace if

there is considerable cloggage.

“\/"" Belt Inspection
1. Check the deflection by strongly depressing

the middle part of the ''V" belt and adjust
if it is not within the specified deflection,

“NM belt deflection —
11 to 14 mm (0.4 to 0.6")
Pressing force, 10 kg (22 Ibs)

Caution

Measure at midway, between the fan and

alternator pulleys.

2. Replace when cracking, decay, excessive

elongation and abrasion are found.

Upper level

~ Lower level

Fig, 1-1 Measuring Specific Gravity

Fig. 1-4 "V" Belt Tension
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ENGINE TUNE-UP 1-3

Engine Oil

1, Measure the engine oil quantity with the level

gauge and supply if necessary,

2, Check the engine oil for deterioration due to

the intrusion of cooling water and fuel. If

they are noticed, replace the oil after

repairing the place that causes intrusion,

3. Replace the oil if dirty.

Engine oil total capacity —
HU...9.1 liters (9.6 US qts., 8.0 Imp. qts.)
HJ....8.6 liters (9.1 US qts., 7.6 Imp. qts.)

Injection Pump Cam Housing Oil Inspection

1, Check the oil quantity in the injection pump

cam housing with a level gauge and replenish
with diesel engine oil if necessary.

2, \f an excessive quantity of fuel has mixed

into the oil, remove the oil completely and
replace with new oil.

Injection pump cam housing oil capacity —
150 ce (9.2 cu.in.)

Caution
When removing the oil, remove it from the

drain in the lower part of injection pump body;

pour in the oil by using a squirt.

Pneumatic Governor

Remove the upper screw (for oil supply to the

diaphragm) of governor housing sub-assembly
and supply 2 to 4 drops of Diaphragm Oil to the
diaohragrn.

eS eee * ae ta
1-6 Inspecting Pump Cam Housing Oil

Fig. 1-7 Removing Injection Pump Cam :
Housing Oi

: Vai oei Wi LCTUist It.conFig, 1-8 Supplying Oil for Pneumatic Gover
Diaphragm

@the cruiser_cult



1-4 ENGINE TUNE-UP

Fuel Filter Inspection

1, Inspect the fuel filter element and fuel

element cylinder, Clean or replace if element

is excessively clogged or if fuel leakage is
found from the cylinder.

2. Check for fuel leakage from the connecting
part of fuel pipe and fuel hose inside the
engine room, for damage and decay of pipe

and hose,

Repair or replace the defective ones,

3. Remove the feed pump fuel filter and
clean it,

Inspection and Adjustment of
Injection Timing

Remove the No,1 injection pipe of the injection
pump and install the pipe used for injection timing Fig. 1-10 Feed Pump Filter
check. When the fuel surface inside the pipe begins

to rise, check in the following order, whether the

injection timing to injection pump.

2. Rotate the engine using the starter till fuel
sprays out of the pipe used for checking
injection timing.

indicator is consistent with the marking line of GOOD TIMING

crankshaft pulley. eeu
1. Remove the injection pipe of No,1 cylinder “Checking

and install the pipe used for checking Res =>

3, Rotate the crankshaft in the direction of
rotation of the engine by using crankshaft
pulley installing nuts (46 mm or 1.80") “ADVANCED RETARDED

TIMING 7 TIMINGand stop the crankshaft rotation instan- q

taneously when the fuel surface in the brim a

of pipe used for injection timing check

swells,

4. At this time, check whether the timing

pointer coincides with the marking of crank

shaft pulley (front side of the direction of

rotation).

5. When the injection timing is not proper,
adjust by displacing the position of injection
pump installation,
Note

If pump is rotated in the direction of crankshaft Ese
rotation, injection timing will be retarded. Fig, 1-11 Inspecting Injection Timiny

@the cruiser cult



ENGINE TUNE-UP 1-5

Glow Plug Inspection

1, It's O.K. if the glow plug controller glows

25 to 30 seconds after the starter switch is
turned to “glow” position, Check the battery,

wiring, glow plug connector, glow plug and

others if the glow-time is longer than

specified,

2. Measure the current by using an ammeter

(for 100 amperes) when starter switch is
turned on (1) the preheating circuit and (2)
the starting circuit. If the difference with
the specified ampere is within 2A. it's O.K.
(When the battery is fully charged.)

Specified amperes: Current in glow-time
68 to 76A

Current in starting-time
55 to 63A

When the difference is large, check the

battery, wiring, each terminal, glow plug
relay and others.

Over Injection Magnet Inspection
1, Check matching condition of the magnet

shaft groove and needle end when the starter
switch is off the circuit,

2. Inspect for over injection due to operation
of magnet when the starter switch is switch

ed on to the motor rotation circuit,

3. If the operation is not satisfactory, set
properly, loosening the wire lock nut setting

to the mark,

Note

Be sure to return the stop button.

Fig, 1-12. Glow Plug Controller

At Glow Time

Fig. 1-13 Inspecting Current in Glow-time

At Starting Time

Fig. 1-14 Inspecting Current in Starting-time

Gat Starter s/w “OFF” Gat starter s/w “ON”

oer —o
Marks

Fig, 1-15 Over Injection Magnet Setting MareTuisercult.com
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1-6 ENGINE TUNE-UP

Inspection Duriag Engine Warm Up

Inspect each of the following parts after warming

ip the engine till the temperature of cooling water

rises to 75° to 85°C (167° to 185°F).

1, Check the oil pressure (warning lamp or

oil pressure meter).

2, Check whether the battery is charged or not.

3, Check for oil and water leakage from each

part of the engine,

4. Incase a fuel pipe is contaminated with air;

(1)Evacuate air from air vent screw (1) of

fuel filter and air bleeder screw (2) of

injection pump, by operating the priming

pump (3),

(2)Evacuate air from injection pipes con-
currently with the judgement of novsle

quality by starting the engine.

Tappet Adjustment

1 Let the temperature of cooling water reach

75° to 85°C (167° to 185°F) by warming
up the engine

2. Before adjusting, retighten the cylinder head
bolt, valve rocker support, installing bolt and

nuts, etc, to the specified torque as ne-

cessary.

Tightening torque:
Cylinder head bolt 1280 to 1420 kg-cm

(92.6 to 102.7 ft-lb)
Valve rocker support

150 to 220 kg-cm

(10.9 to 15.9 ft-lb)

3. Adjust the valve clearance by using a thick
ness gauge,

Thickness Gauge

Fig. 1-19 Adjusting Valve
WHWTUsere

the cruiser

aIccom

cult



ENGINE TUNE-UP 1-7

Specified clearance:

Intake 0.20 mm (0.008")

Exhaust 0.36 mm (0.014”)

Compression Measurement

1, Perform when the temperature of cooling
water does not get low after warming up the
engine.

2, Disconnect the wiring (1) of glow plug, and
remove the glow plug connector (2) and

six glow plugs (3).
Note

Disconnected wiring terminal must be taped
to prevent short.

3. Install the SST [09992-00020] to the glow
plug hole,

4, Pull out the stop button, and depress the ac-

celerator pedal fully.

b, Rotate the engine using the starter and rotate

it continuously till the indication in the

gauge is stable, and read the maximum value,

Note

1. Engine rpm should be above 320 rpm.

2, Don’t measure beyond necessity as the dif-
ference of gauge indication gets large

because the rpm of engine is reduced due

to the discharging of battery.

6, When the measured maximum value or the

cifference between each cylinder is beyond

the specified value, repair the defective

places and re-check the compression.

INTAKE

Fig, 1-21 Preparing for Compression
Measurement

a
Fig, 1-22 Measuring Compression

Table 1-1 Engine Compression

Limit 20 kg/cm? (285 psi.)

Above

sTD 30 ka/em? ( 427 psi.)

fferencepeers 2 kg/em? (28 psi.)
between cylinders

www.cruisercult.com
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1-8 ENGINE TUNE-UP

Injection Nozzle Inspection and Adjustment

Check with nozzle hand tester If defective, adjust

or clean, replace if unadjustabie,

Injection pressure. 100 to 110 kg/cm?

{1,420 to 1,560 psi)
Injection angle’ About 4°
Injection caliber. 1mm (0.04)
Droplets" No droplets should drip from

the valve seat at an oi pres-

sure of 90 kg/cm? (1,280 psi).

Note

1. Usea hand tester for nozzle test and adjust-

ment.

2. Adjust the injection pressure with the thick-

ness of shim used for adjustment. There are

twenty types of shims, with thicknesses

ranging from 1.00 mm (0 04”) to 19.5 mm

(0.076") with the alternation of 0.05 mm
{0 002"). With the change of 0.05 mm
(0.002), the injection pressure changes to
5 kg/cm? (70 psi).

3. Incase the Injection 1s sprayed as a cone of
4, an atomization of circular form ts ob-
tainable if a white sheet of paper is kept

30 cm (11.8) apart from the nozzle.
4. Atanoil pressure of 90 kg/em? (1,280 psi),

there should not be any leakage from nozzle

valve seat and retaining nut.

Tightening torque:

Nozzle holder to Cylinder head

600 to 800 kg-cm (43.4 to 57.9 ft-lb)
Retaining nut to Nozzle holder

400 to 600 kg-cm (28.9 to 43.4 ft-lb)

Injection Nozzle Washing

Be sure to wash with new gasoline or light oil
Don't use the gasoline or light o1f that was used tor

percolating the old things

1 Elaborate washing 1s necessary not only for
the old nazzie in action, but also for nozzle

(1) packed with seal pecl even though it Is
brand new

Caution

New nozzle (2) with capsule packing can be
used as It 1s.

Bad Bad Bad Good

4 Hl fl
t < . ( i{- ‘

Se ee |
ar en ae! Cy)

~ VI

Fig. 1-24 Nozzle Test

Fig 1-26 Packing Mode of Nozzilyww cruisercult com
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ENGINE TUNE-UP 1-9
N Use the nozzle cleaning kit for cleaning,

3, Clean the carbon attached to the edge of the
nozzle needle using a wooden chip, and the
nozzle seat part using a cleaning scraper,

4. Clean the injection opening of nozzle body
using a cleaning needle, and the exterior of

nozzle body using a brass brush,

Pneumatic Governor Adjustment

Idling Adjustment

1, Warm up the engine till the temperature of
cooling water reaches 75 to 85°C (167 to
185°F),

2, Remove the governor connecting rod (1),

and adjust the idling speed of the engine
with the stop plate adjusting screw (3)
located in the lower side of throttle valve
housing (2)
Specified idling speed 625 to 675 rpm

Assemble after adjusting to a position where
it can be naturally installed so that the idling

fpm may not vary when the connecting rod

(1), removed in item 2, is installed,

~

Maximum RPM Adjustment
1, Measure the maximum instantaneous rpm

and the maximum created rpm after depress-
ing the accelerator pedal fully at no load

condition,
2. When the measured rpm is beyond the

specified rpm, adjust to the specified rom by
opening the seal (5) of stop plate adjusting

screw (4), located in the opposite side of the

idling adjustment,

Specified rpm: Maximum instantaneous rpm
3950 rpm

Maximum created rpm
3900 rpm

Stop Plate Adjusting Screw Seal
Seal the stop plate adjusting screw by using a seal
fod and seal wire,

Note

The screw (used for adjusting idling rpm)
need not be sealed.

White Painted Portion

Fig, 1-29 Checking Idle Speed

Fig. 1-30 Maximum RPM Adjustment
rcult.com,
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1-10 ENGINE TUNE-UP

Smoke Inspection

Visually check the color of exhaust discharged by
the tail pipe and in case there is a good deal of
black lead adjust the Injection pump

Note

It is advisable to use a smoke meter to as-

certain the rate of black lead.

Engine Oil Replacement

1 Remove the ail pan drain plug to drain out
the all

2, Remove the oi! cleaner drain plug to drain
the oi! out of the case,

3 Replace the gasket and pour in engine ail

after installing the removed drain plugs

Fig 131 Smoke Meter

Specified oil Diesel Oil

Summer SAE 30
Winter 10W—30 (special)

Total oil capacity

HU ...9.1 liters (9 6 US. qts., 8.0 Imp. qts.)
HJ ...8.6 liters (9.1 US. qts., 76 Imp qts.)

Oil pan
HU...8.1 liters (8.6 US gts. 7.1 Imp. qts.)
HJ ...7.6 liters (8.0 US gts. 6.7 Imp. gts.)

www cruisercult com
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2-2 ENGINE — General

GENERAL

Fig, 2-1 Sectional Views of Engine



ENGINE - General Specification 2-3

GENERAL SPECIFICATION

Table 2-1 Engine Specifications

ITEM HU HJ

Engine model H

Type Diesel

Coaling system Water cooled

Nos. of cylinder and order 6, in-line

Cycles, 4

Valve arrangement Overhead valve

Combustion chamber type Whirl flow chamber

Cylinder liner type Dry type

Bore x stroke 88 x 98mm (3.5 x 3.9")

Total displacement 3.576c¢ (218 cu.in.)

Compression ratio 19.5

Compression pressure 30kg/em?2 (427psi/320rpm}

sy
rt

ry
 

r
f
 tia

frl
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i 
e

ta
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e
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l 
e

la
l 

r
l
 a
le

Compression 2
Piston rings

oll s)

| Open 16° BTDC
Intake >

Close 62° ABDC
Valve timing 3

Open 52° BBDC
Exhaust] 3

Close 14° ATDC

Intake (hot) 0.20rmm (0,008")
Valve clearance

Exhaust (hot) 0.36mm (0,014")

Fual injection order 1-4—2-6-3—-5

Injection timing 12° BTDC

Injection pump type Basch A -

Governor type Mechanical RU type Pneumatic MN type

Coolant capacities w/o heater

Timer type Centrifugal type -

Lubrication system All forced-feed Full flow _—

Total lubricating oil 9.1 liters (9.6 US.ats., 8.0 Imp.gts.) 1 eats 7.6 Imp.ats,)
sacit 12.5 |iters17.3 Inters (18.3 US.qts., 16.2 Imp.qts } (13.2 US,qts., 11,0 Imp.qts.}

www cruisercult com
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2-4 ENGINE — Component Parts

COMPONENT PARTS

Oll filler cap

Gasket

Cylinder head cover

Seal washer

Cylinder head cover gasket

Bolt
Bolt

Tight plug

g Stud bolt

10 With head taper screw plug

iW Tight plug

12 Stud bolt
13 Tight plug
14 Valve guide intake bushing

is Valve quide exhaust busning
16 Straight plug
VV Cylinder head

18 Stud bolt
19 Cylinder head rear plate gasket
20 Cylinder head rear plate

21. Cylinder head gasket
M

O
YO

 
RW

O
N

 
=

Valve push rod caver qasket

Valve push rad caver No 1

Valve push rod caver No.2

Qil level gauge

Cylinder liner shim
Cylinder liner
Tight plug

Straight pin

Tight plug
10 Cytinder block
11, Tight plug

12 Tight plug

13 Expansion plug
14, Straight pin

Oar
vy 

g
M

 
AW

N

15 Intake manifold suction hale plug

16 Tight plug

17 Union

18 il delivery pipe union balt

i9 Ring pin

20 Camshaft bearing
2) Crankshaft bearing cap

22, Oil pan gasket
23, Oil pan

24 Filler plug gasket

25 Oil pan drain plug

Fig. 2-2 Cylinder Head & Cylinder Block Component Parts www cruisercult com
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ENGINE — Component Parts 2-5

1 Type 1 oll seal 6 Gasket
2 Timuna gear caver 7 Oil seal gasket
3 Timing gear caver gasket 8 Od seal retainer
4 Bearing 9 Type ‘Toll seal
5 Timing gear case Q Flywheel housing

Fig 2-3 liming Gear Cover & Flywheel Housing Campanent Parts www cruisercult com
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2-6 ENGINE — Component Parts

co

11

12

ONO
AS 

Y
N

 
A Piston

Pison pint

Hole snap ring

Piston ring

Crankshalt bearing

Connecting red

Bushing

Connecting rad cap

Connecting red bearing

Idle gear thrust plate

Idle gear

Idle gear shatt

13

14

15

16

17

18

19

20

21

22

23

Crankshaft claw

Crankshaft pulley lock

Crankshaft pulley

Crankshalt timing ggar

Key

Crankshatt

Crankshaft thrust bearing

Flywheel ring gear

Flywheel

Ring pin

Bearing

Fig, 24 Crankshaft & Connecting Rod Components Parts
www cruisercult com
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2 
64 8

?

Retainer Spring
Valve rocker shaft tension springValve rocker shaft

Stud bolt
Valve rocker arm {Ex}
Valve adjusting screw
Valve rocker sUpPOrt No.2
Valve rocker arm (IN)CON 

OO 
Rw 

Do

Compression spring
10 Vaive Bush rod
MW Valve SPring retainer lock

Fig, 2.

|
‘S

Se ane eee de “&
raze, Sant , allo
5 gu 9 ne 

gtt

12,

13

14

15

16

17

19

20

21

22

Valve Spring retainer
Valve stem ll seal
Compression spring
Exhaust valve
Intake valve
Camshaft timing gear
Camshaft thrust plate
Key

Valve lifter
Camshaft
Camshaft bearing

www crufsercult com
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2-8 ENGINE — Disassembly

DISASSEMBLY

Remove the following parts in numerical order

1. Drain the engine oil,

Valve rocker cover

Injection pipes

4. Starter

5. Over injection magnet
6. Fuel pipes

7, Fuel filter with engine hanger

8, Vacuum hoses

9. Connecting rod

10, Intake manifold with venturi

Caution —

When loosening the nuts, loosen from outside

gradually and alternately to prevent warpage.

11. Overflow pipe

12. Injection pump

13, Oil level gauge

14, Oil hoses

16. ""V"" belt and alternator
16. Oil filter

17. Oil cooler, hose and pipe (HU)

18, Exhaust manifold

19. Ventilation tube and push rod cover

20. Oil pressure sender gauge

Water by-pass hose

NN Water outlet

Water pump

Bid aadpie esis

Fig, 2-9 Removing External Parts

wy

24,

25,

26.

27.

28.
29.

30, |

31. 4

32,

r— ¢

When

outsi

shaft

www.cruisercult.com
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ENGINE — Disassembly 2-9

24. Heater union

25, Linkage pive

26. Packing rings

27. Nozzle holders
SST [09268-46011]

28. Nozzle seats

29. Nozzle gaskets

30. Glow plug connector

31, Glow plugs

32, Valve rocker shaft assembly

Caution

When loosening nuts and bolts, loosen from
outside gradually and alternately to protect

shaft and rocker support from warpage.

Mani, v

Fig, 2-13 Removing Valve Rocker S|
WW.cruiser ihafww-cruiserculticom
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2-10 ENGINE — Disassembly

33, Push rods
34, Valve lifters

Caution

Keep the drawn out push rods and valve lifters

in correct order,

35, Cylinder head and gasket

Caution
When loosening set bolts, loosen little by little

and evenly, according to the specified order, to

prevent cylinder head warpage.

36. Oil pan and gasket

Caution

Remove carefully so that the oil pan may not

be deformed or installing surface may not get
damaged.

37, Oil pump assembly

Fig, 2-17 Removing Oil Pump

_
www.cruisercult.com
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ENGINE — Disassembly 2-11

38, Crankshaft pulley lock nut

Note

1. Remove calking of crank pulley lock plate

(39) by using chisel and the like,
2. Remove crank pulley installing nut with

46mm (1-13/16") Box Wrench.

40, Crankshaft pulley

SST : [09213-31020 or 09213-60014)

41, Timing gear cover w/autornatic timer and
gasket,

Caution

Perform the job carefully so that oil seal,
installing surfaces and so on may not get

damaged.

42, Camshaft w/camshaft timing gear

Caution
When pulling out camshaft, do not use force,

otherwise the bearing may be damaged.

Removing Camshaft
www.cruisercult.com
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2-12 ENGINE -— Disassembly

43, Idle gear

44, Idle gear shaft
45, Timing gear case and gasket

46, Connecting rod caps

47, Pistons w/connecting rod

Caution

Temporarily assemble rod and cap so that

connecting rod and cap combination may not

be changed.

As connecting rod bearings are common parts,

do not change the combination.

48. Flywheel
49, Clutch housing

50, Crankshaft rear oil seal retainer and gasket

Srsercult.com
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ENGINE — Disassembly 2-13

61. Crankshaft bearing caps

Caution

1. When loosening set bolts, loosen little by

little and evenly, according to the specified

order to prevent crankshaft bend.

2. Do not change crankshaft bearings.

52, Crankshaft

53, Valve spring retainer locks
SST [09202-43011]

54, Valve spring retainers

55. Valve springs

Oil seals

Note

Before pulling oil seal, cover the valve stem end
with tape to prevent oil seal damage. (In the
case of reused only)

67, Valves

r— Caution

Stamp marks upon valves, and keep in order.

§8. Combustion chamber
SST [09208-48010]

Fig. 2-26 Loosening Order

care Fa B.«)

W yp—ss

0-:55

-—57

@-«

Fig, 2.28 Removing Valve
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2-14 ENGINE — Disassembly

59 Spring retainers
60. Springs
61, Valve rocker arms

62. Bolt (only for rear end)
63 Valve rocker supports

64 — Springs

65 Valve rocker shaft

66 Pistan rings

Caution

If the rings are to be used again, do not break
them, and also keep the removed rings in order

to prevent mixing.

67 — Hole snap rings

68 Piston pin
SST [09221 46010]

Note

Drow out piston pin by heating the piston to

50 to 60°C (122 to 140°F) with a piston heater
and disassemble piston (69), piston pin and
connecting rod (70).

81 64

09221 46010

Fig 232 Removing Piston Pin

www crulsercult com
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ENGINE ~— Inspection & Repair 2-15

INSPECTION & REPAIR

Caution
1. Before inspection and repair, wash the parts, 4. Carefully remove the carbon on the

and remove the dirt, oil, carbon and water pistons, cylinder head and valves without
scale. damaging the parts.

2. Inspect the cylinder block and cylinder head 5. Keep the parts in order which have a fixed
for water leakage and damage before wash- order of connection.
ing. Do not allow them to get mixed up.

3. Blow the oil passages with compressed air,
and remove the adhering dirt, and confirm
that no cloggage is present.

Cylinder Head

1, Besides visual inspection, use the Magnaflux
to inspect for cracks and damages,

2. Measure the cylinder head lower surface for
warpage by using a straight-edge and feeler
gauge, If the warpage exceeds the limit,

correct using a surface grinder, or replace.

Warpage limit 0.2mm (0.008")

Note
Measure the cylinder head lower surface
warpage at square and diagonal positions as

illustrated in Fig. 2-34.

3, Measure the manifold installing surface for
warpage,

Warpage limit 0.2mm (0.008)

Valve Guide Bushing

1, Measure the valve stem to the guide bushing
learance, and if the clearance exceeds the

limit, replace the valve together with valve
guide bushing.
Clearance limit: Intake 0.10mm (0.0039”)

Exhaust 0.12mm (0.0047”)
Specified clearance:

Intake 0.021 to 0.057mm
(0.00083 to 0.00224”)

Exhaust 0.040 to 0.076mm

(0.00157 to 0.00299")
.cruisercult.com,‘ ‘tahFig, 2-35 Measuring Valve Stem &

Clearance
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2-16 ENGINE -— Inspection & Repair

2. Valve guide bushing replacement
a) Drive out the valve guide towards the

cylinder head lower part by using SST

[09201-40010] .
b) Drive in the guide bushing from the

upper part of cylinder head until a

protrusion of 17mm (0.67"") from the

upper surface of cylinder head is
developed, by using SST [09201

40010) .

c) Finish the valve guide bushing bore

using a reamer according to necessity.

Guide bushing bore specified finishing

measurements:

9.01 to 0.03mm (0.354 to 0.355")
for both intake and exhaust

Note

Length of valve guide bushing differes for
intake and exhaust.

Total length :
Intake 56mm (2.21)
Exhaust 60mm (2.36’)

Valve Seat

1, Correct or replace cylinder head if the valve

seat has poor contact or damages.

Caution

Finish the seat surface in the size as illustrated
in Fig. 2-38 by using a seat cutter, and after

running-out with compound, confirm the seat

surface contact by using red lead.

2, There are the following general methods of

cutting valve seat by using valve seat cutter,

a) After correcting the seat contacting

surface of valve by valve refacer, check

the contacting position with the seat

and make this a standard for applying

seat cutter,

— 1,3 to 1.6 mm

Fig. 2-38 Valve Seat Correction Size

| Md)
resin ctrlrae bil)

Fig, 2:39 Correcting Valve Seat Www.cruisercult.com
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ENGINE — Inspection & Repair 2-17

b} The order of applying seat cutter 1s
illustrated in Fig 240 First apply

15° cutter, next 75° cutter and finally
correct the contacting surface width

by applying lightly the 45° cutter

Contact width *

Intake 1.3 to 1.6mm

(0.05 to 0 06”)
Exhaust 1.3 to 1.6mm

(0.05 to 0.06”)

c) \t Is desirable that the cantact pasitien
of valve and seat Is in the middle of

ihe seat contact surface of the valve
Accordingly when applying cutters of

15° and 76° due attention should be
paid ta the seat contacl position of
valve

Note

Use only the cutters of 15° and 45° to correct,
when the valve lower part is in contact, and
only 75° and 45° cutters when the valve upper
part Is in contact.

Valve

1 Inspect the valve and stem parts of intake
and exhaust valves, and replace those which

are excessively worn, burnt and deformed,
2 Replace the valve if the valve head thickness

Is less than belaw

Thickness limit:
Intake 0.9mm (0.035'")
Exhaust side 1.0mm (0.039)

3. Correct the valve seat contact parts and its

contact surface with rocker arm using a valve

refacer,

Seat contact surface correction angle : 45°
Valve stam edge surface correction limit:

0.5mm (0,02)
Valve total length:

Intake side 120.6mm (4.748")
Exhaust side 120.4mm (4.740)

Fig 2 40 Seat Parts Correction Order

(Top}
Towards Inside
Circumference

{Battom)
Towards Outside
Circumference

Fig. 241 Contact Position with Seat

Head Thickness Lomut
Intake 0 9mm

Exhaust 1.0mm

45°

Fig 2 43 Correcting Valve www crulsercult com
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2-18 ENGINE ~— Inspection & Repair

Compression Spring (for valve use)

1. Free length

Measure the free length of each spring,

Specified length 45.1mm (1.776)

2 Spring tension

Measure the spring tension by using a spring

tester and replace if the tension is less than

the limit

Note

When measuring the tension, make the

installing length as the standard one.
Fig, 2-44 Measuring Spring Tension

Table 2-2 Spring Specifications

Installing Length 40.0 mm (1.575") Squareness Limit

Installing Tension Limit 18.5 kg (40.8 Ib) ay
Specified Installing Tension | 21.7 kg (47.8 Ib)

3. Squareness

Measure the squareness on a surface plate

with a steel square, and replace if the

nelination at the top exceeds the following.

Squareness limit 1.6mm (0.063)

Fig. 2-45 Measuring Spring Squareness

Valve Rocker Arm, Shaft

1. Inspect the valve rocker arm and shaft, and

replace the rocker arm or shaft if remarkably

worn.

Note

To measure the rocker arm to shaft clearance,
measure the inner and outer diameters of

rocker arm by using a micrometer and dial
gauge, and then subtract, to find out the

clearance.

Clearance limit 0.1mm (0.004”)
Specified clearance 0.007 to 0.049mm

(0.00028 to 0.00193”)

2. Replace the rocker arm if the valve stem

f valve rocker arm iscontact surface o

remarkably worn,

Correct with valve retacer in case of a little

step wear,

3. Replace the rocker shaft soring if damaged,

Push Rod
Replace the push rod if bent or if both ends are

worn and damaged, w.cruisercult.com
Bend limit 0.5mm (0.020")

Fig, 2-47 Correcting Valve Rocker'Z
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ENGINE — Inspection & Repair 2-19

Val

is

Wve Lifter

Check the lifter for wear and damage, and

replace if defective.
Measure ‘the lifter bores of cylinder block

and if the clearance with lifter is more than

0.1mm (0,004"), reface and correct the

lifter bores to normal clearance by using

oversize (0,05mm or 0,002") lifter.

Clearance limit 0.1mm (0.004")
Specified clearance 0.010 to 0.051mm

(0.00039 to 0.00201”)

Table 2-3 Valve Lifter Specifications

Lifter Bore
Diameter
mm (in)

Litter Diameter
mm (in)

22.170 to 22.190 22,200 to 22.220

(0.87283 to 0.87362) | (0.87401 to 0.87480)

22,220 to 22,235 22.250 to 22.270
(0.87480 to 0,87539) | (0.87598 to 0.87677)

Cylinder Block

Crack and damage inspection

Besides visual inspection, use Magna-flux to
inspect for cracks and damage, and if

defective, correct or replace,

2. Block upper surface warpage
Inspect the block upper surface for warpage

in the similar manner as the cylinder head,

and if warpage exceeds the limit, grind for
correction,

Warpage limit 0.15mm (0.0059’)

3, Cylinder liner protrusion size

Cylinder liner is a bit protruded over the

block upper surface,

Specified protrusion 0.03 to 0.12mm

{0.0012 to 0.0047")

Caution
Do not grind the block upper surface with oil

stone,

Fig, 2-48 Measuring Valve Lifter Outer Diameter

Fig. 2-49 Measuring Valve Lifter Bore

Lo

= a = www.eercult.com

Fig, 2-51 Measuring Liner Protrusion,
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2-20 ENGINE — Inspection & Repair

Note

If less than the specified dimension, correct

with a 0 05mm or a 0.1mm (0.002” or 0.004”)
shim.

4. Measuring cylinder bore diameter
Measure the cylinder bores with a cylinder
bore gauge (inside dial gauge) di six locations

as illustrated in Fig 2-54 and correct tf the
wear and taper exceed the limit

Wear limit 0.6mm (0.024)
Cylinder bore (STD)

88.00 to 88.03mm

(3.4646 to 3.4657")

5 — If the wear in cylinder bore exceeds the limit
or if the cylinder walls are damaged or

burnt, perform boring of the cylinders and

use oversize piston

Caution
All cylinders must be bored even though one

cylinder requires boring.

6 If the wear in cylinder bore 1s less than the
limit, scrape off the step wear In upper

surface using a ridge reamer
Perform honing according to necessity, and

use the piston af same size or slightly larger

Caution

If only the piston ring is replaced with new one
without scraping off the step wear in cylinder

upper surface, this may produce striking notse.

003 10012mm

ee

YY LM We
Fig 252 Liner Protrusion

Fig 2-53 Measuring Cylinder | Bore

Approx 15mm (0.6%)

Approx
60mm (2.47) |

cyl Axial
‘ylinder Approx direction

60mm (2 4”)

Thrust direction

Fig. 254 Measuring Locations of Cylinder Bore

Ridge Reamer

riisereeitcom
Fig 2-55 Ren oving Step Wear
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ENGINE ~— Inspection & Repair 2-21

Table 2-4 Standard Piston Outer Diameter

Piston Quter Bore Finishing
Size | Marks Diameter Inner Diameter

mm (in) mm (in)

1 87,81 to 87.82 88,00 to 88.01

(3,4571 to 3.4575) (3.4646 to 3.4650)

sTD 2 87,82 to 87.83 88,01 to 88,02
(3.4575 to 3.4579) |(3,4650 to 3.4653)

3 87.83 to 87.84 88,02 to 88,03
(3,4579 to 3.4583) |(3,4653 to 3.4657)

Note
The marks of bore inner diameter finishing size

are stamped on the left front side of valve push
rod cover installing surface of cylinder block.
Pistons are also of the same marks.

Fig. 2-56 Cylinder Bore Finishing Size & Mating

Cylinder Boring
When boring after measuring oversize piston, select
the cylinder having largest bore to determine the
oversize piston,

1
al

Note
The measuring point should be at 6mm (0.24”)
from the oil groove at 20°C (68°F).

Boring
Measure the outer diarneter of selected

piston with a micrometer correctly at the
piston skirt (thrust surface).

Oversize piston outer diameter size
O/S 1,00 88.81 to 88.84 mm

{3.4964 to 3.4976”)

b) After measuring the selected piston, use the
following formula to calculate the finishing
inner diameter of the boring.
Finishing inner diameter (mm or in) =

P+C—H2E where
P; Piston outer diameter (mm or in)
C; Piston clearance 0,18 to 0,20 mm.

(0,0071 to 0.0079") at 20°C or 68°F
H; Honing allowance Below

0,02mm (0,0008")
E; Boring machine error (mm or in)

Caution

Marks (1, 2 or 3)
\

Marks

Fig. 2-58 Cylinder Boring

When mounting the boring machine, take
out 2 knock pins over the block upper
surface.

2, As the liner protrudes 0.03 to 0.12mm
(0.0012 to 0.0047”) from the block upper
surface, insert a thickness gauge of about
0.20mm (0.008") in the gap with the boring
machine lower surface to perform cylinder
boring securely.

