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10° B. T. D. C. at900r /min (rpm) -——
T4196‘J(4_C5T) -—

IZV’ (SGAH)/ZOhOHI‘S‘ E

ELECTRLCAL

Ignition fiming

Standard spark plug

Starter

Generator

Battery
Headlight

Turn signal light

Clearance light

Parking light -
Tail/Brake iight

12v,5/20W
12v,6wW

Side turn signal light

Back up light
Room light

Meter pilot lights

Main fuse

Fuse box

Transmission type
Final reduction ratio :

Gear ratios, Low

4, 50-12-8PR
29Lbs /in (200kpa)-when
loading under '4401bs

WHEEL AND SUSPENSION

85ebs /in #(240kpa}~when
loading over 4401bs

29Lbs /in 2(200kpn)-when
loading under 440]bs

Tire pressure

Rear
541ba/in (375kpa)-when

loading over 4401bs

WHEEL AND SUSPENSION
Leaf spring
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ltem \-\‘Mpilﬂs_ SC1010 SC1010X ‘1
ELECTRLCAL
lgnition timing 10° B. T. D. C. at900r /min{rpm) ——
Standard spark plug T4196 J(4C5T) —_— o
Starter Magnetic shift type B
Generator Alternator [P o
Baltery 12V, (36AH) /20hours - B
Headlight _ 12V ,50/40W ’
Turn signal light 12v,20W |
Clearance light 12V ,5W ’ |
Parking light 12V ,5W h DR T
Tail/Brake light 12V,5/20W -
Side turn signal light 12V,6W — e
Licence plate light 12V,10W -
Back up light 12v,10W -—
Room light 12V ,5W -
Meter pilot lights 12V,3. 4W — e
Main fuse 30A [P N
Fuse box 20A,15A —

POWER TRANSMISSION

Clutch type Dry,single dise e
Transmission type d-forward all synchromesh, | reverse - ——————
Final reduction ratie 5.143 e
Gear ratios: Low 3.428 -
2nd 2. 108 ——
3rd 1. 379 - ——
Top 1. 000 -~
Reverse 3.600 [P
WHEEL AND SUSPENSION
Tire size . Front and rear 4. 50-12-8PR -—
29Lbs /in *(200kpa)-when
. —
loading under 440lbs
Front
35chs /in 2(240kpa) -when
[P —
loading over 4401bs
Tire pressure
29Lbs /in %200k pa)-when
loading under 440lbs
Rear
541Iba/in %375k pa)-when —
loading over 440Ibs
WHEEL AND SUSPENSION
Suspension type,Front Strut -
Rear Leaf spring -——
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ltem Models 8C1010 SC1010X
STEERING
Turning radius 4.1mm{13. 45£t)
Steering gear box Ball-and-nut type -~
Toe-in Vehicle with 11~15mm(0. 43~0. 59%in, )|  «——
4. 50-12-8PR
Camber angle 1°30/ -—_—
Caster angle 2°30" -
Trail 11mm(0, 43in) -——
- King pin angle -
BRAKE SYSTEM
Type 4-wheel , hydraulic -
Wheel brake,Front Two-leading -
Rear Leading and trailing -
Parking brake Mechanical , 2-rear wheelg -
CAPACITIES
Engine oil 3. OL -
Transmission oil 1. OL D
Differential gear box oil 1. 0L -— ]
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1-3. Locations of Engine Number and avoiding electrical shocks and short-circuit-
Body Number ing,and is very simple to accomplish: merely
The engine number is punched on the righthand loosen the wing nut on the negative terminal
skirt part of the cylinder block under the carbu- and separate the cable from the terminal post.
retor. 3. In raising the front or rear end off the tloor by

jacking,be sure to put the jack up against the

center portion of the axle housing.

Fig. 1-4 Location of Engine No.

The body number is punched on the upper sur-
face of the right-hand tire housing located under Fig. 1-6
the seat.

R EI F

: . Fig. 1-7
Fig. -5 Location of Bady No. 4. To work on the front or rear end raised by
jacking ,be sure to place the safety stand un-
1—4. Standard Shop Practices der the axle to support it in stable condition.

1. Protect the painted surfaces of the body, and
avoid staining or tearing the seats. When
working on the fenders and seats, be sure to
cover them up with sheets.

2. Disconnect the negative terminal connection of
the battery when working on any electrical

part or component. This is necessary for

6 SC1010 SERVICE MANUAL
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Fig. 1-8

Fig. 1-9

. Have wheel chocks for ready use in the shop.

Chock the wheels securely when raising one
end of the machine.

Orderliness is a key to successful overhaul-
ing. Trays,pans and shelves are neeaed to set
aside the disassembled parts in groups or sets
in order to avoid confusion and misplace-
ment. This is particularty important for engine
overhauling.

. Have on hand the liquid packing-ANAERO-

BIC BOND GY 230,GY 168 for ready use.
This packing ddpc is an essential item assures

leak-free (water and oil) workmanship.

8. Each bolt must be put back to where it was
taken from or for which it is intended. Do not
depend on your hunch in tightening the bolts
for which tightening torque values are speci-
fied; be sure to use torque wrenches on these
boits.

9. It is advisable to discard and scrap gaskets and
"O" rings removed in disassembly. Use new
ones in reassembly ,and try not to economize
gaskets and “O”rings.

10. Speecial tools save time and enhsure good
workmanship. Use them where their use is
specified. Moreover, your own safety is as-
sured by the use of special tools in many of
the disassembly and reassembly steps.

11. Refer to the contents of this MANUAL as

often as practical, and do each job right as
prescribed.

NOTE .

The engine cylinders are identified by numbers.

See Fig. 1-10. Counting from the front end, the
cylinders are referred to as No. 1,No. 2,No. 3
and No. 4 cylinders.

Fig. 1-10 Engine cylinder numbers

$C1010 SERVICE MANUAL
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1—5. Special Toels ‘
Special tools assure three things; |)improved workmanship;2)speedy execution of jobs for which they
are meant;and 3)protection of parts and components against damage. Here are the special tools pre-
scribed for the Model SC1010 &.SC1010X (not supplied with car).

1. 2. 3.

A

?
- e
=

(A2 Valve guide & valve stem scal
handle
{B) Valve stem sea] ipstaller atach-

ment
Valve lifter () Valve guide installer attachment

5. 8.

Valve guide remover

=y

Valve guide reamer

{A)7mm dia.

(B>12. 0mm dia. )

(CYHandle Forceps Flywheel stopper
7. 8. g.

Oil filter wrench Piston ring compressor il pressure gauge
10. 11. 12.

Y
Compression gauge Vacuum gauge Camshaft lock holder

8 SC10170 SERVICE MANUAL
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13.
—
e

Shock driver set

14.

Pocket tester

15.

1gnition timing tester

16.

Electro tester

17.

—

Hexagon wrench Bmm

Bearing puller

18.

Snap ring pliers (closing
type)

20.

Snap ring pliers (opening
type)

Differential rear outer race
installer

22.

Bearing installer

23.

Differential front outer race
installer

24.

Differential side bearing in-
staller

25.

Differential side bearing re-
mover Jig

26.

Bearing installer

27.

Spring pin remover
j

SC1010 SERVICE MANUAL
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28.

Differential pre-load check-

29.

dummy set
(A)Body (09924-37720)
(B)Attachment(09324-37730)

ing tool Cluteh center guide
31. 32.
> i
B W
- I
Drive bevel pinfon mounting

BN

Piston pin puiler

T

30.

Differential side bearing
adjuster turner

33.

(I

Sliding hammer

34.

Front brake drum remover
and Rear axle shaft remover

35.

Coil spring setting tool

36.

Front suspension lower arm
bush remover

Thickness gauge

38.

39.

Timing-light(Dry cell type)

40.

Hexagon socket(10mm)

47.

Carburetor adjuster

42.

Clutch shaft bush remover

10
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2. TROUBLE SHOOTING

2-1. Engine e TR T TR T T RLL R L L LR sesscesisscessease s Rt ent snssar RS

2.3, Carburetor
9_3. Exhaust and Muffler
2.5, Transmission
9_g. Differential
2.7. Propeller Shaft
9_8. Brakes
2-9. Froﬁt Suspension and Steering System
9_10. Starting Motor
9_11. Alternator
2-12. Wiper Motor
9-13. Fuel Meter
9_14. Turn Signal Lights
2_15. Speedometer
92-16. Water Temperature Meter
2-17. Oil Pressure Warning Light

9-18. Charge Warning Light tesessacsassEseNEROIT ARSI TER kS J T R LT R LR L L

9_18. Horn

LocPeelle

Pl Sil Ly

19
20
21
22
22
24
25
26
27
27
28
29
29
29
30

30
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2-1. Engine

Complaint Possible causes Remedy Page
Poor starting Starter will not run 7 N
1-Main fuse is bolwn otf. Replace.
2. Contact is not closing In starter switch. Repair or replace.
3. Run-down battery. Recharge. 148
4. Defective starting relay. Repair or replace.
5. Loose terminal connection on the baitery. { Clean and retighten. 150
6. Defective brushes in starter. Replace. 134
7. Loose battery cord connection, Retighten.
R. Open in field or armature circuit of starter. Repair or replace. Po132
!
No sparking 119/
1. Defective spark plug. Adjust the gap,or 120
replace.,

2. Short-circuit (grounded ) fault in hightension | Repair or replace

cords. defective cords. 120

3. Cracked rotor ar cap in distributor. Replace. .

4. Burnt breaker contact points. Replace. ]Zl‘/

5. Breaker contact gap out of adjustment. Adjust as prescribed. }2;

6. Defective condenser. Replace.

7. Contact is not closing positively in starter (o]

switch. Replace.

8. Loose or blown fuse. Set right,or replace.

9. lgnition timing out of adjustment. Adjust as prescribed. 123

10. Defective ignition coil. Replace. 121

Faulty intake and exhaust systems

1. Carburetor needs readjustment. Adjust as prescribed. 90

2, Fuel pump is not discharging adequately. Replace.

3. Clogged air cleaner. Clean ,or replace. 94

4. Defective choke mechanism. Repair orreplace. 950

5. Loose intake manifold. ‘ Retighten

§. Caburetor is dirty and clogged. Disagsemble and clean 90
" 7. Float level out of adjustment. Adjust as prescribed. 91

8. Clogged fuel hose. Clean or replace.

9. Not enough fuel in the tank. Refill.

10. Clogged exhaust ports. Clean. :

12 SC1010 SERVICE MANUAL
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Complaint LPossible causes

Abnormal internal condition in engine
1. Ruptured cylinder head gasket.
2. Valve clearance out of adjustment.
3. Weakened or broken valve spring.
4. Loose manifold, permitting air to be drawn

in.

5. Wotn pistons,rings or eylinders.

6. Broken valve timing beit,
7. Poor valve seating.

8. Wrong kind of engine oil.
9. Burnt valves.

Replace.
Adjust as prescribed.
Replace.
Retighten and,as ne-

cessary, replace the
gasket.
Replace worn  rings

and pistons and, as

necessary ,rebore.

Replace.
Repair or replace.
Replace.
Replace.

Not enough power |
Inadequate compression

1. Valve clearance out of adjustment.

Adjust as prescribed,

2. Valves not seating tight. Repair.

3. Valve stems tending to seize. Replace.

4. Broken or weakened valve spring. Replace.

5. Piston rings seized in grooves,or broken. Replace.

6. Worn pistons,rings or cylinders. Replace worn parts 57
end,as necessary,
rebore,

7. Leaky cylinder head gasket. Replace.

Improperly timed ignition

1. Ignition timing out of adjustment. Adjust as prescribed. 193

2. Defective spark plug. Adjust the gap,or 119,
replace. ¥ 120

3. Breaker point gap out of adjustment. Adjust or replace. 123

4. Leaky high-tension cords for some cylinders. | Replace.

5. Distributor governor is not working cortect-

ly. Repair.
Fuel system out of order

1. Clogged catrburetor. Disassemble and
clean. 89

2. Defective fuel pump. Repair or replace.

3. Clogged fuel filter. Replace. 96

4. Choke wire working erratically. Adjust.

5. Clogged fuel pipe. Clean or replace, 90

6. Clogged fuel tank outlet, Clean.

7. Loose joint in fuel system. Retighten.

SC1010 SERVICE MANUAL 13
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Complaint Possible causes Remedy Page
Abnormal condition in air intake systemn
1. Air cleaner dirty and clogged. Clean or replace. 94
2. Poor returning motion of choke valve. Repair,adjust or
‘ replace. 90
Clogged exhaust system
1. Muffler is clogged with carbon. Clean.
Overheating tendency of engine
1. (Refer to the section entitled “overheat-
ing. ")
Others
1. Dragging brakes. Adjust as prescribed. 231
2. Slipping clutch. Adjust or replace. 153/
155
Sudden drop of speed | Ahpormal condition in electrical systems
in hign-speed cruise 1. Breaker contact point gap too large. Adjust as prescribed. 123
2. Spark plug gap too large. Adjust as prescribed. 120
3. Cracked rotor or cap in distributor resulting
in leakage. Replace. 120
4. Defective condenser. Replace. 121
5. Deteriorated ignition coil,or crack resulting
in leakage. Replace. i21
6. Leaky high-tengion cords. Replace.
7. lgnition timing out of adjustment. Adjust as prescribed. 123
Abnormal condition in fuel system
1. Float level sel too low. Adjust as prescribed. a1
9. Clogged condition of main jet circuit in car-
buretar. Clean. 90
3. Inadequately discharging fuel pump. Replace, 396
Abnormal condition in engine
1. Loss of compression pressure due to leaky
Replace.
cylinder head gasket.
K 2. Compression pressure too low because of Replace and,as neces-
worn pistons , rings ,cylinders or burnt valves. sary ,rebore. 13
Engine not responding
quickly to pedal con- Abno rmal condition in electrical system
trol in picking up speed 1. Ignition timing out of adjustment. Adjust as prescribed. 123
2. Defective spark plug,or plug gap out of ad- | Replace, or adjust as
justment. prescribed. 119/
3. Leaky high-tension cords for some cylinders. | Replace. 120
4. Breaker contact points out of adjustment or 120/
defective. Adjust or replace. 123

14
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Complaint Possible causes Remedy Page
5. Defective condenser. Replace. 121
Abnormal condition in fuel system
1. Float level too low or too high. Adjust as prescribed. 91
2. Clogged jets in carburetor. Clean, 90
3. Air cleaner is dirty and clogged. Clean or replace. 94
Abnormal c¢ondition in engine
1. Exhaust ports dirty with carbon. Clean.
2. Muffler clogged with carbon. Clean. 13
3. Compression pressure too low. Replace worn running
parts,,or rebote. 52
4. Poorly seating valves. Repait. 77
5. Valve cleatance out of adjustment. Adjust as prescribed.
6. Pistons tending to seize. Replace and,as neces- 57
sary ,rebore.
7. Bearings tending to seize. Replace. ’
Erratic idling
Abnormal condition in ignition system
1. Ignition timing out of adjustment. Adjust as prescribed. 123
9. Defective spark plug,or plug gap too large. Replace',ot adjust. 119/
3. Cracked cap in distributor, there being leak- ‘ 120
age inside. Replace. 120
4. Leaky high-tension cotds. Replace.
5. Cracked rotor in distributot ,there being leak-
age inside. Replace.
Abnormal condition in fuel system X i
L Adjust as prescribed.
1. Carburetor idling adjustment is disturbed. Clean. - 91
2. Clogged pilot jet in carbutetor. 90
Clean or replace.
3. Air cleaner is dirty and clogged. 94
4. Air is being sucked in due to loose joints or | % .
Retighten ,or replace.
broken parts.
5. Broken carburetor packing. Replace.
Abnormal condition in engine.
1. Exhaust ports clogged with carbon. Clean.
2, Valve elearance out of adjustment. Adjust as presctibed. 77
3, Poorly seating valves. Repair. 52
4. Blown cylinder head gasket. Replace.
sC1010 SERVICE MANUAL 15
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Complaint Possible causes Remedy Page
Abnormal detonation Abnormal condition in ignition system
_ Change plug heat
1. Spark plugs are tending to overheat.
value.
119
Adjust as prescribed.
2. Ignition timing out of adjustment. 123
Replace.
3. Defective breaker contact points, 120/
4. Loose connection in high-tension or low-ten- i 123
sion circuit. Reuighen. 90
Abnormal condition in fuel iystem
1. Air-fuel mixture too lean. Clean and adjust. 90
2, Carburetor is dirty inside. Clean
3. Water inside carburetor. Clean,
4, Air is leaking in through inlet manifold
joint. Retighten.
Abnormal condition in engine
1. Excessive carbon deposit on piston crowns ar
cylinder head. Clean. 47
2. Blown cylinder head gasket, resulting in low
compression pressure. Replace.
3. Valve clearance out of adjustment. Adjust ag preseribed. 77
4. Valves tending to seize. Replace. '
5. Weakened valve springs. Replace. 54
“Overheating Abnormal condition in ignition system
1. Ignition timing out of adjustment. Adjust as prescribed. 123
2. Wrong heat value of spark plugs. Change heat value. 119/
3. Breaker point gap out of adujsiment in dis- 120
tributor. Adjust as prescribed. 123
Abnormal condition in fuel and exhaust systems
1. Fleat level set too low. Adjust as prescribed. 91
2. Clogged jets in carburetor, Clean. 90
3. Looge inlet manifold. Retighten.
4. Clogged exhaust ports. Clean.
K Abnormal condition in cooling system
1. Not encugh coolant. Retill. 108
2. Loose or broken fan belt. Adjust or replace. 106
3. Erratically working thermostat. Replace. 106
4. Poor water pump performance. Replace.

5. Leaky radiator.

Repair or replace.

16
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Complaint Possible causes Remedy Page
Abnormal condition in lubrication system
1. Clogged oil filter. Replace. 83
2. Clogged oil strainer. Clean.
3. Deteriorated oil pump performance Replace. 83
4, Oil leakage from oil pan or pump. Repair. "
5. Wrong kind of lubrication cil. Change. 84
6, Not enough oil in oil pan. Replenish. 84
Others
1. Dragging brakes. Adjust. 231
2. Slipping clutch. Adjust or replace. 153
3. Blown cylinder head gasket. Replace.
Abnormal engine noise | Crankshaft noise
1. Worn-down bearings, resulting in excessive-
1y large running clearances. Replace. 60/62
2. Worn connecting-rod bearings. Replace. 59/68
3. Distorted connecting rods. Repair or replace. 59
4. Worn crankshaft journels. Repair by grinding, or
replace crankshaft. 61/62
6. Worn crankpins. Repair by grinding, or
replace crankshaft. 60
Noise due to pistons,rings,pins or cylinders
1. Abnormally worn bores of cylinders. Rebore to next
oversize or replace. 56
2. Worn pistons, rings or pins. Replace and, as neces-
sary, rebore to hext
oversize. 56/58
3. Pistons tending to seize. Replace.
4. Broken piston rings. Replace.
Others
1. Excessively large camshaft thrust play. Replace. o6
2. Excessively large crankshaft thrust clear-
ance. Adjust as prescribed. 61
3. Valve clearance too large. Adjust as prescribed. 77
4. Not enough engine oil. Replenish. 84
High fuel consumpiion
Abnormal condition in ignition system
1. Ignition timing out of adjustment. Adjust as preseribed. 123
2. Leaky high-tension cords. Replace. 123
3. Breaker point gap maladjusted. Adjust ot replace. 119/120
4. Wrong heat value of spark plugs. Change heat value.
5. Cracked distributor cap or rotor. Replace. 120
SC1010 SERVICE MANUAL 17
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Complaint Possible causes Remedy Page
Abnormal condition in fuel system
1. Fuel leakage from tank,pipe or carburetor. Repair or replace.
2. Erratic returning action of c¢hoke valve. Repair and adjust. 92
3. Pilot screw set incorrectly. Adjust as prescribed. 91
4. Clogged breather in carburstor. Clean.
5. Air cleaner is dirty and clogged. Clean of replace. 94
Ahnormal condition in engine
1. Leakage of combustion gases from cylinder | Retighten. or replace
head. hcad gasket.
2. Valve seating poorly. Repair. 52
3. Valve clearance out of adjustment. Adjust as prescribed. 77
Others
1. Dragging brakes. Adjust as prescribed. 231
2. Slipping clutch. Adjust or replace. 153
Excessive engine oil | Oil leakage ’
consumption 1. Oil drain plugs loose. Retighten.
2. Loose oif pan securing bolts. Retighten.
3. Broken oil pan gasket. Replace.
4. Leaky oil seals. Replace.
5. Blown cytinder head gasket. Replace.
6. Oil filter malpositioned or lovse. Set the pump right, or
retighten mounting
bolts.
*Oil pumping” (Oil finding its way into combus-
tion chambers. )
1. Oil rings are worn or broken. Replace. 58
2. Piston ring end gaps are not staggered as pre-
scribed. Reposition rings. 66
3. Badly worn ring grooves. Replace pistons. 58
4. Worn pistons or cylinders. Replace pistons and,as
i negessary ,rebore. 56
" Oil leakage along valve stems
1. Defective valve stem oil seals. Replace.
2. Badly worn valves or valve guide bushes. Replace. 49/50
18 SC1010 SERVICE MANUAL




2-2, Carburetor

Complaint Possible causes
Fuel overflow from | 1.Float valve is worn or dirfy with foreign Clean or replace.
carburetor matter. 90
2. Float is ruptured and contains some fuel. Replace.
3, Broken or otherwise defective gasket. Replace.
4. Loose float chamber securing screws. Retighten.
5. Fuel pump discharge pressure 0o high. Adjust.
2-3. Exhaust and Muffler
Complaint Possible causes Remedy Page
Poor mufiling perfor- .
1. Loose exhaust pipe connection. Retighten.
mance
2. Broken muffler gasket. Replace.
3. Broken manifold,pipe or muffler. Repair or replace.
4. Exhaust manifold loose in place. Retighten.
5. Interference between body and muffler. Repair ,eliminating
any contact. J
2-4. Clutch
Complaint Possible causes Remedy Page
Slipping clutch 1. Loss of clearance at the tip of release fork. Adjust as prescribed.
2. Clutch facings dirty with oil. Replace.
3. Clutch facings excessively worn. Replace. 163
4. Weakened diaphragm spring. Replace.
5. Distorted pressure plate or flywheel surface, Replace. 64
6. Play of clutch pedal. Adjust and, as neces— | 153/
sary, replace cluich 155

facings.

Dragging clutch

1. Excessive cluteh pedal play. Adjust as prescribed.
2, Weakened diaphragm spring ,or wotn
spring tip. Replace.
3. Damaged or worn splinesiof transmission in-
put shaft. Replace.
4. Front input shaft bearing worn or broken. Replace. 154
5. Excessively wobbly clutch disc. Replace.
6. Cluich facings broken or dirty with oil. Replace. J

SC1070 SERVICE MANUAL 19
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Complaint Possible causes Remedy Page
Clutch vibration
1. Glazed (glass-like)elutch facings. Repair or replace.
2. Cluteh facings dirty with oil. Replace.
3. Wobbly cluteh disc,or poor facing contact. Replace.
4. Weakened torsion springs¢in clutch disc). Replace.
5. Clutch disc rivets loose. Replacce the disc.
6. Distorted pressure plate or flywheel surtace. | Replace. 63
7. Weakened engine mounts{cushion pads). Retighten or teplace.
| Noisy clutech -
L. Worn or broken release (throw-out Jbearing. Replace. 154
2. Front input shalt bearing worn down. Replace. -
3. Excessive rattle of clutch dise hub. Replace the disc. 1;;
4. Cracked cluteh disc. Replace.
5. Pressure plate and diaphragm spring are rat-
tling. Replace.
Grabbing clutch |. Clutch facings are soaked with oil. Replace.
2, Clurch facings are excessively worn. Replace. 153
3. Rivet heads are showing out of the facing. Replace. 153
4. Tarsion springs are weakened. Replace.
2—5. Transmission
Complaint Possibie causes Remedy Page
Gears slipping out of ) T
mesh |. Distorted shitt rod. Repair or replace.
2. Worn shift fork shaft. Replace.
3. Worn locating steel balls. f Replace. 178
1. Weakened springs for locating steel balls. Replace.
5. Worn shift fork. Replace.
5. Excessive rattle in thrust dircction of gears. Replace. 177
7. Worn ring of hub in synchronizers. Replace.
8. Worn bearings of input shaft,main shaft or 176
countershaft. Replace.
Gegrs refusing to dis- ) _ Replace.
engage 1. Weakened or broken synchronizet springs. Replace.
2. Worn inner groove of synchronizer ring. . 177
3. Synchronizer ring is seized on the cone. Replace the ring.
Replace.
4. Distorted shift fork shaft or shift fork.
5. Worn shift fork.
Replace.
Excessive gear noisc 1. Not enough oil in transmission. Replenish. 182
2. Defective synchronizer. Replace.
3. Gears rattling in thrust direction. Replace.
4. Broken or worn bearings. Replace. 177
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STRENT

Complaint Possible causes Remedy Page
Hard shifting 1. Clutch pedal play too large, resulting in a . )
. R Adjust as prescribed.
“dragging clutch. * 155
2. Cluteh disc facings.are worn. Replace. 153
3. Clutch disc facings are dirty with oil. Replace.
4. Distorted or unevenly worn shift fork shaft. Replace.
5. Broken locating balls. Replace.
6. Worn synchronizer sleeve. Replace. 177
7. Worn synchronizer. hub. Replace,
2-6. Differential
Complaint Possible causes Remedy Page
Breakage (case, gears, 1. Insufficient or wrong kind of gear oil. Replenish or change. 197
| bearings, etc. ) 2. Improperly shimmed side bearings or pinion | Adjust as prescribed.
bearings. ' 193
. . o . 191/
3. Improper mesh of drive pinion with ring gear. | Adjust or replace. 195
4. Excessive backlash due to worn side gear | Adjust or replace.
thrust washer and pinion thrust washer. 190
5. Digtorted tear axle housing. Replace.
6. Loose bolts securing ring gear. Repiace.
Gear noise 1. Maladjusted backlash between drive pinion 191/
and ring gear. Adjust as prescribed. 193
2. Damaged gear teeth or improper mesh of drive 191/
pinion and ring gear. Replace or adjust. 195
3. Improper tooth contact in the mesh between
drive pinien and ring gear. Adjust as prescribed. 195
4. Insufficient or wrong kind of gear oil. Replenish or repiace.
5. Ring gear wobbles when turning,or ring gear 197
securing bolts are loose. Replace,or retighten.
6. Broken or otherwise damaged teeth of side
gears or differential pinion gears. Replace.
1. (Constant noise )Insufficient or wrong kind of
Bearing noise X
gear oil. Replenish or change. 197
2. (Constant noise YDamaged or worn bearings or
borne parts. Replace.
3. (Noise duting coasting ) Damaged bearings of-
rear drive pinion. Replace.
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2-7. Propeller Shaft
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Complaint Possible causes Remedy Page
Vibration and noise . Broken or worn bearings of universal joint

spider. Replace.
2. Distorted propeller shaft, Replace.
3. Unbalanced propeller shaft. Replace.
4. Locse propelter shaft. Retighten.
Noise  occurring at | 1. Worn or damaged universal joint. Replace.
standing start or during | 2. Worn propeller shaft splines,due to lack of |u~
coasting brication. Replace.
3. Loose propelier shaft. Retighten.

L 4. Loose flanged yoke of universal joint. Retighten.

2-8. Brakes
Cormplaint Possible causes Remedy Page
Not  encugh  braking | 1. Brake oil leakage from brake lines, Locate  the leaking
force point and repair.

2. Drum-to-shoe clearance out of adjustment. Adjust as prescribed.
3. Overheated brakes. Determine the cause or a9t
overheating ,and
repait
4. Poor contact of shoes on brake drum. Adjust for proper
contact.
5. Brake shoes stained with oil or wet with wa- 230
ter. Replace.
6. Badly worn brake shoe linings. Replace. 230
Uneven hraking R .
(Brakes not working in 1. Shoe »Hm’ngs are wet with water or stained ‘
unison. 5 - with oil in some brakes. Clean or replace. 230
2. Drum-to-shoe clearance out of adjustment in | Adjust as prescribed 231
} some brakes.
™ 3. Drum is out of round in some brakes. Repiace. 229
4. Wheel tires are inflated unequally. Inflate egually. 214
5. Defective wheel cylinders. Repair or replace.
6. Disturbed front wheel alignment. Adjust as prescribed. 219

29
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Complaint Possible causes Remedy Page
Pedal stroke too large I. Drum-to-shoe clearance out of adjustment. Adjust as prescribed. 23]
2. Air trapped in the brake oil circuit. Bleed air out as pre-
scribed, 230
3. Brake oil leakage. Locate  the leaking
point and repair.
4. Not.enough oil in the brake fluid reservoir, Replenish.
5. Excessively worn brake drums. Replace. 229/
230
6. Distorted or pootly contacting brake shoes. Repair or repiace. 230
7. Defective cup in master cylinder, Replace. '
8. Worn brake shoes. Replace. 230
Dragging brake | T ——— T Y I
[. Clogged return port In master cylinder.
2. Brake shoes improperly mounted on backing | Clean.
plate. Repair.
3. Weakened or broken return springs in the
brake. Replace.
4. Defective wheel cylinders. Repair or replace.
5. Sluggish parking-brake cables or linkage. Repair or replaces.
6. Brake shoes imptoperly adjusted. Adjust as prescribed. 231
Pedal pulsation ( Pedal I. Damaged or out-or-round brake drums. Replace. 299
pulsates  when  de-
pressed for braking. ) 2. Damaged wheel bearings. Replace.
3. Distorted steering knuckle or rear axie shafts. | Replace.
R - - S B |
Braking noise 1. Glazed shoe linings, ot foreign matters stuck
to linings. Repair or replace. 230
2. Worn or loose shoe linings. Replace.
3. Broken front wheel bearings. Replace. 230
4. Distorted or loose backing plates. Replace, or retighten
securing bolts.
SC10710 SERVICE MANUAL 23



0 Ca e E N GO ) W PYCOCO"ChC G ICOCONED CY e G C LY GO CD e G GO R C C O

2-9, Front Suspension and Steering System

Complaint Possible causes Remedy Page
Hard steering -

1. Wheel tires not adequately inflated. Adjust the pressure. 214

2. Tie rod ends tending to seize. Replace.

3. Linkage connections tending to seize. Repair or replace.

4. Steering gearbox out of adjustment. Adjust as prescribed. 213

5. Unevenly worn steering shaft bush. Replace.

. Poorly lubricated or worn joints in linkage. Lubricate ot replace.

7. Disturbed front wheel alignment. Adjust as prescribed. 219
Wobbly steering wheel 1. Wheel tires inflated unequally. Adjust the pressurc.

2. Wobbly wheels. Repair or replace.

3. Large difference in tire diameter between right

and left wheels. Replace.

4. Loose hub nuts. Retighten. 214

5. Damaged or worn wheel bearings. Replace.

6. Worn or loose tie rod ends, Replace or retighten.

7. Steering gearbox out of adjustment. Adjust as prescribed. 213

8. Steering gearbox mounted loose. Retighten.

3. Worn steering center lever. Replace.
Steering wheel pulting |
to one side 1. Unevenly worn wheel tires. Replace.

2. Brake dragging in one road wheel. Repair. 231

3. Wheel tires unequally inflated. Adjust the pressure. 214

1. Worn or distorted link rods. Replace.

5. Disturbed front wheel alignment. Adjust as prescribed. 219
Shocks coming to o .

1. Tire inflating pressure too high. Reduce to the specifi-
steering.-thel cation. 314

2. Poor shock absorber performance. Replace.

3. Differences in tire diameter among the four-

road wheels. Adjust.

