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FOREWORD

This manual describes the construction, operation, inspection, adiustment
and repair procedures for servicing the H mode!/ Dresel Engine equipped on
TOYOTA VEHICLES, and expfanation (s mainfy composed of the H model
Diesel Engine on TOYOTA DYNA and TOYOTA LAND CRUISER

in order ta mamntaing full utilization of the high leve! performance of the H
modef Diesel Engrne, we recommend that this manual be sufficiently utilized

for the H model Diesel Engine maintenance reference.

For changes in specifications which may be incorporated n 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 canvenience, the following codes are used 1n this manual, Their meanings are as fallows

Code 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

Pl

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

in factory assembly
- T
0/5 Qver-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 will enable reusing the cylinder

Size larger than STD 1s indicated as O/S

u/ss Under size Similar to O/S, replacing the part that receives the in-
sartion {such as bushing and bearing) with that having a
smaller bore diameter will allow reusing the accompany-
ing shaft, etc,

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

w! A with A

w/o A without A

www cruisercult com
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GENERAL — General Repair Instructions

GENEHRAL REPAIR INSTRUCTIONS

[exl

If during the disdassembly and repair work or
during nspection and adjustment, there iIs
danger of soiling or damaging the body
painted surface, interior trim, or seats, the
work should be performed after placing
fender cover, seat rover, etr,

In order not mix up the disassembled parts
when overhauling the engine or other
machamsm, keep the parts 1n a properly
arranged order,

When servicing any plare which s under
power saurce voltage, be sure to disconnect
the battery ceble from the (+) terminal
pefore starting work.

Lse sealar at any place where 1t 1s required
ta prevent oIl or water leakage

Bolts sperified by Toyota must be installed
at the specified places, and where required,
they must be tightened to the specified
torgue with a torgue wrench,

Gaskets, ""0O" rings, and similar parts should
always be replaced with new parts whencver
they are disassemnbled

i0

11

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

Using imitaticn parts will nat only hasten
the deteriaration of performance but will
also be extremely dengerous from the point
of safety

It the vehicle 15 to be jacked up only at the
front of rear end, be sure to block the
whaels in order to ensure safety

After the vehicle 15 jacked up, do not fall to
support 1t on stands It s extremely
dangerous to do any woerk on the vehicle
raised on a jack alone, even for a small job
that can be finished guickly

In jacking up the vehicle and supporting it
on stands, 1he front end should be supported
at the lower suspecnsion arm and the rear
end at the redr axle housing

Use of the special service tool {S5T) may be
required depending upon the nature of the
repair

Be sure to use the SST where specified
partion

A st of the 58T 1s shown in this manual

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

Ijection pumps on H engine 15 adjusted for sea level operation at the factory, When operating at higher
dliitude, the imjection volume should be reduced proportionately to ensure complete combustion and a
rimmum of smoke ermissions, 11 1s to prevent excessive injection due 1o ar density reduced at higher altitude.
Alsa engine maximum speed s adjusted for sea level operation at the factory. When operating at higher
gltitude, the engine maximum revolutions should be readjusted by the maximum speed adjusting screw at the
venturi of intake manifald It 15 to prevent angine overrunning due 1o air density reduced at higher attitude
Maximum njection volume of fuel injection pump and engine maxymum speed for vehicles operating at higher

alttude, should be derated at pre delivery service ar other service accasion, depending on the altitude at which
the vehicle wali operate.,

www cruisercult com
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0—4 GENERAL - Pre-caution of Pre-delivery Service for Altitude
I. 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.
2 Break the sealed wire.

3 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 0—1,

b, 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

Maxlmum Speed
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,

Fig. 0-2 Maximum Speed Adjusting Screw

Table 0—1 Screw in Amount of Screws

3 Screw in the maximum speed adjust-
ing screw according to Table 0—1.

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

b. 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.

(for reference) {for reference)
Altitude Screw in amount |Screw in amount of
7 of full stop capsule engine maximum
(Turn) speed adjusting
screw (Turn)
1,000
(3,280ft.) | 6/24 | A
2,000
(6,560ft.) Spjie 1-Ha
3,000
(9,840ft.) 1624 %
4,000 TP e
(13:120ﬁ.1]| &0 Az
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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. |f 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 tGBOF}, or if the

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

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.
“\'"" 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
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ENGINE TUNE-UP 1-3

Engine Qil

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 Lhe 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 gts., 8.0 Imp. gts.)
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, If 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 cc (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
ana supply 2 to 4 drops of Diaphragm Oil to the
digenragm.

Fig. 1-6 Inspecting Pump Cam H

Fig. 1-7 Removing Injection Pump .Cam

Fig. 1-8 Supplying

iy n—i.:fa
ousing Oil

Exx

s

=

-

Housing Ol

i 3 y ww.cruisercult.com
Oil tor Pneumatic Gover

Diaphragm
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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 it 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
check, When the fuel surface inside the pipe begins
to rise, check in the following order, whether the
indicator is consistent with the marking line of
crankshaft pulley.

1. Remove the injection pipe of No,1 cylinder
and install the pipe used for checking
injection timing to injection pump.

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

Rotate the crankshaft in the direction of
rotation of the engine by using crankshaft
pulley installing nuts (46 mm or 1,80")
and stop the crankshaft rotation instan-
taneously when the fuel surface in the brim
of pipe used for injection timing check

w

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).
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
rotation, injection timing will be retarded.

o,

Fig. 1-10 Feed Pump Filter

GOOD TIMING
_Fuel

Crank-

{ADVANCED
TIMING

=11

) &3

AL Crlearel lll‘con]

Fig. 1-11 Inspecting Injection Timin
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ENGINE TUNE-UP 1-5

Glow Plug Inspection

I

It's O.K. if the glow plug controller glows
25 to 30 seconds after the starter swilch is
turned to “glow'’ position, Check the battery,
wiring, glow plug connector, glow plug and
others if the glow-time is longer than
specified,

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 0.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!

Note
‘ Be sure to return the stop button.

Check matching condition of the magnet
shaft groove and needle end when the starter
switch is ol f the circuit,

Inspect for over injection due 1o operation
of magnet when the starter switch is switch
ed on to the motor rotation circuit,

If the operation is not satisfactory, set
properly, loosening the wire lock nut setting
1o the mark,

Fig. 1-12 Glow Plug Controller

At Glow Time

e

Fig. 1-13 Inspecting Current in Glow-time

At Starting Time

Fig. 1-14 Inspecting Current in Starting-time

|

sat Starter s/w “"OFF" @Sta?ar s/w "ON"

Fig. 1-15 Owver Injection Magnet Setting Mg uisercult.com
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1-6 ENGINE TUNE-UP

Inspection Duriag Engine Warm Up

Inspect each of the following parts after warming
up the engine till the temperature of cooling water
rises to 75° to 85°C (167° to 185°F).

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
parl of the engine,

4.  Incase a fuel pipe is contaminated with air;

(1)Evacuate air from air vent screw (1) of
fuel Tilter and air bleeder screw (2} of
injection pump, by operaling the priming
pump (3).

|2)Evacuate air from injection pipes con-
currently with the judgement of nossle
guality 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.

o

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-Ib}
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,

Fig. 1-17 Evacuating Air from Injection Pipe

Www.Cruisercul.com

Fig. 1-19 Adjusting Valve
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ENGINE TUNE-UP

1-7

Specified clearance:
Intake
Exhaust

0.20 mm (0.008")
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
1o 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 rolate
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

&

Fig. 1-22 Measuring Compression

Table 1-1 Engine Compression

Limit 20 kg/cm? (285 psi.)
Above

STD 30 kg/em? { 427 psi.)

Difference

‘em? (28 psi
between cylinders £RGOME 126 £5)

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

Injection Nozzle Inspection and Adjustment

Check with norzle hand tester If defective, adjust
or clean, replace if unadjustable,

Injection prassure. 100 to 110 kg/cm?
{1,420 to 1,560 psi}

Injection angle’ About 4°
Injection caliber. 1 mm (0.04")
Droplets’ No droplets should drip from

the valve seat at an oll pres-
sure of 90 kg/em?2 {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. Imncase the ijection 1s sprayed as a cone of
4°, an atomization of circular form 1s ob-
tainable 1If a white sheet of paper 15 kept
30 cm (11.8") apart from the nozzle.

4. Atanoil pressure of 90 kg/cm?2 (1,280 psi),
there should not be any leakage from nozzle
valve seat and retaining nut.

Tghtening 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-1b)

Injection Nozzle Washing

Be sure to wash with new gasoline or hight ol
Don't use the gasoling or Light ol that was used tar
percolating the oid things

1 Elaborate washing Is necessary not only far
the old nozzle 1n action, but also for noszle
{1) packed with seal pecl cven though 1T 13
brand new
Caution
New nozzle (2} with capsule packing can be
used as 1t 1s.

Bad Bad Bad
i f
r"fﬁ; ’\L f:;’
I
o ie DA ,:5
Lo b
Nenn

Gaood

NOZZLE |

T =

Fig 1-26 Packing Mode of Noszl

g{WW cruisercult com
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ENGINE TUNE-UP 1-9

2. 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 noszle body
using a cleaning needle, and the exterior of
nozzle hody using a brass brush.

Pneumatic Governor Adjustment
Idling Adjustment

1. Warm up the engine till the termperature 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

Assemmble after adjusting 1o a position where
it can be naturally installed so that the idling
roem may not vary when the connecting rod
(1), removed in item 2, is installed.

(78]

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,

?. When the measured rpm is beyond the
specified rpm, adjust to the specified rpm 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
rod and seal wire.
Note
The screw (used for adjusting idling rpm)
need not be sealed.

Fig. 1-27 Cleaning Kit

g

PHOTO TACHOMETER

- White Painted Partion

Fig. 1-29 Checking |dle Speed

et cult.com

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

Smoke Inspection

Visually check the color of exhaust discharged by
the tall pipe and m case thers 1s 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 Qil Replacement

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

2. Remove the ol cleaner drain plug to drain
the o1t out af the case.

3 FRepldce the gaskel and pour In engme oll
alter instaliing the remaved drain plugs

Fig 131 Smoke Meter

Specified oil Diesel O1l
Summer SAE 30
Winter 10W—30 (special)

Total o1l capacity
HU ...9.1 liters (9 6 US. qts., 8.0 Imp. gts.)
HJ ...8.6 liters (9.1 US. qts., 7 6 Imp qgts.)
Ol pan
HU ...8.1 liters (8.6 US qgts. 7.1 Imp. gts.}
HJ ...7.6 liters (8.0 US gts. 6.7 Imp. qts.)

www cruisercult com
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29 ENGINE — General

GENERAL

115
[for HJ]— L%

L

Fig. 2-1 Sectional Views of Engine




ENGINE — General Specification 2-3

GENERAL SPECIFICATION

Table 2-1 Engine Specifications

ITEM HU HJ
Engine maodel H
Type Diesel

Coaoling system

Water cooled

Nos. of cylinder and order

B, In-line

Cycles.

4

Valve arrangement

Qverhead valve

Combustion chamber type

Whirl flow chamber

Cylinder liner type

Dry type

Bore x siroke

88 x 98mm (3.5 x 3.9")

Total displacement

3.676cc (218 cu.n.)

T T e e e O o O O o O O

Compressiaon ratio 19.5
Compression pressure 30kg/cm?2 {427ps1/320rpm}
Compression 2
Plston rings
Ol 1
{ Open 16° BTDC
Intake 5
Close 52° ABDC
Valve timing S
Open 52" BBDC
Exhaust S
Close 14~ ATDC
Intake (hot) 0.20mm (0.008")
Valve clearance
Exhaust (hot} 0.36mm (0.014")
Fugt injection order 1-4—-2—-6-3-5
Injection timing 12°BTDC
Iniaction pump type Bosch A -

Coolant capacities w/o heater

Governor type Mechanical RU type Pheumatic MN type
Timar type Centrifugal type -~
Lubrication system All forcad-feed Full flow e
a 8.6 Iiters
Total Iubnc_aﬂn_g ail 9.1 liters (9.6 US.qgts., 8.0 Imp.gts.) {9.1 US.ats., 7.6 Imp.gts.)
12,5 liters

17.3 liiers (18.3 US.gts., 15.2 Imp.gts}

{13.2 US.gts., 11.0 tmp.qts.}

www cruisercult com
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2-4 ENGINE — Component Parts

COMPONENT PARTS

1—F o
=4 1 Qi filer cap
2= I 2 Gasket
T N
(—’_cﬁ,)@jfti u iL U,ﬂt‘u L h,& 3 3 Cylinder head cover
LS L{ L1 Li 5 4 Seal washer
&) Cylinder head cover gasket
8 Bolt
7 Bolt
7 8 Tight lug
3] q Stud bolt
=1 = L 10 With head taper screw plug
nT 2 15 11 Tight plug
iR 12 Stud bolt
0 b - 14 Tight plug

_.
i w
b
I

Valve guide intake bushing
Valve quide exhaust bushing
Straight phug

7
b e
L
el L
it
‘@i .
'Bi Ly -
RN R
s
X-E
EQ
s &
o,
(]
> o e

= i 17 Cyhinder head
17 18 18 Stud belt
B . : 19 Cyhinder bead rear plate gasket
R 2 20 Cylhinder head reasr plate
g,?;f?ﬂr.f : jg:ii.“g;%“ 21 Cylinder head gasket
wEE '-";‘T‘
21

Valve push rod cover gasket
Valve push rod cover No 1
“alva push rod cover No,Z?
hl leval gauge

Cyhinder liner shim
Cylinder lirer

Tight plug

Straight gin

Tight plug

10 Cyhnder block

11, Tight plug

12 Tight plug

13 Expansion plug

oo ~NmO s wh =

14, Straight pin
7 15 Intake manifold suction hole plug
Ji 16 Tight plug
17 Union
A 20 4 18 (il dehivery pipe union balt
19 Ring pin

20 Camshaft bearing

21 Crankshaft bearing cop
22, Ol pan gasket

23, 1l pan

24 Filler plug gasket

2h 1l pan drain plug

Fig. 2-2 Cyiinder Head & Cylinder Blaock Component Parts www cruisercult com
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ENGINE — Component Parts 2-56

1 Type ™1 ol seal & Gasket
2 Timing gear cover 7 Ol seal gasket
3 Tirning gear caver gasket 8 Ol seal retainer
4 Beuring ] Type ‘T o1l seal
o] Timing gear case Q F lywheel housing
Fig 2-3 1iming Gear Cover & Flywheel Housing Campanent Parls www cruisercult com
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2-6 ENGINE - Component Parts

4
PR S oy 5

S e ED D J

EH E5H & &5 G S5

1 Pistan 13 Crankshafl claw

2 Pison oin 14 Crankshaft pulley lock
3 Hole snap ring 15 Crankshaft pulley

4 Piston ring 16 Crankshalt timing gaar
2] Crankshalt bearing 17 Key

6. Connecting rod 18 Crankshatt

7, Bushing 19 Crankshaft thrust bearing
g Counnecting rod cap 20 Flywheel ring gear

9 Connecling rod bearing 21 F lywhael
10 Idle gear thrust piate 22 Ring pin
11 Idle gear 23 Bearing

12 Idle gear shaft

www cruisercult com
Fig, 24 Crankshaft & Connecting Rod Camponents Parts
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Ratainer spring
Valva rocker shatft tension Spring
Valve rocker shaft

Stud bojt

Valve rocker arm {Ex)
Valve adjustmg SCrew
Valye rocker sUppart Ng_2
Valve rocker arm {IN)
Compresqlen SRring

Valve pugh rod

Valve ring retainer fack

Fig, 2.

Aﬂﬁ&m@“’ﬁ)

12,

13
14
15
16
17

79
20
21
22

Valve SPring retainer
Valve stem oIl seg|
Compressnon spring
Exhaust valvg

Intake valve
Carnshaft timing gear
Camshaft thrust plate
Key

Valve Iifter
Carnshaft

Camshaft bearmg

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. Vaocuum 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

189, Ventilation tube and push rod cover
20. Oil pressure sender gauge

Water by-pass hose
Water outlet

RO
]

Water pump

Fig. 2-6 Remaving External Parts

TR

Fig, 29 Removing External Parts

24,
25,
26.
27.
28.
29.
30,
31.
32
(
When
outsii
shaft

www.cruisercult.com
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ENGINE — Disassembly 2-9

24, Healer union
25,  Linkage pipe
26. Packing rings

26

L™ a -~ e

Fig. 2-10 Removing Pipe & Ring

27. Nozzle holders

SST [09268-46011]
28. Nozzle seats
29, Nozzle gaskets

30, Glow plug connector
31. Glow plugs

32, Valve rocker shaft assembly ‘QL Hitg W ;

Caution \ o .
When loosening nuts and bolts, loosen from g ;
outside gradually and alternately to protect
shaft and rocker support from warpage.

Fig. 2-13 Removing Valve Rocker Shaft¥WW.cruisercult.com
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. 2-10 ENGINE — Disassembly

33. Push rods
34, Valve lilters

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

www.cruisercult.com

Fig. 2-17 Removing Oil Pump
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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/automatic timer and
gasket,

Caution

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

42, Camshaft w/camshafl timing gear

Caution
When pulling out camshaft, do not use force,
otherwise the bearing may be damaged.

e
Fig. 2-18 Removing Lock Nut

i

Fig. 2-21 Remaving Camshaft WWW.cRIssruit com
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2—-12 ENGINE - Disassembly

43, ldle gear

44, Idle gear shaft

45,  Tuning 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

ercult.com
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—— Caution

ENGINE — Disassembly 2-13

51.  Crankshall bearing caps

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. Crankshallt

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

A

54, Valve spring retainers Fig. 2-27 Removing Retainer Lock
56,  Valve springs
R = s
86, Oil seals o Taping u u-__ss
Note ﬂ 54
Before pulling oil seal, cover the valve stem end ! B
with tape to prevent oil seal damage. (In the 56
case of reused only) =57
57. Valves f
: o——Eﬁ
Caution
| Stamp marks upon valves, and keep in order. Fig. 228 Removing Valve
58. Combustion chamber - Y

SST [09208-48010]

Fig. 2-29 Removing Combustion Chg
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2—14 ENGINE — Disassembly

88  Spring retainers

60.  Springs

61, Vadlve rocker arms

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

bb  Valve rocker shatt

66  Piston 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 [09227 46010]

Mote

Drow out piston pin by heating the piston ta
50 to 60°C (122 to 140°F) with a piston heater
and disassemble piston (69), piston pin and
connecting rod {70).

09221 46010

Fig 2 32 Removing Piston Pin

www cruisercult 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") i 230 Biaamiring Valve Stem &

ﬁw Lcruisercult.com
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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 parl of cylinder head until a
protrusion of 17mm (0.67") from Lhe
upper surface of cylinder head is
developed, by using SST [09201-
40010] .

cl Finish the valve guide bushing bore
using a reamer according Lo 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 quide bushing differes for
intake and exhaust.

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

Valve Seat

1. Correct or replace cylinder head il 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 seal culter,
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,

Fig. 2-39 Correcting Valve Seal

www.cruisercult.com
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oY The order of applying seat cutter s
Hlustrated n Fig 240 First apply
15° culter, next 75° cutter and [1nally
correct the contacting surface width
by applying hightly 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) It 15 desirahle that the contact position

of valve and scat 1s in the middls of
the seat contact surface of the valve
According!ly when applying cutters of
15° and 75° due attention should be
paid to the seat contacl position of
valve

Note
Use only the cutters of 15° and 45° to correct,
when the valve lower part 1s 1n contact, and
only 75° and 45° cutters when the valve upper
partis in contact.

Valve

1 Inspect the valve and stem parts of ntake
and exhaust valves, and replace those which
are extessively worn, burntl and deformed.

2 Replace the valve If the valve haad thickness
Is less than below

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

3 Correct lhe valve seat contact parts and its
contact surface with rocker arm using a valve
refacer,

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

0.5mm (0.02")
Valve total length:

N
\2/‘\
-

N
By 75°

}45”
[ A5

\\5\\{\\\\\\\\ SR N

"‘Q\

Fig 2 40 Seat Parts Correction QOrder

(Top}
Towards I nside
Circumference

{Bottom)
Towards Qutside
Circumference

Fig. 2 41 Contact Position with Seat

Head Thickness Limit
Intake O 9mm

Exhaust 1.0mm

Intake side
Exhaust side

120.6mm (4.748")
120.4mm (4.740)

Fig 243 Correcting Valve

www cruisercult com
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2-18 ENGINE — Inspection & Repair

Compression Spring (for valve use)

1.  Free length
Measure the free length of each soring,
Specified length 45.1mm (1.7767)

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") ngl;rﬂness Limit— —
Installing Tension Limit 18.5 kg (40.8 |b) kAR
Specified Installing Tension | 21.7 kg (47.8 1b) ]

3.  Squareness

Measure the sguareness on a surface plate
with a steel sguare, and replace if the
inclination 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
contact surface of wvalve rocker arm Is
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 roa if bent or if both ends are e -
e

Fig. 247 Correcting Valve Rocker /

- x I I . y o ‘_;'.
worn and damaged, w.cruisercult.com

Bend limit 0.5mm (0.0207)
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ENGINE — Inspection & Repair 2—-19

Valve Lifter

1.

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.Tmm (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 0.051Tmm
(0.00039 to 0.002017)

Table 2-3 Valve Lifter Specifications

Size

Lifter Bore
Diameter
mm (in)

| Litter Diameter
mm {in)

STD

22.170 to 22,190 22,200 to 22.220
(0.87283 1o 0.87362) | (0.87401 1o 0.87480)

0/S0.05

22,220 to 22,235 22,250 to 22.270
(0.87480 to 0.87539) | (0.87598 to 0.8/677)

Cylinder Block

Do not grind the block upper surface with oil
stone.

Crack and damage inspection

Besides visual inspection, use Magna-flux to
inspect for cracks and damage, and if
defective, correct or replace,

8lock 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")

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

= - £-=3 www.slsercult.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 vylinder bore diameter
Measure the cylinder bores with a cylinder
bore gauge (inside dial gauge) 41 six locations
as illustrated in Fig 2-54 and correct (f the
woar 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 Lylinder bore exceeds the himit
or If the cylinder walls are damaged or
burnt, perform boring of the wylinders and
use Oversize pIston

Caution
All eylinders must be bored even though one
cylinder requires boring.

6 If the wear in cylinder hore 1s less than the
lirmit, scrape off the step wesar In upper
surface using a ridge reamer
Perform honing dccording to necessity, and
use the piston of same size or shightly larger

Caution
If only the piston ring 1s replaced with new one
without scraping off the step wear in cylinder
upper surface, this may produce striking noise.

00310012 mm

5 oA P
7 G 7 g, G 4
f,///// Black 27 4 o7 S ..

5
CK Y L e £ R D

Fig 252 Liner Frotrusion

Approx 16mm (0.6)

Approx
60mm {2.47) |
Axial
ARprox direction
80mm (2 4"}

Cylinder

Thrust direction

Fig. 2 54 Measuring Locations of Cyhinder Boreg

Ridge Reamer

Fig 2-55 Ren oving Step Wear

@the cruiser cult
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ENGINE — Inspection & Repair 2-21

lable 2-4 Standard Piston Outer Diameter

Piston Outer Bare Finishing
Size Marks Diameter Inner Diameter
mm (in) mm (in)
1 87.81 to 87,82 88.00 1o B8.01
(3.4571 to 3.4575) (3.4646 to 3.4650)
STD 2 87.82 tn 87.83 88.01 to 88.02
(3.4575 to 3.4579) |(3.4650 to 3.4653)
3 87.83t0 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

Wher

1 boring after measuring oversize piston, seloct

the cylinder having largest bore to determine the
oversize piston,

1,
al

he measuring point should be at 6mm (0.24")

Note
‘T

from the oil groove at 20°C (68°F).

Boring
Measure the outer diameter of selected
pistan with a micrometer correctly at the
piston skirt (thrust surface).
Oversize piston outer diameter size
0/S 1.00 88.81 to 88.84 mm

(3.4964 to 3.4976")

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 - HZX E where
P; Piston outer diameter {mm or in)
C; Piston clearance 0,18 to 0,20 mm
(00071 to 0.0079") at 20°C or 68°F
H; Honing allowance Below
0.02mrm (0.0008")

Marks (1, 2 or 3)
! =

Marks

Fig. 2-68 Cylinder Boring

E; Boring machine error {mm or in)
—— Caution
1. When mounting the boring machine, take If the boring machine mechanical error is

out 2 knock pins over the block upper
surface.