If the boring machine mechanical error is
not known, perform the first boring with 0
error, and then determine the mechanical
error according to the result of boring.
When boring, do not file much at a time,
rather do it in 2 or 3 times. The filin
allowance for one time is 0.05mm (0.002”).

www.cruise} cult.com
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2-22 ENGINE — Inspection & Repair

5. Bore in the order of 1-3-6-4-2-5 cylinders to
prevent warpage due to temperature rise
upon filing.

6. As the temperature of cylinder is high just
after boring, measure the inner diameter
when the temperature drops to the normal
value 20°C (68°F).

Honing
After boring, perform honing to finish the
cylinder inner surface.

Honing allowance Less than 0,02mm
(0.008")

Caution
The objective of honing is to remove the bites
due to boring. Hence care should be taken,
since finishing accuracy will be lowered, if
honing times are increased to enlarge the inner
diameter.

Fig, 2-59 Cylinder Honing

3. Cylinder bore inspection
Taper elliptic degree

Less than 0.02mm (0.008’’)
Difference of each cylinder inner diameter

Less than 0.02mm (0.008’")
4, Cylinder to piston clearance

Measure the cylinder to piston clearance:

Clearance 0.23 to 0.25mm.
(0.0091 to 0,0098")

Cylinder Liner Replacement
\f the cylinder bores are remarkably damaged or
worn so that the O/S 1,00mm size pistons cannot
be used, replace the cylinder liner,

1, Use SST [09218-46010] to
liners.

2. Determine the liner by mark or
measurernent so that the installation
tightening allowance of the selected liners
matches with specified allowance,

Table 2-5 Cylinder Liner Sizes

remove the

Cylinder Liner Tightening
Block Outer Allowance

Mark) Diameter Diameter mm {in}
mm (in) mm (in)

93,000 to 93,055 to 0.0375 to
A 93.0175 3.075 0,075

(3.66814to | (3.663610 | (0,0015 to
3.6621) 3.6644) 10,0030)

93.0175 to 93.075 to } 0.040 to
8 93,035 93.095 0,0775

(3,6621 to (3,6644 to {0.0016 to
3.6628) 3.6652) it 0,0031)

3. Coat the outer circumference of liners with
engine oil lubricants and use press to install,
Pressing load — 3,000 to 5,000kg

(6,614 to 11,023 Ib)

Note
The final pressure for insertion is about 5,000kg
(11,023 Ibs).

4, After installation, the liner upper surface is
0.03 ta 0.12mm (0.0012 to 0.0047")
protruding frorn the cylinder upper surface.

Marks (A or B)

Fig. 2-61 Cylinder Liner Replacement

www.cruisercult.com

5. After pressing in, bore and hg
STD piston,

@the cruiser cult



ENGINE — Inspection & Repair 2-23

Piston, Piston Pin & Piston Rings

Replace the pistons if the piston ring grooves are

worn, damaged or if there are other troubles,

Inspect the pistons and piston pins for fitting,

Note

1. The fitting of the piston pin into the piston

should be possible with the thumb pressure

when the piston is heated to 50 to 60°C
(122 to 140°F).

2. Front mark (1), cylinder number (2),
piston outer diameter mark (3) and piston

pin inner diameter mark (4) are stamped

on the piston top surface.

3, When the piston rings are broken, damaged

or remakably worn, or when the pistons are

to be replaced, select the rings of same size

of the pistons to be used,

4, Insert the piston ring into cylinder bore, and

measure the end gap by using a thickness

ga

Specified end gaps:
Compression rings No.1, No.2

0.25 to 0.45mm (0.0098 to 0.0177")
Oil ring

0.20 to 0.40mm (0.0079 to 0.0157”)

e.

Caution

Measure the end gap at the lower part of the

cylinder where the wear is minimum.

5, Measure the ring to ring groove clarance, and

replace the piston if the clearance is

defective.

Specified ring to groove clearance:

Compression ring No.1
0.01 to 0,06mm (0.0004 to 0.0024”)

Compression ring No.2
0.05 to 0.09mm (0.0020 to 0.0035")

Oil ring

0.03 to 0.07mm (0.0012 to 0.0028”)

PoTONSETEHt.com
Fig, 2-65 Measuring Piston Ring to Gr

Clearance
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Connecting Rod

1, Assemble the connecting rods to crank pins,

and measure the thrust clearance; replace the

connecting rods if the thrust clearance

exceeds the limit or if both thrust surfaces

are damaged,
Thrust clearance limit

0.3mm (0.012")
Specified thrust clearance

0.08 to 0.16mm (0.0031 to 0.0063")

Fig. 2-66 Measuring Thrust Clearance

Caution

If a new connecting rod is used, stamp the

corresponding cylinder number on the
connecting rod.

Fig, 2-67 Marks

2, Measure for bend and twist by using a
connecting rod aligner, and if the bend or

twist exceeds the limit, correct so that the

"Vv" block will contact the face plate

correctly at three points, or replace as

necessary.

Bend limit
0.05mm per 100mm (0.0020” per 3.9")

Twist limit

0.15mm per 100mm (0.0059" per 3.9")
Hi: !

Fig, 2-68 Measuring
Twist

Connecting Rod Bend &

3, Replace the connecting rod bushing if worn

or damaged using SST [09222-40011] ,
Oil clearance limit

0.05mm (0.002)
Specified oil clearance

0.004 to 0.012mm (0.0002 to 0.0005’)
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4, After installing the bushing, finish the
bushing with a pin hole honing machine or
reamer in accordance with the piston pin
inner diameter.
Specified oil clearance

0.004 to 0.012mm (0.0002 to 0.0005’)

Note
The fitting of bushing with the pin should be
possible with the thumb pressure after applying
engine oil to the pin, when the piston is heated
to anormal temperature.

Connecting Rod Bearing
1. Inspect for peeling, melt, burnt and

condition of contact surface, and replace if
defective,

Caution
41. Never do shim adjusting and scraping.
2. Never scrape off the bearing with sand

Paper.

3. Be sure to measure the oil clearance and
confirm that the clearance is within the
specified oil clearance.

2. Measure the oil clearance using a plastigage.
a) Cut the plastigage to the width of the

bearing, and place the plastigage on
the crank pin parallel to the
crankshaft, avoiding the oil hole,

b) Assemble the connecting rod bearing
and bearing cap, and tighten to
specified torque.
During this operation, do not rotate
the connecting rod.
Tightening torque

650 to 750kg-cm (47.0 to 54.3ft-Ib)
c) Remove the cap, and measure the

plastigage width with the scale printed
on the cover.

d) Measure the widest portion of the
gage, and also watch for the difference
of size in both ends of the gage,

Oil clearance limit
0.10mm (0.0039")

Specified oil clearance
0.030 to 0.070mm
(0.0012 to 0.0028”)

3. Asa result of inspection, if the oil clearance
is over the limit, replace the bearing in
accordance with Table 2-6.
Caution

Fig. 2-71 Preparing for Crank Pin Oil Clearance
Measurement

His

Fig. 2-72 Measuring Crank Pin Oil Clearance

Table 2-6 Connecting Rod Bearing

Bearing Size Crank TAG Diameter

STD 54,98 to 55,00 (2.1646 to 2.1654)
U/S 0,05 54.94 to 54.95 (2.1630 to 2.1634)
U/S 0.25 54.74 to 54,75 (2,1551 to 2.1555)
U/S 0.50 64,49 to 54.50 (2,1453 to 2.1457)
U/S 0.75 54,24 to 54.25 (2.1354 to 2.1358)
U/S 1,00 53,99 to 54,00 (2.1256 to 2.1260)

1. When assembling new crankshaft, use the
bearing of STD size.

2. If the specified oil clearance is not obtained

even when using U/S 0.05 bearing, use the
bearings below U/S 0.25 size-a i
the rank pins.
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Crankshaft Bearing

1, Inspect the peeling, melting, burning and
contact conditions, and replace if defective.

Caution
1. Do not adjust with shims or finish with a

scraper.

2. Do not dress the bearing with an emery
cloth.

3, Measure the oil clearance, and confirm that
the clearance is within the specified
clearance.

2, Measure the oil clearance with the Plastinge.
a Cut the plastigage to bearing width,

and place it onto the crankshaft
journal parallel with the crankshaft
avoiding the oil hole.

b. Assemble the crankshaft bearings and
bearing cap, and tighten to specified
torque. At this time, do not rotate the
crankshaft,

Fig, 2-74 Measuring Crankshaft Oil Clearance
Tightening torque

980 to 1120 kg-em

(70.9 to 81.0 ft-Ib)

c Remove the cap, measure the widest Table 2-7 Crank Journal Outer Diameter
portion of the Plastigage with the scale Finishing Size
on the gauge cover,d., Measuring must be performed at Bearing Size | Ca inees amin
= bas ante ee sTD | 69.98 to 70,00 (2.7551 to 2.7559)

U/S 0.05 69,89 to 69.90 (2,7516 to 2.7520)carefully. |U/S 0.25 69,74 to 69.75 (2.7457 to 2.7461)

Oil clearance limit U/S 0,50 | 69,49 to 69.50 (2.7358 to 2.7362)
0.10 mm (0.004) U/S 0.75 69,24 to 69,25 (2.7260 to 2.7264)

Specified oil clearance U/S 1,00 | 68,99 to 69.00 (2.7161 to 2.7165)
0.030 to 0.072 mm
(0.0012 to 0.0028")

3, Upon inspection, if the oil clearance is not
within the specified clearance, replace the
bearings in accordance with the following
list.

Caution

a. If a new crankshaft is utilized, use the STD even utilizing the U/S-0.05 (0.002”) bear-
size bearing. ing, grind the crankshaft journals, and

b. If the specified oil clearance is not obtained utilize the bearing of less than U/S-0.25
(0.0098")

www.cruisercult.com
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Crankshaft

1, Measure the crankshaft for bend, and if it
exceeds the limit, correct or replace,

Bend limit 0.04mm (0.0016)

Note

Place the dial gauge to the center bearing
journal part to measure the run-out as
illustrated in Fig. 2-75, and then rotate the
crankshaft one revolution, and read 1/2 of
maximum gauge reading difference.

2. Inspect the crankpin journals and crankshaft
journals for damage, and abnormal wear

(out-of-round, tapered), and if defective,
grind the crankpin journals and crankshaft
journals for correction, or replace.
Tapered limit 0.05mm (0.0020")
Out-of-round limit 0.02mm (0.0008")

Caution
When grinding crankshaft journal and pin parts,
finish according to the selected bearings as

illustrated in Table 2-6 or in Table 2-7.

3, Measure the thrust clearance of crankshaft at
crankshaft center bearing part,

Thrust clearance limit 0.3mm (0.012)
Specified thrust clearance

0.04 to 0.24mm (0.0016 to 0.0095”)

Caution

Upon assembling the thrust washer, position
the oil groove toward the crankshaft thrust
surface (outside).

4, |f the crankshaft thrust clearance exceeds
the limit, replace the thrust washer with the
oversize thrust washer according to the
Table 2-8,

Table 2-8 Thrust Washers

Size Thrust Washer Thickness mm (in)

STD 2,930 to 2,980 (0.1154 to 0.1173)

IS 0.125 2.993 to 3.043 (0.1173 to 0.1198)
O/S 0.250 3.055 to 3,105 (0,1203 to 0.1222)

Fig. 2-77 Measuring Crankshaft Thrust Clearance

www.cruisercult.com
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Camshaft
1, Inspect the camshaft for bend and the

journal parts for damage and wear, Correct
or replace if excessively out-of-round,
damaged or worn. ;
Run-out limit 0.03mm (0,012)
Out-of-round and tapered limit

Less than 0.02mm (0.0008)

Note
To measure bend, use the dial gauge and rotate
the shaft one revolution, and read the 1/2 of
miximum gauge reading difference.

Measure the camshaft thrust clearance, and
if it exceeds the limit, replace the camshaft.
Thrust clearance limit 0.3mm (0.012”)
Specified thrust clearance

0.06 to 0.13mm (0.0024 to 0.0051’)

Caution
When measuring thrust clearance, assemble
thrust plate and timing gear to camshaft as
illustrated in Fig. 2-79, and tighten the bolt to
specified torque.

Tightening torque
300 to 450kg-cm (21.7 to 32.6ft-Ib)

3. Measure the cam height of camshaft, and
replace if it is less than the limit.
Cam height limit:

Intake 38.92mm (1.5323”)
Exhaust 38.91mm (1.5319”)

Specified cam height:
Intake 39.467 to 39.557mm

(1.5538 to 1.5574”)
Exhaust 39.465 to 39.555mm

(1.5538 to 1.5573”)
Camshaft Bearing

1. Inspect the bearing, and replace if poor
contact, melting or scored,

2, Measure the oil clearance, and replace if it
exceecls the limit.
Oil clearance limit 0.1mm (0.004”)
Specified thrust clearance isa b) Remove the camshaft bearing, using

0.025 to 0.066mm (0.0010 to 0.0026’) Camshaft Bearing Remover and

Note Replacer (suitable tool),
To measure the oil clearance, find out the
clearance by subtracting the journal outer
diameter and bearing inner diameter

c) Assemble the undersize camshaft
bearing to cylinder block, using the

Tneaslivanvents: suitable tool.
Note

3, If the oil clearance exceeds the limit, finish Mate the oil holes of bearing and cylinder
the camshaft in accordance with Table 2-8, block, and insert one by one carefully.
using undersize bearing,

4, To remove the bearings, follow the methods 5, Insert the camshaft into the bearings, and
as illustrated in Fig. 2-80, assemble the new tight plug tathaitlecti.com
a) Remove the rear side tight plug. after applying the seal packing.

@the cruiser_cult
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Table 2-9 Camshaft Journal Outer Diameter Finishing Sizes

: Camshaft Journal Outer Diameter Finishing Sizes mm (in)
Bearing Sizes _ an -

Journal No.1 Journal No.2 Journal No.3 Journal No.4

sto 47.159 to 47.175 46,959 to 46,975 46,759 to 46,775 46,559 to 46,575
(1,856 to 1.8573) | (1.8488 to 1.8494) | (1.8409 to 1.8415) | (1.8330 to 1.8337)

uis.0.125 | 47.026 to 47.035 46,825 to 46.835 46.625 to 46,635 46.425 to 46,435
90.125" | (1.8514 to 1.8518) | (1.8435 to 1.8439) | (1.8356 to 1.8360) | (1.8278 to 1.8281)

uls.0.250 | ,48:900 to 46.910 46.700 to 46.710 46.500 to 46.510 46,300 to 46.310
IS 0.290 | (1.8465 to 1.8468) | (1.8386 to 1.8390) | (1.8307 to 1.8311) | (1.8228 to 1.8232)

u/s.0.500 | ,48.880 to 46.660 46.450 to 46,460 46.250 to 46,260 46,050 to 46,060
Hons (1.8366 to 1.8370) | (1.8287 to 1.8291) | _(1,8209 to 1.8213) _| (1.8130 to 1.8134)

Camshaft Timing Gear

1, Inspect the gear, and replace if fitting parts

and teeth surface are damaged or worn,

2. Backlash

4

Cautionf= care so that gear key may not damage the

Measure the backlash with crankshaft timing
gear, and if the backlash exceeds the limit,
femove together with crankshaft timing gear.

0.3mm (0.012)
0.1mm (0.004)

Backlash limit

Specified backlash

Camshaft timing gear replacement.

a) Remove the bolts (for timing gear set)
and plates,

b) Support the camshaft at thrust plate
position, and remove the gear using a
press,

thrust plate.

| Assembling new thrust plate and key,
install by pressing the gear with a
press,

d} Apply engine oil onto the bolt and
tighten it,

Tightening torque:

300 to 450kg-cm (21.7 to 32.6ft-Ib)

4, Crankshaft timing gear replacement

a} Remove using SST [09213-60014]
using attachment to crankshaft edges,

2} When installing crankshaft timing gear,
use SST [09214-60010] to install with
apress, Fe

Fig, 2-83 Replacing Crankshaft Timi?
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Idle Gear
1, Inspect the idle gear and idle gear shaft, and

replace if the clearance between the gear and
shaft exceeds 0.3mm (0.0118"'),
Idle gear inner diameter

50.00 to 50.03mm (1.9685 to 1.9697")
Idle gear shaft outer diameter

49.94 to 49.96mm (1.9661 to 1.9669")
Clearance

0.04 to 0.09mm (0.0016 to 0.0035")
Measure the backlashes of idle gear and
crankshaft timing gear, and if they exceed
0.3mm (0,0118""), replace both gears,
Specified backlash 0.1mm (0.004")

Check the idle gear thrust clearance,

Specified clearance:
0.08 to 0.18mm (0.0032 to 0.0071”)

Flywheel

ie Inspect the clutch disc contacting surface,

and correct or replace according to the

degree of damage and wear.
Measure the clutch disc run-out according to

contacting surface wear, and replace if the

run-out exceeds the limit,

Run-out limit 0.5mm (0.02”)

Inspect the ring gear, and if it is damaged,

cracked or worn, replace the ring gear.

Crankshaft Type “T” Oil Seal

ts Replace the oil seal if oil leaks from the oil
seal,

When installing the front oil seal, drive in

using SST [09223-46010] .

To install the rear oil seal, utilize SST

[09223-56010] .

Fig. 2-87 Assembling Crankshaft Rea”:
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ASSEMBLY

r— Caution

1 The assembling parts should be thoroughly Do not mistake each of the installing bolts,
cleaned.

Apply new engine oi upon assembly to the

shding and rotation parts.

Always replace the gaskets and “O”’ rings
with new parts.

To prevent water and oil leakages, always
apply liquid packing

Assemble while checking oil clearance and

thrust clearances,

nuts and washers, and tighten the bolts and

nuts to the specified torques. Especially, do

not tighten aluminium alloy parts too much.
If marks have been stamped during dis-
assembly, follow those marks for assembl-
ing, and make sure not to make a mistake

when mating the parts such as bearings and
pistons, of which the combinations due to

clearances are specified

Fig 288 Engine Overhaul Gasket Kit Components

@the_cruiser_cult
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Assembling Piston Components

Caution

When assembling the connecting rod to the
piston, the notch in the top of piston and the

+ mark in the middle of connecting rod must
be on the same side as illustrated

Front mark

Fig. 2-90 Piston and Connecting Rod Mating
Marks

1 Watri the piston to 50 to 60°C (122 to
149° F) using a piston heater and assemble

9, 09221-46010
the piston and connecting rod to piston pin

using SST [09221 46010]

Fig 291 Assembling Piston Pin

ran
e

Y

2 Install the hole snap ring

Fig 2-92 Assembling Snap Ring

Assemble the piston ring as iNustrated in Fig jo UPWARD
293 to 96.

Caution

The piston ring has marks and assembling

numbers on its surface, and assembles in the

order of steel wire, oil ring, No. 2,1, facing

these marks upward.
@ @ On Ring

4 Clean the connecting rod bearing installing —_ @
1 Wiresurface and temporarily assemble the Steel Wt

bearing Fig 293 Piston Ring Up & Downward DHeeygeysercult com
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2-34 ENGINE — Assembly

Fig. 2-94 Piston Ring Cross Section

Assembling Cylinder Head Components

1, Apply engine oil onto the valve stem.

2. Insert the valve (1) into the cylinder head.
3, Assemble valve stem oil seal (2) from the

opposite side,

Note

1. Longer seal is for intake valve.

2. After taping on the stem end, assemble the

oil seal the prevent damage.

4, Install in the following order spring (3),
spring retainer (4), and use SST

[09202-43011] to assernble spring retainer
lock (9),

Fig, 2-97 Assembling Spring Retainer Lock

5. Install the combustion chambers on the

head.

Note

Align the dowel pin against the slot and install

by tapping in lightly with a wooden mallet.

Fig. 2-98 Installing Chamber Ww.ctuiseretifecom
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0 to 0.1mm

(0 to 0.004")
0.01 to 0.06 mm

(0.004” to 0.0024")

Amount of protrusion

Tightening allowance

Assembling Valve Rocker Shaft Components
1. Insert valve rocker support (1) from the rear

side of valve rocker shaft, and fitting to the
shaft hole, fix with bolt (2).
Insert in the following order valve rocker

arm, tension spring from the back side of
valve rocker shaft, and prevent them from
slipping-off with a spring retainer.
Insert in the following order: valve rocker

arm, compression spring, valve rocker arm,
valve rocker support ..... from the front side
of valve rocker shaft, install tension spring
and secure with a spring retainer.

Assembling Engine Interior Components

1, Assemble crankshaft bearings onto cylinder
block and onto bearing caps,

Caution

1, Assemble after cleaning the bearings and
bearing installing parts thoroughly.

2. Apply engine oil onto the bearings.

stall crankshaft onto the cylinder block,

Assemble the crankshaft upper thrust

wesher.

Caution
When assembling, the washer oil groove should

face toward the crankshaft thrust surface.

Amount of protrusion 0 to 0.1 mm
(0 to 0,004”)

Fig, 2-99 Installing Combustion Chamber

a aaa
Fig. 2-100 Assembling Valve Rocker

Grooves ~~“

Niww.cruisere

Fig, 2-102 Installing Thrust Washer

the cruiser cult



2-36 ENGINE — Assembly

4. Assemble the crankshaft bearing cap, and

tighten to specified torque.

Note

Apply engine oi! onto the bolt as shown in Fig.

2-103.

Caution
1. Position the arrow mark on the bearing cap

surface toward the front side.
2. Tighten from front side in the order of

No.4,5,3,6,2,7, and 1 in 2 to 3 times, and
at the same time, rotate the crankshaft to
check the tightness while tightening.

Tightening torque:
980 to 1120 kg-cm (70.9 to 61.0 ft-lb)

5, Install the rear oil seal retainer over the

gasket,

Tightening torque:

150 to 220 kg-cm (10.9 to 15.9 ft-lb)

Apply engine oil

Order No. Front mark

Without No.

Fig, 2-104 Tightening Order

www.cruisercult.com
Fig. 2-106 Installing Retainer
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6 Install the fly-wheel housing and fly-wheel,

Tightening torque (fly-wheel):
1150 to 1250 kg-cm (83.2 to 90.4 ft-lb)

Note

Apply engine oil onto the threads of bolts,

7. Install the cylinder block onto the engine

| stend,

8 Apply engine oil onto the piston, inner
surface of cylinder, crank pin, connecting
rod bearings, connecting rod bolts and nuts,

| (Fig, 2-108, 2-109.)

9, Insert the piston into the cylinder block

using a piston ring compressor,

Caution

Position the piston ring ends as illustrated
in Fig. 2-110,
Position the piston head cut toward the

front side of the engine.

Insert the cylinder number mark on the

top of the piston, fitting it into the

cylinder.

Fig. 2-108 Applying Engine Oil

Apply engine oil.

Fig, 2-110 Installing Piston

Ring End Portion

WW Cruisercult.com
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ol CDE
t yh

FRONT

Fig, 2-111 Piston Assembly Locations

10, Assernble the connecting rod bearing cap,

and tighten the hexagon nut to specified

torque,

Tightening torque

650 to 750 kg-cm (47.0 to 54.3 ft-Ib)

Caution

The mating marks stamped on connecting rod

and cap should match.

11, Install the oil pump onto the cylinder block,

Assembling Timing Gear Components

1, Assemble the timing gear case onto the
cylinder block with the gasket.

2, Insert camshaft with gear attached, to the
cylinder block so that the timing gear mating

marks (O"’) of crankshaft and camshaft

match each other, and then fix the camshaft

thrust plate with the installing bolts,

Tightening torque

150 to 220 kg-cm (10.9 to 15.9 ft-lb)

Caution
Do not damage the bearing when inserting.

3, Install the oil pan with the gasket onto the

cylinder block,

Tightening torque:
35 to 65 kg-cm (30 to 56 in-Ib)

Caution

When assembling, apply liquid sealer onto the
cylinder block and timing gear case and also
onto the crankshaft rear oil seal retainer

connection.

Fig. 2-114 Crankshaft Gear & Camshaft Gear
Mating Marks

It.com
Fig, 2-115 Sealer Applying Portion
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Assembling Engine Upper Components

1, Install the cylinder head with the cylinder

head gasket,

Tightening torque

1280 to 1420 kg-cm (92.6 to 102.7 ft-lb)

Caution
1, When mounting cylinder head over

cylinder block, do not damage the cylinder

head lower surface with straight pin.

2. When tightening cylinder head bolts,
tighten in specified order and in 3 to 4

times, and then finally to the specified

torque.

Apoly engine oil onto the valve lifters and

pus rod ends, insert the valve lifters and

push rods into the cylinder block

Install the valve rocker shaft assembly,

a} Loosening the adjusting screw lock nut

loosen the adjusting screw about 2

revolutions,
od) = Tighten the rocker support installing

bolts and nuts,

Caution

When tightening rocker supports bolts and nuts,

tighten in specified order and in 3 to 4 times,

and then finally to the specified torque.

Tightening torque:

150 to 220 kg-cm (10.9 to 15.9 ft-lb)

4, Install the valve push rod covers over the

gaskets,

nstalling Rocker Shaft and
Tightening Order

oe ae wi: aie fisercult.com
Fig, 2-119 Installed Push Rod Cover
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= Adjust valve clearances, using a thickness

gauge of specified thickness,
a) Position No.1 cylinder piston at TDC

of compression stroke, and adjust the

following valve clearances

Counting from engine front side

No. 1, 2,3, 5,7,9

b) Rotate the crankshaft one revolution

in the direction of rotation, and adjust

the following valve clearances,

Counting from engine front side
No. 4, 6, 8, 10, 11, 12

Valve clearances:

Intake 0.20 mm (0.008")
Exhaust 0.36 mm (0.014")

Note

After installing engine onto vehicle, valve
clearance must be readjusted in warmed up
engine condition.

(75 to 85°C or 167 to 185 F Temp.)

6, Install glow plugs and glow plug connectors
fix the connector with connecting nuts

through plate washer and spring washer.

7, Insert the gasket (1) and seal (2) into the
nozzle hole, install the injection nozzle

holder assembly (3) onto the cylinder head,

SST [09268-46011]

Tightening torque:

600 to 800 kg-cm (43.4 to 57.9 ft-Ib)

Fig, 2-121 Adjusting Valve Clearance

Fig. 2-122 Installing Glow Plug

‘

» ai 1

Fig. 2-123 Installing Nozzle Holder
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8, Install the nozzle linkage pipe (1) over the

packing ring (2) and gaskets,

} 9, Install the water union (3).
10, Assemble the intake manifold (4) with

| venturi attached through the gasket,
Tightening torque:

150 to 220 kg-cm (10.9 to 15.9 ft-lb)

Assembling Engine Right and
Front Side Components

1, Install the over injection magnet (1) and
starter (2).

Install the injection pump.

(1) Set the mating marks of injection

pump spline shaft and flange.

(2) Removing injection pump rear cover,

, use cover installing bolt hole and

camshaft key groove to install SST

(09284-46010], and then stop the
pump spline shaft by turning, 09284.46010

Marks

Fig. 2-126 Setting Camshaft

(3) Install the injection pump to the
engine temporarily, matching the

a marks of pump hub to engine.

©
Fig, 2-127 Installing Pump
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-
5.

Match the mating marks (‘O") on the
crankshaft gear and camshaft gear,

Install the idle gear shaft,

Apply engine oil onto the idle gear shaft,
install the idle gear onto the shaft with
thrust plate, matching the marks ("'1’') on
the crankshaft gear and idle gear,

Tightening torque:

300 to 450 kg-cm (21.7 to 32.6 ft-lb)

Matching the marks on the spline shaft and
timer hub, and also marks ("2") on the idle

gear and timer gear, install the timer onto

the spline shaft,
Remove the SST [09284-46010] , and install
the camshaft cover.

Recheck the marks on the pump hub and

engine, and tighten the pump setting bolts
firmly.

Install the woodruff key onto the
crankshaft,

Ritighten Pump
Aw.cruisercuat.com,
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10, Heating the timing gear cover with heater to

60°C (140°F), install the timing gear cover
through the new gasket,

Note

1. Coat MP Grease thoroughly on timer hub

bearings and drive gear spline.

2. Apply liquid sealer onto both sides of new

gasket.

11, Apply MP grease onto the lips of crankshaft

oil soal,

12. Drive in the pulley onto the crankshaft using

SST (09214-60010).

Caution
Drive in by fitting the crankshaft key and
pulley side key groove.

13. After tightening the pulley with nuts
through crankshaft pulley lock, calk at
pulley lock, (Nut side 46mm)

| Tightening Torque:
1600 to 2000 kg-cm (115.7 to 144.7 ft-lb)

14, Connect the over-injection wire,

Adjust the lever length by setting the mating

marks, lock the wire. Setiiyiine

Fig, 2-135 Matching Marks weet

| @the cruiser cult
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15, Install the following parts in numerical

order,

(1) Over-flow pipe and hose

(2) Connecting rod

Note

Assemble the rod where it can be naturally
installed so that the idling rpm may not vary.

(3) Hoses

(4) Engine hanger
(5) Fuel filter

(6) Fuel pipes

16, Adjust the injection timing

(1) Supply fuel to the fuel pump and,

operating the priming pump, evacuate

air from fuel filter and pump.

(2) Install the checking pipe (used. for
injection timing check) onto the No.1

delivery valve holder

Fig, 2-136 Installing RH Parts

(psy

Mf

Fig. 2-138 Evacuating Air

.
m.ergs 30107

Checking P|

Fig, 2-139 Setting Checking Pipe
www.cruisercult.com
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(3) Crank the engine at crankshaft pulley
portion till the fuel appears at the end

| of the pipe,

Fig, 2-140 Cranking Crankshaft

(4) Gently crank the engine and adjust the

| injection pump body by tilting left GOOD TIMING

| and right so that oil surface rising start Fuel

time in the test pipe comes to the Timing
0 Checking

position 12° before the top dead Pipe le

center, 2San eb

If pump is rotated in the direction of

Sy shaft AFR)

crankshaft rotation, injection timing will

be retarded.

Adjustment of injection timing by means ADVANCED RETARDED
of a test pipe should be repeated 3 to 4 TIMING _} TIMING

times to prevent error.

Note

| {5) Remove the checking pipe and fuel
hose with tank for suppling.

Fig, 2-141 Checking & Adjusting Injection
| Timing

17, Install the injection pipes and clamps.

It.com,
Fig. 2-142 Installing Pipes ae
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18. Install the water pump (1) over a gasket,

by-pass hose (2) and water outlet (3)

w/thermostat over a gasket,

Engine Left Side Parts Assembly

1 Install the following parts in numerical

order,

(1) Exhaust manifold ¥ ets and water

pipe

Tightening torque:

150 to 220 kg-cm
(10.9 to 15.9 ft-Ib)

(2) Oil cooler w/"'O" ring and gasket
(Only for RU)

(3) Water hose
(4) Oil filter w/gasket

(5) Alternator and adjusting lever

(6) Water pump pulley and fan belt
(7) Oil hoses w/gaskets

(8) Oil pressure sender gauge

(9) Ventilation tube

(10) Water drain plug
(11) Oil level gauge

(12) Valve rocker cover

Engine Rear Side Parts Assembly

1. Install clutch cover assmbly.

a) Install clutch disc and cover by using

SST [09301-55022],
b) Tighten 6 pieces of cover installing

bolts to specified torque, and take out

the above Guide Tool,

Tightening torque:

150 to 220 kg-cm

(10.9 to 15.9 ft-lb)
¢) — Adjust clutch pressure lover height by

using SST [09302-25010] .
Specified height:

. 16.2 mm (0.638")
HJ ... 14.2 mm (0.559)

Caution
Be sure to tighten the lock nuts after adjustment.

2. Install the transmission

09301-55022

Fig. 2-145

Fig, 2-146

Installing Clutch

| Hig, 99202-25010
Kc
er

Adjusting Clutch Presunanugareercut com
C=4
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Inspection and Starting After Installing Engine

1, After installing the engine to the vehicle,
install each part and wirings, and fill in
cooling water and engine oil

r— Caution

Always use diesel engine oil

Table 2-10 Capacities of Oil

HU HJ
liters liters

(US gt. Imp.at) | (US qt. Imp. qt)

Cooling water | 17.3(18.3, 15.2) | 12.5(13.2, 11.0)

ail 9.1 (9.6, 8.0) 8.6 (9.1, 7.6)

Iniection PUME | 15O¢e( 9.2cu.in.)| 150ce ( 9.2cu.in.}housing oi!