4. Worn steering linkage connections. Replace.

5. Worn or broken front wheel bearings. Replace.
N 6. Loose front wheel. Retighten.

7. Steering wheel loose in place. Retighten the nut. 214
Rapid wear or uneven | | wyeel tires improperly inflated. Adjust the pressure. 214
wear of wheel tires 2. Differences in diameter among the four tires. | Adjust ot replace,

3. Worn or loose road wheel bearings. Repalce.

4. Wobbly wheel tires. Repair or replace.

5. Wheel tires improperly “rotated” to result in

unbatance. Adjust. 2158

6. Disturbed front wheel alignment. Adjust as prescribed. 219

24
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Complaint Possible causes Remedy Page
Steering noise 1. Loose bolts and nuts. Retighten.
2. Loose leaf spring seats. Retighten.
3. Broken or otherwise damaged wheel bearings. | Replace.
4. Worn or sticky tie rod ends. Replace.
5. Linkage joints needing grease. Lubricate or replace.
2-10. Starting Motqr
Complaint Possible causes Remedy Page
Starter runs but pinion 1. Worn pinion of starter clutch. Replace.
will not mesh into ring 2. Defective splines, resulting in sticky pinion
gear. plunging motion. Repair or replace.
3. Worn bush. Replace.
4. Wrong pinion plunging position. Adjust.
5. Worn teeth of ring gear. Replace.
Starter will not run at | Battery trouble
all, or runs but runs | 1. Poor contact in battery terminal connection. Repair or retighten.
too slow to crank with | 2. Loose grounding cable connection. Retighten. 149/150
full force.
3. Battery run down. Recharge. 149/150
4. Battery voltage too low due to battery deterio-
tation. . Replace.
Ignition switch trouble .
| 1. Poor contacting action. Replace.
2. Lead wire socket loose in place. Retighten.
3. Open-circuit between ignition switch and
magnet switch. Repair.
Magnet switch trouble
1. Lead wire socket loose in place. Retighten.
2. Burnt contact plate ,or poor contacting action. | Replace,or repair.
3. Open-circuit in pull-in coil. Replace.
4. Open-cireuit in-holding coil. Replace.
Starter proper trouble
1. Brushes are seating poorly or worn down. Repair or replace. 134
2. Burnt commutator. Repair or replace. 132/133
3. Open-circuit in armature winding. Replace. 132/133
4. Worn-down starter. Replace.
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Complaint Possible causes Remedy Page
Starter does not stop | 1. Fused contact points of magnet-switch contact
running. plate. Repair or replace.
2. Short-circuit between turns of magnet-switch
coil (layer short-circuit), Replace.
3. Failure of returning action in ignition switch. | Replace.
2-11. Alternator
Complaint Possible causes Remedy Page
Battery quickly be-
comes overdischarged. 1. Loose or broken "V belt. Adjust or replace, 106
2. Open-circuit in stator winding. Repalr or replace. 144
3. Open-circuit in rotor winding. Repair or replace. 143
4. Excessively worn slip ring brushes. Replace. L4
5. Weakened brush springs. Replace.
6. Reguiator setting too low. (Regulated voltage ‘
too low. ) Adjust as preseribed. 145
7. Poor contacting action of low-speed point in
regulator. Repair. 145
8. Fused high-speed contact point in regulator. Repair,or replace.
9. Improper acid concentration in or low level of
battery electrolyte. Replace,or replenish. 148
"10. Defective battery cell plates. Replace the battery.
11. Insufficient contact in battery terminal con- 149/
nection. Clean and retighten. 150
12. Open-circuit between two “F” terminals (one
on regulator and the other on alternator},or high
resistance. Repair. 140
13. Excessive electrical load. Advise the user to
economize.
Battery fends (o be- 1. Regulated voltage set too high. Adjust as prescribed. =
come overcharged. 2..Poorly grounded “E”terminal of regulator. Repair. 149
N 3. Open-circuit in voltage-regulator .pressure 140
coil. Replace.

4. Fused low-speed point of regulator.
5. Poor contacting action of high-speed point of

Repair or replace.

Repair or replace.

regulator.
6. Open-circuit or high resistance between two Repair.
"N terminals (one on alternator and
theother on regulator).
Alternator noise
1. Worn,loose or otherwise defective bearings. Replace.

26
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2-12. Wiper Motor

Complaint Possible causes Remedy Page
Wiper will not run. 1. Fuse is set loose or blown off. Tighten or replaces.
2. Incomplete metal-to-metal contact in connec—
tor, Repair.
3. Worn or floating brushes. Replace ot repair.
4. Dirty or burnt commutatot. Repair or replace.
5. Short-circuited or fused field coil. Replace.
6. Loose terminal connection on wiper switch. Repair.
Wiper will not stop ) . ) .
. 1. Defective wiper. switch. Replace or tepair.
running.
Wiper stops: at wrong | 1. Impropet wiper arm setting. Repair,
position. 2. Cover plate incorrectly positioned in place. Repair.
Poor wiping action. i. Insufficient pressure of wiper arm. Replade.
2. Deteriorated or hardened blade. Replace.
3. Blade impropetly set. Repair or replace.
4. Windshield dirty with oil. Clean.
2-13. Fuel Meter
Complaint Possible causes Remedy Page
Faulty meter indica- | 1. Incomplete metal-to-metal contact in terminal
tion connections. Retighten.
2. Defective receiver gauge due to burnt point or
deformed bimetal element. Replace.
3. Erratic float movement. Repair or replace.
4. Defective grounding (for float and gauge). Repair.
No indication
1. Open-cireuit. Repair. 259
2. Open-circuited heat wire. Replace.
3. Burint point. Replace.
4. Deformed bimetal element. Replace.
5.-Open-circuited resistor, Replace.
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2-14, Turn Signal Lights

Complaint Possible causes Remedy Page
Flashing frequency is | 1. Lights are imperfectly grounded. Repair.
higher on one side, or | 2. Lights of wrong watt ratings are used. Replace.
flashing occurs only on | 3. One of the light buibs is blown on right or left
one side,right or left. side or on front or rear side. Replace.
4. Defective turn signal relay. Replace.
5. Open-circuit or high tesistance between switch
and lights. Repair.
No flashing on occurs | 1. Blown fuse in turn signal circuit. Replace.
on both sides,right and | 2. Open-circuit or high resistance between bat-
left. tery and switch. Repair.
3. Defective turn signal relay. Replace.
Flashing frequency is 1. Lights of a smaller watt rating than the speci-
too low,or no flashing | . . .
fication rating are used. Replace.
oceurs on both sides. 2. One of the lights on right or left side or on
front or rear side is poorly grounded. Repair,
3. Supply voltage is too low. Recharge the battery. 149/150
4. Fuse set loose in place,resulting in poor con- | Repair or replace.
tact.
5. Incomplete metal-to-metal contact in connec-
tor. Repair.
6, Defective turn signal relay. o
B
Flashing frequenecy is | 1. Lights of a larger wattage than the specifica-
too high. tion are used. Replace.
2. Defective [lasher. Replace.
"
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2-15. Speedometer

Complaint Possible causes Remedy Page
indicati Replace.
Faulty indication 1. Damaged speedometer drive or driven gear. R Dl
eplace.
2. Defective drive cable. P
3. Drive cable incompletely or imptroperly tied .
i Set right.
into the meter.
4. Defective speedometer. Replace.
Speedometer noise
1. Inadequately Iubricated or defective cable. Lubricate or replace.
2. Not enough oil in transmission. Replenish. 182
2— 16. Water Temperature Meter
Complaint Possible causes Remedy Page
Faulty indication 1. Incomplete metal-to-metal contaet in terminal | Repair and tighten.
connections.
2. Receiver gauge defective (due to burnt point | Replace.
ot deformed bimetal element).
3. Defective temperature gauge. Replace.
No indication 1. Open-circuit. Repair 105
2. Defective receiver gauge (open-circuited heat Replace.
wire,deformed bimetal element or pointer).
3. Defective temperature gauge. Replace.
2-17. Oil Pressure Warning Light
Complaint Possible causes Reniedy Page
i igniti
Turning EMHION | Light bulb is blown.
switch on (for engine Replace.
2. Blown-off fuse.
starting) does not light : ) ) Replace.
3. Defective oil pressure switch.
this Tight. 4. Open-circuit between light and igniti Replace.
« Open-circuit between light and ignition Repair.
switch.
b. Open-circuit between light and pressure Repair.
switch.
Light remains burning 1. Not enough oil in engine oil pan. Replenish. 84
even after engine starts . R
2. Oil pressure too low. Repair or replace the 83
up- ' pump.
3. Defective oil pressure switch. Replace.
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2-18. Charge Warning Light

Complaint Possible causes Remedy Page
Turning ignition Repl N
i i eplace. .
switch on does mnot 1. Light bulb is blown. o P1 l
2 - eplace.
light this light. 2. Blown-off fuse. P
3. Open-circuit. i Replace. ‘
4. High resistance in circuit wire due to ooge Retighten.
connection. ! ’
[ i
Light remains burni
ight remains burning 1. Alternator is not producing full oltput. ‘ Repair I
€ ngine st i .
ven after engine starts 2. Defective voltage regulator. ‘ Repair or replace. ‘ 26
up- 3. Ground-circuit formed between light and the | Repair. 115
L battery. !
2-19. Horn
T
Complaint Possible causes Remedy Page
Horn will not sound 1. Blown-off Fuge. Replace.
off. 2. Broken circuit wire. Repair.
3. Defective horn. Repiace.
Poor sound quality 1. Incomplete coracting action inside horn .
Repair.
switch.
2. Improper point gap or burnt point inside the Repair or replace.
horn.
I
3. Cracked diaphragm. Replace, i J
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3-1 . Description
1)The engine is a water-cooled , in-line 4 cylinders, 4-stroke cycle gasoline unit with its S. O. H. C.

(single overhead camshaft) valve mechanism arranged for “V”-type valve configuration.

The single overhead camshaft (S, O. H. C. ) is mounted over the cylinder head; it is driven from
crankshaft through timing belt. Unlike conventional overhead valve (0. H. V.) engine, this engine
has no pushrods. Thus, drive for valves is more direct and enables the valves to follow the

crankshaft without any delay.
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Fig. 3-1
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2)The distinctive features of this engine may be summarized as follows
1. Because of inlet and exhaust ports arranged for cross-flow pattern, with valves located in "V -type

configuration , both volumetric and scavenging efficiencies are very high.

2. The combustion chamber formed between piston crown and cylinder head is of a multi-spherical
type shaped to provide squish. This feature s calculated to make available greater horsepower from

a lesser amount of fuel.

3. The supports for camshaft and rocker shafts are integral with the cylinder head,so that the valve
mechanism noise is markedly reduced by the structural rigidity and, moreover, that the number of
valve mechanism parts is reduced, let alone a more compact size of the engine,

4. The timing belt for driving the camshaft runs quiet and is light in weight.

5. A high-grade cast iron is used for the material of the cylinder block. The block is shaped to present

deep skirts and retain greater rigidity.
8. The crankshaft is a one-piece forging, and is supported by five bearings for vibration-free running.
7. Heating by hot water is employed for the inlet manifold in order to facilitate fuel carburetion and

ensure that uniform distribution of the mixture. The higher combustion efficiency of this engine is

largely explained by this inlet manifold feature.
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3) Blowby gas recycling system

Blowby gas passage is provided in the cylinder block to pass the blowby gases from crankcase to cylin-

der head. In the head cover, an oil separator removes oil particles from the gases before the gases are
drawn into the air cleaner.

Crankcase ventilation hose

<= = .

Air cleaner ¢ " @

Carburetor Intake manifold A @ /

Fig. 3-2
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3-2. Engine Services Not Requiring Engine Removal

The following parts or components do not require engine removal to receive services (replacement, in-

spection or adjustment) .

Part or Component

‘ Nature of Service

] Spark pl ug

2. Dlsmbutor

3. Exhaust manifold

‘ ;
! Replacement or inspection

Rap]du:mwt lnSpLCtlon or

adjustmum

| Replacement or mspcctmn

4. Oil filter

J Replacement
i

5. Oil pressure sensor unit

8. Cylinder head cover

chlacement

Rt,p]dcemgnt

7. Rocker shaft

{Replacemcm or mspeumn

8. Rocker-arm

‘ Replacement or inspection

9. Rocker-arm spring

Replacement or inspection

10. Camshaft (needing cylinder head

remaoval)

Replacement or inspection

| 11. Cylinder head

Replacement or inspection

J 2. Radlator

Replacement or inspection

1 ‘i Cooling fan

J 1 Cam‘:haft tlmmg belt pulley

Replacement or inspection

| Replacement or inspection

16 Tlmmg beit

\
‘I Replacement
\
[
|
[
|

‘ Replacement or inspection

\ 17. Fuel pump

Replacement

18. Carburetor

Replacement, inspection or

adjustment

19. Intake mamfold

Replacement

20 Alternator

Replacement or inspection

21. Starter motor

T
I Replacement or inspection

22. Fan belt

! .
[ Replacement, inspection or tension adjustment

——
23. Water pump

Replacement

24. Pulleys (crank ,generator,fan)

Replacement

25. Timing belt cover

Replacement

26. Water hose

7. Oil pump, piston, piston ring and con-

necting rod

;

]

|

|

{ Replacement or inspection
!

J Replacement or inspection
|

36
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10

11.

3 Dismounting the Engine

. Remove the engine service cover panel on the

bed floor.

. Remove the engine under cover.

. Loosen two drain plugs, one on the bottom of

tadiator and one on the cylinder biock, to

drain the cooling watet.

. Disconnect negative (—) and positive ()

cords from the battery terminals.

- Disconnect the lead wire from the water tem-

perature gauge.

. Disconnect the harness coupler from the alter—

nator terminals.

. Disconnect the primary wire {white/black)

from the distributor terminal.

. Remove the distributor cap and rotor from the

distributor.

. Disconnect the fuel hoses from the fuel pump

boedy.

. Disconnect the warm air hose (optional). if
one is attached.

Disconnect the accelator cable from the car-

buretor body.

12, Disconnect the choke cable from the carbure-
tor body.
13. Take out the crankcase ventilation hose

14.

15.

16.
17.

18.

19.

from the cylinder head cover.

In case of machine equipped with optional
car-heater, disconnect the inlet and outlet
heater hoses at the joining part.

Disconnect the radiator inlet hose from the
thermostat cap.

Remove the air cleaner case ass’ y.
Disconnect the fuel return hose from the car-
buretor body.

Disconnect the radiatot outlet hose from the
water inlet pipe.

Disconnect the lead wire (brown/green)

from the oil ptessure unit, and remove the

20.

21.

22.
23.

24,

25.

26.

27.

28.
29.

30.

31.

lead wire clamps.

Disconnect the clutch cable from the engine
mounting member and clutch lever.

Remove the muffler from the exhaust pipe
and then from the chassis.

Remove the propeller shaft.

Disconnect the speedometer cable from the
transmission case (extension case).
Disconnect the back up lamp switch lead wire
at the coupler.

Disconnect the gear shift and select control
rods from the joints on the extension case.
Disconnect the lead wire (white /brown)
and () cord from the starter motor.
Disconnect the battery ground (— ) cord
from the transmission case,

Remove the radiator lower shroud.

Jack up the body placing the jack between
the engine and transmission.

Remove the transmission mounting bracket
from the chassis frame.

Remove the engine mounting brackets from

the chasssis frame.

’:AUTION;
Before starting to take down the engine check
around once again to be sure that there is no

connection left undone.

33.

Take down the engine.

CAUTION . T
Make sure to avoid the engine cooling fan
from touching against the shroud panel in

removing the engine.
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Throughout this MANUAL, the four cylinders
of the engine are identifie.. y numbers;No. 1,
No. 2, No. 3 and No. 4 as counted from front

end.

Fig. 3-3
3-4. Engine Disassembly

— o

i NOTES;

i @0Observe critically before starting to remove

i a cormponent or part by loosening boits, nuts

I and the like. What you may find hefore and

during disassembly is valuable information

| necessary for successful reassembly.

@Be careful in handling aluminum-alloy parts.

| They are softer than steel or cast-iron parts

‘ and their finished surfaces more easily take

J scratch marks.

‘ @Havg trays and pans ready for setting aside
the_ disassembled parts in an orderly
manner. place the parts in the trays and
pans in such a way that they can be readily
identified. Put match marks or tags on

them, as necessary, so that they will go

back to where they came from.

Carry out engine disassembly in the following se-

quence;

Loosen drain plug and drain out engine oil.

Fig. 3-¢

Remove clutch cover.

. il
Fig. 3-5 @& Flywheel stopper

Remove distributor assembly.

Fig. 3-6

38

SC1070 SERVICE MANUAL



sPesPosilesiosssPoces PosVocPasPosVocPosPosyosTocPosPosiocosostosiocPo W e¥es¥ecieePocPacyosto

Remove fuel pump. Take down alternator,

Fig. 3-7 Fig. 3-10

Take down distributor case. Remove alternator mounting stay.

Fig. 3-8 Fig, 3-11

Remove cooling fan. Remove thermostat cap.

Fig. 3-9 Fig. 3-12
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Remove crank puiley similarly , with special tool Remove timing belt tensioner.

(A (flywheel stopper) hitched to flywheel so (
CAUTION .

Before removing the tensioner, turn over the

that crankshaft will not turn.

crankshaft to bring its keyway (1) to a point
between 80°and 100° on the left side of mark
(2) provided on the timing belt inside cover.
See Fig. 3-16. This positioning is necessary in

order to prevent the piston crown from coming

into contact with the valve. The valve could be
damaged if this contact should occur. Never

rotate camshaft or c¢rankshaft before the

L cylinder head or rocker arms are removed.

Fig. 3-16

Fig. 3-14 Remove timing belt.

Remove outside cover on timing belt.
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Remove the camshaft timing belt puiley, with After removing the pulley key, take out timing
special tool (camshaft lock holder ) attached, ags belt guide.
shown, to lock the camshaft.

CAUTION,
Do not rotate camshaft when removing the

pulley,

Fig. 3-20
Take down tiing belt inside cover.

Fig. 3-18
Similarly remove the crankshaft timing beit pui-

ley. “-_

Fig. 3-21
Remove cylinder head front side case.

Fig. 3-19

Fig. 3-22
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‘ Be careful not to spill the oil when removing the “
| fiiter.

Remove water pump case.

Fig. 3-23

Remove exhaust manifold cover.

Fig. 3-26

Draw bypass hose off inlet manifold.

Fig. 3-24

Take off exhaust manifold and its gasket,

Fig. 3-27

Take down inlet manifold.

Fig. 3-25

Using special tool (oil filter wrench @ ),to re-
move ail filter.

42
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Remove water inlet pipe. are 10 screws.

Fig. 3-29 Fig. 3-32 .
ile drawi i
Take off cylinder head cover. While drawing out rocker arm shaft, separate
valve rocker arms and rocker arm springs.
% . . ! . : . ) )

Y
Mm"ﬂ%,wwﬂmw

Fig., 3-30 Fig. 3-33

Loosen the 8 valve adjusting scre' /s fully. Leave Remove camshaft thrust plate, and draw

the screws in place. camshaft out toward front end.

it

) Fig. 3-34
Fig, 3-31

Loosen rocker arm shaft securing screws : there
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Remove cylinder head.

Fig. 3-35

Use valve lifter (&) (09916-14510) 1o compress
the valve spring in order to free valve cotter
pieces for removal. In this way, remove valve

spring and valves.

Fig. 3-36

Remove flywheel , using special tool (A)
(09916-87910) as shown.

Fig. 3-37
Remove alternator bracket.

Fig. 3-38
Remove engine mounting bracket from cylinder

block. (R, L)

Fig. 3-39
Take down oil pan.

44
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Fig. 340
Remove oil pump strainer.

Iig. 3-41
As the first step of crankshaft removal, remove
the connecting rod caps for No. 2 ang No. 3
cylinders, and take out pistons, each complete
with its connecting rod, from cylinder head side.
CAUTIONS ,
@ Before pulling the piston out. scribe the
cylinder number on jtg crown,
@Never drive on the big end in an attempt to
force the piston out. If driving is necessary
to ease the big end off crankpin, run stud
bolts into the big end and drive on the bolts
with a mallet handle.
@ Be sure 1o identify each bearing cap for its
connecting rod by using the cylinder number.
Set the cap and rod aside in combination.

Fig. 3-4%
Remove the connecting rod caps for No. I and
No. ¢ cylinders and, as mentioned above, take
out the pistons and connecting rods.

Fig. 3-43

Remove crankshaft rear oil seal assy.

Fig 3-44
Remove crankshaft bearing caps, and take out
crankshaft,
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Fig. 3-45

From each piston, ease out piston pin circlips, as

shown.

Fig. 3-46
Force piston pin out.

CAUTIONS

®Before removing the pin, scribe the cylinder

number on the connecting rod.
® Set the piston, piston pin and conrecting
rod, together with cap,in the tra.y or pan as
'\ a combination.

Fig. 3-48
3-5. Engine Maintenance Service

NOTES, S
@ During and immediately after disassembly,

inspect the cylinder block and head for

[ evidence of water leakage or damage and,

‘ after washing them clean, inspect more

! closely.

l @ Wash all disassembled parts clean, removing
gréase, slime, carbon and scales, before
inspecting them to determine whether repair
is necessary or not.

Be sure to de-scale the water jackets.

®Use compressed air to clear internal oil holes

and passages.

® Do not disturb the set combinations of

valves, bearings and bearing caps, etc.
Have the sets segregated and identified.

T s
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Cylinder head

@De-carbon the cylinder head,
Deposits of carbon will be found on its com-
bustion chamber surfaces and exhaust ports.
Remember, overheating tendency and loss of
output are often due to excessive carbon accu-

mulation. De- carbon the valves,too.

NOTE
Do not use any sharp-edged tool to scrape off
the carbon. Be careful not to scuff or nick the

metal surfaces when de-carboning.

Fig. 3-49

@Flatness of gasketed surface
Using a straightedge and thickness gauge, check
the flatness at a total of ¢ locations. If the lim-
it,stated below,is exceeded ,correct the gasket-
ed surface with a surface plate and sandpaper
of about # 400, place the sandpaper on and
over the surface plate and rub the gasketed sur-
face against the sandpaper to grind off high
spots. Should this fail to reduce the thickness
gauge readings to within the limit, replace the
cylinder head.

Leakage of combustion gases from this gasketed
joint is often due to a warped gasketed surface;
such leakage results in reduced power output
and hence a higer coét of fuel per kilometer.

under 0. 05mm
(0. 002in. )

Limit on flatness

Fig. 3-50

Fig. 3-51
@Flatness of manifold seating faces,

Check the seating faces of cylinder head for
manifolds, using a straightedge and thickness
gauge, in order to determine whether these
faces should be corrected or the eylinder head
replaced

under O 10mm

Limit on flatness ¢0. 004in. )
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Item Standard Limit

[
,,,,,,,,, T ———

|
| Rocker arm | 14. 985-15. 005mm

1o, ( (0. 590-0. 5911n. )

O e -

| Recker-arm | 1., 965-11. 980mm | |

| shaft dia. i (0. 589-0. 590in. / B (

e ST [L —

Arm- | Inter ‘ 0. 005-0. 0-10mm [ 0. D7mm

‘-‘ to- 0. 0002-0, 00 16in. ) | (0. 0027in. )

| shafi },,7%,,{‘,,,,, D e B

D eleur-| Bx- “ 0. 005-0." 04 0mimn ’ 0. 07mm |
Fig. 3-52 Checking exhatst manifold seat- I\ ﬂllcul haust ‘Lro 0002-0. 001 6in. ) J (0. 0027in. ) J'

ing face for flatness

e

xa‘@

Fig. 5-53 Checking inlet manifold seating Fig. 3-5¢
face for flatness @Rocker-arm shaft deflection ,

(The checking method of the flatness of ex- Using "V* blocks and a dial gauge as shown in

haust manifold seating faces is the Sarme Fig. 3-55, check the shaft for straightness in

above, ) terms of deflection. If the |imit is exceeded , cor-

Rocker-arm shaft and rocker arms rect it by cold-working with a wooden mallet

@Wear, or replace it.

Fmdcr 0. 06mm

|
R . | Deflection limit
replace them. The extent of wear is determined | L(O OOJSm ) J

Check these parts for wear and, as necessary ,
on the basis of two readings,one on rocker arm
I. D. and the other on shaft diameter.

——

NOTE, |
Use a micrometer on rocker-arm shaft and a

caliper on rocker arm. The difference between

the two readings is the arm-to-shaft clearance
|
f on which a fimit is specified. If the limit is
) exceeded, replace shaft or arm, or both. I
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Fig. 3-55
®If the tip (D) of adjusting screw (3) ig badly
worn, replace the screw. The arm must be re-
placed if its cam-riding face @ is badly worn.

Fig, 3-56

® Visually examine each rocker-arm spring for
evidence of breakage or weakening. Be sure to
replace springs found in bad condition.

Vv

Fig. 3-57
Vaive guides

e Using a micrometer and caliper, take diameter
readings on valve stems and guides to deter-
mine the stem clearance in the guide. Be sure to
take a reading at three places along the length
of each stem and guide , as shown in Fig. 3-58.

Item Standard

6.965-6. 980mm
(0.2742-0. 2748in. )
16.955.6. 970mm

(0. 2738-0. 2744in. »
7.000-7. 015mm
€0. 2755-0. 276 1in. )

7.000-7. 01 5mm
(0. 2755-0. 276 (in. )

0. 020-0. 050mm
(0. 0008-0. 0019in. )

0. 030-0. 060mm
(0. 0012-0. 0023in. )

(0..0027in)

0. 09mm
(0. 0035in, )

Fig. 3-58
If the caliper like the one shown in Fig. 3-58 ig
hot available, check the end deflection of the
valve stem in place with a dial gauge rigged as
shown in Fig. 3-59, Move the stem end in the
directions@ &) and determine whether replace-
ment is necessary or not, by referring to these
limiting values,
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I Tl T'ﬂ 10 12mm
Valve stem end | ' ° (0. 0047in.)
deflecti 0. [6mm
eriection Exhaust

. 1.£0. 0063in. )

Fig. 3-59
®Valve guide replacement .
Valve guides are shrink-fitted. The method of
removal and installation is as follows .
| ) Using the guide remover (valve guide re-
mover)drive the valve guide out to remove
it from the top side of cylinderhead. After
driving the guide out, ream the guide hole
with a 12 mm (0. 472 in. Yreamer {Special
tool -valve guide reamer) to remove burrs,
making sure that the hole diameter after

reaming comes within this range .

————e T —

[ Valve guide ‘ Inlet

Fig. 3-8
2)YHeat the cylinder head unitormly to any-
where between 80°C' and 100°(C ¢ |78°F-
242°F ) so that the head will not distort,

and drive the oversize guide inte the hole
with the valve guide installer set (B . See

Fig. 3-61.

speedily so that all guides will go into the

Be surc to carry out this step

L_y]lﬂdL,I' huad in steady tempcrﬂurc state.,

’ul\/L LllidL OVLr&th [ O ()‘%mm(o UO]"rn

‘\/u!w HLHLIL, profrusion II

| NOTE,
[ Valve guide length both for INLET and
‘ EXHAUST is the same. It is 48 mm.

3)Check all valve qudes and, stems in place for

I. D. and, if the clearance reading indicates
too small ,ream the guide I. D. with the reamer
(©) as shown in Fig. 3-62.

‘hole diame- f—o——. 2. 030 12. 048mm J
o rF\hmt | €0.4736-0. 474310, |
¢ 4
—_— L .,‘,, ———— ._J

hl\
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Fig. 3-62

Valves

@Inspect each valve for wear, burn or distortion
at its face and stem and, as hecessary , replace
it.

® Meagsure the thickness (3) of valve head. If the
limit given to this thickness is exceeded, the
valve must be replaced.

SC10170 SERVICE MANUAL
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Valve head thickness ()
Standard

0. 8-1. 2mm
(0. 031-0. 047in, )

Exhaust_J(— 0. 7mm (0. 0275in. ) f

—_— ]

o
45;/

Fig. 3-83

@ Check the end face of each valve stem for
wear. This face meets the rocker arm inter-
mittently in operation,and might become con-
caved or otherwise irfegular. As necessary,
smoothen the end face with an oil stone and,
if this grinding removes the end stock by as
much as 0. 5 mm (0, 0196 in. ) (as measured
from the original face) sreplace the valve.
Replacement valves have their stems ma-
chined to the follwowing diameter ranges,

6. 965-6. 980 mm
(0. 2742-0, 2748in. )

Standard

valve

stem

di\é{meter 6. 955-6. 970mm

(0. 2738-0. 2744in. )

gauge and "“V” block, as shown in Fig. 3-64.
The object of this check is to determine whether
the valve stem is concentric relative to the

head.

Limit on wvalve head
) 0. 03mm (0. 0012in. )
radial runout

L —
®Check each valve for radia] runout with a dial

If the limit is exceeded ,do not attempt to correct

the stem; replace  the valve, instead.
AN
W
Fig. 3-64
Yaive seats
—_— —
CAUTION

The valves to be checked and serviced for
seating width and contact pattern must be
those found satisfactory in regard to stem
clearance in the guide and also the requirements
statad in the preceding part titled VALVES,
I N |
MmSeating contact width ,
Produce a contact pattern on each valve in the
usnal manner, namely, by giving a uniform
coat of red-lead paste to the valve seat and by
rotatingly tapping the seat with the valve head.
The wvaive lapper (the tool used in valve lap-
ping) must be nsed.
The pattern produced on the seating face of the
valve must be a continuous ring without any
break ,and the width (& of the paitern must be
within the stated range.

———

- T
J‘Standard seating‘J intake
|
\

width revealed by 1. 3-1. 5mm
(0. 0512-0. 0590in. )

contact pattern on
valve face, W ’ Exhaust
|
—
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Fig. 3-66
®Valve seat repair;
A valve seat not producing a uniform contact
with its valve or showing a width Wof the
seating contact that i off the specified range
must be repaired by regrinding or by cutting
and regrindifig and finished by lapping .
1) EXHAUST VALVE SEAT; Use a special

valve seat cutter to make three cuts jn the order

illustrated in Fig. 3-68. Three cutters must be
used; the first for making the 15° angle, the
second for making the 75° angle and the lagt
for making the 45° seat angle. The third cut ®
must be made to produce the desired seat width

®.

Seat width @ for ex—
haust valve geat

1. 3-1. 5mm
(0. 0512-0. 0590in. )

D1s°
@ 75°
@ as°

Fig. 3-68 Valve Seat angles for exhaust

valve seat

2)INLET VALVE SEAT, i
The cutting Sequence is the same ag for ex-
haust valve seats but the second angle differs,
as will be noted in Fig, 3-69.

1. 8-1, 5mm
(0. 0512-0. 0590in. )

Seat width (W for injet
valve geat

@ 15°
® s0°
@a5°

Fig, 3-69 Valve seat angles for inlet valve

Seat
3)VALVE LAPPING ;Lap the valve on the seat
in two steps, first with a coarsesize lapping
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compound applied to the face and the second
with a fine-size compound, each time using a

valve lapper according to the usual lapping
method.

valve face

NOTES;

@ After lapping, wipe the compound off the
valve face and seat, and produce a contact
pattern with a red-lead paste. Check to he

sure contact width and specified pattern area

must be reached,

. e A

A | ]

Fig 3..71 Contact pattern W uniform

in width

Valve springs

@ Referring to the criteriondata given beiow,
check to be sure that each spring is in sound
condition, free of any evidence of breakage or
weakening. Remember,
springs can be the cause of chatter, not to
mention the possibility of reducing the power

weakened valve

output due to gas leakage caused by decreased
seating pressure.

ltem Standard

Valve

48. 5mm
(1.8307in.)

47. 7mm
(1. 8779in. )

spring

free

length

Valve

26-30kg for 40mm
(57. 3-86. 1lb/
1.57in.)

24kg for 40mm
(52.91b/1. 57in. )

spring
preload

A

Fig. 3-72 Measuring Sfree length of spring

Fig. 3-73 Checking the spring for preload

@S5pring squareness ;
Use a square and surface plate to check each
spring for squareness in terms of the clearance
(D,Fig. 3-74,between the end of valve spring
and the square. Valve springs found to exhibit
a larger clearance than the limit must be re-
placed.