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.

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 filing
allowance for one time is 0.05mm (0.002").

www.cruisefcult.com
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2-22 ENGINE — Inspection & Repair

5. Borein 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).

2. Honing
After boring, perform honing to finish the
cylinder inner surface,
Honing allowance Less than 0.02mm v T e
{0.008"') Fig. 2-569 Cylinder Honing

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.

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

If 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 remove the
liners,

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

Table 2-5 Cylinder Liner Sizes

Malrks {A or B)

Cylinder Liner Tightening
Block COuter Allowance
Mark Diameter Diameter mm {in)
mm (in) mm {in}
93.000 to 93.055 1o 0.0375 to
A 93.0175 93.075 0.075
(3.6614 to 13,6636 Lo (10,0015 to
3.6621) 3.6644) 0.0030)
93.0175 to 93.075 to t 0.040 to
B $3.035 93.095 0.077%
13.6621 to (3.6644 to 10.0016 Lo
3.6628) 3.6652) | 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)

Fig. 2-61 Cylinder Liner Replacement

Note
The final pressure for insertion is about 5,000kg

{11,023 Ibs).
www.cruisercult.com
4, After installation, the liner upper surface is 5. After pressing in, bore and hg
002 to 0.12mm (0.0012 to 0.0047") STD pistan.
protruding from the cylinder upper surface.
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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
gauge.

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")

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")

werweToTsErTit.com

Fig. 2-65 Measuring Piston Ring to Gr

Clearance

@the cruiser cult



2-24 ENGINE — Inspection & Repair

Connecting Rod

1. Assamble the connecting rods to crank gins,
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
“V'" 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")

Fig. 2-68 Measuring Connecting Rod Bend &
Twist
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")

09222-40011

Fig. 2-69 Replacing Connecting Ro
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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 diametar.

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 a normal temperature.

Connecting Rod Bearing

1. lInspect for peeling, melt, burnt and
condition of contact surface, and replace if
defective,

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

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

]

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 torgue.
During this operation, do not rotate
the connecting rod.
Tightening torque
650 to 750kg-cm (47.0 to 54.3ft-Ib)
Remove the cap, and measure the
plastigage width with the scale printed
on the cover,
Measure the widest portion of the
gage, and also watch for the difference
of sice in both ends of the gage.
Qil clearance limit
0.10mm (0.0039")
Specified oil clearance
0.030 to 0.070mm
(0.0012 to 0.0028")
3, As aresult of inspection, if the oil clearance
is over the limit, replace the bearing in
accordance with Table 2-6,
Caution

O

| o 5

Fig. 271 Preparing for Crank Pin Oil C'Iearnne
Measurement

Table 2-6 Connecting Rod Bearing

Bearing Size Crank Pln”tr[rr;|[5i?1i]3d Diameater

STD 54.98 1o 55.00 (2.1646 to 2.1654)
/S 0.05 54.04 to 54.95 (2.1630 to 2.1634)
U/s 0.25 54.74 to 54,75 (2,1651 to 2.1565}
U/s 0.50 14.49 1o 54.50 (2.1453 to 2.1457)
U/s 0.75 4 24 10 54.25 (2,1354 ta 2.1358)
/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 0.0ﬁwleueverirﬂg,e#fﬁ the
bearings below U/S 0.25 size-a, i
the crank 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,

Tightening torque
980 to 1120 kg-cm
(70.9 to 81.0 ft-Ib)

C, Remove the cap, measure the widest
portion of the Plastigage with the scale
on the gauge cover,

d. Measuring must be performed at
widest compressed portion, but the
gauge ends must also be checked
carefully.

0il clearance limit
0.10 mm (0.004")
Specified oil clearance
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.

Fig. 2-74 Measuring Crankshaft 0il Clearance

Table 2-7 Crank Journal Outer Diameter

Finishing Size
; " [ Crank Journal Outer Diameter
Bearing Size | Finishing Size mm (in)
STD | £0.98 to 70,00 (2.7551 to 2.7559)
/s 0.05 ‘ £59.89 to 69.80 (2,7516 to 2.7520)
u/s 0.25 £9.74 to 69.75 (2.7457 to 2.7461)
U/S 0.50 ‘ 69.49 to 69.50 (2.7358 10 2.7362)
U/s 0.75 69.24 to 69.25 (2.7260 to 2.7264)
/s 1.00 ‘ 68.99 to 69.00 (2,7161 to 2.7165)

Caution

a. If a new crankshaft is utilized, use the STD
size bearing.

b. If the specified oil clearance is not obtained

even utilizing the U/S-0.05 (0.002") bear-
ing, grind the crankshaft journals, and
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"}

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.

Note

P,

When grinding crankshaft journal and pin parts,
finish according to the selected bearings as
illustrated in Table 2-6 or in Table 2-7.

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

[

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

Measure the thrust clearance of crankshaft at
crankshatt center bearing part.

Thrust clearance limit 0.3mm (0.012")
Specified thrust clearance
0.04 to 0.24mm (0.0016 to 0.0095")

Caution

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 2,830 to 2.980 (0.1154 10 0.1173)
0/50.128 2.993 to 3.043 (0.1173 t0 0.1198)
/S 0,250 3.055 to 3.1056 (0.1203 to 0.1222)

Journal No.3

Fig. 2-75 Measuring Crankshaft Bend -

S

Fig. 2-76 Meds‘.urmg Taper and Run out

Fig. 2-77 Mea‘;urmg Cran kqhdft Thru'at C1eardm.e

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 outof-round,
darnaged or worrn.
Run-out limit 0.03mm (0.0012")
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.

2. 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-1b)

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 1.55674")
39.465 to 39.5565mm
(1.5538 to 1.5573")

95}

Exhaust

Camshaft Bearing
1. Inspect the bearing, and replace if poor
contact, melting or scored.
2, Measure the oil clearance, and replace if it
exceeds the limit.
Oil clearance limit 0.1mm (0.004"”)
Specified thrust clearance
0.025 to 0.066mm (0.0010 to 0.0026"")
Note
To measure the oil clearance, find out the
clearance by subtracting the journal outer
diameter and bearing inner diameter
measurements.

3. If the oil clearance exceeds the limit, finish
the camshaft in accordance with Table 2-8,
using undersize bearing,

4. To remove the bearings, follow the methods
as illustrated in Fig. 2-80.

a) Remove the rear side tight plug.

Fig. 2-78 Measuring Camshaft Bend

Fig. 2-80 Hemovingtamshat Beai

b) Remove the camshaft bearing, using
Camshaft Bearing Remover and
Replacer (suitable tool),

c) Assemble the wundersize camshaft
bearing to cylinder block, using the
suitable tool.

Mate the oil holes of bearing and cylinder
block, and insert one by one carefully.

Note

5,

Insert the camshaft into the bearings, and

assemble the new tight plug ig,.4R& et com
after applying the seal packing.
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Table 2-8 Camshaft Journal Outer Diarneter Finishing Sizes

Carnshaft Journal Outer Diameter Finishing Sizes mm (in)

Bearing Sizes | — —
Journal No. 1 Journal No.2 Journal No.3 Journal No.4
S1D 47.189 to 47.175 46.959 10 46,975 46,759 to 46.775 46.559 to 46.575
7 (1.8566 to 1.8573) {1.8488 to 1.8494) (1.8409 to 1.8415) {1.8330 to 1.8337)
Ui 0125 | 47.025 to 47.035 46,825 to 46.835 46.625 1o 46.635 46.425 1o 46.435
- (1.8514 to 1.8518)} (1.8435 to 1.8439) {1.8356 to 1.8360) (1.8278 to 1.8281)
Us 0.250 | 46.900 to 46.910 46.700 to 46.710 46.500 to 46.510 46.300 to 46.310
Elnes {1.8465 to 1.8468) (1.8386 to 1.8390) {1.8307 to 1.8311) {1.8228 to 1,8232)
U/S 0.500 46.650 to 46.660 46.450 to 46.460 46.250 to 46.260 46.050 to 46.060
it (1.8366 to 1.8370) (1.8287 to 1.8291) (1.8209 to 1.8213) (1.8130 to 1.8134)

A e —

Camshaft Timing Gear

1. Inspect the gear, and replace if fitting parts
and teeth surface are damaged or worn.

2. Backlash
Measure the backlash with crankshaft timing
gear, and if the backlash exceeds the limit,
remove logether with crankshaft timing gear.

0.3mm (0.012")
0.1mm (0.004")

Backlash limit
Specified backlash

3, Camshaft timing gear replacement

al  Remove the bolts (for timing gear set)
and plates.

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

Caution
Take care so that gear key may not damage the
thrust plate.

¢} Assembling new thrust plate and key,

install by pressing the gear with a
Dress,

d)  Apply engine oil onto the bolt and
tighten it.

Tightening torgue:
300 to 450kg-cm (21.7 to 32.6ft-1b)

L Crankshaft timing gear replacement

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

¢l When installing crankshaft timing gear,
use SST [09214-60010] to install with
a press,

g ¥ L b
L N

Fig. 2-83 Réplacing Crankshaft Timingyegp sercult.com
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ENGINE - Inspection & Repair

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
crankshafl 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

4

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" Qil Seal

18

3.

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. 2-84 Measuring ldle Gear Backlash

Fig. 2-86 Assembling Crankshaft Front Qil Seal

-

nkshaft Re4¥tyfigig cult.com

Fig. 2-87 Assembling C
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ASSEMBLY
—— Caution
1  The assembling parts should be thoroughly Do not mistake each of the installing bolts,
cleaned. nuts and washers, and tighten the bolts and

2  Apply new engine oll upon assembly to the
shiding and rotation parts.

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

4 To prevent water and oil leakages, always
apply liquid packing

5. Assemble while checking o1l clearance and
thrust clearances.

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 comhimations due to
clearances are specified

=Y
i© 5 ”&“E
; e s fi[j
e G e T
’[{s’gg ﬂ:‘%ﬁj 9, Q] A “j \@L’
e g ppll
= = o AT |
| £

Fig 2 88 Engine Overhaul Gasket Kit Camponents

www cruisercult com
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Assemhling Piston Components

Caution
When assembling the connecting rod to the
mston, the notch in the top of piston and the
F 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 War the piston to 50 to 60°C {122 to
1O ) using a piston heater and assemble
the piston and connecting rod to piston pin
using SST [09221 46070]

2 Install the hole snap ring

Assamble the piston ring as ilfustrated in Fig
283 to 95,

Caution
The piston ring has marks and assembling
numbers on 1ts surface, and assembles in the
order of steel wire, oil ring, No. 2,1, facing
these marks upward.

@ il Ring
4 Clzan the connecting rod hearing installing \w/

swrface and  temporarily assemble  the Steel Wwe
Lezring Fig 2 93 Piston Ring Up & Downward [ ERERApserault com
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2-34 ENGINE — Assembly

Fig. 2-94 Piston Ring Cross Section

Assembling Cylinder Head Components

Apply engine oil onto the valve stem.

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

W M =

Note

1. Longer seal is for intake valve.
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 assermble spring retainer
lock (9).

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.

e

Fig. 2-05 Assembling Ring

L —

A
Fig. 2-98 Installing Chamber

Www.Criisercim.com
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0to 0.1 mm

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

Assmbling Engine Interior Components

Assernble crankshaft bearings onto cylinder
block and onto bearing caps.

Caution
Assemble after cleaning the bearings and
bearing installing parts thoroughly.
Apply engine oil onto the bearings.

When assembling, the washer oil groove should
face toward the crankshaft thrust surface.

Install crankshaft onto the cylinder block,
Asermnble  the crankshaft  upper thrust
washer,

Caution

.—J|

e y
Amount of protrusicn 0 te 0.1 mm
{0 to 0.004")

Fig. 2299 Installing Combustion Chamber

l-:ig_ 2-102 Installing Thrust Washer

VWWLCTL

@the cr
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2-36 ENGINE — Assembly

4. Assemble the crankshaft bearing cap, and
tighten to specified torgue.

Note
Apply engine oil 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-Ib)

5. Install the rear oil seal retainer over the
gasket,
Tightening torque:
150 to 220 kg-cm (10.9 to 15.9 ft-Ib)

Apply engine oil

‘:’_Orrder No.
Without No.
Fig. 2-104 Tightening Order

Front mark

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-Ib)

Note

Apply engine oil onto the threads of bolts.

7. Install the cylinder block onto the engine
stand.

g Apoly engine oil onto the piston, inner
surface of cylinder, crank pin, connecting
rod bearings, connecting rod bolts and nuts,
(Fig. 2-108, 2-109.)

4 Insort the piston into the cylinder block
using a piston ring compressor.

Caution

1. Position the piston ring ends as illustrated
in Fig. 2-110.

2. Position the piston head cut toward the
front side of the engine.

3. 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,

7S

Ring End Portion

www.cruisercult.com

Fig, 2110 |nstalling Piston

@the cruiser cult



2-38 ENGINE — Assembly

Cut Mark

Fig. 2111 Piston Assembly Locations

10. Assemnble the connecting rod bearing cap,
and tighten the hexagon nut to specified
torque,

Tightening torgque
650 to 750 kg-cm (47.0 to 54.3 ft-1b)

Caution
The mating marks stamped on connecting rod
and cap should match.

11. Install the oil pump onto the eylinder 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-Ib)

Caution
Do not damage the bearing when inserting.

3. Install the oil pan with the gasket onto the
cylinder block,

Tightening torgue:
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. 2-113 Tightening Cap

i,

Mating rTlr kK

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

It.com

T SE e

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-Ib)

— 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.

2, Apoly engine oil onto the valve lifters and
push rod ends, insert the valve litters and
push rods inta the cylinder block.,

3. Install the valve rocker shaft assembly.

al Loosening the adjusting screw lock nut

loosen the adjusting screw about 2
revolutions.

o) 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-Ib)

& Install the valve push rod covers over the
gaskets.

Fig. 2-118 Installing Rocker Shaft and
Tightening Order

% . ercult.com

Fig. 2-119 Installed Push Rod Cover
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5. Adjust valve clearances, using a thickness
gauge of specified thickness,
al 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

k) 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
nossle 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

o .

268-46011

Fig. 2-123 Installing Nozzle Holder
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a
packing ring (2) and gaskets.

9. Install the water union (3).

10, Assemble the intake manitfold

(4)

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

8, Install the nozzle linkage pipe (1) over the

with

1. Install the owver injection magnet (1) and

starter (2).

Install the injection pump.
(1) Set the mating marks of
pump spline shaft and flange,

camshaft key groove to install

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

13) Install the injection pump

stop

to

engine temporarily, matching

marks of pump hub to engine.

injection

(2) Removing injection pump rear cover,
use cover installing bolt hole

and

SST

the

the

the

Fig. 2'-.127 |H§Ta|1ing .Pll!“p

09284-46010

Marks

Fig. 2-126 Setting Camshaft

Marks
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2—42 ENGINE — Assembly

3. Match the mating marks ("'O"} on the
crankshaft gear and carnshaft gear,
4. |Inslall the idle gear shaft,

5. Apply engine oil onto the idle gear shaft,
install the idle gear onto the shaft with
thrust plate, matching the marks (**1") on
the crankshafl gear and idle gear,

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

6. 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.

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

8. Recheck the marks on the pump hub and
engine, and tighten the pump setting bolts
firmly.

9, Install the woodruff key onto the
crankshaft,

Fig. 2-131 Ritighten Pump

w.cruisercedt.com
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10. Heating the timing gear cover with healer Lo
60°C (140°F), install the liming gear cover
through the new gaskel.

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
il sval.

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-ecm {115.7 to 144.7 ft-1b)

S : W
Ll “a® " -
e oSt e

Fig. 2-134 Calking Pulley Lock

14, Connect the over-injection wire.
Adiust the lever length by setling the mating
marks, lock the wire.

Mating Line

Fig. 2-135 Matching Marks www.cruisercult.com
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156, Install the following parts in numerical
order,
{1} Qver-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. 2-137 Installing Fuel Filter

T

Fig. 2-138 Evacuating Air

- =

g

S

Fig. 2-139 Setting Checking Pipe

-
www.cruisercult.com
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{3) Crank the engine al crankshaft pulley
portion till the fuel appears at the end
of the pipe,

(4) Gently crank the engine and adjust the
injection pump body by tilting left
and right so that oil surface rising start
time in the test pipe comes to the
position 12° before the top dead
center,

—— Note

1. If pump is rotated in the direction of
crankshaft rotation, injection timing will
be retarded.

2. Adjustment of injection timing by means
of a test pipe should be repeated 3 to 4
times to prevent error.

(8) Remove the checking pipe and fuel
hose with tank for suppling.

17, Install the injection pipes and clamps.

Fig. 2-140 Cranking Crankshaft

GOOD TIMING
Fuel
Tlr‘mng
Checking
Pipe :D
Crank-

ADVANCED
TIMING

A

TURN TO LEFT TURN TO RIGHT

H_

Fig. 2-141 Checking & Adjusting Injection
Timing

.«ﬂﬂm v‘_

ST R

Fig. 2-142 Installing Pipes
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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 numercal

araar,

(1)

(2)

(3)
{4)
(5)
(6)
(7)
{8)
(9)
(10)
(11)
{12)

Exhaust manifold W ‘gaskets and water
pipe
Tightening torque:
150 to 220 kg-cm
(10.9 to 15.9 ft-Ib)
Oil cooler w/"0" ring and gasket
{Only for RU)
Water hose
Oil filter w/gasket
Alternator and adjusting lever
Water pump pulley and fan belt
OQil hoses w/gaskets
Qil pressure sender gauge
Ventilation tube
Water drain plug
Oil level gauge
Valve rocker cover

Engine Rear Side Parts Assembly

1. Install clutch cover assmbly.

a)

b I|

c)

Caution
Be sure to tighten the lock nuts after adjustment.

Install clutch disc and cover by using
SST [09301-56022] ,
Tighten 6 pieces of cover installing
bolts to specified torque, and take out
the above Guide Toaol,
Tightening torque:
150 to 220 kg-cm
(10.9 to 15.9 t-1b)
Adjust clulch pressure lever height by
using SST [09302-25010] ,
Specified height:
HU ... 16.2 mm (0.638")
HJ ... 14.2 mm (0.559")

2. Install the transmission

Fig. 2-146 Adjusting Clutch Preseur’é”?"%\?é'f"e'c”" iy

=
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Inspection and Starting After Installing Engine

L

—— Caution
Always use diesel engine oil

After installing the engine to the wvehicle,
install each parl and wirings, and fill in
cooling water and engine oil,

Table 2-10 Capacities of Qil

Cooling water

Toizl oil

HU HJ
liters liters
{US at. Imp. qt.) {US gt. Imp. gt.)

17.3118.3, 15.2) 12.5(13.2,11.0)

9.1 (8.6, B.0) 8.6 (9.1, 7.6}

Injectinn pump
Fausing oil

Wecnanical
Gevernor all

Diaparagm oil ==

150ce ( 9.2cu.in.)| 150ce { 9.2cu.in.)

170cc (10.4¢cu.in,) —

2 to 4 Drops

on

Using the fuel pump priming pump (1),
bleed the fuel systern to remove air from
luel hoses, fuel filter (2}, and injection pump
{3).

Loosen the injection pipe nuts (at all nozzle
holders), depress the accelerator pedal fully,
switch on the starter, and check the
operation of over-injection magnet by
cranking the engine until fuel starts to come
out from the injection pipes.

Tighten the injection pipe nuts (at all nozzle
nolaers),

Check whether or not the glow plug
controller glows 25 to 30 seconds after the
starter switch is turned on glow,

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

Fig. 2-148 Air Bleeding Injection Pipes

Note

1. Set the engine revolution at around 1,000
rpm.

2. Check for water and oil leakages.

3. Check the oil pressure and charging state.

4. Check for abnormal or knocking noise
inside the engine.

7. Warm up the engine until cooling water

temperatures reach 75 to 856°C (167 to
185°F) and adjust the valve clearances.

Valve clearance:
Intake
Exhaust

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

www.cruisercult.com
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FUEL SYSTEM

LT T PO 3-2
Fuel Feed PUMP ... .. coroieee v s s e nsnesens 3-3

Fuel FIltar ... reee e revmccetre srims e st mnc s senmn e ssmsmssa e sms svnmmnnsnmmneens 3— 0

MNozzle & Nozzle Holder ......covcivciiniiinnr s ceesssensemnenens 3-7

Automatic TIMEr . it ecrnec e serer e e ae s s nreanns 3—-11
INJection PUMP  .iiiiiiiicmisirmssesninres e s san s s ne s mrmam s nen sn mnms e nnae 3—-15
Machanical Governor {RU TYPe) ociciireie e cvreees semvcrerecmsneenens 3-50
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3-2 FUEL SYSTEM — General

GENERAL

Fig 31

The fuel system of the diesel engine 15 manu-
factured to exlremely high precision to make 1t
capable of mamntamning adequate performance
under high pressure, |f by chance any minute
particle of dirl or water should enter in the fuel,
the longevity of the most important parts of the
dhiesel enging  the injertion pump and injection
nozzles could be extremely shortened Thus
diesel fuel must be sufficiently filtered and
rleaned, and for this purpose, a fuel strainer of
high filtering performance 15 equipped on the

Fuel System

enging, O course, the fuel filled 1In the fuel tank
musl also be clean The fuel n the fuel tan< s
drawn out by the fuel feed pump and pass
through the pump filter localed just in front of the
feed pump Il then passes thraugh the fuel purm
and fuel filter and enters the injection purng o
Injection nto the combustion chambers throum
the injection nozzles

The fuel that leaks out from the nozzles pdssescl
through the leakage pipe and returns to the oef
pump inlet
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FUEL SYSTEM — Fuel Feed Pump 3-3

FUEL FEED PUMP

DESCRIPTION

The tuel feed pump 1s made up of the feed pump
rdrriming pump The lead pump 1s driven by the
mection purmp ramshaft while the griming pump
soperaled by hand

s ffoient fuel musl always be kept in the injec-
tan pumo fuel chamber making 1t necessdry to
% d the fuel to the injection pump under pressure
nce the pump ele nent 15 not capahle of supply
ing =u ficient fuel at high speed Therefore, the
discharge pressure 15 regulated at from 18 to 2 2
1em?{2b 610 31 1 psi} by the piston spring The
mming purnp 15 used to bleed Lhe fuel system for
alf raroval

the priming pump 15 operated by unlocking the
qob ot pump top (by turning 1t counter
loc<.s s8) ana Lhen moving 1t up and down After

it Check valve

Fig, 32 Fuel Feed Pump Construction

using the priming pump the knob must be locked
{hy turning 1t clockwisel, Farlure to tack the knob
rmight cause the feed puamp to leak

Fig 33 Feed Pump Operating Diagram

IPERATION

Tre zed pump 13 operated by the injection pump
@wnatt which imparts reciprarating motion to
neziton 1o suck inand discharge Lthe fuel under
FIrSSLTE

‘ter the camshaft (1) 1s nol pushing against the
lagpet raler (2), the piston (B} s pressed on the
poh rod {3) by the tension of spring (7), to
n ressg Pevolume of pressure chamboer (8) Thus
e nlet valve (6) opens to draw in fuel

Theremshatt on turning, allows the cam to push
u Fe riston through the tappet roller and push

rod The rising of the piston compresses the fuel In
the pressure chamber, cdusing the inlet valve 1o
rlose and the outlet valve to open and dischdrge
the fuel under pressure A part of the discharged
fuel enters n the pressure chamber {(10) ot
underside of piston, I the fucl pressure at under-
side of prston that 1s the discharge pressure rises
ahove 18 to 22 kg/urr 2, Lhe tensicn of soring 1s
msufficient to lower the piston so that the pistan
no longer reciprocates causing the pu

Jm\b) jxe]
www cruisercult com
stop functioning
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3-4 FUEL SYSTEM — Fue! Feed Pump
Tabkle 31 Fuei Pump Specifications
Haousing to piston clearance 0009 10 0 012 mm (0.0004 to 0 00A5™)
Housing to oush rod clearance 0 003 to O 008 mm (0 0001 ta 0 0002
Fuel Pumg Feed pump tappet operation stroke 8 rmm (G 317)
Priming purmp stroke 25 mm {0 98")

Discharge pressure

1.8 t0 2.2 kg/cm (26 to 31 psi}

Priming pump cover

Frimiing purnp sbib assemhbily

Fecd pump check valve chamber plug
Check valve chamber plug gasket
Feed pump check valve spring

Feed pump chack valve

Fuel pipe hollow screw

Fuel pump filter

WO~S O s LN —

Feed pump tappet spring

10 Feed purnp tappet

11 Feed pump tappet rolier

12  Feed pump tapeet snap ring

13 Feed pump piston chamber plug
14  Feed pump piston spring

15 Fecd pump piston

18 Feed pump hauasing

17, Feed pump push rod

18 Feed pump tappet sliding block
19, Feed pump tappet roller pin

20 [ uet pipe hollow screw

Fig 34 Fuel Pump Component Parts
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FUEL SYSTEM — Fuel Feed Pump

35

DISASSEMBLY

Smce push rod 15 closely fitted with feed
pump housing (20}, do not remove this unless
necessary. If removed, confirm the assembly
direction and remember

Removing fusl pipe hollow surew (1), take
out fuel filter {2)

Remove piston chamber plug (3) using
SST[09333-55011] to remove pistan spring
{41) and piston (5.