Yecranical eA dnin |Grenanieal | | 170ce (10,4eu.in, =

Siapnragm oil = 2 to 4 Drops

2, Using the fuel pump priming pump (1),
bleed the fuel system to remove air from
fuel hoses, fuel filter (2), and injection pump

(3). :

3, Loosen the injection pipe nuts (at all nozzle Fig. 2-148 Air Bleeding Injection Pipes

holders), depress the accelerator pedal fully,
switch on the starter, and check the Note
operation of over-injection magnet by 1. Set the engine revolution at around 1,000

cranking the engine until fuel starts to come rpm.
out from the injection pipes, 2. Check for water and oil leakages.

4, Tighten the injection pipe nuts (at all nozzle 3. Check the oil pressure and charging state.
holders), 4. Check for abnormal or knocking noise

®& Check whether or not the glow plug inside the engine.
controller glows 25 to 30 seconds after the 7, Warm up the engine until cooling water
starter switch is turned on glow,

6 Start the engine and check as noted below.
If any defect appears, stop the engine

temperatures reach 75 to 85°C (167 to
185°F) and adjust the valve clearances.
Valve clearance

Intake 0.20 mm (0.008”)
Exhaust 0.36 mm (0.014)

immediately,

www.cruisercult.com
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3-2 FUEL SYSTEM - General

GENERAL

Fig 31 Fuel System

The fuel system af the diesel engine is manu-
factured to extremely high precision ta make it
capable of maintaining adequate performance
under high pressure. If by chance any minute
particle of dirt or water should enter in the fuel,

the longevity of the most important parts af the
diesel engine the injection pump and injection
nozzles could be exlremely shortened Thus

diesel fuel must be sufficiently filtered and
cleaned, and for this purpose, a fuel strainer of

high filtering performance 1s equipped on the

engine, Qf course, the fuel filled in the fuel tank
must also be clean The fuel in the fuel tan< §
drawn out by the fuel feed pump and passe
through the pump filter located just in frant of the
feed pump It then passes through the fuel pum,
and fuel filter and enters the Injection purnp ter
Injection into the cambustion chambers throuj
the injection nozzles

The fuel that leaks out from the nozzles passes ¢J
through the leakage pipe and returns to the ~cel
pump) inlet
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FUEL SYSTEM -— Fuel Feed Pump 3-3

FUEL FEED PUMP

DESCRIPTION
The tuel feed pump is made up of the feed pump

dpriming aump The feed pump is driven by the

Injection pump camshaft while the priming pump

soveraled by hand

ff cient fuel must always be kept in the injec-

ton pumo fucl chamber making it necessary to

x d the fuel to the injection pump under pressure

ince the pump ele nent 1s not capable of supply

Ing su ficient fuel at high speed Therefore, the

disharge pressure is regulated at from 18 to 22

jcm? (2b 6 to 31 1 psi) by the pistan spring The
amming purnp is used to bleed the fuel system for

alt rer Vel

ihe priming pump +s operated by unlocking the

‘mob at pump top (by turning it counter

loc<w/ sa) ana Lhen moving it up and dawn After

Priming pump piston
2

o Check vaive

Fig, 32 Fuel Feed Pump Construction

using the priming pump the knob must be locked

(by turning it clockwise}, Failure to lock the knob
might cause the feed purnp to leak

8 7 8 9

[

5

4— 3

2

{ 37
uJ

Fig 33 Feed Pump Operating Diagram

OPERATION
Tre eed pump Is operated by the injection pump

camatt which imparts reciprocating motion ta

necstan to suck in and discharge the fuel under

Pressure

‘ber the camshaft (1) 1s nol pushing against the
lappet ra ler (2), the piston (5) 1s pressed on the
poh rod {3) by the tension of spring (7), to

in tease tre volume of pressure chamber (8} Thus

tw nlet valve (6) opens to draw in fuel
Theramshaft on turning, allows the cam to push

wo te piston through the tappet roller and push

rod The rising of the piston compresses the fuel in

the pressure chamber, causing the inlet valve to

close and the outlet valve ta open and discharge

ihe fuel under pressure A part of the discharged

fuel enters in the oressure chamber (10) at
underside of piston, If the fucl pressure at under-
side of piston that is the discharge pressure rises

above 18 to 22 kg/crr?, the tension of suring is
insufficient to lower the pistan so that the prsten

no longer reciprovates causing

stop funetioning

@the_cruiser_cult
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3-4 FUEL SYSTEM — Fuel Feed Pump

Table 3.1 Fuei Pump Specifications

Housing to piston clearance 0 009 to 0013 mm (0,0004 to 0 0005”)

Housing to oush rad clearance 0 003 to 0 G06 mm (0 0001 ta 0 0002")

Fuel Pump Feed pump tappet operation stroke 8mm (0 31")

Priming pump stroke 25 mm (0 98")

Discharge pressure 1,8 to 2,2 kg/cm (26 to 31 psi)

Priming pump cover

Priming pump sub assembly
Feed pump check valve chamber plug
Check valve chamber plug gasket
Feed pump check valve spring
Feed pump check valve
Fuel pipe hallow screw
Fuel pump filler

OOITIR
WNs Feed pump tappet spring

10 Feed pump tappet
11) Feed pump tappet roller
12 Feed pump tanpet snap ring
13 Feed pump piston chamber plug
14 Feed pump piston spring
16 feed pump piston
16 Feed pump hausing
17, Feed pump push rod
18 Feed pump tappet sliding block
19, Feed pump tappet roller pin
20) [uel pipe hollow screw

Fig 34 Fuel Pump Cemponent Parts

www crulsercult com
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FUEL SYSTEM — Fuel Feed Pump 3-5

DISASSEMBLY

1] Removing fuel pipe hollow screw (1), take
out fuel filter (2)

2 Remove piston chamber plug (3) using

SST [09333-55011] to remove pistan spring
(4) and piston (5).

3, Remove priming putrp cover (6) to pull out

priming pump (/}, spring (8) and valve (9)
4 Removing check valve chamher plug (10),

pull out spring (11) and check valve (12)

a Removing tappet snap ring (13) take out
feed pump tappet (14).

6 Pull out feed pump push rod (1b)
Caution

Smce push rod is closely fitted with feed
pump housing (20), do not remove this unless
necessary. If removed, confirm the assembly

direction and remember

INSPECTION AND REPAIR

Wash each part with clean gasoline, and inspect
Replace the defective parts

1 Inspect the tappet (16), roller (4/} roller
pin (18), push rod (19), piston (20) check
valve {21}, fuel strainer (22) and pump
housing (23) for cracks, damages and wear

spnngs (24) for weakness

2 Inspect the priming pump operation,

ASSEMBLY

1 Follow the disassembly procedures in the

reverse oder,

2 Perform pump test after assembly is cam
pleted

(Refer to Pump Test Page 3 47 }

20 4 o D ie 17

24 f19 a4 18
Oo f>
A 2

Fig 3-6 Inspecting Fuel Pump

www cruisercult com
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3-6 FUEL SYSTEM — Fuel Filter

FUEL FILTER

DISASSEMBLY

1, Remove the fuel filter center bolt,
2, lake out the filter element, washer, and

spring

INSPECTION
Inspect the fuel filter body and clement for
darnage and deformation, and replace if found

defective,

Note
Clean the element with a soft brush.

ASSEMBLY
Perform the disassembly procedures in reverse

order,

Note

Be sure to use new gaskets.

EVACUATING AIR
1, When removing air by operating the priming

pump and bleeding out through the bleeder

plug, check also for fuel leakage.

2. Tighten the plug after locking the prim

ing pump.

Fig. 3-9 Evacuating Air

. Airvent plug
2. “O" ring
1

2

3, Fuel pipe lower screw

4. Fuel pipe nipple washer

5. Fuel filter upper body
6, Filter cylinder gasket

7, Gasket

8, Fuel filter element
9. Element support washer

10, Element set spring
11, Fuel tilter lower body

12, Packing

13, Fuel filter center balt

ultcom
Fig. 8 Fuel Filter Parts
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FUEL SYSTEM — Nozzle & Nozzle Holder 3-7

NOZZLE & NOZZLE HOLDER

DESCRIPTION

The fuel pressure fed by injection pump reaches
tee nozzle holder through an injection pipe and
trro igh the small hole of nozzle holder body and
fasing through the ring groove of the distance
mere the fuel flows into the pressure chamber
aftet noving through 3 feed hales ring groove af
nozzle body and 2 feed holes When the oil
pressure inside pressure char ber reaches 100 to
110 <g/em2 (1,429 to 1,571 psi) due to injection
pump plunger action, the nozzle needle pressed
by pressure spring through pressure pin is lifted up
so hat the fuel is injected into the pre chamber
‘Wren the pressure feeding due to injection pump
“unger ends the ol aressure inside pressure
amber is lowered, due ta purnping-back action
of deliver valve, and due to the pressure spring the
noz.le needle clasely slicks to the seat to stop the
fue injection

Fig 3-10 Cross Sectional View of Nozzle and
Nozzle Holder

The fuel in the nozzle pressure chamber 1s under
high pressure so that there is minute leakage of
fuel between the nozzle body and needle This
leakage fuel lubricates the nozzle and neeale
sliding surfaces and then passes out from the
nozzle holder and flows through the leakage pipe
ta return lo the fuel pump inlet side,

SPECIFICATIONS

Table 3.2 Nazzle & Nozzle Holder Specificatians

Type Throttle

Voxel Valve opening pressure 100 to 110 kg/cm? (1,422 to 1,565 psi)
jozzle

Injection bore 1 mm (0.0394")

Injection angle Approx ae

Nov Free length 22 1 mm (0 8700")
lozzle

Holeer Pressure Installing length 215 mm (0 8465")

sora | Installing load 16 0 kg (33 1 Ibs}

10, 1,05,1.10 . 195mm (0 0394,
adjust washer thickness (used for nozzle valve

0 0413, 0,0443 0076")
ovring pressure adjustment)

(20 Lypes in 0.05 mm (0 0020" } variation)

www cruisercult com
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3-8 FUEL SYSTEM — Nozzles & Nozzle Holder

COMPONENTS

1, Nut

2. Washer

3. Nozzle holder retaining nut
4

5.

12 Washer (for adjusting)

oe sped % = ; Nozzle holder pressure spring
4a 44 EN 6. Nozzle holder pressure pin

7. Distance piece= A “
°

8. Injection nozzle assembly

9, Nozzle holder

—13 10, Injection nozzte seat

15 ‘. 11, Injection nozzle seat gasket

ay 12, Nozzle leakage pipe assy. No.1

a| 13, Fuel hose (for leakage)
14, Nozzlu leakage pipe assy. No.2

15. Hose clip

Fig. 3-11 Nozzle and Nozzle Holder Parts

DISASSEMBLY

Note

Similar to injection pump disassembly, perform

the nozzle holder disassembly in a clean place.

Fixing

SST [09268-46011] into the vise, and inserting
nozzle holder assembly, disassemble nozzle holder

body (2) and retaining nut (1) by using SST

[09268-46021], and take out pressure spring (3),
washer (4), pressure pin (5), distance piece (6)

and nozzle assembly (7),

Caution

1. When disassembling nozzle holder, do not
drop the inner parts on the floor.

2. When nozzle body is stuck to retaining nut

with carbon, extrude with a stiff wood.

| 1 4.3
www.cruisercult.com

Fig, 3-13 Disassembling Nozzle Hol
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FUEL SYSTEM — Nozzle & Nozzle Holder 3-9

INSPECTION, REPAIR & WASHING

1 After washing the disassernbled parts, check
for wear and damage, and replace if defective

2 After washing the exteriors, always use
gasoline or light oil to wash the nozzle and
nozzle holder

Caution

Do not use the oi that has been used for
sedimenting and filtering old parts.

3 Use Nozzle Cleaning Kit to wash the nozzle
in clean light oil

4 Clean the carbon attached in nazzle needle
end with a piece af wood

-—— Caution

Wash the nozzle needle part with nylon brush,
and do not use any shop towel. To prevent
corrosion, do not touch the lapped surface
with the fingers, but hold the every end of the
journal

5 Clean the nozzle seat with cleaning scraper,

r— Caution

When using chrome oxide as an abrasive, coat

slightly avoiding deep coating at a time, and
carefully clean after repair.

a Clean the nozzle bady injection hole with a
cleaning needle

/ Clean the carban from the nozzle body
exteriar (except wrapping angle) with a
brass brush

SINKING TEST
Wash the body and needle in clean light oil, Pull
o t the needle about halt way from bady and then
release it The necdle should sink down into the
bocy extremely smoothly by Its own weight
Repeat this test rotating the necdle slightly after

each test, If the needle fails to sink smoothly at
any place replace the needle and body asa set

ASSEMBLY
1, With the retaining nut (1) lower side facing

upward, assemble into the nut in the fallow
Ingorder pressure spring washer (2), pressure
soring (3) pressure pin (4) and distance oiece

(b}) and manually assemble the nozzle holder
body {7) with the nozzle assembly (6) being
nstalled to the distance plece

Fig 314 Cleaning Kit & Cleaning Pressure
hamber

®

Fig 3-16 Nozzle Sinking Test

www crulsercult com

Fig 3-17 Assembling Nozzle
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3-10 FUEL SYSTEM — Nozzle & Nozzle Holder

2 Install the nozzle holder into SST [09268
46011] fixed to the vise, and tighten with

SST [09268-4602 1]
Caution

Be careful not to allow the nozzle needle to

drop out while assembling.

09268-46021

Tightening torque .

400 to 600 kg-cm (28 9 to 43.4 ft-lb} 09268-46011

SPRAY TEST
1 Generally use Hand Tester to test and adjust

the nozzle

Injection pressure 100 to 110 kg/em?

(1,422 to 1,564 psi)
2 To adjust the injection pressure perform

with the washer at the top of pressure spring
Note

There are 20 types of washer ranging from °

1.00 mm te 1.95 mm (0.0394 to 0.0768"), one ah
for each 005 mm The adjustment of injection

pressure will mcrease 5 kg/cm? (711 psi) with Fig 3.19 Testing Injection Nozzle
the increase of 005 mm (0 0020} adjusting

washer thickness.
BAD BAD BAD gooD

3 Evacuating air from pipe line af lester. [I]
4 Slowly operate the tester lever when adjust-

Ing injection pressure. '

t iD

Fig 3-20 Spray Condition
5 Spray condition

{1} Including the nozzle cneter line the

soray should come cut in 4 canical
form

(2) A round circular form of injection
should be obtained in a white shect of

paper, placed 30crn (11 8") away from
the nazzle

(3) Dripping should not occur

{4) Leakage test.
Qi should not leak from nozzle valve

seat and retaining nut at the oi! pressure
of 90 kg/um2 (1,286 psi) www cruisercult com
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FUEL SYSTEM — Automatic Timer 8-11

AUTOMATIC TIMER

DESCRIPTION

Fig, 3-21 Automatic Timer A:

in H-model engine, the automatic timer is adopted

to obtain the correct injection timing according to

the increase in engine speed, The automatic timer

automatically adjusts the injection timing making
use of the centrifugal force due to rotation. The

“ay
Fig. 3:22 Automatic Timer Construction

»'
wane?

timer is composed of bearing (1), hub (2), weight

(3), spring (4) and drive gear (5), and is driven by
the engine rotational force through the idle gear,

e
wan’ Journal

Weight side surface

Start to advance

Rotating direction

Centrifugal force

End of advance

Fig, 3-23 Automatic

OPERATION

The automatic advance angle adjustment of the

automatic timer is performed as follows. As the
RPM increases, the weight rnoves outward due to

centrifugal force, At this time, the weight curved

surface, made according to required advance angle,

sides along the drive gear journal. Therefore, the

drive gear and hub can relatively rotate up to the

ce angle,adva

Timer Operation

Forces of the weight to move outward due to the

centrifugal force overcomes the spring tension

and the friction of weight curved surface at hub

bolt, causing the hub to increase the advance angle

against the drive gear, as RPM increases.

Since the timer hub is connected to injection pump

spline shaft, injection timing is also quickened,

www.cruisercult.com
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3-12 FUEL SYSTEM — Automatic Timer

Table 33 Automatic Timer Specifications

450 to 550 rpm (Timer rpm) Advance Angle Begins

Timer Advance Angle 800 ram “ 25t035°
(2-step bending) 1 050 rpm “ 5 ta 6”

1 800 rpm " 7 ta 8° (Maximuril

Free length 50 mm (1 97")
Main Spring Installing fength 485mm (1 91")

Installing foad 7.8 kg(17 4 |b)

Free length 435mm (1 71")

Sub spring Installing length 43.5 mm (1 71")

installing load Okg

1,07 05Timer Spring Adjust Washer Thickness (Smal! and large} ‘o0os, 6.006. 0.020 )

ASB,
fs A VES a

La yee ran
\ 9 yo, SN!~<* B a

a a

O2 ms = |
‘ea a |

1 Sp iS “ER me Ly
ut’ \ : ay ’ ! c

7 area ! t

Pe ; es 10
1 Bearing 3 6 Timer spring adjust washer
2 Timer hub 7 Timer sub spring

3) Timer weight 8 Timer main spring

4, Spring seat Q) Nrive gear

5 Timer spring adjust washer 10° Clatnp ring

Fig 324 Automatic Timer Component

DISASSEMBLY

1 Warm the Injection gear cover to 60°C
(140°F) with heater, and remove the timer
from the cover

* a

aah
Fig 325 Disassembling Timer

www cruisercult com
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FUEL SYSTEM — Automatic Timer 3-13

2 Mark the rating marks onto the timer hub
and drive gear,

Caution
To avoid damage, use a rag or vise sleeve when
meshing timer hub with a vise.

3, Remove clamp ring (3), that is fixing timer
hub (1) and drive gear (2).

‘hy

4, Pulling up the drive gear with both hands,
cisassemble in the following order: drive
gear, timer spring (4), spring adjust washer

(5) and timer weight (6).
Caution

When pulling the drive gear, do not let the
spring and washer come out.

Fig, 3-28 Disassembling & Inspecting Automatic
Timer

INSPECTION & REPAIR

cleaning disassembled parts in clean light oil,
theck for damage and wear, and replace if de-
lective,

1, \nspect drive gear (2), timer weight (6) and
timer hub (1) for damage and wear,

2, Inspect timer spring (4) for breakage and
akening,
spect bearing (7) for damage and wear,

www.cruisercult.com
Fig, 3-29 Bearing Inspection
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3-14 FUEL SYSTEM — Automatic Timer

4. Pull out the bearing using SST[09602 |36011], if necessary. G | posowsenn
5, Install the bearing with a press, 1

Fig, 3-30 Bearing Replacement

ASSEMBLY

1. Assemble the weights to timer hub and
clmap on a vise,
Note

Be sure to use a rag or vise sleeves.

2, Install adjust washer and = spring, using
SST [09280-76010].

3. Gently insert drive gear from upside, and
after confirming that spring is housed in to
the drive gear journal, pull out the Spring
Holder.

Note B
Pull out Spring Holders after holding the gear H

to prevent spring jumping out. fi

as

4, Assemble drive gear to the hub by rotating it e
with both hands in the directional rotation t
(spring compressing direction). ©

5, Assemble the clamp ring,

6. After assembling perform the test, (Refer to mt
Timer Test Item.) Bh ;

Fig, 3-32 Assembling Clamp Ring Pr

M

is

ai

pe

Tt

wi

in

an

au

an
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FUEL SYSTEM — Injection Pump 3-15

INJECTION PUMP

DESCRIPTION

Fig. 3-33 Injection Pump Assembly

Bosch A type injection pump is used in model
Hengine, It continually always supplies suitable
{uel under any sort of operational conditions such
& starting, idling, acceleration, high speed, eco-

namical running, and high loa

This injection pump is composed of an injection
pump body (1), pneumatic governor (2) or

vechanical governor fuel pump (3 atic

4), The pump body possesses the same
id autor

ucber of cylinders and plungers as the engine,

by MN-type
Preumatic Governor (HJ series) and RU-type

The fuel control is conducte

Mechanical Governor (HU series), The fuel pump

is composed of feed pump and priming pump. The

leeding of fuel line is performed with priming
fump before engine start,

e automatic timer is equipped with timer

i's that serve to advance the injection period

in accordance with the variations in engine speed,

ani functions independent of the engine load, This

automat timer is located inside the timing cover

jdriven by engine idle gear. The timer is fitted

N the injection pump on splines, and rotates at
one-half the engine speed,

Fig. 3-34 Automatic Timer

www.cruisercult.com
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3-16 FUEL SYSTEM — Injection Pump

Fig 3-2b Injection Pump Unit Construction

Fuel is farce-fed to the injection pump by 3
plunger (1) that performs the reciprocating motion

with a constant stroke. As the plunger is wrapped
and super accuratcly fitted into cylinder (2} re
placement 1s passible only as a set of plunger and

cylinder, On the plunger cylindrical surface, there
is an oblique groove called control groove (3), and
hole, which connects this groove and the plunger

head and which lies in the middle of the plunger.

There 1s one feed hole (4) in the cylinder, and the
fuel passing through this hale, flows inte cylinder

delivery chamber (5) to open the delivery valve (6}

located at the top of the chamber, Through the
delivery valve, the fuel moves ta the injecticn
nozzle passing through injection pipe, and is then

Injected into the precombustion chamber
The cylinder is covered by plunger control slee,e

(7}, at the upper end of which there 1s a contral
pinion (8) and, 2 slits are cut lengthwise to serve at

guides for the plunger driving face in the lower end
of the sleeve The control pinion meshes in the
control rack (9), Thus the rack, by turning the

plunger can vary the fuel injection amount con

tinuously from zero ta maximum

www cruisercult com
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FUEL SYSTEM -— Injection Pump 3-17

No myection % injection Full injection

Fig. 3-36 Fuel Control System

When plunger (1) 1s at the lawest position, the fuel

fre teed hole (2) fills the delivery chamber (3) at
the top of plunger, and with the rising af the

slunger, the plunger shuts out the feed hole to
increase ail pressure inside the delivery chamber,

causing the delivery valve to open sa that the fuel

ty ed to Injection pipe Further, when the plunger
aushed by tappet is raised up, the ail pressure

tetweer delivery chamber and nozzle reaches

about 100 to 110 kg/em? (1 429 ta 1571 psi},

rausing the nozzle to apen so that the fuel is

jected Inta the precombustion chamber How

ever, continuous rising of plunger causes the

cantrol groove (4) and feed hole (2) ta face each

other sa that the high pressure fuel inside the

Delivery Valve Operation

then delivery valve is pushed back by valve spring

baca.se oil feeding pressure of the fuel is lowered

down as the above said feed hole 1s put through
the control groove At first, relief valve (5) shuts

olf the injection pipe and delivery chamber The
fe volume [rom delivery valve to nozzle at the

ut ing off rmoment is further increased by valve

spring until it contracts with the delivery valve seat

delivery chamber fiows through the hole at the

center of plunger, and passing through the control
groove and feed hale, it 1s pushed back to the
suction chamber, stopping fuel feed,
With the above operation, plunger ts rotated due
to contre! rack and when feed hole and contral
groove upper end part face each other, the feed
hole is put through control groove betare being
closed by plunger so that there is no fuel feeding

and the injection quantity 1s zera At this time the
control rack 1s just in governor side termination,
and when itt comes to timer side termination in the

opposite side, the injection quantity becomes

maximum

Closed Opened

Fig. 337 Delivery Valve Operation

@the_cruiser_cult
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3-18 FUEL SYSTEM — Injection Pump

surface; however, as fuel is not supplied even

though the fuel volume is increased, the fuel
pressure cotrespondingly decreases, Due to this

pressure drop, the nozzle needle is quickly locked

out and the dripping fuel is sucked back, Thus the

Jelivery valve has two purposes: preventing fuel

counter flow and sucking-back action,

Pneumatic Governor

“| 8,
J oF

F
§
g

°o

Opened Suction

Fig. 3-38 Delivery Valve Operation

A chamber

Governor stop lever

B chamber

Full stop capsule

Idling spring capsule

Governor cam

Main spring

Governor diaphragm

Fig, 3-39 Cross Sectional View of Pneumatic Governor

Many demands are made on the engine depending

of the operating condition, In the Model H-engine,

the MN type governor is used, This governor is of
the pneumatic type utilizing intake manifold

vacuum and has specially good low speed stability,

The MN type pneumatic governor is installed on
the rear side of injection pump. As illustrated

above, the governor is separated into two

chambers by a diaphragm, with the A chamber

connected by hose to the venturi and led to the air

cleaner (air horn) by throttle valve, and the B

chamber connected by hose to the manifold side

of throttle valve (auxiliary venturi), The die

phragm is linked to one end of the control rack

and is always kept pushed by the main spring

toward maximum injection side, When the engine

is in operation, the diaphragm is moved by the

difference in pressure between the vacuum created

by air flow and the pressure in the air cleaner, and

fuel control effected by the balance between the

diaphragm and main spring.

www.cruisercultcom
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FUEL SYSTEM — Injection Pump 3-19

Purpose of the Venturi

The venturi 1s installed between the air cleaner and

intake manifold and is actuated by the vacuum

aration in relatian to the throttle opening and

lusing wh ch operdtes the gavernor and controls

the fuel reguired for the engine

The venturi vacuum port is orovided ‘vith an

atxilary venturi and is installed at the side of
the throttle valve

Fig, $40 Venturi Cross Sectional View

Governor Operation

During idling

CL ring idling as the throttle valve is in almost fully Accelerator pedal

losed condition, it results in creating a strong 5viuum in the vacuum chamber By lhis vacuum, PAY
ts rack 1s pulled to idling position by the ry Venture
ualarcing of the governor main spring and idle (Senter ee
spring If in case the engine revolution Increases by

the load variation, this causes vacuum actuated in

tre vausu ni chamber to increase and the rack will
moze in relatian with the movement of the

dieLhragm toward the injection valurre decreasing

direction which will extremely reduce the engine

revolution

Sippose the engine revolution reduces, and the
yecuum in the diaphragm chamber decreases the

slaghragm will move the rack toward the injection

slume increasing direction, thus the engine

rev0 ution Is increased

Main spring

Diaphragm

Full ston capsule

Fig 3-41 Pneumatic Governor Link Mechanism

Idling spring capsute

Governor cam
Governor stop

lever

Main spring

Governor diaphragm

Full stop capsule
waa crlisercult com

Fig 3-42 Model MN Governor Cross Secti
View
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3-20 FUEL SYSTEM - Injection Pump

Low speed revolution at light load
(Idling)

High speed revolution at light load

Fig. 3-43 Pneumatic Governor Operation

On the model MN, the idling spring and accele-

rator pedal are connected, and the diaphragm

movement is prevented in idling condition and

only in close idling condition, The governor idling
spring lever free position is maintained by the

linkage when the idling spring is fully pushed by
the cam, and also when the push rod is in fully

raised position. This condition is idling condition
when the idling spring operates the diaphragm to
maintain steady engine idling,

At Maximum Revolution

lf the accelerator is suddenly depressed all the

way to the floor, the governor cam pulls away

from the idling spring capsule, ceasing interference

with the diaphragm. Since the venturi negative

pr

moves to the maximum fuel injec

essure is low al this tir the control spring

jon position

(contacting position of governor stop lever and full

stop capsule) under action of the main spring

The venturi negative pressure then builds up

together with engine revolution. When the engine

reaches the maximum permissible revolution, the

venturi negalive pressure, using the main spring

force, moves the control rack into the injection

low range. In this way, the control rack moves to

a position in terms of the load and thereby

maintains the maximum permissible revolution,

Should there be engine overload, however, the
engine can not attain maximum permissible re-

volution.

Stopping the Engine

When the stop button in the driver
is pulled out, the control wire conn

'$ compartment

cting tho stop
button and injection pump is pulled, and the
control rack will move toward the injection

volume zero direction, Thus, the engine stops.

www.cruisercul.com
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FUEL SYSTEM — injection Pump 3-21

INJECTION PUMP SPECIFICATIONS

Rotational direction

Can lift

Clackwise as seen trom driving side

6mm (0 24")

Bore diameter
Pump element

Type

7mm or 0 28” (Left reed)

Increased injection at start

Injection order 142635

Purnp stopped

Pump at 1,060 ram

Control tack

sliding resistance

Less than 160 g (5 3 oz)

Less than 50 g (1 8 a2)

Pre stroke

Injection interval angle

Fapoet clearance

Tapoet adjusting shim plate thickness

Camshaft thrust clearance

Camshaft shim plate thickness

19ta 20mm (0075100079)

39°30" to 60°30"
Mare than 0 2 mm (0 008")

01,0203 1 4mm {14 specics}

(00038 00079. 00551‘)

0.03 to 0.08 mm (0 0012 te 0.0020")

010,012 014,616,018, 050 mm

(0 0039, 0 0047, 0 0066, 0 0063 0 0071,00197”)

Free length

Load at 44 mm (1 732}

Load al 36 mm (1 417")

Plunger spring

49 4 mrn (7 945")

16 1 kq (33 3 tb)

37.5 kg (82 7 Ib)

Type

Preaumatic Main spring free length
governor Adjusting shim thickness

Vacuum type

105 O mm (4 134’)

05,10,20,3.0mm

(0 020, Q 039, 0 079, 0 118")

INJECTION PIPE SPECIFICATIONS

Total length

Outer diameter

Inner diameter

528 to 638 mm (10 78 to 21 18)

6 mm (0 24 ')

20mm (008 }

www cruisercult com
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FUEL SYSTEM — tnjection Pump

- 35 }

7
3

5 ah 2 4
one 40 &

tet

ae
§
|

 2
6

1 Air bleeder screw 26
2, As bleeder screw packina 27
2 Air bleeder ripple 28
4, Air bleeder nippie washer 29
5 fnjection pump drain un on washer 30
6 Nipple 34
7 Overflow nippte 32
& Clip 33
9 Qverflow pipe 34

10 Delivery valve holder front lock plate 35

11. Delivery Valve holder rear jack ¢tate 36
12. Delivery valve huider 37
13° Delwery valve spring 38
14° Delwery valve gao«et 39
15, Injection pump delivery valve sub assembly 4Q
16 Injectian pump element sub assembly Ay
17 Injection pump oii level gauge 42
18 [njection pump cleaner 44
19° Air bleeder mpple washer 44
20 Contral rack 4D
21) Rack guide screw 46
2? Control rack caver Al
29> Fuel pipe union washer 48

24 Fucl pipe hollaw screw 49
25 Injection pump cover plate gasket 50

«a
R

12 7

o
O

 B
Y

a

Injection pump cover sub assembly
— ring

Aur bieeder screw packing
Injection pump housing sub assembly

Bear ng
Camshaft shim
Camshaft adjust ring
Enyection pump body stay
Injection pump felt plate plug
Drain screw

Drain screw washer
Plunger contre! pinion
Plunger contrat sleeve
Plump plunger spring
Spring lower seat
Taopet adjustine shim
Inject on pump tappet assembly
injection pump camshaft

Q ring
Bearing
{nyect on pump flange
Qul seat

Spline shalt
Key
Timer rou id nul

Www crursercult com
Fig 344 [Injection Pump Unit Components
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FUEL SYSTEM ~— Injection Pump 3-23

1

?

3
4

5
68

7

8
9

10

uo

Injection pump lever sub assembly
Spring

Gaverr or shaft
Carr

Screw

Governor diaphragm housing
Main spring shim
Governor main spring
Governor digphregm sub assembly
Diaphragm connecting bolt
Injection pump lever sub assembly
Governer housing sub assembly

Full stop capsule

Qraphragm stop lever return spring
Gavernar stap lever w/shaft
Injection pump lever sub-assembly
Adjust washer
Pt sh rod

Adjusting washer

Return spring
Idling spring sleeve
Lever housing

Idiing spring capsule

Fig 345 Pneumatic Governor Camponent Parts

www cruisercult com

@the_cruiser_cult



3-24 FUEL SYSTEM -— Injection Pump.

1. Injection pipe sub-assembly

2, Injection pipe clamp

3. Fuel pipe sub-assembly

pipe hollow screw

“0 ring

Fig. 3-46 Injection Pump Assembly & Pipe Component Parts

DISASSEMBLY

Note

When disassembling and adjusting injection
pump, be sure to test before disassembling
and adjusting except for some case when
testing is impossible, and record the dis-
assembling and adjusting.
Use 2 sets of SST [09260-46011] , [09260-
76014] for disassembly and assembly.
Disassemble and assemble in a clean place,
and use Disassembly Pan with light oil to
keep each cylinder part in order.

Fig. 3-47 Injection Pump Tool Set
SST [09260-46011]

Whe
kee
lost

www.cruiserculicom
Fig. 3-48 Injection Pump Tool Set

SST [09260-76014]
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FUEL SYSTEM - Injection Pump 3-25

Remove the following parts in numerica
order

Drain out injection cam chamber oil,
(1) Drain plug
(2) Fuel pump SST [09276-76010],
(3) No.2 delivery valve holder SST [09270-

760101.
(4) Vacuum hose union,
(5) Purnp lower brac!
(6) Overflow pipe.