54
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@®Cam wear,
Measure the height ®  of each cam. If any of
the micrometer readings taken is down to or
less than the limit, replace the camshaft.

G g @

36. 152mm
(1. 4238in. )

Valve spring square-
ness (D) limit

2. Omm (0, 079in, )

36. 100mm
(1. 4212in. )

36. 100mm
(1. 4212in. )

33. 300mm
(1. 3110in. )

33, 000mm
(1. 29921'{1. )

Fig. 3-74

Camshaft

A noisy engine or an engine producing not e-
nough power is frequently dye to its camshaft
excessively worn or bent or bowed, The wear

couid occur on itg cams and journais.
®Camshaft deflection :

Hold the camshaft between two ¢enter points,
as shown in Fig. 3-75, with a dial gauge
rigged up to meagure its deflection. Repiace the
camshaft if the amount of deflection so mea-
sured exceeds the limit.

Fig. 3-76

@ Thrust clearance,
Using a thickness Bauge, measure thig clear-
ance as shown in Fig. 3-77, at the thrust
Plate. If the limit i exceeded, teplace thrust
Dlate of camshaft.

N

0. 050-0. 150mm
(0. 0019-0. 00591n, )

Camshaft deflection
limit

0. 10mm
(0. 0039in. )

0. 300mm
(0. 0118in. )

Fig. 3-75
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@ 44. 225 ~ 44. 250mm
(1.7411~~1. 7421 in)

® 44. 225 ~ 44. 250mm
(1.7411~1. 7421 in)

44. 300~ 44. 316 mm (1.
7441~1, 7447 in)

44. 300~ 44, 316mm (1.
7441~1. 7447in)
44, 100 ~ 44, 116mm (1.
7362~1. 7368 in)

© 44. 025 ~ 44, 050mm
(1.7332~1. 7342in)

43. 900~ 43. 916mm (7.
7283~~1. 7289in)

@ 43, 825 ~ 43. 850mm
(1. 7254~1, 7264 in)

43. 700~ 43. 716mm (1.
7205~~1. 7210in)

@© 48. 625 ~ 43, 650mm
(1.7175~1, 7185in)

Fig. 3-77
@Journal wear.

®43. 425~43. 450mm
(1. 7096~~1. 7106in)

43. 500~ 43. 516mm (1,

Measure the journal diameter in two directions
7126~1. 7132in)

at two places to obtain four readings on each
Jjournal (as shown in Fig. 80 );and check the
journai bores with a I. D. dial gauge , as
shown in Fig, 3.79, producing four readings
on each. From these readings, compute the ra-
dial clearance (camshaft Jjournal clearance). If
the service limit is exceeded by any of the com-
puted radial clearancgs, replace the camshaft
and, ais necessary, cylinder head, too.

Journal 0.050-0. 091mm

(6. 0020-0. 0036in. )

clearance

(0. 0059in. )

Front end Rear end

Fig. 3-78
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Cylinder block

®Flatness of gasketed surface;
By the same method that jg brescribed for

cylinder block for flatnessy and, if the flatnegg
is found to exceed the limit, machine the face
with a surface grinder,

)

®Cylinder bore, .
Using a dia] measure the diameter of each bore
in two directions,longitudinal and transverge,
at tk ee places, t0p, middle and bottom , ag in-
dicated in Fig. 3-82, 1 obtain & tota] of 6
readings. On the basis of thege readings taken
on each bore, determine whether the Mmaximum
difference in diameter between any two boreg
exceeds the limit, 1 the limit, stateq below, is
exceeded or if the bore wail ig badly scoreq or
butned, re-bore all eylinders to the next over.-.
size and use oversize pistong in engine reassem-
bly.

0. 25mm (. 0098in, )

Piston oversize

0. 50mm (0, 0196in. )

SC1010 SERVICE MANUAL
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CAUTION,
If any one of the four cylinders has to be re-
bored, re-bore the four to the same next
oversize. This jg nacessary for the sake of
uniformity.

When replacing the pistons or installing oversize
pistons, be sure that the piston-to—cyh'nder clear-

ance comes within the stated range,

Limit on difference in di-
ameter between any two
cylinderg

0. 05mm (o, 0020in. )

Piston-to—cylh:der
clearance

0. 040-0. 050mm
(0. 0016-0. pp29 in. )

Fig, 3-82

Fig. 3.33
Piston and piston rings
@Piston diameter,

Piston—to—cylinder mentioned

clearance,
above, ig equal to the bore diameter minysg the
piston diameter, whith jg to be measureq by
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measuting at the level of the piston in the di-
rection transverse to piston pin axis, as shown
in Fig. 3-84. This Level @ from the skirt
end is 30 mm (1. 18in. ) high.

61.960-61. 975mm

Standard
ndar (2. 4393-2. 4399in. )

Piston di-

ameter 62. 460-62. 475mm

(2. 4590-2. 4596in. )

Oversize

Fig. 3-84

@Inspect the outer surface of each cylinder for
evidence of burn and for scratch or groove
marks. Minor flaws can be removed by grind-
ing with fine-grajn sandpaper.

@ De-carbon the piston crown and ring
grooves,using a soft-metal scraping tool.

Fig. 3-85

®Ring clearance in the groove,
Using a thickness gauge, check each piston ring
in its groove for side clearance and ,if the limit
stated beiow is exceeded, measure the groove

width and ring width to determine whether the
piston or the ring or both have to be replaced.

Item standard

Ring Top | 0. 03-0. 07mm

clear- | ring | (0. 0012-0. 0027in. )
ance
in the | 2nd | 0.02-0.06mm

ring | (0. 8008-0. 0023in. )

groove

1. 47-1. 49mm

o«
PHRE 0. 0578-0. 0586in. )

Piston
i o 1.47-1. 49mm
1! T
. PO 0. 0578-0. 0586in. )
thickness
0il ring ‘ 0. 45mm (9. 0177in. )
Top tin 1.52-1. 54mm
O]
PERE 1 0. 0598-0. 0606in. )
Ring
ond sing | - 511 53mm
TOOV! nd 1
groove 1 (0. 0594-0. 0602in. )
width
Oil £i 2. 81-2. 83mm
rm,
& 1 (0. 11060, 1114in. )

Fig. 3-86

@Piston ring end gap.
To measure the end gap, insert the piston ring
into the cylinder bore, locating it at the lowest
part of the bore and holding it true and square;
tﬁen use a thickness gauge to measure the gap.
If the gap measured exceeds the limit, replace
the ring.
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(0. 0275in, )

1. 8mm
€0. 0708in. )

Fig. 3.87

Connecting rads

@®Big-end thrust clearance,
Check the big end of each connecting rod for
thrust clearance, with the rod fitteq and con-
nected to its crank pin in the*norma manner. If
the clearance measured is found to exceed the
limit, the connecting rod of the crankshaft,
whichever jg responsible for the excessive clear-
ance, must be replaced.

Big-end
thrust
clearance

0. 30mm
(0. 0118in. )

0. 10-0. 20mm
(0. 0039-0. 0078in. )

21.95-22, 00mm
(0. 864-0. 866in. )
22.10-22. 15mm
(0. 870-0. 872in. )

@ Width of big end

'@ Width of crank pin

e st

S

Fig. 3-88
@®Connecting rod alignment,
Mount the connecting rod on the aligner to
check it for bow and twist and, if the limit jg
exceeded, replace it,

0. 05mm (0. 0020in, )
0. 10mm (0, 00391n, )

®Inspect the smaji end of each connecting rod
for wear and evidence of crack Of any other
damage, paying particular attention to the

condition of jig bush. Check the piston pin
clearance in the small end. Replace the con-
necting rod if its gmaly end is badly worn or
damaged or if the elearance checked exceedyg
the limit,

| Pin clear—
ance in
small end

0. 003-0. 016mm
€0. 0001-0. 0006in, )

0. 05mm
€0: 0020in. )

16.003-16. 01 1mm
(0. 6300-0, 6303in, )
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Piston Pin dia.

15. §95-16. 000mm
(0. 6297-0. 629%in. )

Fig. 3-890
Connecting-rod big end bearings
@lnspect the bearing shells for signs of fusion,

pitting, burn or flaking and observe the con-
tact pattern. Bearings found in defective codi-
tion through this inspection must be replaced.

™
CAUTION
Bearing shells are not meant to be repaired by

scraping or grinding with sandpaper ar by any
muchining. The remedy is to replace them.

@®Crankpin-to-bearing clearance
Check this clearance by using fuse stock or,
preferably , PLASTIGAGE. Here’ s how to use
PLASTIGAGE;

1) Prepare, by cutting, a length of PLASTI-
GAGE roughly equal to bearing width and
place it axially on crankpin, avoiding the oil
hole.

2)Make up the big end in the normal manner,
with bearing shells in place and by tighten-
ing the cap to the specification.

NOTE,
Never rotate crankshaft or turn connecting rod
when a pisce of PLASTIGAGE is in the radial

clearance.

Bearing cap tighten-
_aring cap g 27, 4-31. AN « M
ing torque

NOTE,
When fitting bearing cap to crankpin,be surs to
discriminate betwsen its two ends, front and

rear,

Fig. 3-91

3)Remove the cap, and measure the width of
flattened PLASTIGAGE piece  with the
PLASTLGAGE envelope scale. This measure-
ment must be taken at the widest part.

Item Standard Limit
Crankpin-
t“;“ P10, 020-0. 040mm 0. 080mm
OUSRINE 6. 0008-0. 0016in) (0. 0031in. )

clearance
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Fig. 3-92

4)If the limit, indicated above is exceeded. re-
place the bearing. Re-grind the crankpin if
still exceeded.

Crankpin diameter

37.985-38. 000mm
(1. 4954-1. 4960in. )

37.735-37. 760mm
(1. 4856-1. 4862in. )

37. 483-37. 500mm

Bearing size

Standard

0. 25-mm undersize

0. 50-mm undersize

Fig. 3-93

(1. 4760-1. 4763in. ) J
Where undersize bearings are used, the clear-

ance specification is slightly lenient,

0. 020-0, 070mm
(0. 0008-0. 0027in. )

Radial clearance for
undersize beating

Crankshaft

@Deflection;
Check the crankshaft for deflection, as shown
in Fig. 3-93,and if the dial gauge reading ex-

ceeds the limit, repair ot replace the
crankshaft.
Limit on crankshaft 0. (6mm

deflection (0. 0023in. )

NOTE:
Measure the deflection at the center journal.
Rotate the crankshaft slowly.

@Crankshaft thrust play:
Measure this play with crankshaft set in the
cylinder block in the normal mannet, that is,
with the thrust bearing fitted and the bearing
caps installed. Use a dial gauge to read the dis-
placement in axial (thrust) direction of the
crankshaft. If the limit is exceeded, replace
the existing thrust bearing by the oversize one.

crank-shaft

Item Standard Limit ;
Crankshaft 0. 13-0. 28mm 0. 35mm
thrust play ¢0. 0051-0, 0110in. ) | 0. 0138in.)

| Standard 2. 500mm
andar
e (0. 0984in. )
Thickness of Oversize 0, 125mm 2. 563mm

(0. 0049in. ) (0. 1009in. )
thrust bear-
ing
Oversize 0. 250mm 2. 625mm
(0. 0098in. ) (0. 1033in. )

Tightening torque for cap
bolts

42.1~47IN + M J

Tightening torque for the bolts securing the bear-

ing caps is specified.
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Fig. 3-94

@Out-of round and taper (uneven wear) :
An unevenly worn crankshaft journal or
crankpin shows up as a difference in diameter
at a cross section or along its length (or both).
This difference, if any,is to be determined
from micrometer readings taken as shown in
Fig. 3-95.
If any of the journals or crankpins is badly
damaged or if the amount of uneven wear in
the sense explained above exceeds the limit, re-
pair ( by
crankshaft.

re-grinding ) or Tteplace the

]7Lim1t on uneven wear | 0. 0lmm (0. 0004in.)

NOTE .
Where journal or crankpin re-grinding is
necessary, finish the diameter to the size

necessary for the undersize bearing.

Fig. 3-95

Crankshaft journal bearings

@ Inspect the bearing shells for signs of fusion,
pitting, burn or flaking and observe the con-

tact pattern. Defective shells must be replaced.

CAUTION

As in the case of connecting-rod bearings, the
journal bearing shells are not meant to be
repaired by scraping or grinding with sandpaper

or by any machining.

@Journal-to-bearing clearance
Check this clearance by using fuse stock or,
preferably, PLASTIGAGE.
method is based on the use of PLASTIGAGE:
1)Cut the PLASTIGAGE stock to the required
length (equal to the width of the bearing), and

The following

place it axially on the journal, avoiding the oil
hole.

2) Mount the crankshaft in the usual manner,
tightening the bearing caps to the specified
torque value. (It is assumed that a PLASTI-
GAGE piece is pinched at each journal. ) Do
not rotate the crankshaft when PLASTIGAGE

is in.
42~47N « M :|
CAUTION .

Each of the five bearing caps has an arrow

Tightening  torgue

for cap bolts

— =5

marked on it. Be sure to position each cap
with its arrow pointing to front end and to
match it to its journal. Remember, the four

cylinders are numbered, 1, 2,3,and 4,as

counted from front end. See Fig. 3-96.

Fig. 3-96
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3)Remove the caps and take out the PLASTI-
GAGE pieces, which are now flattened. By
a dial, measure the width of the widest patt
of the piece, and determine whether the ra-
dial clearance checked (obtained from the

@Face runout:
Check the flywheel for face runout with a dial
gauge, as shown in Fig. 3-98. Be sure that
the runout is within the limit.

PLASTIGAGE piece) is within the limit.

Standard

J 1-to-
ournal-to 0. 020-0. 040mm

poari
earing (0. 0008-0. 0016in. )| (0. 0032in.

clearance

Fig. 3-97
4)1f the limit is exceeded, re-grind the journals
to the undetsize and use the undersize bear-
ing, ot replace the bearing to contract the

play.
Bearing size k Journal diameter

49. 985-50. 000mm
(1. 9679-1. 9685in. )
49. 735-49.750mm
(1. 9580-1. 9586in. )

0. 50mm underaize tg' 485-49. 500mm J
(1.9482-1. 9488in. )
Radial clearance for 0. 020-0. 070mm

Elersize beating (0. 0008-0. 0027in.J

Flywheel

@ Inspect the friction surface — the surface in
contact with clutch disc — for wear and dam-
age. Most of surface flaws, if any, can be re-
moved by simple machining. A badly damaged
flywheel must be replaced.

Standard

0. 25mm undersize

limit

Fig. 3-98

@Ring gear tooth wear ;
Inspect the teeth for wear and for evidence of
crack , chipping or any othet damage. Replace
the ting gear if its teeth are found in bad condi-
tion.

Oil seals

Carefully inspect the oil seals removed in disas-

sembly, examining the lip portion (@D of each oil

seal for wear and damage. Use of new oil seals

in reassembly is recommended.

Fig. 3-99

Timing belt and timing pulleys

Inspect the belt and. pulleys for wear, ctacks and
signs of failure. Replace them as necessary.
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CAUTION ;

@ Do not bend the belt. Keep away oil and
water from the belt. The belt must be kept
clean,

@ The pulleys and belt tensioner ,too, must be

kept clean and free of oil and water. J

Fig. 3-100

3-6. Engine Reassembly

NOTE .

@AIll parts to be used in reassembly must be
parfectly clean.

@O0il the sliding and rubbing surfaces of engine
parts just before using them in; reassembly.
For the cil, use SAE 20W/40 grade,engine
oil.

@ Have the liquid packing ready for use,
Anaerobic bond QY168/GY230 specitied for
the liquid. Use it whersver its use is
specified in order to ensure leak-free (oil and
water ) workmanship of reassembly.

@ There are many running clearances. During
the course of engine reassembly,be sure to
check these clearances, one after another,
as they form.

@ Gaskets, "O” rings and similar sealing
members must be in perfect condition. For
these members, use replacement parts in

stock.

(QTightening torque is specified for important
fasteners — bolts and nuts in the main — of
the engine and other components. Use torque
wrenches and constantly refer to the
specified values.

@Do not disregard the match marks provided
on parts. Some of them are those given at
the time of disassembly.

@ There are many sets of parts. Crankshaft
bearings, connecting rods, pistons, ete, are
in combination sets. Do not disturb the
combinations and try to see that each part

goes back to where it came from.

Tightening torque data
This is a list-up of bolts and nuts tightening jobs
identified by parts to be secured;

What to tighten NM
Crankshaft bearing cap boit 42,1-47
Connecting-rod bearing nut 27.4-31. 4
Crankshaft pulley bolt 49-58. 8
Flywheel bolt 39, 2-44. 1
Cylinder head bolt 53. 9-58. 8
Spark plug 19. 6-29. 4
Camshaft pilley bolt 49-58. 8
Valve adjusting nut 14.7-19. %
Oil drain plug 19. 6-24. 5
0il pan securing bolt 3.92-4.9
il fiter 9.8-14.7
Oil filter stand 19. 6-24.5
Oil pressure unit 11.76-14. 7
B‘iming belt cover bolt 2.94-3.92 J

Engine reassembly is the reverse of engine disas-
sembly as far as sequence is concerned, but there
are many reassemtﬁing steps that involve mea-
sures necessary for restoring .the engine as close
to the factory-assembled condition as possible.
Only those steps will be dealt with.

Crankshaft

Be sure to oil crankshaft journal bearings as

shown.
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Fig. 3-101
Thrust bearings for the crankshaft are an item
prone to escape the serviceman’ s attention: be
careful not to leave them out. These bearings go
into place with theit oil groove side facing the
crank web.

Fig. 3-102

Be sure to oil crankshaft journals as shown.

Fig. 3-103
When fitting crankshaft bearing caps to journals
after setting the crankshaft in place, be sure to

point the arrow mark (on each cap) to front

side. Fit them sequentially in the ascending ot-
der, 1, 2, 3, 4 and b, starting from -front
(pulley) side.

42. 1-47N-M; 4. 3-4. 8kg-m
(31, 5-34. 5lb-ft)

Tightening torque
for bearing cap biots

Gradual and uniform tightening is important for
bearing cap bolts. Make sure that the five caps
become tight equally and uniformly progressively
to the stated torque value.

NOTE ;

After tightening cap bolts, check to be sure
that crankshaft rotates smoothly when turned
over by hand.

Fig 3-104
Oil seal housing

This housing demands new gasket: do not reuse
the gasket removed in disassembly. Aftet bolting
the housing to the block, the gasket edges might
bulge out; if so, cut off the edges to make the
joint seam flat and smooth;use a sharp knife.
After cutting, apply GY168 bond as shown.

NOTE;
Just befere mounting the housing, oil the lip
portion of the oil seal.
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Anaerobic bond.

Fig. 3-105

Fig. 3-108 ‘

POSITION OF PISTON RELATIVE TO CON-
NECTING ROD; The arrow (D on the crown
points to front (pulley) side, and the oil hole &
comes on inlet port side. See Fig. 3-109.

NOTE,

Before pinning piston to connecting rod, oil the

small end and pin holes.

Fig. 3-106

Oil pump

The gasket for oil pump case must be new. Asin
the case of oil seal housing, cut off the gasket

edges with a knife to smoothen the joint seam. Rear side “ Front side

NOTE ;
Before fitting the pump case, oit the oil seal

Fig. 3-109

Before fitting rings to piston, check to be sure
that first ring has RN mark and second ring R
mark. After mounting the three rings, distribute
their end gaps as illustrated in Fig. 3-110. Re-
member, the marked side of each ring (lIst and

2nd) comes on top side.

Fig. 3-107
After cutting the gasket edges, apply GY168

~n 5C1010 SERVICE MANUAL
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NOTE:
After fitting the rings, oil them in the
grooves. ‘
RN
A
il ring spacer gap

2nd ring gap

Front mark

1st ring gap Oil ring rail gap

Fig. 3-110

Use of the piston ring compressor @ ,Fig. 3-

111, is mandatory in inserting pistons into

cylinder block. Using this compressor @ , feed

the piston and connecting rod combination into

the bote from the upper side of cylinder block.

Pay attention to these reminders;

@Point the piston crown arrow to front side.

@Be sure that the number (marked on the crown
at the tme of disassembly )tallies with the cylin-
der number.

@Liberally cil the big-end bearings before fitting
them to etankpins.

@ Qil the bbre just before feeding in the piston.

CAUTION ;

As the piston and connecting rod combination
goes into the bore, the rod might hitch onto
the cylinder wall or crank journal. In such a
case, do not attempt to force piston in. If any
hitch is felt, look into under crankshaft to clear
the wall for the rod. J

Fig. 3-111

Fig. 3-112

Connecting rods

Two stoppers @) @ ,Fig. 3-113 and 114, de-
termine the position of bearing. At the time of
installing these caps, be sure to locate stopper )
of cap in the direction of stopper ).

Fig. 3-113
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Fig. 3-114

After fitting all four big-end bhearing caps, start
tightening them uniformly , being sure to equa-

lize tightness between right and left on each cap.
The sequence here is similar to that for
crankshaft bearing caps.

Tightening torque
ghtening tord 97.4-31. 3N « M
fot big-end caps

Fig. 3-115

NOTE.
After instaling crankshaft and pistons,
comnecting rod assy as above, double-check to
be sure that the arrows on piston crowns are all

pointing te pulley (front) side.

Fig. 3-116
Oil pump strainer

Bear in mind that *O” ring (D) is often forgotten
and left out in reassembly. Absence of this ring
defeats the purpose served by the strainer.

Fig. 3-117

Oil pan

After fitting the oil pan to the block, run in se-
curing bolts and start tightening at the center.
move wrench outward, tightening one bolt at a

fime.
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Fig, 3-118
Flywheel

The first step of flywheel installation’is to check
to be sure that locating pin (D is studded in the
crankshaft. The next step is to fill up the pocket
between input shaft bearing and oil seal @ with
grease. Make this pocket 60% full,

Fig. 3-119

Cylinder head

Oil valve stems before inserting them into
guides.

CAUTION .

Be sure to distinguish between inlet valves and
exhaust valves. The difference is in diameter
and marking. Refer to the embossed marks ,
shown in Fig. 3-120.

iniet valve

[ _ 10

316 mm

aEEL i

Exhaust valve

T

27.6 mm
(1.086 in

Fig. 3-121

Each valve spring has top end (large-pitch end)
and bottom end (small-pitch end). Be sure to
position the springs in place so that their bottom
ends come on bottom side.

Fig. 3-122

To fit valve cotters to the groove provided on the
end portion of each valve stem, be sure {o use
the valve lifter compress the valve spring with

this lifter and mount the cotter pieces, as shown
in Fig. 3-123.

&

Fig. 3-123 @ Forceps
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At the time of installing the cylinder head, be
sure to position the head gasket correctly on the
cylinder block. "TOP” mark (D, provided on the
gasket, comes on top side; “IN” mark @ comes
on intet manifold side and “EX”mark & comes

on exhaust side.

Fig. 3-124

Fig. 3-125 (B Locating pins
The position the cylinder head takes on the block
is but one, which is shown in Fig. 3-126. When
placing the head on the biock, be sure that it is
cotrectly oriented; It is the clue that the inlet
ports (@) should be at the same side of the gasket

marked “IN".
%

Fig. 3-126
The tightening sequence for cylinder head bolts is
indicated in the photo. Tighten the bolts in that

sequence to the specified torque value

Tightening  torque  for

cylinder head bolts

53.9-58. 8N « M

Fig. 3-127

Camshaft

The camshaft goes into cylinder head from front
side. Before inserting it, be sure to oil its jour-

nals.
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Fig. 3-128

Be careful not to leave out the thrust plate (D
and turn the shaft by hand to be sure it rotates
smoothly.

Fig. 3-123
Rocker-arm shafts

CAUTION ;

Before installing the rocker-arm shaft on the
head, be sure to locate the crankshaft keyway
@) in the 80°-100° angular range, as shown in
Fig. 3-130.

This crankshaft position is necessary because,
if its keyway is in any other angular position,
some valves will touch piston crowns, possibly
resulting in damaged valves .of piston crowns.
Keep crankshaft in that angular position until
the job of adjusting the timing belt tension is

completed.

Fig. 3-130

The two rocker-arm shafts are identical, there
being no need to distinguish between the two.
However, each shaft takes but one position in
place. See Fig. 3-131.

@0n the inlet side, the stepped end @) comes on

front side.
@ On the exhaust side, the stepped end @ comes

on rear side.

NOTE;
Qil rocker-arm shafts just before installing
them.
® )
A tntet valve side
(o o | o o
Front side
Fo o ~> c o/
Exhaust vaive side @/

Fig. 3-131
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Fig, 3-132
As to the positions of rocker arms and springs on
sach rocker-arm shaft on INLET, rocker-arm
spring is in front side, rocker-arm is in rear side
on EXHAUST, it is in reverse, refer to Fig. 3-
133. “Front side” is meant by “17; “reatr side”
by \\2/! .

rNCJTE;

When installing rocker-arm shafts, be sure to

! have valve adjusting screws loosened fully but

l do not remove them.

Fig. 3-133

Water inlet pipe

The angle that this pipe takes in place is impor-
tant.- When installing it, be sure to angle it as
shown in Fig. 3-134.

Fig. 3-134
Cylinder-head front side case
Two boits (I) for securing the front side case to

cylinder head, Fig. 3-135, need to apply

GY?230,because the bolt holes for the two extend
into the interior of cylinder head.

Fig. 3-135

Crankshaft timing belt guide

This guide takes its position on crankshaft as
shown in Fig. 3-136. Remember, one side of
this guide faces the cylinder block and the other
side faces the timing belt pulley.
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Timing belt

pulley side
Cylinder side

Fig. 3-136

Camshaft timing belt pulley

One side of this pulley has a punch mark @ as
the reference for correctly positioning it on the
camshaft. Fit the pulley to camshaft, bringing
the punch-marked-side to fan side and locating
the mark (D at the keyway @ provided in
camshaft.

CAUTION ;

Before installing the puiley as above, check to
be sure that crankshaft keyway (3 is in the
80°—100° range, as shown in Fig. 3-137.

Fig. 3-137
Timing belt (valve timing adjustment)

A certain sequence must be followed installing

the timing belt. Here’ s the sequence;

1)Put the tensionet and the spring together be-
fore installing them as one to the timing belt

cover. Tighten the boit and the nut to the ex~-
tent that the tensioner can be moved by hand
easily. |

NOTE

When carrying out the abovei job, make sure to
loosen each lock nut and  then each valve
clearance adjusting screw soj that the camshaft

and the pulley can rotate frejely.

Fig. 3-138

2) Camshaft timing belt ipulley has another
punch-mark @), which is located on the ra-
dial line passing througﬁ the punch-mark @)
mentioned above. Nowi, timing belt inside
cover has an embossed mark & , Turn
camshaft timing belt pﬁlley to the position
where mark @ meets mark &.

3) The inside cover has another embossed mark

®. Turn crankshaft to match keyway &)

of crankshaft timing belt pulley to mark &).

Fig. 3-139 .
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Fig. 3-140

4)You now have the two pulleys correctly relat-
ed to each other in angular sense. Under this
condition, put on the timing belt in such a
way that portion of belt indicated as (7) is free
of any slack.

Fig. 3-141
5)After putting the belt, hook the spring on the
bracket as shown in Fig. 3-142. The spring,
with its own tension, adjusts the belt tension
\Ro the specified value.

Rotate the crankshaft clockwise fully twice
and tighten the bolt and the nut to the speci-
fied torque, after being sure the two pulleys
are synchronous.

NOTE,
® Arply THREAD LOCKCEMENT SUPER
GY230 Anaerobic bond to the screw part

of the tensioner boit.
@ Make sure to tighten the bolt first and then

L the nut. ‘

)
] Tightening

torque for ten-
sioner bolt and

nut

CAUTION .
After setting the belt

tensioner, turn
crankshaft 2 rotations in clockwise direction to
see if marks (D) @ ® ©® and crankshaft
keyway (@ locate themselves on the same
straight line. if they do not line up straight,
the foregoing procedure must be repeated to

satisfy this requirement.

Fig. 3-142

6)Check to be sure that the tension is within the
specified range when pushing the belt at the
mid point between camshaft and crankshaft.

Timing belt 5. 5-6. bmm

tension "L” (0. 22-0. 26in. )
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Fig. 3-142-1

7) After adjusting the belt tension within the
specified range, adjust each valve clearance
to the specified value.

Valve clearance adjustment

The method of valve clearance adjustment is ac-

complished by means of adjusting screw ®. Nut

@is for locking the screw. Use a feeler (thick-

ness) gauge to measure the clearance between

screw and stem {0 when the rocker arm arc

contacts the base circle of the cam.

Val leat:

s::i';;? Elncéewhen ke 0.13-0. 18mm
© on

cold) Exhaust | O 005-0. 007in. )

Fig. 3-143
If the engine has been disassembled, it is abso-

lutely necessaty to check each valve clearance
and set it to the specification, as expiained
above, upon engine reassembly.

CAUTION :

When checking the valve clearance, be sure
that the rocker arm arc is off the camshaft
cam (and contacts the base circle. of the
cam. ) The clearance reading is meaningless if
the arm is riding on the cam. Stick to this rule

B each valve.

Cam shaft timing belt pulley

No. 4 Cylinder valves
ready for checking

No. 3 Cylinder valves
ready for checking

No. 2 Cylinder valves
ready for checking

No. 1 Cylinder valves ready
for checking

Fig. 3-144

Distributor gear case
Bolts (1) are for securing this digtributor seat to
the eylinder block. When installing the case, be
sure to apply Anaerobic bond QY168 to the
threads of these bolts.

Fig, 3-145
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Distributor

The distributor takes its mounted position cor-
rectly only when it is inserted into the distributor
seat under a specific condition. The condition is
this, Turn over crankshaft to locate the piston at
B.T.D.C. 10° (No.
sion stroke), and insert the distributor into the

1 Piston being compres-

distributor seat, with center (2) of distributor ro-
tor lined up with embossed mark @ of distribu-
tor housing, as shown in Fig. 3-146.

[ j
NOTE:
For the checking and adjusting steps on ignition ‘

timing, refer to the section dealing with the

ignition system. l

| CAUTION.

Where the distributor seai has heen removed,
it is necessary to fill in 60 cc(2. 03/2. 11
US/Imp oz)of engine oil after re- ~installing the

gear case.
Pour this much oil in through the distributor mo-
unting hole. The gear could develop troubls if

this step is ignored.

Fig. 3-146

Alternator

The water pump drive belt, by which the alter-
nator too is driven, must be tensioned to the
specification after the alternator is installed.
Check the tension at the middle point of the belt
hetween water pump pulley and alternator pul-

ley. To vary the tention for adjustment, displace

the alternator in place.

10-15mm (0. 4-0. Bin. ) |
under 10kg (22. Olb) }

thumb pressure ‘

{ Drive belt tension (in

| terms of belt deflection

ts shown)

F:g 3-147

Clutch

At the time of bolting the clutch cover after
mounting the clutch disc, the disc must be turned
up and centered. Carry out this centering job
with the use of the specml tool @& .

Fig. 3-148

3-7. Engine Inspection and Adjustments

Fan belt

Adjust the belt tension as outlingd in the section
for ENGINE COOLING SYSTEM.

Distributor point gap

76
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The method of adjusting the contact point gap is
described in the section for IGNITION SYS-
TEM.

Ignition timing
Refer to IGNITION TIMING.

Carburetor
Adjustments to be made are detailed in CARBU-
RETOR.

Valve clearance

Valve clearance Intake
S v 0. 13-0. 18mm
gpecification
(0. 005-0. 007in. )]
(COLD) Exhaust

To check and adjust valve clearance with the en-
gine mounted in place, that is, secured to the
chassis, be sure to remove the cylindet head cov-
er, so that you can take a good look at rocker
arms and camshaft. Remember, a clearance
reading is meaningful only when it is taken with
the rocker arm clear of and not riding on the

cam.