Remove priming puirp cover (6} to pull out
priring pump (7}, spring {8) and valve (9]
Removing check valve chamber plug (10),
pull cut spring {17} and check valve (12}
Removing tappet snap ring (131 take out
feed pump tappet (14),

Pull out feed pump push rod (15b)

Caution

INSPECTION AND REPAIR

hash each part with clean gasoline, and nspect
Replare the detfective parts

1

Inspect the tappet (18}, roller {3/} rolier
pin (18}, push rod {18), piston (20) check
valve {21}, fuel stramner (22} and pump
houstng {23} for cracks, damdges and wear
springs {24) for weakness

2 Inspect the priming pump operation,
ASSEMBLY
1 Follow the disassembly procedures in the
reverse ader,
2 Perform pump test after assembly 1s com

rleted
(Refer to Pump Test Page 347)

Fig 3-6 inspecting Fuel Pump

www cruisercult com
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3-6 FUEL SYSTEM — Fuel Filter

FUEL FILTER

DISASSEMBLY

1. Remoave lhe fuel tilter center bolt,

2. lake out the [lilter element, washer, and
spring

INSPECTION

Inspect the fuel filter body and clement for
damage 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 A'R
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 pumgp.

Fig. 3-9 FEvacuating Air

Fig. 3-7 Sectional View of Fuel Filter

Db wN =

0

10,
i E
12,
13.

b 1
2 ¥

z

=4

. Nir vent plug

0" ring

. Fuel pipe lower screw

. Fuel pipe nipple washer
. Fuel filter upper body

. Filter cylinder gasket
. Gasket
. Fuel lilter elameant

Flement suppor | washer
Element sat spring

Fueal tilter lower body
Packing

Fuel filter center bolt

TS
wyrrrerorsercuiLcom

Fig. 3-8 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
g nozzle holder through an injection pipe and
trrogh the small hole of nozzle holder body and
Las:ing through the ring groove of the dislance
mare the Tuel flows into the pressure chamber
after moving through 3 feed haoles ring groove of
no7zle body and 2 feed holes When the ol
pressure inside pressure char ber reaches 100 to
118 <gfem? (1,429 10 1,571 psi} due to injsction
pump plunger action, the nos:sle needle pressed
bypressura spring through pressure pin s hifted up
56 What the fuel 1s injected into the pre chamber
Wren the pressure feeding due to injection pump
“unger ends the il oressure inside pressure
Jamber 15 lowered, due to pumping-back action
of delver valve, and due to the pressure spring the
noz.le necdle closely sticks to the seat to stop the
fie Injection

SPECIFICATIONS

F1g 3-10 Cross Sectianal View of Nozzle and
Nozzile Holder

The fuel in the nozrla pressure chamber 15 under
high pressure so 1lhat there 15 minute leskage of
fuel between the nozzle hody and needle This
leakage fuel lubricates the nozzle and neeale
shiding surfaces and then passes out from the
riozzle holder and flows through the leakage pipe
to return Lo the fuel pump mlet side,

Table 32 Nozzie & Nozzle Helder Speciflications

Installing load

Type Throttle

Sousle Valve opening prossure 100 to 110 kg/um? (1,422 to 1,560 psi)
Injection bore 1 mm {00334
Injection angle Approx 4°

Norsle Free length 22 1 mm (0 8700")

Holcer Pressure Installing length 215 mm {D 8465")

3rIrg

150 kg (331 lbs)

~djust washer thickness (used for nozzle valve

u7ering pressure adjustment)

10,1.06,1.10 . 135 mm {00384,
00413, 0.0433 0076}
(20 lypes n 0 06 rmm {0 0020 } variatian)

www cruisercult com
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3-8 FUEL SYSTEM — Nozzles & Nozzle Holder
COMPONENTS
1. Nut
2. Washer
3. Nozzle holder retaining nut
-1 12— 4. Washer (for adjusting)
o® .g':_';-' 5 .,ng_l;ﬁi__)._r,'_,_}’;,al\ H,H__q,” . 5. Nozzle holder pressurc spring
3 = ‘% % ‘:;z = 5 & 6. Nozzle holder pressure pin
3 10 ! 3 % "Eg [“’.& 7. Distance piece
% X
o4 11— . o_ &. ”; ° B. Injection nozzle assembly

. Nozzle holder

. Injection nozzle seat

T’J{YT
~ch m
”
I

= o w©

. Injection nozzle seat gasket

- 14 12, MNozzle leakage pipe assy. No.1
r4—o9 = 13. Fuel hose (for leakage)

&

. Nozzle leakage pipe assy. No.2

n

. Hose clip

!
o

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).

6
—— Caution
1. When disassembling nozzle holder, do not ‘L £
drop the inner parts on the floor.
2. When nozzle body is stuck to retaining nut
with carbon, extrude with a stiff wood.

e (O

1 4 3

www.cruisercult.com

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

INSPECTION, REPAIR & WASHING

1 After washing the disassembled parts, check
for wear and damage, and replace If defective

2 After washing the exteriors, dlways use
gasoline or light ol to wash the norzle and
nozzle holder

——Caution

Do not use the ail that has been used for

sedimenting and filtering old parts.

2 Use Nozzie Cleaning Kit to wash the nozzle
in clean hight ol

4 Clean the carbon atlached in nozzle necdle
end with a prece of 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

Jjournal

b Clean the nozzle seat with cleaning scraper,
—— Caution
When using chrome oxide as an abrasive, coat
shghtly avoiding deep coating at a time, and
carefully clean after repair.

Fig 3-15 Cleaning Nozzle Body

o

Clean the nozzle body injection hole with a
vleaning needle

/' Clean the carbon from the nozzle body
exterior (except wrapping angle} with a
brass brush

SINKING TEST

Wash the body dnd needle m clean light oil, Pull
o t the needle about half way from bady and then
release 1t The needle should sink down nto the
booy extremely smoathly by 1ts own weight
Repeat this test rotating the necdle shightly after
each test, IT the needle fails to sink smoothly at
any place replace the needle and body as a sot

ASSEMBLY

1, With the retaining nut {1) lower side facing
upward, assemble inlo the nut in the follow
ingorder prassure spring washer (2}, oressure & e
s0ring 13) pressure pin (4) and distance oicce @ ? ﬁﬂ?
{5) and manually assemble the nozzle holder 2 3

body {7) with the nozzle assembly (8) being
nstalled to the distance plece

www cruisercult com

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

2 Install the noszle holder inlo SST[DE268
46011] Tixed to the vise, and tighten with
SST{09268-46021]

Caution
Be careful not to allow the nozzle needle to
drop out while assembling.

Tightening torgue .
400 to 600 kg-cm (28 9 to 43.4 ft-Ib}

SPRAY TEST
1 Generally use Hand Tester to test and adjust
the nozzle
Injection pressure 100 to 110 kg/ecm?2

(1,422 to 1,564 psi)
2  To adjust the mnjertion pressure perform
wilh the washer at the top of pressure spring
Note
There are 20 types of washer ranging from
1.00 mm to 1.95 mm (0.0394 to 0.0768"), one
for each 0 05 mm The adjustment of injection
pressure will increase 5 kg/em? (71 1 psi) with
the increase of 005 mm (0 0020") adjusting
washer thickness.

3  Evacuating air from pipe line of lesler,
4 Slowly operate the toster lever when adjust-
ng injection pressure,

5 Spray condition

{1} Including the nozzle cneter line the
spray should come out in 4° canical
farm

(2) A round circular form of injection
snould be obtamned 1in a white sheet of
paper, placed 3Cum (171 8" ) away fram
the nozzle

{3)  Dripping shouid not occur

{4) Leakage tesl.

il should not leak from nozzle valve
seat and retaining nut at the oil pressure
of 80 kg’em?2 (1,286 psi)

09268-46021

09268-46011

Fig 319 Testing Injectian Nozzle

BAD BAD BAD
!

GOOD

Fig 3-20 Spray Condition

www cruisercult com
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FUEL SYSTEM — Automatic Timer 3-11

AUTOMATIC TIMER

DESCRIPTION

Fig, 321 Automatic Timer Assembly

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

‘.J.-g:_zé!‘:::!!';!:sg,

Fig. 3-22 Automatic Timer Construction

timer is composed of bearing (1), hub (2), weighl
(3), spring (4) and drive gear (5), and is driven by
the engine rotational force through the idle gear.

c®
AN Journal
a0

Start to advance

gndof i

"//}.‘ ‘

Weight side surface

nce

Rotating direction

Centrifugal force

End of advance

Fig. 3-23 Automatic Timer Operation

OPERATION

The sutomatic advance angle adjustment of the
automatic timer is performed as follows. As the
RPM increases, the weight moves outward due to
centrifugal force. At this time, the weight curved
surface, made according to required advance angle,
dides along the drive gear journal, Therefore, the
drive gear and hub can relatively rotate up to the
aovance angle.

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 guickened.

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

Table 33 Aulomatic Timer Specifications

450 to 550 rpm (T\mer rpm;) Advance Angle Begins
Timer Advance Angle 800 rom 25t035°
(Z-step bending) 1 080 rom o 5106°

1800 rpm " 7 10 8% (Maximum)

Froe length 50 mm {197")
Mam Spring installing length A8 5 mm {1 217}

Instaliing foad 7.8 kg{17 4 Ib)

Free length 435mm (1717
Sub spring Installing length A3 5 rm (1 71")

installing load 0 kg .

01,02 0bmm
d .

Timer Spring Adjust Washer Thicknass (Small and large) (0.004, 0.008, 0,020 |

A,
VA WC= _
| ) i =
L) ] |
: EM a 9 preo
5 A | o
v 7 o
P eWepm <
& o y #n
I i \\-J% \’> és ’k:g;, \é’%{'\q—« L . 4
Lt | i w | oy . ! —_
g | o r\""ﬂf: ! C
fa \(1/: ' l;;_- N % \"—'[z:;,'ﬁ T‘fl &
iy - ; / %, th g | ¥ -
;\M;h:_ ; %, 7 10
P I — Rl
1 Bearing é G Timer spring adjust washor W
2 Timer hub 7  Timer sub spring S
3 Timer weight 8 Timer main spring
4, Spring seat 9 Drive gear
5 Timer spring adjust washer 10 Clamp ring
Fig 324 Automatie Tirmer Component
DISASSEMBLY IN:
1T Warm the injection gear cover to 60°C A1
{140°F) with heater, and remove the tmer che
from the cover fec
1.
2
3

% ‘.ﬁ*
Fig '325 D\sassemhllng Timer
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FUEL SYSTEM - Automatic Timer 3-13

2. Mark the mating 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.

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

4. Pulling up the drive gear with both hands,
cisasscmble in the following order: drive
gear, limer 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.

INSPECTION & REPAIR

Alter cleaning disassembled parts in clean light oil,

theck for damage and wear, and replace if de-

lective,

I, Inspect drive gear (2}, timer weight (6) and
timer hub (1) for damage and wear,

Z Inspect timer spring (4) for breakage and
weakening,

3

% Inspect bearing (7) for damage and wear,

Fig. 3-28 Disassembling & Inspecting Automatic
Timer

st

S e - ; ) www.cruisercult.com
Fig. 3-29 Bearing Inspection
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3-14 FUEL SYSTEM - Automatic Timer
4. Pull out the hearing using SS5T[09602
36011] , if necessary. ] 09602-35011
5. Install the bearing with a press. i /.(
ASSEMBLY
1. Assemble the weights to timer hub and

clmap on a vise,

Be sure to use a rag or vise sleeves.

Note

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

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

Pull out Spring Holders after holding the gear
to prevent spring jumping out.

Note

fo2

Assemble drive gear to the hub by rotating it
with both hands in the directional rotation
{spring compressing direction).

Assernble the clamp ring.

After assembling perform the test, (Refer to
Timer Test Itermn.)

Fig.

3-32 Assembling Clamp Ring

www.cruisercult.com
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FUEL SYSTEM — Injection Pump 3—-15

INJECTION PUMP

DESCRIPTION

3

Fig. 3-33 Injection Pump Assernbly

fosch A type injection pump is used in model
Hengine, It continually always supplies suitable
lel under any sort of operational conditions such
a starting, idling, acceleration, high speed, eco-
ramical running, and high load,

Ths injection pump is composed of an injection
pump nody (1), pneumatic governor (2} or
rechanical governor fuel pump (3) and automatic
il

g (4}, The pump body possesses the same
ruber of cylinders and plungers as the engine.
e fuel control is conducled by MN-type
Pieamatic Governor (HJ series) and RU-type Fig. 3-34 Autornatic Timer
Mzchanical Governor (HU serics), The fuel purmp

seomposed of feed pump and priming pumpe. 1he

ar cleeding of fuel line is performed with priming

ump before engine start,

"e gutomatic timer is eguipped with timer
waights that serve to advance the injection period
Ir acearcance with the variations in engine speed,
and functions independent of the engine load. This
allormatic timer is located inside the tliming cover
and driven by engine idle gear. The timer is fitted
| onthe injection pump on solines, and rotates at

ne-half the enoine speed, www.cruisercult.com
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3—16 FUEL SYSTEM — Injection Pump

Fig 3-3% [njection Pump Unit Construction

Fuel 1s forcefed to the Injection pump by a
plunger (1) that performs the reciprocating motion
with a constant stroke. As the plunger 15 wrapped
and super accurately fitted into cylinder (2} re
placerent 1s possible only as a set of plunger and
wylinder. Gn the plunger cylindrical surface, there
15 an oblique groove called control groove {3), and
hale, which connects this groove and the plunger
head and which lies in the middle of the plunger.
1 here 13 one feed haole {4) in the cylinder, and the
fuel passing through this hale, flows into oylinder
delivery chamber {5) to open the delivery valve (6}

located at the top of the chamber, Through the
delivery valve, the fuel maves to the Injecticn
nozzle passing through njection pipe, and 15 then
njected into the precombustion chamber

The cyfinder 15 covered by plunger cantrol slee,t
(7}, at the upper end of which there 13 a control
pinicn {8) and, 2 shits are cut lengthwise to serve &
guides tfor the plunger ariving face in the lower end
of the sleove The contral pinion meashes in the
control rack {9)., Thus the rack, by turning the
plunger can vary the fuel 1njection amount can
tinuously from zero to maximum

www cruisercult com
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FUEL SYSTEM — Injection Pump 3-17

No mjection

Ya anjection

Q |R|T"-"T::"', | 1

)

Full injection

Fig. 3-36 Fuel Control System

when plunger [1) 15 at the lowest position, the fuel
fre— 1eed hole (2} fills the delivery chamber (3) at
the top of plunger, and with the risimg of the
Jd.nger, the plunger shuts cut the feed hole to
ncrease 01 pressure inside the delivery chamber,
causing the delivery valve to open so that the fusl
b ed to injection pipe Furlher, when the plunger
ashed by tappet 18 raised up, the o1l pressure
tetween dehwvery chamber and nozzle reaches
sbout 100 to 110 kg/em? (1429 to 15671 ps),
rasing the nozzle to open so that the fuel 15
nectsd Into the precombustion chamber How
gier, continuous rising of plunger causes the
control groove (4) and fesd hole (2) to face each
other so that the high pressure fuel inside the

Delivery Valve Operation

lhen delivery valve 1s pushed back by valve spring
bera.se o1l feeding pressure of the fuel 1s lowered
down as the above said feed hole 15 put through
the control grogve At first, relief valve (B) shuts
ili the injection pipe and delivery chamber The
tie volume [rom delwery valve to nozzle at the
“wt ing oft moment 1s further increased by valve
srnguntib it contracts with the delivory valve seat

delivery chamber flows through the hole at the
center of plunger, and passing through the control
groove and feed hole, 1t 1s pushed back o the
suction chamber, stopping fuel feed,

With the above operation, pfunger 1s rotated due
to control rack and when {eed hole and control
groave upper end part face each other, the feed
hole is put ithrough control groove before being
closed by plunger so that there 1s no fuel feeding
and the injection quantity 15 zero At this time the
control rack 1s Just In governor sige termination,
and when it comes to timer side termination in the
oppasite side, the njection quantity becomes
Maximum

Closed Opened

Fig, 3 37 Delvery Valve Qperation

@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 tuel
pressure correspondingly decreases. Due to this
pressure drop, the nozzle needle is quickly locked
out and the dripping fuel is sucked back, Ihus the
delivery valve has two purposes: preventing fuel
counter flow and sucking-back action,

Pneumatic Governor

Operating stroke

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 manilold
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 di
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 engire
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.cruisercult.ecom
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Purpose of the Venturi

Tt e venturiis installed between the air cleaner and
intake manifold and 1s actuated by the vacuum
Aration o relation to the throttie opening and
lasing wh ch operdtes the qovernor and controls
the foel reguired for the engine

The wventuri vacuum port 15 provided swvith an
suxil ary venturt and s installed at the side of
the throttle valve

Governor Operation
During idling

L ring idling as the throttle valve 15 1in almost fully
losed condition, 1t results in creating a strong
Auium N the vacuum chamber By Lhis vacium,
t= rack 15 pulled to 1dling position by the
balar~ing of the governor mam spring and dle
spring 1 i case the engme revolution Increases by
the load varianian, this causes vacuum actuated In
fre vau au n chamber to increase and the rack will
mo:e In relation with the movement of the
Jlepiragm toward the mjection volurre decreasing
drection which will extremely reduce the engine
raolution

Sirpose the engine revolution reduces, and the
«cuum n the dizphragm chamber decreases the
ziaphragm will move the rack toward the injection
Jume Increasing  direction, thus  the engine
re.0 ution Is increased

Fig. 3-40 Ventun Cross Sectional View

Accelerator pedal

Venturs

Main spring
Dhaphragm

Full stop capsule

Fig 3-41 Pneumatic Governor Link Mechanism

Idhing spring capsule
Governor cam
Governor stop
lever

Man spring

Governor daphragm

Full stop capsule

MU O

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
{1dling)

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. Tho governor idling
spring lever frec 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 Lhe diaphragm to
maintain steady engine idling.

At Maximum Revolution

If the accelerator is suddenly depressed all the
way to the lloor, the governor cam pulls away
from the idling spring capsule, ceasing interference
with the diaphragm. Since the venturi negative
pressure is low al this time, the control spring
moves to the maximum fuel injection position
(contacting position of governor stop lever and full
stop capsule) under action of the main spring.
The wventuri negative pressure then builds up
together with cngine revolution. When Lhe engine
reaches the maximum permissible revolution, the

venturi negalive pressure, using the main spring
force, maves the control rack inta the injection
low range. In this way, the control rack moves o
a position in terms of the load and Lhereby
maintains the maximum permissible revolution,
Should there be cngine overload, however, the
engine can not attain maximum permissible re-
volution,

Stopping the Engine

When the stop button in the driver's compartment
15 pulled out, the control wire connecting the stop
button and injection pump is pulled, and tha
control rack will move toward the injectian
volume zero direction. Thus, the engine stops.

www.cruisercult.ecom
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FUEL SYSTEM — injection Pump 3-21

INJECTION PUMP SPECIFICATIONS

Rutational direction
Cam hift

Clackwise as seen from driving side
6 mm (024

Bore diameter
Pump element
Type

7 mmor 028" (Left reed)
Increased injection at start

[njeciicn arder

142636

Cantrol tack Pump stopped

shiding resistance Pump at 1,000 rpm

Less than 1b0 g (b 3 0z)
lLess than B0 g (1 8 oz)

Pre strokc
Injection interval angle

Tdpoet learance
Tapoet adjusting shim plate thickness
Camshaft thrust clearance

Camshalt shirm plate thicknoess

121020 mm (007510 00797)

53°30" 1o 60°30"

Mare than 0 2 mm {0 008™)

01,0203 14 mm {14 species)

(00039 00079 . Q085519

003 to 005 mm {00012 1o 0 0020")

010,012 074,016,018, 050 mm

(00039, 00047, 00065, 00063 D Q071,00 0197)

Free length
Load at 44 mm {1 732 7}
Load al 36 mm {1 417"")

Plunger spring

Type
Freumatic Main spring free length
govarmor Adjusting shim thickness

49 4 mm (1 945"
1651 kg (333 thi
37.5kg (B2 7 th)

Vacuum type

106 0mm (4 1347)
056,10,20,3.0mm
(0020,0039,0079,0118™)

INJECTION PIPE SPECIFICATIONS

Total length
Outer diameter

Inner diameter

528 to B38 mm {10 78 to 21 18)
6 mm (024 )
20mm (0081

www cruisercult com
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FUEL SYSTEM

— Injection Pump
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Air bleeder screw

Aar bleedar screw packing

Air bleeder ripple

Ayr bleeder mpple washer

fnjection pump drain un on washer
Nipgle

Overflow nippte

Chp

Qverflow pioe

Delivery valve holder front lock plate
Celvery Valve holder rear lock plate

. Delivary valve hulder

Celivery valve spring

Delivery valve gas«et

Injection pump deivery valve sutb assembly
Infectian pump element sub assembly
Injeclion pump il level gauge
tnjection pump cleaner

Ar bleeder mpple washer

Control rack

Rack guide screw

Control rack cover

Fuel pipe union washer

Fucl pipe hollow scraw

Injection pump cover plate gasket

Injection pump cover sub assembly
E ring

Aar bieedor screwe packing

Injection pump housing sub assembly

Bear ng

Camshafl shim

Carnshaft adjust ring

fnjection pump body stay

Injection pump et plate plug

Drain screw

Drain screw washer

Plunger control pinion

Plunger controt sleeve

Plump plunger spring

Spring lower seat

Taopet adjusting shim

InjLet on pump tappet assembly
inpection pump camshaft
O ring
Rearing
Inject on pump flange
il sea!
Sphne shalt
Key
Twmer rouwd nul

wwwermsercult com

Fig 344 Inection Pump Unit Components
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FUEL SYSTEM - Injection Pump

3-23
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WoaBme 500
17
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1
21 20 y g)/am
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G Lo 18
1T Injction pump lever sub assembly 13 Full stop capsule
2 Spring 14 Diaphragm stap lever return spring
3 Gaverr or shaft 15 Gavernor stop lever w/shaft
4 Camr 16 Injection pump lever sub-assembly
5 Screw 17 Adjust washer
& Governor diaphragm housing 18 Pt shrod
7 Main soring shim 19 Adjusting washer
8 Governor main spring 70 Rcturn spring
& Governor thaphrogm sub assembly 21 Idling spring sleove
10 Draphragm connecting bolt 22 Lever housing
11 Injection pump lever sub assembly 23 Iditng spring capsule
12 Governer housing sub assernhly

Fig 345 Pneumatic Governor Component Parts
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3-24 FUEL SYSTEM — Injection Pump

4
5

1.
2,
3.

I njection pipe sub-assembly
Injection pipe clamp
Fuel pipe sub-assembly

6.

. Injection pump stay
. Fuel pipe hollow scraw
0" ring

Fig. 3-46 Injection Pump Assembly

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.

& Pipe Component Parts

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

Whi
kee
lost

Fig. 3-48 Injection Pump Tool Set Ww.CrUisercuisEan

SST[09260-76014)
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FUEL SYSTEM — Injection Pump 3-25

1. Remove the lollowing parts in numerical
ardear,
Drain oul injection cam chamber oil.
| (1) Drain plug.
| (2} Fucl pump SST[09276-76010] .
| (31 No.2 delivery valve holder SST09270-
7601017,
‘ (41 Vacuum hose union.
(50 Pump lower bracket,
‘ (6)  Owverflow pipe.

L Use SST[09245-46010] (1) and SST[09241-
760101 (2) to install injection pump Lo
the stand.

3 Cut off the seal to remove lever housing
sub-assermbly (1) and idling capsule sub-
sssombly (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.