Use SST [09245-46010] (1) and SST[09241-
76010] (2) to install injection pump to
the stand,

3, Cut off the seal to remove lever housing
sub-assembly (1) and idling capsule sub:
assembly (2),

4. Cut off the seal, and remove governor dia
phragm housing (1) to take out main spring
shims (2) and main spring (3).
Note

When a number of main spring shims are used,
keep them securely to prevent any from being
lost or getting mixed up.

pa

Fig. 3-51 Removing Lever Housing & Idling
Capsule

a
Fig. 3-52 Removing Diaphragm Housing
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3-26 FUEL SYSTEM -— Injection Pump

5, Removing diaphragm (1) from governor
housing, remove diaphragm connecting bolt

cotter pin (2) and washer (3) to remove

governor diaphragm.

Note

Keep the governor diaphragm away from the oil.

6. Disassemble lover housing sub-assembly,

Note

Do not disassemble lever housing except when

necessary.

(1) Remove injection pump lever, springs

and bushings from lever housing sub-
assembly.

(2) Unscrew cam installing screws to re-
move shaft and cam.

7. Remove injection pump cover with SST

(09276-76010).
8. Use SST [09278-46010] to rotate camshaft,

and keeping tappet in raised position insert

SST [09274-46010] into tappet service holes
in order,

9. Lay aside the injection pump, and remove

the felt plate plug.

Note

Remove the pump from the stand arm to

remove the plug No.2.

Removing Governor Diaphragm

te
S oh

&

Fig. 3-55 Inserting Tappet Inserts

Me Werw.cruisercultcom
Fig, 3-56 Removing Felt Plate Plug

@the_cruiser_cult
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FUEL SYSTEM - Injection Pump 3-27

10, Remove the round nut using SST {O09
46010] and SST [09266-46011]

1. Remove spline shaft using SST[09286-

46011]

12 Unscrewing injection pump flange screw,

remove pump flange together with “0” ring.

3. Remove camshaft

14, After assembling No.2 delivery valve, inspect

control rack sliding resistance,

Specified resistance Less than 150g

(5.3 oz) at pump rpm 0

Caution

Remove carefully the tappet and control sleeves

for inspection, when control rack movement is
not smooth.

i

_ 09266-46011

Fig. 3-57 Removing Timer Round Nut

=~

a F

Fig. 3:59 Removing Pump Flange

hm ARARAALe

www.cruisercult.com

Fig. 3-60 Measuring Control Rack Sliding
Resistance
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3-28 FUEL SYSTEM — Injection Pump

15. Bring down the pump housing so thal its 1

upper part comes down a bit below the level.

Note 2
1. Confirm the control pinion stop position

by moving the control rack fully to left

and right, to prevent error upon assembl-

ing.

2. From now on, keep all parts in the order

of each cylinder in disassembly pan.

16, Using SST[09272-76011], lift the tappet to
remove SST [09274-46010]

17. Remove tappet. 2
Hold the tappet inside camshaft chamber

with SST [09272-76011] and take out that
tappet from camshaft bearing hole, using

SST [09273-76011].

Note 22
When removing tappet adjusting shim plates

inserted in tappet upper surface, place the 2¢
number of sheets and types in the order of
each cylinder.

24

63 Removing Tappet & Shim

18. Remove plunger.
Use SST[09275-46010] to hold plunger
spring lower seat, take out plunger (1)

together with spring lower seat (2) fromm felt
plate plug hole,

09275-46010

Fig, 3-64 Removing Plunger
WWW.CIUISerculLicom
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FUEL SYSTEM — Injection Pump 3-29

19, Take out plunger spring (1).

20. Remove upper spring seat (2) and control

sleeve (3) with pinion (4) attached,

21, Loosen rack guide screw to draw out control
rack.

2%. Remove delivery valve holder lock plate.

23. Remove delivery valve holder (1) with SST

(09270-76010).

24, Remove delivery valve spring (2).

26, Remove the delivery valves,

(1) Turn the handle at upper part of SST

[09271-76011] and screw the tool
into the valve seat service screw,

(2) Using the handle as lever, pull off the

delivery valve seat and gasket as a set.

Caution

Do not screw the tool too far into the seat
service screw.

Fig. 3-68 Removing Delivery Valve Seat
www.cruisercult.com
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3-30 FUEL SYSTEM - Injection Pump

26, Remove pump cylinder (1)
27. Remove governor housing sub-assembly.

Caution

Disassemble governor housing only for oil
leakage between pump housing and governor

housing, and when replacing oil seals.

{

'
Fig. 3-69 Removing Purnp Cylinder & Governor =

Housing ;

INSPECTION & REPAIR Notes

1. Be careful not to touch the sliding surfaces
Wash the parts in clean light oil before inspecting of the pump elements and delivery valves Ce

with your hand when handling them.

2. Wash and clean the outer surfaces of the 1
housings with a soft brush, and blow out
the tapped holes with compressed air,

3. Wipe the diaphragm with cloth, Do not 2
allow gasoline, light oil or other petroleum

products to get on the diaphragm.

Pump Elements =P

11. Examine the sliding parts and if found
damaged, replace the element as a set.

2. Test the tit. (Sinking test)
Tilt the cylinder slightly and pull out the

plunger.

The plunger when released should drop down
smoothly in the cylinder by its own weight.

Turn the plunger and repeal the test al

If defective at any place,
ent as a set, Fig. 3-70 Element Sinking Test

various place

replace the cle

Delivery Valves

1 Pull up the valve and close the hole at valve
seat bottom end with the thumb. When the

valve is released, it should sink down quickly
and stop at the place where the relief ring

closes the valve seat hole.

\f defective, replace the valve as a set.

al
www.ct It.corFig, 3-71 Testing Delivery Valve UIE a
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FUEL SYSTEM — Injection Pump 3-31

Close the hole at valve seat bottom end with
the thumb.

Insert the valve into the valve seat and press
down with finger, When the finger is released,
the valve should rise back to its former

position, Replace if defective,

3, Release the thumb closing the valve seat
hole. The valve should close completely by
its own weight. Replace if defective,
Note

Before using a new valve set, wash off the rust
preventive compound with light oil or gasoline.
Then re-wash with light oil and perform the
above tests.

Control Rack, Pinion

1. Inspect tooth faces and sliding surfaces of
rack, and replace if damaged or otherwise
defective,

2, Inspect pinion tooth faces for damage and
abnormal wear, and replace if defective,

ct springs for damage, decay and rust,
» the defective one(s),

Table 3-4 Spring Specifications

Spring (Delivery Governor Governor
unger | Valve | Main | Idling

Items Prd) Spring | Spring | Spring

Free length 49.4 | 37.0 | 105.0
mn (in) (1,457"}, (4,134"'}

Tote Wind
ing Number

8.5 16.0 10,5

Installing
Lenath

mm {in)

440 | 259 | 360 ;
(1,732"] 1.020") (1.417) 23.7

4,42 1,04 0 fat
fav) | 8881 | (8.6) | (2.8) | 20 mm)

Valve seat portion

uh

Fig. 3-72 Testing Delivery Valve

Control rack

oa SE

0 Pinion

Fig. 3-73 Inspecting Rack & Pinion

Fig. 3-74 Inspecting Spring

www.cruisercult.com
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3-32 FUEL SYSTEM -— Injection Pump

Tappet

Inspect tappet (1), tappet roller (2), bushing (3)

and pin (4) for wear, and replace if defective

Wear limit 0.1 mm (0,004”)

Table 3-5 Tappet Specifications

T
| Specified }_ oiPe Parts Value } Clearance]

an, mm (in) } Limit

Tappet | Outer Diameter |17.0 (0,669) |
Roller Inner Diameter {11,050 to 11,077 |

0.435 to 0.436") |

T Outer Diameter |11,0 (0,433") 0.3 mm

Bpet | Inner Diameter |7,02 to 7,05 (0.012")
“ (0,276 to 0.278)

Roller . ster 16:972 to 6.987
Pin | Outer Diameter 114 274 tu 0.275)

|

Camshaft

Inspect oil seal contact surface (1) and cam surface

essively worn and damaged.(2), replace if exce:

Camshaft Bearing

Inspect the bearing, and if defective, replace as a

bearing assembly,

1, Using SST [09950-20010] , remove the bear
ing from camshaft.

2. Using SST[09286-76011], rernove the bear-

ing outer race from bearing cover,

Fig, 3-75 Inspecting Tappet

Fig. 3-76 Inspecting Camshaft

Fig, 3:78 Removing Bearing Outer
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FUEL SYSTEM — Injection Pump 3-33

3 Press the new bearing auter race into bearing
cover

Fig 379 Assembling Bearing Outer Race

4 Use SST[08285 76010] to assemble adjust
ring shim plate and bearing cone inta cam

shaft and install with a press
09285-76010

Fig 3-80 Assembling Bearing

Pneumatic Governor

Inspect pneumatic governor component patis and
replace if defective

1 Diaphragm (1) for damage and tear
? Main spring (2} far damage and decay.
3. Governor stop lever with shaft (3) governor

(4) and other shaft for damage, bend and
weat conditions

4 Fill stop capsule (5) and idling spring

capsule (6) for operating condition and

spring for decay and damage Fig 3.81 Inspectian Pneumatic Governor
| 2 Cam (7) and levers for damage wear and

deformation

6 Housing (8), (9), (10) for damage, cracks and

inslalling surfaces for damage and defarma-
tion

7 "O07 ving (11), return spring (12) and air

hoses for damage, decay and tear

www cruisercult com
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3-34 FUEL SYSTEM — Injection Pump

ASSEMBLY

Caution
1. Separate the replaced and utilizing parts

after and wash and keep them in order.

2. Replace gaskets and packings with new

parts.

1 Mount pump housing onto pump. stand

using SST [09245-46010] and SST[09241-
76010].

2. Assemble governor housing sub-assembly

onto pump housing sub: ambly.

Caution

1. Coat adhesive on the governor housing and

pump housing installing surfaces before
installation.

2. When assembling injection pump, use a
wooden or plastic hammer.

3. Assemble the control rack, and install guide
screw,

Note

Confirm that rack moves smoothly.

4, Keep the pump cylinder in line with pump
housing knock pin and pump cylinder notch

to assemble cylinder,

Caution

Never drive in the cylinder with a wooden or

plastic hammer, always install securely with

your finger.

sembling Pump Cylindey ww.cruTsercultcom
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FUEL SYSTEM — Injection Pump 3-35

When tightening holders using Torque Wrench,
inspect control rack sliding after plunger is
assembled.

Fitting gasket into delivery valve seat, as-
semble together with valve, and using SST

[09262-76010], drive in lightly with a
wooden or plastic hammer.

Installing delivery valve (1) and spring (2),
temporarily tighten delivery valve holders
(3) with SST [09270-76010].
Note

Bring down pump housing so that its upper
part comes down a bit below the level.
Assernble plunger control sleeve and control
Pinion into pump cylinder,

Note

When assembling pinion into control sleeve,
place the control sleeve adjusting groove
(4) facing toward pinion clamp screw (5).
Assemble so that the pinion can evenly
swing left and right when rack is moved
to right and left.
When assembling the sleeves, inspect fit-
ting condition by moving the rack.

Assemble upper spring seat (6) and plunger

spring (7). Fig. 3-89 Assembling Plunger Spring
Reruisercult.com
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3-36 FUEL SYSTEM — Inejction Pump

19, Assemble plunger (8) and plunger spring

lower seat (9),

Assemble plunger and spring lower seat,

and then insert into cylinder by using

SST [09275-46010]
Assemble, facing the driving face marked

number upward (cover plate side) and the

lower seat notch parts to the opposite side,

Note

Driving face marked number is at control

groove side.

11, Use SS1(09273-76011] and SST[09272-
76011] to insert tappet into the housing.

Setting the plunger driving face and control
sleeve groove, press in the tappet and hold it
by SST[09274-46010).
Note

Fit the driving face into groove facing its

number marks to the pump cover side.

12. Whenall tappets are inserted, tighten delivery

valve holders using a Torque Wrench,

Tightening torque

250 to 350 kg-cm (18.1 to 25.3 ft-lb)
Caution

When one place is tightened, move control
rack to right and left and inspect rack tightness.

13. Measure control rack sliding resistance with
a spring scale, and confirm that the resistance
is less than 150 g (5.3 02) and rack moves
smoothly,

09275-46010

i

hww.cruisercullt.com

Fig. 3:93 Measuring Control Rack Slidj
Resistance

@the cruiser cult
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FUEL SYSTEM — Injection Pump 3-37

14, Lubricate camshaft bearing with engine oil,

Note

To assemble the camshaft, position the mark

on the camshaft end toward the governor side.

and assemble the carmshaft,

(1)
(2)
(3)

(4)

(6)

15, Install injection pump flange, and mes
camshaft play in axial direction by using

SST [09287-76010] .
Clean the surface of pump flange,
Loosen the outer dial of SST.

Tighten the SST handle to camshaft.
Pushing SST handle toward the pump,
contact the outer dial to flange lightly.
Memorize the scale of SST, strike the
rear of camshaft.

Tighten the outer dial firmly by hand,

read the scale of SST.

The screwing distance from dial con-

tact with pump flange is the camshaft

play in axial direction,

Specified play:

0.03 to 0.05 mm (0.0012 to 0.0020")
To adjust, increase or decrease cam-

shaft adjusting ring.

Ring thickness: 0.10, 0.12, 0.14, 0.16,
0.18, 0.50 mm

(0.0039, 0.0057, 0.0055, 0.0063,
0.0071, 0.0197”)

After adjustment, slightly coat liquid

sealer on installing surface, and install
injection pump flange through "0"

ring.

Fig, 3-94 Assembling Camshaft

Fig, 3-97 Installing Pump Flange
www.cruisercult.com
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3-38 FUEL SYSTEM — Injection Pump

16. Install key onto camshaft, and assemble

spline shaft onto camshaft by using SST

[09278-46010] and [09266-46011]
Tighten torque :

600 to 700 kg-cm (43.4 to 50.6 ft-lb)

17, Rotate camshaft by above Holding Tool to

remove SST [09274-46010] .

18, Install the lower plug onto the pump by

using a extension bar and torque wrench.

Tightening torque :

550 to 750 kg-cm (39.8 to 54.2 ft-lb)
Note

Apply MP grease onto the plug screw threads.

19, Perform pump test in this condition and

assemble the governor side by side with the

test.

20, Install the diaphragm with connecting bolt

(1), plate washer (2) and cotter pin (3) onto
the rack.

@the cruiser_cult
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FUEL SYSTEM — Injection Pump 3-39

21, Install the main spring (1), spring shim (2)
and diaphragm housing (3) onto the governor
housing.

22. Install the idling capsule (1) and lever
housing (2).

Note
When assembling, coat shaft, cam and inside of
lever housing with MP grease.

23, Install the delivery valve holder lock plates
(1).

24, Assemble fuel pump assembly (2) with “0”
ring,

25, Lubricate pump housing with diesel oil and
diaphragm with diaphragm oil.

Oil quantity: Pump housing — 150 cc
(0.2 cu.in.)

Diaphragm 2 to 4 drops

Remove injection pump from pump stand,

& B
Fig, 3-102 Assembling Diaphragm Hot using

Fig. 3-104 Installing Fuel Pump

www.cruisercult.com
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3-40 FUEL SYSTEM -— Injection Pump

INJECTION PUMP TEST

Check & Preparations before Test

1. Test nozzle and nozzle holder specifications

Nozzle 4SD-24
Nozzle holder valve-opening pressure

100 to 110 kg/cm?
(1,422 to 1,565 psi)

Re-adjust the valve-opening pressure after each
after each 20 hours use.

Caution

2, The following items must be utilized for in-
jection pipes.

Outer diameter 6 mm (0.24)
Inner diameter 1.6 mm (0.06)

Length —600 mm (23.62)
imum bending radius — More than

25 mm (0.987)
Mii

Caution

If tested or adjusted with other than the
specified pipe, specified injection adjustment
may not be satisfactory, and after assembling
into engine, excessive smoke and defective fuel
consumption may occur.

s

Oil feeding pressure to injection pump should
be 0,5 kg/cm? (7.1 psi)
Remove fuel pump.

Be sure to measure the injection of each
cylinder at the specified measuring cylinder.

Topple the measuring cylinder for 30 seconds
for light oil to gush out, and after that raise
the cylinder to measure.

Note

6. Correct the tachometer after every 2 months,
Accuracy At 2,000 rpm + 1%

Fig. 3-108 Inspecting Tachometer

he cruiser cult



7, U-tube for measuring vacuum pressure

Observe water column at zero point and at
adjusting points, and correct if necessary.

Note
Recording of adjusting points on graph paper

is not accurate since the error due to graph

paper expansion is quite large.

8. Insert spline shaft flange into spline shaft,

and install injection pump into pump tester,

Note

It is better if there is a little of thrust play

between pump and tester,

9, Remove control rack cover and install device

joint bolt, Then install fuel hose (1), rack

scale (2) and injection pipes.
Note

Install the rack scale so that its zero point will

be at the position where the control rack is

pushed fully toward the governor side, and set
it to allow easiest reading of scale graduations,

0. Check oil level in the pump housing, and

replenish if necessary.

11, Using SST [09276-76010], loosen the air
bleed plug and bleed outair.

Tests

Measuring Control Rack Sliding Resistance

Measure control rack weight with the spring scale

(suring balancer),

Table 3-6 Control Racks Sliding Resistance

Pump revolution Sliding Resistance

Orpm Less than 150 9 (5.3 oz)

|__1,000 rom Less than 50 q (1.8 07)

Me

umpFig. 3-111 Air Bleed Pi

Fig. 3-112 Measuring Rack Sliding Resistang
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3-42 FUEL SYSTEM — Injection Pump

ing Adjustment

1, Measuring Pre-stroke,
a) Set the control rack position at 11 mm

(0,433"')
b) Use dial gauge and SST

[09283-46010] to measure the lift
(pre-stroke) of No,1 cylinder when the
plunger moves from bottom dead
center position to injection starting
time (till the fuel flowing to overflow
Pipe just stops),
Adjusting valve 1.9 to 2.0 mm

(0.075 to 0.079")
c) For beyond the adjusting valve, adjust

by increasing or decreasing adjusting
shim plate, located between tappet
upper surface and plunger spring lower
seat, by using SST [09280-46010].

Note

There are 14 adjusting shim plate thickness
types, ranging from 0.1 mm to 1.4 mm with
alternation of 0.1 mm.

2. Measuring Injection Intervals,
a) Supposing No,1 cylinder injection

starting time position as a standard
one, inspect and adjust injection
starting angle in the order of injection,

Table 3-7 Injection Starting Angle

Cylinder 4 |No, 1 4 2 6 3 5

’ |239°30" 299°30'
to to

240°30' |300°30"

b) Follow the similar procedures as in the
case of pre-stroke adjustment, if
injection starting angle is beyond
adjusting value,

Note
With the increase or decrease of 0.1 mm of the
adjusting shim plate, the injection starting angle
will vary by 30’.

3. Measuring Tappet Clearance
a) Use SST [09280-46010] to insert 0,2

mm (0,008'') of the SST
[09288-46011] into the tappet
clearance, and GENTLY rotate the
camshaft BY HAND; it is satisfactory
if camshaft rotates without a large
amount of rotating resistance,
Adjusting value: More than 0.2 mm

(0.008)
Caution

At this time, do not rotate motor of tester.

4 /.

Fig, 3-113 Measuring Pre-stroke
at

Fig, 3115 Adjusting Injection Gap

Fig. 3-116 Measuring Tappet Clear:

.cruisercult.com
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b) 'f defective, repeat the inspection and
adjustment from the item of
pre-stroke adjustment,

Note
If pre-stroke and injection interval adjustments
are correct, the clearance will certainly be more
than 0.2 mm (0.008") and so tappet clearance
adjustment will be unnecessary.

Injection Volume Adjustment
To adjust the injection, loosen pinion clamp

screws and rotate the control sleeve.
Table 3-8 Injection Volume Adjusting Value

Pump | Rack Injection Uneven
revolution | Position [Stroke| Limit Quantit
[pm | mm (in) ~ | ce eusin,) lec (cu,in,

10,5 9 8.2 108.8 0.4
1000 |(0.413) | 299 fo.502 to 0,539) (0.024)

8.0 9 4.3 to 6.1 0.4joe |(0.318) 200 {0.263 to 0.312)| (0.024)
6.5 2.510 4,5 1.0

300 |(0.256) | 5°° fo.153 to 0/275) (0.061)
16.0 7.0 t0 8.0 0.6100 |(0.630) | 19° fo,428 to 0:490)] (0.037)

Plunger, Delivery Valve Test
1, Plunger test

a) Install the pressure gauge on delivery
valve holder of the cylinder, for test.

r— Note
Pressure gauge macimum reading

300 to 400 kg/cm? (4,267 to 5,689 psi)
Injection pipe length Approx. 50 mm

(1.97”)

b) Fix the control rack with rack scale at
7 mm (0,276"'), the position of engine
no-load,

¢) Measure the maximum pressure with
pump rpm at 200 rpm,
Pressure Above 150 kg/cm?

(2,143 psi)
Note[Dever valve should be in good condition.

2. Delivery valve test
a) Follow the same procedures as in the

case of plunger test, stop pump
revolution when the pressure gauge
reading exceeds 150 kg/em (2,133
psi), and keep the control rack
position at zero.

») Measure the time required by valve
holder to lower its pressure by 10
kg/cm? (143 psi).
Time required for lowering down

10 kg/cm? (143 psi)
More than 5 seconds

c) If faulty, replace both the plunger and
delivery valve.

Fig. 3-120 Testing Delivery Valve
Actuisercult.com
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3-44 FUEL SYSTEM -— Injection Pump

Pneumatic Governor Adjustment

1, Assemble the governor, and perform
air-tightness test,

Table 3-9 Airtightness Test

Vacuum Loss Time

From 500 mm Aq to 480mm _ | More than

Aq (19.69" to 18,90" Aq) 10 seconds

r—— Notes

1. When assembling the governor, coat
diaphragm housing and idling capsule with
grease to keep vacuum chamber airtight.

2. Retighten the housing or inspect
diaphragm if the airtight is defective.

2. Adjust the initial set of control rack.
Note

Adjust with full load spring capsule.

Table 3-10 Initial Set Adjustment

Pump revolution | Negative Pri

600 rpm 500 mm Aq 10.1 mm
(19-11/16") (0.398")

ck Position

4
Fig, 3-123 Adjusting Full Stop Capsule

3. Adjust the main spring fT Nes

Table 3-11 Main Spring Adjustment

Pump] Vacuum mm Aa, | Rack Position
revolution | (in Aa.) mm

6.5 to 8.2
| eon (27126) | (0.256 to 0.323")
| 4,0 to 5.5| 600 (23.62) | (0.157 to 0.217")

Boe tee 9.8 to 10.1| 510 (20,08) (0,386 to 0,398")

500 (19.69) 10,1 (0,398")
(Initial Setting)
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FUEL SYSTEM — Injection Pump 3-45

Notes
Adjust by increasing or decreasing the
number of main spring shim.
Place cam lever at more than —35°from
the level (Fig. 3-124).
After finishing adjustment, reconfirm the
Initial setting.

Table 3-12 Main Spring and Shim

Main Spring Total Winding

Free Lengthmm tn} 105 0 (4 134 )}

Nurnbers 10.5 Windings

Shim Thickness mm {in}
05102030
(0.02 0.04,008 012)

2

3

4,
-— Notes

1.

Adjust the idling speed

Loosening the cam lever, place it in idling
position (35 ‘trom the level).
Adjust with shim and washer inside the
idling spring capsule.
To adjust the push rod protrusion if shim is
thick, the washer should be thinned to the
same degree to keep specified push rod
clearance. The reverse case is also similar.

More than 0.3 mm
(0.012)

Table 3-13 Idling Spring Adjustment

Push rod clearance

Pump Rack Position
+

revolution | Yacuurn (mm Aa) | mm (in)
9.2 to 96

(0.382 to 0 378)

7.7 to79
{0.303 to 0311)

| 600 (23 62)
600 rpm |

1 000 (39 37)
|

3

(0,004 0 008, 0.020, 0 04")

There are 4 types in capsule sub-assembly
shim and washer- 01, 02 05, 10 mm

m D fo
} T

Initi
al 

Se
t

98to*g4to 77 to 40to
101 88 79 55

Rack Position mm

ft
!

You
7

Main Spring

Ae
| *
(a al
yoerese” Shims
Ne
x é

Fig 3-125 Main Spring & Shim

Fig, 3-126 Cam Lever Idling Position

Washer Shims Capsute

9) ba ab 0 ets
Push Rod Idling Spring

ANAL

Fig. 3-127 Idling Spring Capsule Components

/ Washer

More than 0 3mm {0 012")

ruisercult com
acvernor Spring Characteristic Fig 3-128 Push Rod Clearance
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3-46 FUEL SYSTEM — Injection Pump

6. Adjust the total injection,

Table 3-14 Total Injection Adjustment

Pump : Injection Volume
revolution eda (6 cylinder)

115.6 to 121.5 ce
150 mm Aq at 500 strokes

HES ren 6-7/8") 7.04 to 7.41 cu.in,
at $00 strokes

r— Caution

Adjust with the full stop capsule if the injection

volume is not within the above value.

7. Seal diaphragm housing (1), lever housing

(2) and full stop capsule (3).

8, Set No.1 cylinder at injection start, and
confirm the injection start mark of spline
shaft.
If not matching, mark again the mating mark

on to the flange matching to spline shaft
mark,

Automatic Timer Advance Angle Adjustment

1. Assernbling automatic timer onto pump
spline shaft, install timer flange and then

mount onto pump tester.

2, Remove camshaft cover to install timer
breaker, and use the stroboscope,

Fig. 3-132 Installing Timer Breaker

@the cruiser_cult
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FUEL SYSTEM — Injection Pump 3-47

Table 3-15 Automatic Timer Advance Angle

Pump revolution L Advance Angle

| 480"ve80rem [Advancing sens |
800 rpm. | 2.5 to 3,5°

[1,050 rpm 5 to 6°
1,800 rpm 7 to 8°Maximum

If the advance angle is outside the specified

range, adjust by using timer spring adjust

washer, These are available in following

sizes:

0.1, 0.2, 0.5, 1.0, 1.5 mm
(0.004, 0.008, 0.020, 0.039, 0.059’)

‘Fuel Pump Test

Hount the fuel pump according to the respective

pump tester types and perform the tests described
below.

1. Suction capacity test
Notescion pipes should be of following sizes.

Pipe inner diameter 8mm (0.31")
Pipe length 2m (78.7")
Suction height 1m (39.4")

a) Operate the priming pump for one
minute at 60 cycles with full stroke.
Suction Capacity

Fuel must discharge within 25 cycles.
b) ‘If the fuel does not discharge within

the specified cycles, check for air
entry and then correct or replace the
defective parts,

c) Set the feed pump tester at 150 rpm
and test the feed pump suction
capacity.

Suction capacity
Fuel must discharge within 40 seconds.

d) If the fuel does not discharge within
the specified time, check for air entry
and then correct or replace the
defective parts,

Discharge Performance Test
a) Connect the pressure gauge onto the

feed pump discharge side.
b) Operate the feed pump at 600 rpm.

Discharge pressure
More than 1.8 to 2.2 kg/cm

(25.6 to 31.3 psi)
c}_ |f discharge pressure is insufficient,

replace the check valve, feed pump
piston and piston spring. WMrstoed.crvisercultcom

Fig, 3-136 Discharge Pressure Test
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3-48 FUEL SYSTEM — Injection Pump

d) Operate the feed pump at 1,000 rpm,
and measure the discharge volume
from discharge side nozzle of 1.54
mmm (0,060") diameter.

Discharge volume capacity
More than 900 cc (54.9 cu.in.)/min.

e) If discharge volume is insufficient,
correct the air entering location or
replace the check valve, feed pump
piston, piston spring.

INSTALLATION

1, Rotate the crankshaft by using crank pulley
installing nut and place the No.1 cylinder at
12°B.T.D.C, of compression stroke,

Note
Confirm by removing the valve rocker cover.

2. Align the injection pump spline shaft and
pump flange marks,

3. Remove the rear cover to install SST
(09284-46010] into camshaft key groove,
and after confirming that spline shaft does
not rotate,

4, Insert the injection pump into the timer
hub, matching the marks of the spline shaft
and timer hub,
Note

When installing the injection pumps, apply
multipurpose grease on the spline section.

5, Temporarily tighten the injection pump

installing bolts and nuts, and remove SST
[0928-46010]
Note

Gently pull with your hand the injection pump
upper part toward the reverse direction of the
engine body, and remove lock plate with the
timing gear backlash in eliminated state.

6, Install the pump fuel pipes and the hoses,
7. Bleed the air from fuel pipe, fuel filter and

injection pump by operating priming pump.

b
Fig, 3-138 Crank Pulley Mark

Fig. 3-140 Mating Marks
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FUEL SYSTEM — Injection Pump 3-49

8 Install injection timing test pipe in No.1
delivery valve holder, and rotate the GOOD TIMING
crankshaft with crankshaft pulley until fuel Fuel
starts injection Timing

Checking9, Gently rotate the crankshaft, and adjust pipe
slowly tilting the injection pump body to Pe» >
right and feft so that the oi! surface rising rl crank:
time comes to the position of 12°B.T.DC GES = Pulley 2
Notes CES > cE

When adjusting injection timing with injection aan
timing test pipe, since there are individual id “
errors and mistakes, it is necessary to repeat the ADVANCED RETARDED

adjustment 3 to 4 times. TIMING f TIMING

0 Full h hi f ntened z Eu tighten the temporarily tighteney tg Pp y tig CS
Injection pump installing nuts and bolts

Fig, 3-141 Check and Adjusting
Injection Timing

1 Install the removed parts
7 Note |
Match the mating mark when installing over

Inection magnet.

12 Crank the engine while depressing the accel
erator, and bleed the air within the injection

pipes,

13. After inspecting the engine while warming,

Inspect and adjust the idling and maximum
revolution.

Mateng Line

Fig. 3-142 Matching Over-Injection |
Magnet Marks |

www cruisercult com
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3-50 FUEL SYSTEM — Mechanical Governor (RU Type)

MECHANICAL GOVERNOR (RU Type)

GENERAL

Fig, 3-143 Injection Pump Assembly

The RU type governor equipped on the Toyota

HU series vehicles is of the mechanical type using

centrifugal force, and serves to control
automatically only the maximum and minimum

engine speeds,

Therefore, within the maximum and minimum

speed limits, the governor remains inoperative, the
speed being controlled by the driver through
manipulating the accelerator pedal,

1. Type Number Classification

ND — EP

Nippondenso ial
product

Injection pump
part

Centrifugal force type
governor

Gear multiplying type

The fuel quantity injected into the engine by the
injection pump is varied by the control rack, with
the governor performing the control by shifting
the control rack in accordance with the engine

speed.

In any case, drawing the control rack toward the

governor decreases the injection quantity, and

pushing the control rack toward the pump

increases the injection quantity.