Fig. 3-149 Adjusting valve clearance

. ‘ bl :
Fig. 3-150 Measuring valve clearance
Timing belt

This belt is an expendable item. Periodically,
inspect it for breakage, cracks, wear and clean-
liness. If it is badly dirtied with greasy maiter or
otherwise damaged, teplace it.

NOTE .
Inspect the belt for any damage or wear while
moving it by turning the crankshaft clockwise.

Fig. 3-151
Oil pump discharge pressure measurement

The method of pressure measurement is outlined
in the section for ENGINE LUBRICATION.
Compression prassure measurement

Check the compression ptessure on all four cylin-
ders, as follows,

1)Remove all spark plugs.

2) Install the compression gauge @A (09915-

sCc1010 SERVICE MANUAL
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64510) on one of the cylinders, making the
connection perfectly air-tight.

3) Disengage the clutech (to lighten starting load
on engine) ,and depress the accelerator all the
way to make the thréttle full-open.

4) Crank the engine with the starter motor,and
read the highest pressure on the compression
gauge.

5) Carry out the steps 2)through 4) on each
cylinder to obtain four readings.

Compression pressure

Standard Limit Diiference
1. Dk *
11. 5kg/cm? &/om
(163, 5ps) (10. Okg/cm? (14. 2psi)/300r/min
. Bpsi
P (128. Opsi)/300r/min|  between any two
/3001 /min
cylinders
NOTE .

There is some trouble in the engine when the
compression pressure is not higher than the
limit. Refer to TROUBLE-SHOOTING GUIDE for

possible causes.

A
Fig. 3-152

Vacuum measurement

The vacuum that develops in the intake line is a
good indicator of the condition of the engine. It
ig for this reason that the vacuum is measured.

2) Install the vacuum gauge @ on the manifold

as shown in Fig. 3-153. Install an engine
tachometer.

3%Run the engine at the specified idling speed
and, under this running condition, read the
vacuum gauge. The vacuum should be not
lower than 40 em Hg (15. 7in. Hg).

A low vacuum reading means that any combina-

tion of the following malconditions is the cause,

whiéh must be corrected before releasing the ma-

chine to the customer:

(a) Leaky cylinder head gasket

(b) Leaky inlet manifold gasket

(c) Leaky valves

(d) Weakened valve springs

(e) Maladjusted valve clearance

(£) Valve timing out of adjustment

(g) lgnition mistimed

(h) Carburetor improperly adjusted

NOTE,
Should the indicating hand of the vacuurn gauge
oscillate violently, turn the adjusting nut ©) to

steady it.
r Standard vacu- 48cm Hg
um Qver(17. 7in. Hg)

900z /min (Take

Idling speed .
vacuum reading at

specification .
this speed. )

F el b lc MEasuring procedure is as follows:
'”’5 ¥omm® Run the engine ‘Until its coolant temperature
' tises to a level between 75°C and 85°C (167°
F-185°F).

Fig. 3-153
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Engine oil

Refer to the section for ENGINE LUBRICA-
TION.

Engine oil filter

The methods of checking and servicing the oil
filter are outlined. under ENGINE LUBRICA-
TION.

Engine coolant
This subject is c_overed in the section for EN-
GINE COOLING SYSTEM.

Exhaust line and muffler

Inspect each exhaust line connection for tight-
ness, and examine the muffler and othet parts
for evidence of breakage and leakage of gases.
Repair or replace defective parts, if any.

Fig. 3-154
Crankcase ventilation hose

Inspect this hose for cracks and evidence of
breakage and, as necessary, replace it. Check to
be sure that the hose connection is tight.

Fig. 3-155
QOil filler cap

The cap has a packing. Be sure that the packing
is in good condition, free of any damage and
signs of deterioration, and is tight in place, it is
replaceable.

Fig. 3-156

sc1010 SERVICE MANUAL
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3-8. Engine Lubrication

Description

The oil pump for pressure-feeding lubrication oil to the running parts of the engine is of an internal
gear type, in which an outer ring-iike gear is internally meshed with an inner gear, there being a sepa-
rating crescent-like stator between the two. The pump is mounted on the front end of the engine, and is

driven by the crankshaft.

Qil Circuit,

The oil pump lifts oil through the strainer and discharges it under pressure, forcing the oil through the
oil filter. The filtered oil flows into two paths inside the cylinder block. In one path, oil reaches the
crankshaft journal bearings and big-end bearings on crankpins. Some of this oil goes to the connecting-
rod small ends and lubricates piston pins there and also the walls of cylinder bores.

In the other path, oil goes up to the cylinder head through the camshaft center journal and enters the
internal oilways of rocker arm shafts to lubricate the sliding parts of these shafts and also other four
journals of the camshaft.

An oil relief valve is provided on the oil pump. This valve starts relieving oil pressure when the pres-

sure comes over about 4. Skg/em®(64. Opsi). Relieved oil flows back to the oil pan.

___l PISTON & JCAMSHAFT CENTE%I

CYLINDER WALL PLIOURNAL
F: []
d‘l‘l
CONNECTING ROD 21
SMALL END [ ROCKER ARM SHAFT |
l‘l
4'0'&\
CONNECTING ROD
BIG END l ROCKER ARM ]
T A“‘l *
i CAMSHAFT
CRANKSHAFT CAMSHAFT JOURNAL JOURNAL #5
JOURNAL 312 4
 e—— DISTRIBUTOR]
CYLINDER BLOCK GEAR CASE
01l HOLE
2 I " CAMSHAFT
[ oiL FILTER | [8Y-PASS VALVEL CENTER HOLE
'y
k -+ CYLIN
I ] [RELIEF vaLvE | DER WALL
[
[ oIt sTRAINER |
.\ 4'
- ‘:‘.“ SN '
L OIL PAN |
Fig. 3-157 =
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Oil pump disassembly Oil pump inspection
Remove oil pump geat plate. Radial clearance between inner gear and crescen-
g / t.

y

0. 60-0. 80mm

Standard
naas (0. 0236-0. 0315in. )

Fig. 3-158
Take out inner gear.

Fig 3-161
Radial clearance between outer gear and cres-
cent.

0. 25-0. 40mm

Standard
andar (0. 0098-0. 0157in. )

Fig. 3-139
Take out outer geat.

Fig. 3-162
Radial clearance between outer gear and pump
case.

r Limit 0. 3mm¢(0. 0118in. )

Fig 3-160

sC1010 SERVICE MANUAL 81



cPesTacireasaceeieee W MMMG‘HSWﬂ?ss%djza@%mme‘méfa@%@%@%6%6%6%6%6%6%6%

Fig. 3-163
Side clearance:

Using a straightedge, determine the side clear-
ance in terms of the thickness gauge reading tak~
en between straight edge and gear, as shown in
Fig. 3-164.

Limit on side 0. 17mm
clearance (0. 0067in. )

Fig. 3-164

oil pu;"\p reassembly

Have all disassembled parts washed clean, and

rebuild the pump to meet each of the following

requirements ;

“ Outer gear has a punch mark (D). Fit outer
gear into the pump case, with this punch-

. _w , side coming on plate side.
o o

Fig. 3-165

@ Use a new gasket when fitting the oil pump
case to the cylinder block. The edge of the gasket
might buige out; if it does, cut the bulge off

with a sharp knife, making the edge smooth and
flush with the end face of the pump case, and
apply Anaercbic bond QY168 to the cut edge-

NOTE
Before . fitting the pump case,oil the oil seal lip.

Fig. 3-166
@Installation of crankshafi timing belt pulley and
timing belt must be carried out in strict confor-
inity to the special instructions given for engine

reassembly.

nn
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pan. Refill the oil pan,as necessary, to raise
CAUTION: the oil to and above SLOW?" line on the level
Strict adherence to the special instructions is gauge. Be sure, 100, that the oil filter is clean
essential, for an improperly installed pulley and and that the oil pump strainet is not clogged.
timing belt prevents the engine from operating Check to be sure that there is no oil leakage
as designed. from any part of the engine.
2)Remove the oil pressure unit, which is mount-
ed on that side of the cylinder block where the
oit filter is located. Into the vacated threaded

hole, screw the ptessure gauge connection to

Oil filter servicing

At intervals stated below, replace the oil filter
element. The element must be tep]aced not only
periodically but also whenever it is found dirty.

install the gauge.

After 1,000km
62. Zmiles

Initial replacement
to be made:

Every 10,000km
(621 6miles)

Replace at intervals
of H

Fig. 3-168

3)Start up the engine and idle it until the coolant
temperature rises to a level between 75°and
85°C ( 167°-185°F ). At this temperature,
raise engine speed to 2, 000 t/min and read

the pressure gavge indication.

Fig. 3-167 Oil filter wrench @ (09915
47310) 3. 0-4. Gkg/cm?(42. 66-63. 99psi)

At 3,000t /min (rpm)

Qil pressure

specification

Oil pump strainer servicing
Inspect the strainer periodically and, as neces-

ecification,

If the pressute read is not up to the sp

sary, clean it by waghing to remove dirty mat- the oil pump must be checked.

ters clogging its screefi. GAUTION ;

) When re-installing the oil pressuré unit ,be sure
Checking the ofl pressure to wrap its screw threads with a sealing tape.
When the engine is idling, not to mention fast Tighten the unit to a torque velue of 1. 2 to 1.
running, the oil pressure ight should remain Skg-m (9. 0-10. 5lb-ft).
completely off ;if not,it is a cause for checking
the oil pressure in the following manner Engine oil servicing

1)Be sure that engine oil is up to level in the oil For the engine oil, use ‘APl QE Grade

~~ T an ecowvioF MANUAL . 5
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SAF20W /40 engine oil. Each oil change requires
this much oil.

Petiodical oil change 3L

Filling up after engine overhauling 3. 5L

—

Oil level ;

Refill the engine oil whenever necessary, in or-
der to maintain the oil surface between CLOW?
and SFULL”lines on the oil level gauge.

Fuil level
line

Fig. 3-169 Oil level gauge

[s¥ ]
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4-1 Description

The carburetor ,serving all four cylinders,is of a horizontal-draft Solex type ,composed of the following

component parts;

Float chamber

(fi? Va

Gasket /
Slowr jet
Jf] /

Gasket g&’_)\tw
el
Float vaive (@ S
. -

W)

¥

-

Fioat

Float pin

X.

Enrichment
bady

Main jet—

<5

—

Idie mixture
adjusting screw

Accelerating pump
membrans

Fig. 4-1

4-9. Carburetor Specifications

Item Specification

25mm (0. 384in. )

Venturi diameter

! Main jet 100
* Main air hole 1.1
Slow jet #52.5
Slow air jet 1.8

4-3. Carburetor Operation

Float chamber

The float chamber with its needle valve is a vessel receiving the fuel fro
he up-and-down movement of fuel surface and ac-

m the fuel pump and holding it

up to a certain constant level. The float responds to t!

tuates the needle valve.




SWMWWM

Slow speed mixture

Referring to Fig. 4-2,fuel flows out of the float chamber through main jet and reaches slow jet. Slow
air jet admits air ,metering this air and sends it to the inlet side of slow jet, which meters this mixture of
fuel and air into the slow circuit terminating at idle port and bypass port.

During idling,the slow speed mixture (coming from slow ];et)is éprayed out mainly from idle port and
becomes mixed with the air flowing into the main bore. Thus,the air-fuel mixture can be made richer
ot leaner by re-setting idle adjusting screw in loosening or tightening direction ,regpectively ,in that or-
der.

High speed mixture

Two citcuits come into operation for prbducing the high speed mixture. One circuit begins with main
jet, which meters out fuel from the float chamber. This fuel is mixed with the ait meteringly admitted
by main air hole ;this mixing is effected in emulsion tube. The emulsified mixture is then sprayed out
into the venturi from main bleed pipe.

The other citcuit goes into seﬁ#ige when the manifold vacuum falls to move the diaphragm in the en-
' body. As the diaphragm so moves, the valve above it opens to let out

richment device on the carbure
fuel through the hole provided it the chamber. Enrichment jet meters out this fuel and sends it to emul-
sion tube,from which it flows' iﬁto main bleed pipe and is sprayed into the venturi.

%

by

Acceleration power system

The main device of this systemii§ an accelerating pump for making the carburetor respond witt;out de-
lay to the accelerator pedal deﬁréésed abruptly while the engine is running in its low speed range or is
idling. The actuating lever of this pump is linked to the throttle shaft so that,as throttle valve opens
quickly , the pump lever pushes up the diaphragm , thereby ‘closing suction ball valve and opening dis-
chatge ball valve. Consequently ,the fuel in the pump is forced out of pump nozzle into the venturi.

Others

A fuel return circuit is provided in this carburetor in order to avoid“vapor locking”of fuel. Ii&v;k‘-vaﬁbr

locking”is avoided will be explained ; When the fuel level rises in the float chamber ,its float valve clos- '
és;and,as the level falls, the valve opens. With the valve closed,the incoming fuel (delivered under

pressure by the pump)finds its way through the sidewise hole provided in the top patt of the float valve

anchoring point and flows throuth the passage drilled out through the float chamber wall and provided

in the section undet the acceleration pump to the fuel tank filler. This arrangement allows the fuel

pump to keep on delivering fuel. For this reason, the incoming fuel for the float chamber is always

“eold”and cools the float chamber and acceleration-pump chamber by flowing past its chamber , thereby

suppressing the conditions leading to vapor locking.
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By pass port
i po Main, air hole Pvmp Jet

1dle adjusting screw

Choke valve

o=

|
|
I
t
!
|
1
!
!
|

Fuel

|

1

|

1

1

Air '
1

|

1

|

Fual and air mixture | ﬁ

Thrattle-valve

Discharge ball valve

Stow system

High {Main) speed
system’

Accelarating pump
system

|
|
'
|
\
1
|
|
|
1
|
i
|
|
{
|
1
|
|
1
|
t
1
L
1
i

. [ RS e e e e — T
Fig. 4-2 Carburetor circuit diagram :
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: T !
: |

Filter

7 Slow air Jat
needle valve

Enrlchment jet

e ——— —— —————

el

b ——————
— h Nl

i

|

]

1

1

i

1

|

Enrichment
membrane

Suction ball valve Maln fet

Accelerating pump
membrane

pressed air to it.

4-4. Inspecting and Adjusting A clogged slow jet is usually responsible for et-

Jots . . ratic engine idling. Erratic engine operation in
Wash the jets clean. Wash the holes in which jets the medium and high-speed ranges and during
are located ,and clear each hole by directing com- acceleration is often accounted for by a clogged
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condition of main jet,main air hole or hole con-
strictions in the carburetor body-

&

Fig. 4-3

Needle valve

The conical tip of needle valve is subject to wear
as this tip seats and unseats in the normal opera-
tion of the needle valve. When the needle vz}}ye
is in closed condition, this tip is pushed agai?';ll 1
the seat by the float.
Inspect the conical tip and seat for eVLdence of
clogging. As necessary ,Iemove “the $eat-and wa.sh
it clean. A worn needle,ﬂlustrg.tec} in Fig. 4-4,
must be replaced. Remember ,a-clogged.or pootly

seating needle valve i usually accountable- for

“overflow”.

Fig. 4-4

Choke vaive

Check to be sure that, when the choke knob is
pulled out all the way , the shaft of choke valve
in the carburetor will rotate,and that, when the
knob is pushed in ,the shaft will rotate back to
original position.

Fig. 4-5 Choke walve (with knob pulled out
Fully)

Fig. 4-6Choke wvalve (with knob pushed in
Fully)

Accelerator and choke cables

Inspect these cables for wear and tear ,and check
to be sure that each cable connection is in sound
condition. Do not hesitate to replace a defective
cable ot other part;when installing a replacement
cable, tighten the connections good and hard.
MNOTE .
Install the choke cable to the carburetor body with
the choke knob pulled out about 7 mm{Q. 27in). If

e

this is not done, the choké_ valve may not return

completely to the original position.
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" Fig. 4-7

Fuel hose
Inspect the hose for cracks and signs of break-
age,and replace it as necessary. Examine it for
signs of leakage,too. Be sure that the hose is free
of any leak and that its connections are tight.

Fig. 4-8

Fuel tank cap

This cap is fitted with a rubber packing. Be sure
that the packing is in good condition and that the
cap in place is tight and leak-free.

Idle speed and idle mixture adjustment

NOTE; : :
'Requires external tachometer. ‘

As preliminary steps , check to be sure that:

+ Coolant tempetature is approximately 82°C
(180F). ‘

« Choke valve is in the full-open position,

« All accessories (wipers, heater, lights, etc. Yate
out of service.

» The ignitiori timing is within specification.

+ The air cleaner has been properly installed and
is in good condition.

[idle speed and idle mixture adjustment |

* Adjust idle speed by repositioning the idle speed

adjusting screw (1), making sure the engine idles
steady at 900 r/min (rpm) £ 50r/min {rpm).
Idle mixture adjusting screw (2) genetally needs
no adjustment. However, whenl the adjusting
screw is removed to overhaul the carbutetor,ad-
justment is necessary as follows:

"Tighten idle mixture adjusting screw @ fully

and ; gradually untlghtemng it,set the screw at a
position where the engine speed is the highest
(best idle). Then,readjust the engine idling speed
to 900 r/min (rpm) with idle speed adjustmg
screw @O.

CAUTION

« When cars are used in countries where

exhaust gas regulations are in force , check
the exhaust gas with an exhaust gas tester.
it gas exceeds the value ;pecified in the
regulations , adjust the idle mixture adjusting
screw(2).

For Furopean market, adjust the screw (@ with
special tool.
For other market,adjust the screw @ with plam
screwdriver.

Engine idlin, d speci-
=ngine & speed spect 900-50r/min (rpm)

fication
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5. AIR CLEANER ,CYCLONE , FUEL PUMP
AND FUEL FILTER '

5_1_Ai1- Cleaner seoessrrrrreces e Y ST TP TYECTE XL A AL AL LR A 94
5_2' Air Cleaner csreeresssrnmesess [ L LR T -n-'--o-;----o----n----- 95
5_3. Fuel Pump seesereeeeeeee seescsssssssean enssesveresesss AT sevOEs Ess s ao sl 96

5_4_ Fuel Filter ----u.-.--.----u-u----n----n.---u-----.--.-.--n.-.-u--u-.- 97
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5-1 Air Cleaner Paved-road ; Every 10,000km
(6215 miles)
Description Clean
This air cleanet element is of dry type. Remem- Dusty condition; Every 2,500 km
ber that it needs cleaning according to the fol- (1,553 miles) or as tequired
lowing methed and interval. — T T —
1) Take out the cleaner element(D) off the air
Every 40,000km (24,855 miles)
cleaner case.
@ Replace NOTE, More frequent replacement
e — if under dusty driving conditions.

7%‘— Use of the selector lever (Option)
A mispositioned selector lever can cause the car-

Fig. 5-1 . buretor to get “iced”in freezing weather or the

engine to overheat in hot weather. Position this
2)Blow off dust by compressed air from inside lever according to the atmospheric temperature,
of element. i. &,in WINTER position when outside tempera-

ture is 15°C (59F ) or below, or in SUMMER
position when the temperature is above that le-

vel.

Warm-air selector lever position

Atmospheric temperature ' Leve_z:_ position

15°C (59 °F Jor below N WINTER

Fig. 5-2

NOTE Above 15°C(59F) ~ SUMMER

if the element are heavily dirtied, wash it in

household type detergent. After washing, rinse
the detergent out of element, and dry it

completely.

Household type detergant
/aay

Fig. 5-3
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5-2. Cyclone System

(‘This system device is installed in the wvehicles
used in certain dusty ateas. )

Description

Cyclone is installed in front of the air cleaner in-
let hose. Its purpose is to clean the air to be
drawn into the air cleaner and the carburetor.’Tt
whirls the ingoing air and separates dust out of
air with an effect of the centrifugal force i)ro—
d_uced in it. .

Fig. 5-5

Construction
The air is drawn into No. 1 chamber of Cyclone
due to the suction negative pressure of the en-
gine and enters No. 2 chamber through the holes
of Plates(D which are shaped like the fliers of a
windmiil. As the air passes, Plates ) give
whirfihg motion to it, The centrifugal force
’which is produced by the whitling air current
presses dust in the air against the inside wall of
No. 2 chambet. Dust then drops down into cup
©along the wall, The air free from dust now is
drawn into the air cleaner through No. 3 cham-
ber. ’

Fig. 5-6

Inspection and cleaning

Check the inside of cup(D for dust every month.
1f dust collects up to the middle of the cup,re-
move the cup from cyclone,and clean the inside

\ Every month

of cup.

Clean

95
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Fig. 5-7

o

5-3. Fuel Pump

Description

A pneumatic diaphragm pump is used to deliver
gasoline to the float chamber in the carburetor.
Tis diaphragm is actuated from one of the cams
formed of engine camshaft. A rocker arm rides
on this cam and moves the pﬁmp diaphragm up

and dowr.

Fuel pump specifications

0. 25-0. 35 kg/cm?
(3. 55-4. 97psi)

Discharge pressure

1. Blitres/minute or

Pump capacity
P cap better at 2,000 r/min

Diaphragm

Rackar arm

Fig. 5-8

Important pump disassembling step i

Scribe match marks(Dacross the joint seams to
establish and identify the angular positions of
upper half (@ and lower half (® as shown in

Fig. 5-8. This provision is necessary because the
screw holes are so located as to permit the two
halves to be angularly pesitioned in more than
one way , whereas the pump can be piped only

when the pump is assembled as shown.

Fig. 5-9

Inspection

« Inspect the fuel pump in place for leakage.

. Be sure that the fuel hose is free of any sign
of cracking.

. Be sure that the nuts securing the pump in
place are tight.

. After disassembling the pump, examine the
diaphragm to be sure it is in good condition, free
of any evidence or rupture or breakage.

R

Fig. 5-10

Important pump reassembling
"Be sure to fit the upper half and lower half as

~m1 TN cEDVICE MANUAL
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guided by the match marks(@ given at the time
of disassembly. With two halves @) @) correctly
positioned ,run in the screws and tighten them
equally.

Fig. 5-10

5-4. Fuel Filter

Description
Fuel enters the filter through its inlet hole and,
after passing through the filtering element,

comes out of its outlet hole communicated to the

fuel pump. This filter is not meant to be disas-
sembled. It is of cartridge type, consisting of a
filtering element in a plastic case.

Fig. 5-11

Servicing and installation
As said before, this filter does not permit disas-
sembly ; it is to be-replaced by a new one periodi-

ically. It is one of the expendable items.

Every 40,000km
(24855 miles)

Interval of fuel filter
replaoement

CAUTION;;

Fig. 5-11, Left » shows the fuel filter in its
correct posture, with out|et@ coming on top
side and inlet@) on bottom side.

Remember the relative positions of inlet and

outlet when piping the filter.

erinin CERVICFE MANUAL
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6. ENGINE COOLING SYSTEM

6-1. Description eeueiessasesssieesessenons s s ssasnstntrsasenesistRTe R SRnTRn Ra ROt
B-2. Cooling Water Circuit e eeesesesssesesenssnssasennnabisarIzaTesssTas s RrnateRtl e
6-3. Removal
. §-4. Functional Description of Major Compone;nts
* B-5. Cooling System Services

6-6. Important Re-installing Steps veesevssasssenvesssasessansnensanrerestiassrananees
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B-1. Description

The engine is cooled by coolant set in forced recirculation through jackets formed in the engine body
and through the radiator. For the water pump,a high-capacity centrifugal pump is used. For the radia-

tor ,a tube-and-fin type,large in heat dissipating capacity ,is used.

~

The thermostat is of wax pellet type,aceurately responsive to temperature changes and durable in con-
struction. It maintains the coolant temperature within a narrow range during operation.

6-2. Cooling Water Circuit

The thermostat remains in closed condition-its valve is closed-when the coclant is cold. Under this con-
dition , the coolant being pumped flows through the circuit comprising cylinder block , cylinder head ,in-

let manifold ,bypass hose and water pump,in that order.

As the temperature rises to 82°C (179°F Yor thereabout,the thermostat begins to opern ,thereby allowing
some of the coolant in recirculation to flow through the radiator. At about 95°C (203 °F ) of rising
coolant temperature,the thermostat becomes completely open so that little or no flow occurs through the
bypass hose:the coolant now flow through the radiator and back to the pump,releasing the most of heat

to the atmosphere through the radiator core.

s A A eEEPLIEAT AR AR TAL
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Radiator inlet hose

< (T
\\ -\\Wnter inlet pipe? @\/\
€,

Reservoir tank

Fig. 6-1
B6-3. Removal

7. Coolant draining

1) Loosen the drain plug (D) on the radiator to
empty its water side.

Fig. 6-2
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2)The drain plug@for engine water jackets is lo-
cated below the exhaust manifold. To change
the coolant,or to drain the jackets for one rea-

son or another,loosen this plug,too.

ol

Fig. 6-5
4. Cooling fan removal

Removing the bolts securing the fan to the hub
allows the fan to be detached.

Fig. 6-3

2. Removal of cooling water hoses

To remove these hoses,loosen the screw on each
hose clip and pull the hoses end off.

Fig. 6-6
5. Water pump removal
In order to remove the water pump,it is not ne-

Fig. 6-4 cessary to take down the engine. The method of

3. Radiator removal removal is sequentially illustrated in Figs. 3-12,

3-13,3-15,3-16,3-17, 3-18, 3-19, 3-20, 3-21
and 3-23.
In these figures,cautioning reminders are given.

Loosen the bolts securing the radiator in place.
Takw down the radiator.

Be sure to pay attention to those reminders when

removing the pump.

The method of re-installing the pump is sequen-

tiaily illustrated in Figs. 3-136,3-137,3-139,3-

140,3-141,3-142 and 3-143.

6-4. Functional Description of Major
Components
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Water reservoir tank

This reservoir,a small plastic tank,is so located
relative to, and so associated with the radiator
that it receives the excess coolant that would oth-
erwise spill out by overflowing. The excess is due
to coolant expansion caused by temperature rise.
When the coolant cools down, its volume con-
tracts,and the coolant in the reservoir returns to
the radiator.

Fig. 6-7
Thermostat

The temperature-sensitive material in the ther-
mostat is a wax pellet. It is hermetically con-
tained in a metal case,ar;d expands and contracts
according as the coolant temperature rises and
falls. When it expands, the case pushes down the
valve to open it.

If ,during operation, the valve is suspected of tre-
maining closed while it is expected to open in-
creasingly, the cause is most likely a ruptured
wax case.

In the top portion of the thermostat,an air bleed
hole is provided;this hole is for venting out the
gas or air,if any,that has accumulated in the
coolant circuit.

Thermostat functional specifications

Temperature at which valve B

bogins to open 82°C(1797F)
Teémperature at which valve o
becomes full open 95'C(208F)

Thermostat functional specifications

Valve lift

’ 8mm¢(0. 31in. )

Thermostat

Fig. 6-8

Radiator filler cap

This cap has two built-in valves and, by these
valves, allows the infernal préssure of coolant
circuit to rise to a certain level slightly above
that of the atmosphere.

Of the two built-in valves, one is an adjusting
valve and the other is a negative-pressure valve.
The former cpens only when the internal pres-
sure trises by 0. 9kg/cm?. This means that the
coolant’s boiling temperature is substantially
above 100°C (212°F )-if the coolant is straight
water —and that, under normal running condi-
tion,no boiling occurs.

Following a shutting down of the engine, the
coolant will cool off and the internal pressure
will drop. If the pressure should be allowed to
keep on falling, there happens the danger of
coolant pipes and radiatot cores becoming sub-
jected to a large collapsing pressure;the pipes or
radiator cotes ot any weakest point might give
in. The negative-pressure valve opens in such a
case to admit atmospheric pressure into ‘the
coolant circuit, thereby avoiding a build-up of
negative pressure. o
The cap has its face marked“(0. 9” , which means
that its pressure adjusting valve opens at 0. 9km/
cm?,

SC1070 SERVICE MANUAL
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Radiator cap

Operating pressure adjusting valve

Fig. 6-9

Radiator cap
Fig. 5-10 Operating vacuum valve
Water pump -

The pump rotor is supported by a totally sealed
bearing and do not permit' disassembly. For this
reason,the pump must be replaced by a new one
when any patt of it has developed a malcondi-

tion.

Fig. 6-11

Requirements on coolant

The long-term reliability and cooling capacity of
the engine cooling system depends much on the
quality of cooling water used. “Hard water”, if
used , will foul up the cooling circuit by scale for-
mation, for such water is usually high in silicate
and mineral contents. Scales are poot heat con-

ductors.
Use of water high in acid concentration is just as
bad; such water promotes rusting. For similar
reasons, river water, well water, not to mention
sea water ,are not fit as engine cooling water.
Tap water available from city water supply is the
best available water. Distilled water is ideal but is
a luxury in most cases.
For protection of the cooling circuit,it is tecom-
mended that glycol be added to the cooling water
in a proportion determinéd by the lowest atmo-
spheric temperature expected.
Standard SC1010,SC1010X is shipped from the
factory with its cooling circuit filled with a 50%¢
solution of glycol, this solution does not freeze
down to -36°C.
Many brands of ANTI-FREEZE compounds are
sold in the market. In no case,allow two or more
different brands to be mixed in the cooling cit-
cuit of the engine.
WGLYCOL Coolant” — “Anti-freeze and Summer
Coolant” —its effects and use
(1)Effects of glycol coolant
(a)lis freezing temperature is much lower and
depends on the concentration of glycol. It is
an anti-freeze coolant.
(b) 1t does not cortode the metal surfaces of the
cooling circuit. It is an anti-corrosion coolan-
t.
(c) It does not develop foam or bubbles. It is a
foam-inhibited coolant.
(d)It stands long usage. The renewal intervals is
much longer.
(2) How to proportion Anti-freeze coolant to
cooling water
Anti-freeze coolant is a multi-purpose anti-freeze
compound. Its aqueous solution as engine
coolant can be kept in service as long as two
years in a single stretch, regardless of
changes of season.
To prepare an anti-freeze coolant with Anti-
freeze coolant, proportion this compound to

104
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water according to the following chart, in
which the proportions are indicated for sev-
ANTI-FREEZE PROPORTIONING CHART

en levels of temperature as the lowest ex-
pected levels,

Freezing
temperature

Glycol concen-
tration

Ratio of com-
pound to cool-

Bg water

NOTE,

(1. 3b).

Remember , the radiator capacity is 4. 5 litres which includes the reservoir tank capacity of (. § litre

Water temperature gauge

This gauge constitutes a system of its own,with an indicator mounted in the instrument panel,an en-
gine unit ot sensor of thermistor type and a regulator for passing a constant current. These three are

connected as shown in the diagram below

‘Water tomperature meter

‘Water wmllll‘ltun gauge

Fig. 6-13 :

The indicator is of bimetal type;its bimetal ele-
ment is wrapped with a heater cojl and becomes
heated by the current flowing in the coil. By de-
flecting, the element actuates the indicating
hand, making the hand move along the tempera-
ture scale.

The magnitude, of the current is determined by
the state of the thermistor in the engine unit.
This unit is installed on the intake manifold.
Speaking generally,a thermistor is a semiconduc-
tor resistive element whose chmic resistance de-
creases as its temperature rises;its resistance has
& negative temperature coefficient. When the

coolant temperature rises, the thermistor offers a
decreasing resistance,so that the current increas-
es,thereby deflecting the indicating hand wider.
The regulator is a means of maintaining a con-
stant current in the circuit for each ohmic resis-
tance state of the thermistor, and does so fune-
tion under the varying voltage condition of the
battery.

B8-5. Cooling System Services

Thermostat
If the thermostat valve is suspected of malfunc-
tioning , check first the possibility of some foreign

SC1010 SERVICE MANUAL
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matters being stuck on the valve seat to prevent
the valve from seating tight. Next, check the
thermostatic movement of the wax element in
the following manner:

Heat water in a pan by placing the pan on a
stove, as shown in Fig. 6-14. Grip the end of a
thread or small string by pinching it in the valve
and suspend the thermostat unit by holding the
other end of the thread or string. Immetse it in
the water, holding it about 20 mm (0. 78in)
above the bottom,and read the water tempera-
ture on the column thermometer.