Fig. 3-49 Removing External Parts

Fig. 3-b1 Removing 'Lever Housing & Idling
Capsule

ruisercult.com

Fig. 3-b2 Removing Diaphragm Housing
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3-26 FUEL SYSTEM — Injection Pump

5. RHemoving diaphragm (1) from governor
housing, remave 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 injeclion 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] Lo rotale camshaflt,
and keeping tappet in raised position insert
SST[09274-46010] into tappet sarvice holes
in order,

9. Lay aside the injection pump, and remove
the fell plate plug.
Note

Remove the pump from the stand arm to
remove the plug No.2.

11

13

09278-46010

Fig. 3-65 Inserting Tappet Inserts

14,

o : ; wwrov.cruiserculbcom
Fig. 3-66 Removing Fell Plate Plug
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FUEL SYSTEM — Injection Pump 3-27

-

10, Remove the round nut using SST[09278-
46010) and SST [09266-460111

r— 09266-46011

460111, %%5

1. Remove spline shaft using SST[09286-
EY

Fig. 3-58 Removing Spline Shaft

1=

Unserewing injection pump ilange screw,
remave pump flange together with 0" ring.

13. Remave camshafl.

14, After assembling No.2 delivery valve, inspect
control rack sliding resistance,

Specified resistance Less than 150g
(5.3 0z) at pump rpm 0

Caution
Remove carefully the tappet and control sleeves
for inspection, when control rack movement is
not smooth.

: 2 www.cruisercult.com
Fig. 3-60 Measuring Control Back Sliding
Resistance

@the cruiser cult




3-28

FUEL SYSTEM - Injection Pump

15:

Bring down the pump housing so thal its
upper part comes down a bit below the level.

Note

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[09272-760111, lifl the lappet Lo
remove SST [09274-46010] .
17. Remove lappet.

Hold the tappet inside camshaft chamber
with SST([09272-76011] and take out that
tappel from camshafl bearing hole, using
SST[09273-76011].

Note

When removing tappet adjusting shim plates
inserted in tappet upper surface, place the
number of sheets and types in the order of
each cylinder.

Remove plunger.

Use SST[09275-460101 1o hold plunger
spring lower seat, take out plunger (1)
together with spring lower seat (2) from [elt
plate plug hole,

Fig. 3-61 Removing Tappet Insert

X

Fig. 3-63 Removing Tappet & Shim

Fig. 3-64 Removing Plunger

www.cruisercult.eom
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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.

27.  Remove delivery valve holder lock plate.

2

3. Remove delivery valve holder (1) with SST
[09270-76010].

24, Remove delivery valve spring (2).

5. 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.

o S

Fig. 3-67 Removing Delivery Valve Holder

09271-76011 .

ugi! + ] )
.Li.'“ : - it .

Fig. 3-68 Removing Delivery Valve Seal

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.

INSPECTION & REPAIR

Wash the parts in clean light oil before inspecting,

Pump Elements

1. Examine the sliding parls and if found
damaged, replace the element as a sel.

2. Test the tit, (Sinking test).
Tilt the cylinder shightly and pull oul the
plunger.,
[ he plunger when released should drop down
smoothly in the cylinder by its own weight.
Turn the plunger and repeal the test al
various places, |l defective at any place,
replace the element as a set,

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 al the place where the relief ring
closes the valve seat hole,

If defective, replace the valve as a sct,

Fig. 3-69 Removing Pump Cylinder & Governor
Housing

Notes

1. Be careful not to touch the sliding surfaces
of the pump elements and delivery valves
with your hand when handling them.

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

3. Wipe the diaphragm with cloth. Do not
allow gasoline, light oil or other petroleum
products to get on the diaphragm.

Fig. 3-70 Element Sinking Test

Fig. 3-71 Testing Delivery Valve

crulsercult.com
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FUEL SYSTEM — Injection Pump

3-31

o]

Close Lhe hole at valve seat bottom end with
Lthe thumb.

Insert the valve into the valve seat and press
downwith 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

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

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

o]

!- Spring

1. Inspect springs for damage, decay and rust
replace the defective one(s).

]

Table 3-4 Spring Specifications

~Spring Delivery lGovernor Governor
Pb';r“ﬁgr Valve | Main | Idling
[tams : Spring | Spring Spring
Free length 494 | 37.0 105.0 23.7
mim [in) (1.945") (1,457") (4,134") (0.933"
Total Wind- I. :
ing blumber 8.5 16.0 105 79
[nstalling —
440 259 36.0
i (1.7327) (1.0207) (1.4177) 237
mim fin)
o 16.1 442 | 104 | 0fal
- (33.3) | 19.6) | (2.3) |20 mm)
L | 1

: et
Fig. 3-72 Testing Delivery Valve

Control rack

Q Pinion

Fig. 3-73 Inspecting Rack & Pinion

~ Valve seat portion

Fig. 3-74 Inspecting Spring

www.cruisercult.com

@the cruiser cult



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 Specilications

]
L | Specified | il
N;?.r;.s] Parts Value | Clearance
___' rEﬂ_tT]_ | LImII__J.
Tappet | Outer Diameter [17.0 (0.669")
Roller Inner Diameter (11,050 to 11.077 |
(0,435 10 0.436"") |
Quter Diameter |1 1.0 (0.433") 0.3 mm
E;j“:‘::‘ | Inner Diameter 7.02 to 7,05 110.012")
s iiO.E?B to 0.278)
| S
Roller | : 16.972 10 6.987
RN i im,z?a to 0.275)
J
Camshaft

Inspect oil seal contact surface (1) and cam surface
{2), replace il excessively worn and damaged,

Camshaft Bearing

Inspect the bearing, and if defective, replace as a

bearing assembly.
1. Using SST[09950-20010], remove the bear-

ing from camshaft.

ing outer race lrom bearing cover,

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

=

Fig. 3-75 Inspecting Tappet

3

m,1
5

Fig. 3-76 Inspecting Camshaft

-
-

- -
8 3

1 Ny —

Fig. 3-77 Removing Bearing

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

1
?
3

Press Lhe new bearing auter race into bearing
Lover

Use SSTT09286 760101 to assemble adjust
ring shim plate and bearing cone inta cam
shalt ard install with a pross

Pneumatic Governor

lnapect prieumatic governor cormponent patts and
replace 1f defective

Diaphragm {1) for damage and tear

Main spring (2) for demage and decay.
Governor stop lever with shaft (3) governor
(4) and other shaft for damage, bend and
wedr conditions

Fill stop capsule {(B) and dling sprinc
capsule {B) for operating condition and
srring for decay and damage

Cam (7) and levers for damage wear and
deformation

Housing (8}, (9}, {10} for damage, cracks and
inslalling surfaces for damange and deforma-
tion

"0 ring {11}, return spring (12} and air
hoses [or damage, decay and tear

DO285- 16010

Fig 3 81 Inspectian Pneumatic Gavernor

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 SS1[09245-46010] and SST[09241- _ ] 09245-46010
76010].

Fig. 3-82 Installing Pump Body into Stand

2. Assemble governor housing  sub-assembly
onto pump housing sub-assembly.

— 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 7
SCrew,
8.
Note
Confirm that rack moves smoothly.
—
1.
2
3.
4, Keep the pump cylinder in line with pump ==
housing knock pin and pump eylinder notch
to assemble cylinder,
Caution
Never drive in the cylinder with a wooden or
plastic hammer, always install securely with
your finger,
9,

Fig. 3-85 Assembling Pump Cylindet™-cruisercultcom
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FUEL SYSTEM — Injection Pump

3-35

6. Fitting gasket into delivery valve seat, as-

semble together wilh valve, and using SST
[09262-76010], drive in lightly with a
wooden or plastic hammer,

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

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

I, Bring down pump housing so that its upper
part comes down a bit below the level,

8 Assemble plunger control sleeve and control
pinion into pump cylinder.

— Note

1. Whenassembling pinion into control sleeve,
place the control sleeve adjusting groove
{4) facing toward pinion clamp screw (5).

2, Assemble so that the pinion can evenly
swing left and right when rack is moved
to right and left.

3. When assembling the sleeves, inspect fit-

ting condition by moving the rack.

Assemble upper spring seat (6) and plunger
spring (7).

Fig. 3-87 Assembling Delivery Valve Ho

i

Fig. 3—89 Assem

bling IPIunger'Spring

Iders

isercult.com

@the cruiser cult



3-3 FUEL SYSTEM - Inejction Pump

10, 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 scat notch parts to the oppaosite side.

Note
Driving face marked number is at control
groove side.

11. Use SST[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 tappetsare inserted, Lighten delivery
valve holders using a Torque Wrench,
Tightening torque

250 to 350 kg-cm (18.1 to 25.3 ft-1b)
Caution
When one place is tightened, move control
rack to right and left and inspect rack tightness.

13. Measure control rack sliding resistance with
aspringscale, and confirm that the resistance
is less than 150 g (5.3 oz) and rack moves
smoothly.

ww.cruisercult.com

Fig. 3-93 Measuring Control Rack Slidj

Resistance
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FUEL SYSTEM — Injection Pump

3-37

14,  Lubricate camshaft bearing with engine oil,

and assemble the camshaft,

Note

To assemble the camshaft, position the mark
on the camshaft end toward the governor side.

(1)
(2)
(3)
(4)

(5)

(6)

15, Install injection pump flange, and measure
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 camshalt,

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 adjusl, 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. 3-97 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 [09266-460111].
Tighten torque :

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

17. Rotate camshafl by above Holding Tool to

remove SST[09274-46010] .

18. Install the lower plug onto the pump by

using a extension bar and torgue wrench.
Tightening torque :

550 to 750 kg-cm (39.8 to 54.2 ft-Ib)

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 boll
{1}, plate washer (2) and cotter pin (3] onlo

the rack.

Fig. 3-101 Installing Diaphragfrl

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

‘I ;: 1y .'

Fig, 3-102 Assembling Diaphragm Housing

2. 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.

2. Assemble fuel pump assembly (2) with “O"
ring.

2, 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

Fig. 3-104 Installing Fuel Pump '

(=3

Remove injection pump from pump stand,

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

INJECTION PUMP TEST
Check & Preparations before Test
1. Test nozzle and noszle holder specificalions:

Nozzle 4 8SD-24
Nozzle holder valve-opening pressure
100 to 110 kg/cm?
{1,422 to 1,565 psi)

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

2. The following items musl be utilized for in-
jection pipes.
Outer diameter 6 mm (0.24")
Inner diameter 1.6 mm (0.06")
Length —600 mm (23.62"")
Minimum bending radius — More than
25 mm (0.98")

—— 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.

3. 0Oil leeding pressure to injection pump should
be 0.5 kg/cm?2 (7.1 psi)

4,  Remaove fuel pump.

Be sure to measure the injeclion of each

cylinder at the specified measuring cylinder,

_(_.n"!

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

the cylinder to measure.

6. Correct the tachometer after ew‘ry 2 months,

Accuracy At 2,000 rpm X 1%

It
b

L E

Tes
Mea

Mea
(spr

Fig.. 3-108 Inqpf\ctmg Tachometer E‘
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FUEL SYSTEM — Injection Pump 3-41

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.

10. 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
ispring balancor).

Table 3-6 Control Racks Sliding Resistance

Pump revolution Sliding Resistance
0 rpm Less than 150 g (5.3 oz)
L 1,000 rpm Less than 50 g (1.8 o7)

i~
Fig. 3-111 Air Bleed Pump

' " 1 ¥

TR ‘
i '
1 | ! i 1_!ruusercull,com

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

Injection Timing 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 Anale

Cylinder || 4 2 [ 6 3 | s

No.,
Injection| |59%30" 119“30'—f1?9°3o' 239730’ |299%30°
Starting |0 (8] to 0 to to

Angle 60730 [ 1207307 180%0" 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.

Fig. 3-113 Meast

Fig. 3-115 Adjusting Injection Gap

Atk : 1
N> h

Fig. 3-116 Measuring Tappet Clear,
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b) If defective, repeatl 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 Quantity
mpm_ | mm (in) cc (ew.in,) ce {cu,in,
10,5 8.2t 8.8 0.4
1900 |(0.413) | 299 }0.562 to 0.539)| (0.024)
8.0 . 4.31t05.1 0.4
1000 | p315) | 290 {0263 10 0:312)| (0.024)
. 6.5 - 2.5 10 4.5 1.0
300 (0256 | 599 0,153 10 0.275) (0.061)
16.0 7.0 10 8.0 0.6
100 110630) | 199 0,428 10 0.490)| (0.037)
Plunger, Delivery Valve Test

1. Plunger test

al Install the pressure gauge on delivery

valve holder of the cylinder, for test.

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,

c) Measure the maximum pressure with
pump rpm at 200 rpm.

Pressure  Above 150 kg/cm?
(2,143 psi)

Note
@hew 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/cm (2,133
psi), and keep the control rack
position at zero.

o) Measure the time required by valve
holder to lower its pressure by 10
kag/em? (143 psi).

Time required for lowering down
10 kg/em? (143 psi)
More than 5 seconds

¢ If faulty, replace both the plunger and

delivery valve.

eruisercult.com

Fig. 3-120 Testing Delivery Valve
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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 Ag to 480 mm More than
Ag (19.69" to 18.90" Aqg) 10 seconds

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

1 - ot
Pump revolution Megative Pressure | Rack Position

600 rem 500 mm Aq 10.1 mm
(19-11/186") (0.398")

3. Adjust the main spring

Table 3-11 Main Spring Adjustment

Pump Vacuum mm Ag. Rack Position
revolution l (in Ag.) | mm
| 65t0B.2
| 950:{23.95) J (0.256 to 0.323")
4,0 to b.5
600 (23.62) | (0,157 10 0.217")
600 rpm | 9.8 10 10.1
.8 to 10,
| 510 (20.08) (0.386 to 0,398")
10.1 {0,398")
[ 500 (19.69) (Initial Setting)
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FUEL SYSTEM — Injection Pump 345

—— Notes
1.

2.

Adjust by increasmg 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

14

Free Length
mm (in}

Total Winding
Numbers

1050{4134 )
2in Spring
10 5 Windings

Shim Thickness mm {in}

b 102030
1002 0.04,008 012)

2

3

4,
—— Notes
1.

Adjust the 1ding speed

Loosening the cam lever, place it in idling
position (35 from 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")

Push rod clearance

Table 3-13 Idiing Spring Adjustrnent

Purmp Rack Position

revolution Vacuurn {mm Aa) | mm fin)

82t096
10.362 to 0 378)

771078
{0303t 0311

| 600 23862)

600 rpm ‘
1 000 (38 37}

f

3 There are 4 types In capsule sub-assembly

shim and washer- O1, 02 C¢5, 10 mm
(0,04 0008, 0.020, 004"}

m
=]
o
To

u
Initiat Set

98togato 77t 4010
101 ~gg 79 55

Rack Position mm

aceernor Spring Characteristic

Main Spring

FTITD

k
]

e
i .

[l
o

f@*’"“%‘*ﬁ Shims
S

Fig 3126

Fig, 3-126 Cam Lever Idling Position

Washer Shims Capsule
Push Rod ldling Spring

Fig. 3-127 1dling Spring Capsule Components

Washer
/

More than 0 3mm {0 012"}

Frg 3-128 Push Rod Ciearance

@the cruiser cult

swwpirdr LIsercult com



3-46 FUEL SYSTEM — Injection Pump

6. Adjust the total injection,
Table 3-14 Total Injection Adjustment

Pump Niamiin Injection Volume
revolution = (6 cylinder)
1166 t0 121.6 cc
150 mm Ag at 500 strokes
e bl i (6-7/8") 7.04 to 7.41 cu.in,
at 500 strokes
— 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 ol 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. Assembling 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

Ry
g
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FUEL SYSTEM — Injection Pump 3-47

Table 315 Automatic Timer Advance Angle

Pump revolution ] Advance Angle
[ 450 '-\-'550 rpr_n ol |_ o Adve;nc‘ing st;rts_ ]
800 rpm [ 2.5 ta 3.5°
1,080 rpm 5 to 6°
1,800 rpm 7 to 8%Maximum

3. 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

lfount the fuel pump according to the respective
tump tester types and perform the tests described
below.

1. Suction capacity test

Note
Eﬁon pipes should be of following sizes.

Pipe inner diameter 8 mm (0.31”)
Pipe length 2m (78.7")
Suction height 1m (39.47)

al 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
al  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)
¢/ |f discharge pressure is insufficient,
replace the check valve, feed pump
piston and piston spring.

]

RS
AT S -

Fig. 3-133 Inspecting Timer Advance Angle
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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
mm {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.7.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.

b, 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.
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FUEL SYSTEM — Injection Pump 3—49

8 Install njection timing test pipe 1n No,1
delivery wvalve holder, and rotate the GOOD TIMING
crankshaft with crankshaft puliey until fuel Fuel

starts 1njection Timing
9, Gently rotate the crankshaft, and adjust g:l‘;‘:k'”g
slowly tilting the mection pump body to —|> I£\>

right and left so that the ol surface rising E,::ak'

1ime comes to the position of 12°B.T.DC Pulley 7—C
Notes L/E =
When adjusting injection timing with injection 7
tming test pipe, since there are individual ’
errors and mistakes, it is necessary to repeat the ADVANCED RETARDED
adjustment 3 to 4 times. TIMING

e TIMING

0 Fully tighten the temporarily tightened
injection pump nstalling nuts and bolts

Fig, 3-141 Check and Adjusting
injection Timing

1 Install the removed parts

— Note ‘
Match the mating mark when installing over
Injection magnet.

12 Crank the engine while depressing the accel | &)
erator, and bleed the air within the injection 1 ,,
pipes. /

13 After inspecting the engine while warming,
Inspect and adjust the 1dling and maximum
revolution.

Mating Line

Fig. 3-142 Matching Qver-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 |imits, the governor remains inoperative, the
speed being controlled by the driver through
manipulating the accelerator pedal,

1. Type Number Classification

ND - EP /R

A
Nippondenso ——l_

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
Design code
Governor installed

Position on pump
(left)

-Pump size

-Maximum speed regulated revolution

L |_ow speed regulated revolution

www.cruisercult.eom
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FUEL SYSTEM — Mechanical Governor {RU Type) 3-51

2. Precautions Upon Handling

a

—

When handhing the RU type governor care should be given to the following matters

il replemshment
The governor ol capacity should be inspected at overy specified mileage or operating hours with
the ol level gauge and 1f 11 15 insufficient remove the breathor on the top of the governor or
remove the oll level gauge, and replenish from either hole

The ol level gauge 1s provided with
two  gradugtions, and the  top

qraduation Indicates  the maximum Stop taver _ Breather
—_—
cdpacity while the lower graduation " g
ol — Maximum spee
indicates the mmimum  The il level Ie:.'el gouge E O\l adjusting screw
must always be between these two B
7y HH
gracdudtions E - E
| s
Also, al every sperified mileage or (A, ;
operating  hours,  the  drain plug Timing ﬁt: iy
mstalled  underneath  the  governor hole plug -
Full load
should be removed, and the o1l should posiTion Q S —
be replaced with SAE30 high quality Idling _:T owi
engine oil, {O1l capacity (s about 1/0 position _\A u Full load stopper
re ) - )
a s
Adjusting lever [T [ \dle adjusting screw
Draln plug

Fig. 3 744 Governor Qutside View

Especially, as the RU type governor 1s of gear mesh type upon driving, and also as the flyweight

rotates on the governor shaft with multiplying speed the o1l replemishment 1s essential |

replenishment 15 insufficient trouble rray be encountered due to insufficient lubrnication, Thus
attention should be given to o1l replenishment,

Do not open the seals on the full load stopper and maximurm speed ad|usting screw and carelessly

alter the setting positions, (Refer to Fig 3 144},

1) IT the setting position of the full load stopper 15 alterad , the fuel delivery quantity during full
load will alter and 1nsufficient power and incomplete combustion (blackening of exhaust
gas) will be encountered

2) IT the maximum speed adjusting screw position s altered, the maximum speed regulated
revolution will alter and insufficient power and improper revolution will be encountered

The maniputation of the slopper lever should only be performed during engine ling (when the

governor adjusting lever 15 at 1dhing vosition), IT the stopper lever 1s manipulated when the engine

revalulion 1s above low speed revolution the engine will not stop only but may damage the
ficating lever and shackle within the governor due to extreme foree applicalion on these 1tems
therefore, carefully manipulate the stopper lever, (Refer to engine stopping paragrash)

Pertaining to disassernbly and assembly of the governor carefully refer lo disassembly and

assembly procedures and care should be taken not to encounter incorrect assembly Especally on

the installation of the retaner 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 & 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 1tm number of Fig 3-148) on the injection pump camshaft is
secured with the round (sleeve) nut (96) The gear installed onto the flyweight (86) 15 meshed with this
governor gear assy Thus, the flyweight rotates with multiple revolution on the governor shaft (88) which s
secured onto the governar housing (77) as a pivot, and this multiple revolution ratio 1s 2,43 times Due to
this, ot hole 15 provided in the mnterior of the governor shaft to lubricate the rotating and shding
componants

The govarnor gear assy I1s composead of the camshaft bushing {102) inserted with the governor gear (101)
and slip disk {100}, and 1t 15 secured with the retainer ring (98) by instalhing it into the groove This shp disk
functions as a plate spring, and performs as a damper to prevent the abnormal wear af the governor gear

caused from torgue variation encountered during varation of engine revolution

Governor housing

Start spring
Control rack s Dramper spring
M 1 3
L
£ RN SRR 2
2 £ & =y
Y 7 ‘ < =
)
)
@ = LR
i :
Flyweight TE R Shaft
e 70 3
% TISEE by
5 A &
% W Beszave )
&
A u:—_gl_‘ /—‘ * Control spring
Ed
kS 2 A ky {
3 l\‘) I 3
Governor shaft g +| ==~ Governor cover
Wg TH & i iz
k-l
5 : SRS & Ny I 4 &y Spring seat
“ 5 8¢ ,%
£
4 .“X' ! Governor sleeve
;
. Floating lever
4
M
=4 bs |
Camshaft $ g M Supporting lever
4
i :
Shp disk g T v
Kenida PSS M Control lever shaft
ELXE] whofeda
EIR A 2 & R
Governor gear Dram plug
assambly

MWW OISO T

Fig 3-145 Governor Structure
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FUEL SYSTEM — Mechanical Governor (RU Type) 3-53

When the flyweight opens externaliy the arm ends will push the Flyweight sleeve assy (83) thrust bearing
shoulder toward the thrust dircction

In the interior of the governor sleeve the idling spring inner { 79) and idling spring outer (8Q) are inserted
The control spring (3} 15 installed onto the shaft (5) oF the governor cover {28), and by this spring tension,
the spring saat {78) 1s pushed against the step cut portion of the governor shatt.

The lower end of the Tloating lever (68) 1s connacted onto the connecting pin {8) of the supporting lever
{40) while the upper end 15 Lannecied onto the control rack through the shackle {54) The flosting level
middle 1s inserted into Lhe governar sleeve groove, and interlocks wilh the gavernar sleeve

Also the adjusting lever {43) which s installed anto the control lever shaft {41) 1s ronnected onto the
acceferator pedal. Due 1o this, when thus adjusting lever (49) 15 moved, the supporting lever (40} moaves,
thus, the floating lever maves at this middle point as a4 pivot, and maves the control rack

Between the contral rack connecting arm (55)
and governor housing, the start spring (63) 1s
instatled, and the fuel delvery quantity s
increased during engine starting 1 the enging 1s
suddenly acceleraled during 1dhng, there is a
possibility of stalling the engine

To prevent thus damper spring {32) 15 installed
on the upper portion of the governor cover,

The stop lever {87) 1s provided on the governor
housing side, and the control rack 1s pulled
back up to the stopping position by the arm
{(71) which s installed on the seme shaft Also
when the hand 1s released the stop lever will
automatically return to driving pesition by the
return spring (73}, (Refer to Fig 3-146) Fig 3-148 Stop Lever
On the RU type governor, as illustrated in Fig
3147, timing mark 15 provided on the Timing pointer '

periphery of the governor gear assy which s
Installed anlo the camshaft while the Liming Timing hole
oointer 1s Installed on the governar housing for plug \
tuming alignment, This facihitates the timing 3

setting of the engine with the mechanical —@—

governor on the PES type pump

::\-.._‘

Remove the timing hole plug {93) on the
governor housing, rotate the njecticn pump
camshatt, and when the timing pointer aligns
with the timing mark provided on the periphery
of the governor gear assy, No 1 cylinder ‘
Injaction starting position will be obtaned, Fig 3-147 Timing Alignment

www cruisercult com
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3-566 FUEL SYSTEM — Mechanical Governor {RU Type)

2. During Starting

During starting, when the adjusting lever I1s 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 slesve will
maove up ta the full closing position of the flyweight.