300 — 1900 A 11 = ND263

air code
Governor installed
Position on pump
(left)

Pump size

Maximum speed regulated revolution

Low speed regulated revolution
www.cruiserculticom
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-51

2. Precautions Upon Handling

When handling the RU type governor care should be given ta the following matters
a

C
c

Oll replenishment

The governor oll capacity should be inspected at every specitied mileage or operating hours with
the oil level gauge and if it ts insufficient remove the breather on the top of the governor or
remove the oll level gauge, and replenish from either hole
The ol level gauge is provided with
two graduations, and the top

qraduation indicates the maximum Stop lever ~ Breather

Capacity while the lawer graduation k d
indicates the minimum The ail level ou t cS Maximum ae

} be bi h level gauge yusting scre
must always be between these two OF

graduations ooo Pe i.
Also, at every specified mileage or to. Tt z
operating hours, the drain plug Timing iv aun
installed underneath the governor hole plug 4

4 Full loadshould be removed, and the ail should position GR ae
be replaced with SAE3O high quality Idbng St Ae

engine oll, (Oil capacity is about 1/0 position I |l—. ‘ Li Full load stopper
ae yw!

ec} - =)

—\¥Adjusting lever ta ELfi- Idle adjusting screw
v

Drain plug

Fig. 3 144 Governor Outside View

Especially, as the RU type governor Is af gear mesh type upon driving, and also as the flyweight
rotates on the governor shaft with multiplying speed the ai replenishment is essential If

replenishment is insufficient trouble rray be encountered due to insufficient lubrication, Thus
attention should be given to o+l replenishment,
Da not open the seals an the full load stopper and maxiinum speed adjusting screw and carelessly
alter the setting positions, (Refer to Fig 3 144),

1) If the setting position of the full load stopper is altered, the fuel delivery quantity during full

load will alter and insufficient power and incomplete combustion (blackening of exhaust
gas) will be encountered

2) If the maximum speed adjusting screw position is altered, the maximum speed regulated

revolution will alter and insufficient power and improper revolution will be encountered
The manipulation of the slapper lever should anly be performed during engine idling (when the
governor adjusting lever is at idling cosition}, If the stopper lever is manipulated when the engine

revalulion is above low speed revolution the engine will not stop only but may damage the

floating lever and shackle within the governor due to extreme force applicalion on these items

therefore, carefully manipulate the stopper lever, (Refer to engine stopping paragraph)

Pertaining to disassembly and assembly of the governor carefully refer lo disassembly and
assembly procedures and care should be taken not to encounter incorrect assembly Especially on

the installation of the retainer ring onto the governor gear complete and on the assembly of the

governor sleeve and spring seat, perform with care www cruisercult com
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3-52 FUEL SYSTEM — Mechanical Governor (RU Type)

CONSTRUCTION & OPERATION

1, Construction

The Fig. 3 145 is a cross-sectional view of the RU type governor while the Fig 3 148 1s an exploded view of
the components

The governor gear assy (103) (disassembled itm number of Fig 3-148) an the injection pump camshaft ts
secured with the round (sleeve) nut (96) The gear installed onto the flyweight (86) 1s meshed with this
governor gear assy Thus, the flyweight rotates with multiple revolution on the governor shaft (88) which ts
secured onto the governor housing (77) as a pivot, and this multiple revolution ratio 1s 2.43 times Due to
this, off hole is provided in the interior of the governor shaft to lubricate the rotating and sliding
components

The governor gear assy 1s composed of the camshaft bushing (102) inserted with the governor gear (101)
and slip disk (100}, and it 1s secured with the retainer ring (98) by installing it into the groove This ship disk
functions as a plate spring, and performs as a damper to prevent the abnormal wear of the governor gear
caused from torque variation encountered during variation of engine revolution

Governor housing
Start spring

vControl rack a “ Damper spring

. zs

a
exec ee >

c -

~— 2 Pre He.

Flyweight ———18 Tree Shaft
g geese °fs Sagane é
a Bed OESD rs

opie anes 3

. SES e c
At = ontrol springaol ye $

pbs |) ° 7

4 ‘4
7 i)

Governor shaft ‘ jadi =~ [-——-- Governor cover
q BA Seesf i es unt TLC T¢ 1 Spring seat

Peges 3
is J

ui

aHEY ¥ Governor sleeve
7

{ Floating lever

LA | ag
> *g,Camshaft I: $4 1 3) Supporting lever

; a
Slip disk Ag r °

Nookba Pees ters Control lever shaft
‘errs pace ores
oe godess

Governor gear Drain plug
assambly

WWW, Cruiser

Fig 3-146 Governor Structure
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-53

When the flyweight opens externally the arm ends will push the Flyweight sleeve assy (83) thrust bearing
shoulder toward the thrust direction
(In the interior of the governor sleeve the idling spring inner (79) and idling spring outer (8Q) are Inserted
The cantral spring (3) 1s instatled onto the shaft (6) of the governor cover (28), and by this spring tension,
the spring seat {78} 1s pushed against the step cut partion of the governor shatt,
The lower end of the floating lever (68) 1s connected onto the connecting pin (6) of the supporting lever
{40} while the upper end is tonnected ante the contro! rack through the shackle (64) The floating level
middle is inserted into the gavernor sleeve groove, and interlocks wilh the gavernor sleeve
Also the adjusting lever (49) which is installed onto the contro! lever shaft {41} 1s connected onto the
accelerator pedal, Due to this, when this adjusting lever (49) 1s moved, the supporting lever (40) moves,
thus, the floating lever moves at this middle point as 4 pivot, and moves the contral rack
Between the control rack connecting arm (85)
and governor housing, the start spring (63) 1s
installed, and the fuel delivery quantity 1s
increased during engine starting If the engine is
suddenly acceleraled during idling, there is a
possibility of stalling the engine
To prevent this damper spring (32) 15 installect
on the upper portion of the governor cover.
The stop lever (67) 1s provided on the governor
housing side, and the control rack is pulled
back up to the stopping position by the arm
(71) which 1s installed on the same shaft Also
when the hand 1s released the stop lever will
automatically return to driving position by the
return spring (73). (Refer to Fig 3-146} Fig 3-146 Stop Lever
On the RU type governor, as illustrated in Fig
3147, timing mark is provided on the
periphery of the governor gear assy which Is
installed anto the camshaft while the timing Timing hole
oainter is installed on the governor housing far plug
timing alignment. This facilitates the timing
setting of the engine with the mechanical
governor on the PES type pump

Timing pointer

PS

Timing mark

Gavernor housing

Remove the timing hale plug (93) on the
governor housing, rotate the injection pump
camshaft, and when the timing pointer aligns
with the timing mark provided on the periphery
of the gavernor gear assy, No1 = cytinder |
Injection starting position will be obtained, Fig 3-147 Timing Alignment

www cruisercult com
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3-56 FUEL SYSTEM — Mechanical Governor (RU Type)

2. During Starting

During starting, when the adjusting lever 1s moved toward the full position, the control rack and floating

lever will move toward the direction to increase the fuel delivery quantity, and the governor sleeve will

move up to the full clasing position of the flyweight.
As the contro! rack is pushed out up to the pasition exceeding the full load position to inject required fuel

delivery quantity, the engine starting is facilitated (Refer to Fig 3-149)

Stop lever

_~ Damper spring

Control rack

se Floating lever

Start spring ~~ @
clk |. ~ Control spring

Fes J

op u ~~ Spring seat
Flywerght ~~] me osywerg Governor steeve

\

i Adjusting lever_

Governor gear ~ eyas

Idbing position

Full toad position

Fig 3.149 During Starting

3. Idling Control

Once the engine is started, the adjusting lever returns to idling position, In this cond:stion, the centrifug

force af the flyweight 1s comparatively weak, thus, smooth idling 1s matnly maintained by the balancing ¢
the sum of the idling spring outer and start spring tension Also, if the engine revolution exceeds th
specified idling, the centrifugal force of the flyweight becomes stranger, thus, the floating lever is move!

toward the rear by compressing the idling spring, and as a result, the control rack 1s moved toward the fie
decreasing direction. Also when the engine revolution reduces, reverse to above will function, thus, constait

idling 1s maintained (Refer to Fig, 3 150} www cruisercult com
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-57

The damper spring will not contact with the

floating lever when the idling 1s constant, but,
when sudden engine acceleration is performed,

and when the control rack exceeds the idling

position toward the decreasing direction, it will

function to prevent the engine from stalling

4. During latermediate Speed

When the adjusting lever is gradually moved
toward the full load side from idling position,

as illustrated in Fig, 3 150, the floating lever
will move toward the fuel increasing direction
at A point as a pivot, and in relation to the

increase of revolution, the governor sleeve will
move toward the right direction, thus, the

speed control is functioned by the tdiing spring
Inner and outer which are installed within the
governor sleeve until the gavernor sleeve

contacts the spring seat,

When the governor sleeve contacts the spring

seat, the pivot A point becomes stationary (as

spring seat is pushed against the step cut

portion of the governor shaft by the strong
spring tension of the control spring}, the fuel

nection adjustment is maintained without the

movernent of the adjusting lever, thus, in
relation with the loacl, the operator must adjust
accordingly, At this time, the governor does nat

function the regulation

§. Maximum Speed Control

When the engine exceeds the specified
maximum revolution due to reduction of load,
the centrifugal force of the flyweight becomes
stronger than the control spring tension, thus,

the governor sleeve moves together with the

spring seat toward the right direction At this
time the floating lever with B point as a pivot

will pull back the control rack toward the fuel
decreasing direction, and functions not to

exceed the specified maximum revolution,

‘Refer to Fig. 3 151)

Damper
|! -“ spring

Start spring

ON

Ven spring outer

Governor sleeve

—-—— — Adjusting lever

——— Idling position

Fig. 3-150 During Idling

www cr isercult com

Fig 3.151 Maximum Speed Contral
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3-58 FUEL SYSTEM — Mechanical Governor (RU Type)

6. During Steep Grade Descent

When descending a grade, the automobile
utilizes the engine brake, thus, reversely drives
the engine At this time, the adjusting lever ts at
idling pasition, and If the engine revolution
becomes higher, the control rack will be pulled
back almost to zero position,

When the engine revolution increases and
exceeds the no-load maximum revolution, the
centrifugal force of the flyweight Increases, and
the control rack is further pulled back from
zero position As the control rack cannot return

further due to being contacted with the rack
guide screw, over torce will be applied onto the
floating lever and shackle, To absorb this over
force, the following lever mechanism 1s
provided
When this type of force is actuated, as
illustrated in Fig 3152, the supporting lever
which is secured by the cannecting bolt, wil
move the spring arm toward the rear while
compressing the safety spring.

7. During Engine Stopping

Set the adjusting lever to idling postion, and
when the stop lever is manipulated, the control
rack will be pulled toward the fuel decreasing
direction by the stop lever arm counteracting

the damper spring. On the other hand, the
floating lever will move the governor sieeve
toward the right direction from idling position
until it contacts the spring seat.

For this reason, when stopping the engine, the
four springs, namely, the start spring, damper
spring, idling spring inner and outer are
compressed thus, the contro! rack will move
almost to zero position from idling positian.
If the engine revolution exceeds the specified
minimum revolution, the engine stopping

cannot be performed even though the stop
lever is manipulated In this case, the governor
sleeve is contacting the spring seat, and the
spring seat 1s pushed by the strong tension of
the control spring Due to this, the floating
lever middle cannot move toward the right
direction at a point, thus, the control rack will
not move

(Refer to Fig 3-153)

—

Control rack

position = 0

Governor sleeve

Safety spring

spring arm

Idling position

Supporting lever &

Fig, 3.152 During Steep Grade Descent

Stop lever ~ ~

| Shackle

Floating lever

Fig 3153 When Engine Stopping C.
Performed

alt com
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8.

If the stop lever is manipulated unreasouably, over force will be brought to bear onto the floating lever and
shackle, and may cause bending of the lever therefore, it ts essential that the stop lever is manipulated only
during engine idling

Governor Characteristic Curves

The Fig 3 154 ts the characteristic curve diagram of the RU type governor, The lines A, B, C indicate the
control rack positions in relation to the revalution when the revolution 1s graduaily increased by tilting the

governor adjusting lever until it contacts the full load stopper A-B indicates the full load rack position

when the gavernor sleeve contacts the spring seat The B point is the starting point of maxtrnum revolution
control, and C paint is the position when the rack 1s pulied back reaching almost up ta na load by

Increasing the revolution, Next, the lines £, F, G, H, J indicate the rack positions when the revolution is

varied by setting the adjusting lever at idling position, E F indicates the rack pushed out condition when the
start spring functions at very low revalution, and F-G indicates the condition when the sum of the idling

spring outer and start spring tension actuates

against the centri-fugal force of the flyweight,
G-H indicates the candition in which the sum

of idling spring outer and inner and start spring

tension actuates, and between H-J indicates the
condition when the governor sleeve contacts

the spring seat by compressing the interior

idling spring due to strong centrifugal force,
The | point is the specified idling position, and
if the damper spring ts installed, it will be as per

dotted line

9. Limit Spring

Pertaining to RU type governor, excessive
smoking may be produced during full load low

speed due to increase of fuel delivery quantity,
Fig. 3-156 indicates the characteristic curves of

the RU type governer. At low speed

revolution, the centrifugal force of the
flyweight decreases, and the rack will move
toward the fuel increasing direction exceeding

the full load pasition as indicated by a and b in
Fig. 3-186
For this reason, the limit spring 1s installed to

regulate the Increase of fuel at low speed, and

to automatically tncrease the fuel during
starting. This ts installed at the end of the

control rack on the pump driving side, and the

construction Is as per Fig. 3-155
The limit spring 1s assembled with constant load
setting, and at intermediate soeed, the rack end

\s separated with A clearance, thus, It Is

adjusted by rotating the adjusting screw. When

the revolution decreases, first, the rack will
move toward the increasing direction of A
clearance, and will contact the rod, This point
isC point of Fig, 3-156

b—yE

A B

= Low speed
c F control
c "Maximum speed |.
£ LI control
3 c

x t
8
fa
f=

§ 0é Pump speed (rpm)

Fig. 3-154 Governor Characteristic Curves

Lock nut Limit spring Limit sleeve
é

,

Adjusting
screw

Fig. 3.155 Limit Spring Structure

b Characteristic at
full load

Characteristic at idling

Rack
 

positio
n 

(mm)—
—

° Pump speed (rpm)——
isercult com

Fig. 3-156 Governor Characteristic Curves
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3-60 FUEL SYSTEM — Mechanical Governor (RU Type)

Even when the revolution is decreased slightly more, the rack cannot move until the sum of the tensional

load of idling spring and start spring counteracts this limit spring. This condition is between c-d, and

regulates the smoking at low speed,

Further, when the revolution is decreased, the rack will compress the limit spring, and will move toward

fuel increasing direction, This condition is indicated with d-e, and due to this, increase of fuel is obtained
during starting,

10. Spring Capsule

This spring capsule is installed to regulate the
increase of fuel at full load low speed
revolution of the engine.

The Fig. 3-158 illustrates of this, but, if the

spring capsule is not installed, the arm which is

installed onto the stop lever shaft will return

completely up to the surface of the governor

housing, by the return spring as shown with the

dotted line. 2 j
In the interior of the spring capsule, a spring Fig. 3.157 Spring Capsule
with a constant setting is inserted,

(This spring as shown in Fig. 3-158 is stronger Fuel incressing direction
than the return spring tension.) Shaft Arm | Control

F es Stop lever rack
By installing this spring capsule, the stop lever,

; i Stop direction
namely; the arm is set at the actual line \

position, In other words, even when the Operating
revolution is decreased, the control rack cannot Vaal

; ‘ ri Returnmove until the sum of the idling spring and Fuel increasing |sorng
start spring tension counteracts the interior mipeknull Start spring Fue eressina

é ; i") rectionspring set load of the spring capsule, This cals coaiie
condition exists between c-d of Fig. 3-156, and Push rod

reduces the smoking at low speed,d e Fig, 3-158 Spring Capsule Action

When the revolution is further decreased, it will be as d-f, but, as this is besides the engine operating

revolution, there is no problem, During engine stopping, the stop lever will push in the spring capsule pull

rod, and will move toward the fuel increasing direction. As the arm end will separate from the rack, the

rack will move toward the fuel increasing direction by the start spring.

www.cruiserculticom
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-61

DISASSEMBLY & ASSEMBLY

1, Disassembly

When performing the disassembly and assembly of the RU type governor, the following tools are required.

t, Tool set for disassembling and assembling
the injection pump,

Puller (for pulling out the governor gear).
Nippondenso No, 95907-01020

Slip torque measuring tool,
Nippondenso No, 95907-01030

Torque wrench (small size of 0 to 120 kg-cm
will be adequate),

Retainer ring removing pliers.

Screwdriver and open-end wrenches of

common tools,

3efore disassembling the governor, thoroughly
wash the pump exterior, and mount the pump
onto the work stand as illustrated in Fig. 3-160.
Remove the drain plug underneath the governor,
and drain the oil,

8, Governor cover removal,

(The figure, indicated in parentheses are
disassernbled numbers of Fig, 3-148.)

1) Remove the return spring (23) of
adjusting lever (49), loosen the lock
nut of the maximum speed adjusting
screw (30), and by loosening this,
release the control spring tension
within the governor,

2) Loosen the six 6 mm and one 8 mm
bolts securing the governor cover (28),
and remove the governor cover
completely by pulling toward the rear

as illustrated in Fig, 3-161.

Fig, 3-159 Special Service Tools

Maximum speed
adjusting screw |

PEATE

Fig, 3-160 Injection Pump Mount

Governor cover

ercult.com
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3-62 FUEL SYSTEM — Mechanical Governor (RU Type)

Governor sleeve removal,

Next, remove the spring seat (78) and
governor sleeve (83) from the governor

shaft,
When the governor sleeve is slightly rotated
as shown in Fig, 3-162, the floating lever
connection will disengage. Thus, pull out at

this position,

Floating lever top removal.

Remove the start spring (63) at the top of
the floating lever (58) with a long nose
pliers, and open the lock washer (52), then
remove the nut, Remove the connecting pin
(57) from the control rack. At this time,
care should be taken not to drop the
bushing.

Flyweight removal.

Remove the snap washer (85) securing the
flyweight as per Fig, 3-164, and pull out the
flyweight (86).

Control lever shaft removal.

Remove the snap washer (45) installed onto
the control lever shaft (41). Next, as per Fig.
3-165, loosen and remove the stopper bolt
(38) (taper bolt), and remove the floating
lever from the arm portion. Then, pull out
the control lever shaft toward the side.

@the cruiser



FUEL SYSTEM — Mechanical Governor (RU Type) 3-63

Gear assy removal.

1) Loosen the hexagon round (sleeve) nut
(96). Remove the retainer ring (98) of
gear assy, and remove the shim plate

(99), slip disk (100) and governor gear
(101),

2) Next, insert the two bolts of the
special tool puller (No, 95907-01020)
into the 6 mm holes in the camshaft
bushing (102), and pull out the
camshaft bushing from the camshaft as
per Fig, 3-166,

Governor housing removal.

Insert the tappet inserts of the special tool
onto the pump unit tappets, and by
removing the six screws securing the
governor as per Fig. 3-167, the governor
housing (77) can be removed from the pump.
body.

Governor shaft removal.

As per Fig. 3-168, loosen the lock nut (90)
on the back of the governor housing, and
remove the governor shaft (88).

Control spring removal,

Remove the snap washer (1) at the opposite
side of the lever, Next, as per Fig. 3-169,
loosen the lock nut (4), remove the stop
screw (8), and pull out the shaft (6) toward
the side of the governor cover, then, the
control spring (3) can be removed,

spring

Fig, 3-169 Control Spring Removal

www.cruisercult.com
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3-64 FUEL SYSTEM — Mechanical Governor (RU Type}

2. Assembly

For assembling the governor, follow the
disassembly procedures in the reverse order, but,

the following points must be kept in mind,
a As illustrated tn Fig, 3.170, the oil hole in

the governor shaft must always face upward
upon assembly
lf this oil hole ts faced downward,

Insufficient jubrication of the flyweight and

thrust bearing will be encountered, thus,
care should be taken on this matter,

Install the fock nut securing the governor
shaft after applying adhesive cement anto

the shaft thread, and always properly tighten

to 180 to 260 kg-cm (130 to 188 ft-lbs}
torque

To maintain the clearance between the

thrust bearing and gear of 0 36 to 0 85 mm
(00137 to 0.0336") as per Fig 3-170,

adjust by increasing the shim plates
{f this clearance is excessive, the rear of the
flyweight will contact with the retainer ring
of the gear assy, and 1f the clearance Is small,

there is a possibility that the gear assy may

contact with the thrust bearing, Thus, care
should be taken on the clearance,
To measure this clearance, temporarily

Install the thrust bearing and governor gear
assy as per Fig, 3-170, and measure the

measurement of A and B from the end
surface of the governor housing It 1s
satisfactory if A — B = 5,85 — 6.35 mm

(0,23 — 0,26"),
This value is C measurement-gear width 5.5
mm (2.17") added ta specified clearance

Governor gear assembly
1) First, install the governor gear, slip

disk, shim plate and retainer ring onto
the camshaft bushing, and assemble
the governor gear assy

Thrust bearing

Oil hole

Lock nut

Governor —
shaft

Shim plate

Governor
housing

TM] Clearance between
gear and bearing

|~0.35 to 0.85mm

p— Governor gear

assy

_|
Fig 3-170 Governor Shaft tnstallation

Camshaft
busning

Camshaft

Governor gear

Pin
(3 mm dta.}

Hole
(3 mm dia.)

Round nut

Retainer ring

Shim plate

Slip disk

Fig. 3-171 Governor Gear Assembly

www cruisercult com
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FUEL SYSTEM -— Mechanical Governor (RU Type} 3-65

2)

3}

Retainer ring installation

As per Fig 9-172, the retarner ring must be
assembled with the chamfered side always

facing toward the tnterior,
This 1s due to the force being applied onto
the retainer ring from the arrow direction,
Thus, the side opposite to sharp edge side

must face toward the exterior, to properly

insert the retainer ring into the camshaft

bushing groove

First, contact ithe retainer ring with a

screwdriver, lightly tap with a hammer, and
Insert It into the camshaft bushing groove,

Then, ciose both ends of the retainer ring
from exterior, and properly insert it into the

groove,

At this time, as per Fig 3172, the A

measurement should be less than 2 mm

(0 079"). Also, always replace the retainer
ring with new part, and assembie If this
retainer ring disengages, the governor gear

will slip, and the governor speed adjusting

performance will be much reduced Thus,
care should be taken as this may cause
engine over run,

Ship torque adjustment,

To obtain the slip starting torque of 40 to
60 kg-cm (347 to 52 1 in tbs) between the
camshaft bushing and governor gear of
governor gear assy, adjust by increasing the
shim plates,
The serviceable limit of this slrp torque is 25

kgem {21 7 tn-lbs), but, if it ts below this,
re adjustment is required,

For measurement, place the governor gear
assy onto the stand of the slip torque

measuring tool as per Fig 3-173, and
measure while meshing the governor gear

assy teeth with the stand Insert the handle
Into the two 6 mm (0.236") holes in the

governor shaft bushing, and measure the slip
starting torque with a small size torque

wrench

Slip disk

Retainer ring

Force

Chamfered side

| A = less than 2 mm
Close both side

x.

Governor gear Slip disk

Sharp edge side

‘Camshaft bushing

Retainer ring

Shim plate

Fig 3-172 Governor Gear Assembly

Governor gear
assy

www crisercult com

Fig 3-173 Slip Torque Measurement
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3-66 FUEL SYSTEM — Mechanical Governor (RU Type)

e, Governor gear installation.

For installation onto the camshaft, as Tapered
illustrated in Fig 3171, insert the 3mm Portion
{0 118°) pin into the 3 mm (0.1187 hole in
the camshaft bushing, and install while
aligning wrth the camshaft key groove
Properly tighten the round (sleeve) nut,
securing the governor gear at 200 to 300
kg cm (14 5 to 21 7 ft-lbs) torque

Stapper bolt

A=0.5 to 15mm

Fig 3.174 Arm Installation

? As illustrated in Fig. 3174, the arm is
installed onto the control lever shaft with
the stopper bolt (tapered) When tightening
the stopper balt, the A clearance should be
05 to 15 mm (00197 to 0 059") as per
Fig. 3-164. (Lock washer 1s not utilized at
this portion, and Is secured by the taper.}

(Old parts} Upper side
Upper side

Spring seat
Governor sleeve

(New parts)
g. When installing the governor sleeve assy and

spring seat onto the governor shaft, assemble Upper side
as per Fig 3-175, but do not mistake the
vertical positions,
If the vertical positions of these are
assembled reversely, it will cause contact
with the control spring, and defective speed
adjustment of the governor will result

h, Floating lever assembly,
Governor sleeve

1) First, assemble the shackle (54} onto
the control rack Spring seat

As illustrated in Fig 3-176, for Fig. 3-175 Governor Sleeve & Spring Seat
connection of both, install the
bushings on both sides of the shackle,
and install the spring arm (55)
together with the connecting pin (57} Connecting pin
and lock washer (52) (at this time, do
not bend rt}, then temporarily tighten
the nut, Control rack

The two bushings installed on both
sides of the shackle differ in shape, Boe Floating lever
The bushing (53) provided with the IM
flange should be installed on the
outside of the governor (nut installed Start spring Sens Crursercult com
side), and confirm the — shackle
movement far smoothness

Nut

Lock washer
Shackle
Ss nap washer

Bushing

Shackle pin

aE. —AFig 3176 Floating Lever Assembly “
@the_cruiser_cult
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-67

2)

3)

4)

Next, insert the connecting bolt (61) through the lower side of the floating lever (58), and install

the snap washer,

Then, connect the floating lever top onto the shackle. At this time, as illustrated in Fig, 3-176,
assemble the shackle pin (59) so that the head will be at the interior side, The shackle pin should

be inserted lightly,

Move the floating lever top fully

toward the front and rear of control

rack stroke, and inspect the floating
lever for smooth movement,
Finally, tighten the connecting pin
(57) nut properly, and bend the lock
washer to secure the nut from

loosening.

Confirm the snap washers and retainer rings

of the governor for proper insertion.

To assemble the governor cover, correctly

place the governor sleeve and spring seat
lower flange onto the governor cover assy

guide, and assemble,

Tightening torque:

Lock nut of governor shaft

Round nut of governor gear

Governor gear — Slip torque

180 to 260 kg-crn (13.0 to 18.8 ft-lbs)
200 to 300 kg-cm (14.5 to 21.7 ft-lbs)

Specified upon assembly
40 to 60 kg-cm (34.7 to 52,1 in-Ibs)

Serviceable limit — 25 kg-cm (21,7 in-Ibs)

www.cruisercult.com
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3-68 FUEL SYSTEM — Mechanical Governor (RU Type)

ADJUSTMENT

After completing the governor assembly, the following adjustments
adjusted in accordance with adj

a,

epoa
os

ra

The

Preparation,

Low speed control adjustment.
Maximum speed control adjustment.
Damper spring adjustment.
Adjustment to conform with engine.

Preparation

Zero position setting of control rack.
Completely loosen the idle adjusting screw
of the governor, and without securing the
adjusting lever, set the rack position at O mm
of measuring tool while pushing in the
control rack to full position. Also, loosen
the lock nut, and remove the damper. spring.
Tighten the maximum speed adjusting screw
to some extent to provide stronger tension
of the contro! spring.
Fill the governor chamber with specified
volume (170 cc) of high quality engine oil.
To perform the governor adjustment and
fuel delivery quantity adjustment, always
perform the test after filling the governor
with oil as the injection pump must be
rotated for test,

Low Speed Control Adjustment

adjustment procedures will be described in
accordance with the governor characteristic curve
diagram illustrated in Fig, 3-179,

a, Rotate the pump at 800 rpm revolution, and
slightly incline the adjusting lever. With the
rack position at 2.0 mm (0.079'") position,
turn the idle adjusting screw as per Fig.
3-180, and secure the lever by tightening the
lock nut.

Next, at 300 rpm revolution, remove the
governor cover, and adjust so that the rack
position will be at 6.8 mm (0,268"') by
increasing the governor sleeve interior idling
spring outer shim plates. (Refer to Fig.
3-181)

ustment standard procedures,
must be performed. These must be

12 Spring capsule set
10.1

10

§ 8 High speed
% 668) — | |X controt
é coRge = Damper spring set

i + 33.1é 3 Bt pa | |
a emis 1,950

200400 800 1,800 2,000
300 600 1,600

Fig. 3-179 Governor Characteristic Curves :

Fig, 3-180 Idle Adjusting Screw Tig

EYEE YY
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-69

c. Set the revolution at 600 rpm, and adjust so
that the rack position will be at 2.4 mm r Idli ring inner

(0.094"') with the governor sleeve interior Chinn pete be lid
idling spring inner shim plates, (Refer to Fig.

3-181)
d, Confirm whether the :rack position will

exceed 11,0 mm (0.433) when the revolu-

tion is at 100 rpm. /

e, When performing the governor adjustment, Governor shaft ]/ \ Spring seat
the rack positions may slightly differ at the shun outs
same revolution during revolution increase

and during revolution decrease, This is called

hysteresis,
D-ring this low speed control, confirm that

the hysteresis is within the specified range

(0.3 mm).

Table 3-16 Low Speed Control Adjustment

Idling spring outer

Governor sleeve

Fig. 3-181 Idling Spring

Adjusting ey Rack Position
lever angle ros mm (in)

100 More than 11(0.433)
300 6.6 to 7.0 (0.260 to 0.0276)
400 4.6 to 5.0 (0,181 to 0.197)
600 2.2 to 2.6 (0.086 to 0.102)
800 Less than 2.0 (0,079)

_ -
3. Maximum Speed Control Adjustment Fig. 3-182 Full Load Stopper Adjustment

a, Set the revolution at 1,600 rpm, incline the
adjusting lever at specified lever angle (—9°),and adjust by turning the full load stopper |
so that the rack position will be at 10.1 mm

(0.398"), Then, secure with the lock nut.
(Refer to Fig, 3-182)

b, Next, at 1,800 rpm revolution, adjust by turning the maximum speed adjusting screw so that the
control rack starts pulling, and secure with the lock nut.

When this maximum speed adjusting screw is tightened (inclining toward the rear), the maximum

controlled revolution will increase, and reversely, when it is loosened, the revolution will decrease,

When the revolution is increased to 1,950 rpm, check whether the rack is at specified rack position of
5.6 mm (0,217") maximum,

c, During maximum speed control, confirm that the hysteresis is within the specified range, (Purp speed

at 1,800 rpm, rack position less than 1.0 mm (0,039"),

Table 3-17 Maximum Speed Control Adjustment

; Pump ;Adjusting one Rack Position
gle en mm (in)

re 1,600 [10.1 (0.398)
-9°47' 1,800 110.0 to 10,1. (0,394 to 0.398)

1,950 [t ess than 5.5 (0.217)

www.cruisercult.com
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3-70 FUEL SYSTEM — Mechanical Governor (RU Type)

Damper Spring Adjustment

a, Set the adjusting lever angle similar to low

speed control, and at 400 rpm revolution,

adjust by turning the damper spring as per

Fig. 3-183, so that the rack position will be

at 5,0 mm (0.197"); then, secure with the

lock nut,

b, Next, at 800 rpm revolution, confirm that

the rack position is at less than 3.1 mm

(0.122"),
In this case, carefully check whether the

damper spring rod movement is satisfactory

or not.

Table 3-18 Damper Spring Adjustment

rpm

+23°+7°| 600 | 38042 (0.1
400 4.810 5.2 (0.189 to 0.207)

0 to 0.268)
800 Less than 3,1 (0.122)

Adjustment to Conform with Engine

When the governor adjustment is finalized,

perform the minute adjustment in

accor-dance with adjustment standard,
utilizing the graduated cylinder (500 cc),
and measure the fuel delivery quantity as per

Fig, 3-184, and readjust by full load stopper.

Table 3-19 Overall Injection
Quantity Adjustment

Injection
Adjusting | bsg Measure] quantity
lever angle J Istrokes | cc (cu,in) at

rpm
cylinder

. 115,5 to 121.51,100 | 500 (7,05 to 7.41)

With spring capsule,

Install the spring capsule, and adjust by

turning the spring capsule to obtain the

specified rack position at specified revolu

tion as per Fig. 3-185; then, secure with

the lock nut,

Table 3-20 Spring Capsule Adjustment
T

Pump.
Adjusting | seed | Rack position

sacl li rm |

-9°+7° | 500 | 0.2 mm (0.008) more than

| 10.3 mm (0.406")
Adjust the rack position

its specified position (Table
|_ 3-19) with spring capsule.

Fig, 3-185 Spring Capsule Adjustment

www.cruisercult.dom
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LUBRICATING SYSTEM

Description

Oil Pump

Oil Filter
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4-2 LUBRICATING SYSTEM - Description

DESCRIPTION

Fig. 4-1 Engine Lubrication System (HU)

—— Engine oil

—----Coolant

n
<= To cylinder block

From oil filterTo main oil hole

www.cruiserculticom

Fig. 4-2 Cross-sectional View of Oil Cooler (HU)
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LUBRICATING SYSTEM — Oi Pump 4-3

OIL PUMP

COMPONENTS PARTS

iE =
 

6
ON

 
OaA

R 
W

N
 

a Qil pump body sub assymbly

Straight pin

Oil pump drive shaft gear

Oi pump relief valve plug

Ou pump relief valve spring

Ql pump relief valve

Out pump shaft

Qi pump driven gear shaft

Gasket

Qul strainer sub assy mbly

Oil pump cover

12 Shaft snap ring

Q~« 15 14 Gil pump drive gear
15 Oil pump shaft key

1413

Fig 43 Qil Pump Component Parts

SPECIFICATIONS
Table 4-1 Oil Pump Specifications

Type Gear Type

Discharge Discharge More than 40 liters
{10 6 US gat , 88 tmp gal )/min

Pump Performance Pump speed 1,800 rpm, °
Oil temperature 98 ta 102°C {208 to 216 F)
Discharge pressure 3kg/cm? {42 7 psi)

Installing load 5 60 to 6 64 kg

Brive 72.453 to 12 471 mm (0 4868 to 0.4875")
Pump Shaft Outer Diameter | ven 13.961 10 13968 mm (0.5458 ta 05461")
Oil Clearance Drive shaft 001310 0,051 mm {0.00057 to 0 00200")

Driven shaft 0014 to 0.042 mm {0 00055 ta 0 00165’)

Limit 02mm (0 008")
TipClearance Specified 0025100105mm (0.0010 to 0.0041")

Lumut a2mm {0 008”)
Side Clearance Specified 6.03 to. 0.09 mm (0 0012 to 0 0035")

Free length 598mm (2 36")
Spring Installing length 479mm (1 887’)

(12 35 to 12 43 Ib}
Relief Valve

Valve opening pressure
Piston to body clearance

30 10 45 kg/em2
0032 to 0 068 mm

(42 7 to 640 psi} wwwery isercult com

{0.0013 to 0. 0027"y>
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4-4 LUBRICATING SYSTEM — Oil Pump

DISASSEMBLY

1, Remove oil strainer (1), gasket (2) and pump
cover (3).