1f the suspended unit falls to the bottom just
when the temperature rises to 82°C(179F dor
thereabout (which is the temperature at which the
valve should begin to open) ,the thermostat unit
may be deemed to be in sound condition.

If the valve begins to open at a temperature sub-
stantially below or above, the thermostat unit
should be replaced by a new one. Such a unit,if
re-used, will bring about overceoling or over-

heating tendency.

Fig. 6-14
Make sure that the air bleed hole of the thermo-
stat is clear,no clogged.

Fig. 6-15

Fan belt

This belt drives both alternator and watet pump.
Check the belt for tension. The belt is in proper
tension when a thumb pressure ( 10kg) applied to
the middie point of its span deflects it about 10-
15mm (6. 4-0. 6in. ). Inspect the belt for signs of

deterioration and replace it as necessary-

10-15mm (0. 4-0. 6in. )
as deflection

Belt tension
specification

NOTE
When replacing the belt with a new one,
adjust belt tension to 8-10mm (0. 3-0. 4

Fig. 6-16
To adjust the belt for proper tension ,loosen the 3

bolts securing the generator in place,and displace
it to slacken or tighten the belt.

ae1010 SERVICE MANUAL
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A loose belt,or a belt tending to break off or oth-
erwise defective, is often the cause of engine
overheating. Because of the importance of this
belt, it is strongly recommended that the belt be
replaced at regular intervals even when the belt
looks satisfactory in appearance.

Belt replacement
interval

Two years

(recommended)

Fig. 6-17

Radiator

If the water side of the radiator is found exces-
gively rusted or covered with scales,clean it by
flushing with the radiator cleanet compound.
This flushing should be carried out at regulat in-
tervals for scale or rust formation advances with

time even where a recommended type of coolant
is used. Periodical flushing will prove mote eco-
nomical. Excessive rust or scale will lower the
cooling efficiency

Inspect the radiator cores and straighten the flat-
tened or bent fins, if any. Clean the cores, re-
moving road grimes and trashes. ’
Flattened or bent fins obstruct the flow of air
through the core to impede heat dissipation.

Radiator flushing Two years

interval (recommended)

Fig. 6-18

Coolant level

Cooling water in service decreases its volume
gradually on account of progressive loss due to
water evaporation. Check to be sure that the wa-
ter surface is up to anywhere between FULL and
LOW marks on the resetvoir tank. The user
should be reminded of the need to daily check the
water level.

Fig. 6-19

Water hoses

Inspect each water hose for evidence of cracking
or breakage, and be sure that its connection is
tight. A defective hose or a hose showing signs of
malcondition must be replaced. Tighten the hose
connections as necessary.

SC1010 SERVICE MANUAL
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Fig. 6-20

B-6. Important Reinstalling Steps

Filling up the cooling system
Park the machine on a flat level floor,and fill in
until you see the coolant come up to the well part
of the radiator filler. Then,run the engine two ot
three minutes to recirculate the coolant. This re-
circulation will drive out air,if any,trapped in-
side, and will lower the coolant surface at the
filler. Add coolant until its surface shows up a-
gain in the filler,and fill up the reservoir tank,
raising the surface to FULL mark.
NOTE ;
Check to ensure that there is a clearance of
10mm Q. 4in. )between the end of the rubber
hose in the reservoir tank and the bottom of
the tank.

=l 10mm
—t L,

Fig. 6-21
Cooling fan
The cooling fan takes its position with two en-
graved cylinders facing outward {toward front

side). Be sure to mount the fan as shown in Fig.
6-22.

Fig, 6-22

108
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7. CAR HEATER (optional)

L .

[ TR I TR L R TT R R RSN T TR L R X

7-1. Description  sseestteeee
7-2. Electrical Circuit

P T R L LR T PR TR TR L R L]

7_3_ Heater Services tssassscsvssaevasenenas

ecs ssssesnassesIRR SRR
s eBa 48t 200 00N R EBOSRGRIE RRT

110
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"7-1. Description

The optional car heater is of hot water type. Its operation is quiet. It takes engine heat through the me-
dium of water and sends warm air into the room by means of a blower.
Since the blower drive is electrical, independent of engine speed, the heater is just as effective even

O m
when the engine is running slowly. In summer,the blower doubles as a fan for room ventilation, with

the heater valve kept closed.

| i

Radiator

Heater inlet hose

Fig. 7-1
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7-2. Electrical Circuit

The circuit diagram shown in Fig. 7-2 {llustrates how the blower motot is controtled. With the main
switch closed ,pulling the button of the fan switch to the first position passes a current through the mo-
tor. This current is small because the circuit has a resistor (indicated as“fan resistance” in the diagram) ;
and the blower runs slow under this condition.

Pulling the switch button all the way (to the second position)throws the full battery voltage across the
blower mator. A large curtent flows,and the blower runs with full speed.

Fuse box

d =} Menovie

|———= [f15A] ] =U/R

Fan switch

—T° um =L p
q
S/N —° E-—l =1p
Heater motor |—_—
R
.
1
1
f¢
! IWE.]
| Wire Symbol Al
-
B
R.wwsresRed

Battery

§/N e+ Grey /Brown
S/ResvesGrey /Red
U/Ress++Blue/Red

Fig. 7-2

SC1010 SERVICE MANUAL 17



sPo6PeePosTrePosPosPasile W Y Y L D (CE O CLY G RN G L G O G R Al ) G G CN D €

Fig. 7-2-1
7-3. Heater Services

Fan rasistor

This resistor is in the heater case. Inspect it for
signs of cracking or breakage and replace it as
necessary. If the blower motor will .not run or
when you replace the existing resistor, check to
be sure the resistor has an ohmic resistance of
4. 3 ohms. Use a circuit tester for this purpose.

Fan resistor specification 4. 3 ohms |

Fig. 7-3

Fan switch

Using a circuit tester, check this switch for circuit
continuity ;

(1)Swiich button in first position

Continuity should be verified betweenS/R
and U/R.

(2)Switch button in second position

Continuity should be verified between S/N
and U/R.

Fig. 7-4

Heater valve

This valve is installed in the heater box. When
warm air is wanted in the room,open the valve.

During the season not requiring the use of the

heater ,keep the valve closed.
L]

112
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The rough standard for opening and closing of
the heater valve is about 20°C (68 F )of the out-
side temperature.

NOTE .

Make sure not to leave the heater hose
removed even when the heater is not used.
This is important to prevent rust.

Rule of thumb on heater valve

Above 20°C | Keep the valve
When outside | (B8F) tight (closed)
temperatute is: | Below 20°C | Keep the valve
(B8TF) loose (openedy

SC1010 SERVICE MANUAL ‘ - 13
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8-1. Description

The principal components of the ignition system are,as shown in the circuit diagram of Fig. 8-1,the
spark plugs,distributor ,contact-breaker ,ignition coil and ,as the source of igniting enhergy ,the battery.

Note that the ignition ceil has two windings, primary and secondary.

Current from the battery flows through the primary winding and then the contact-breaker ;the contact
point in the breaker opens and closes to interrupt this current intermiitently.

Each time the primary current is interrupted,a very high voltage develops in secondary winding. It is
this intermittent high voltage that the distributor passes sequentially to the four spark plugs to fly a
spark across the gap in each,one plug a time.

The distributor is sort of rotary switch , whose rotor connects the four plugs,one at a time,to secondary
winding of the ignition coil through the wires called“high-tension”cords. Note that there are one high-
tension cord, from secondary winding to the center of the distributor cap,and four more high-tension
cords between the spark plugs and the four terminals on the cap.

The resistor ,connected in seriesbto prirﬁary winding , serves to reduce the inductance of primary winding
so that the high voltage generation in secondary winding will be stabilized.

NOTE ;
Whereabouts of terminal connections are clearly indicated in the diagram below. When inspecting the

electrical wiring,refer to this diagram and check to be sure that each connection is tight. Examine the

cords for torn insulation and for evidence of grounding.

Breaker

Distributor

I/-o\_“— |
=
Main switch [___J

Ignition coil

Battery

Spark plug

Fig. 8-1
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8-2. Description of Components

Distributor

Fig. 8-2 show; the distributor unit in section to
expose its internal mechanisms to easy. viewing.
The shaft is dtiven ftom engine crankshaft
through worm gearing,and rotates once for e-
very two revolutions of the crankshaft.

Inside the cap atre four side electrodes (for spark
plugs)and one center electrode (to which the se-
condary side of the ignhition coil is connected).
The arm of the rotor, mounted on the shaft,
touches the side electrodes one by one “distribute”
the high voltage to the spark plugs. ‘
Immediately below the distributing mechanism is
the contact-breaker , whose cam, mounted on the
shaft, actuates the breaker arm to make and
break the primary cutrtent citcuit for the purpose
already mentioned. The condenser (capacitor)se-
cured to the distributor body is for absorbing the
current surge, which would otherwise result in a
sparking across the contact point gap. The surge
occurs every time the contact point is opened,
and is due to,so to say, the inertia of electric
current. The object served by the condenser is
obvious;it is to prevent the point faces from get-
ting burnt by sparking.

The ignition is advanced automatically by cen-
trifugal action and by the difference between in-
let manifold vacuum and atmospheric pr'essui'e.
How the advancer operates will be described in
reference to Figg. 8-4,8-5,8-6 and 8-7.

Distributor data

Cam dwell angle | 52°

Condenser capaci-

tance 0. 25 microfarad

10° B. T. D. C./800r/min

Ignition timing (rpm)

Number of gear 13
teeth

Direction of rota-

tion Clockwise ,as viewed from top

Center electrode

Rotor: Vacuum control

Governor weight

Housing

Fig. 8-2

Ignition coil

The ignition coil is a sort of minature trans-
former and, as such, has an iron core around
which two coils are wound — primary and sec-
ondary windings mentioned above. The two are

80 close to each other that a sudden change in the .

magnetic flux produced by “primatry current”
flowing in primary winding(in a less number of
coil turns) induces a very large -electromotive

" force(voitage)in secondary winding(in a greater

number of coil turns). These.live parts are
housed in a tight ,insulator case topped by the cap

SC1070 SERVICE MANUAL
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mentioned above. Note that the cap has three ter-
minals; one high-tension terminal and two low-

tension terminals.

High«tension terminal

Primary terminal

fnaulator (Oi1)
Case
Core
Primaty winding
Secondary winding
Fig. 8-3

Timing advancer

The distributor shaft,from its driven-gear end to
the rotor-carrying end,is not a single solid piece;
actuaily this shaft is in two pieces connected to-
gether through the timing advancer. The ad-
vancer is essentially a flyweight mechanism.
Timing advancing action is accomplished by
twisting the top shaft plece relative to the bottom
one in the direction of shaft rotation.

The contact-breaker cam, mentioned above, for
actuating the breaker arm is mounted on the top
piece. The twisting movement is produced by the
speed-dependent radial (or spreading) movements
of the two flyweights.

{Befare adwance) (After advance)

Advancer feature
advancer

Crank angle

045 5500 3,000 - 4,000 5000 6.000

Running speed (r/min)

Vacuum advancer
When the engine is in lightly joaded condition,
the amount of fuel being supplied to it is not
much and, needless to say,throttle valve is open
but a little,so that the vacuum in the inlet mani-
fold side of the carburetor is high.
For fuel economy,it is desirable to advance the
ignition when the engine is burning a small
amount of fuel. The vacuum advancer utilizes
the high vacuum to preduce a force for actqating
the advancer rod in order to angulatly displace
the breaker plate,

MNOTE ;

The vacuum advancer starts working to

produce the advancing force when throttls
valve is 4° to §° open as measured from its

fully closed position.

The diaphragm is spring-loaded. With a high
vacuum, the differential pressure acting on the
diaphragm causes to overcome the spring force
and move in the direction for pulling the ad-
vancer rod. The rod so pulled turns the breaker
plate counterclockwise { counter to the direction
of distributor shaft rotation)to advance the igni-

tion.

Governor Governot
apring weight
Fig. 8-4
1A SC1070 SERVICE MANUAL



Diaphragm

Fig. 8-6

©

8

-
(=]

Ignition timing(crank angle)

100 200 300 200 500
Vacuum{mercury column mm)
Spark plugs

Each new machine shipped from the factory is
fitted with standard plugs.

Standard type

in, Parki Pl
Naniing  Pariing  Flug T41967

Wotks

6PocPosPecPecPesPecPaePocPecPececVesPosPecWocla W e¥aeleciesieceallosis

c . Insulater
opper cor!

Canter alactrode

Fig. 8-8

§-3. Maintenance Services

Distributor cap

Leakage of high#ension energy for ignition
shows up as misfiring in the engine. It occurs at
any part of the high-tension line where insula-
tion has failed or in a dirty distributor cap,that
is,an internally dirty cap.

A wider spark gap in the plug,a conditin often
found in poorly cared spark plugs,promotes the
tendency of high-tension energy to find a short-
cut to ground.

Cleanliness is very important for the distributor
cap. With a clean dry cloth, wipe off dust or
grime, if any, and inspect for any damaged
(scarred , scratched or cracked)part or any part
evidencing high-tension leakage inside the cap.

Be sure to replace such parts.
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Distriburtor driven gear

Inspect the gear teeth for wear, and see if the
backlash is normal or not. Excessive backlash can
be told by turning the shaft back and forth, with
its driven gear in mesh with driving gear. Malad-
justed ignition timing is often due to excessive
tooth wear in this gearing and,in such a case,
can be cortected by replacing the driven gear.

Fig. 8-10

Spark plugs

The spark gap specification is 0. 7 ~ 0. 8mm
(0. 027~0. 031in). Be sure to use a thickness
gauge in checking the gap. A wide gap is just as
bad as a nattow gap. The 0. 7 ~ 0. 8mm
(0. 027~0. 031in) gap will produce the right
kind of sparks needed by the air-fuel mixture in
this engine.

%L—' 0. 7~0. §mm

e (0. 027~90. 031 in)

Fig. 8-11

Contact point faces

In the contact breaker,push the breaker arm with
your fingertip just alittle so that you can see the
point faces. If the faces are. oily ,clean ;if rough-
ened, smoothen by grinding. In most cases, the

point faces can be reconditioned by grinding with
a file ot oil stone. Points worn beyond repair
must be replaced.

The illustration, below, tells what must be done
in each case but the last one showing a pair of
properly aligned,smooth faces. Wear or burning
is hard to occur in the contact point whose point
faces are in the condition labeled "good” .

Condernser
Capacity
too smalil

®
-
@
Norrnal

Fig, 8-12

Checking the primary circuit for fauit

If the engine misfires or dees not fire up at all
where its spark plugs have just been checked to
be in good condition, the first step of locating the
cause is to check the primary circuit (between
distributor and ground)for continuity by using a
cireuit tester as shown. Since the contact point is
open, the tester should indicate discontinuity (in-
finjtely large resistance) ;if continuity is noted, it
means that there is a fault somewhere along the
primary circuit, which could be in condenser or

elsewhere.

120
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Fig. 8-13 @DOpen

Condenser

Check the condenser for capacitance by using the
electro-tester. You may do so with the condenser
in place or removed. When checking it in place,
that is ,as mounted on the distributor,be sure to
have the contact point opened. A condenser not
meeting the following capacitance specification

must be replaced ;

Condenser capacitance

0. 25 microfarad
specification -

Fig. 8-14 (@ 0pen ®Push

Ignition coll

{1)Sparking performance test

The purpose of this test is to see if the ignition
coil is capable of producing high voltage surges
forceful enough to fly good sparks at the ignition
coils at all times, particularly when its tempera-
ture has risen to the normal operating level. Use

CRANGAN P & S S '

of the electro tester is assumed for this test. With

the ignition coil connected to ‘the tester, as
shown, let the spark fly across the three-needle
gap. Continue this testing for about three minutes
so that the coil will get warm to simulate the
nermal operating condition. The coil may be
deemed to be in good condition if the sparking is
stable, without any misses. In the use of the elec-
tro tester for this purpose, do not enlarge. the
three-needie gap wider than 7mm (0. 27in. )

Fig. 8-15

(2)Resistance measurement

Measure the ohmic resistances of primary and
secondary windings in the ignition coil. If the
readings are in agreement with the prescribed
values, indicated below,the coil may be judged to
be in good condition. Take readings when the coil
is hot, about 80°C (176 F ); this' is because we
ate interested in the performance of the coil at
the normal operating temperature, not of a cold
coil.

About 3ohms (in clusive of
the 1. 5ohm resistor)

Primary winding
resistance

Secondary winding
resistance

About Bkilohms
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[N
10°(B.T.D.C.) v
(D) Timing mark

(2) Timing match

mark
| ; il
Fig. 8-16 Fig. 8-17
2)Remove the distributor cap. Turn the rotor to
8-4. Important Reminders for Reassembly make the center (3) of rotor flush with mark

@ embossed on the distributor housing, as

and Installation shown in Fig. 8-18.

Distributor

When re-installing the distributor, be sure to in-

zert it into the distributor gear case in the follow-

ing sequence;

1) Turn over crankshaft in normal direction to
index the (10° B. T\ D. C. Ytiming mark (3) to
the timing match mark &). The 10° mark is
the one provided on flywheel. See Fig. 8-17.
Normal direction of crankshaft is clockwise as
viewed from front side.

| cAUTION,

1 After aligning marks @ and @, remove

[

|

Fig. 8-18
3) Insert the distributor into the distributor gear
case, indexing the embossed mark &) of dis-

tributor flange to center @ of the distributor
| arms are found to be riding on the cams, mounting screw hole.

tyrn over crankshaft 360° to align the two
| marks anew.

cylinder head cover to visually confirm that
the rocker arms are not riding on the

‘ camshaft cams at No. 7 cylinder. If the

@ Mounting hole

Embaossed
mark @

Fig. §-18-1
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High-tension cords

Install the four high-tension cords by referring to
Fig. 8-19, making sure to identify the four cap
terminals of the distributor for the four cylin-

ders.

No.d Cylinder
No. 1 Cylinder To ignition coil :i::l'-“ﬂmn
igh-tensi d

high-tension eorNo. 2 Cylinder  No. 3 Cylinder high-tension
high-tension cord cord

No. 1 Cylinder high-tension cord
No. 2 Cylinder high-tension cord

No. 4 Cylinder
high-tension cord

No. 3 Cylinder
high-tension eord

Fig. 8-19

8-5. Ignition Timing

Specifications

10° B. T. D, C. at 900t/min
(rpm)

1>3>4-»2

Ignition timing

Ignition order

0. 4~0. bmm

Breaker point 820® | (0 016~0. 018in. >

Checking methods

Check to be sure that the point gap is within the
specified range, from 0. 40 to 0. 50mm (0. 016
~0. 019in. )and then check the ignition timing
on No. 1 cylinder. To adjust the point gap,loosen
screws (D and move the stationary point with
plain screwdriver inserted into slit ().

Fig. 8-20
(1)Checking and adjusting with timing light
CHECKING ;

| Tie the light to No. 1 high-tension cord. Start up
| the engine and run it at 900r/min. Under this
| condition , direct the light to the flywheel. If the

10° timing mark @ appears aligned to the timing
match mark (B, the ignition is properly timed.
See Fig. 8-22.
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10°(B.T.D. C.)
(4) timing mark

() Timing match
mark

Fig. 8-22

ADJUSTING ;

If the mark @) is off the mark(8),adjust the tim-

ing as follows,

1)Check to be sure that breaker point gap is be-
tween 0. 4 and 0. 5mm (0. 016 and O.
018Gin. ).

2)Loosen the distributor clamp bolt and turn the
distributor housing in place to advance or re-
tard the timing.
NOTE ]
@ Turning the housing counterclockwise

advances the timing,and vice versa,
pAfter repositioning the housing, check the

timing with the timing light and, as

necessary,repeat step 2).

(2)Checking and adjustment with the timing
tester

The timing tester has a built-in buzzer.

Connect one of its leads to the primary-circuit
termipal of the distributor and the other lead to
the distributor body. Slowly turn the crankshaft
by rotating the cooling fan clockwise while
watching the timing marks. (have the ignition
switch turned off. )

The buzzer should start sounding off just when
the marks come into register, indicatiog that the
engine is set for the specified timing.

CAUTION ]
With timing marks &) (7) lined up as shown
in Fig. 8-23, remove the cylinder head
cover and check to be sure that Mo. ]

cylinder rocker arms are not riding on cam

shaft by ene rotation ( 360°) clockwise (as
viewed from front side ). This turning
should cause the buzzer to sound off just

when the marks coms into alignment.

NOTE,

The two tester leads are given poiarity_!

signs, (- )to one and (— )to the other

lead ; connect the red lead to{ -+ )cord,and
‘ the black lead to ( — ) cord, of the
| distributor.

( lobes. If the arms are up,turn over crank-

10°(B. T.D. C. ) i
(§) timing mark

/\z/ Timing mateh
rark

Fig. 8-23

Pk a0 PR
Fig. §-24

ADJUSTING ;
Upon noting that the ignition is not timed to the

Timing tester
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specification , proceed as follows,

1) Make sure that the breaker point gap is set
right,that is,between 0. 4 and 0. 5mm
(0. 016-0. 019in. ).
2)Bring timing mark into alignment with
mark (7),as shown in Fig. 8-23. Mark @) re-
presents the 10° crank angle.
3) Loosen the distributer clamp bolt, and
slowly rotate the distributor housing until the
buzzer starts sounding off. Hold the distribu-
tor right thete and tighten the clamp bolt.

NOTES;

1. Turning the

housing  counterclockwise
advances the timing and vice versa.
2. After tightening the clamp bolt, check the

timing once again.

Checking the timing advancer action
(DCENTRIFUGAL ADVANCE;,

Hook up the timing light,disconnect the vacuum
hose from the vacuum advancer. Check that the
ignition advancer increase up its speed as shown
in Fig. 8-4. If not, that means something is
wrong with the advancer. The controller return
spring cracked or weekened or load bonded re-
sults in this problem.

Note ;

When ignition timing is in conformity with the

readings in Fig 8- 4,add 10° to the readings (in -

static ignition).

@VACUUM ADVANCE;

Connect the vacumm hose again,run the engine

without load. Check the flywheel timing mark

with the timing light.

a. When the engine runs at 3, 500r/m,read out
the timing value according to the crank angle.

b. When the engine runs at the speed stated
above,remove the vacuum hose from the car-
buretor , read out another reading. The differ-
ence between the first reading and the second
one is the advance angle.

Note;

If the first reading i$ mostly the same as

the second one, it means the vacuum ad-
vance is wrong.

Note;
Before checking the vacuum advance, be
sure no leakage, crack,and damage of the
vacuum hose.

8-6. Repalcement of Distributor Drive
Gear

.Replacing a worn-down driven gear (a patrt of

the distributor assembly ) is not enough. Inspect
the drive gear, too, and replace it if it is badly
worn down. The drive gear can be removed from

" the camshaft.

Worn gears in the distributor drive are likely to
disturb the ignition timing and must be replaced.
When pressing the replacement drive geat onto
camshaft, be sure to position the gear angularly
as shown in Fig. 8-25. Note that the tooth root is
radially centered on the center line through the
keyway provided in camshafi.

NOTES .

1. Before removing the drive gear from the

camshaft, scribe a match mark on this
shaft and, when
replacement drive gear, refer to this

mounting  the

mark.

2. There is no need to discriminate between
the two end faces of the drive gear ;the
gear may be fitted with either end held
foremost.

CAUTION,

Distributor gear case

Where the distributor gear case has been
removed in engine disassembly or at any
other occasion, be sure to fill up the case
with 60cc (2. 03/2. 11 US/Imp oz) of
engine oil after re-installing the case.
Never start up the engine with the gear
case empty of oil.
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Front side view

Fig. 8-25
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9-1. Description

A shift-lever type starter motor is used for cranking the engine. The motor is mounted on the crank
case, with its drive pinion meshed with the ring gear of the flywheel. In the following illustration , note
that the whole motor assembly inclusive of the magnetic switch and lever mechanism is enclosed.

Magnet switch

Drive lever

Armature brake

Pinion

Over running clutch Commutator
Armature

Fig. 9-1
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9-9. Specifications

Voltage 12volts
Qutput 0. 8kw
Rating 30seconds
Direction of rotation ‘ Counterclockwise as viewed from pinion side,

Brush length

19mm (0. 75in. )

Numbet of pinion teeth 8

No-load characteristic 50A maximum at |1 volts, 5,00‘0rpm minimum

Load characteristic

270A maximum at 3. 5 volts and 0. 7 kg-m torque, 1,200
rpm minimum

Locked rotor current B00A maximum at 7. 7volts, 1. 3kg-m minimum

Magnetic switch operating voltage 8volts maximum

9-3. Cranking Action

Starting up the motor

Turning on the starting switch results in a small current flowing through the holding coil and another
through the pull-in coil ,both in the magnetic switch. The former current flows direct into grgund ,but
the latter flows through motor armature and field. In other words, motor begins to run. In the magnetic
switch, the two coils energized—pull-in coil and holding coil—develop a combined magnetic pull, by
which the moving cote is pulled against the force of the spring and moves toward the right(in the illus-
tration). At this time,the motor armature is running but slowly because of the small initial current. As
the moving cote is forced toward the right,its left end turns the shift lever around its pivot,so that the

bottom end of the lever pushes the clutch toward the left . Since the cluteh is splined to the motor shaft

and because the motor shaft is rotating,the clutch advances toward the left as assisted by the helical

splines.

" Fig. 9-2

Starter switch

Pull-in coil

Contact plate

Holding coil

iwsnminme il

g mom
WA
WL L L

SURNLASNANAY

Clutch iy Brake
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Pinion meshing with the ring gear

The pinicn may mesh into the ring gear smoothly ot may bounce on the ring gear , depending on the
relative positions of their teeth. In the latter event, the springs mounted on the clutch absorb the shock
and,since the pinion is rotating and being pushed,its teeth will eventually mesh into those of the ring
gear. In either case,the shift lever is allowed to turn fully and permit the moving core to be kept pulled
all the way toward the right. When this happens,the main contactor of the magnetic switch closes to
connect the starter motor direct to the battery. Consequently ,a very large current—load current—flows
through the motor to develop a normal cranking torque for driving the engine crankshaft through the

drive pinion and ring gear.

Fig. 9-3

Engine cranking

When the motor is cranking the engine with full foree,the pull-in coil is bypassed or shunted but the
holding coil remains energized to hold the moving core in its shifted position. Under this condition, the
shift lever is pushing the pinion by overcoming the force of springs.

As the engine fires up and begins to run steadily and if the starting swiich is kept closed,the ring gear
starts driving the pinion. When this occurs,the pinicn merely spins on the motor shaft without transmit-
ting this reverse drive to the motor. This is because the clutch is of oveirunnmg type.

Fig. 9-4
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Terminating cranking operation

Turning off the starting switch de-energizes (shytting off the current)the holdiné coil so that the pull
hitherto acting on the moving core disappeats. By the force of the spring ,then,the shift lever is turned
back and the moving core is forced toward the left to open the main contactor. This shuts off the load
current,and the dtive pinion,shift lever and moving core go back to their original positions.

Fig. 3-5
9-4. Removal

1)Disconnect battery cable from the negative(-)terminal of the battery.

2)Disconnect the plus cord(+ )and white/brown lead wire from the starter motor.

3)Remove the two bolts securing the starter motor assembly to the crank case,and take off the starter
motor.

9-5. Disassembly

1)Remove the nut securing the end of the field
coil lead to the terminal on the head of mag-
netic switch.

2)Take off the magnetic switch(Dfrom the
starter motor body by removing the two
mounting screws.

3) Remove the beating cover (2), and take out
lock plate brake spring@and rubber@).

Fig. 9-7 ®ctip

4) Disassemble the brush holder section in the
following sequence ;
(1)Remove two through bolts.
(2)Detach commutator end frame.
Fig. 9-6 (3)Draw brushes out of the holdet.
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(4)Take out the brush holder.

Fig. 9-8

5)Remove the case complete with field coils.

6)Pull off the set pin from shift lever,and take
out the rubber and plate inside the housing.

7From the housing,take out the armature,

starter clutch and shift lever.

must be checked.

1f the pinion plunges out satisfactorily, then the
inability of the motor to crank the engine is like-
1y to be due to some defective condition in the
commutator or in the armature, provided that the
battery is in good condition and that the circuit
for applying the battery voltage to the motor is
free from any open or fault. Having narrowed
the scope of search for the cause of trouble to the

motor proper.procead as follows,

Checking the field coils

Check to be sure that the field circuit is neither
grounded ar open-circuited. This can be effected
by using a circuit tester as shown. If continuity is
indicated by the tester hooked to the housing or
frame,it means that the insulation has failed,re-
sulting in a grounded field coil. Such a fault can

be corrected by repair in most cases.

Fig, 9-9
"

8)Draw off the starter clutch,as follows,
(1)Draw stop nut toward the clutch side.

(2)Remove snap ring and slide off clutch.

3-6. Maintenance Services

In the event the starter motor is found unable to
crank the engine,the first thing to be checked is
whether the drive pinion plunges out. If the pin-

ion does not piunge out,then the magnetic switch

Fig. 9-10

Checking the armature

« Using the circuit testet ,see if there is any con-
tinuity between commutator and armature core.
The tester will indicate infinite resistance if the

insulation is in sound condition.

132
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necessary for removal by eutting is available
without reducing its diameter to the limit.

Standard Setrvice limit
Comimutator
diameter 32. 5mm 30. 5mm
(1. 28in. ) (1. 20in. )

Fig. 9-11

* Again using the tester, check for continuity
between each pair of adjacent commutator
segments, If discontinuity is noted at any part
of the commutator,replace the whole sub-as-

sembly of the armature.
Fig. 9-13 (@Sand paper

* Make sute that the mica between each pair of
adjacent segments is undercut to the prescribed
depth. The conventional undercutting tech-
nique is to be used in repairing the commuta-

tor.,
Standard Service Hmit
Mica
undercut 0. 5~0. 8mm 0. 2mm
(0. 02~0. 03in. > [ (0. 007in. )

Fig, 9-12

Servicing the commutator

» If the surface of the commutator is gummy or
otherwise dirty ,wipe it off with a ¢loth damp- -
ened with gasoline. If the sutface is coarsened
or in burnt condition ,smoothen it by grinding
with sandpaper. If the surface is grooved
deep, it may be necessary to remove the
groove marks by turning the commutator in a
lathe ; such turning is often successful in re-
conditioning the commutator if the extra stock
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+ 0.5~0. 8mm
(0. 02~0. 03in)

Normal

Fig. 9-14

Testing the magnetic switch

Before separating the magnetic switch from the
motor proper just removed from the crankcase,
test the switch by connecting the batiery to the
switch ,as shown,to see if the drive pinion jumps
out when the battery voltage is applied. (With
the positive terminal of the battery cable end. )
With the switeh coils in sound condition, the
drive pinion will jump out and, even when the
main circuit is opened at“A”, will remain in
“jumped out”position. If undoing the connection
at” A”causes the drive pinion to retract,it means

that the hulding coil is defective.

worn down to the service limit, replace them.

Standard Service limit
Brush length 19mm 12mm
(0. 75in. » (0. 47in. >

Fig. 9-16

Servicing the brush holders

Make sure that the insulation between the two
brush holders, positive and negative, is in good
col?dition. This should be verified with the use of
the circuit tester. If any continuity is noted, re-

pair the insulation.

Fig. 5-15

Servicing the brushes
Check the length of each brush. If brushes are

Fig. 9-17
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9-7. Important Reminders for Starter Motor Reassembly

Various parts of the starter motor assembly need lubrication at each overhaul. The lubrication points are
illustrated below ; (Also requitred is locking by punching. )

N= ] [

Fig. 9-18

1) Give grease to the bush in the drive housing.

2)Grease the helical splines before mounting the clutch sub-assembly.

3)Grease the sliding or contacting surfaces associated with shift lever.

4)Grease the bush fitted into the end frame and also the armature shaft end inserted into this bush,

5)After installing the stop nut,lock it by staking at two places with a punch.