As the control rack is pushed out up to the position exceeding the full load position to inject required fuel
delivery quantity, the engine starting 1s facilitated {Refer to Fig 3-148)

Stop lever

Control rack
- Damper spring
+— Floating lever

Start spring ™

| . Control spring

I~ Spring seat

Flywesght — ]

Governor gear ~ —— Adjusting lever

Idhng position

Full load position

Fig 3148 During Starting

3. Ildling Control

Once the engine 1s started, the adjusting lever returns to wdling position, |n this condition, the centrifug
force of the flyweight 15 comparatively weak, thus, smooth 1dhing 1s mamnly maintained by the balancingc
the sum of the idling spring outer and start spring tension Alse, If the engine revolution exceeds
specified 1dling, the centrifugal force of the {lyweight becames stranger, thus, the floating lever 15 movel
toward the rear by compressing the idling spring, and as a result, the control rack s moved toward the fue
decreasing direction. Also when the angine revolution reduces, reverse to above will function, thus, constatt
idhng 1s mamntained (Refer to Fig, 3 160) 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 15 constant, but,
when sudden engine acceleration 15 performed,
and when the control rack exceeds the 1dling
position toward the decreasing directian, it will
functien ta prevent the engine from stalling Damper
| - spring

=

. Start spring
4. During latermediate Speed

When the adjusting lever /s gradually maoved
toward the full load side from idling position,
as illustrated in Fig, 3 150, the floating laver
will move toward the fuel Increasing direction __|
at A point as a pivot, and 1n refation to the ID
increase of revolution, the governor sleeve will ]
move toward the right direction, thus, the ]
speed control 1s functioned by the diing spring =
inner and outer which are installed within the
governor  sleeve until the governor sleeve
contacts the spring seat,

When the governor sleeve contacts the spring
seat, the pivot A point becomes stationary (as
spring seat 1s pushed against the step cut
nortion of the governor shaft by the strong
spring tension of the control spring), the fuel
njection adiustment 1s mamntaimed without the
movement of the adjusting tever, thus, In
relation with the load, the operator must adjust
accordingly. At this time, the governor does nat

function the regutation
I - [%:

(- Control spring

~ e

\ldlmg spring outer

Governor sleeve

—— —Adjusting laver

—— ldhing position

F1g. 3-150 During ldling

5. 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 fleating lever with B point a5 a pivot
will pull back the contral rack toward the fuel
decreasing  direction, and functions not 1o Full load position
exceed the specified maximum revolution,
!Refer to Fig. 3 151)

FSpring seat

www crliisercult com

Fig 3 151 Maximum Speed Control
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3-58 FUEL SYSTEM — Mechanical Governor {(RU Type)

6. During Steep Grade Descent

When descending a grade, the automobile
utihzes the engine brake, thus, reversely drives
the engine At this time, the adjusting lever 1s at
idhing positon, and 1f the engine revolution
becomes higher, the control rack will be pulled -
hack almost t¢ vero position. Control rack
When the engine revolution ncreases and position = 0
exceeds the no-load maximum revolution, the
centrifugal force of the flyweight increases, and
the contral rack s further puiled back from
zero position As the control rack cannot return
further due to being wontacted with the rack
suide serew, aver force will be applied onto the
floating lever and shackle, To absorb this over
farce, the fallowing lever mechanism 15
provided

When this type of force 15 actuated, as
lustrated 10 Fig 3 152, the supporting lever
which 13 secured by the connecting bolt, will
move the spring arm toward the rear while
compressing the safety spring.

Governor sleeve

Safety spring

Supporting lever &
spring arm

Idling position

Fig. 3 162 During Steep Grade Descent

7. During Engine Stopping

Set the adjusting lever to 1dhing poshon, and
when the stop lever 18 manipulated, the wontrol Stop lever - f‘_‘

rack will be puiled toward the fuel decreasing ’ Shackie
direction by the stop lever arm counteracting
the damper spring. On the other hand, the
floating iever will move the governor sieeve
toward the right direction from idling position
until 1t rontacts the spring seat.

Faor this reason, when stopping the engine, the
four springs, namely, the start spring, damper
spring, 1dling spring nner  and  outer are
compressed  thus, the control rack will move
almost to zero position from 1dling position.

If the engine revolution exceeds the specified
minimum  revelution,  the  enging  stopping —=
cannat be performed even Lhough the stop —
lever 1s manipulated In this case, the governor
sleeve 1s contacting the spring seat, and the L
spring seat 15 pushed by the strong tension of =
the conlral spring Due to this, the floating
lever middie cannot move toward the right
direction at a point, thus, the control rack will

not maove wepr-ertsered [t com
{Refer to Fig 3-16.3) Fig 3 153 When Engine Stopping C
Performed

Floating lever

N ~
N \Spnng seat

Governor sleave
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FUEL SYSTEM — Mechanical Gavernor {RU Type) 3-69

I the stop lever 1s manipulated unreasouably, over force wil! be brought to bear onto the floating lever and
shackle, and may cause bending of the lever therefore, It 1s essential that the stop lever s manipulated only

during engine 1dling

8. Governor Characteristic Curves

The Fig 3 154 15 the characteristic curve diagram of the RU type governor, The hines A, B, C indicate the
control rack positions in refation to the revolution when the revolution is graduaily increased by tilting the
governor adjusting lever until 1t contacts the full load stopper A-B indicates the full load rack position
when the gavernor sleeve contacts the spring seat The B point 1s the starting point of maximum revolution
contral, and C point 1s the position when the rack 15 pulled back reaching almost up to no load by
Increasing the revolution, Next, the linaes E, F, G, H, J indicate the rack positions when the revelution 1s
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 revolution, and F-G indicates the condition when the sum of the 1dling
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 1dling spring outer and nner and start soring E

tension actuates, and between H-J indicates the A B
condition  when the governor sleeve contacts E Low speed

the spring seat by compressing the interior £ g control

idling spring due to strong centrifugal force, 8 | Max'"g‘ér:tfgfm,
The | point 15 the specified 1dling position, and ;F: i c
if the damper spring s installed, 1t wili be as per 3 { G"‘- .

dotted line 8 I

: G

9. Limit Spring f:: 0 pump speed (rpm) 2

Pertaiming to RU type governor, excessive
smoking may be produced during full load low
speed due to ncrease of fuel delivery quantity, Lock nut LIMitspring  Linit sleeve
Fig. 3-156 indicates the characteristic curves of ' J
the RU type governor. At tlow speed
revclution, the centrifugal force of the
flyweight decreases, and the rack will move
toward the fuel mncreasing direction exceading
the full load position as indicated by a and b In ,
! Fig, 3156 Adjusting
For this reason, the himit spring 15 installed to screw |
regulate the increase of fuel at low speed, and Fig. 3 155 Lunit Spring Structure |
1o automatically increase the fuel during
starting.  This s Instatlea at the end of the
control rack on the pump driving side, and the
construction 1s as per Fig. 3-15656
The limit spring 1s assembled with constant load
setting, and at intermedate speed, the rack end
15 separated with A clearance, thus, It 1s
adjusted by rotating the adjusting screw. When
the revalution decreases, first, the rack will
move towsrd the increasing direction of A
¢clearance, and will contact the rod. This point

s C point of Fig. 3-156 Fig. 3166 Governcr Characteristic Curves

Fig. 3-154 Governor Characteristic Curves ‘

7T R

Rod A Pump housing

Characteristic at
full load

Characteristic at 1dling

Rack position {mm)—

o Pump speed (rpm ) —

siskaaersercult com
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3-60 FUEL SYSTEM — Mechanical Governor (RU Type)

Even when the revolution is decreased slightly more, the rack cannot mave 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. . D 8
In the interior of the spring capsule, a spring Fig. 3-157 Spring Capsule w
with a constant setting is inserted, : or
R

Fuel increasing direction ar

{This spring as shown in Fig. 3-158 is stronger
than the return spring tension,) Shaft Arm ‘ Control
: : : : Stop lever | rack
By installing this spring capsule, the stop lever, \ \
namely, the arm is set at the actual line '
position, In other words, even when the Operating

Stop direction

revolution is decreased, the control rack cannot posthon ] ;

move until the sum of the idling spring and Fit incrasing i:‘;‘i':‘;" / I
start spring tension counteracts the interior ot Start spring F ¢! decremsing
spring set load of the spring capsule., This Sevieg R direction
condition exists between c-d of Fig. 3-156, and Push rod

reduces the smoking at low speed, : . -
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.cruisercult.com

@the cruiser cult



FUEL SYSTEM — Mechanical Governor (RU Type) 3-61

DISASSEMBLY & ASSEMBLY

1. Disassemhly

When performing the disassembly and assembly of the RU type governor, the following tools are required.

1.

o

Tool set for disassembling and assembling

the injection pump.

Puller {for pulling out the governor gear).
Nippondenso No, 95907-01020

Slip torgue 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,

efore disassembling the governor, thoroughly
wasn the pump exterior, and mount the pump
nto the work stand as illustrated in Fig. 3-160.
Remove the drain plug underneath the governor,
and drain the oil,

=2}

Governor cover removal.

(The figure, indicated in parentheses are
disassernbled numbers of Fig, 3-148.)

1)

2)

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,

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,

Slip torgue measuring tool

Fig. 3-159 Special Service Tools

Maximum speed
adjusting screw ‘

AR AN
y o :

Return
spring
Fig, 3-160 Injection Pump Mount

Governor cover
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FUEL SYSTEM — Mechanical Governor (RU Type)

Governor sleeve remaval,

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 rermnoval.

Remove the snap washer (85) securing the
flyweight as per Fig, 3-164, and pull out the
flyweight (86).

Contral lever shaft rermoval.

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
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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, 95807-01020)
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.

www.cruisercult.com

Fig. 3-169 Control Spring Removal
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3—64 FUEL SYSTEM — Mechanical Governor (RU Type}
2. Assembly
For assembling the governor, follow the

disassermnbly procedures in the reverse order, but,
the following poimts must be kept i1 mind.

a

As Nustrated in Fig, 3 170, the oil hole In
the governor shait must always face upward
upon assembly
If this ol hole 18 faced downward,
insufficient lubrication of the fhyweight and
thrust bearing will be encountered, thus,
care should be taken on this matter,
Install the lock nut securing the governor
shaft after applying adhesive cement onto
the shaft thread, and always properly tighten
to 180 to 260 kg-cm (130 to 18 8 ft-Ibs)
torgue
To maintain the clearance between the
thrust bearng and gear of 0 35 to 0 85 mm
(00137 1o (.0336") as per Fig 3-170,
adjust by increasing the shum plates
If this clearance s excessiva, the rear of the
flyweight wili contact with the retainer ring
of the gear assy, and If the clearance 1s 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 hearing 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 «f A — B = 585 — 6.35 mm
(0.23 — 0.25").
This value is C measurementgear width 5.5
mm (2.17") added to specified clearance
Governor gear assembly
1) First, install the governor gear, ship
disk, shim plate and retainer ring onto
the camshaft bushing, and a4ssemble
the governor gear assy

Thrust bearing
Oil hale \
Lock nut
A
Governor—— “f:f__:j'
shaft 3 G —]
B Clearance between
Shim plate — gear and bearing
\
| [~0.35 to 0,85mm
. Governor gear
e
assy
Governor
hausing

|

Fig 3-170 Governor Shaft {nstallation

Camshaft  Governor gear
bushing

Pin
{3 mm dia.}

Hole
{3 mm dia.}

Round nut

Retainer ring

Shim plate

Camshaft

Slip disk

Fug. 3-171 Governor Gear Assembly

www cruisercult com
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2

3

Retainer ring instaliation

As per Fig 3-172, the retainer ring must be
assembled with the chamfered side always
facing toward the interior,

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 1he retammer ring with a
screwdriver, Lightly tap with a hammer, and
insert 1t into the camshait bushing groove,
Then, ciose both ends of the retainer ring
from exterior, and properly insert 1t into the
groove,

At this tme, as per Fig 3172, the A
measurement should be less than 2 mm
(0079°7). Also, always replace the retainer
ring with new part, and assemble |If this
retainer ring disengages, the governor gear
will slhip, and the governor speed adjusting
performance will be much reduced Thus,
care should be taken as this may cause
engine aver run,

Slip torgue adjustment.

To obtain the ship starting torque of 40 to
60 kg-em (34 7 to B2 1 1n tbs) between the
camshaft hushing and governor gear of
governor gedr assy, adjust by increasing the
shim plates,

The serviceable limit of this slip torgue 15 25
kacm {21 7 in-Ibs), but, if 1t 5 below this,
re adjustment is required,

For measurement, place the governor gear
assy onto the stend of the shp torgue
measuring  tool as per Fig 3-173, and
measure while meshing the governor gear
assy teeth with the stand Insert the handle
Inta the two 6 mm (0.238") holes in the
governor shaft bushing, and measure the shp
starting torgue with a small size torque
wrench

Ship disi

Ratainer ring

Force

Sharp edge side

Camshaft bushing
Chamfered side

‘ A = |less than 2 mm

Close bo{h side

Retather ring

Shim plate

Governor gear Slip disk

Fig 3-172 Governor Gear Assembly

{Governor gear
8s5y

WIWW Cr

Fig 3-173 Ship Tarque Measurement
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Governor gear installation.

For nstallation onto the camshaft, as
Mustrated in Fig 3 171, msert the 3 mm
{0 118"} pin tnto the 3 mm {0.118°"} hole In
the camshaft bushing, and nstall while
alignng with the camshaft key groove
Properly tighten the round (sleeve) nut,
securing the governor gear at 200 to 300
kgem (14 5 to 21 7 ft-lbs) torque

As illustrated in Fig. 3174, the arm 13
installed onto the control lever shaft with
the stopper bolt {tapered} When ughterning
the stopper halt, the A clearance should be
05 to 15 mm (00187 to 00597} as per
Fig. 3-164. {Lock washer 15 not utilized at
this portion, and 1s secured by the taper.)

When installing the governor sleeve assy and
spring seat onto the governor shaft, assermble
as per Fig 3-175, but do not mistake the
vertical positions,

If the wvertical positions of these are
assembled reversely, 1t will cause contact
with the control spring, and defective speed
adjustrnent of the governor will result

Floating lever assembly,

1) First, assemble the shackle (54} onto
the control rack
As llustrated i Fig  3-176, for
connection  ©f both, nstall the

bushings on both sides of the shackle,
and Install the spring arm (55)
together with the connecting pin (57}
and lock washer {52) (at this time, do
not bend 1t}, then temporarily tighten
the nut,

The two bushings installed on both
sides of the shackle differ in shape,
The bushing {53) provided with the
flange should be nstalled on the
outside of the governor (nut Installed
side), and confirm the shackle
mavement far smoothness

Tapered

portian Stapper bolt

A=0.5to 1 Bmm

Fig 3174 Arm Instaltation

(Otd parts)
Upper side

Upper side

Spring seat
Governor sleeve

{(New paris)

Upper side

Governor sleeve

Spring seat

Fig. 3-175 Governor Sleeve & Spring Seat

Connecting pin

Bushing

Nut

Lock washer
Shackle
o __/S nap washer

=1 Floating lever

AL
IM Shackle pin

Spring arm
Start spring  WWwWWwCruise

cult com

i —

1g 3 176 Floating Lever Assembly
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2)  Next, insert the connecting bolt (61) through the lower side of the floating lever (58), and install

the snap washer,

3) Then, connect the floating lever top onto the shackle. At this time, as illustrated in Fig, 3-176,
assemble the shackle pin (b9) so that the head will be at the interior side, The shackle pin should

be inserted lightly,

4) Move the floating lever top fully

toward the front and rear of control
rack stroke, and inspect the floating
lever for smooth movernent,
Finally, tighten the connecting pin
{67) 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

T

Fig. 3- 1-7 G.ernor Caover Assembly

180 to 260 kg-cm (13.0 to 18.8 ft-lbs)
200 to 300 kg-cm (14.5 to 21.7 ft-Ibs)
Specified upon assembly

40 to 60 kg-cm (34.7 to 52,1 in-lbs)

Serviceable limit — 25 kg-cm (21.7 in-Ibs)

www.cruisercult.com
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ADJUSTMENT

After completing the governor assembly, the following adjustr
adjusted in accordance with adjustment s

a,

b
C.
d.
e

Z

Preparation.

Low speed control adjustment.
Maximum speed control adjustment.
Damper spring adjustment,
Adjustment 10 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 control 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

The adjustment procedures will be described in
accordance with the governor characteristic curve
diagram illustrated in Fig. 3-179.

d,

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)

tandard procedures.

nents must be performed. These must be

High speed
control

Rack Pasition

<2.0!

1
B L L
200 400 800 1,800 2,000
300 600 1,600

Fig. 3-179 Governor Characteristic Curves

L RN
38644 5
%

B

ey

Fig. 3-180 Idle Ad

e.
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c. Set the revolution at 600 rpm, and adjust so
that the rack position will be at 2.4 mm
(0.094") with the governor sleeve interior
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,
the rack positions may slightly differ at the
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

Adjusting P"';:S Rack Position
lever angle P mm (in)
rpm

100 More than 11(0.433)

Suie 300 | 6.6 to 7.0 (0.260 to 0.0276)
+23 17 400 | 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

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)

h li ring inner
Shim plate ldl.mgw ™~

“\ ,." Idllng spring outer

i) aa B | ’\‘II

Governor shaft / \\ "Spring seat

Shim plate Governor sleeve

Fig. 3-181 Idling Spring

Fig. 3-1B2 Full Load Stopper Adjustment

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

55 mm (0.217") maximum,

t. During maximum speed control, confirm that the hysteresis is within the specified range. (Pump speed
at 1,800 rpm, rack position less than 1.0 mm (0,039"),

Table 3-17 Maximum Speed Control Adjustment

o Purnp i
Adjusting Rack Position
lever angle Seg":nd mm (in)
o o 1,600 [10.1 (0.398)
-9 17 1,800 [10.0 to 10.1 (0.394 to 0.398)
1,950 |Less than 5.5 (0.217)

www.cruisercult.com
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3-70 FUEL SYSTEM — Mechanical Governor (RU Type)

4. 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
{03225,

In this case, carefully check whether the
damper spring rod movement is satisfactory
or not.

Table 3-18 Damper Spring Adjustment

Adjusting Pump Rack position
- speed !
lever angle mm {in)
em

oL 400 4.8 to 5.2 (0,789 1o 0,207)
I3} 600 381042 (0.150 to 0.268)
800 Less than 3.1 (0.122)

5. Adjustment to Conform with Engine

a. When the governor adjustment is finalized,
performm the minute adjustment in
accor-dance with adjustment standard,

Fig. 3-184 Fuel Delivery Quantity Measurement

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 p\Ln:cij Measure quantity
lever angle Sfp'”‘1 strokes ce (eu.in) at
| 6 cylinder

115,510 121.6

0, 0 -
-9 17 1,100 500 (7.0 to 7.41)

-1

Fig. 3-185 Spring Capsule Adjustment

b. 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 feisias e et
lever angle speed | Rack position
rpm |
| 10.3 mm (0.406")
T Adjust the rack position

-9 17 500 | 0.2 mm (0.008") more than
its specified position (Table
1 3-19) with spring capsule,

www.cruisercult.com
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4-2 LUBRICATING SYSTEM — Description

DESCRIPTION

Fig. 4-1 Engine Lubrication System (HU)

Engine oil
—~----- Coolant

=-- From water pump

To main oil hole From oil filter |

www.cruisercult.com

Fig. 4-2 Cross-sectional View of Qil Cooler (HU)
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LUBRICATING SYSTEM — Ot Pump

OIL PUMP

COMPONENTS PARTS

© W N ® bW N =

—
o

11

14

Osl pump body sub assymbly
Straight pin

Ol pump drive shaft gear
O pump ratief valve plug
Qil pump relief valve spring
Qil pump relief valve

it pump shaft

Qil pump driven gear shaft
Gasket

Oul strainer sub assymbly
Ol pump cover

Shaft snap ring

Qil pump drive gear

Ol pumip shaft key

SPECIFICATIONS

Fig 43 Oil Pump Component Parts

Table 4-1 Oil Pump Specifications

Type

Gear Type

Pump Performance

Discharge

Cischarge

Pump speed
O1l temperature
Discharge pressure

More than 40 liters

{108 US gal , 88 !mp gal }/min

1,800 rprm
9810 102°C
3kg/cm?

(208 10 216°F)
{42 7 psi)

Installing load

£60to b 64 kg

Drive 12.453 10 12 471 mm {0 4868 10 0.4875")
Pump Shaft Outer Diameter | 1 |0 13.067 t0 13968 mm {0 5458 t0 0 5461°)
01 Clerance Drive shaft 001310 0.051 mm {0 00057 o 0 00200")
Driven shaft 001410 0.042 mm (0 00055 to 0 D0165')
Limit 02 mm {0 008"
TieClearance Specified 0025t00 105 mm {00010 to 0.0041")
Lirmt 02mm {0 D08")
Side Clearance Specified 003 to 0 09 mm (0 0012 to 0 0035
Free length 59 8 mm {2 36")
Spring Installing iength 47 9 mm (188"

{12351t0 1243 |b)

Relief Valve

Valve opening pressure
Piston to body clearance

30104 5 kg/fum?
0032 to 0 088 mm

(42 7 to 64 0 psi} wwwary
{00013 to 0 0027y ~g

Isercult com
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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 hody 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 (b)), take out valve
spring (6) and relief valve (7).

4. Fix the pump drive shaft gear end in a vise.
Using a drile {approx. brmm}, remove the
calking of the straight pin {8} which [lixes
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.

2. When removing straight pin calking with
drill, do not damage gear and shaft.

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,

Fig. 4-4 Disassembling Oil Pump
T
I

www.cruisercult.éom

Fig. 4-6 Removing Drive Shaft Ge
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LUBRICATING SYSTEM — Oil Pump 4-5

Separate oil pump shaft and drive gear.

al Take out the drive gear approx. 10mm
(0.4") toward drive shaft gear side of
the pump shaft.

b) Remove the snap ring grom pump shaft.

cl Take out drive gear from pump shaft
toward snap ring side,

INSPECTION & REPAIR

After washing each of the disassembled parts,
inspect and athen replace the defective parts.

1.

o oW

(=5}

Oil strainer (1) for damage, deformation and
tears,

Qil pump cover (2) for damage, warpage,
cracks and wear,

Valve spring (3) for weakness and breakage.
Pump body (4) for damage, crack and wear,
Drive gear (5), driven gear (6) and drive shaft
gear {7) for damage and wear.

Pump shaft (8) and driven gear shaft for
damage, bend and wear.

Relief valve (9) for damage and wear.

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.

Measure the pump shaft outer diameter, and
replace if excessively worn and damaged.

Specified oil clearance
0.0130 to 0.051Tmm
(0.00051 to 0.00200")

P g T k

Fig. 4-7 Removing Shaft & Drive Gear

Fig. 49 |Inspecting Driven Shaft

i‘ 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 warn, 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) Install pump shaft key into pump shaft.
b) Assemble snap ring in pump shaft.
c) Install the drive gear from drive shaft

gear side of oil pump shaft with a press.

—— Caution
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
pump body.

3. Assemble drive shaft gear onto the shaft, and
drive in the straight pin.

4, Calk securely the inserted straight pin.

5. Forothers, fallow the disassembly procedures
in the reverse order.

Caution
Confirm whether or not the relief valve operation
is smooth.

Engine oil capacity (oil pan)
HU ... 8.1 liters (8.6 US.qgts., 7.1 Imp.gts.)
HJ ... 7.6 liters (8.0 US.qts., 6.7 Imp.qts.)

Fig. 4-11 Measuring Tip Clearance

Fig. 4-12 Measuring Side Clearance

G T

www.cruisercult.cam

Fig. 4-14 Assembling Drive Shaft
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LUBRICATING SYSTEM - Qil Filter 4-7

OIL FILTER

1 10

'S.’A‘g} 12—
,u\‘:- = ]
2 : d -

For HU series 3

For HJ series

1. Oil filter gasket
= Qil filter cap
5, Qil filter body gasket

4, Oil filter element gasket
B. Qil filter elemeant

6.  Oil filter element gasket
1 Washer

8.  Oil filter element support spring
9. Oil filter case

10. Gaskat

11. Bolt

7 Drain plug

Fig. 4-15 Qil Filter Components

SPECIFICATIONS
Table 4-2 Qil Filter Specifications

Type Paper Element

Filter Valve Opening 0.8 to 1.2 kg/em?