2, Draw out pump driven gear (4),

Caution

Before drawing out the driven gear, check the
tip clearance (gear teeth tip to body clearance),
side clearance (gear side surface to pump cover
clearance) and drive gear to driven gear clearance.
(Refer to Inspection and Repair section)

3. Removingrelief valve plug (5), take out valve
spring (6) and relief valve (7).

[= ig. 4-4 Disassembling Oil Pump

bad4. Fix the pump drive shaft gear end in a vise.

Using a drile (approx, 5mm), remove the

calking of the straight pin (8) which fixes
gear into the shaft. Then drive out the

straight pin.

Caution

1. Always install the sleeve when fixing in a

vise. Do not directly fit the gear teeth part. Mee

2. When removing straight pin calking withdrill, do not damage gear and shaft, Lull one

Fig. 4-5 Driving Out Straight Pin

5. Drawing out drive shaft gear (9) from the
pump shaft (10), take out the shaft from
body with the drive gear (11) attached,

6. Warm up the pump body at from 80 to
100°C (176 to 212°F) with oil heater, then
pull the driven gear shaft (12) toward the

cover side,

www.cruisercult.

Fig. 4-6 Removing Drive Shaft Ge;
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LUBRICATING SYSTEM — Oil Pump 4-5

7. Separate oil pump shaft and drive gear 1

a) Take out the drive gear approx. 10mm i

(0.4") toward drive shaft gear side of |

the pump shaft.

b) Remove the snap ring grom pump shaft. |

c) Take out drive gear from pump shaft |
toward snap ring side.

F
f

|

INSPECTION & REPAIR Fig. 4-7 Removing Shaft & Drive Gear

After washing each of the disassembled parts,
inspect and athen replace the defective parts,

1. Oil strainer (1) for damage, deformation and
tears,

2. Oil pump cover (2) for damage, warpage,

cracks and wear.
3, Valve spring (3) for weakness and breakage.

4. Pump body (4) for damage, crack and wear.

Drive gear (5), driven gear (6) and drive shaft
gear (7) for damage and wear.

6 Pump shaft (8) and driven gear shaft for
damage, bend and wear.

7. Relief valve (9) for darmage and wear.

8. Inspect the driven shaft, and replace if ex-

cessively worn and damaged,

Specified oil clearance 0.014 to 0.042mm

(0.00055 to 0.00165’)
Caution

When replacing driven shaft, heat the pump

body reach 80 to 100°C (176 to 212°F)
with piston heaters, and use a press.

Install the shaft so that shaft end surface
come to a position 37mm (1.4567”) from
the body installing surface. Fig. 4-9 Inspecting Driven Shaft

9, Measure the pump shaft outer diameter, and
replace if excessively worn and damaged,

Specified oil clearance

0.0130 to 0.051mm

(0.00051 to 0.00200’)

www.cruisercult.com

Fig. 4-10 Inspecting Pump Shaft Wear
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4-6 LUBRICATING SYSTEM — Oil Pump

10, Oil pump drive gear and driven gear clearances
a) If gear teeth tip to body clearance (tip

clearance) exceeds 0.2mm (0.008"') or
the gear is abnormally worn, replace

the cover, body and gear,

Tip clearance limit 0.2mm (0.008")
Specified clearance

0.025 to 0.105mm
(0.0010 to 0.0041’)

b) | Measure the gear to cover clearance

(side clearance). If it exceeds 0.2mm
(0,008"), replace the cover, body or
gear,

Side clearance limit 0.2mm (0.008”)
Specified side clearance

0.03 to 0.09mm

(0.0012 to 0.0035’”)

ASSEMBLY

1. Assemble the drive gear.

a stall i shaft.a) Install pump shaft key into pump shaft. Fig. 4-12 Measuring Side Clearance |

b) Assemble snap ring in pump shaft. |
¢) Install the drive gear from drive shaft

gear side of oil pump shaft with a press.

Caution

i After confirming that the pump shaft key fits
in the drive gear groove, install until pump
shaft end surface and drive gear end surface
match,

2. Insert the above assembled pump shaft into } ‘I rk
pump body Liaise ssuineapiaeaimaai prenaia|

3, Assemble drive shaft gear onto the shaft, and Fig, 4-13 Assembling Drive Gear
drive in the straight pin,

4, Calk securely the inserted straight pin.
5, For others, follow the disassembly procedures

in the reverse order.

Caution

Confirm whether or not the relief valve operation

is smooth.

Engine oil capacity (oil pan)
U ... 8.1 liters (8.6 US.qts., 7.1 Imp.qts.)
JJ... 7.6 liters (8.0 US.qts., 6.7 Imp.qts.)

www.cruisercult.com

Fig. 4-14 Assembling Drive Shaft
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LUBRICATING SYSTEM -— Oil Filter 4-7

OIL FILTER

For HJ series

1. Oil filter gasket

2. Oil filter cap

3, Oil filter body gasket
4, Oil filter element gasket
5, Oil filter element

6. Oil filter element gasket

7. Washer

8. Oil filter element support spring

9, Oil filter case

10, Gasket
11, Bolt

12. Drain plug

SPECIFICATIONS

Table 4-2 Oil Filter Specifications

Type Paper Element

Filter Valve Opening 0,8 to 1.2 kg/cm?

Pressure (11.4 to 17.1 psi)

1.0 liters
Oil Capacity (1,06 US qts., 0.88

Imp. ats.)

DISASSEMBLY (Refer to Fig. 4-15)

1, Remove the bolt (11) (for oil filter case set).
2 Disassemble oil filter cap (2), oil filter

element (5) and oil filter case (9).

INSPECTION

1, Replace the oil filter element if excessively
dirtied or damaged,

2. Replace the filter cap and case if deformed

and damaged.
Replace the filter valves for poor fitting,
damage in sliding surface and defect in
operation,

4, Inspect filter valve spring for deformation
} and weakness and replace if defective,

Fig. 4-15 Oil Filter Components

To oil cooler
To main oil hole Relief vaive

Relief vaive

Fig. “4-16 Oil Filter Valve Operation (HU)

ASSEMBLY

Follow the disassembly procedures in the reverse

order,

Note

1. Replace the gaskets with new parts.

2. Assemble the filter body gasket with the
rounded side facing upward (cap side).

3. Assemble the filter case so that bolt

positions (for oil filter drain) face downs,
ward.

rcult.com,
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INTAKE & EXHAUST MANIFOLDS

Manifolds o.oo... cccccesseeee
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5-2 INTAKE & EXHAUST MANIFOLD -— Venturi

VENTURI

For HU series with mechanical governor

For HU series with pneumatic governor

18

DQOVYNAA
BRWNH 

=
>

For HJ series with pneumatic governor

Venturi assembly
Gasket
Hose
Hose

Spring

Connecting rad sub assembly

Venturi

Venturi throttle valve

Nipple

Washer

Union
Throttle vaive shaft
Snap ring
Throttle vaive shaft stop plate

Thrattle valve shalt collar

Adjusting lever
Seal wire

Lead

Stop plate adjusting screw

Verituri pipe connector
Throttie wire support

Fig 5-1 Ventur! Components

INSPECTION & REPAIR
deformation of throttle valve, shaft runout

Inspect for cracks, damage on installing surfaces, damage in screw parts, deformation and damage in

wear In throttle valve shaft sliding parts, smal! venturi parts, and replace the dwfestrueseadglt com

@the_cruiser_cult
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INTAKE & EXHAUST MANIFOLD — Manifolds 5-3

MANIFOLDS

1 Intake manifold
Intake manifold gasket No 2
Intake manifold gasket No 1wh

4 Exhaust manifaid gasket
5 Exhaust manifald
6 Stud bolt

INSPECTION & REPAIR

1 Inspect each part for corrosion, damage and
cracking, and replace the defective parts

Caution[also check the stud bolts used for Installing
manifolds and exhaust pipes.
—

2 Inspect the cylinder head installing surface
of the manifold for warpage, and if it
exceeds the limit, correct or replace
Warpage limit: Intake 0.3 mm (0.012)

Exhaust 0.5 mm (0.020")

Note[renee the gaskets with new ones.

Fig &2 Manifold Companent Farts

Fig, 5-3 Checking Manifold Warpage

Stud bolt (for manifold set)
Tightening torque: 150 to 220 kg-cm

{10.9 to 15.9 ft-lb)
www cruisercult com
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COOLING SYSTEM

Description . 6-2
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Description
6-2 COOLING SYSTEM — Water Pump

DESCRIPTION

Fig, 6-1 Engine Cooling System

WATER PUMP.

DESCRIPTION

Fig, 6-2 Water Pump Cross Sectional View 2,



COOLING SYSTEM — Water Pump 6-3

1, Water pump gasket 7, Water pump cover

2. Water pump pulley seat 8. Water pump seal set
3. Hole snap ring 9. Water pump rotor
4. Water pump bearing 10, Water pump gasket
5, Spacer 11. Water pump body
6. Water pump shaft

Fig. 6-3 Water Pump Component Parts

DISASSEMBLY
09235-60010

1, Remove the cover from water pump body, X

2, Remove the pulley seat, using SST [09235-
60010).

3, Pull out water pump rotor with a press by
using SST [09239-40010] or suitable steel
sheet,

4, Remove the pump seal set from water pump

rotor side and pump cover side,

Su - 3 N ercult.com

Fig, 6-5 Disassembling Rotor & Seal Set
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6-4 COOLING SYSTEM — Water Pump

Remove the snap ring from pulley seat side

of water pump cover,

After heating the water pump cover to

80°C(176°F) with hot water, pull out the
shaft together with the bearing from pump
cover toward the pulley seat with a press and

using SST [09238-47010].

Caution

Never remove the bearing except for
replacement.

7. Use SST [09238-47010] to remove the
pulley seat side bearing frorn the shaft.
Pull out the bearing in the other side toward

rotor side in a similar manner.

INSPECTION & REPAIR

After cleaning the dirt, inspect each part and

correct or replace the defective parts.
1 Inspect the water pump body (1), cover (2)

and rotor (3) for damage, deformation and
cracks,
Inspect the water pump shaft (4) for darnage
and the bearing (5) for operating condition.
Inspect the water pump shaft seal
component parts (6) for damage,
deformation, poor contact and wear,

Notes
Replace the shaft seal component parts as a

set, if a defect is present.
At the time of replacement, apply liquid

sealer on the shaft seal cover contacting

surface toward water pump cover.

ASSEMBLY

1, Use SST [09238-47010] and a press to press
the pulley seat side bearing into shaft until it

stops at the stepped shaft.

Bearing
(Rotor Side}

ay

Fig. 6-8 Inspecting Water Pump Components

Bearing
{Pulley Side)

Fig. 6-9 Assembling Bearing

the cruiser cult
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COOLING SYSTEM -— Water Pump 6-5

va After installing the spacer, use SST

[09238-47010] and a press to press in the
rotor side bearing until the spacer ceases to

play.

Caution

Perform the centering carefully so that the

spacer ceases its play when it touches the outer

races of 2 bearings.

i) After heating the water pump cover to 80°C
(176°F) with hot water, use SST
[09238-47010] and a press to press the
bearing together with shaft from the front

side of pump cover,
Note

Never fit in by pressing the shaft and

bearing inner race.

Press in until the rear bearing outer race

side surface touches the pump cover.

Assemble the snap ring.

After assembling seal component parts into

pump cover and rotor sides, press in the
rotor from rear side until its end surface is

flush with the shaft

When assembling the seal set, coat the frictional
positions of seal with a small amount of
silicone oil.

Note

Bearing
aie oy (Pulley Side)

Spacer

Fig. 6-11 Assembling Bearing & Snap Ring

Rotor side

/ Reh
6 Press in the pulley seat until it touches the

bearing inner race.
Assemble the cover and body so that the
drain hole of water pump cover faces

down-ward.

=mCoating Silicone oil

Fig, 6-12 Seal Set Assembly Order

iieweruisercult.com

Fig. 6-13 Assembling Rotor and Pulley S
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6-6 COOLING SYSTEM -— Thermostat

THERMOSTAT

Table 6 1 Thermostat Specifications

Type Wax

74,5 10 78 OC
(166 to 173°F)

90°C (194°F}

Valve Opening Temp

Fully Opening Temp,

Valve Gpening Travel 10 mm (0 39°}

INSPECTION

Put the thermostat inside the water as illustrated
in Fig 615, and test the valve opening
temperature by gradually increasing the water
temperature, and replace if It is less than the limit,

Valve opening temperature limit

55 'C (131°F}
74.5 to 785°C
(166 to 173°F)
6 mm or 0.24”
(at 83°C or 181°F)

Specified valve opening travel
10 mm or 0.39” (at 90°C or 194°F)

Specified temperature

Valve travel limit

Radiator upper tank(For Ar bleeding}
t

Radiator

hed From water pump.

Bi ss valveBy-pass hole Y Pat
{To water pump)

Fig 6-14 Thermostat Crass Sectional View

Fig 615 Inspecting Thermostat

www cruisercult com
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COOLING SYSTEM — Radiator, Fan & Fan Drive Shaft 6-7

RADIATOR, FAN & FAN DRIVE SHAFT

Radiator Radiator by-pass pipe
| Radiator pipe

1 Fan 4 Fan drive shaft stay insulator
2. Fan drive shalt assembly 5, Plate
3. Grease fitting

Fig, 6-17 Fan and Fan Drive Shaft Component (HU}

Table 6 2 Radiator Specifications

Coolant Capacity (Radiator) 35 liter (3.7 US qts 3.1 Imp. gts}

(Total 17 3 liter (18 3 US gts 15.2 imp. ats.) wfdruserdult com
otal) 12.6 liter (13.2 US gts 11.0 Imp. ats.) , S

Valve Opening Pressure 0.9 kg/cm? (12.8 psi)
@the_cruiser_cult



COOLING SYSTEM — Radiator, Fan & Fan Drive Shaft

©oOnng
rawr 

=
ao

)

Radiator hose

Hase clarnp

Rachator pipe sub assombly

Pioe clamp stay

Rad ator cap

Radiator

Drain cock

Grammet

Hose

Hose

Hose clamp

12

13

14

18

16

V7

18

19

20

21

Rachator by pass pipe

Grommet

Rachator hy pass pipe clamp

Pan shroud

Radiator hose

Radiator pipe No 1

Reservoir tank hose

Reservar tank pipe

Reservoir tank hose

Reservoir tank

It com
Fig 618 Radiator Component Parts (HU)
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Radiator, Fan & Fan Drive Shaft
COOLING SYSTEM — Hoses & Pipes 6-9

INSPECTION & REPAIR

Disassemble the fan and drive shaft, radiator and
fan shroud to clean each of the parts, then inspect
following.

1. Fan for damage, crack and deformation,

2, Fan drive shaft for damage and run-out, and
the bearing, universal joint and spline for
their operating condition,

Note

When replacing, replace as an assembly with
bearings attached even though only one part is
defective.

3. Radiator for leakage, fin for damage and

clogging, and oil cooler parts for leakage and

clogging.
Note

1. Correct damaged fins as illustrated in Fig.

6-19.

2 To test water leakage, apply an

atmospheric pressure of 0.9 kg/cm? (12.8

psi) and soak in a water tank, and then test
by checking for air leakage.

4, Inspect the spring tension and airtight Fig 6-20 Testing Radiator Cap
condition of radiator cap pressure adjusting

valve and negative pressure valve, and replace
if the valve opens at a pressure less than the
limit.

Specified valve opening pressure

0.9 kg/cm? (12.8 psi)

HOSES & PIPES

INSPECTION

Inspect each hose and pipe for damage,

deformation, weakness and rust,
if defective, repair or replace the part involved.

www.cruisercult.com
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ENGINE ELECTRICAL

General 
7=2

Starter .... 
7-3

Alternator 
7-13

Generator Regulator ,

Preheating System ...

Over Injection Magnet .......

uisercult.com
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7-2 ENGINE ELECTRICAL -— General

GENERAL

The electrical Components of the Model H engine charging parts, all of which are electrically
'can be roughly divided into starting parts, connected as shown in Fig 7 1 and 7 2 |

preheating parts over injection parts, and

Glow plug |

para Glow plug relay

Over Injection magnet

Li Glow plug controller
1 8) Charge warning light |

wl
= mS 

7

oy Starter relay ~

i 1¢ |

Battery

Generater regulator

Fig 71 Engine Electrical Connectian Diagram (HU)

Giow plug

oll al 7 :
7

Glow plug
Starter relay
switch “os

Glow plug controller

Over injection magnet

Lt |

Alternator

Battery —

Generator regulator

Horseredit com

Fig 7-2 Engine Electrical Connection Diagram {HJ}

@the_crutser_cult
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ENGINE ELECTRICAL -— Starter 7-3

STARTER

Pinion

Magnet switch

Starter clutch Field coil Armature

Fig. 7-3 Starter Cross Sectional View

Starter switch

oo
meee 50 tarminal

Pull-in coil | Hold-in coil

Starter relay

Battery

b----4-—

30
Terminal,

Main
terminal

Armature

ini

Shunt field coil

www.cruiserdult.com

Fig, 7-4 Starter Operational Diagram
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7-4 ENGINE ELECTRICAL - Starter

COMPONENTS

WNSDOONA
HaWN=

Magnet switch assembly
Drive lever set pin
Pinion drive lever
Washer
Washer
Washer
Starler armature assembly
Washer
Bearing sub-assembly
Clutch sub-assembly
Pinion stop nut
Snap ring
Connecting plate

14 Lead wire
18 Starter drive lever housing
16 Orive housing bushing
WF Drive housing cover
18 Starter cover assembly
19 ‘OY ring
20 Commutator end frame bushing
21 Starter brush
22 Commutator end frame
23 Starter brush spring
24, Starter yoke
25 Pole core
26 Starter field coll

Fig. 75 Starter Component Parts

Table 7-1 Starter Specifications

Nomina! Voltage 12 volts Voltage At 11,5 volts
Output Power 25 KW No Load Char- Amperage Less than 100 amperes

acteristics
Rated Time 30 secands Revatution More that 4,000 rpm

Clockwise
Rotational (as seen from Voltage At 5 volts

Irection

pinion side} Lock Amperage Less than 1,800 amperes
Number of Poles 4 characteristics More than 3.5 kg m
Number of Torque
Pronreath 11 (25.3 ft Ib} www cruisercul com
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ENGINE ELECTRICAL - Starter 7-5

DISASSEMBLY

1, Remove the nuts underneath the magnetic

switch main terminal, then rernove the

connecting plate (1) and the lead wire of the

shunt field coil (2),
2. Remove the magnetic switch (3).

Note

Unscrew the two set screws, then hooking up

the magnetic switch, disengage it from the
pinion drive lever to remove the magnetic

switch,

3. Remove the starter cover (4) and “O" ring,

4, Disconnect the field coil and shunt field coil

terminals from the brush

Remove the commutator end frame,

5. Remove the starter yoke,

7, Remove the drive lever set pin (1), then

remove then armature (2) together with the

drive lever (3) as illustrated in Fig, 7-8.

8 Pull out the starter clutch,

(1) Use the tool as illustrated in Fig, 7-9
to drive out the pinion stop nut

towards the clutch, first.

(2) Remove the snap ring to pull out the
clutch together with stop nut,

Fig, 7-8 Removing Armature

1,5 ~2, Onm ||! Fam

|6
} ©

|

|
|

| |
L_J www.crifisercult.com

Fig. 7-9 Removing Starter Clutch

——
-
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7-6 ENGINE ELECTRICAL - Starter

INSPECTION & REPAIR

Armature Shaft
Inspect the following items, and correct or replace

the defective parts,
1, Shaft to bushing clearance: if it exceeds the

limit, replace the bearing. (Refer to Table
7-2)

Table 7-2 Shaft to Bushing Clearance Limit

0.2 mm (0,008"")
0.2 mm (0,008'")
0.3 mm (0.012'')
0,2 mm (0,008'')

Housing Side
Pinion Side
Center Side
End Frame Side

Clearance limit
0,2 mm (0.008"")

Fig, 7-10 Shaft & Bushing Inspection

Commutator

Inspect the following items, and coorrect or

replace the defective parts.

1, Stains and burns over the surface: clean with
sand paper,

2. Abnormal wear: dress with a lathe.

3. Diameter wear: if it is less than the limit,
replace the armature,

Wear limit

Specified wear

46.2 mm (1.819”)
48.2 mm (1.898”)

4, Mica depth between the segments: if it is less
than the limit, file off the mica,

Mica depth limit 0.2 mm (0.008)
Specified mica depth 0.5 to 0.8 mm

(0.020 to 0.032")

Armature Coil

1. Ground test

(1) Use an armature tester to test the
continuity between the commutator

and the core of the armature coil,

(2) If the pilot lamp lights, the armature is

grounded, Correct or replace the

armature coil,

Wear limit

46.2mm

wyw.cruisercult.com
Fig. 7-13 Testing Armature Coil for

@the cruiser cult



ENGINE ELECTRICAL -— Starter 7-7

Short circuit test2

(1)

(2)

3. Open

(1)

(2)

Field Coil

1, Open

(1)

(2)

a

Place the armature on the armature

tester, and hold a hacksaw blade over

the core while rotating the armature,

and test whether or not the hacksaw
blade pulls in or vibrates,

!f the hacksaw blade pulls in or

vibrates, the armature coil is shorted,

Repair or replace the armature,

circuit test

Check the armature coil for open

circuit by placing on the armature

tester, and connect the two segments

to test the open circuit.
lf the pilot light does not glow even at

one location, it indicates open circuit;

therefore, correct or replace,

circuit test

Perform continuity test between the

con-necting lead terminals and the

field coil and shunt field coil

terminals,
|f the continuity is defective, the field
coil has an open circuit,

Ground test

(1)

(2)

Test the continuity between the yoke

and each of the field coil and shunt
field coil terminals,

If there is continuity, remove the pole

cores in order and find out the

grounded places to repair.

Fig. 7-16 Testing Field Coil for Open Circuit

www.cruisercult.com

Fig, 7-17 Testing Field Coil for Ground,
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7-8 ENGINE ELECTRICAL -— Starter

Brush holder

1. Inspect the positive side brush holder and

the negative side brush holder; also, the end

frame for insulation,

2. Incase of continuity, repair or replace.

Brush

1, Measure the brush length, and replace if the
length is less than the limit.

Length limit 13 mm (0.51)
Specified length 20 mm (0.79")

2, When the brush is replaced, dress the brush

with sand paper to obtain proper contact.

3. Measure the brush spring installing load with

a spring balancer,
(1) The spring balancer should be read just

when the brush spring leaves the
brush,

(2) If the load is less than the limit,

replace the spring.

Load (Tension) limit 1200 g (2.6 Ibs)
Specified Load

1700 to 2400 g (59.8 to 84.5 oz)

Starter Clutch

1, Check the pinion teeth surface for wear and
damage and replace if defective.

2. Replace the starter clutch if it does not
rotate freely or is slipping in the driving
direction,

Serviceable
limit : 13 mm

Over 1200g

@the cruiser cult
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ENGINE ELECTRICAL - Starter 7-9

Magnetic Switch

r—— Caution

1. Inspect the magnetic switch with starter

assembled. If inspected separately, the

main contact may be deformed.

2. If the connecting plate of the lower main
terminal field coil is removed, the starter

does not rotate.
3. Disconnect the lead wire of the shunt field

coil.

50 Terminal

Fig, 7 22 Pullin Coil Test
1. Pull-in coil pulling test

Impress 8V between the magnetic switch

terminal and lower side main terminal If the
plunger Is pufled in strangly, the pull in coil

Is satisfactory
50 Terminal

2, Hold-in coil holding test.
(1) Have the plunger pulled in by

impressing 8V between the
termian! and lawer main terminal and
also with the magnetic switch body

(2) If at this time, the main terminal is

disconnected and the 8V impressed

only on the hold-in coil, the plunger

should should still be pulled in

3 Return test
(1) [mpress 12V between the lower main

terminal and magnetic switch body
(2) Push in the plunger and then retease

the plunger.
The plunger should return quickly to

{ts stop positian

Caution

The } terminal of battery must be connected to
\ main terminal. www cruisercult com

Fig. 7-26 Starter Switch Returning Te:
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7-10 ENGINE ELECTRICAL - Starter

ASSEMBLY

1, Upon assembling, coat the housing bushings,
armature shaft splines, starter clutch drive

ring, the magnetic switch retaining parts of

pinion drive lever, the engaging parts to drive
ring, hinges and the magnetic switch plunger

with grease,

2. Assemble the starter clutch,
(1) Assemble in the following order the

washer, center bearing and the starter

clutch into the armature shaft.

(2) Calk the pinion stop nut with a punch

at four pla

3, Assemble the drive lever into the clutch, and

after assembling the armature (1) with the
drive lever (2) into the housing, fix the drive

lever with the set pin,

4, When assembling the yoke, assemble by
fitting the knock pin of the yoke into the
center bearing and housing holes,

www.cruisercult.com
Fig. 7-29 Assembling Yoke
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5, Assemble the commutator end frame.

(1) Insert one piece of Bakelite-made
thrust washer and two pieces of

Iron-made thrust washer into the

armature shaft in order,

(2) Mate the end frame notches with the
yoke concave parts (oil inlet port (1)
and terminal (2) should face in the

same direction) to assemble, and then

inspect the thrust of armature shaft.

(3) When the thrust clearance is beyond
the specified clearance, select the
thrust washer and adjust.

Specified thrust clearance

0.05 to 0.35 mm

(0.002 to 0.014")
Thrust clearance limit

0.8 mm (0.032)
Note

After assembling the end frame, pour engine oil
into the bearing oil inlet port.

Assemble the brushes,
7. Assemble the 0" ring and the end frame

cover,

2

8, Assemble the “O"' ring and magnetic switch,

Fig, 7-33 Assembling Magnetic Switch

www.cruisercult.com
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712) ENGINE ELECTRICAL - Starter

9, Connect the connecting lead wire of the

shunt coil, and the plate.

Performance Tests

Perfor m the following tests upon the starter

assembly.

(1) No-load test, (2) Lock test

Notes

If equipment for lock test is not available,

make the no-load test only.

Use a fully charged battery of 12 volts.

No-load test

The starter is satisfactory if it rotates

smoothly at a constant speed of more than

4,000 rpm at 11,5 volts with a current draw

of less than 100 amperes,

Note

12 wv

To perform the test in a simple method, make
the connections as shown in Fig.7-36 and apply

‘olts directly.

2 Lock test

With the armature locked, the current draw

should be less than 1,800 amperes at 5 volts
producing a torque of over 3.5 kg-m (25,3

ft-lb),

Fig, 7-34 Connecting Wire & Plate

Ammeter

Varia
ble 

resis
tor

©
Voltm

eter

Batt
ery

Starter

Fig. 7-35 Starter No-load Test

Main Ammeter
terminal

Fig, 7-36 Starter No-load Test

www.cruisercult.com
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ENGINE ELECTRICAL ~— Alternator 7-13

ALTERNATOR

DESCRIPTION

_- Stator
Fan— MT — Rotor

NH

Brush = a HA z

Pulley ‘i %;
} 7

_ didi}, iii gem VEN rn Be wr

} 4 Bie led

y a ‘idevl oa
oer po i

Pai cos
Slip ring ea th | Neco ical

Rectifier |+——— Rear end frame
Drive end frame ————____ {dass

T

Fig, 7-37 Alternator Cross Sectional View (HU)

—

Fan—

Rotor—

Bearing saa

Pulley —

Drive end frame.

_-- Bearing

a — Slip ring
i

Rectifier

Rectifier
end frame

ercult.comwww.cru

Fig. 7-38 Alternator Cross Sectional View (HJ)
oy
(as
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7-14 ENGINE ELECTRICAL — Alternator

Neutral point Charge warning light

B IG Switch

1
} ‘

Stator coil
7 8

E ]Q
6

pa

Rectifier F N

Rotor coil F E 1

‘

Alternator Generator reguiator

Fig, 7 39 Charging System Wiring Diagram (HU)

— — 1 oe ee

[ IG Swatch 1G
Neutral point o-oo .

| Ammeter

car ;1g

° = a 8 Po
Rectifier Ps

| Rotor cail pA, A
WE " E

| _ —_ J a
Alternator Generator regulator

Fig. 7-40 Charging System Wiring Diagram (HJ)
SPECIFICATIONS

Table 7-3 Alternaotr Specifications (HU & HJ}

Rating voltage 12 volts Full wave rectification by
Rectification

six integral silicon diodes
Output current 35 amperes

(14 volts, hot}

Polarity Negative grounded

Direction of Clockwise as seen from No load revolution 650 to 950 ram
{14 volts, Q amperes}

revolution pulley

Generator Output power Less than 3500 rpm |
connection Three phase, Y Type revolution (14 volts 35 amperes crusser ult com
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ENGINE ELECTRICAL — Alternator 7-15

HU Series

15 16

HJ Series

oo 6 9

rh OTe ome G8 up & &

rer 6 1s coe 9 DeTb aaacnr® | om & OF 14 we
pi ay <n) | he 1 & — te 6

. Zl eea a oer wa ot A!12 {4 | em Ca at f yaw ew
WA gee yt ka hoe
12 BY eet

mt ; 6 og tw Me,

10 22 ah. 6
es

8

os ary 4
eto Ie oe

pS el AL 4 — a
a ¢ qs a 0,9oe OAR te 2 4 pe

@ = y & * ae 8 5bed Oe red
| a°,° 1 18 |
1 I * 54 19

2 7

1 Pulley 13, Halder with ©) rectifiers
2 Fan 14 Halder with ©) rectifiers
3 Lock nut 15 Spacer ring
4 Relainer plate 16 Snap ring
5, Bearing 7? Key
6. Terminal insulator 18 Rotor assembly
7 Drive end frame 19, Stator assembly
8 Clamp 20 Rear end cover
9, Lead wire 21. Fell washer

10 Brush holder sub assembly 22. Busting
11 Brush 24, Rear end frame

12 Brush spring 24, Rear end cover

www cruigercult com

Fig 7-41 Alternator Component Parts
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7-16 ENGINE ELECTRICAL — Alternator

as

7—— Precautions on Alternator

1. When working on the alternator, be sure to
keep tn mind that rts terminal B ts always
under voltage from the battery plus side,
and that turning on the ignition switch will

also impress battery voltage on the F
terminal

2. Carefully note the battery polarity. Never

make any connections with the polarity
reversed.

Reversed connection allow large current to

flow from the battery and damage the

rectifters and wiring.
3. In charging the battery with quick charger,

be sure to have the battery terminals

disconnected,

Use of the quick charger with the alternator

connected to the battery will damage the

rectifiers,

Never the engine with the lead wire

disconnected from the alternator B termi-
nal

This might cause the N terminal voltage to
rise excessively and burn out the regulator

voltage relay coil. If required to have the B
terminal open, also have the F terminal

disconnected.

In adjusting the regulator, be sure that the

socket connection Is pulled out beforehand
Attempting to adjusting regulator while in
connected state might short the contacts

and fuse them together.

When washing the car, use care not to direct

the water hose directly on the alternator.

Presence of water on the rectifier surface
will lower rectifier performance.

Do not rotate the alternator by itseld.

Circuit Tester Polarity

The following precaution should be observed when
testing continuity with circuit tester, The current
flows from the tester (—) terminal to its (+)
terminal, The tester (+) terminal becomes (—}

polarity and tester (—) terminal becomes (+)
polarity, and these differ from polarities obtained
in voltage and current measurements Therefore if

the semiconductor being tested shows the same
polarity, this indicates cantinurty, If reverse, this
Indicates no continuity, This point should be

specially kept in mind when checking recti-fiers Fig 7 42 Circuit Tester

www cruisercult coh
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ENGINE ELECTRICAL — Alternator (HU) 7-17

ALTERNATOR (HU)

DISASSEMBLY

1. Remove the vacuum pump.

(1) Remove the three through bolts

attaching the rear end frame, and take

off the rear end frame with vacuum

pump attached,

(2) Remove the oil hoses and vacuum

pipe.

(3) Remove the three screws from rear
end frame and take off the rear end

cover and felt,

Rear End Cover

Fig, 7-44 Rear End Frame Removed

(4) Remove the three through bolts
mounting the vacuum pump and take
off the vacuum pump assembly by

lightly tapping the pump drive end

frame with plastic hammer.