6) Adjust the length of the moving stud so that the clearance between the stop nut and the pinion in
plunged-out condition will be from 1 to 4 mm (0. 04 to 0. 16in. ). To check,tun the motor in no-
load condition to plunge out the pinion and wait till the motor speed settles.
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10. CHARGING SYSTEM
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10-2. Charging Operation +:+--

10-3. Alternator

70-4. Alternator Regulator

10_5: Battery “esnasseassnnssssn e
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10-1. Description

The charging system consists of the alternator complete with a means of rectification for producing DC
output power,and the two-element regulator unit for controlling the veltage.

In the alternator,the armature is stationary ;it consists of three coils mournted-on the stator in such a
way as to produce three-phase alternating volitage. This voltage applies to the rectifier for full-wave
rectification. The rectifier delivers power in the form of direct current.

Against the stationary armature,revolving magnetic fields are produced by the field winding carried in
the rotor. This feature of construction of the alternator strikes a distinet contrast to the dynamo (DC
generator) ,in which the field is in the stator while the armature is in the rotor.

The magnitude of three-phase AC power available from the ajternator to its rectifier is directly propor-
tional to rotor speed and field (excitation )current. It is the function of the regulator unit to control the
field current automatically in such a way that the output voltage unit to control the field current auto-
matically in such a way that the output voltage remains constantanother function is to control the cir-
cuit of the charge warning lamp. Thus, the regulator unit has two element;one is voltage regulator for

performing the first function and the other is voltage relay for the second function.

Alternator

"
Fig. 10-1
710~2. Charging Operation

The following description of the system operation is referenced to the circuit diagram indicated in Fig.
10-2. Closing the ignition switch connects the charge warning lamp to the battery;a small current flows
through the lamp, lighting this lamp to signify that the alternator is not charging the battery, and
through the contact point of voltage relay to ground. Another current flows from the battery through
the contact point of voltage regulator into the field winding in the alternator rotor,thereby producing
magnetic fields around the rotor. These fields,which are stationary at this time because the rotor is not
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running, link the armature coils and the rotor poles through the air gap between stator and rotor.
Under these conditions,suppose the engine is started up. The rotor begins to run,and its magnetic fields
revolve to“cut”the three armature coils in succession. In each armature coil,an electromotive force is
generated by electromagnetic induction. This force changes its direction alternately. Conseguently, the
three armature coils apply three alternating voltages to the rectifier. Viewed collectively , these voltages
constitute the three-phase output voltage of the alternator.
The rectifier consists of three pairs of rectifying diodes, forming three one-way paths of current for
full-wave rectification to convert the alternator output power into a diréct current power , which iy
available from the“B”terminal of the alternator-rectifier unit, relative to“E” (ground )terminal.
As the engine picks up speed,the electromotive force induced in each armature coil increases,so that the
output voltage appearing at terminal “B” (relative to terminal “E”)becomes high enough to*push”elec-
tricity into the battery through its positive terminal. In other words,the battery begins to draw a charg-
ing current.
Let’ s take a look at the pressure coil of th@ voltage relay. One end of this coil is connected to terminal
“E”and the other end to the neutral point“N”of the three armature coils. Potential level of “E”
(ground)is now so much lower than that of “N”that a current flows in the pressure coil to develop a
magnetic pull. Consequently, point“P5”separates from point“P4”and touches point“P6”; tHe charge
warning lamp thus becomes shunted and stops burning to signify that the battery is getting charged.
During the early stage of engine starting, the alternator output voltage may be lower than the battery
voltage;even in such a case ,no current flows from the battery into the alternator because of the recti-
fier diodes. The reason why a cutout relay is not used here is explained by the presence of the diode rec-
tifier.
The function of the voltage regulator with its voltage coil is to alter the path of field (excitation)current
for the field coil,in order to maintain the alternatbr output voltage at a relatively constant level. When
this voltage rises owing to a rise in engine speed , the voltage coil pulls point“P2”away from point“F1”,
thereby introducing the control resistor“R1”into the field circuit. Field current falls slightly because of
this resistance and , consequently, the output voltage falls to the normal level. If the engine picks up
speed further,the magnetic pull deveioped by the voltage coil increases to bring point“P2”into contact
with “P3”,thereby shunting the field coil to reduce the field current to zero. Under this condition , volt-
age generation in the alternator is dependent on the residual magnetization of the rotor,which is small
enough to keep down the output voltage to the normal level.
The foregoing description of the voitage regulator operation may be summarized as followsthe regula-
. for controls the alternator output voltage by controlling the field current in three steps; first allowing a
full field current to flow ;secondly, by inserting a resistor into the circuit to reduce the field current;and

thirdly , by shunting the field coil to reduce the current to zero.
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Fig. 10-2
10-3. Alternator

Description )

In order to distinguish it from conventional automotive dynamos,the AC generating device is called an
alternator for it produces a DC output from three alternating currents generated in its winding.

The alternator consists of ; the rotor (which produces revolving magnetic fields) ,stator (which is a series
of coils disposed and arranged to form three coil groups) , two slip rings and two brushes(through which
DC excitation current is fed into the field winding of the rotor),and the rectifier (which consists of 6
semiconductor diodes,and is built in the alternatot).

In operation,the revolving magnetic fields“cut”the stator coils. In other words, the three groups of coils
experience changes in magnetic flux. By the flux changes,an alternating electromotive force (emf)is in-
duced in each coil group. Thus, three alternating voltages are available from the stator.

The six diodes are arranged so that they“rectify”or convert the three alternating outputs into a DC out-
put. Three-phase full-wave rectification is effected by the built-in rectifier.

In terms of eleciric current,a diode is a circuit element that passes the cutrent only in one direction. Of
the six diodes,three are arranged to pass currents in the same direction,and the remaining three in the
opposite direction. Since three alternating currents undergo full-wave rectification and are combined in-
te one by superposition and are combined into one by superposition , the DC output of this alternator is
much steadier and carries much less pulsating or ripple components than a DC output made available by
full-wave rectification of a single-phase alternating current.
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Field-coil

Stator

Fig. 10-3

Data and Specification
- Clockwise as viewed from

Direction of rotation

Nominal operating pulley side
pe 12Volts
voltage i
1
: Maximum permissible
i : 13,000rpm
Maximum alternator 35A alternator speed
output

Working  temperature | -40°C~80°C
Polarity Negative ground range (-104°F~176°F)

Effective pulley
65mm(2. 56in. )

diameter i Rectification Full-wave rectification
No-load alternator 1,050~1,250rpm,
speed 14 Volts at normal tem- Removal

perature (1) Disconnect the negative battery cable from

the battery.

4, 000rpm maximum, (2)Disconnect from the alternator the red cord
Fuil-load alternator -
spoed 35A,14 Volts at normal and circuit coupler.

temperature (3)Remove the bolts securing “V”belt adjusting

arm and alternator and take down the altet-
nator.
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Alternator Disassembly

Remove the nut securing the fan to the rotor
shaft. To do so,the shaft must be held rigid and
steady by using a special tool(A).

Hexagon wrench, 6mm

Fig. 10-6

Remove the 3 nuts securing the rectificr holdet

in place ,and one other nut holding down the ter-

minal insulator. Remove the rear end cover.

Fig, 10-4

Remove the 3 bolts fastening the end frame to
the rotor housing;tap on the edges of the end
frame with a wooden mallet to separate it from
the housing, thereby severing the rotor from the

stator.

Fig. 10-5

Draw out the rotor. It may be necessary to light-
ly tap on the core and housing.
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Remove the briish holder from the stator.

Fig. 10-8

NOTE;

The alternator is to be reassembled by reversing
the foregoing sequence of steps. Before inserting
the rotor into the housing, be sure to have the
brushes installed in the holder. (Use a propersize
rod@, manipulating it from the rectifier side,to set
‘|the brush in the holder. )

Maintenance Services

(1)Rotor

« Testing the rotor for open-circuit
Check to be sure there is continuity between
the two slip rings when tested as shown. Ab-
sence of continuity means that the field coil is

open-circuited and must be replaced.

4~~5ohms

Ring-to-ring circuit resistance

Fig. 10-10

« Testing the rotor for grounding
Check to be sure there is no continuity be-
tween the slip ring and the rotor shaft when
tested as shown. Presence of any continuity
means that the insulation on the field cojil has
failed , making it necessary for the rotor to be

replaced.

Fig. 10-11

(2)Stator
Check to be sure there is no continuity be-
tween the stator core and each armature coil;
any continuity noted means that the coil is
grounded. A grounded armature coil can be
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corrected by locating the faulted point and non-continuity in the other direction.
repairing the fault. Put ohmmeter lead to terminal“B”and the

other lead to terminal“N”;then swap the two
leads. Of the 2 ohmmeter indications, one
should be about 20 ohms,meaning continui
ty,and the other should be infinity (non-
continuity ).

Put ohmmeger lead to terminal “N”and the
other lead to terminal“E” ;then swap the two
leads. In this case,too,the two ohmmeter in-
dications should be similar to those men-

tioned above.

Fig. 10-12

(3)Brushes
Check each brush for wear by measuring it
length ,as shown. If the brush is found worn
down to the service limit, replace the brush

and holder altogether.

Standard Service limt
Brush
length 16, Bmin 11. Omm
(0. 85in. > (0. 45in.) Fig. 1014

(5)Alternator load performance
With the alternator-rectifier unit in place,
run the engine in a speed range of 3,000 to
4, 000rpm, with head lamps, 4-way flashers
and wiper motor turned on,and check the al-
ternator output voitage and current. Compare
the readings against the prescribed values,in-
dicated below. An output current which is
small means the possibility of the rectifier
being defective,any of the stator (armature,

coil open-circuited, or an insulation failure

resulting in a grounding fault).

Fig. 10-13
Standard output 13. 8~14. 8volts, -

(4)Rectifier voltage and current 20A minimum

The rectifier is to be checked with the ohm-
meter for continuity in one direction and

144 SC1070 SERVICE MANUAL



mmmmmwmwmmﬁmﬁmmmmmmmwa@ W s¥eeWosPecPaciosyacye

Fig, 10-15

10-4. Alternator Regulator

In the two-element regulator, one coil acts as
voltage limiter or regulator and the other coil as
relay for controlling the charge warning lamp. It
should be noted in the circuit diagtam that the
magnetic pull developed by the voltage coil to
move its moving point “P2”is roughly propor-
tional to the alternator output voltage, whereas
the magnetic pull developed by the pressure coil
of the relay is dependent on the potential level of
neutral point“N”of the armature with respect to
the ground. A clear understanding of these rela-
tions is essential in checking, testing and servic-
ing the regulator unit.

Armature gap

Adjusting arm

PointP]
(Low-speed )]~

Voltage regulator

Fig. 10-16

Armature gap

Adjusting arm Moving point P5

Point P4 Point P

Point gap

Voltage relay

Fig, 10-17

Specifications

Regulated voltage 13. 8~14. 8volts

Voltage-relay cut in volt-
g y 4~5. Bvolts
age

Maintenance services

(1) Voltage-regulator limiting action test
Hook up a voltmeter ,inserting it between the
alternator “B” terminal and ground, and run
the engine within a range 2,000 to 3,000t/
min, while reading the voltmeter indication.
The voltage read is the charging voltage as
limited by the action of the voltage regula-
tor; the reading should be within the pre-
scribed range , which is indicated below. If the
charging voltage is found too high or too
low,adjust it by bending the adjusting arm of
the voltage regulator.

13. 8~ 14. 8volts for
2,000~3,000

revo | lutien (rpm)

Prescribed range of
charging voltage
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Fig, 10-18

(a)If the charging voltage is noted to oscillate or
otherwise be unstable, it is most likely that
the contact point faces in the voitage regula-
tor are dirty or roughened. Cleaning and
smoothening the faces will remedy this mal-
candition.

(b)If the charging voltage is too high,the possi-
ble causes are as follows.

» Armature gap is too wide on low-speed side or
high-speed side in the voltage regulator.

« Contact resistance at high-speed side point is
too large.

« The coil of veltage regulator ot relay is open-
circuited.

+ Dpen eircuit in the line 10“N"or*B”terminal
of the regulator unit. (Refer to Fig. 10-20)

« Contact pressure is too high on low-speed side
point.

« Imperfect grounding of the regulator unit.

(2)Continuity test on field coil

Usipg the ohmmeter, check for continuity be-
tween the “E”and “F”terminals of the alter-
nator, as shown. The meter should indicate
continuity with a resistance value meeting

the following specification ;

Standard field circuit
: 5~9 ohms
resistance

Tig. 10-19

(a)If the resistance value noted is too small,it is
likely that there is a short-circuit through in-
sulation layers in the coil.

(b)If the resistance value noted is too large,the
following possibilities must be considered .

An open-circuit is developing in the field coil.

- The brushes are not seated properly on the slip
rings.

« Brushes or slip rings are burnt.

(3)Checking terminal-to-terminal resistanves
Pull off the connector from the regulator
unit, remove the cover,and check the resis-
tance between terminals, Refer the resistance
readings to the following chart to diagnose
the internal condition of the regulator unit.

1G N i
Blue/Red Rucl/Wh:tg Vloh.t/‘{&,llow

Blauk Whne/Rnd C

Fig. 10-20
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Guide on regulator diagnosis
Normal
Terminal State of State of .
) resistance value Diagnosis
. checked vol, relay vol. regulator
(ohms)
If not zero,point contact is detective on
Standstill Zero
low-speed side.
IG-F
If infinity is noted, control resistor is
Operated Approx. 11 .
open-circuited.
i If not zero, relay contact peint is not
Standstill Zero .
closing fully.
L-E If zero, relay point faces are fused to-
Operated Approx. 100 gether. If infinity is noted,voltage coil is
open-circuited.
If zero,pressure coil is shorted. If infini-
N-E Apptox. 24 . .
ty spressure coil is open-circuited.
If not infinity ,telay point faces are fused
Standstill Infinity
togethet.
B-E . P
If zera,valtage coil is shorted. If infini-
Operated Approx. 100 ty, voltage coil is open-circuited or con-
tact action of the point is defective.
. . If not infinity ,relay point faces are fused
Standstill Infinity
. together,
B-L
If not zero,contact action of the paint is
Operated Zero i
defective.
NOTE .

In the above chart, “standstill”means that the regulator unit is in de-energized state ; “operated”means
that the armature is pulled in by the coil. '

(4)Gap adjustrhent
(a)Voltage relay

Using a thickness gauge,check the two gaps,
point gap and armature gap. Refer the gauge

adjust the gaps as necessary.

Gap specifications

Armature gap Approx. 0. 8mm 0. 023in. )

readings to the specification value, left, and Point gap Approx. . 4mm (0. 015in. >

SC1070 SERVICE MANUAL
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Fig. 10-21 Fig. 10-22

(b)Voltage tegulator

: -5. Batter
Two gaps are to be checked, point gap, and 10-5 y

armature gap. Use a thickness gauge, and 1)Battery specifications
compare the readings taken against the fol- Model B-QA-38
lowing specifications. Adjust the gaps as nec-
Rated capacity 36AH, 12Volts
essary.
Gap specifications Electrolyte 2. 2litres

) (5. 3/4. 4 US/Imp. Pt. )
Armature gap | Approx. 1. Jmm((0. 043in. )

1. 280 when fully charged at
25°C(68°F)

Point gap Approx. 0. bmm (0. 01%in. ) Blectrolyte §. G.

2)Care of the batiery
The following information is basic in nature and is nothing new ;it is merely a reiteration of what every
service shop personnel knows about the automotive storage battery. The information is intended to serve
as a reminder to the reader,with a hope that he will,in turn,remind each final user of the important
basic facts about the battery whenever opportunity permits him to engage in a conversation with the fi-
nal user in the shop or out of the shop.
(1)'{he battery is a vary reliable component, but needs periodical attentions.
Keep the battery container clean;prevent rust formation on the terminal posts;keep the electrolyte
surface up to level in each cell-uniformly in all cells;and try to keep the battery fully charged at all
times.
(2)Preserve the capacity of the battery.
There is a limit to the ability of the battery to hold electricity in store. This limit is called“capaci-
ty.
There are several ways for the battery to lower its capacity
(a)Loss of electrolyte,or fall in electrolyte level.
When this happens, the battery cannot hold so much electricity as it originally could. Handle the
battery with care when you take it down. Barring the loss of electrolyte by careless spilling or other-

”
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wise, the electrolyte level goes down gradually in the battery at work because the water content of it
evaporates. Periodically refill distilled water to each cell,as necessary,so that the electrolyte is al-
ways up to the specified level. Never allow its surface to fall so much as to expose the cell plates.
(b)Overcharging the battery in place or off the machine.
In recharging the battery off the machine, caution must be exercizcd so as not to overcharge it.
Overcharging gives rise to several complexities. For one thing,it heat: up the battety to melt the
pitch to result in a destroyed battery. Overcharging could occur in a battery in place if the voltage
regulator is maladjusted to allow the alternator (or the dynamo in other machines)to develop too
high an output voltage. For another thing, “gassing”occurs in a battery being overcharged to result
in a loss of water content. One of the most serious consequences of overchaiging is the swelling of
positve-plate grids,causing the grids to crumble and the plates to buckle.
(c)Undercharging the battery in place.
Regulator malfunctioning is usually the cause of the battery remaining in a state of charge far be-
low its eapacity. This condition is very undesirable in freezing weather, for the electrolyte in such a
battery can easily freeze up to result in a destroyed battery. Moreover , an undercharged battery is
an easy prey to a greater evil-sulfation.
(d)Sulfation.
Let us recall the electrochemical reactions that take place in the battery during charging and dis-
charging. As the battery gives out its enetgy (discharging) ,the active materials in its cell plates are
converted into lead sulfate. During recharging , this lead sulfate is reconverted into active material,
If the battery is allowed to stand for a long period in dischatged condition, the lead sulfate becomes
converted into a hard,crystalline substance , which wiil not easily turn back to the active material a-
gain during the subsequent recharging. “Sulfation”means the result as well as the process of that re-
action. Such a battery can be revived by very slow charging and may be restored to usable condition
but it is a damaged battery and its capacity is lower than before.
(3)Keep the battery cable connections clean.
The cable connections, particularly at the positive (4 dterminal post, tend to become corroded. The
product of corrosion,or rust,on the mating faces of conductors resists the flow of current. The in-
ability of the starter motor to crank the engine is often due to the rust formation in the battery cable
connection. Clean the terminals and fittings periodically to ensure good metal-to-metal contact ,and
grease the connections after each cleaning to protect them against rusting.
(4)Be always in the know as to the state of charge of the battery.
The simplest way to tell the state of charge is to carry out a hydrometer test. The hydrometer is an
inexpensive instrument for measurihg the specific gravity (S. G. )of the battery electrolyte. Why
measure the S. G. ? Because the S. G. of the electrolyte is indicative of the state of charge.
The direct method of checking the battery for state of charge is to carry out a high-discharge test, which
involves a special low-reading voltmeter , an expensive instrument used generally in the service shops
but no recommendable to the user of the machine. '
At 20°C of battery temperature (electrolyte temperature) ;
The battery is in FULLY CHARGED STATE if the electrolyte S. G.is 1. 280.
The battery is in HALF CHARGED STATE if the S. G. is 1. 220.
The battdery is in NEARLY DISCHARGED STATE if the S. G. is 1. 150and is in danger of
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freezing.

What if the battery temperatures not 20°C(68°F) 7Since the S. (3. varies with temperature, you have to
correct your S. G. reading(taken with your hydrometer Yto the value at 20°C,and apply the corrected
S. G. value to the three-point guide stated above. This manner of correction needs a chart showing the
relation between S. G. and temperature. There is a simpler way :refer to the graph given below , which
tells you the state of charge for a range of S. G. value and a range of temperature.

How to use the temperature-corrected stats-of-charge graph.

Suppose your S. G. reading is 1. 28 and the battery temperature is -B°C(23°F). Locate the intersection
of the -5°C line and the 1. 28 S. G. line. The intersection is “A”. It is in the zone for CHARGED
STATE. How much is the battery charged? To find out the answer ,draw a line parallel to the zone de-
marecation line,extending it to the right,and see where this line crosses the percentage scale. In the pre-
sent example,the line crosses at,say,85 % point. The battery is 859 fully charged.

1.32 T
Should be charged
1.30
? 1.28
.‘? -l 100%
>
o
5 1
% 1.20 5 hr
! ver charge
g 118 50%
%1186 ‘ \ 1 l

"15 .5 0 5 10 15 20 25 30 35 40 45{€)
Temperature s

Fig. 10-24
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11-1. Description

The cluich is a diaphragm-spring clutch of dry single disc type,as shown in the cross sectional view of
Fig. 11-1. The diaphragm spring is of tapering-finger type,which is a solid ring in the outer diameter
part, with a series of tapering fingets pointing inward. The dise, carrying four torsional damper rubber,
is slidably mounted on the transmission input shaft with a serration fit.

The clutch cover is secured to the flywheel,and carries the diaphragm spring in such a way that the pe-
ripheral edge part of the spring pushes on the pressure plate against the flywheel (with the disc in be-
tween). When the clutch release bearing (throwout bearing)is held back . This is the engaged condition
of the clutch.

Depressing the clutch pedal causes the release bearing to advance and push on the tips of the tapering
fingers of diaphragm spring. When this happens, the diaphragm spring acts like the release levers of a
conventional clutch, pulling the pressure plate away from the flywheel,thereby interrupting the flow of
drive from flywheel through clutch disc to transmission input shaft.

The clutch construction is simple , well balanced relative to rotating speed,durable and capable of with-
standing high torsional load and, what is particularly noteworthy ,does not require the adjustment of the
kind involved in the conventional coil-pressure-spring release-lever type of clutch.

Clutch cover

Autch release bearing

/

Flywhesl
.

Crank shaft Transmission input shaft

Clutch disc

Fig. 11-1
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11~2. Removal

Removal of the clutch presupposes that the trans-
mission has been dismounted according to the
methed outlined in the section for the transmis-
sion.

Remove the B bolts securing the clutch cover to
the flywheel, and take off the cover and clutch
disc.

Fig. 11-2  QFlywheel stapper

With the clutch release bearing attached to the
retainer, remove the tetainer spring from the re~
lease shaft. The release bearing will come off as
the spring is being removed.

Fig 1153

11-3. Maintenance Services

Clutch disc facing surface condition

A burnt or glazed (glass-like surface ) facing can
be reconditioned by grinding it with No. 120~
200 sandpaper. If the surface is in bad condition
beyond repair, replace the whole clutch dise as-

sembly.

Fig. 11-4 @sSandpdper

Clutch facing wear

Check the wear of the facing by measuring the
depth of each rivet head depression, which is the
distance between rivet head and facing surface.
If the depressing is found to have reached  the
service limit at any of the holes, replace the
clutch disc assembly.

Standard Service limit
Rivet head
depression 1. 2mm 0. 5mm
(0. 05in. ) (0. 02in. )

Fig, 11-5
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Backlash in disc serration fit

Check the backlash by turning the disc back and
forth as mounted on the transmission input
shaft. Replace the disc assembly if the backlash is
noted to exceed the limit. Backlash here is a cir-
cular displacement as measured with a dial indi-
cator.

A clutch dise exhibiting a large backlash will
make an impact noise each time the clutch is en-
gaged, and will prevent the clutch to engage
smoothly.

Service limit

Backlash in serration fit
0. 5mm (0. 02in. )

L

Fig, 11-6

Clutch cover

Inspect the clutch cover for evidence of the dia-
phragm spring rivets getting loose. If the rivets
are,_&oose or are tending to become loose,replace
the cover assembly ;such a cover makes a rattling
noise when the clutch pedal is depressed.

Inspect the tips of the tapering fingers(to which
the release bearing exerts a push to disengage the
clutch ) for wear. If the tips are worn excessive-
ly. replace the cover assembly.

Fig. 11-7  (DSopring wear, (@Rivet

Release bearing

Repiace the release bearing if it sticks, rattles or
makes abnormal noise when spun and turned by

hand.

Fig. 11-8

Input shaft bearing and oil seal

Inspect the pilot bearing(by which the forward
end of the input shaft is piloted in the crank-
shaft)and oil seal for evidence of malcondition at
all times.

Abnormal noise coming from the clutch, when
the clutch pedal is depressed to disengage the
clutch,is often due to a defective pilot bearing.

1Rh4
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@O0il seal

Fig. 11-9 (@)Bearing

Clutch cable lubrication

Apply grease to the hook part@and joint part@)
of clutch cable.

Apply grease here

Clutch pedal

Apply greass here

Fig. 11-10

Clutch pedal play

There are two places. where adjustment is to be
made for giving a proper amount of play to the
clutch pedal. One is the clutch cable adjuster®) ,
above the engine mounting member ;and the oth-
er is the inner cable adjusting nut at the distal
end of the clutch release lever. The play is pre-
scribed to be within the following range;

20~30mm

Cluteh pedal play €0. §~1. 2in.)

3~4mm

Clutch rel it
u reeasea\l\rmpay €0. 12~0. 16in. )

Fig. 11-11

11-4. Installation

The clutch is to be instailed by revetsing the re-
moval procedure. Some important steps will be
explained in detail.

Clutch disc and clutch cover

A special tool must be used to install the disc and
cover,in order to align the two to the transmis-
sion input shaft. The tool is a sort of dummy ;in-
sert it into the bearing (pilot bearing) (as if it

‘were the transmission input shaft). Then mount

the disc and cover and,after bolting up the cover
to the flywheel ,draw off the mounting tool(&
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(B Clutch disc center guide

e Fig. 11-14 @ Grease
Fig. 11-12

Input shaft bearing Input shaft serration
There is a void between input shaft bearing and Apply GREASE to serration part.

oil seal. Make this void 60%; full with
GREASE.

Fig. 11-15

Cluteh reloase arm
Align the two punch marks when installing the
clutch release arm on the clutch release shaft.

Fig. 11-13 (DGrease

i ) Punched marks
Clutch release bearing retainer .

Before installing the retainer,apply GREASE to
its inner surface.

Fig. 11-16
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12. GEAR SHIFTING CONTROL

12—1. Description
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72—1. Description

The movement of the gearshift conttol lever is transmitted by two (gearshift and gear select) rods to
the transmission gearshift shaft arm and gear select shaft.arm,and then actuates one of the three fork
shafts in the extension case which is selected by the control lever.

When moving the gearshift control lever in the right or left direction as in the gearshift pattern in Fig.
12-2,its movement is transmitted to the gearshift shaft arm as shown by the arrows in the following.
Control shaft—»Select No. 1 arm—Select No. 1 rod—>Select No. 2 arm ~>Select No. 2 rod—>Gear select
shaft arm.

Thiz movement further moves the geatshift shaft lever in the gearshift lever case along the thrust of the
gearshift lever shaft to make selection of the position to be shifted in .

When moving the gearshift control lever in the forward or backward direction following the above se-
lection in the right or left direction,its movement is transmitted to the gearshift shaft atm as shown by
the arrows in the following.

Control shaft —Shift No. 1 arm—Shift No. 1 tod —Shift No. 2 arm—=Shift No. 2 rod-»Gear shift
shaft arm and then the shift fork shaft is shifted by the gearshift shaft lever in the gearshift lever case.

Fig. 12-1
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Gear shift pattern

Gear shift Control lever knob

FRONT

/Gear shift control lever

Control yoke

/_HControI lever seat
No. 1 boots

T Control lever boots
/

—Shaft boots
S '

Gear select
/" return spring
holder T Gear select return spring
Spring pin
/ Gear shift
No. 1 arm
Qo WL

Control yoke.

Control yoke
No. 2 bootg

EPh
= Ger!
: 1=
e -i;’
- P e
G @)}
P // /// // e ——Washer \\?’Q - ‘@'
e - // /—/—Rverse check spring A
- / “—Shaft bush 7
T Gear shift control shaft Gear select ,/”/
“— Spring pin No. T arm—"
: //// Gear shift
L No. 1 rod
Gear select shaft arm Gear select -~
No. 1 rod
Gear select !
A e No. 2 rod
Gedr
lever case

Gear shift arm
Support assy

Gear shift shaft arm “

Transmission
extension case

17
AT
Gear shift "
" No. 2 rod Gear shift /
Fig. 12-2 No. 2 arm — iy A4 Gear select
- ' No. 2 arm
P i
3
REAR
160
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4m FRONT SIDE

Gear shift control knob

/Gwr shift controf levet

Control lever boots

1]

o - N %Nut

/—-Gear shift No. | rod

|

/

-
__
Lock washer

[~
[ ~~~——washer
~— Bush

J ~—.— Gear select

Control yoke No. 1 baots '
Control lever seat

Control yoke pin

Control yoke No. 2 boots

/—" Control lever bush

Gear shift No. 1 arm

- Shift rod joint
Bush
Wave Washer

Gear shift
No. 2 rod

Gear select

Nut

<

Gear shift 7

No. 1 rod

Fig. 12-3

Transmission extension case
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12-2. Maintenance Services

Inspection

Check if the gearshift operates properly.

When the gearshift operation is found poor,
check the bushes at each joint part of rods for
wear and each tod for play before adjusting se-
{ect No. 2 rod and shift No. 2 rod joints. The de-
fective bush should be replaced.

Also,check If grease has been applied to the slid-
ing part of each seat and bush, and if the rods
and shafts move smoothly. If not,correct the de-
fective paris or appiy grease‘ where necessary.
Refer to Fig. 12-11 to Fig. 12-14 for greasing
points.

Adjustment

This adjustment presupposes the above check.
NOTE ;
Make sure to set the gearshift shaft arm @ in

the neutral position.

1)Loosen the nuts B to the extent that they are
about 10mm(0. 4 in) away from each side of
rod joints @).

Fig. 12-4
2) Set the gearshift control lever @ tilted to-
ward the front at an angle of abouf*5® to the

vertical.

FRONT SIDE REAR SIDE

Pig. 12-5

3) Tighten the nuts &) using care not fo move
any of rods (1) and @,and shaft arms @ and
@. . '

Fig. 12-6

4) Operate the gearshift control lever and check
if each shift of the shift pattern is performed
smoothly.

182
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NOTE :
When the result of the gearshift operation check
_necessitates the gearshift control lever to be

tilted toward the front,move the nuts &) of the
rod (D toward the FRONT side.

On the other hand, when tilting toward the rear

is needed, move the nuts (5) of the red (D FRONT SIDE 4 ’REAR SIDE
toward the REAR side.

: |
REAR SIDE 4-j * mp FRONT SIOE Fig. 12-9
L"‘k l FRONT SIDE
Fig. 12-7

When it is necessary to tilt the gearshift control
lever toward the right, move the nuts & of the
rod (@) toward the REAR side.

On the other hand,when tilting toward the left is
needed ; move the muts & of the rod @ toward
the FRONT side.

LEFT SIDE 4m ™) RIGHT SIDE

NS N

REAR SIDE
‘ Fig. 12-10
R,
REAR SIDE 48 | | =) FRONT SIDE 12-3. Instalitaion
L”L ] When reassembling the gearshifting control sys-
—L N tem which has been disassembled , make sure not
Fig. 12-8 to leave out any parts and refer to Fig. 12-2 and

Fig. 12-3 for correct installation of each part.
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NOTE.

‘When installing the parts, make sure to apply
composite Li base grease ZL-1HSY 1413—763
Ca base grease ZGN-1 ZBE 36001—83,
industral vaseline GB6731—86 to the sliding

parts illustrated in the following figure.

LEFT SIDE 4

)
Apply grease here

B o ] Ll -
o

po

Apply grease here

Fig. 12-11

LEFT SIDE4m  FRONT SIDE  wlp RIGHT SIDE
1l 4 ‘ ot
I~

Apply grease here

REAR SIDE

#F RIGHT SIDE
Apply grease here

Apply grease here

/

Fig. 12-13

-

o
REAR SIDE 4% | | wp FRONT SIDE

|

— |
[ J

Fig, 12-14

Apply grease to the sliding parts of the bushes in-
stalled on the joint part of each rod.