Pressure (11.4 to 17.1 psi)
1.0 liters
Qil Capacity (1.06 US gts., 0.88
Imp. gts.)

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 (b) and oil filter case (9).

INSPECTION

1. Replace the oil filter element if excessively
dirtied or damaged.

2. Replace the filter cap and case it deformed
and damaged.

* 3 Replace the filter valves for poor fitting,
damage in sliding surface and delect in
operation,

4 Inspect filter valve spring for deformation
and weakness and replace if defective.

To oil cooler
To main oil hole

Relief valve

Relief valve

Fig.%-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, dowp:d

rcult.com

ward. /E
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INTAKE & EXHAUST MANIFOLDS

VENTUFT o e, b—2

Manifolds ... ..cooovee o

www cruisercult com
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5-2 INTAKE & EXHAUST MANIFOLD — ventun

VENTURI

Far HU series with mechanical governor

For HU series with pneumatic governor

For HJ series with pneumatic governor

)

DO~ OHA DW=

Venturr assembly

Gaskel

Hose

Hose

Spring

Connerting rod sub assembly
Vanturi

Vantur throttle valve
Nipple

Washer

Union

Throtile valve shaft

Snap ring

Throtile vaive shaft stop plate
Throttle valve shalt collar
Adjusting lever

Seal wire

| ead

Stop plate adjusting screw
Vernturs pipe connector
Throttle wire support

Fig 51 Venturi Components

INSPECTION & REPAIR

fnspect for cracks, damage on installing surfaces,
siiding  parts,

wear In throttle walve shaft

deformation

of throttle valve, shaft

@the cruiser _cult

runout

damage n screw parts, deformation and damage in
small ventur) parts, and replace the dwhsstnasgadalt com
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INTAKE & EXHAUST MANIFOLD — Manifolds 5—3

MANIFOLDS

i 3

3
el T ALY
e \
s G
4

TR
%@:s%;&é o

1 Intake manifold

WK

Intake marifoid gagket No 2
Intake manifold gasket No 1

4 Exhaust manifold gasket
5 Exhaust manifold
B Stud balt

INSPECTION & REPAIR

1 Inspect each part for corrasion, damage and
cracking, and replace the defective parts

Caution
’A_Iso check the stud bolts used for installing
manmifolds and exhaust pipes.
L

Z  Inspect the cylinder head mnstalling surface
of the manifold for warpage, and if it
exceeds the limt, correct or replace
Warpage imit:  Intake 0.3 mm {0.012")

Exhaust 0.5 mm (0.020")

Note
J?eplace the gaskets with new ones.

Fig b2 Man/fold Companant Parts

E
BT T AN

Fig. 5-3 Checking Manifold Warpage

Stud bolt {for manifold set)
Tightening torque: 150 to 220 kg-cm
{10.9 to 15.9 ft-Ib)

www cruisercult com
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COOLING SYSTEM

BTy 1o AT TP 6-2
Water PUMP i i s s B2
Thermostat ..cceccmem s s ssss s s nsssessssensnans O —0
Radiator, Fan & Fan Drive Shaft ....coverveverrver e vareemrermeremireas 6—-7

H0585 8L PIPES covieerereeiierristensnrersmnnmsessrsrrnmsmsessssssrrsanenns seravenmromnsnses 6—9
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Description

6—2 COOLING SYSTEM — water Pump

DESCRIPTION

Engine under cover

Fig. 6-1 Engine Cooling System

WATER PUMP
DESCRIPTION

58T qfﬂl‘fl

Fig. 6-2 Water Pump Cross Sectional View EE




#

COOLING SYSTEM — Water Pump 6—3

i Water pump gasket 7 Water pump cover
= Water pump pulley seat 8 Water pump seal set
3. Holesnapring 9.  Water pump rotor
4.  Water pump bearing 10.  Water pump gasket
B, Spacer 11 Water pump body
6.

Water pump shaft

Fig, 6-3 Water Pump Component Parts

DISASSEMBLY

1. Remove the cover from water purmp body.
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,

ercult.com
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6—4

COOLING SYSTEM - Water Pump

Remove the snap ring lrom pulley seat side
of water pump cover,

After heating the water pump cover Lo
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 from 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 damage
and the bearing (5) for operaling condition.
Inspect the water pump shaft seal
component parts {(B) 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

ik

Use SST [09238-47010] and a press to press
the pulley seat side bearing into shaft until it
stops at the stepped shaft,

Bearing
k1] (Rotor Side}

Bearing
{Pulley Side)

~Llt.com

Fig.. 6-9 Assembling Bearing
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COOLING SYSTEM — water Pump 6-5

—— Caution

2, After installing the spacer, wuse SST

[09238-47010] and a press to press in the
rotor side bearing until the spacer ceases to
play.

Perform the centering carefully so that the
spacer ceases its play when it touches the outer
races of 2 bearings.

2. Press in until the rear bearing outer race

3. 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
1. Never fit in by pressing the shaft and
bearing inner race.

side surface touches the pump cover.

4. Assemble the snap ring,

5, After assernbling 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

Note
When assembling the seal set, coat the frictional
positions of seal with a small amount of
silicone oil.

6. Press in the pulley seat until it touches the
bearing inner race.

7. Assernble the cover and body so that the
drain hole of water pump cover faces
down-ward.

Bearing
(Rotor Side)

|

‘8 Bearing
(Pulley Side)

Fig. 6-11 Assembling Bearing & Snap Ring

-+ Rotor side

I( 7

Coating

i
/)

Silicone oil

Fig. 6-12 Seal Set Assembly Order

G cu s WW.eruisercult.com

Fig. 6-13 Assembling Ro

P

to

r and Pulley S
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66 COOLING SYSTEM — Thermostat
THERMOSTAT Radiatar upper tank{For Air bleeding)
t
Table 68 1 Thermostat Specifications Radeator it
Type Wax *

74.5 10 78 5cj’c
{166 ta 173°F)

Valve Opening Temp

Fully Opening Temp, 90°C (194°F) ™ From water pump
Valve Opening Travel 10 mm (039" By-pass hole Y PO valve
{To water pump)
Fig 6-14 Thermostat Cross Sectional View
INSPECTION

Put Lhe thermastat nside the water as iHlustrated
m Fig 6156, and test the valve opeming
temperature by gradually increasing the wator
temperature, and replace 1f 1115 less than the limit,
Valve opening temperature limit
55°C {(131°F)
Specified temperature 74510 785°C
{166 to 173°F)

Valve travel hmit & mm or 0.24"
{at83°C or 181°F)
Specified valve opening travel Fig 615 Inspecting Thermostat

10 mm or 0.39” (at 90°C or 194°F)

www cruisercult com
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COOLING SYSTEM — Radiator, Fan & Fan Drve Shaft

67
RADIATOR, FAN & FAN DRIVE SHAFT
. e
~>
{
Radator Rad iator by-pass pipe \l \}‘I
Radiator pipe i
Reservoir
\ tank
1 Fan 4 Fan drive shaft stay insulator
2. Fan drive shalt assembly B, Plate
3. Grease fitting
Fig. 6-17 Fan and Fan Drive Shaft Component [HU}
Table 6 2 Radwator Specifications
Coolant Capacrty (Radiator) 35 hter (3.7 USqgts 31 Imp. qts }
(Total 17 3 hiter (18 3 US gts 15.2 imp. gts.} ybdWruserdult com
otal) 126 liter (13.2 US qts 110 Imp. gts.) , ?
Valve Opening Pressur; Cﬂa—kg/cm2 {12.8 psi)

—
@the cruiser cult
1



6—8

COOLING SYSTEM — Radiator, Fan & Fan Drive Shaft

-

[(o3N v TS s S S

T
- O

Radhator hose

Hose clatmp

Radiator pipe suby dssembly
Pioe Clamp stay

FRad ator cap

Radiator

Drain cock

Grammet

Hasc

Hose

Howe clamp

12
13
14
15
6
17
18
19
20
21

Radiator by nass pipe

Grommet

Radiator by pass pipe Llamp
"an shroud

Radialor hose

Radiator pipe No 1
Reservorr tank hosc
Reservair tank pipe
Hescrvoir tank hose

Resarvoir lank

wer-Ertsered [t com

Fig 6 18 Radiator Component Parts {(HU)
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Radiator, Fan & Fan Drive Shaft
COOLING SYSTEM — Hoses & Pipes 6-9
INSPECTION & REPAIR . 7

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.

Fig. 6—1.9 Repairing Radiat

or Fins

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/em? (12.8

psi) and soak in a water tank, and then test

by checking for air leakage.

€

Lt 2 z - & P
4. Inspect the spring tension and airtight "¢ 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/em?2 (12.8 psi)

HOSES & PIPES

INSPECTION

Inspect each hose and pipe for damage,
deformation, weakness and rust,
Ii defective, repair or replace the part involved.

www.cruisercult.com
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ENGINE ELECTRICAL

General

Starter

Alternator

Generator Regulatar

Preheating System

Over Injection Magnet .......cocoveieii

www.cruisercult.com
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7-2 ENGINE ELECTRICAL — General

GENERAL

The electrical components of the Model H engine

can be roughly divided nto starting  parts, connected as shown m Fig 7 1and 7 2

pre heating parts  over injection parts,  and

charging parts, 4ll of which are slectrically

Glow plug
J l
_LMMM Glow plug relay
|

Starter
switch

Qver Injection magnet

Glow plug cantroller

@ Charge warning lLight

S
L

- 50 S 30

Qo Starter relay l

o
J_ FNEeIGE L

Battery

Generater regulator

Fig 7 1 Engine Electrical Connection Diagram (HU)

Glow plug
3 I i
;ﬁwﬂﬂd' , ] )

e
Glow plug
Starter relay

switch
4©_

¥ Glow plug controller

Over 1njection magnet

:_[—},/

Alternator

Starter relay FoT o

—

Battery

Generator regulator

+
PHe-CHESETCTIL COmM

Fig 7-2 Engine Electrical Cannection Diagram {H 1}

@the cruiser_cult
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ENGINE ELECTRICAL — Starter

7-3

STARTER

Magne_T switch

TTT

e fike i
L bbb |
Pinion

Starter clutch Eield coil Armature

Fig. 7-3 Starter Cross Sectional View

Starter switch

O o—

d 50 tarminal
Fa )
Pull-in coil | Hold-in coil
ST o} 5
30
Terminal
Main
terminal

Starter relay

e

Battery

Shunt field coil

WWW.CTLISBTT

ult.com

Fig. 7-4 Starter Operational Diagram

~
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e

cuit



m

74 ENGINE ELECTRICAL - Starter

COMPONENTS

[V B

DWO~D U W —

Magnet switch assembly
Crive lever set pin
Finion drive lever
Washer

Washer

Washer

Starler armalure assembly
Washor

Bearing sub-assembly
Clutch sub-assembly
Pinton stop nut

Snap ring

Connecting plate

Lead wire

Starter drive lever housing
Drive housing bushing
Drive housing cover
Starter cover assemnbly

0 ring

Commutator end frame bushing
Starter brush
Commutator end frame
Starter brush spring
Starter yoke

Pole core

Starter field coll

Fig. 75 Starter Component Parts

Table 7-1 Starter SpecifiLations

MNominal Voltage 12 volis Voltage At 11.bvolts

Qutput Power 25 KW glcieng?S‘SChar- Amperage Less than 100 amperes

Rated Time 30 seconds Revolution Maore that 4,000 rpm
Clotkwise

Botatwﬂal (as seen from Voltage At 5 volts

irection

pinion side) Lock Amperage Less than 1,800 amperes

Nurmber of Poles 4 characteristics More than 3.5 kg m

Number of Torgue

Pll;rlgne?r'geth 11 {25.3 ft Ib) www cruisercul

com
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ENGINE ELECTRICAL — Starter

-5

DISASSEMBLY

1.

Unscrew the two set screws, then hooking up
the magnetic switch, disengage it from the
pinion drive lever to remove the magnetic
switch.

Remove the nuts underneath the magnetic
switch main terminal, then remove the
connecting plate (1) and the lead wire of the
shunt field coil (2).

Remove the magnetic switch (3).

Note

2
g,

Remove the starter cover (4) and "O" ring.

Disconnect the field coil and shunt field coil
terminals frormn the brush.

Remove the commutator end frame.
Remove the starter yoke.

Remove the drive lever set pin (1), then
remove then armature (2) together with the
drive lever (3) as illustrated in Fig, 7-8.

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

Fig. 7-9

Removing Armature

_B 1.5~ 2, Onm ||l 7om
& |

=

g
0]

|
|
L www.cn]isercult.com

Hemovin Starter Clutch
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7-8 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
Housing Side 0.2 mm (0,008"")
Pinion Side 0.2 mm (0.008")
Center Side 0.3 mm (0.012")
End Frame Side 0.2 mm (0.008""}
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 46.2 mm (1.8197)
Specified wear 48.2 mm (1.898")

4,  Mica depth between the segments: if it is less
than the lirnit, 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.

Clearance limit
0.2 mm (0.008")

Fig. 7-10 Shaft & Bushing Inspection

Wear [imit

48.2mm

A

Fig. 7-11 Commutator Wear Limit

: —;- Limit 0.2mm ]

X

Fig. 7-12 Mica Depth

www.cruisercult.com

Fig. 7-13 Testing Armature Coil for
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ENGINE ELECTRICAL — Starter 7-7

2.

Short circuit test

(1)

(2)

Open
(1)

(2)

Field Coil

1

&

Open
(1)

(2)

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.

If 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
1o test the open circuit,

If 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,

[f 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, In case of continuity, repair or replace.

Brush
1. Measure the brush length, and replace if the
length is less than the limit.
Length limit
Specified length

13 mm (0.51")
20 mm (0.79")

2. When the brush is replaced, dress the brush
with sand paper to obtain proper conlact,

78]

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 |bs)
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,

-

Fia. 7-18 Inspecting Brush Holder Insulation

Serviceable
limit : 13 mm

Owver 1200g

MALIALMLC L ||CDF’JJILCD“‘|

Fig. 7-21 Inspecting Brush Spring T
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ENGINE ELECTRICAL — Starter

Magnetic Switch

——- Caution
1.

3. Disconnect the lead wire of the shunt fieid

Inspect the magnetic switch with starter
assembled. If inspected separately, the
main contact may be deformed.

If the connecting plate of the lower main
terminal field eoil 15 removed, the starter
does not rotate.

coil.

Pull-in coll pulling fest

impress 8V between the magnetic swrtch
terminal and lower side main terminal 1f the
plunger 1s pulled 1n strongly, the puli in coil
15 satisfactory

2, Hold-in coil holding test.

(1} Have the plunger pulled In by
impresstng 8V between the
termian! and lower main termimal and
also with the magnetic switch body

(2) If at this time, the main terminal 1s
disconnected and the 8V impressed
only on the hoid-in coill, the plunger
shauld should still be pulled in

3 Return test

(1) Impress 12V between the lower main
terminal and rnagnetic switch body

{2} Push in the plunger and then retease
the plunger.
The plunger should return quickly to
115 stop position

Caution
The D terminal of battery must be connected to
main terminal.

www cruisercult com

Fig, 7-26 Starter Switch Returning Te
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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.

Assernble 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 places,

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,

AR A

Fig. 7-27 Calking Stop Nut

: :1

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 Q" ring and the end frame
cover,

B, Assemble the “O" ring and magnetic switch.

.

www.cruisercult.com

Fig. 7-33 Assembling Magnetic Switch
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7—12 ENGINE ELECTRICAL — Starter

9, Connect the connecting lead wire of the
shunt coil, and the plate.

Fig, 7-34 Connecting Wire & Plate

Performance Tests (A} 5

b 2

; Ammeter 8

Perform the following tests upon the starter ‘ =
assermbly. & B |

-load te : o i A2 =

{1}  No-load test, {2) Lock test ._rl_-._:_.n ‘L{ X (v E 5
Notes *;EEQJ_L'IO | 3 |

1. If equipment for lock test is not available, = I— | TE
make the no-load test only. o L ] ;EE, ‘

2. Use a fully charged battery of 12 volts. o ‘
~ Starter

1. No-load test Fig. 7-35 Starter No-load Test |

The starter is satisfactory if it rotates |
smoothly at a constant speed of mare than
4,000 rpm at 11,5 volts with a current draw
of less than 100 amperes,

Note Main
To perform the test in a simple method, make terminal
the connections as shown in Fig.7-36 and apply
12 volts directly.

50
Terminal |
2, Lock test |
With the armature locked, the current draw '
should be less than 1,800 amperes at 5 volts Fig. 7-36 Starter No-load Test
producing a torque of over 3.5 kg-m (25.3
ft-1b),

www.cruisercult.cem
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ENGINE ELECTRICAL — Alternator

ALTERNATOR
DESCRIPTION
e Stator
Fan———] ] m ||| o = _Rotor
HTIHH i .. J
Brush - — = - |‘ ‘I' il
Pulley > - |
| ji R ”i;.!“"""' f ' I"-l ""l'l.l — | &L g e L
il . iy
| [T u mm lu'.ll
Bearing n——v .
Slip ring” M |
Rectifier

Driveend frame ————

Fig, 7-37 Alternator Cross Sectional View (HU)

Fan —
Rotor—__

Bearing -

Pulley

__—Stator

_— Brush

e Bearing

Slip ring

iy

Drive end frame-

stk

J

__—Rectifier

Rectifier
end frame

wWww.cru

kercult.com

Fig. 7-38 Alternator Cross Sectional View (HJ)
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ENGINE ELECTRICAL — Alternatar

-~

-

N
Neutral point @ Charge warning hght
B 1G Switch v AlL__
1G
Stator coil
: | ®
v I
8
1 4
T
: Rectifier F N
Rator coil F E '
& 3
- E -
Alternator Generator regulator
Fig. 7 39 Charging System Wiring Diagram (HU)
I ; - — - m—
B 1G Switch 1G

Neutral pomt

Ammeter

/

Rotor coil

AR (H

Rectifier

-

Alternator

Generator regulator

SPECIFICATIONS

Fig. 7-40 Charging System Wiring Diagram {HJ)

Table 7-3 Alternactr Specifications (HU & HJ)

Rating voltage

Qutpul current

Palarity

Direction of
revaiution

Genarator
LONNEctIon

12 volts Rectificalian Full wave rectification by
35 armperes six integral silicon diodes
(14 valts, hot)

MNegative grounded
650 to 950 rpm

Mo lodad revolution {14 volts, O amperes)

Clockwise as seen from
pulley

Qutput power
revolution

Less than 300 rpm

Three phase, Y Type (14 valts 35 an_lpprevs\«swwcrmserc

|
ult com
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ENGINE ELECTRICAL — Alternator

7—15

HU Series
HJ Series
o 6 9
P J = g B e & ?\3’
3 j . >
\‘?‘_’ A ‘—vj | B 13 - 7 7 9 wr 8
e Sy f G & EL 14 ;=
Y=y aft W 6 s 3]
LT s - }:- i
\ 12 {4 “===:\,‘v1..13’”" [y e e w
"o g hg -ﬁsm-
124 R 2 N
111 ;
) 6 23 C"u " 24 o m
10 22 g, B
fA—
8
= fa ™ ”11
= 17 e 4
. | v 0 15 | .- ﬁgﬁ:‘%
! | A —_ d - TF g H = AN
_ g : T, |¢H :‘E * N L I/hf\:. ‘f B, -
R VI QI S s
"'{ P - :‘k'b" Ly paite 5
| e 18|
1 | B 5 19
2 7
1 Pulley 13, Holder with () recufiers
2 Fan 14 Holder with & rectifiers
3 Lock nut 15 Spacer ring
4 Relainer plate 16 Snap ring
B, Bearing 17 Kay
B. 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 assembiy 22, Bushing
11 Brush 23, Rear end frame

12 Brush spring

24, Rear end cover

www cruidercult com

Fig 7-41 Alternator Component Parts
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l—*

— Precautions on Alternator

1. When working on the alternator, be sure to
keep 1in mind that its terminal B 15 always
under voltage from the battery plus side,
and that turning on the ignition switch will
also 1mpress 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 excessivaly 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 requlator, be sure that the
socket connection 1s pulled out heforehand
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 1ts {4}
terminal. The tester {+} terminal becomes (=)
polarity and tester {—) terminal becomes (+)

polarity, and these differ from polarities obtamned
In voltage and current measuremenlts Therefore 1
the semiconductor being tested shows the same
palarity, this indicates continuity, | reverse, this
indtcates no continuity, This point should be
specially kept in mind when checking recti-fiers

Fig 742 Circuit Tester

www cruisercult COILFI
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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.

(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.

Rear End Cover

Fig. 7-44 Rear End Frame Removed

/)

w.cruisercult.com

Fig. 7-46 Removing Pulley Lock Nut
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7—18 ENGINE ELECTRICAL — Alternator (HU)

(2) By using SS1 [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,

Note
Hook on the universal puller so that it will not

contact the stator coil.

4.  Remove the bearing from drive end plate.

Fig. 7-50 Bearing Removed

|
www.cruisercult.com
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ENGINE ELECTRICAL - Alternator (HU) 7-19

9. 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,

(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.

Unsolder the rectifier and brush holder leads
by using soldering iron.

3

—— Mote

1. Do not remove the rectifier unless found
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. .

i ; : www.cruisercult.com

Fig. 7-564 Removing Rectifier
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7—20 ENGINE ELECTRICAL — Alternator {HU)

7  Remove the spacer ring {1) and shap ring {2}
from rotor assembly

MNote
Do not disassemble unless found necessary to
do so.

INSPECTIDN

Brushes

1 Brush length
Check the brush length and replace 1If warn
over the limit

Standard length 12.5 mm (0.492")
Service limit 5.5 mm (0.217")

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, [ continuity 15 Indicated the
Insuiation Is defective, necessitating
replacement

3 Brush replacerent
Insert the new brush in the holder so that 1t
protrudes out about 126 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 i1t
drawn 1n too deep.
2.  After soldering, check the brush to see if it
moves freely in the holder,

Stator Coil

Stator coll ground test can be performed while the

rectifiers are still installed but for the cpen-circuit

test, the rectifier leads must be disconnected,

1 Stator coll ground test
Using a cireurt tester, check the continuity
between the stator col and stator core |f
tester indicates continuity, the coil 15 groun-
ded and should be repaired or replaced.
Resistance Infinity

Fig 755 Rotor Disassembled

]

[ Service limit 5 5mm
| f

O ©

[

Fig. 7 56 Brush Length

‘ 2
ww cruisgrcult com

Fig 7-68 Stator Coll Ground Test
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7-21

2 Stator coill open-crrowt test
Check the cantinuity between the stator coit
four leads, If tester does not indicate
contmuity, the coil has open circuit and
should be repaired or replaced
Resistance 0

Rectifiers
Sectifler short-circuit test can be performed
between the N and B or E terminals but for the
oren circult test, the rectiter must be disconneacted
rom stator coll. In case of defect, the entire
assembly must be replaced
1 Short circuit test
(1} Plus side roctifiers
Touch Lhe B terminal with tester (—)
probe and stator ol N terminal with
tester (+) probe
Resistance  Infiniry . Normal
Close to 0 {2 . Shorted

{2} Minus side rectifiers
Touch the E terminal with tester [+)
probe and statar coil N terminal with
tester (—) probe,
Resistance Infiniry : Normal
Closeto 0 £2 . Shorted

2 Open circutt test
{1} Plus side rectifiers
Touch the plus side ho'der with lester
{(+] probe and rectifier lead wire with
tester (--) probe.
Resistance Close to 0 £2 : Norma!
Infinity * Open

Fig 7-59 Stator Coil Open Circurt Test

(+} side rectifier holder

Infinity =

Hesistance

Fig, 760 {+) Rectifier Short-Circuit Test

Resistance  Infinity "

(—} side rectifier holder

le

' (+) s1de holder

Resistance 0 £2

.