Caution

Take means to prevent dirt from entering the

vacuum pump.

2, Remove the pulley with fan attached,

(1) Remove the pulley lock nut.

Hold SST [09841-56010] in a vise and
have the rotor core locked into the

alternator stand,

Note

Do not attempt to remove the lock nut by

holding the rotor shaft in a vise.

Clamp the SST [09841-56010] in the vise
so that the stator coil will not be
contacting the vise. w.cruisercult.com,

Fig. 7-46 Removing Pulley Lock Nut

he cruiser cult
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(2) By using SST [09950-20010] , remove
the pulley with fan attached.

(3) Remove the woodruff key,
(4) Take off the bearing retainer plate by

removing three attaching screws,

3. Remove the rotor assembly from drive end
plate,

(1) Remove the bearing lock nut, Use SST
[09841-56010] and [09333-55011]
32 mm wrench,

Caution
Bearing lock nut has left-hand threads.

(2) Using SST [09950-20010] , draw out
the rotor assembly.

Fig. 7-47 Removing Pulley & Plate

Note

Hook on the universal puller so that it will not
contact the stator coil.

4, Remove the bearing from drive end plate.

09950-2001

09333-55011

09950-20010

09841-66010

www.cruisercult.com
Fig. 7-50 Bearing Removed
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Pull out the stator coil with brush holders

and rectifiers complete from the drive end

frame,
(1) Remove the brush holder mounting

screws (1) from the inner side of drive

end frame,

Fig. 7-51 Brush Holder Removal

(2) Remove the rectifier mounting nuts
(1), washers (2), and (+) side insulators
(3) from front side of drive end frame,

(3) Remove the socket mounting clamp

(4) from the frame by removing one
screw,

Fig. 7-52 Rectifier Removal

(4) Take out the stator coil with brush
holder with rectifiers complete from

the drive end frame.

Note

Rectifiers at (+) side are provided with
insulation washers (1).
Tuck in the wiring harness from socket

when drawing out the stator coil.

Fig. 7-53 Stator Coil Drawn Out

Unsolder the rectifier and brush holder leads

by using soldering iron.

Note

Do not remove the rectifier unless found
necessary to do so.

In unsoldering the rectifier, hold its lead

wire with long nose pliers to prevent “

overheating and melt off the solder

quickly. TM
www.cruisercult.com

Fig, 7-54 Removing Rectifier

@the cruiser cult



7-20 ENGINE ELECTRICAL — Alternator (HU)

7 Remove the spacer ring (1) and snap ring (2)
from rotor assembly

Note

Do not disassemble unless found necessary to
do so.

INSPECTION

Brushes

1 Brush length

Check the brush length and replace if worn
over the limit

Standard length 12.5 mm (0.492”)
Service limit 5.5 mm (0.2177)

2, Check the brushes to see if they mave freely
in the brush holders Also check for
continuity between the brush holders and
end frame, if continuity Is Indicated the

insulation Is defective, necessitating

replacement

Le
e Brush replacement

Insert the new brush in the holder so that it
protrudes out about 125 mm (0.8") and
then solder on the brush lead wire After
soldering, cut off the surplus wire

Note

1. In replacing the brush, do not solder it
drawn in too deep.

2. After soldering, check the brush to see if it
moves freely in the holder.

Fig 755 Rotor Disassembled

Service limit 5 5mm

OC ©

Fig. 7 56 Brush Length

Stator Coil

Stator coil ground test can be performed while the
rectifiers are still installed but for the open-circuit
test, the rectifier leads must be disconnected,

1 Stator coil ground test
Using a circuit tester, check the continuity
between the stator cot! and stator core
tester indicates continuity, the cou! is groun-

ded and should be repaired or replaced.
Resistance Infinity By

& * a
WwW Crulsercu It com

Fig 7-58 Stator Coil Ground Test
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2 Stator coil open-circuit test
Check the continuity between the stator coil

four jeads, If tester does not indicate
continuity, the col has open circuit and

should be repaired or replaced
Resistance 0

Rectifiers
Sectifier short-circuit test can be performed
between the N and B ar E terminals but for the

open circuit test, the rectiter must be disconnected
‘rom stator coil, In case of defect, the entire
assembly must be replaced

1 Short circurt test
(1) Plus side rectifiers

Touch the B termina! with tester (—)
probe and stator co N termina! with
tester (+) probe

Resistance = Infiniry . Normal

Close to 0 $2. Sharted

{2) Minus side rectifiers
Touch the E terminal with tester (+)
probe and stator coil N terminal with
tester (—} probe.
Resistance Infiniry : Normal

Close to 0 $2 . Shorted

2 Open circurt test
(1) Plus side rectifiers

Touch the plus side holder with tester
(+) probe and rectifier lead wire with
tester (—) probe.
Resistance Close to 0 © : Normal

Infinity * Open

Fig 7-59 Stator Corl Open Circurt Test

Resistance

er

(+) side rectrfier holder
Infinity ———————_—-———_-9

By

Zz

Fig. 7 60 (+) Rectifier Short-Circurt Test

Resistance Infinity /

fi ne

_ (—) side recti

N
, de

ifier holder

Fig 7-61 (—) Rectifier Short Circuit Test

Resista

(+) side holder

nce 022

www cruis¢rcult com

Fig. 7 62 (+) Rectifier Open-Circuit Tes
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7-22 ENGINE ELECTRICAL — Alternator (HU)

(2) Minus side rectifiers

Touch the minus side holder with
tester (—) prohe and rectifier lead wire
with tester (+) prabe
Resistance Close to0{2 Normal

Infinity . Open

{—) side holder

Resistance 0 $2

Fig 763 (—) Rectifier Open Circuit Test

Rotor Coil

1. Rotor coil open circuit test

Check the continuity between the two slip
rings If there ts no continuity, the cou is
open-circuited and should be replaced

2 Rotor coll ground test

Check the continuity between the slip ring
and rotor shaft. !f continuity is indicated,

the insulation between the slip ring and
rotar cal is defective, necessitating

replacement
Resistance Infinity

Bearing eo
Inspect the ball bearing and replace if found fa * I
defective, i *

Rear End Frame and Vacuum Pump |

1 Inspect the rear end cover (1), felt washer
{2), and rear end frame (3)

Note

If dirty with oil or grease, check the vacuum

pump oil seal and bearing.

Fig. 766 Felt Washer & Rear End
Inspection

@the_cruiser_cult
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2. The vacuum pump oil seal should be inserted

in fully as shown in Fig, 7—67.

3. Measuer the vacuum pump bearing inside

diameter.

Limit 16.14 mm (0.6354)
Standard 16.04 to 16.06

(0.6315 to 0.6323")

Note

If over the limit, replace the vacuum pump

assembly.

ASSEMBLY

1, Solder on the rectifier lead wires to the

stator coil.

Note

Solder by holding the rectifier lead wire with

long nose plier and applying the soldering iron

quickly to prevent overheating.

2. Assemble the brushes into the brush holders,

(Refer to P, 7-20)
(1)
(2)

(3)

Solder the F terminal to brush holder.

Connect the E terminal to the F

terminal side over terminal insulation

washer,

Solder the N terminal socket side

together with N terminal stator side

onto the terminal plate, and push

them in to the brush holder over

terminal insulator,

3. Assemble the rectifier holders, brush

holders, and stator coil in to drive end
frame,
M1)

(2)

(3)

Insert insulation washers (1) between

the (+) side rectifier holder and end
frame.
Attach the brush holder with two

screws,

Bolt on the (+) side rectifier holder

over terminal insulation washers (2)
and lock washer,

Fig. 7-67 Oil Seal & Bearing Inspection

“E" terminal

* terminal

Fig. 7-69 Assembling Brush Holder

<e peo
www.cruisercult.com

Fig, 7-70 Assembling Stator Coil
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4, Check the stator coil installed state.
(1) If there is danger of the stator coil

terminal wiring contacting on frame or

rotor, correct by bending the wiring.
(2) Check the position of stator coi] notch

for alignment with end frame through

bolt hole position,

(3) Install the socket clamp.

Through bolt hole

Fig. 7-71 Checking Stator Coil Installed State

5, Have the brushes lifted up.
As shown in Fig. 7-72, have the brushes
lifted up from the end frame front side and

secured with wire or other means.

6. Assemble the snap ring and spacer ring on
the rotor shaft.

7. Insert bearing into drive end frame, and
install the rotor assembly,
(1) Hold the rotor with SST

[09841-56010] and using the tool
illustrated in Fig, 7-73, at the bearing

side, press the end frame onto rotor,

Fig. 7-73 Installing Rotor Assembly

8, Install the bearing lock nut,

Utilize SST [09841-56010] and 09333-55011
[09333-55011] 32 mm wrench, "
Tightening torque: 5.6 to 8,0 kg-cm

(40.5 to 57.9 ft-lb)

Caution

Lock nut has left-hand thread.
Be careful not to have the stator coil
contacting vise when clamping on the
alternator stand in vise.

RR
?
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9, Remove the wires holding up the brushes

and install the bearing plate retainer with

three screws.

10, Install the pulley with fan attached,
(1) Install the fan on the pulley with three

screws,

(2) Fit the key into the rotor shaft, and

after aligning the key-way, install the
pulley, washer and nut on the shaft,

11, Mount the vacuum pump on the rear end

frame with three through bolts,

Note

Coat the oil seal lightly with grease.

12. Insert the felt washer in the rear end frame
and install the rear end cover with three

screws,

13, Connect the oil hoses and vacuum pipe.

14. Bolt together the rear end frame and drive

end frame with three through bolts

Note
Align the vacuum pump rotor spline hole

against the rear cover hole and then fit in the

alternator rotor shaft spline.

PERFORMANCE TESTS

\n case the alternator performance is conducted on

bench tester, make sure that the vacuum pump is

attached to the alternator,
Then, connect the oil pipes as shown in Fig, 7-78.

Fig, 7-75 Installing Pulley with Fan

Rear end cover

Felt washer

Fig. 7-76 Installing Felt Washer

Fig. 7-77 Installing Rear End Frame to Drive
End Frame

Engine oil

bad

t
Alternator Vacuum pump

www.crui rcult.com

Fig. 7-78 Alternator Performance Test
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Conduct the performance tests by hooking up the
alternator as shown in Fig 7-79

1 No-load test

For this test, have the switch Sz open Drive
the alternator with the variable speed motor
and after closing the switch S,, speed up the

alternator gradually fram low speed and read
the rpm at 14V.
The alternator speed at this time should be
650 to 950 rpm (cold).

Ammeter Se

Variabla motor

7 wn

Vo
lt 

met
er

Altern
ator

a
Batt

ery

4

Fig 7-78 No Load Test

2 Output test Output Constance 14VMaintain the output voltage at constant 14V Curren
by adjusting the variable resistance At 49) =
output current of 365A the alternator speed 30 aaa
should be less than 3,500 rpm (cold). Cold Hot

20

Note

Fully chrged battery should be used for the 10
tests. ol LL 1

1060 2000 3000 4000 5000

Alternator revolution (rpm)

Fig. 7-80 Alternator Quiput Characteristics

www cruisercult com
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ALTERNATOR (HJ)

DISASSEMBLY

ia

4,

Remove the three screws on the drive end
frame.

Remove the wiring clamp (1) and rear end

plate (2).

Remove the rotor w/drive end frame from

the rear end frame pressing the rotor shaft

and using a socket wrench (9 mm or
11/32"),

Secure the rotor core in a vise, remove the

pulley attaching nut and spring washer,

Caution

When securing the rotor core in the vise, it is

necessary to install wooden blocks or copper

plates to prevent the core from damaging.

8.

By using SST [09950-20010] , remove the
pulley with fan attached.

Remove the woodruff key.

Remove the bearing lock nut using SST

[09333-55011] or 32 mm wrench. Then
rernove the rotor from the drive end frame

using a press,

Remove the spacer ring from the rotor shaft.

Fig, 7-83 Removing Pulley with Fan.

09333-55011

Fig. 7-84 Removing Rotor Assembly

rcult.com,
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7-28 ENGINE ELECTRICAL — Alternator (HJ)

9, Remove the front bearing retainer and
bearing from the drive end frame.

10, Rernove the nuts, wiring connector, washers,

terminal insulators and rear end cover from

the rear end frame.

11. Remove the brush holder mounting screws

from the rear end frame,

12. Take out the stator coil with brush holder
and rectifier holders from the rear end
frame,

Note

1. Rectifiers at (+) side are provided with
insulation washers (1).

2. Tuck in the wiring harness from socket
when drawing out the stator coil.

13. Unsolder the rectifier and brush holder leads
by using soldering iron,

Note

1. Do not remove the recti

necessary to do so.

2. In unsoldering the rectifier, hold its lead
wire with long nose pliers to prevent

overheating and melt off the solder

quickly.

r unless found

Fig. 7-88 Removing Rectifier
= iLi R.cruisercult.com
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INSPECTION

Brushes = T
1, Brush length | | Service limit 5.5mm

Check the brush length and replace if worn
over the limit, l

Standard length 12.5 mm (0.492”) |
Service limit 5.5 mm (0.217”) =

2. Check the brushes to see if they move freely O
in the brush holders, Also check for
continuity between the brush holders and

| end frame, If continuity is indicated, the Le
insulation’ is defective, necessitating Fig. 7-89 Brush Length
replacement.

3. Brush replacement
Insert the new brush in the holder so that it

protrudes out about 12.5 mm (0.5) and

then solder on the brush lead wire. After
soldering, cut off the surplus wire.
Note

1. In replacing the brush, do not solder it
drawn in too deep.

2. After soldering, check the brush to see if it
moves freely in the holder.

=
lacera 12.5mm

Stator Coil
Stator coil ground test can be performed while the
rectifiers are still installed, but for the open-circuit
test, the rectifier leads must be disconnected,

1, Stator coil ground test
Using a circuit tester, check the continuity
between the stator coil and stator core, If
tester indicates continuity, the coil is groun-

ded and should be repaired or replaced,
Resistance Infinity

2, Stator coil open-circuit test
Check the continuity between the stator coil
four leads, If tester does not indicate
continuity, the coil has open-circuit and
should be repaired or replaced,

Resistance 0

www.cruisercult.com

Fig. 7-92 Stator Coil Open Circuit Test
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Rectifiers

Rectifier short circuit test can be performed (+) side rectifier holder|

between the N and B or E terminals, but far the Resistance Infinity 5
open-circuit test the rectifer must be disconnected

from stator coil. In case of defect the entire

assernbly must be replaced
1 Short circuit test

(1) Plus side rectifiers
Touch the B terminal with tester ( }
probe and stator coil N terminal with
tester (+) probe

Resistance Infinity : Normal Fig 7-93 (+) Rectifier Short Circuit 7 est
Close to 0 22: Shorted

(2) Minus side rectifiers Resistance Infinity

Touch the E terminal with tester (+) a

probe and stator coil N terminal with & ee =
tester (—) probe,
Resistance Infinity : Normal

Close to 0 £2: Shorted
(—) side rectifier holder

N

2 Open circuit test

(1} Plus side rectifiers

Touch the plus side holder with tester
(+) probe and rectifier lead wire with

tester (—) probe,
Resistance Close to 0 82 : Normal

Infinity . Open >
{+} side holder

Resistance 0 2

(2) Minus side rectifiers
Touch the minus side holder with

tester (—} probe and rectifier lead wire

with tester (+) probe

Resistance Close to 0 £2 : Normal
Infinity : Open

(—} side holder

Resistance 0 {2
www.crusercult co}

Fig 796 ( ) Rectifier Open Circuit
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Rotor Coil 
is

1, Rotor coil open-circuit test

Check the continuity between the two slip

rings. If there is no continuity, the coil is

open-circuited and should be replaced,

2. Rotor coil ground test
Check the continuity between the slip ring
and rotor shaft, If continuity is indicated,
the insulation between the slip ring and
rotor coil is defective, necessitating

replacement,

Resistance Infinity

Fig. 7-98 Testing Rotor Coil for Ground

Rear Bearing

Inspect the ball bearing and replace if found
defective,

Note
Do not disassembly unless found necessary
to do so.

1. Strike out the bearing toward the rear.

2. Install the bearing into the rear end frame

using a socket wrench (24 mm or 1.0 in.)
and a press,

ASSEMBLY

1, Solder on the rectifier lead wires to the

stator coil,

Note

Solder by holding the rectifier lead wire with
long nose plier and applying the soldering iron

quickly to prevent overheating.

www.cruisercult.com

Fig. 7-100 Soldering Rectifier to Stator,
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2. Assemble the brushes into the brush holders,
(1) Solder the F terminal to brush holder,
(2) Connect the E terminal to the F

terminal side over terminal insulation

washer,

(3) Solder the N terminal socket side
together with N terminal stator side
onto the terminal plate, and push
them into the brush holder over

terminal insulator

3. Assemble the rectifier holders, brush
holders, and stator coil in to drive end
frame,

(1) Insert insulation washers (1) between
the (+) side rectifier holder (2) and

end frame.

(2) Attach the brush holder with two
screws (3),

Note

Check the stator coil installed state.
(1) If there is danger of the stator coil terminal

wiring contacting the frame or rotor,

correct by ben the wiring.
2) Check the position of stator coil notch for

alignment with end frame through bolt
hole position.

(3) Install the rear end cover (4),
(4) Bolt on the (+) side rectifier holder

over terminal insulation washers (5),
lock washer and nut,

(5) Install the B terminal wire (6),
washers, nuts (7) and clamps (8),

4. Install the front bearing and bearing retainer
onto the drive end frame.

E terminal

—F terminal

N terminal
stator side

Insulator

Fig, 7-101 Assembling Brush Holder

4

60 --
www.cruisercult.com

Fig, 7-104 Installing Front Bearing
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5, Assemble the spacer ring onto the rotor

shaft, press the rotor shaft into the drive end

frame,

6, Secure the rotor core in a vise and install the

bearing lock nut using SST [09333-55011].

Tightening torque: 560 to 800 kg-cm

(40.5 to 57.9 ft-lb)

Caution

When securing the rotor core in the vise, it is
necessary to install wooden blocks or copper

plates to prevent the core from damaging.

7. Install the woodruff key, pulley with fan,

washer and nut onto the rotor shaft,

8, Remove the rotor core from the vise,

9, Have the brushes lifted up.

10. Assemble the front parts into the rear end

frame.

Fig, 7-105 Assembling Drive End Frame

09333-55011

Fig, 7-106 Tightening Nut

Fig. 7-108 Assembling Front & Rear Pi
www.cruisercult.com
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1, Press the rear bearing inner race with socket

wrench (17 mm or 11/16"), screw th three

through screws onto the rear end frame over

the drive end frame,

12, _ Install the rear bearing cover.

Conduct the performance tests by hooking up the
alternator as shown in Fig. 7-110,

As No-load test

For this test, have the switch Sj open, Drive
the alternator with the variable speed motor

and after closing the switch S,, speed up the
alternator gradually from low speed and read
the rpm at 14V,

The alternator speed at this time should be
650 to 950 rpm (cold).

2, Output test
Maintain the output voltage at constant 14V
by adjusting the variable resistance. At
output current of 35A the alternator speed

should be less than 3,500 rpm (cold).

Note

Fully charged battery should be used for the
tests.

S2
Variable motor

2

Vo
lt 

mete
r

Alternato
r 

TM

Batt
ery

t+
 

4

i

Fig. 7-110 No-Load Test |

40) {I

c + at | |
3 Cold, Hot

T
20

10}

Hf |
1000 2000 3000 4000 5000

Alternator revolution (rpm)

Fig, 7-111 Alternator Output Characteristics

www.cruisercult.com|
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GENERATOR REGULATOR

RESISTANCE TEST (USING CIRCUIT TESTER)
Inspect the generator regulator internal conditions

by methods outlined in the following table,

Caution

1. If point surfaces are dirty, polish with

paper of post card hardness.
2. If point surfaces are burnt or excessively

injured, replace regulator.

Table 7-4 Resistance Test (for HU)

Fig. 7-112 Measuring Resistance

- iaTerminals Voltage Voltage Normal Resis-
Measured Relay Regulator tance (Q) | Symptoms and Probable Causes

= Static 0 If more than 0 is indicated, defective contact
i at low speed point P, in voltage regulator.

ren um lame aes ied anon cro sri_ i infinity is indicated, ui| Pulled-in | Approx. 11 eee

Static _ 0 !f more than 0 is indicated, defective contact
SIBHe | at points Py in voltage relay.

L-E = = ea I ee ne
If 0 is indicated, voltage relay points P4 fused,

Pulled-in | — Approx. 100 If infinity is indicated, voltage coil opened.
\

a in If 0 is indicated, pressure coil shorted.
NE Approx. 23 | it infinity is indicated, pressure coil opened.

z If infinity not indicated, voltage relay pointsB-E Static = Peciead

'f more than 0 is indicated, defective contactBL Pulled-in ~ | at voltage relay points Pg.

Table 7-5 Resistance Test (for HJ)

Terminals Voltage Normal Resis-
Measured Regulator tance (Q) Sy mppsoms aoc ipa) a\Cat se

Static 0 If more than 0 is indicated, defective contact
2 at low speed point P, in voltage regulator.

IG-F tO r ; ;
A If infinity is indicated, open circuit in controlPulled-in Approx, 2.8 resistor,

Note

1, Pulled-in is the condition when the applicable armature is pressed with finger so that the armature

point will be contacting the high speed point P; or point P,.

2. Static is the condition where the applicable armature point is contacting the low speed point P, or
point P,.

3. Refer to Fig. 7-113 and Fig. 7-114 for HU and Fig. 7-113 for HJ.

www.cruisercult.com
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INSPECTION AND ADJUSTMENT

Voltage Regulator

1 Electrical adjustment

Check the regulated voltage regulator and
adjust if faulty

To adjust, bend

adjusting arm,
Regulated voltage

the voltage regulator

13.8 to 14.8 V (for HU)
13.6 to 14.6 V (fot HJ)

2 Mechanical adjustments
Check on the following items, and adjust or

replace if defective

Armature gap

Adjusting arm

Point Py

Angle gap

Point P3

Point P3

Paint gap

Fig 7-113 Names of Regulator Parts

Check Iterns Standard Adjustment Place

Armature gap 0,3 mm (0,012 in, ) mun. Low speed paint P,

Point gap 0 30 to 0.46 mm (0.0118 to 0.0177 1n,} High speed point P3
Contact Spring Deflection 02 to 0.6 mm (Pulled-in) (0.008 to 0 024 in ) High speed point P3
Angle gap 02 mm (0.008 In.) min High speed point Ps

Voltage Relay (only for HU)
1. Electrical adjustment

Check the actuating voltage of voltage relay Armature gap
and adjust if faulty. a ———Check the relay points ta see if they are I:open when the engine is stopped, and if they Adjusting arm j | Angle gap
are closed when the engine 1s idling | Point Ps

Relay actuating voltage Point P4 Point Pe
4.5 to 5.8 V (Reference only) Point gap

2 Mechanical adjustment o>
Check on the following items, and adjust or _
replace if defective Fig 7-114 Names of Relay Parts

Check Items Standard Adjustment Place

Armature gap 0 (Pulled in}
Contact spring deflectian
Point gap

0.2 to OG mm (pulled-in} (0 008 to 0.024 In }
0.4 te 1 2 mm (0.016 to 0,047 in,}

Point Pg holder
Point Pe holder

Point P4 holder

Caution

Ly

1. Pulled-in ts the condition where the armature is pressed with finger so that the armature point (P, or
P.} will be contacting the high speed point P3 or point P,.

2. Always be sure to have the regulator connector pulled out when inspecting or adjusting.

www cruisercult com
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PREHEATING SYSTEM

oe
|__|
Starter

AM '

Starter switch Glow plug relay

z

: 8T a “3 i
St

- -

Starter relay ‘Ys 8 8
Controtler

Glow plug

Glow Plugs

Fig. 7115 Preheating Circuit Connection Diagram

Insulator

Pipe

Housing

Sheathed type glow plug

f |
Heat cou

Fig 7 116 Glow Plug Canstruction

Table 7-6 Glow Plug Specifications

Rated Voltage 8 volts

Rated Amperage 11.1 ta 13 5 amperes

www cruisercult com
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INSPECTION

1. Clean the glow plug pipes.

Caution

Be careful not to mar the glow plug pipes. His

might cause open circuit or shorten the plug
life. z

2. Measure the resistance.

Measure the resistance between the glow
plug terminal and pipe,

Resistance 0.6 to0.792 (12 V type) Fig. 7-117 Measuring Glow Plug Resistance

Note

1. Do not wet with oil and gasoline when clean-
ing the glow plug.

2. At the time of inspection, be sure to wipe
oil off glow plug terminals and bakelite

washer by using a dry cloth.
3. Do not damage the pipes of the heat

generating part. lf damaged, this may cause
disconnection or shorten life.

Glow Plug Controller

INSPECTION
Turn the starter switch onto glow; it is normal if
the controller glows after 25 to 30 seconds.

Table 7-7 Controller Specifications

Rated Voltage 0.3 to 0,38 volts

Rated Arnperage 74 amperes

Fig. 7-118 Glow Plug Controller
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ENGINE ELECTRICAL — Preheating System 7-39

Glow Plug Relay

Table 7-8 Glow Plug Relay Specifications

Rated Voltage 12 volts

Rated Coil Amperage | 0.8 to 1.2 amperes
aE S| a

Maximum Amperage | 80 amperes

More than 500 g
| (17.6 02)Contact Pressure

INSPECTION AND ADJUSTMENT
1, Check the point faces for burning.

2. Point gap
Measure the point gap, and if not within the
specified value, correct by bending the point

holder.

Point gap standard 1.1 to 1.5 mm

(0.043 to 0.059")

3. Adjust contact pressure
Hook a spring scale on the contact, and
measure the pressure to open the point.

Contact pressure 500g

(17.6 oz) minimum Fig. 7-120 Testing Relay Operation

4. Operational inspection
Impress battery voltage ST and 9 terminal

respectively,

The contacts should close strongly.

If contacts fail to be pulled in, check

continuity between the coils and terminals,

and repair or replace as found necessary.

www.cruisercult.com

@the cruiser cult



7-40 ENGINE ELECTRICAL — Over Injection Magnet

OVER INJECTION MAGNET

Moving core

Je / \ \
f Terminal|

Moving core cover Moving core Magnet coil

Fig. 7-121 Over Injection Magnet Construction

Table 7-9 Over Injection Magnet Specifications

|__ Parts Number 22560-47030 (HU) 22560-47020 (HJ)
Type 12V =
Rated voltage 12V <
Current 20A max, is
Time rating _ 30 Second bial

At 2,7 mm (0.106) gap :
putin foroo marks aligned) — 5 kg (11.0 Ib) min.

At 4.7 mm (0,185") gap 7.5 kg (16.5 Ib) min,
(marks aligned) ———
At0 gap T2 kg (26.5 |b) min. 8.5 kg (18,7 Ib) min.

[Stroke _ 14 to 17 mm (0.55 to 0.67") S

INSPECTION

1. Continuity test
Check the continuity of the magnet coils by

using a circuit te: and if there is no

continuity, the coils are opened, so replace,

‘ies www.cruisercult.com
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ENGINE ELECTRICAL -— Over Injection Magnet 7-41

2, Pull-in force test
Connect an ammeter and apply 12 volts
onto the magnet coi! terminals, At this time,
if the moving core Is strongly pulled at an
amperage of 20 amperes, the pull-in force is
satisfactory

Pull-in force:
Gap at 2.7 mm (0.106”)

More than 5.0 kg (11.0 Ib) — HU
Gap at 4.7 mm (0.185”)

More than 7.5 kg (16.5 Ib) — HJ
Gap at 0

More than 12.0 kg (26.5 Ib) — HU
Gap at 0

More than 8 5 kg (18.7 Ib) —HJ

Note

The gap is 4.7 mm (0 19”) or 2.7 mm (0.106)
at a position where the mark of moving core
matches with that of the arm. The position
where the moving core is fully pushed is the
zero gap position.

Notes
1. Set the over injection wire at a position

where the moving core mark and the arm
mark mate with each other, keeping the
injection pump stop lever in a free state.

2. After installation, confirm that it returns
to its original set position.

Fig 7 124 Adjusting Magnet

www cruisercult com

@the_cruiser_cult



7-42 ENGINE ELECTRICAL -— Battery

BATTERY

INSPECTION
1, Check the battery in accardance with the following chart.

Inspection Points Inspection Items Rernedies

Battery case Dirty exterior, cracks Wash off dirt with warm water,
Filler plugs Cracks fluid leakage For other defects, repair or replace

Terminals Corrosion, fusing, Fog light corrosion. Wash with warm
Cables detormation water and clean with wire brush or

sandpaper For other defects, replace

Voltage Above 12 volts Recharge

Electrolyte level 10 to 25 mm (0.4" to 1")

above plates
Replenish with purified water

Specific gravity All cells aver 1,200 (20°C)
Difference between cells
0.025 maximum

After full charge, adjust

specific gravity

2, Electrolyte Specific Gravity

(1) Measure the specific gravity with a
hydrometer
The electrolyte level rises slightly on

the float due to surface tension, but
read the raised part

If the electrolyte level is low so that

specific gravity measurements cannot
be made, replenish with purified water

and measure after the water has
completely diffused in the electrolyte
The specific gravity changes with the

electrolyte temperature so that its

value at 20°C has been taken as the
standard In order to know the true
charged state, the measured value

should be corrected to that for 20°C.
The standard specific gravity of the
electralyte 1s that at 20°C
The specific gravity decreases 0.0007
for every 1°C rise in electrolyte
temperature, and increases 0 G0Q7 for
every ae drop in temperature
lf the electrolyte temperature is rc
and specific gravity St when measured,
the correction to specific gravity Sag

at standard condition (20°C) can be
calculated by the following equation

Soo = St+ 0.00 07 (t — 20)
The relationship between the electraly
te specific gravity and the remaining

capacity 1s as shown in Table 7 10,

Measuring pasition

Fig. 7 125 Measuring Specific Gravity

Table 7 10 Electrolyte Sp Gr. and
Remaing Capacity

Electrolyte Sp. Remaining
Gr (20°C) Capacity (%}

1 260 100
1210 75

1.160 50

1110 25

1 060 O (fully discharged}
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ENGINE ELECTRICAL — Battery 7-43

CHARGING

;—— Precautions before Charging
1. If a quick charger is to be employed in

charging the battery, be sure to disconnect
the battery-to-ground cable from the

battery minus terminal in order to prevent

high voltage from being impressed on the

alternator and damaging its rectifiers.

2. Be sure to have all filler plugs removed

while charging.
3. If electrolyte heats up above 45°C, stop

charging temporarilly.

4. Flammable gas will be produced while

charging, making it extremely dangerous to

have open flame or sparking nearby.

1 Constant current charging method
(1) Connect the charger (+) and {—) leads

to the respective battery (+) and (—)

terminals, and charge while
maintaining the charging current

constantly at the following value,

Charging current

7A (70 Ah capacity) — HJ
10A (100 Ah capacity) — HU

{2) The valtage and = specifi. gravity
gradually rise as the charging

progresses until they reach maximum
values, If these values remain nearly

unchanged for over an hour and all
cells are gassing vigarously, it can be

SPECIFIC GRAVITY ADJUSTMENT

If the specific gravity differs fram the standard

value after completing the charge, make the

adjustments as follows

Specific gravity standard
1.250 to 1.270 (20°C)

Difference between cells

0.025 max.

1, If above the standard value . Add purified

water,

2 If below the standard value Add dilute
sulfuric acid of tess than 1,400 (20°C)
specific gravity,

2,

assumed that charging has been
completed

Constant voltage charging method

(1) Connect the charger (+) and (—) leads
to the respective battery (+) and (—)

terminals, and charge while
maintaining the charging voltage

constantly within the following values
Charging voltage 14.0 to 14.8 V

(2) After the charging starts, the current
Gradually decreases and when It

reaches nearly zera, the charging is

considered as completed.