Tightening torque

Fig. 12-12
To be tightened
N. M kg-m 1b-ft
to,
G lect d
car select 2% 914 10.9~1.47.0~10.0
shift atm nuts
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13. TRANSMISSION
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13— 1. Description

The transmission is full synchronized and provides four forward speeds and one reverse speed by means
of two synchronizers and three shafts-input shaft,main shaft and countershaft. Inputshaft and main
shaft are in line,connected rotatably with a needle roller beating in between. Gears on these shafts are
in constant mesh with those of countershaft.

On the main shaft, low-speed synchronizer couples “ow” driven gear or “second” driven geatr to the
main shaft. High-speed synchronizer couples ‘“third” driven gear or input shaft to the main shaft. Re-
verse idler gear is for clash meshing,and meshes with the reverse idler mounted on the extended portion
of the main shaft. .

The transmission case is in two-piece construction , consisting of upper case and lower case. The upper
case has the three-fork-shaft shifting mechanism built in it. The lower case supports the countershaft.
Fitted to the case is an extension case,in which the gears for reverse drive are housed.

The forward section of the transmission case constitutes the housing for the clutch. As viewed from the
clutch side,the clutch shaft and transmission input shaft are a single intergral shafting extending into
the transmission case. As mentioned above,this shaft is followed by the main shaft, which extends out
from the other end of the case and is splined to the universal joint yoke.
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1. Second gear
2. Law speed synchronizer ring
3. Synchronizer spring
4. Low speed hub set
5. Synchronizer key
5. Low gear
7. Bush
8. Thrust washer
9. C ring
10. Bearing
11. Bush
12. Reverse driven gear
13. Cirelip
14. Main shaft
15. OIl seal
18- Clrelip
17.C ring
13. Bearing
19. Input shaft
20, High speed synchronizer ring
27. Needle bearing
29. Circlip
23. Synchronizet spring
24. High speed hub set
95. Synchronizer Koy
26. Thicd gear
77 Pluy
283. Cirelip
29, Bearing
30. Countershaft
31. Circlip
32. Reverse dtive gear
33. Plug
34. Reverse shaft
' 35, Reverse idle gear
3G. Speedometer drivé gear
37. Spesdometer driven gear
Z8. Bush
39. Oil seal
40). Stop plate

Fig. 13-1

13— 2. Flow of Drive Through Transmission

How drive flows will be explained for each shift position:

Low'speed drive

Low dtiven gear on the main shaft is free from this shaft and merely rotates around it,as driven from
the low drive gear of the countershaft. Shifting the lever into “ow’ causes low-~speed gear shifter fork
to push low-speed synchronizer toward low driven gear and, through_ the dog teeth , mesh it with the
gear , thus coupling the gear to the main shaft. ‘

Under this condition ,drive flows from input shaft to countershaft through one stage of speed reduction,

and then from countershaft to main shaft,through another stage of speed reduction.

Sacond speed drive
Shifting the lever into wgecond” causes the same low-speed gear shifter fork to push low-speed synchro-
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nizer to the other direction, that is, toward second driven geat and mesh it with this geat , thereby coup
ling the gear to the main shaft. Under this condition ,speed recuction takes place twice, as in the low
speed drive described above, first between the gear of input shaft and that of countershaft and secondly
petween second drive gear (of countershaft)and second driven gear (on the main shaft).

Third speed drive

Shifting the lever into whird” actuates high-speed shifter fork to engage high-speed synchronize with
third driven gear on the main shaft. This gear ,like low and second driven gears,is free on the shaft and
merely spins as driven by third drive geat of countershaft when the gearshift lever is any other posi-
tion. Just as in the case of low and second speed drives,drive flows from countershaft to main shaft
through third drive and driven gears and high-speed synchronizer.

Top speed drive

Shifting the lever into “op” actuates the same high-speed shifter fork to engage high-speed synchroniz-
er with the input shaft gear through dog teeth , thereby coupling input shaft direct with mainshaft. No
lspeed reduction is involved in this flow of drive: engine crankshaft drives main. shaft thtough input
shaft.

Reverse drive

Shifting the lever into wreverse” actuates reverse gear shifter fork to mesh the reverse idle gear into the
revetse gear on the main shaft. This is a “clash” meshing action ,by which the idler gear comes into be-
tween the revetse drive gear of countershaft and the gear on the main shaft.

Drive is from input shaft to countershaft and then to main shaft through reverse idle gear. Two stages
of speed reduction and reversal of rotary direction are involved in thig drive.
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Fig. 13-2

Third driven gear Second driven geaf

Low speed gear shifter

N | fork
High speed gear shifter fork | [
\
o ‘ | Low driven g
o 9 1
o |
9 9 \
o 2 - |
Q! 1

Input shaft

T~
1
,E [

e q

Counter shaft —————— | .
10 =

‘ Low drive |

|

Second drive gear

! Third drive gear
Reduction driven gear
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Gear select shaft arm

Gear select shaft boot

. Gear select arm

Seat shift lever shaft

Gear shift shaft arm

Gear select shaft

Gear shift lever

h 1

Main shaft

Reverse driven gear  Propeller shaft yoke

Gear shift lever case

Reverse drive gear

Gear shift lever hold No. 1 spring
Gear shift lever hold Gear shift
No. 2 spring lever Gear shift lever shaft boot |
= B
Reverse idle geat 10 1 )
N |
Reverse gear shift High speed gear Gear shift /
fork shaft i lever shaft
shift fork shaft
Low speed gear
shift fork shaft
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13— 3. Transmission Gear Ratio

Primary geat ratio 32/20
Primary speed ratio 1. 600
—— 4
Shift pagit
positiony Low |Second| third | Top |Reverse
- S ]
Gear ) l
Secon- . 30/14] 29/22 125/28 — ‘ 27/12
ratio
dary -
. Speed
ratios . 2.143] 1.318 |0. 862 - 2.250
ratio
Qverall speed Te-
) . 2.428| 2.108 |1.379|1. 00G] 3.800
duction ratio

13%-4. Dismounting

1) Lift the tear end of the machine by jacking,
and support it with safety stands.

2)Drain out oil in the transmission.

3YDisconnect the battery cord from the negative
terminal of the battery, and remove cord
clamps.

4) Disconnect propeller snaft from the differen-
tial, and draw its forward portion out of the
transmission.

53 Disconnect , speedometer drive cable from the
extension case.

6 )Open the backing lamp lead wire (RED) at its
coupler.

7 Disconnect gearshift control rods from pear-
shift levers by breaking the rod-to-lever
joints. .

8)Disconnect clutch wire from the clutch lever.

9)Remove starter motor from transmission case.

I_OJRemove the clutch housing lower plate.

1 1)Remove the bolt and nuts securing the trans-

mission case to the engine.

12)Support the engine by jacking.

13) Take up the weight of the transmission by

putting the lifting jack to its bottom.

| 4)Remove transmission mounting bolts.

Make sure that the transmission is clear of all

connections. Lower it to the floor.

13-5. Disassembly

Separating the upper case from the lower case
Remove cluich release bearing from transmission
input shaft.

Remove the bolts securing gearshifting case and

take off the case from the transmission casc.

Fig. 13-3
Remove the bolts securing the extension case to
the transmission case,and detach the extension

case and mounting bracket.

Fig. 13-4
Remove the bolts fastening the upper and lower
cases together ,separate the two,and take out the

main shaft assembly. A steel bar, similar in
shape to screwdriver, may have to be used to pry
the iwo cases apart,as shown. in such a case,do
not stick the bar too far into between the iwo

mating faces or the faces may become damaged.

172
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Fig. 13-5

Removing the countershaft

Remove the 2 bolis secuting reverse gear shaft
stopper plate , and take off the stopper plate and

reverse gear shaft.

Fig. 13-6
Remove the circlip retaining the reverse gear on
countershaft, using the circlip remover ®» afld
glide the reverse gear off countershaft.

oeieePosiesastieste

YROIGLD CED K20

Circlip Remover @

&

Fig. 13-7
Remove the rubber plug on countershaft. Re-
move the circlip retaining the countershaft bear-

ing,as shown.
Circlip remover B

Fig. 13-8

Pull off countershaft to the low gear gide, re-
move the beating,and take the countershaft as-
gembly out of the case. Two special tools must be

used for this removal;
Bearing installer ©
Bearing puller ®
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shaft. A special tool (B)must be used in removing

the circlip:

Circlip remover &)

Fig. 13-11
Remove the circlip retaining the levers gear on
main shaft. Remove this gear and main shaft

bearing. Be sure to use the cirelip remover,

Fig. 13-9-1

Removing the main shaft and input shaft

Take out the input shafi by hand,taking care not
to let the high-speed synchronizer rings drop.

Fig. 13-12

From main shaft,take off the low driven gear,

low-speed synchronizer sleeve hub and second
driven gear. Be sure not to allow the cynchroniz-
er rings to drop down when the sleeve hub is

coming off.

Fig., 13-10
Remove the circlip retaining the hub or high-
speed synchronizer sleeve, and slide off the
sleeve hub and third driven gear from main
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Spring pin remover @

Fig. 13-13
Removing the shifter fork shafts and forks

Befote starting the removal wotk ,make sure that
all the shifter fork shafts in place are in neutral
position. First, removing the stopper plate fot
shifter fork shafts by removing the two bolts se-
curing this plate. _

It is important that the three shifter fork shafts
be kept in neutral position at this time in order to
make sure that the intetlock balls between two
adjacent shafts are seated fully in the dents of re-

spective shafis. If any of these interlock balls is
off the dent,some of the fork shafts will refuse
to come out when pulled.

Fig. 13-14
Using the spring pin remover (special tool),
draw out the spring pin on reverse gear shifter
fork ,and pull out the shifter fork shaft. As this
shaft comes out,the locating ball and spring will
jump out of the hole;do not et them fly away.

Fig. 13-15

Move the low-speed shifter fork shaft into the
position for wgecond” . This will allow the spring
pin to shift into the dent provided in the case. Us-
ing the same special tool , mentioned above,draw
out the spring pin and pull cut the fork shaft. As
in the case of above,be careful not to let the steel
ball and spring fly away-

Having thus far removed the revetrse gear ghifter
fork shaft and low-speed shifter fork shaft,you
are now to remove the high-speed shifter fork
shaft, as follows; Move this fork shaft into the
position for “third” ,so that the spring pin will
shift into the dent provided in the case;draw out
the spring pin by using the spring pin remover,
mentioned above; and remove the shaft by
pulling it out. ’

Special tool
N\,

Shifter
Spri . fork
pring pin
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13-6. Maintenance Services

Reverse gears and idle gear

Inspect the chamfered edges of gear teeth of the
three gears-driving and driven. geats (of main
<haft and countershaft) and idle gear. if the
edges are worn badly , replace the gears. Abnor-
mal noise of gear slipping in reverse drive is of-

fen due to worn tooth edges of these gears.

Fig. 13-17 () Chamfered

Gountershaft and its bearings

_ If any of the contershaft gears is found with

chipped or broken teeth, replace the counter-
shaft. Check each bearing by spinning its outer
race by hand to “feel” the smoothness of rota-
tion. Replace the bearing if noted to exhibit stick-
ing, resistance or abnormal noise when spun or

rotated by hand.

Fig. 13-18

Input shaft

Referring to Fig. 13-19,inspect the cone 1) and
toothed ring (@) for wear and damage.

Inspect the gear teeth (3) and splines (@) for wear
and damage-.

If any part of the input shaft inspected as above
s found excessively worn or badly damaged,re-

place the shaft.

Fig. 13-19

Combination of gear and synchronizer ring

Fit the ring to the cone of the geat (input gear,
or “hird” , ¥second” or “ow!" gear),and mea-
sure the clearance between the two at the periph-
eral teeth,as shown in Fig. 13-20, If the clear-
ance is noted to have reached or exceeded the

service limit,replacement is Necessary.

Service limli

Standard
Clearance ]

0. 8~1. 2mm
gear and ring 0. 03~0. 05 in. )

between

0. 5mm

(0. 02 in. )

Fig. 13-20
Inspect the external cone (of the gear) and inter-
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nal cone (of the ring) for abnormal wear. Be
sure that the contact patterns on these surfaces
indicate uniform full-face contact, and that the
sutfaces are from any wavy wear. A badly worn
member must be replaced.

Proper synchronizing action on gear shifting can
be expected when the ring-to-gear clearance
(Fig. 13-20) and the condition of coné surfaces,
among other things,are satisfactory.

Fig. 13-21
Chamfered tooth ends of ring (external teeth) and

(D Checking contacting surface.

sleave (internal teeth)

Synchronizer ring and hub have three slots each,
in which the keys are carried as backed by ex-
panding sptings, sO that the hub and its two
rings, one on each end, are capable of running
together. Since the sleeve is engaged by its intet-
nal teeth with the hub,as if the two were splined
togethet , the sleeve too tuns with the hub and
rings.

In meshing action , the sleeve is pushed (by the
shifter fotk) to one side ,so that is slides axially
on the hub,pushing the ring toward the cone sur-
face of the gear. This push is transmitted by the
three keys, which are lightly gripped by the
sleeve.

By the friction petween the geat cone and the
ring cone (internal) ,the ring begins to rotate but
is opposed by the hub because of the keys. In
other words,the ring is at this time {wisted , while
the seleve is ddvancing further to push the ring

fully against the gear cone. Since the ring is un-
able to slide along any further , the sleeve lets go
of the keys and rides over to the ring. At this
moment, the initial contact between the cham-
fered ends of teeth of the ring‘ and those of inter-
nal teeth of the deeve occurs. This contact is
such that the internal teeth of the sleeve align
themselves to those of the ting. When the sleeve
advances and slides into the ring, the ring will be
rotating neatly with the s_peed of the geat,so that
the sleeve is enabied smoothly to slide over into
the clutch teeth of the gear.

The initial contactor mesh between sleeve and
ring is determined by the widths of key and slot
or, to say the same thing , the key clearance in
the slot, and is prescribed to extend at least a
third (1/3) of the chamfer.

With the gynchronizet properly assernbled on the
shaft,push in and twist each synchronizer to see
if the one-third mesh occurs ot not; it not, it
means that the overall wear (which is the sum of
the wears of slots, keys and chamfered tooth
ends) is excessive and,in such a case, the entire

synchronizer assembly must be replaced.

Mesh  of
tooth ends of synchro-

chamfered | Contact extending about
1/3 of chamfered face
from apex

nizet ring and hub

Fig. 13-22
Synchronizer rings
Inspect each gynchronizer ring for wear of its

5c1010 SERVICE MANUAL
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key slots by measuring the width of each slot. If
the width reading exceeds the limit, replace the

ring.

Key slot width Sf_dird Sezi_ce Limit
of synchronizer 9. Bmm 9. $mm
ring (0.38 in. ) (0. 39 in.)

Fig. 13-23

Fork shaft locating springs

Locating spring are used to arrest the three
<hifter fork shafts. If “gears slipping out cof
mesh” has been complained, check these springs
for strength by measuring their free lengths,and
teplace them if their Iree lengths are less than the

service limits.

Standard Service limit
Spring — e
Free length 19. bmm 17. 0 mm
(0. 767 in.) (0. 669 in.D

Fig. 13-24

Extension case bush

Check the bush press-fitied into the extension
case for wear by measuring the radial clearance
heiween bush bore and sliding yoke. If the sliding
voke is capable of rattling in the bush because of
advanced wear it will cause the propeller shaft to
rattle. For rhis reason,an extension case found to
allow its sliding yoke to rattle in excess of the
service limit must be replaced ;replacement of the

bush alone is not permissible.

—_—

—

Serviee limit

Rattle of
o Standard
sliding

0.02~0.06mm 0.1 mm
(0. 0008~0. 0024 in. >} €0. 004 in. )

yoke in
exterision

case bush

Clearance (Standard)
0.020 ™~ 0.06 ram
(0.00G8 ~0.0024 in.)

J_\iush {1.D. standard)
-28.00 7 2B.02 rmuni
|

Siiding yoke (0. D. standard)
27.96 ~ 27,98 mm

frig. 13-24-1
Greasing points (Grease ZM-3 GR492-77>

Sliding part against
bush

Clutch release shaft

Stiding part of arm
Cluteh release yoke lever .
| e

R — L
Cluteh release bearing re- ‘ Inner groove of re-
tainer tainer

Input shaft oil seal Lip groove part
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Extention oil seal Lip groove part

12ZQ,K9ZQF 1 Biyewtauetepaltiven gear oil seal

t

Lubrication points

Sliding part against bush
Transmission gears
or shaft
Bearing \ Balls
Slidin, rt against cas
Gear shifter shaft & Ppo & ®
and sleeve
Gear select shaft ‘ Sliding part against case
O ring ‘ All around J

(Gear oil APT G6-4 SAE 80W /90 or high grade
machine oil SAE 15W/30 (winter) SAE 20W/
30 (summer)

13— 7. Important Steps in Installation

Tightening torque

kg-m
To be tightened to: N.M
(Ib-ft)
-Transmission  case 1.5~2.0
bolt \ 15~20 (11. 0~14. 5
Oll drain plug and 3.0~5.0
jevel plug ’ 30~50 (99, 0~36.0)
1.5~2.0
Extensi bol ~
xtension case bolt |  15~20 (11. 0~14. 5
1.5~2.0
R ting bolt ~
ear mounting bo 15~20 11, 0~14. 5

To be tightened N.M kg-m
o be tightened 10 . (To-ft)
Gearshift lever case 912 0.9~1.2
bolt (§mm) (7-0~8. 5
Gearshift lever case 6~10 0.8~1.0
bolt (6 mm) (4.3~7.0)
Bolt on stoppet plate

106~2.0
£ hifs fork ~

or  shifter  fof 15~20 1. 0~14.5)

shafts

Input shaft and main shaft
When assembling the two synchronizers on main
shaft,be sure to positicn the hub of each correct-

ly as shown in Fig. 13-25.

v
'
I
M
'
'

- Clutch sida

Fig. 13-25 )
Care must be exercised in positioning: the sleeve
of each synchronizer. Be sure to bring the groove
for admitting the fork to the clutch side.

Clutch side e -

Fig. 13-26

After putting on each synchronizer , be sure that
the three keys mounted on the hub fit snugly into
the slots provided in the ring.
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Fig. 13-27

Shifter forks and shafts

When feeding each shifter fork onto its shaft,be
sure to bring the boss (in which the hole for ad-
mitting the spring pin is provided) to the exten-

sion case side.

o ®

Fig. 13-28

These coil springs are for keeping the locating
steel balls pushed down against the fork shafts
(REVERSE,HIGH and LOW)for the purpose of
arresting these shafts at respective operating posi-

tions,

Fig. 13-29

The shifter fork shafts are to be installed sequen-

tially. First to be puf in place is high-speed shaft,
followed by low-speed shaft and then reverse
shaft. The sequence is indicated in the ascending

order of numbers in Fig. 13-30.

w A
5% 9%
&

e s
. ﬁW%ﬂng

3

prevereg
i
b o

Fig. 13-30

The hole for installing the interlock steel balls is
provided in the side wall, next to the reverse
shifter fork shaft, of the transmission case. Be
gure to feed in one ball after another , positioning
each ball between two adjacent shafts, as shown
in Fig. 13-31.

TNOTE:

Be sure to put in the pin for preventing two

shafts frorm getting shifted at the same tirne.
This pin goas into the hole provided in the low-

speed shaft,

180
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Hole for admitting interlock ball

A

Revetse ——
Low-speed —= Pin

High-speed —

Fig. 13-31
Reverse gears and idle gear Fig. 13-33
The two reverse gears have their teeth chamfered
on one end ,and the reverse idle gear is gimilarly
chamfered. When mounting the reverse gears on
main shaft and countershaft,‘tespectively ,be sure
to bring the chamfered end to the outboard side.
The chamfered end of the idle gear, however,

must face inwardly ,as shown in Fig. 13-32.

Putting together upper and lower cases

Clean the joint faces, removing any foreign mat-
ters adhering to these faces,and then apply the
liquid (Anaerobic bond GY 168) to the point
faces ,coating each face uniformly with the com-

P

pound and,a few minutes after this application,

match the two cases together.

Fig. 13-32

Input shaft and main shaft installation

Before installing the input and main shaft assem-
bly on the lower case , be sure fit the wCrotings
(1) and dowel pins @) into the case.

Fig. 13-34
When bringing the two cases into match as
shown in Fig. 13-35, be sure to guide each
shifter fork into the groove of its synchronizer
gleeve. After putting the upper case on the lower
case, tighten the joint bolts uwhiformly and se-
quentially so as to equalize the joint pressure all

around.
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Transmission oil ‘
The oil capacity of the transmission and the oil

gpecification are as follows:

7. 0 litres
\ (2.1/1. 8 US/Tmp. pt. )

Qil capacity

GEAR OIL API GB-4 SAE
g0W /80 or high grade ma-
chine ofl SAE 15W/20
( winter ) SAE 20W /30

(summer)

0il specification

Fig. 13-35 (&) Shifting forks
Extension case oil seal

When installing this seal, be sute o position it 50
that its spring (D) part comes on the inner side.

®

Inner side Outer side

Fig. 13—37 (DOl filler plug ) Oil drain plug

Frig. 13-36
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14. PROPELLER SHAFT

14-—".Description wewssaupsssesensraasnonsne P LR LA LI R L L A
14——2' Removal cevossansngrenransene smmssssncsssensese R T IR TR L R L A
- 185
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14—, Description

The propeller shaft is a three-part combination consisting of a shaft and two universal joints. Tt is con-
nected to the differential pinion through flanged connection and to the transmission output (main) shaft
through a sliding spline joint.

The outer yoke @ of the front universal joint has its shank internally spiined, The splined end of trans-
mission shaft fit into the shank. The outer yoke of the rear joint is flanged ;this flange is bolted to the
flange (1), which is gplined onto the forward end of the differential pinion.

The spider with four journals in each universal joirt is firted with four needle rolier bearings ,cach bear-
ing being press-fitted and locked in place by punching. Pecause of the four bearings being locked by

punching ,these aniversal joints are not meant to be overhauled.

fig. [d-1
14-2. Removal

1) Lift the rear end of the machine by Jacking,
with the jack head put up against the rear
axle.

Remove four bolts in the flanged connection

[Re]
~r

and separate the two flanges apart, thus sev-
ering the propeller shaft from the differen-
tial.

2) Pull the forward end off the transmission ; the

front-end yoke will slide off transmission

Fig. 14-2

shaft inside.
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14-3. Maintenance Service

Universal joint noise

1f the universal joints are suspected of ptoducing

chattering or rattling noise, inspect them for

wear. Check to see if the cross spider rattles in

the yoles or if the gplines are worn down.

The noise coming from universal joint can be

easily distinguished from other noises because the

rhythm of chattering or raitling is in step with

cruising speed.

The noise is pronounced particularly on standing

start or in the coasting condition (when the brak-

ing effect of the engine is showing in the frive

line).

The remedy for a propeller shaft whose universal

joints ate making noise is to replace the whole

shaft assembly.

Fig. 14-3

14-4. Installation

Tightening torque for uni-

versal joint flange bolts

15~25 N. M
1.5~2.5 kg-m
(11.0~18. 0 lo-ft>

sPasipospactostfosiissits.
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15-1. Description

The components of the rear axle are shown in the exploded view ,below. The bevel gear drive is of hy-
poid design ; pinion and gear have hypoid é,ear teeth. This means that the pinion is located slightly below
the center of the bevel gear to permit the car body to be jowered in design,and that some wiping of slid-
ing action oCCurs in tooth meshing petween pinion and gear. Hlere ljes the reason why use of nhypoid gear

oil is specified for the rear axle.

L}

1. Bevel gear Repinion set §. Thrust washer 11. Spacer

2. Differential case 7. Side pinion shaft 12. Differential carrier set
3. Side beating 8. Thrust washer 13, Front bearing

4. Bearing adjuster 9. Rear bearing 14. Oil seal

5, Differential gear set 1 0. Shim 15. Rear axie housing
Fig. 15-1

_,__.—_.d_—-/___’_,//
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15-2. Removal

1)Loosen the hub nuts of both wheels,and lift
the rear end by jacking. Support the reat axle
housing with safety stands to keep the rear
end in lifted condition.

2)Remove the oil drain plug to drain out the oil
in the differential housing.

3)Remove hub nuts and take off both wheels.

4)Disconnect the propeller shaft by undoing the
bolted joint at the cross joint flange yoke.

5)Remove the brake drum of each axle shaft by
using two 6mm bolts.

6)Disconnect brake pipe from each wheel cylin-
der.

7)Remove brake shoes from backing plate.

8) Remove the 4 bolts securing each backing
plate.

9) Install the special tool @ Front brake drum
and rear axle remover by utilizing the reat
hub bolts. Using the sliding hammer ® draw

out the axle shaft.

&3

Fig. 15-1-1

10)The two axle ghafts.having been drawn out,

remove the nuts securing the differential
carrier assembly to the housing , take the as-
sembly off the housing.

15-3. Disassembly

Lock the flange immovable,and remove the nut
from the end of the bevel pinion shank.

Fig. 15-2
Scribe marks on each cap bolted to the saddle
portion of the carrier case and holding down the
side bearing. The marks are to identify the cap.
This means that there are right and left caps,so
identified and so handled at the time of reassem-
bly.

Fig. 15-3 (D) Scribed match marks
Remove the two bearing caps,right and left,and
lift the differential case assembly off the carrier
case,after loosening stopper bolts@).
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Fig. 15-4
Remove the bolts fastening the bevel gear to the
ditferential case ,and take off the bevel gear.

Fig. 15-5

Praw out the side pinion shaft, as shown, and
remove side pinions, side gears and thrust wash-

ers.

Fig. 15-6-1
Using the special tools indicated below, extract

5’ﬁ@%m%@%@b@%@?@@%6%@?«36‘]&'—)«*@5‘&%‘]}%’

the side bearing from each differential case half.
Bearing puller@® >
gide bearing removing fig ®

Fig. 15-7

15-4. Maintenance Services

Side gear hacklash

Use soft fuse stock in checking the backlash. Af-
ter flattening the fuse stock according 10 the
standard practice of backiash checking, measure
the thickness of the fuse stock,and compare the
reading with the backlash gpecification indicated

below. Adjust the ‘backlash, as necessary, by

varying the thickness of the thrust washer.
A

— -

Side gear backlash

0. 05~0. 15mm

(0. 002~0. 006in. )
0.8,1. 0&1. 2mm

¢0. 03, 0. 0420 05in. )

specification

\ Available thrust washer

sizes (thickness)

\ NOTE
When a fuse stock to measwre the
. differential side gear packlash is not |

availablg , measura the side gear thrust
play. If it is 0. 2Emm (0. 0098in. Jat the

maximum, an acceptable backlash value is

obtained. ‘
o o ‘

e WANUAL
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Fig. 15-10-1 . :
@Rest the dummy on the surface plate,and set
the dial indicator to zero. See Fig. 15-10-2.

Fig. 15-8 : @Feed the dummy pinion into the catriet , posi-
Determination of shim thickness for beve! pinion tioning it propetlysand install the joirit flange.
The amount of shims to be used on the bevel Secure the joint flange in place by tightening
pinion varies from one machine to anothet on its nut to 70 kg-cm (5. 0 1b-ft)torque.

account of a number of factors involved in ma-
chining and assembling. Thus, for each ma-
chine, the: amount of shims necessary for locat-

ing the pinion in the correct position (for produc-

|I$
ing a proper backlash in the mesh between pin- i

ion and gear)must be determined anew at the W////////

time of reassembly. SURFACE PLATE

In otder to facilitate this determination,a two- Fig. 15- 10-2

piece dummy tool (special tool) is made avail- @Referring to Fig. 15-10-3, note that three di-
able. The following procedure is based on the use mensions are involved; “a” “p?and “c”. The
of this tool and supposes that the pinion dummy value of “b”is unknown,and is to be deter-
(one of the two pieces)is set in the carrier ywith- mined now for qalculating the required thick-
out any shims,as shown in Fig. 15-9. ness of shims. The value of%a” 4+ “c”is 80mm
Bevel pinion mounting dummy ® (8. 1hin. ).

" Fig. 15-9
Cl
@Set the dial indicator on the dummy ,letting the Fig. 15-10-3 @ Clearance
indicator spindle protrude 5 to 6 mm from the With the dummy now secured ,the dial indicator
mnttom of the dummy as shown in Fig. 15-10-1 hand may have deflected from the* 0” mark to
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show a certain value; read this value, which is
the value of“b”. Add this reading to 20mm (==
“a7 4 “c”yand, from the sum ,subtract the value
marked on the bevel pinion. The remainder is the
required shim thickness

(304 “b”)-marked value =requited shim

thickness

Fig. 15-11

@ The shim stock is available in five selective
thicknesses. Select and combine shim sizes to
produce a total thickness as close to the re-
quired thickness as possible , and insert the se-
tected shim pieces into the clearance D) indi-
cated in Fig, 15-10-3.

r —

Sizes of shims | 0. 03,0.05,0.%,0.3

tor bevel pin- | &0.5mm(0. 0012,0. 002,

| ion. 0. 004,0. 01280. 02Zin. )
T
I — _ I

Bevel pinion bearing preload adjustment

The bevel pinion, as installed in the normal
manner in the carrier ,is required to offer a cer-
tain torque resistance when checked with the use
of a prescribed torquing pulley (special tool &)
as shown in Fig. 15—12. This resistance is a
“preload” , which is due io the tightness of the
two tapered roller bearings by which the pinion
is held in the carrier. And this tightness is deter-
mined primarily by the thickness of the adjusting
collar ,plug a shim.

Check the preload and, if the preload measure-
ment is off the specified range indicated below,
increase or decrease the thickness of the shim.
The method is as follows:

Tentatively install the pinion in the carrier,us-
ing the adjusting collar and a 1 mm thick shim,

and tighten the nut o secure the splined yoke.
The nut is to be tightened to the specified

torque;

Tightening torque on

bevel pinion nut

put on the torquing pulley (special toolyand give
a pull, as shown in Fig. 15-12, and read the
spring balance indication just when the pulley
begins to turn. The reading is a starting torque,
and is required to be within the 0. 6 to 1. 4kg
range (equivalent 10 the specified terque range of
3.0 to 7.0 kg-cm)-

3, 0~7. Okg-cm
(2. 6~8. 1lb-in.

Pinion bearing preload

Starting torque ( with 0. 6~1. dkg
pulley ) (1.32~3.06lb)

— oA

Increasing the shim thickness decreases this
prefoad, and vice versa. Five-size shim stock
available for “mounting distance ” adjustment,
mentioned above,is meant to be used in produc-
ing a proper shim thickness in this preload ad-

justment too.

Preload-check torquing pulley (A)

o - ]
NOTES : |
g When tentatively installing the pinion in the

carrier, be sure to oil the bearings lightly
with gear oil,and to leave out the oil seal.

@Make a note of the starting torque.

3c1010 SERVICE MANUAL
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Fig. 15-12
Bevel gear backlash adjustment

The backlash between pevel gear and pinion is to
be checked in the mannet shown in Fig. 15-13-
Note that the differential case assembly is

(DSpring measure

mounted in the normal manner, and fastened
down by tightening the side bearing cap bolts to
the specification torque value. The dial indicator
gpindle is pointed squarely to the “pneel”on the
drive side (convex side)of a geat tooth. Hold the
bevel pinion rigidly ,and turn the geat back and
forth.

The dial indicatof reading, which is 2 backlash
value,is required to be within this ranges:

0. 10~0. 20mm

Bevel geat packlash

Fig. 15-13

To increase or decrease the backlash for adjust~
ment, displace the bevel gear {oward or away
from the pinion by running in one adjustetr and

T~ ~emun~At MANUAL

running out the other adjuster by an equal
amount (with the gide bearing cap bolts slightly
1oosened) .