WWW Cruisg

rcult com

Fig. 7 62 (+) Rectrfier Open-Circuit Tes
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7-22 ENGINE ELECTRICAL — Afternator {HU)

{2)  Minus side rectifiers
Touch the minus side holder with
tester (—) praobe and rectifier lead wire /\\]
with tester {+) prabe T T
Resistance Close to 0 £} Normal ;
Infinity . Open

{—) side halder
Resistance 0 §1

\

Fig 763 {—} Rectifiar Open Cireuit Test

Rotor Coil
1. Rotor coll open uircuit test
Check the continuity between the two ship
rings |f there 15 no continuity, the coil 15
open-circuited and should be replaced

2 Rator coill ground tast
Check the continuity betwesn the slip ring
and rotor shaft, 11 continuity is ndicated,
the nsulation between the shp ring <nd

rotar  coill 15 defective, necessitating

replacement

Resistance Infinity
Bearing P |
Inspect the ball bearing and replace 1f found i * |
defective, f " ‘.

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. 7 66 Felt Washer & Rear End
Ingpection

@the cruiser cult



ENGINE ELECTRICAL — Alternator (HU) 7-23

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) 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 in to 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 and end
frame.

(2) Attach the brush holder with two
SCrews.

{3) Bolt on the (+) side rectifier holder
over terminal insulation washers (2}
and lock washer,

Fig. 7-68 Soldering Rectifier to Stator Coil

“N' terminal

B_'E” terminal

"“F* terminal

www.cruisercult.com

Fig. 7-70 Assembling Stator Coil
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7—24 ENGINE ELECTRICAL — Alternator {(HU)

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 coil 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. Wire
As shown in Fig. 7-72, have the brushes
lifted up from the end [rame front side and
secured with wire or other means.

6. Assemble the snap ring and spacer ring on
the rotor shaft.

Fig, 7-72 Lifting Up Brushes

7. Insert bearing into drive end frame, and
install the rotor assembly,

(1) Heold 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,

|-22mm4||—2 ~&mm

=

&0mm

S

Fig. 7-73 Installing Rotor Assembly |

8. Install the bearing lock nut,
Utilize SST [09841-56010] and _09-'333'5501'l

[09333-56011] 32 mm wrench, a [J J

Tightening torque: 5.6 to 8.0 kg-cm
(40.5 to 57.9 ft-Ib)

Caution
1. Lock nut has left-hand thread.

2. Be careful not to have the stator coil
contacting vise when clamping on the
alternator stand in vise.

@the cruiser cult




ENGINE ELECTRICAL — Alternator (HU) 7-25

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.

Felt washer

Fig. 7-76 Installing Felt Washer

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.

Fig. 7-77 |nstalling Rear End Frame to Drive
End Frame

PERFORMANCE TESTS

In 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.

Engine oil

Alternator Vacuum pump

www.cruigercult.com

Fig. 7-78 Alternator Performance Test
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726 ENGINE ELECTRICAL — Alternator (HU)

Conduct the performance tests by hooking up the
alternatar as shown 1in Fig 7-79
1 No-load test

For this test, have the switch S, open Drive
the alternator with the variable speed maotor
and after closing the switch 5, 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).

Amrmeter

ter
[l
[

Variabla metor

n
(e,
\&/
Voltme

Alternator

-
|
[

Battery

Fig 7-79 No Load Test

2 Output test Qutput I stance 14V

Maintain the output voltdge at constant 14V Cu"ﬁa?)t

by adjusting the varable resistance At 40 g

output current of 35A the alternator speed 30 e

shauld be less than 3,500 rpm {cold), Cold Hot

20 /)

Notg
Fully chrged battery should be used for the 10 {/ ]
tests. ol 1l J

1000 2000 3000 4000 5000

Alternator revolution {rpm)

Fig. 7-80 AHernator Qutput Characteristics

www cruisercult com
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ENGINE ELECTRICAL — Alternator (HJ) 727

ALTERNATOR (HJ)

DISASSEMBLY

1.

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 wusing a socket wrench (9 mm or
11/32").

4, Secure the rotor core in a vise, remove the

—— 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.

pulley attaching nut and spring washer.

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
remove the rotor from the drive end frame
using a press.

Remove the spacer ring from the rotor shaft.

09333-556011

Fig. 7-84 Removing Rotor Assembly
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9.

Remove the front bearing retainer and
bearing from the drive end frame.

10. Remove 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 rectifier unless found
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.

Fig. 7-85 Removing Front Bearing

n.cruisercult.com

Fig. 7-88 Removing Rectifier
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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 {0.217")

2. Check the brushes to see if they move 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,

3.  Brush replacement
Insert the new brush in the holder so that it
protrudes out about 1256 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.

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

— —

| Service limit 5,5mm

©

Fig. 7-89 Brush Length

|Appr0x_. 12.5mm

« www.cruisercult.com

Fig, 7-92 Stator Coil Open Circuit Test
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7-30 ENGINE ELECTRICAL - Alternator {HJ)

Rectifiers

Rectifier short circuit test can be performed (+} side rectifier holder
between the N and B or E terminals, but for the Resistance  Infimity al
open-circuit test the rectifer must be disconnectad

from stator coll. In case of defert the entire N

assermnbly must be replaced
1 Short circunt test
{1} Plus side rectifiers
Touch the B terminai with tester { )
probe and stator coit N terminal with
tester {(+) probe

Resistance  Infinity : Normal Fig 793 (+) Rectifier Short Circuit 1 est
Close to 0 {2 : Shorted

(2} Minus side rectifiers Resistance  Infinity

Taouch the & terminal with tester {+) o

probe and stator coll N terminal with f§ e

tester (—} probe, a5

Resistance  Infinity : Normal s F

Close to 0 £2 : Shorted ! @ !
(—) side rect:fier holder]
%*?J e

N

Fig 794 (—) Rectifier Short Cireurt Test

2 Open circuit test
{1+ Pilus side rectifiers
Touch the plus side holdsr with tester
{+) probe and rectifier lead wire with
tester {(—) probe,
Resistance  Close to 0 £2 : Normal
Infinity . Open

' {+} side holder

Resistance 0 {1

"‘-\\

(2y  Minus side rectiflers
Touch the minus side holder with
tester (—} probe and rectifier lead wira
with tester {+) probe
Resistance Close to 0 £2 : Normal
Infinity : Open

{—} side holder
Resistance 0 §2

www.criisercilt co

Fig 796 ( ) Rectifier Open Circuit
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Rotor Coil

1. Rotor coil open-circuit test
Check the continuity between the two slip
rings. |f 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

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. Ipstall 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.

Fig. 7-98 Testing Rotor Coil for Ground

A 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,

Assermble 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

N terminal

Check the stator coil installed state.

(1)

(2)

If there is danger of the stator coil terminal
wiring contacting the frame or rotor,
correct by bending the wiring.

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,

(8) Install the B terminal wire (6),
washers, nuts (7) and clamps (8),

Install the front bearing and bearing retainer
onto the drive end frame.,

N terminal socket side

E terminal
:E-_F terminal

Insulator
stator side

Brush holder

H
Insulator

Fig. 7-101 Assembling Brush Holder

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 [09333-5b011].
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

www.cruisercult.com

Fig. 7-108 Assembling Front & Rear P

@the cruiser cult



7-34

ENGINE ELECTRICAL — Alternator {(HJ)

11,

12,

Press Lhe 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,

Install the rear bearing cover.

Conduct the performance tests by hooking up the

altern
;8

ator as shown in Fig. 7-110.

No-load test

For this test, have the switch S, open. Drive
the alternator with the variable speed mator
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).

QOutput 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.

-
©

Variable motor

Volt me

=
&
\S/

-

Fig. 7-110 No-Load Test

Qutput
Current
(A)

Constance 14V

40 —
30— I ,/f'/

204

10 1 !
[

1000 2000 3000 4000 5000

Alternator revaolution (rpm)

Fig. 7-111 Alternator Output Characteristics
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ENGINE ELECTRICAL - Generator Regulator

7-35

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.

Fig. 7-112 Measuring Resistance

Table 7-4 Resistance Test (for HU)

; o
Terminals Voltage Voltage Normal Resis-
Measured Relay Regulator tance (£2) |' Symptoms and Frobable Causes
= Static 0 | If more than O is indicated, defective contact
) at low speed point P, in voltage regulator.
IG-F e T s it & o e ]
_ | Pulled-in Approx. 11 | |_r1hn|tv is indicated, open circuit in control
resistor,
| — e 1
Static _ _ 0 If more than O is indicated, defective contact
| at points P4 in voltage relay.
s b T fo d _____—_f-m-
i _ | is indicated, voltage relay points P4 fused,
Pulled-in . Approx. 100 If infinity is indicated, voltage coil opened.
i i | _ I 0 is indicated, pressure coil shorted,
N~E Approx. 23 If infinity is indicated, pressure coil opened.
B—E Static _ tnfinit | If infinity not indicated, voltage relay points
‘ Y | Pg fused,
B—L Puliodin _ 0 | If more than 0 is indicated, defective contact
| { at voltage relay points Pg.
Table 7-5 Resistance Test (for HJ)
Terminals Voltage Normal Resis-
Measured Regulator tance (£2) Symptoms and Probable Causes
Static 0 If more than O is irEicated_ defective contact
3 at low speed point P, in voltage regulator,
IG-F = e T .
Pulled-in Approx. 2.8 If infinity is indicated, open circuit in control
’ s 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 Pg.
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.
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ENGINE ELECTRICAL — Generater Regulator

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)
Mechanical adjustrents

Check on the following 1tems, and adjust or
replace If defective

Armature gap

Adjusting arm

Point Py 4

Angle gap
Pomnt P,

Poimnt P3
Paint gap

Fig 7-113 Names of Regulator Parts

Check Items

Standard

Adjustment Place

Armature gap

Point gap

Contact Spring Deflection
Angle gap

0.3 mm (0,012 n,) rmn,

03010 046 mm (00118 tc G 0177 1n,}

02 to 0.6 mm {Pulled-in) {0.008 10 0 024 In )
0 2 mm {0,008 1n.) min

Low speed paint P4
High speed point Py
High speed point Pg
High speed point Py

Valtage Relay (anly for HU)
1.  Electrnical adjustment

Check the actuating voltage of voltage relay

and adjust (f faulty.

Check the relay points to see 1f they are
open when the engine s stopped, and 1If they
are closed when the engine Is 1dling
Relay actuating voltage
4.5 to 5.8 V (Reference only)

2 Mechanical adjustment

Check on the following 1tems, and adjust or

replace If defective

Adjusting arm

Point Py

Armature gap

_F|g 7-114 Names of Relay Parts

Check ltems

Standard

Adjustment Place

Armature gap
Contact spring deflection
Point gap

0 {Pulled 1n)
0.2 to0 0 6 mm (pulted-in} (0 008 to 0.024 1n}
0.41t012mm (0.016 to 0,047 In,}

Point Pg holder
Point Pg holder
Point P4 holder

-

—— Caution

1. Pulled-in is the condition where the armature is pressed with finger so that the armature point (P, or
P<} will be contacting the high speed point P4 or point P,
2. Always be sure to have the regulator connector pulled cut when inspecting or adjusting.
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ENGINE ELECTRICAL — Preheating System 7-37

PREHEATING SYSTEM

[ Starter switch Glow plug relay

i AM et T
M P, Py
Starter 5T |—O—f
G G|
- [———J L L,
! 301 S,L—[ !
) 50

St

H

[ — - -
Starter relay ‘TG 8 S
Controller
::;7. Glr.;w piug

F1g, 7 115 Preheating Circuit Connection [Diagram

Glow Plugs

Insulator
]
R A | %

Pipe Heat col

Housing
Sheathed type glow plug

Fig 7 118 Glow Plug Construction

Table 7-6 Glow Plug Specifications

-

Rated Voltage 8 volts

Rated Amperage 11.1 10 13 5 amoperes
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ENGINE ELECTRICAL — Preheating System

INSPECTION

1.

Be careful not to mar the glow plug pipes. His
might cause open circuit or shorten the plug

Clean the glow plug pipes.

Caution

life. =
2. Measure the resistance.
Measure the resistance between the glow
plug terminal and pipe.
Resistance  0.6t00.7 Q2 (12 V type) Fig. 7-117 Measuring Glow Plug Resistance
Note
1. Do not wet with oil and gasoline when clean- washer by using a dry cloth.
ing the glow plug. 3. Do not damage the pipes of the heat
2. At the time of inspection, be sure to wipe generating part. |f damaged, this may cause
oil off glow plug terminals and bakelite disconnection or shorten life.

Glow Plug Controller
INSPECTION

Turn

the starter switch onto glow; it is normal if

the controller glows after 256 to 30 seconds.

Table 7-7 Controller Specifications

Rated Voltage 0.3 to 0.38 volts

Rated Amperage 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

— - ——

Maximum Amperage | 80 amperes

More than 500 g
[ (17.6 0z}

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 500 g
(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.
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7-40 ENGINE ELECTRICAL — Over Injection Magnet

OVER INJECTION MAGNET

Moving core
\

/ : ' ) Terminzl
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 s
Current 20A max., =
Time rating 30 Second <
At 2.7 mm (0.106"") gap ’ e
Pulliin force (marks aligned) DR R e o —
| Atd7 mm {O]Bb ) gap _______,-——-"____ 7.5 kg “65 Ib) min,

{marks aligned) — : b) min. |
At 0 gap T2kg (265 1b) min. 8.5 kg (18.7 b} min.
Stroke = 74 10 17 mm (0.55 t0 0.67")] —

INSPECTION

1. Continuity test
Check the continuity of the magnet coils by
using a circuit tester, and if there is no
continuity, the coils are opened, so replace,

* P www.cruisercult.com
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2. Pull-m force test
Connect an ammeter and apply 12 wvolts
cnto the magnet coil terminals, At this time,
if the moving core 15 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 |b) — HJ
Gapat0
More than 12.0 kg (26.5 Ib) — HU
Gap at 0
More than 8 5 kg (18.7 Ib) —HJ

MNote
The gap 1s 4.7 mm (0 19"} or 2.7 mm (0.108")
at a position where the mark of moving core
matches with that of the arm. The position
where the moving core 15 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 installaton, confirm that it returns
to its original set position.

Fig 7 124 Adjusting Magnet
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ENGINE ELECTRICAL — Battery

i

BATTERY
INSPECTION

1,

Check the battery in accordance with the following chart.

Inspection Points

Inspection ltems

Rernedies

Battery case

Dirty exterior, cracks

Wash off dirt with warm water,

Filler plugs Cracks fluid l=akage For other defacts, repair or replace
Terminals Corrosion, fusing, Fog light corroston. Wash with warm
Cahbles defarmation water and clean with wire brush or

sandpaper For other defects, replace
Voltage Above 12 volts Recharge

Electrolyte level

10t0 25 mm (0.4 to 17)
anove plates

Replenish with purified water

Speciic gravity

All cells over 1,200 (20°C)
Difference between cells

After full charge, adjust
specific gravity

0 025 maximum

Electrolyte Specific Gravity

(1

(3]

Measure the specific gravity with a
hydrometer
The electrolyte level rises shghtly on
the float due to surface tension, but
read the raised part
If the electrolyte level 1s low so that
specific gravity measurements cannot
be made, replenish with purified water
and measure after the water has
completely diffused in the electrolyie
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
alectrolyte 1s that at 20°C
The specific gravity decreases 0.0007
for every 1°C rise in electrolyte
temperature, and ncreases 0 Q007 for
every 19¢ drop in temperature
IT the electrolyte temperature is t°C
and specifie gravity St when measured,
the correction ta specific gravity Sag
at standard condition (20°C) can be
calculated by the following equation
S, = St +0.00 07 {t — 20}
The relationship between the electroly
ta specific gravity and the remaining
capaciiy 15 as shown in Table 7 10,

Measuring position

Fig, 7 125 Measuring Specific Gravity

Table 7 10 Electrolyte Sp Gr. and
Remaing Capacity
Electrolyée Sp. Remaining
Gr (200°C) Capacity {%)
1260 100
1210 75
1.160 50
1110 25
1060 Q (fully discharged)
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ENGINE ELECTRICAL - Battery 7—43

CHARGING

Precautions before Charging

1. If a quick charger is t0 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 1ts rectifiers.

2. Be sure to bave 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 {—) Isads
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 wvoltage and specific gravity
gradually rse as the charging
progresses until they reach maximum
values, If these values reman nearly
unchanged for aver an hour and all
cells are gassing vigorously, 1t can be

SPECIFIC GRAVITY ADJUSTMENT

If the specific gravity differs from the standard
value after completing the charge, make the
adjustments as follows
Specific gravity standard
1.250 to 1.270 {20°C}
Difference hetween cells
0.025 max.

1. If above the standard value . Add punified
water,

2 If below the standard value  Add dilute
sulfuric acid of less than 1,400 (20°C)
specific gravity,

2

3

assumed that charging has been

completed

Caonstant voltage charging method

(1} Connect the charger (+) and (=) leads
to the respective battery (+) and {—)
terminals, and charge while

maintaining  the charging voltage
canstantly within the foilowing values
Charging voltage 14.0 to 14.8 V

(2)  After the charging starts, the current
gradually decreases and when 1t
reaches nearly zero, the charging s
considered as completed.

(3]  Unlike the constant current charging
method, there 15 no pgassing as
completion of charge

Quick charging method

{1) This 15 & method in which the
discharged batiery s charged with
iarge current to restore the capacity as
much as possible 1n a short time This
method s usually employed as a
ternporary measure when the engine
cannot be started due to baitery
having been over-discharged

(2} Ynthis method, a quick charger 1s used,
and there 15 no necessily of removing
the battery from the vehicle

(3} For charging procedures, refer to the
instruction manual for the charger em
ployed
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8-2 SST & SERVICE SPECIFICATIONS — Special Service Tool

SPECIAL SERVICE TOOL

Engine (1)

1. 09201 40010 Valve guide bushing remaover & replacer

2 09202 43011 Valve spring Cornpressor

3 09208-48010 Combustion chamber remover

4, 09213 31020 Crankshaft pulley puller

b 09213-60014 Crankshaft pulley & gear puller

6 09214-60010 Crankshaft pulley & pear replacer

7 09218-46010 Cyhinder liner remaver & replacer

8 09221 46010 Pistan pin remover & replacer

9 09222-40011 Connecting rod bushing remaover & replacer
10. 09223 46010 Crankshaft front o seal replacer
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SST & SERVICE SPECIFICATIONS — Special Service Tool 8—3

Engine (2)

11
12
13
14
15

16,

17
18

19,

20

00223-66010
0923560010
09238 47010
09239-40010
09308-00010
09333-55011
09816-30010
09841-56010
09960 20010
09992 00020

Crankshaft rear o1l seal replacer

Waler pump pulley seat puller

Water pump bearing remover & replacer
Water pump rotor puller

Ol seal puller

Wrench 55 x 32 mm

Ol pressure switch socket

Alternator stand

Universal puller

Compression check gauge set
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84 SST & SERVICE SPECIFICATIONS — Special Service Tool

Injection Pump (1)

(2)

(3) (4) (5)

1 09260-46011 Injection pump toa! set
(m 09266 46011 Round nut wrench
(2) 09268 46011 Narzle holder bady wrench
{3) 09288-46021 MNasesle holder retaining nut wronch
(4) 09274-46010 Tappet insert
{B) 09275-46010 Plunger clamp
(6) 09278-46010 Spline shaft holding tool
(7) NS220 46010 Plunger spring holder
{8) 09283-46010 Tappet gauge holder attachment
{9} 09284-46010 Camshafl lack plate
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(7)
(6)
" ]
T )
2 09260-76014 Injection pump tool set
(1} 09262 76010 Delivery valve gasket replacor
(2) 09270 76010 Delivery valve holder wrench,
(3} 09271-76011 Delivery valve extractor
(4] 09272-76011 Tappet railer clamp
‘:5) 09273 76011 Tappe'{ Clamp
{6) 09278-76010 “T" type box wrench (10 mm)
{7) 09280 78010 Automatic timer spring holder
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B—6 SST & SERVICE SPECIFICATIONS — Special Service Tool

Injection Pump (3}

W W~ oo

09241 76020
09241-76010
09245-46010
02285-76010
06286-46011
09286 76011
09287 76010
09288-46011
09602-35011

tnjection pump stand set

Injection pump stand

Injection pump stand arm

Injectian pump camshaft bearing cone replacer
Injection pump spline shaft puller

Inection purng camshaft bearing cup puller
Injeclion pump camshaft end play micremeter
Tappet adjust gauge

Front axle inner bearimg puller (for Timer Bearing}
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SST & SERVICE SPECIFICATIONS - Special Service Toal 8-7

Clutch

1 2
[ o
T ] »'-'"F’/W
Chament =
3

08301-56022 Clutch guide tool
09302-25010
09303-65010
09304 47010

Clutch pressure lover height gauge
Input shaft Mront bearing puller
Input shaft front hearing replacer

bW N —
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SST & SPECIFICAT IONS - Standard Baolt Classification,
8-8 Standard Bolt Tightening Torgue

STANDARD BOLT CLASSIFICATION
91111-40620 — Parts Number

Length of Bolt 20 mm

Basic Major Dwa of Thread 6 mm
‘* Bolt Head Mark*

*Bolt Head Mark has the following indicaticns Fig 8-1 Bolt
Mark on head of bolt 4 b 7
Toyota Standard Classification 4T 5T 7T
Tensile Strength (kg/mm?2) mare than 42 mare than bb mare than 75
kBrlneII Hardness Number 121 to 209 147 t0 227 227 to 271
Rockwell Hardness Number B70 1o 95 B89 to 98 C20 1o 28
Yield Paint {kg/mm2) mare than 30 more than 45 more than 60

STANDARD BOLT TIGHTENING TORQUE

Standard Torgue Targque Limi
Class Basic Dia Pitch kg-cm (ft-?b) kg-cm que L (‘ftt-lb)

47 6 1 47 { 34) A0tc 70 [ 2.8t bHQ)
8 126 111 {80 100to 180 { 73to 118)

10 125 225 { 16 3) 190tc 310 { 13.71t0 22.4)

10 156 214 { 16.5) 180tc 300 ( 130t 217)

12 125 (1S0) 440 ( 31.8) 350t BRO ( 26310 39.8)

12 1.5 389 [ 28.1) 3o0to BB0 ( 2563to 398)

12 175 374 { 270) 300to 500 ( 217to0 362)

13 15 508 { 35 8) 450to 700 [ 325t0 BOB)

14 16 633 { 4h.8) 500 to 800 ( 362tc H78)

14 2 593 { 42 8) 470t0 770 ( 34 01tc bb.7)

16 1.5 gR7 | B2.2) 760 te 1100 ( 54210 78 6)

16 2 a10 ( 658} 7101010680 ( 51 3to 767)

5T 3] 1 71 [ B1) B0t 90 ( 44tc 65
8 125 166 (120 160tc 220 { 109to 159)

10 125 334 { 24 1) 300t0 450 ( 217to 329

10 15 322 { 233 270t0 420 ( 19b1t0 304)

12 125 (1SQ) 660 { 47.7) B3O to 800 ( 362to B78)

12 156 584 (42 2) 500to 700 ( 3621to b0O6)

12 175 b61 { 40.6) ABDi0 680 ( 34710 422)

13 156 763 { B52) Ba0 to 900 { 47.0to 65 1)

14 15 800 ( 65 3) 750t0 1100 ( b4 2to 736}

14 2 950 ( 887 700101050 ( BOGto 759}

16 1.b 1436 (103 8) 1200101700 { 86 8to 123 0)

16 2 1368 (981N 1150 to 1650 { 832to 119 2)
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SST & SPECIFICATIONS — Standard Bolt Tightening Torque

STANDARD BOLT TIGHTENING TORQUE {Cont'd)

Standard Torque orque Lim
Class Basic Dia Pitch { kg-cm i Hqt Ib) kg cm ford (I;t I}
7T 6 1 95 { 69) 80te 120 { HKB8to 86
8 125 221 (161} 200te 300 (145t 21.7)
10 126 449 [ 325 40010 BBO ( 28810 39 8)
10 15 429 { 310} 3700 520 { 26810 378)
12 125 880 { B35B) 75010 1060 [ b4 1ta 7B 8)
12 1.5 778 { 562) 700to 9200 { BOBto 6517)
12 1.75 748 { 541} 600tc 880 { 433to 61 4)
13 1.5 1017 ( 73 5) 800t0 1200 ({ 5781l 268)
14 1.5 1267 [ 216) 1000 to 1500 ( 72310 108 5)
14 2 1186 [ 858) 980 to 1400 | 68.7 to 101 2}
16 15 1916 {138 b} 1500 to 2300 (108.5 to 166.2)
16 2 i811 {131 0) 1400 to 2200 (101 2 to 159 0)
Note: The above specified tightening torque 15 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 Torgue