(3) Unlike the constant current charging

method, there 1s na gassing as

completion of charge
Quick charging method

{1) This 1s a method in which the

discharged batiery is charged with
large current to restore the capacity as
much as passible in a short time This

method is usually employed as a
ternporary measure when the engine
cannot be started due to battery

having been over-discharged

(2} In this method, a quick charger ts used,
and there is no necessity of removing
the battery fram the vehicle

(3) For charging procedures, refer to the
Instruction manual for the charger em
ployed

www cruisercult com

@the_cruiser_cult



SST & SERVICE SPECIFICATIONS

Special Service Tool 8-2

Standard Bolt Classification .........cscsseseesereeneseeee stentaneanensensenanene 8-8

Standard Bolt Tightening Torque .......sceesseeesesseee sneer 8-8

Main Parts Tightening Torque ........ssssssssssnessessscnesenesssseenseneesones 8-10

Service Specification 0.0... cccccecceces ceeereraven cee secatcserseeneae wee vert - 8-11

www cruisercult com

@the_cruiser_cult



8—2 SST & SERVICE SPECIFICATIONS — Special Service Tool

SPECIAL SERVICE TOOL

Engine (1)

1, 09201 40010 Valve guide bushing remover & replacer

2 09202 43011 Valve spring Compressor

3 09208-48010 Combustion chamber remover

4, 09213 31020 Crankshaft pulley puller

5 09213-60014 Crankshaft pulley & gear puller

6 09214-60010 Crankshaft puliey & gear replacer

7 09218-46010 Cylinder liner remover & replacer

8 09221 46010 Piston pin remover & replacer

9 09222-40011 Cannecting rod bushing remover & replacer

10, 09223 46010 Crankshaft frant oH seal replacer
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SST_& SERVICE SPECIFICATIONS — Special Service Tool 8—3

Engine (2)

1W ncnOn siyh

11 09223-56010 Crankshaft rear oil seal replacer

12 09235-60010 Waler pump pulley seat puller
13 09238 47010 Water pump bearing remover & replacer

14 09239-40010 Water pump rotor puller

15 09308-00010 Oj! seal puller

16. 09333-55011 Wrench 55 x 32 mm

7 09816-30010 Oul pressure switch socket

18 09841-56010 Alternator stand

19. 09950 20010 Universal puller

20 09992 00020 Compression check gauge set
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8-4 SST & SERVICE SPECIFICATIONS — Special Service Tool

Injection Pump (1)

(2)

(3) (4) (5)

(6) (7) (8) {9)

1 09260-46011 Injection pump toal set

(1) 09266 46011 Round nut wrench

(2) 09268 46011 Novzie holder bady wrench

(3) 09268-46021 Nazzle holder retaining nut wrench

(4) 09274-46010 Tappet insert

(5) 09275-46010 Plunger clamp

(6) 09278-46010 Spline shaft holding tool

(7) 09280 46010 Plunger spring holder

{8) 09283-46010 Tappet gauge holder attachment
(9} 09284-46010 Camshafl lack plate
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(6)

(5)

Cer ee

2 09260-76014 Injection pump tool set
(1) 09262 76010 Delivery valve gasket replacer
(2) 09270 76010 Delivery valve holder wrench,
(3) 09271-76011 Delivery valve extractor
(4) 09272-76011 Tappet roller clamp
(5) 09273 76011 Tappet clamp
{6} 09276-76010 “T" type box wrench (10 mm)
(7) 09280 76010 Automatic timer spring halder
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8-6 SST & SERVICE SPECIFICATIONS — Special Service Tool

Injection Pump (3}

PO
N 

Pa
s

09241 76020

09241-76010

09245-46010

09285-76010

09286-46011

09286 76011

09287 76010

09288-46011

09602-35011

Injyectian pump stand set

Injection pump stand

Injection pump stand arm

Injection pump camshaft bearing cone replacer

Injection pump spline shaft puller

Injection pume camshaft bearing cup puller

{njeclion pump camshaft end play micrometer

Tappet adjust gauge

Front axle inner bearing puller (for Timer Bearing}
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SST & SERVICE SPECIFICATIONS — Special Service Too! 8-7

Clutch

1 
2

eT

3 4

09301-55022 Clutch guide tool
09302-25010 Clutch pressure lever height gauge
09303-55010 Input shaft front bearing puller
09304 47010 Input shaft front bearing replacer

Bwn
Nn 

a
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SST & SPECIFICATIONS — Standard Bolt Classification,
8-8 Standard Bolt Tightening Torque

STANDARD BOLT CLASSIFICATION
91111-40620 — Parts Number

Length of Bolt 20 mm

Basic Major Dia of Thread G mm

[| Bolt Head Mark*
*Bolt Head Mark has the following indications Fig 8-1 Bolt

Mark on head of bolt 4 5 7

Toyota Standard Classification AT 5T 7T

Tensile Strength (kg/mm?) mare than 42 more than 55 more than 75

Brinell Hardness Number 121 te 209 147 to 227 227 to 271

Rockwell Hardness Number B70 to 95 B89 to 98 C20 to 28

Yield Paint (kg/mm?) mare than 30 more than 45 more than 60

STANDARD BOLT TIGHTENING TORQUE

Standard Torque Torque Limit
Class Basic Dia Pitch kg-om {ft-lb} kg-cm (ft-lb)

AT 6 1 47 { 34) 40to 70 ( 29ta 5Q)
8 125 111 ( 8,0) 100 to 160 { 73to 116)

10 125 225 { 16 3) 190 toe 310 ( 13,7 to 22,4)
10 15 214 { 15.5) 180 to 300 ( 130to 21 7)
12 1 26 (ISO) 440 ( 31.8) 350 to 550 ( 253to 33,8)
12 1.5 389 ( 28.1) 360 to 550 ( 253ta 398)
12 175 374 ( 270) 300 to 500 ( 217to 36 2)
13 15 508 { 36 8) 460 to 700 ( 325ta 506)
14 16 633 { 45.8) 500 to 800 ( 362to 57 8)
14 2 693 ( 428) 470 to 770 ( 340 to $5.7)
16 1.5 957 ( 69.2) 750 to 1100 ( 542to 796)
16 2 910 ( 65 8} 710101060 ( 513to 767}

5T 6 1 71 ( 61) 60te 90 ( 44to 65)
8 125 166 ( 120} 1b0to 220 ({ 109to 159)

10 125 334 ( 241} 300 to 450 ( 217 to 325)
10 15 322 { 23 3} 270to 420 ( 195to 304)
12 1 25 (tSO) 660 { 47.7) 500 to 800 ( 362to 578)
12 15 584 ( 42 2} 500 to 700 ( 362to 506)
12 176 561 { 40.6) 480i0 680 ( 347to 49 2)
13 15 763 { 65 2) 650 to 900 { 47.0to 6571)
14 15 890 ( 653) 750101100 ( 542to 796}
14 2 950 ( 68 7) 700 to 1080 ( 506to 759}
16 1.5 1436 (103 8) 1200 to 1700 { 868 to 123 0)
16 2 1358 ( 98 1) 1150 to 1650 { 832 to 119 2)
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SST & SPECIFICATIONS — Standard Bolt Tightening Torque 8-9

STANDARD BOLT TIGHTENING TORQUE (Cont'd)

Standard Torque rque LimitClass Basic Dia Pitch kg-cm (it Ib} kq om Torq (ft Ib)

7T 6 1 95 { 69) 80to 120 ( 58ta 84)
8 125 221 ( 161} 200 to 300 ( 145to 21,7}

10 126 449 ( 32 5) 400 to 550 ( 289to 398)
10 15 429 { 310} 370 to 520 ( 268to 376)
12 125 880 ( 63 5) 750 to 1050 ( 541ta 758)
12 1.6 778 ( 56 2) 700 to 900 ( S06to 651}
12 1.76 748 { 641) 600 to 860 { 433to 614)
13 1.5 1017 ( 735) 800 te 1200 { 578lo 868)
14 1.6 1267 ( 91 6} 1000 ta 1500 ( 723 to 108 5)
14 2 1186 ( 858) 950 to 1400 { 68.7 to 107 2)
16 15 1915 (138 5) 1500 to 2300 (108.5 to 166.2)
16 2 7811 (131 Q) 1400 to 2200 (101 2 ta 159 0}

Note: The above specified tightening torque 1s applicable only for female threads cut into
a steel] material.

If the female threads are cut in other materials than steel, and also tightening surfaces
are encountered to heat or vibrations, these specified tightening torques must be
reconsidered.
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8-10 SST & SERVICE SPECIFICATIONS — Main Parts Tightening Torque

MAIN PARTS TIGHTENING TORQUES

Tightening Locations Torque kg cm (ft Ib)

Flywheel x Crankshaft 1150 to 1250 ( 832to 904)
Crankshaft bearing cap x Cylinder block 980 to 1120 ( 709to 810)
Connecting rad cap x Connecting rod 650 to 750 ( 470to 643}
Camshaft x Camshaft gear 300 to 450 ( 217to 326}

Camshaft thrust plate x Cylinder block 160 to 220 { 10910 159}
Crankshalt pully x Crankshaft 1600 to 2000 (115.7 to 144 7)
Idie gear shaft x Cylinder black 300 to 4&0 { 217ta 326)
Timing gear cover x Cylinder black 150to 220 { 10.9to 15.9)

Cylinder head x Cylinder block 1280 to 1420 ( 92 6 to 102.7)
Valve rocker support x Cylinder head 160 to 220 ( 109to 169)
Manifold x Cylinder head 150 to 220 (109ta 159)

Oil pump set bolt x Cylinder block 160 to 220 ( 109to 159)
Ot pan x Cylinder block 30 to 60 ( 22ta 43)
Glow plug x Cylinder head 100 ta 160 ( 72to 116)
Nozzle holder x Cylinder head 600 ta 800 ( A84ta 579)

Nozzle retaining nut x Nozzle holder 400 te 600 { 28.9to 434)
Injection pipe x Injection pump 230 to 370 { 166ta 268)
Delivery valve halder x Injection pump housing 250 to 350 { 181ta 253)
Clutch cover x Fiywheel 160 to 220 ( 109to 159)

Mechanical governor

Lock nut x Governor shaft 180 to 260 ( 130to 188)
Round nut x Governor gear | 200 to 300 ( 145to 21.7)
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SST & SERVICE SPECIFICATIONS — Service Specification

SERVICE SPECIFICATION

Periodical Service

Electrolyte level 10 ta 25 mm (0 4 to 1.0”) (above plates)
Battery Specific gravity 1,260 (at 20°C)

Capacity 70AH or 100AH

Cool ‘ ty (w/o heater} 173 bers (183 USqt 15.2impqt} HU‘colin er capacity (w/o heaterB water capacity 126 liters (132 USqt 110 Impaqt) Hu

Radiator cap valve opening pressure Q,9 kg/em? (12 8 psi)

“MV belt deflection (Water pump X alternator) 11 16 14 mm (0 4 to 0,6") at 10 kg (22 Ib}

presssure

Injection timing 12° BTDC (stationary)

Idltng speed 625 to 875 rpm

Momentary 3950 remMaximum ne load speed
At 3rd speed 58 km/H

Lirnit 20 kg/ern2 (284 psi) at 320 rom
c Standard SOQ kg/cm? (427 psi} at 320 rpmompression Variation limit 2.0 kafem? (28 psi}

between cylinders

Valve clearance Intake 0 20 mm (0 008")
(Hot) Exhaust 0,36 mm (0014"}

Total 91 titer (9 6 USqts 80Impats} HUota

8 6 liter (9 1 USqts 76 Imp gts). Hd
Engine oil capacity

8 7 liter (86 USqts 71 impats.) HUOil pan
76 liter (8 0 USgts. 6 7 Imp gts) .. HJ
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8-12 SST & SERVICE SPECIFICATIONS — Service Specification

Engine

Cylinder Head

Underside surface warpage limit

Manifold mounting surface warpage limit

02mm

0.20 mm

(0 008")

(0 008")

Seating width 1 3ta16mm
°

(0.051 to 0063 )

Valve seat Seating angle 45
Refacing angles 15° 75°

Valve Guide Bushing

Intake 56 mm (2.2177)
Overall length8 Exhaust 60 mm (2 36")

Outside diameter
Protrusion above head upper surface
(From valve spring contact surface}

1402 to 14.04 mm

170mm
(0 5520 to 0 5528")
(0.669)

L Intake 010mm (0.0039""}
imit

Valve stem to guide Exhaust 012mm (0 0047}
bushing clearance Standard Intake 0021 ta 0 057 mm (0 00083 to 0 00224"")

. f&xhaust 0 040 ta 0.076 min (0 00157 ta 0 60299")

Valve

Head outside diameter Intake 40,3 to 40.7 mm (1 587 to 1 602")
ag ous! Exhaust 33 3 to 337mm (1311 to 1.327")

Intake 1206 mm (4 748")
Overall length Exhaust 120.4 mm (4 740")

Stem outside diameter Intake 8 97 to 899 mm (0.3531 to 0 3539")
sce at Exhaust 895 to 897 mm (0.3523 to 0 3531”)

Valve seating angle 45°
Stem end refacing limit o5mm (0.020)

Intake 09mm (0 035")
Head thickness limit Exhaust t0mm (0,030)

Compression Spring (Valve)

Free height 45 1 mm (1 776")
Installed height 40 0 mm (1.975")
Installed load timit 18.5 kg (40 8 Ib}
Installed load 217 kg {47 8 lb)
Squareness limit 1.6 mm {0 063""}
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SST & SERVICE SPECIFICATIONS —~ Service Specification 8-13

Valve Rocker Shaft and Arm

Shaft diameter limit 18,44 mm (0 7260")
Rocker arm bore limit 18 60 mm (0 7323}

Rocker arm bushing to shaft all Lirnit O1mm (0 004}
clearance Standard 0,007 to 0.049 mm {0 00028 to 0 00193")

Vaive Lifter and Push Rod

Lifter diameter STD 22 170 to 22 190 mm = (0 87283 to 0 87362")

Limit 01mm (0.004"’}
Lifter to block bore clearance Standard | 0,010700051mm (0.00039 to 0.00201")
Push rod bend mit 05mm {0 020”)

Manifold

Cylinder head mounting surface Intake 03mm (0. 012")

warpage limit Exhaust | Qa5mm (0.020)

Cylinder Block

Block upper surface warpage limit 015mm (0.00597)

Valve lifter bore limit STD 22,20 to 22 22 mm (0 8740 to 0 8748")

Cylinder bore STD 88.00 to 88.03 mm (3.4646 to 3 4657')

Max 0.6 mm (0.024”7)
Liner wear timit

Protrusion 003 ta 012 mm (0 0012 to 0 0047")

Crankshaft

Bend limit 004 mm {0 0016")

Thrust clearance Limit o3mm (0012”)
rane Standard | 004to024mm (0.0016 to 0 0095”)

STD 69 98 to 7000 mm (2 7551 to 2.7559")
U/S 0.05 69 89 to 69.90 mm (2.7516 to 2.7520")
US 0,25 69,74 to 69.75 mm (2.7457 to 2 7461")
L/S 0.50 69 49 to 69.50 mm (2.7358 to 2.7362")
USS 0.75 69 24 to 69.25 mm (2 7260 to 2 7264’)
u/S 1.00 68 99 to 69 00 mm (2.7161 to 2.7165")

Main Journal Diameter

Journal and Crankpin Tapered limit 005mm (0 0020”)

a ankpl Out-of-round limit 0.02 mm (0 0008")

STD 54,98 to 55,00 mm {2.1646 to 2.1654}
U/S 0,05 54,94 to 54,95 mm (2.1630 to 2 1634’)

Crank pin Journal Diameter U/S 025 54 74 to 54 75 mm (2.1551 to 2.1555’)
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8-14 SST & SERVICE SPECIFICATIONS — Service Specification

U/S 0,50 54,49 to 54 50 mm {2 1453 to 2 1457")

US O75 54 24 to 54 25 mm (2 1354 to 2 1958”)
Us/S 100 53 99 to 64 00 mm (2 1256 to 2 1260’}

Main J , oll Limit O1lmm (0 004’)
ain Sournia Clearance | Standard | 003010 0.072mm (0.0012 to 0.0028")

Flywheel

Run out lirnit 05mm (0 020")

Connecting Rod

Bend limit [per 100 mm (3 9”’)] Q05mm (0 0020' }

Twist limit (per 100 mm (3 9")] 015mm (0 0059")

Thrust cl Limit O3mm (0,012)
ruse clearance Standard | 008 to016mm (0.0031 to 0 0063”)

Salid bushing to pin clearance Limit 0.05 mm 19 0020"). 30 P Standard 0.004 te 0.012 mm (0 0002 ta 0 0005")

Oil clearance limit
Connecting rod bearing Oil clearance std

010mm
0 030 te 0.070 mm

(0 0039")
(0.0012 te 0 0028")

Piston and Piston Ring

Diameter STD 87,81 ta 87,84 mm (3.4571 to 3.4583")

fam ofS 1,00 88 81 to 88 84 mm (3.4964 toa 3.4976")

Pistan Piston to cylinder clearance 018 to 020mm {0.0071 ta 0.0079")

Pin diameter 27,00 to 27.012mm (1.0630 ta 1 0635")

Pin fitting temperature 60°C (140°F)

Campres- No 1 0 25 ta 045 mm (0 0098 ta 0.0177")
sion ring No.2 Q25to0 45mm (0.0098 to 0,0177"')

End gap |

Oil ring No.1 0.20 to 0,40 mm (0.0079 ta 0.0157")
Piston ring

Ring to Compres No.1 0,01 to 0,06 mm (0,0004 ta 0.0024”)
ng sion ring No.2 0.05 to 0,09 mm (0.0020 to 0.0035”)

groove

clearance out ring No.1 0.03 to 0.07 mm {0.0012 to 0.0028”)
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SST & SERVICE SPECIFICATIONS — Service Specification 8-15

Timing and Idle Gear

Idler gear to Limit 03mm (0 012’)

Gear timer drive gear Standard 01 ram {0 004")
backlash = }—- — —_——_

Crankshaft gear to Limit O3mm (0012”)
idle gear & cam gear Standard Q1mm {0 004"’)

idl thrust el Limit 025mm (001)
e gear rust clearancea Standard 008 to0 18mm (0 0032 to 0 0071")

idl lel Limit 015mm (0,0059""}
ie gear Oo ei ncegear on elearane Standard | 0.0410 009 mm (0.0016 to 0 0085")

Idle gear bore 50 00 te 50 03 mm {1 9686 to 19697")

Lint 49,90 mm (1 9646")
Idle gear shaft diameter

Standard 49 94 to 49 96 mm (1.9661 to 1 9669")

Camshaft and Bearing

Bend limit 003 mm {0 0072"

Thrust cl Limit 0.3 mm {0.012"}
rus ranceust Glearan Standard | 006 100.13 mm (0 0024 to 0.0051")

Ollel Limit oOtmm (0,004"’)
[7merearance Standard | 0025100.066mm — (0,0010 to 00026}

Cam height linnit Intake 38 92 mm (1 6323”)
ey imam neg Exhaust 38 91 mm (1.5319)

cam height standard Intake 39 467 to 39.557 mm (1.5538 to 1 6574”)
m ne riam neigh stance Exhaust 39 465 to 39 555 mm_ (1.9537 to 1 5573")

No 1 47 189 to 47175 mm _ (1.8966 to 1 8573")

Journal diameter (STD! No.2 46 950 to 46.975 mm (1 8488 to 1 8494")
ourn a erurna No.3 46 769 to 46. 775mm _ (1 8409 to 1 8415")

No.4 46 559 to 46 575 mm_ (1.8330 to 1 8337")

Journal Bearing U/S 0 125, 0 50, 0 500
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8-16 SST & SERVICE SPECIFICATIONS — Service Specification

Fuel System

Fuel Pump (Part Number 22510-48010)

Housing to piston clearance
Housing to push rod clearance

0,008 to 0013 mm {0.0004 to 0 005 ‘)
0,003 to 0 006 mm (0.0001 to 0 0002’)

Inside dia 8 mm {0 31")
Suction lest Length 2m (78 7"}

Height 1m _ (39,4")

600 rem

Discharge test

Fuel pump Feed pump tappet stroke 8mm (0 31") approx
Priming pump strake 25 mm (0.98) approx

Fuel Pump Performance Test (Part Number 22510-48010)

Test Item Conditions Performance

Suctian pipe spec, Feed pump
Start discharg within 40 seconds at 150 rem

Priming pump

Start discharge within 25-strokes when
pumped at 60 stroke/min

Oischarge pressure 7 8 to 22 kg/cm?
{25.6 to 31 3 psi)

1000 rpm Discharge quantity More than 900 ec/min
(549 cu in)

(Discharge nozzle diameter 1,54 mm
(0 0606")

Injection Pump (Part Number 22100-47042-HJ) (Part Number 22100-47032-HU)

Direction of rotation Clackwise as seen from dirve side

Injection interval angle

Tappet clearance

Camshaft thrust clearance
Camshaft shim plate thickness

Cam Itt 6 mm (0 24")

Pump element Bore 7mm (0.28")P Shape Lift hand lead

Injection order 1~4—2-6~-3—-5

Control rack sliding Pump stopped Less than 150g (53 oz)
resistance Pump at 1,000 rpm Less than 50g (1 807}

Pre-stroke 19to20mm (0 075 to 0 079”)
59 5 to 60 5 degrecs

Mare than 0,2 mm (0 008”)

0.03 to 005 mm (0 0012 ta 0 0020")
010,012,014, 0 16, 0.18, 0.50 mm
(0.0022, 0.0047, 0 0055, 0 0063, 0 0071,

00197")
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SST & SERVICE SPECIFICATIONS — Service Specification 8-17

Plunge Free length 49.4 mm {1 945")

ne " Installed length 440mm (1.732")
spring Installed load 151 kg (33.3 Ib)

Deliver Free length 370mm (1.457")
val . y Installed length 259mm (1.020)

ave Spring | Installed load 442 kg (9.7 Ib)

Model and Type Model MN, vacuum type

Free length 1050 mm (4.134")
Pneumatic Main Installed legnth 36.0 mm (1,417)

governor spring Installed load 1 04 kg (2.3 $b)

(HJ}
Adjust shim thickness 0.5,10,20,30mm

(0.020, 0 039, 0 079, 0 118}
fe —

Free length 237mm (0.933”)
idling aeliamaetiaentiamntinammmmme: teatime -—
spring Shim & washer thickness 01,92,05,10mm

{for idling capsule} (0 004, 0 008, 0 020, 0 039")
ee eee

Governor Slip torque mit 0,25 kg-m (1.81 ft-lb)

gear 041006 kg-m (29 to 4.3 ft-lb)

Governor gear to thrust 0 35 ta 0.85 mm (0.0128 to 0 0335")
bearing clearance

Mechanical _

anne Inner Free length 12,53 mm (0 4933")
{ i Shim thickness O1mm {0,004’")

Idling

spring Oute Free length 14.7 mm (0 5787")
ter“ Shimthickness | 01,0.3mm (0 004, 0 012")

injection Pipe

| 528 to 5638 mm

(For adjusting nozzJe opening pressure}

Overall length {10 78 to 21 28")
Outside dimaeter | 6mm (0 24")
Inside diameter | 2mm {0.08"}

Nozzle and Nozzle Holder (Part Number 23600-48010)

T
Nozzle holder model | KCA

Type Throttle

Nozzle Opening pressure | 100 to 110 kg/cm2 (1422 to 1564 psi)
Injection angle Approx 4 degrees

Adjust washer thickness 100 195mm (0 0394 to 0 0768'"}
20 sizes in 0 05 mm (0,0020") incremspbtruise cult com
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8-18 SST & SERVICE SPECIFICATIONS -— Service Specification

Automatic Timer (Part Number 22610-47010)

450 Lo 550 rpm (timer speed) 0 degree

600 rpm (timer speed} 25 to 35 degreeTimer advance angles
1050 rpm (timer speed) 5 to 6 degree

1800 rpm (timer speed) 7 to 8 degree (max )

01,02,05,1,0,1.5 mm
Timer spring adjust washer thicknesses

(0,004, 0 008, 0 020, 0 039, 1.059")
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SST & SERVICE SPECIFICATIONS — Service Specification

Injection Pump Adjustment and Test

Pressure Test

Plunger pressure More than 160 kg/cm? (2133 psi} (Pump speed al 200 rom, Rack
position at 7 mm}

Delivery vaive pressure

More than 5 seconds for holder internal pressure to drop 10 kg/cm?
(142 psi)
[Holder internal pressure more than 150 kg/cm? (2133 psi), Rack
pasitian at O mm]

Injection Quantity Adjustment (Part Number 22100-47042)

Rack Pump Measured Injection Variation Remarks
Position Speed Strokes Quantity Limit Tost Bench
mm {in} (rpm} (stroke) ec [eu in) ce (cu in) .

105 1,000 200 821088 04 Nozzle opening pressure
(0 398) {0 502 ta 0 539) (0 024) 100 kg/cm? {1422 psi}

8a 1,000 200 4.310517 0.4 Delivery pressure
(0.315) {0 263 ta 0.312} (0 024} 05 kg/cm2 {7 1 psi)

65 300 500 25ta 4.5 10 Nazzle high pressure pipe
{0 256) (0 153 to 0 275) (0 061) OD 6mm (0 24")

16.0 100 100 7Qteo BO 0.6 1D. 1.6 mm (0 063”)
(0 630) {0 428 to 0 490} (0 037) Length 600 mm

(23 62”)

Governor Adjustment (Penumatic Type) (Part Number 22310-47042)

Pump }Test & Vacuum Rack Posttion TimeAdjustment sree mm {in} Aq min {in} (Second) Remarks

Governor
alr _ 500 +480 _ 10 _

(19 69 + 18,90) minimumtightness

500
(19 69) 10.1 {0 398) -

510 98 to 10.1
Main spring (20 08) (0 386 to 0,398) Initial rack set
adjustment 00 5B 65 to 82 101 mm at 500 mm Aq

(21.85) {0,256 ta 0 323} (0.398” at 19 69 In Aq)
600 40ta 55

(23 62} (0 157 10 G 217}

600 92 to 9.6
{23 62) (0 362 to 0,378)

Idling spring 600 1000 771079 Lever positioned at idling
adjustment (39 37) (0.203 to 0,311} state (cam actuation)
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8-20 SST & SERVICE SPECIFICATIONS — Service Specification

Governor Adjustment (Mechanical Type) (Part Number 22410-47032)

Test & Adjusting Pump Speed Rack Position
Adjustments Lever Angle (rpm) mm (in)

100 11 {0 433) Min

Low speed 300 66t070 {0260 ta 0.276}
control 23 £7 400 46ta650 (0181 tad 197)
adjustment 600 22to26 (0.087 to 0,102)

800 2.0 (0 079) Max

High speed 1600 101 {0 398)
control -9° + 7° 1800 10 0 to 10 10 394 ta 0 398)
adjustment 1950 55 (0.217 Max }

|

Damper sorin 400 48to52 (0 189 to 0 205)
cone ens 2° +7° 600 381042 (0 150 to 0 165)

800 31 (0 122) Max

Overall Injection Quantity Adjustment (Penumatic Type ) (Part Number 22310-47042)

Pump Speed Vacuum Measure Strakes Injection Quantity
(rpm) mm (in} Aq (stroke) ce (cu 1n)/6 cyl,

1,100 150 (5 91) 500 116.5 to 121 5 (7.04 to 7.41)

Overall Injection Qua intity Adjustment (Mechanical Type ) (Part Number 22410-47032)

Pump Speed Adjusting Measure Strokes Injection Quantity
{rpm) Lever Angle (stroke} ce (cunin} /6 cy}

1,100 get 7 500 1155 to 121 5 (7 05 to 7.41)
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SST & SERVICE SPECIFICATIONS — Service Specification

Lubricating System

Oil Pump and Oil Cleaner

O1l clearance

Type Gear pump

Oil temperature 98 to 102°C (208 to 216°F}
Discharge pressure 3 kgfem2 (42 7 psi)

Discharge
Discharge quantity 40 \iters/min. {10.6 US or 8.8 Imp.gal)

Speed 1800 rpm

Drive shaft 0013 to 0051 mm {0 00051 to 0 00200}

Driven shaft 0,014 to 0.042 mm (0 00055 to 0.00165)

Limit 0,2 mm {0 008")
Tip clearance

Standard 0025 to 0.105 mm (0 0010 to 0 0041")

Limit 02mm (0 008")
Side clearance

Standard 0.03 to 0.09 mm (0 0012 to 0.0035")

Relief valve Valve opening pressure 3.0 to 4 6 ka/erm?2 (42 7 to 64 0 pis)

Fitter valve Valve opening pressure 08 to 1 2 kg/cm? {11 4 to 17.17 psi}

Cooling System

Radiator

HU HJ

Overall cooling water capacity w/o heater 17 3 liters 12 5 liters

(18.3 USqts,) (13 2 USats }
(15,2 Imp gts } {11 0 Imp gts }

Cooling water capacity 36 liters 3 2 liters

(3 8 USats } {3 4 USats )
(3 2 Imp ats } (2 8 USaqts }

Radiator cap valve opening pressure 0.9 kg/em2 <-

(12 8 psi)

Water Pump

Discharge capacity (Ister/min ) 220 liter (58 US gal 48 Imp gal}

Pump speed 4300 rpm

Thermostat

Type Wax

Full open temperature 90°C (194°F)
Valve opening temperature 74,5 to 78.5°C 166 to 173°F
Valve lift 10 mm Min, (0,39"") www crulserc It com
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8-22 SST & SERVICE SPECIFICATIONS — Service Specification

Engine Electrical System

Starter (Part Number 28100-47020)

Type 12 V tvpe

Rated output 2.5 kW

No load characteristics 100 A max, and 4000 rpm min ai 11 5V

No foad speed 650 to 950 rom

Performance

1800 A max and 35 kg m (25 3 ft Ib)
Locked characteristics

min at 5Y

Standard Limit

Housing side 0.05 mm (0 0020") 02? mm (0 008")

Pimon side Q1mm (0004") 02 mm (0 008"}
Shaft to bushing h

Center part 0.05 mm (0.0020) 03mm (0 012”)
clearance

End frame ;
part 0.05 min (0,0020") 02 mm (0 008")

r

Armature
shaft Standard 0.05 ta O36 mm (0 G02 te 0.014}

Thrust clearance
Limit 08mm (0 032")

Thrust washer thickness 02,0.6,1.0,2.0mm {0 008, 0020, 0,039,
0079")

Outside Limit 46 2mm (1. 819")
diarneter Standard 482mm {1 898”)

Commutator

Limit a2mm {0 008")
Mica depth

Standard 051008mm (0 020 to 0 032"}

Lumit 13mm (0 51")
Length

Standard 20 mm (0 79°)
Brush [—

Spring pressure 1,700 to 2 400g (59 8 to 84 5 oz)

Magnetic Pull in voltage BV max
switch Holding voltage BV

Alternator {Part Number 27020-47033 (HU) 27020-47041 (HJ) }

Type 12V

Nominal voltage 12V

Maximum output 35 A

No load speed 800 rpm {14V hot}

Output speed 3,500 rom Max (14V 35A)
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SST & SERVICE SPECIFICATIONS — Service Specification 8-23

Limit 55mm (0 217")
Brush length Standard | 12.5 mm (0. 492")

Generator Regulator

Part Number 27700-36010 (HU) 27700-60080 (HJ)

Regulating voltage 13 8to148V 13610 146V

Relay actuating valtage 45taS8V ee

Armature gap Q3mm {(0012’) <
mun (actuated)

Point gap G3toQ4bmm <
Voltage regulator {0.01210 00177”)

Angle gap 0 2 rm (0 008") <
min (actuated)

Contact pressure 180 g (6 3.04) min -

| Point gap 04ta 12mm A
(0,076 to 0047")

Valtage relay Contact pressure 100 9 (3 5 oz) min

Contact spring Q21006mm
deflection (0 008 to 0.024")

actuated

Overinjection Magnet

Part Number 22660-47030 (HU)
T
22560 47020 (HJ)

Type 12V «

Rated vo! tage 12V -
Current 20A max <_
Time rating 30 seconds —

T
At 27mm (0106 4 f
gap (marks alinged} & kg (11 0 Ib} min a _

Pull in force =
At 47 mm (0 185") a
gap (marks aligned} 75 kg(16 6 Ib) min

At 0 gap 12 kg (26 5 Ib) min 85 kg (18 7 Ib} min

Stroke 14 to 17 mm “
(0 55 to 0.67”)

Glow Plug (Part Number 19850-56020)

Type 12V

Rated valtage av

Maximum allowable voltage gv

Rated current 1117 to 13.54
Heater Lernperature (afer 90 sec.) 970 to 1070°C (1778 to To mmmEGTuisercult fom
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8-24 SST & SERVICE SPECIFICATIONS -— Service Specification

Glow Plug Controller (Part Number 28550-47020)

Type 12V

Rated current 744

Rated voltage 0.30 to 0 38V
Heater temperature 930 to 1030°C (1706 to 1886°F)
Time required to glow (normal state} 90 secd

Glow Plug Relay (Part Number 28610-47010)

Type 12V Type

Rated valtage 12V

Rated coll current 08to1 2A
Maximum current capacity BOA

Battery

Nominat vollage 12V

Capacity
70 AH (2QHR) for HJ series

100 AH {(20HR) for HU senes

Electrolyte level (above plates)

Electrolyte specific gravity

Specific gravity difference of celts

10 to 26 mm (0410 10")

1.260 (at 20°C} (at 68°F)
0028

Clutch

Clutch release lever height
142 mm (0 559") for H]

16 2 mm (0 638") for HU
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