MAIN PARTS TIGHTENING TORQUES

Tightening Locations Torgue kg cm  (ft 1b)

Flywheel X Crankshaft 1150 to 1250 ((83Z2to 804
Crankshaft bearing cap ® Cylhinder block 980t 1120 ( 7091t0 810
Connecting rod cap X Connecting rod 660 to 750 ({ 470to 54 3)
Camshalt b4 Camshaft gear 300 to 480 ( 21 71t0 326)
Camshafti thrust plate x Cylinder block 160t0 220 { 10910 159}
Crankshalt pully X Crankshaft 1600 io 2000 {(116,7 to 144 7)
Idie gear shaft X Cylhinder block 300 to 450 { 217t 326)
Timing gear cover % Cvylinder black 160 t0 220 { 108t0 159
Cylinder head X Cylinder biock 1280 to 1420 { 92 610 102.7)
Valve rocker support X Cvlinder head 150 to 220 ( 109to 159)
Manifold ¥ Cvylinder head 180 te 220 ( 10810 159)
Ol pump set bolt X Cylinder block 16010 220 { 109to 159}
Cil pan X Cylinder block 30t 60 ( 2210 43
Glow plug X Cylinder head 100t 160 { 72 116)
MNozzle holder X Cylinder head 600 to 800 { 43410 B79)
Nazzle retaiming nut X Nazzle holder 400 to 600 { 289 1to 434}
injection pipe X Injection pumgp 230t0 370 { 166t0 268)
Delvery valve halder X Injection pump housing 260 to 350 { 181t0 253
Clutch cover % Flywheel 180t 220 ( 109t 1659
Mechanical governor

Lock nut X Governar shaft 180 to 260 ({ 130to 188}

Round nut X Governor gear 200 to 300 { 14510 21.7)
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SST & SERVICE SPECIFICATIONS — Service Specification 811

SERVICE SPECIFICATION

Periodical Service

Battery

Efectrolyte level
Specific gravity
Capacity

101025 mm (04 10 1.0™) {above plates)
1,260 (at 20°C)
70AH or 100AH

Cooling water capacity (w/a heater)

17 3 hters (18 3 USat 15.2 Impgt) HU
125 Niters {132 USat 11 0 lmp gt HJ

Radrator cap valve opening pressure

0.9 kgfem? (12 8 psi)

"V belt dellection {Water pump X alternator)

1710 14 mm (0 4 to 0.6") at 10 kg (22 b}
presssure

Injection timing

12° BTDC (stationary)

Idling speed

62510 875 rpm

Maximum no load speed

Momentary
At 3rd speed

3950 rom
55 km/H

Cormpression

Limit
Standard

Variation limit
betweaan eylinders

20 kg/em?2 {284 psi) at 320 rpm
30 kg/ecm? {427 psi) at 320 rpm
2.0 kgfem? {28 psi)

Valve clearance Intake 0 20 mm (0 008")
(Hot) Exhaust (3,36 mm (0 014")
Total 91 0iter (96 USqts BOImpots)  HU
86 hter (91 USqts 76 Impagts). HJ
Engine o1l capacity
81 hter {86 USgts 7 1 Impgts.)  HU
Ol pan

76 hter (80 USgts. 67 Impgts) .. HJ
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8-12 SST & SERVICE SPECIFICATIONS — Service Specification

e —

Engine
Cylinder Head
Linderside surface warpage limit 02mm {0 008"
Manifold mounting surface warpage himit 0.20 mm (0 008"
Srating width 13to16mm (00”1 1o O 0DB3 )
Valve seal Seating angle 48°
Refacing angles 165°  75°
Valve Guide Bushing
Overall length Intake 58 mm (2,217}
Exhaust 60 mm (2 367)
Outside diameter 14 02 to 14 04 mm (0 B520 to O Bb28")
Protrusion sbove head upper surface 170 mm (0.669")
(From valve spring contact surface)
L Intake 010 mm (0.0039")
imit
Valve stem 1o guide Exhaust 012 mm {0 0D47")
bushing clearance Standard Intake 0021 to 0 057 mm {0 00083 10 0 00224")
. Exhaust 0040 to 0 076 mm {0 00157 to 0 00295
Valve
Head outside diamater Intake 40,3 10 40.7 mm {1 587 to 1 602")
st Fxhaust 333t0337 mm (1311 to 1.327")
Overall lenath Intake 120 6 mm (4 748"
g Exhaust 120 4 mm (4 740"}
Stem ouside diameter Intake 897 tc 899 mm (0.3631 to O 35321
s ' Exhaust 8 05 to 8.97 mm (0.3523 to 0 3531"")
Valve seating angle 45°
Stem end refacing himit 05mm (0,020
Intake 09 mm (0 035"}
Head thickness lmit Exhaust 10 mm (0.030")
Compression Spring (Valve)
Free height A5 1 mm (1 778")
Installed height 40 0 mm {1.675")
Instalied load himit 18.5 kg (40 8 Ih}
Installed load 217 kg {47 8 b)
Squareness himit 1.6 mm {0 063"}
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Valve Rocker Shaft and Arm

Shaft diameter hmit 18.44 mm {0 7260")
Rocker arm hore hmit 18 680 mm (07323
Rocker arm bushing to shaft ol Lirnit 01 mm {0 004"
clearance Standard 0.007 10 0 049 mm {0 00028 to 0 00193")
Valve Lifter and Push Rod
Lifter diameter STD 221701022 190 mm {0 87283 t0 0 87362")
Limit 01 mm {0.004"})
Lifter to block bore clearance Standard | 0.010 10051 mm (000039 to 0 00201")
Push rod bend limit 065 mm {0 0207
Manifold
Cylinder head mounting surface Intake I 03 mm (0012
warpage limit Exhaust i 05 mm (0.020")
Cyhinder Block
Block upper surface warpage himit 015 mm (0.0059")
Valve hifter bore limit STD 22,2010 22 22 mm (08740 10 0 8748"")
Cyhinder bore STD 88.00 to 88.03 mm {3.4646 10 3 4857}
Max 0.6 mm {0,024}
Liner wear fimit
Protrusion 0031012 mm {00012 to 0 0047}
Crankshaft
Bend lhimit 004 mm {0 0018")
Thrust ciearance Limit 03 mm (00127
Standard Q04 to 0 24 mm {0.00186 10 0 0095")
STD 69 98 to 7000 mm {2 7551 to 2.7658")
u/s 0.06 69 89 to 62.90 mm {2.7516 to 2.7520")
Main Journal Diameter U/s 025 69.74 10 69.75 mm (2.7457 t0 2 7461")
u/s 0.50 639 49 to 63.50 mm (2.7358 to 2,7362")
U/s 0.75 69 24 t0 69.25 mm (2 7260 to 2 7264
u/s 1.00 68 99 to 69 00 mm (2.7161 t0 2.71656™)
Tapered limit 0 05 mm (0 0020")
Journal and Crankpin Out-of-round himit 0.02 mm (0 Q008")

Crank pin Journal

STD
u/s 0.0

Diametar Uu/S 026

54.98 to bh.00 mm
54.24 to 54,95 mm
54 74 to B4 75 mm

{2.1646 to 2.1654"")
(2.1630 10 2 1834")
(2.1551 to 2.1556")
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U/s 0.60 4,49 10 B4 B0 mm {21463 t0 2 1457
U/s 075 54 24 1o 54 25 mm (2 1364 to 2 1368")
Us 100 h399 to 54 00 mm {2 1256 to 21280}
Main Journdl ol Lirnit 01 mm {0 004
Clearance | Standard 0030 to 0.072 mm {00012 to 0 0028")
Flywheel
Run out limnit 05 mm (0 0207
Connecting Rod
Bend Limit [per 100 mm (3 9°*}] 005 mm {0 00207 )
Twist hmit [per 100 mm (3 97)] 016 mm (0 0059™
Thrust clearance Limit 03 mm {0,012
rust cesra Standard 008t 016 mm (0 0031 to 0 0063")
Solid bushing 1o pin clearance Limit 0 05 mm 10.00207)
; glop Standard 0004100012 mm (00002 to 0 0005)

Connecting rod bearing

Oul clearance himit
Qul clearance std

010 mm
003010 0070 mm

(0 0032")
(00012 toc 0 0028")

Piston and Piston Ring

Diameter STD 87.81 to 87.84 mm {3.4571 t0 3.4b83")
1am 0/51.00 88 81 to0 88 84 mm {3.4964 10 3.4976")
Piston Fiston to cylinder clearance 01810020 mm {D.0071 to 0 DO79")
Pin diameter 270010 27.012mm  (1.06830 1o 1 0835")
Pin fitting temperature 60°C {140°F)
Compres- NG 1 025t 04bmm {00098 10 0 0177")
Sion ring No.2 02510045 mm (0.0088 t0 0,0177Y)
End gap ]
O1l ring No.1 0.20t0 0,40 mm {0.0079 10 0.0157")
Pistan ring
Ring 1o Compres No.1 0,01 10 0,06 mm {0.0004 10 0,0024”)
'ng ston ring No.2 0.05 to 0.08 mm (0.0020 to 0,0035")
groove
dearance | ) g No.1 003 to 0 07 mm {0.0012 to 0.0028")
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Timing and Idle Gear

ldler gear to Limit 03 mm (00121
Gear timer drive gear Standard 01 mm {0 004")
backlash — — I
Crankshaft gesr to Lirmit 03 mm {00127
idle gear & cam gear Standard 01 mm {0 004")
Limit 02Bmm (001"
tdle gear thrust clearance
Standard 008tc0 18 mm (0 0032 Lo 00071}
Limit 015 mm (0.00597)
ldle gear oil clearance
Standard 0.04 10 ¢ 03 mm (00016 to D 0D36")
Idle gear bore 50 00 to 50 03 mm {19685 to 1 9697")
Lirmit 48,90 mm (19646")
Idle gear shaft diameter
Standard 49 94 1o 49 96 mm {1.9661 1o 1 9669’
Camshaft and Bearing
Bend limit 003 mm {00012}
Limit 0.3 mm {00127}
Thrust clearance
Standard 006 to 0.13 mm (00024 10 0 00B1""}
Limit 01 mm {0.004")
01l clearance
Standard 0 025 ta 0.066 mm {0.0010 to 0 0026)
Intake 3892 mm (15323")
Cam hesght lirnit
Exhaust 38981 mm (15319")
Intake 39 467 to 39.667 mm  (1.6038 to 1 BB74')
Cam height standard
Exhaust 39 485 t0 39 BBE mm  {1.5637 to 1 5573"")
N 1 47 169 t0 47 175 mm  (1.8566 to 1 8573")
No.2 46 959 10 46,275 mm (1 B488 to 1 8494™)
Journal diameter (STD}
No.3 46 759 t0 46 775 mm (1 8409 to 1 8415")
No.4 46 559 to 46 575 mm  (1.8330 1o 1 8337")

Journal Bearing U/S

0 125,080, 0500
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Fuel System

Fue! Pump [Part Number 22510-48010)

Housing to piston clearance
Housing to push rod clearance

0,009 to 0 013 mm
0.003 to 0 006 mm

{0.0004 to 0 005 '}
(0.0001 tc 0 0002}

Inside dia 8 mm {0 31"}
Suciion Lest Length 2m (787"}
Heaight 1m {39.4")

600 rom

Chischarge test

Fuel pump Feed pump tappet stroke 8 mm (0217} approx
Priming pumg stroke 25 mm (0.98"} approx
Fuel Pump Performance Test (Part Number 22510-48010)
Test [tem Conditions Performance
Suction pipe spec, Fet;d pump

Start discharg within 40 seconds at 160 rpm

Priming pump

Start discharge within 25-strokes when
pumped at 60 stroke/min

Discharge pressure

1000 rpm

18to 22 ka/em?
{256 to 31 3 psi)

Discharge quantity More than 900 ce/min

(b4 cuinj

(Discharge nozzle diameter 1,54 mm

(0 0606")

Injection Pump (Part Number 22100-47042-HJ} (Part Number 22100-47032-HU)

Direction of rotation

Clockwise as seen from dirve side

Lnjection interval angle
Tappet clearance

Camshaft thrust clearance
Camshaft shim plate thickness

59 5 to 60 5 degrees
Mare than 0.2 mm
003 to 005 mm

Cam Iift & mm (0 24}
Pump element Bore 7mm (0.28")

P Shape Lift hand lead
Injection order 1—4—2—6—3-b
Control rack shiding Pump stopped Less than 1600 (63 02)
resistance Pump at 1,000 rpm Less than 500 (1807}
Pre-stroke 191020 mMm (0075t0 0072

(0 008™)
{00012 100 0020")

010,012,014,016,0.18, 0.50 mm
(0.0039, 0.0047, 0 0055, 0 GOB3, 0 0071,

ca197°
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SST & SERVICE SPECIFICATIONS — Service Specification 817
Plunger Free length 49.4 mm {1945L")
. rlng Installed length 44 0 mm {1.732")
pring Installed load 151 kg (33.3 Ib)
Delver Free length 370 mm (1.457")
tun "rm Installed length 25 9 mm (1.020")
PPN | | nstalled load 4 42 kg (9.7 Ib)
Model and Type Model MN, vacuum type
Free length 1050 mm (£.134")
Pneumatic Main Installed legnth 36.0 mm (1.417")
governor spring Installed load 104 kg (2.3 1)
(HJ}
Adjust shum thickness 0.5,10,20,30mm
(0.020,0039,0072,0 118"}
e ]
Free length 237 mm (0933
ldling _——— — — - — - — = - - —
spring Shim & washer thickness 01,02,05,10mm
{for 1dling capsule) (004, 0 008, 0 020, 0 039™)
_}-7 _—— e — e —_ —_ —_ — e — — - —
Governor  Ship torgue bt 0.25 kg-m (1.81 ft-lb)
| gear 04 to 08 kg-m {29 {0 4.3 ft-Ib)
Governor gear to thrust 0 35 t0 0,85 mm (D 0138 1o 0 0335")
bearing clearance
Mechanical o
go{":&”;’r \ono  Freelength 12,63 mm (0 4933")
Shim thickness 01 mm {0,004
ldling
spring Outer Free length 14.7 mm {0 B787")
Shim thickness 01,0.3mm {O004,0012™)

injection Pipe

Overall length

‘ 528 to 53B mm (10781021 28")

Qpening pressure
Injectian angle

Nozzle

Outside dimaeter l 6 mm {0 24")
Inside diameter ! 2 mm {0 08"}
Mozzle and Nozzle Holder {(Part Number 23600-48010)
]
Nozzle holder model 1 KCA
Tvpe ! Throttle

100 to 110 kyg/ecm?2
Approx 4 degrees

{1422 10 1664 psi)

Adjust washer thickness
(For adjusting nozrle opening pressure}

(0 0394 to 0 0768")
{0.0020"} increeibtrused

100 195 mm
20 sizes 1n 0 0b mm
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8—18 SST & SERVICE SPECIFICATIONS — Service Specification

Automatic Timer {Part Number 22610-47010)

Tirmer advance angles

450 1o BRO rpm (timer speed) 0 degree

800 rpm (timer spead) 2 bto 3 5 degree
1050 rpm (timer speed) 5 to 6 degree
1800 rpm (timer speed) 7 to 8 degree (max )

Timoer spring adjust washer thicknesses

01,02,05,1.0,1.5mm
(0,004, 0 008, 0 020, 0 034, 1.060™)
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Injection Pump Adjustment and Test

Pressure Test

Plunger pressure

More than 180 kg/cm?2 (2133 psi} (Pump speed al 200 rpm, Rack
position at 7 mmy

Delwvery valve pressure

Mare than b scconds for halder internal pressure to drop 10 kg/om?
(142 psn)

[Holder nternal pressure rmore than 150 kg/om? (2133 pst), Rack
position ai 0 mm]

injection Quantity Adjustment {Part Number 22100-47042)

Rack Pump | Measured injection Variation Rermar ks
Position Speed Strokes Quantity Limit Test Bench
mm {in} {rpm) {stroke) cc (cu n ce(cu in)
105 1,000 200 82t088 04 Nozzle opening pressure
(0 398} {0 B0Z to 0 539) (0 024} 100 kg/cm?2 {1422 psy)
80 1,000 200 4.3t057 0.4 Delivery pressure
(0.315) {0263 10 0.312) (0 024} 05 kg/fcm2 {7 1 psi)
bbb 300 500 25todb 10 Nozzle high pressure pipe
{0 2568) (0 16310 0 275} {0 061) QD 6mm (024"
16.0 100 100 701080 0.6 I D. 1.6 mm (0 063")
(0 630} {0428 10 0 490) (0 037) Length 600 mm
(23 62")
Governor Adjustment (Penumatic Type) (Part Number 22310-47042)
Test & g;g‘é Vacuum Rack Position Time Remarks
Adjustrment (rom) mm {in) Ag mmm {in} {Second)
Govornor
arr _ 500 =480 _ 10 _
hghtnoss (19 69 +18.90) mMINImum
500
119 69) 10.1 {0 398 )
B10 98 to 10.1
Main spring (2(2 08) (O 386 1o 0.398) titial rack set
adjustrment 600 5005 651082 - 10 1 mm at KO0 mm Ag
(21.85) (0,266 to 0 323) (0.398" at 19 69 1n Aq)
600 40105h
(23 62} 0157 100 217)
600 92t09.6
{23 62) (0 362 to 0.378)
Idling spring 600 1000 771079 - Lever positioned at 1dling
adjustment (39 37) (0.303 to 0.311) state {cam actuation)
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Governor Adjustment {Mechamcal Type) (Part Number 22410-47032)

Test & Adjusting Pump Speed Rack Position
Adjusiments Lever Angle (rpm) mm (in)
100 11 {0 433) Min
Low speed 200 BG6to70 ({02601t00.276}
control 23°+ 7° 400 46t050 (0181100 197)
adjustment 600 22t026 (D.087100.102)
800 2.0 (0 079} Max
High speed 1600 101 {0 398)
control —9°7° 1800 10 0 to 10 1(0 394 10 0 398)
adjustment 1960 55 (0.217 Max }
|
Darmoer sorin 400 48tobH2 (0189 10 0 205)
Contf;’l pring 23t /° 600 381042 (9 150 to O 165)
800 31 (0 122) Max

Overall Injection Quantity Adjustment (Penumatic Type ) {Part Number 22310-47042)

Pump Speed Vaouum Measure Strokes Injection Cuantity
{rom} mm {in} Aq {stroke) cc (cu 1IN /6 oy,
1,100 150 (5921} 500 115.5to 121 5 (7.04 to 7.41)

Overall Injection Quantity Adjustment (Mechanical Type ) (Part Number 22410-47032)

Pump Speed ‘ Adjusting Measuro Strokes
{rpm) Lever Angle (stroke)
1,100 ‘ 9%+ 7° 50D

Injection Quantity
cc (cu.an) /6 oy!

1155 to 121 b {7 0bto 7.41)
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Lubricating System

Qil Pump and Oil Cleaner

Ol clearance

Type Gear pump
_l— o o o o
O1l temperature 98 to 102°C {208 10 216°F)
Discharge pressure 3 kg/em? (42 7 psi)
Discharge
Discharge quantity 40 Iiters/min. {10.6 US or 8.8 Imp.gal)
Speed 1800 rpm
Drive shaft 0313to 0051 mm {0 00051 to 0 00200}

Driven shaft 0.014 10 0.042 mm {0 00065 to 0.00165)
Limit 0.2 mm {0 008")

Tip clearance
Standard 002510 0.10%2 mm {00010 to 0 00417}
Limit 02 mm {0 008")

Side clearance
Standard 003 to 0.09 mm {0 0012 to 0.0035")

Relief valve Vaive opening pressure

Fiiter valve Valve opening pressure

3.0to0 4 5 kg/cm?2

{42 7 t0 64 0 pis)

081to12 kg/fcm?2

{11 4 to 17.1 psi}

Cooling System

Radiator
HU HJ
Overall cooling water capacity w/o heater 17 3 hters 12 5 liters
(18.3 USgis.) {13 2 USqgts }
(16.2 imp qts } {110 Imp gts }
Cooling water capacity 36 titers 32 hters
(38 USgts ) {34 USqts)
(32Impqts} (2 8 USqis }
Radiator cap valve opening pressure 0.9 kg/zm? «
(12 8 psn
Water Pump
Discharge capacity {liter/min } 220 liter (58 US gal 48 Imp gal )
Pump speed 4300 rpm
Thermostat
Type Wax
Full open temperature 20°C {194°F}
Valve opening temperature 74.5 10 78.5°C 166 10 173°F
Valve hift 10 mm Min, (0.39™) www cruisercglt com
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Engine Electrical System

Starter {Part Number 28100-47020)

Type 12 V tvpe
Rated output 2.5 kW
| MNo Joad characteristics 100 A max, and 4000 rpm min at 11 5V
Periormance
1800 A m d 35k 253 ft b
Locked characteristics o an gm )
min at bV
Standard Limit
Housing side 005 mm (0 0020 0 2 mm (0 008")
Pimon side 01 mm {0004") 02 mm (D008")
Shaft to bhushing "
Center part 0 05 mm (0.0020") Q3 mm(0012)
clearance
End frame .
) 0 05 mim (0,0020") 02 mm (0008
par
Armature
shaft Standard 0.05 10 0 35 mm (0002 to 00147}
Thrust clearance
Limit 0.8 mm (00327
Thrusi washer thickness 02,05 1.0,20mm {C008, 0020, 0.039,
0079
Outside Lirmit 48 2 mm {1819")
drameter Standard 48 2 mm {1 898"
Commutator
Limit 02mm {0 008"
Mica depth
Standard 051008 mm (0020 to 0 032"}
Limit 13 mm (051"
Length
Standard 20 mm (079"}
Brush —
Spring pressure 1,700to0 2 400 g (59 Bto 84 5oz)
Magnetic Pull 1n voltage 8V max
switch Holding voltage 8V

Alternatar (Part Number 27020-47033 (HU) 27020-47041 (HJ} )

Nao foad speed

Type 12V
Nominal voltage 12V
Maximum output 36 A
Mo load speed 800 rpm {14V hot)
Output speed 3,500 rpm Max (14V 3bA)

650 10 2560 rpm
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B8-23

Brush length

Limit
Standard

55 mm
12.5 mm

{0217
{0 492"

Generator Regulator

Part Number 27700-36010 (HL) 27700-60080 (HJ)
Regulating voltage 138t0148V 136t0 146V
Relay actualing voltage 45t0 b8V ,,--/"”’,”’

Voltage regulator

Armature gap
Point gap
Angle gap

Contacl pressure

03mm{00iz2"
min (actuated)

03t004bmm
01210001777

0 2 mm {0 008"
min {actuated)

180916 30z} min

Voltage relay

Point gap

Conlact pressure

Contact spring
deflection

041212 mm
{0,016 t0 0 047"}

100 g {3 Boz) mmn

021006 mm
(0008 to 0 024")
actuatad

Overinjection Magnet

Fart Number

2258047030 (HU)

\
22560 47020 (HJ)

Type 12V A
Rated voltage 12V A
Currsnt 20A max -
Time rating 30 seconds “«
[
At27 mm (0108 )
gap (marks alinged) & kg {110 Ib} min -
Pull in foree
At4 7 mm (D 185") T
gap (marks aligned} /b kgl16 5 1b) min
At Qgap 12 kg (26 5 b} min 85ka {18 7 Ib) min
Stroke 14 to 17 mm -
(0 55 ta 0,67}
Glow Plug {Part Number 19850-56020}
Type 12V
Rated voltage 8V
Maximum allowable vallage av
Rated current 111 to 13.5A
Heater lermperature (afer 90 sec.) 970 to 1070°C (1778 10 19H; ruisercult fom

@the cruiser cult



8-—24 SST & SERVICE SPECIFICATIONS — Service Specification

Glow Plug Controller {Part Number 28550-47020)

Type 12V
Rated current 7440
Rated voltage 0.30to ¢ 38V
Hester 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 08101 2A
Maximum current capacity B0A

Battery
Maminat vollage 12V

Capacity

70 AH (20HR) for HJ series
100 AH {20HR) far HU series

Electrolyte level (sbove plates)
Electralyte specific gravity
Specific gravity difference of colls

10 to 25 mm (D4t010")
1.260 (at 20°C) (at B8°F)
0025

Clutch

Ctutch releasc lever height

142 mm {0 B6B9") for HJ
16 2 mm (0 638") for HU
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ELECTRICAL WIRING DIAGRAM (HJ45)
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