Turning the adjuster one notch changes the
backlash by about 0. 1mm(0. 004in. )

Side bearing adjuster turner ®

@

Fig. 15-13-1

CAUTION ;

Adjust the preload on the side bearing dur-
ing pbacklash adjustment: mount the
preload check torquing pulley @ on the

drive bevel pinion as shown in Fig. 15-12

and measure using gpring measure @.
When the reading at the instant the side
bevel gear starts moving is within the

range as indicated below , the side bearing
preload is acceptable. Referring 1o the

graph, 61 example, when the drive bevel

pinion bearing preload measured as indi-~
cated in Fig. 16-12 is 1.0kg(9.8N) ,drive.
' pevel pinion bearing preload - side bevel
gear bearing preload should be 1.12 ~1.28

| kg1 -13N)

193
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ive bevel pinion bearing

(kg or N)

foad (kg or N) tside bevelgear bearing preload

&P

1.68(16.5)
1. B5(186.2)
1.60¢15.7)
1.55¢15. 27
1,50¢14.7)
1L 45¢14.2)
1.40(13.7)

(13.5)
1.38
(12.5)
1.28

€11, 6 1.32013)
1. 18

1.22¢12)

1.10¢10. 8)
1. 05(L0-3)
1.00 (9. 83
0.95 ¢(9.3)
0.80 (8.8
0.85 (8. 3)
0..80 (7.8)
0.75 (7.4
0.72 (7. 1)

1o12¢iD
1. 0Z(L0Y
0.92¢9

0. 42(8)

SN,
0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4

(6 7 8 g 10 1ii 12 13 14

o o e )
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Pinion-to-gear tooth contact pattern check and adjustment R ) )
In addition to proper backlash , proper tooth contact must be secured in the mesh of bevel pinion and
gear, so that there will be no“geat noise”coming from the axle and ‘that the hypoid teeth will not be
overstressed in transmitting drive. . -

After the specitied amount of backlash has been secured ,check the pinion and gear for tooth cqntact by
“polling”contact patterns in a manner consistent with the standard shop practice;ﬁse a red lead pasitq to
paint ten teeth ,both drive side and coast side ,of the gear ,turn the geat back and forth by hand while
holding the pinion in a “braking” manner ,and examine the contact patierns in reference to the following
chart:

- Contact patterns Diagnoisis ,and what to do

Outer end
Drive side Coast side
Face Heel /

Normal Contact is roughly centeted and somewhat more

contact displaces toward toe than toward heel on both

pattern drive side (concave)and coast(convex)side.

High contact: Contact is on heel (drive side)and
on toe(coast side). This condition means that the
pinion is too far back and must be brought for-

ward by increasing its ghim thickness used in

Patterns

Ymounting distance” adjustment.

due to
impropet

shim
adjustment

Low contact ; Contact is on toe(drive side)and on
heel on (coast side). This condition means that

the pinion is oo far out from the carrier and

must be backed away by decreasing its shim

thickness.

CAUTION ;
\When applying the red lead paste to the testh,be sure to paint the tooth surfaces uniformly. The paste

must not be too dry or too fluid.
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15-5. R bly Inst " and the innet races onto the pinion.
-5. Reassem nstructions
y i (1) For the outer race of front bearing ( yoke

Tightening torque <ide) ,the special tool indicated here ,must be

kg-m (N * M) —\

l

5 07 8018 b~ |
245) !

Side bearing cap nut

Drive bevel B€ar

bolt 78. 4)
Drive bevel pinion 11, 0~~17.0(107. 8 |

~166.6) B ‘

50 34 T |
22.5)

1. 0~—7.0(39. 2~
68.6)

Differential cartier

Oil drain plug

e

Drive bevel gear bolts

The bolts securing the pevel gear fo the differen- Fig. 15-15

tial case are subject to shear stress since drive is (2) For the ouler race of rear bearing ( gear
transmitted by these polts from the geaf to” the side) :

case. For this reason,they are special bolts made Bearing instalter (B)

from chrome steel and must never be replaced by

common bolts.

When mounting the gear on the case,be sure o
apply the thread lock Anaerobic cement GY-260

to these bolts before running them in.

Fig. 15-16
(3)For the inner races,use this special tool
Bearing mstatier B

Fig. 15-14

Bevel pinion bearings

A press must be used to install the two tapered
roller bearings on the bevel pinion. Quter races

are 1o be press-fitted into the differential carriet

' SC1070 SERVICE MANUAL



Fig. 15-17

Ditferential side bearings

Press-fit.these bearings into the differential case
by using the special tool. Driving the bearing into
the case is not permitted.

Differential side bearing instailer ®

Posyesipeilosesiosesiasiio cPaase

) Dlﬂorentlal goar oil

About 1. 0 litre of geat 011 1s required to fill up
the differential housing.
Differential geat oil specification i

Gear oil

1.0 titre (2. 1-1. 8US/Imp pt)

Hypoid gear oil,
9(0ZBE36006-87 SAEH 90

GEAR OIL
Recommended SAE viscosity number

=36-10 owo 26 7580 9 50100 °F
120K 231(—1&!-111(—11(1) (4) (10)(15)(21){27)(32\(38) )

NOTE:
For the vehicles used in the areas where the
ambient - temperature pecomes lower than
-15°C (5°F) during the coldest season, it is
recommended that oil be changed with SAE
BOW or 75W/80~85 oil during the services

such as a periodic maintenance.

SC1010 SERVICE 'MANUAL
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15-6. Important Steps

Hub bolt

—

When mounting the hub bolts into the rear
axle shaft,make sure to it the head secure-

1 of the axje shaft.

ly in the steppad par

50~ 80N. m
§. 0—~8, Okg-m
(43. 5~—~57. 5ib-ft)

Rear axle shall

Wren mstoling the shaft
Use care
Alsa be care
ail 3 seal.
CWiree) T
When i

the air valve close to the bra

il seal

Install the oil seal s0 that the side
with spring” A" faces the differential
side. Also, before its installation ,be
sure to apply Caleium base grease or
ZG‘l(GBwl—BS)to its lip “BY'-

nat to push down the ol detlect plate.
tul not to damage the ¥p of the reav shaft

.
nstalling the wheel onto the
ke skoe adjusting hole of

in Installation and Tightening Torque

Rear axle housing hub

When fitting the brake backing plate onto
the hub,apply Anaerobic Cement GY-168
to the mating surfaces of both parts. This is

to make the brake drum watertight.

Brake backing plate nuts

UV

18~28N.m
1, 8~2. 8kg-m
(13. 5~-20. 0ib-ft

J—
A~ 2 i
v s
~ 2 © T
I o —
.M‘.“M © OI ‘I -
2 ".:f/

Differentis! oil filler and
level plug

in to the resr exte housing

35~ 50N. m
3, 5~5. Okg-m
(25. $~386. Oib-££)

Differential o0il drain
plug
40~—TON. M

4. 0~7. Okg-m
(29. 0~38. 51b-1t)
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16. SUSPENSION

16-1. Description ..........
1.3_-2. Front Suspension Strut ETUTTvTRsrpvee e tEPTITIERIIE L Lol bbb
16-3. Ball Joint ......
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16-5. Leaf Spring .......

18-8. Shock Absorber ...«...

16-7. Important Steps in Installation and Tightening Torque(Rear)
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204
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16-1. Description

Front suspension is Macpherson (suspesion strut)type as shown in the Fig. 16-1,and consists of coil
springs, front suspension struts,knuckle arms,and front suspension arms. In this type of construction ,
shock applied to wheels is distributed through knuckle arms from front sugpension struts,coil springs,to
front suspension arms,and are absorbed.

The rear suspension uses semi-elliptic leaf springs mounted on the rigid axle,and the leaf spring is sup-
ported by rubber bushing at both ends. The use of single-action absorber gives a greater damping effect,
thus providing superb riding comfott even on rough roads.

Front suspension

Rear suspension

Fig, 16-1.
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18-2. Front Suspension Strut

Since the front suspension strut services as both
the oil damper and steering king pin, this unit
should be checked in respect of these two func-
tions. Following shows the check items.

# Check for the roadability of the vehicle and
rattling sound while driving on rough roads.
@Push the body hard ,and if it jolts 3-4 times
the damping force of the shock absorber is con-

sidered to have decreased.
@ Check the absotber for oil leakage. If the ab-
sorber is found fauity, replace it as a assem-

bling unit,because it can not be disassembled.

SC1010 $C1010X

o j‘\\f

Fig. 16-2

Front coil spring

Compress coil spring using special tool, front coil
spring tool @ until play between coil spring and
spring seat is obtained. Remove iock nut of front
suspension strut, and then remove sirut support
complete, bearing and coil spring. Front coil
spring itself is almost trouble free,but when it is
found weak after a long time of use,it should be
replaced.

§PoaPesPosPesiPocRusToePeaTocosPosPesPes¥asYeePesPee P acocPosPesPesPosls

Standard ‘ Limit
Coil spring free
length 268mm 255mm
(10. 55in. ) (10. 04in. )

Fig. 16-3
16-3. Ball Joint

The ball joint i constructed as shown in the Fig.
18-4 and as already noted, it does not allow dis-
assembly. Check it for wear and noise by moving
the ball joint stud, and check it for cracking of
the caulked area. Whnen it is found faulty,replace
it. Make sure that the ball stud end will begin 1o
move with a torque of 10-40 kg-cm (0. 73~ 2.
90lb-f1).

NOTE,
Fit nut on the ball stud screw and measure the
turning torque of the bail stud with a torque |

wrench.

202
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16-4. Important Steps in Installation and Tightening Torque (Front suspension )

TSlrur lock nut

“'Keep the lock nut screw part and
the strut rod screw part free from

oll.
W After

Apply Grease (ZG-1 GBA9(-65)10 the

upper and the lower surfaces of the

lacquer all around the nut apd the

bearing and the dust seal, and also to

N P Crew part.
their sliding surfaces. ki i

tightening
apply waterproof coating (paint or

strut yod screw part

Front strut sd;;;;r_(jf{ts
10 ™18 N.m
1.0~ 1.8 kgm

5 ™~ 13.0 ib-f1)

Strut lock nuts

the lock nut,

1

Apply SEALING COMPOUND anaerobic ce-
ment (GY-260)to the mating surfaces of the |

steering knuckle and the brake backing plate.
This is to make the brake drum watertight.

@ Apply wheel bearing grease to the balls of wheelbearing.
J @ Press-fit the inner bearing with its sealed side directed

toward the sirut side(toward the cenfer of the body).

A
\

@ Make the space™C" (between the inner bearing and the |
outer bearing )about 4004 (ull with wheel bearing grease., \

and then press-fit the outer bearing

\ B Make sure to fit the spacers before press-fitting the outer

bearing. Refer to the figure for the installing direction,

NOTE . . [
[ When press-fitting the bearing, be sure to press the outer

3

Bend the cotter pin toward the bearing side till its tip]
sticks to the nut.

B0~ 120M. M
8. 0~12. Dkg-m
(58. 0~8§. Ski~ft)

arm bo
[40 ~ 85 f.m
4.0 5.5 kg-m
129.0 ™~ 39.5 ib-1}

Il

oot

£astle rurts A
40~70N. m Wheel side
4. 0~~7. Okg-m "B

(29, 0~ 50. 5e-1t)

Knuchkle arm

yd

Ball joint stud cotter pin

@ insert the cotter pin into the holes of the stud from !hcq

a.wheel side (within the range of “A”)and make sure to
bend the tip of the pin as ‘5hcwn in the figure. Check
that the pin head “B” fits into the groove of the mit
properky.

© After the above check, apply waterproof coating { paint
or_lacquer Jall around the nut and the stud screw paris. J

Front spring bumper ‘

When inserting  the burper J T

onto the rod,direct the shorter

inside diameter side ol the

bumper downward.

18~~28N. m
7. 8~2. Bkg-m

L (18 520 0Bty

{ Wheel and tire

[

| ® When installing the wheel onto the brake drum ,

i bring the valve “D" close to the brake shoe

I adjusting hole of the drum. This is to prevent

“ shimmy motion.

| ® The deflection of the tire must be kept less
than 1. Smim at the peint of “E”. (provided
that the air pressure of the tire is correct
vale)

204
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Tension rod castle mit cotter pin
Bend the cotter pin securely as shown in the
Ligure.

Tension
bolis
30~55N. m
3. 0~ 5. 5kg-m
(22. 0~~39. 5tb-rt)

rod  bracket Tension rod bush

Mount the two bushes so that their shorter otter
diameter sides face each other. When mounting

them, be sure to install the spacers inside the
bushes.

Tension rod bolt

When belting, let the bolts go through the ten-
sion rod downward.

Tension rod castle nuts

6.0 ™ 10.0 kg-m
(43.5 ~ 72.0 Ib-fr}

Tension rod seat

Tension rod bush

Tension rod spacer

30~55 N.m
3.0 ~55kgm
122.0 ~39.5 Ib-fi)

Tension rod washer

Refer to the figure for the installing direction of

the tension rod washers. Front fon arm bush

FRONT Use the special tool and a press when press-fit-
ting the bush into the suspension arm so that the
bush comes out of the s %nsmn arm evenly at
the [ront and the back. ater ot soapy water
on the bush makes the work of press-[itting easi-

NOTE; Never apply any kind of oil to the bush.

Front suspension
arm shaft nuis
40~860N. m
4. 0~6. Okg-m
(29. 0~ 43. Olb-

ft)
< ;\\Wl T L
5 WL - S -
i) [ _
F""' suspension arm shaft |
Suspension frame bolts 1 - N
40 ~55N.m ' nsert this bolt from the [ront side of the car. |
4.0 ~ 5.5 kg-m
(29.0 ~38.5 ib-f1)
n - - : ' NOTE.
Press-[itt the bush gradually with ahydraulic Push out the bush from the s
Press and special tools as shown in the arm with a hydraulic press and special As to the tighten-
itlustration. Hydraulic tools as shown in the illustration. ing torque data of
b 3
' Press Hydraulic the other bolts and
press .
Special tool I Special tool No. | nuts, refer to _the
No, 1 section of Steering
Bush System.
Bush us
. . Suspension arm
Suspension arm
. Special tool Neo. 2
Special tool No. 2
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@ Left-hand and right-hand front suspension
struts differ in location of brake hose bracket
attached to .the strut. In correct installation,
brake hose bracket is toward the center of the

v as shown in the Fig. 16-7.

<o
FRONT
Fig. 16-7
16-5. Leaf Spring
Inspection

If the chassis is found lower than the normal po-
sition owing to the excessive fatigue of the leaf
spring, check the height of the spring from the
center bolt. If the fatigue of the spring is exces-

sive,replace the spring.

Free height C@ 113mm (4. 45in. )

&

L
g

Fig. 16-8

18-6. Shock Absorber

Inspection

The absorbers are of double-acting type. By try-

ing to o
hand, the

ntract and extend each absorber by

effectiveness of its damping action can

be told. Absorbers found with oil leck or with in-

adequate
placed.

=

Fig. 16-9

damping effectiveness must be re-

206

SC1010 SERVICE MAMUAL




apasPecfestloatiocastlostosiiasPuePesyasiocyosectostiosoctoctosoeiocesis W sYosioatpecPesPasPasn

16-7. Important Steps in Installation and Tightening Torque (Rear suspension).

Rear wheel bearing retainer ring
When press-fitling the vetainer ring into the shaft
after the installation of the bearing, use Ccere
not to damage its circumferential part.

Wheel bearing spacer
Tnstall the wheel bearing spacer with
the tapered side of its inner diameter di-

rected toward the cutside, or the brake
Hub bolt b .

drum side.
When mounting the hub Rear axle housing hub

bolts into the rear axle
shalt, make sure to [it the
head securely in the stepped
part of the axle shalt.

When fitting the brake backing plate ofito the hab,
apply SEALING COMPOUND (anaerobic cement
GY168) to the mating surfaces of both parts. This
is to make the brake drum watertight.

‘Wheel nuts Brake backing plate nuts

80~80N. m —]} T 18~ 28 N.m

8. 0~8. Okg-m ! ! 1.8~ 2.8 kgm
{13.5~20.0 lb-tt}

(43. 5 ~ 5%
5b-1t)

Shock ahsorbar nuts
13~ 20 N.m .
1.3~ 2.0 kgm
{9.56 ~14.0 lb-f1}

Differential ofl
Leaf spring U bolt nuts filier and level
30~45N m ' plve
3. 0~ 4. bkg-m 35~50N. m
Wheel bearing (22. 0~32. 5b-ft) 3. 5~5. Okg-m
. Tighten the four U bolt nuts unifermly (25. 5 ~ 36.
Install the wheel go that the size “C” of each of the 0lb-1t)
bearing with s \ﬂ is the same. .
sealed side directed Wheel Difterential olf
:i‘::xvr:r:id'ehe brake When installing the wheel onto the brake drum,bring the air drain plug
: valve close to the brake shoe adjusting hole of the drum. 40~70N. m
The deflection of the tire must be kept less than 1. Smm(0. 4. 0~7. Okg-m
DBin)at the point “E”. (provided that the air pressure of the (20. 0 ~ 50.
tire is correct vale) : Slb-£t)
Oil seal Rear axle shaft

When instailing the shaft in the rear axie
housing ,use care hot to push down the oil
deflect plate. Also be careful not to damage
the lip of the rear axle shaft oil seal.

spring “A¥ faces the dilferential side. Al-
18" g0, before its installation ,be sure to apply
wB* 2N-3GB492-77Grease. to its lip “B”

se1010x NAVEL

Teaf spring U bolt —
nuts_ and lock nuts |
25~35N. m

2. 5~3. Skg-m
(18. 5~25. 0b-#t)

ﬁ" . Lnstall the oil seal so that the side with
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Leal spring

When installing the leal spring,be sure that No.
No. 3 and No. 4 leaves do not get out

| WNa. 2
of thetr positions.
;

!

Press-[it the shackle pin bushes. Some

—_— -
T water or socapy water applied to the
bushes will make the work eusjer.

/
_\> Leaf spring nuts
\
@ Mount the Jeal spring baits at Y N N . o .
\ te. Nove .
45~70N. m the both ends [rom the out- h ote; Never apply any kind of oil to
. . \ | the bushes.
side of the ear toward the in- 1 \

4. §~7. Okg-m
(33, 0~ side.
# Tighten the leaf spring nuc in l"s‘r;;“c plates — ‘}\

Refer to the ligure for ‘,‘\
A

the Instailing direction N
ol the ghackle plates, ) L N

50. 51b-11)
unladen stare.

Leaf spring tont bush
[ "The method of I[iuing the ieal

spring front bushes is the same as
the shackle pin

that of [fitting

bush.

Y
Shackle pin nuts

gy Install the shackle pins, both right
and ieft, from the center of the

30~55N. m
3. 0~5. Skg-m .

(22, 0~ car toward the outside.

) @ Tighten the shackle pin nuts in

39, Hib-Ity
[ unladen state, H
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17-1. Description

The rotary motion of the steering handwheel is changed to the linear motion of the drag link through
the steering gearbox and pitman arm. The drag link pulls and pushes the steering center lever,so that
this lever turns the right and left front wheels around their kingpins through the two tie rods and

knuckle arm.

The whole system has a self-restoring property,and is designed for easy steering and high durability.
The self-restoring action is reliable ; the operating effort required for turning the handwhee! is small;
and the system components are easy to service. The rotary joints of the steering linkage are of ball-and-

socket type.

Steering gear box

Pitman arm

Drag link

_ Steering whee!

Tie rod .
ateering center lever

Tie rod end

Fig. 17-1

17-2. Specifications and Data

Steering gear box . Recirculating ball-and-nut type

Gear ratio 18.4(0~4°)~17, 4(over 26. 5°) ]
. Steering angle,inside 33°

Steering angle , outside 27°

Steering wheel diameter 384mm(15. 11in. )

Minimum turning radius 4. Im(13. 45ft. )

17-3. Steering Gear Box Construction and Operation

The pitman arm is rigidly connected to the outer end of the shaft integral with the sector gear , which is
inside the gear box and meshed with the teeth of the nut capable of sliding along the worm. Between the

210 SCT1070 SERVICE MANUAL
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nut and the worm is a row of steel balls(actually a total of 52 balls are used) , which serves two purpos-
es;to provide rolling contact between nut and worm and to keep the nut engaged with the worm as if
the two were threadedly engaged. With the nut prevented from turning,the rotation of thd worm causes
the nut to move up or down the worm.
The worm is an extension of the steering shaft. As the handwheel is turned ,the steel balls roll along in
the groove and the nut moves up or down. The steel ball that has reached the end of the groove in the
nut enters the return guide. The guide sends the ball back to the other end of the same groove. In this
way , the row of balls recirculated. ‘
By so moving,the nut turns the sector gear and hence the pitman arm. It should be noted here that it is
thrbugh the steel balls that & rotary motion of the worm is convetted into a linear motion of the nut,
which is then converted into another rotary motion of the sector gear.
The steeting gear box is a precision-machined device,each i)art of it being machined to a closer toler-
ance for smooth convetsion of motion ,and is built sturdy for long service life. Special tools and instru-
ments are needed in addition to specialized skill if the gear box is to Pe overhauled. For. this reason,a
~gear box found to be in defective condition should be replace by a ntw one;replacement is more eco-
nomical and,what is perhaps more important,safer.

Breather plug

L]~ Sector gear

N

Fig. 17-2

sC1010 SERVICE MANUAL ' 2n



6005 WP Pes PosPusPoaPosPesPacPes PosPosPosPos PosTosWociias PosPusPoePratle

P65 Pas TraPoePorPos PusTa -+

17-4. Removal

1)Steering shafts
Loosen the bolts on the rubber joint flange at the

Fig. 17-4
Disconnect the wiring harness, and remove the
four bolts fastening the steering column to the
column bracket. Pull up the steering upper shaft.

Fig, 17-5

Loosen the bolt on the stecring lower shaft joint
and Pemove the steering lower shaft.

2)Genr box

Disconnect drag link. from pitman arm. If the
link will not come off easily, give two or three
light hammer blows to the face (T) of pitman arm
and tap on the stud lightly to shake the connec-
tion loose. This will help the link ball stud slide
off the arm.

CAUTION ,

Where the gear box has been removed, be sure
to position it Is such a way that the breather
plug (Fig. 17-2) will point up at the time of re-
installing the box. Gear oil might leak out
| through the breather if it is not pointing up. ]

Fig. 17-6
The steering gear box is secured in place by three
mounting bolts. Remove these bolts and take

down the gear box.

17-5. Maintenance Services

Steering handwheel play

The whesl play is proper if it is anywhers be-
tween 10 and 30mm (0. 4and 1. Zin. ) as mea-
sured at the rim. An unusually large play means
that the wear in the steering geat box is exces-

sively large.

212
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Fig. 17-8

Steering gear box

1)If any evidence of oil leakage is noted on the
gear box upon inspection of the machine brought
in for servicing, remove the plug (Fig. 17-9)and
check the level of oil inside. The oil surface
should be up to about 12mm (0. 48in. ) below
plug;if not,add oil. Be sure to use the prescribed
gear oil, SAE # 90, hypoid gear oil 90ZBE
36006—87.

Fig. 17-9

2)The adjusting bolt on the steering gear box is
for giving a preload to the worm shaft. If this
shaft is noted to have any rattle,check its start-
ing torque by using a spring balance,and tighten
adjusting bolt@),Fig. 17-10, to obtain the speci-

fied torque.

CAUTION ;

* When making this adjustment,be sure that
the steering gear box . is in the position for
straightahead rolling ; gear teeth in the gear box
might break off as the adjusting bolt is
tightened, if the gear box is off this center
position.

* Have the drag link and steering shaft
disconnected from the gear box. The starting
torque specification refers to the gear box as
an individual component.

Starting-torque  of | 2. 0-5. 0 kg.cm
worm shaft (0. 145-0. 362 1b-ft)

Fig. 17-10

Steering rubber joint
Inspect the rubbet joint for evidence of crack or
breakage,and make sure that its bolts are tight.

SC10710 SERVICE MANUAL
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Fig. 17-11

Wheel and wheel nuts

Inspect each wheel disc for cracks,dents and dis-
tortion. A disc in badly damaged condition must
be replaced. Check the wheel nuts for tightness
and ,as necessary ,retighten them to the specifica-

tion.

B80-80N « M
8. 0-8. 0 kg-m
(43. 5-57. 5 1b-ft)

Tightening torque

for wheel nuts

Fig."17-12

Tires

A tire badly worn,torn or otherwise deteriorated
must be replaced. Check the inflating pressure of
each tire and,as necessary ,adjust the pressure to
the specification.

Properly inflated tires are one of the keys to sa-
tisfactory cruising performance. Be sure to advise
the user about the importance of keeping the tires
inflated to the pressures specified.

CAUTION .
After adjusting the tire pressure,check to be
sure that the air valve is free from any signs

of leakage. |

Tire pressure specification (vehicle withd. 50-12-
8PR)

Wi di -

Wheel 4 rkw;oolo;g ng un When loading over
eel er 2
! 4401

€440 Tos) 200 kg (440 1b)
Front 200 240 kPa
wheel (1. 8 kg/em?, (2. 4 kg/cm?,
tires 29 psi) 35 psid
Rear 200kPa 375 kPa
wheel (1.8 kg/em?, (3. 7kg/em*,
tires 19psi> 54 psi)

Tire pressure specification (vehicle with 145R12-
6FER)

- - o
When loading under When loading over

Wheel | 200 kg

(440 1bs) 200 kg (440 ibs)
Front | 160 kPa 180kpa
wheel | (1.6 kg/em?”, (1.8 kg/em*,
tires: | 23 psi) 28 psi)
Rear 160 kPa 280 kPa
wheel | (1.6 kg/cm?, (2.8 kg/em?®,
tires 23 psi) 40 psi)

CAUTION,

Check the inflation pressure from time to
tirme while inflating the tire gradually tili the
specified pressure is obtained.

Check the wear indicator shown in Fig. 17-13;
and replace the tire when its wear is the same
level as the indicator.

Tire service | Less than 1. 8Bmm (0. 063in. Ydepth
limic of tread at two pilaces.

SC1010 SERVICE MANUAL



4. B0-12-8PR Tires

Tire wear indicator
position mark
2= TS <
=
1t.4mm —-]

L(O.Slin)']
A—A

| —m—1

Fig, :7-13

“Rotate”the tires at the regular intervals, stated
below,inh ordet to equalize tire wear and thereby
make full use of each tire. Refer to Fig. 17-13-1
for the scheme of rotation. Adhetence to this
scheme prolongs tire life.

Tire rotation inter- | Every10,000km
val (6,215miles)

£,
.o,
\,\\lji

Fig. 17-13-1

17-6. Important Step in Reassembly

Steering center lever

This lever is required to take a certain positiou
when the front wheels are pointed straightahead.
Specifically , the axis of the long arm of this lever
(jointed to the tie rod) must be parallel to the
longitudinal centet line of the machine. When in-
stalling the steeting linkage, make sure that this
requirement is satisfied within the allowable er-
ror of one degree.

Fig. 17-14
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‘—ézeering haft bush .
| Apoly GREASE ZG-1 GB491-65 1o the inner groove a
! the bush before fitting it. o

@ake pedal—and clutch pedal shaft

Apply GREASE ZG-1 GB491-65 to the entire outside sur- |
face of the shaft before its installation. J

Crutch pedsl

| /
Apply GREASE ZG-1 GHY91-G5 to the sliding part &s |
¢t shown in the figure. ’
g

g

Stecx:ing_s—ht\ft joint t;_l_l_z
20~~30N. m
2. 0~3. Okg-m i

L(14. 521, Biboft)

i Steering gear box seal rubber

‘ When fitting the seal rubber onto the gear box , apply
¢ GREASE ZG-1 GB491-85 to the sliding part of the worm
|‘ shaft and the seal Tubber.

Figh17-15
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Steering wheel slip ring
Apply GREASE ZG-1 GR491-65 to the slip ring before
its ingtallation.

Steering shaft nut
25~ 40N. m

2, 5~ 4. Okg-m
(18, 0~ 28, 51b-£1)

/

Steering cover
Adjust the clearance (5) between the
steering cover and the steering wheel
to 2~ 4mm (0. 08 ~ 0. 15in.) by
moving the steering column up and
dawn.

Steering shaft washer

tien.

Apply GREASE ZG-~1 GB491-65 io the upper and lower
surfaces of the steering shaft washers before its installa-

Staering column support bolts
11~17 N.m

1.1 ~1.7 kgom

{8.0 ~ 12.0 lb-f1}

Steering rubber joint nuts
15~ 25N. m

I 5~~2. Gkg-m

(11. 0~ 18. 0lb-ft)

Clutch cable nut

Tighten the upper and the lower nuts firmly with two

clutch pedal.

spanners. Refer to Group 11 for the adjustment of the

Steering gear box seal rubber

After fitting the seal rubber onto the floor and the gear

box, push it in downward so that it does not contact the

serration of the gear box and the length (width) “B” ex-
ceeds Zmm (0. 08in. ).

Steering gear box seal rubber

‘When fitting the seal rubber onto the floor,apply adhe-
sive to the entire contact surfaces of both parts.

SC1010 SERVICE MANUAL
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Steering center lever
nul
80~ 150N. m
8. 0~ 15. Okg-m Y

(58. 0~ 108, Dlb-21) N
Tic rod end oall swd | \

nuts
J0~TON.m

4, 0~7. Jkg-mn

_‘Drajg—hnk nuts
CHTTON |

4. 0~-T7. Okg-m
(29. 0~50. 0lb-
f)

[ Tension rad nuts
20~ 60N, m

4, 0~8, 0kg-m

Tie rod and Tie rod end
@ When instailing the tie rods and the tie rod ends,as
to R (right screw)and L (left screw)at the both ends of

Steering center lever stopper bolt

the tie rod,refer to Fig. 17-13. ) When mountng the stopper bolis, adjust them so (hat
@ After installing them, be sure to perform the toe-in the specified minimum turning radius is obtained, and
ﬁdj\‘zstmcnt. Both tie rods, right and left, must be ad- then make sure to tighten the lock nut.
justed uniformly. Refer 1o Fig. 17-18, " &teering center lever stopper bolt fock nuts
Tensilon rod braciet bolts | 11~ 17N.m
30~355N. m 1. 1~1. 7kg-m
3. 0~35. 5Kg-m (8. p~12. 01b-1t) J

(22, 0~39. Slb-ft

Tension red cotter pin
Make sure to bend the cotter pin as

showh in the figure.

Tension rod bolt
NMount the tension rod bolts through the

tension rod downward.

Tensjon rod castle nut
60~ T00N. m

6, 0~ 10. Okg-m
43. 5~ 72, 0lb-f1)

Tension rod bush
[ FTt the two budhes so that their shorter

outer diameter sides face each other. Al-
30 be sure to fit the spacers inside the
bushes.

[ Tension rod washer |
Refer to the figure for the installing dj

e rection of the tension rod washet,

5. 0~7, 5kg-m
(36.5~54. 0lb-f1)

Fig. 17-16
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Steering handwheel

Two tequirements must be met,among others,in
installing and setting the steering wheel;1)check
to be sure that the handwheel play meets the
specification,and 2)set it in such a way that,
with the front wheels pointing straightahead, its
two spokes are horizontal,as shown in Fig. 17-
17. (Within 6° of horizontal position)

o

8’ ¢
Fig. 17-17
Tie rod
FRONT
1 ]

L;Left screw
R:Right screw

Fig. 17-18

17-8. Wheel Alignment

Alignment service data

Vehicle  with
4. 50-12-
8PR

11~156mm
(0. 433~0. 590in. )

Toe-in
Vehicle  with | 3~6mm

145R12-6PR (0.118~0. 236in. )
Camber 1°30
Trail 11mm (0. 43in. )
Kingpin inclination 12°307
Caster 2°30

Adjustm ent

The only item of adjustment is toe-in . Camber

and caster are given and fixed. Before checking

and adjusting toe-in,let the car stand on flat le-

vel ground without any load placed aboard,and

make sure that—

(1)All tires are inflated to the following pres-
sures;

Unloaded

Tire pressure specification (vehicle with 4. 50-12-

8PR)

Front wheel tires 180kPa(l. 8kg/cm?, 26psi)

Rear wheel tires 180kPa (1. 8kg/cm?, 26psi)

(2) The car is level. (Check by using a
carpenter’ s level gauge. )
(3)The front wheels are set in staightahead driv-
ing position.
Using the toe-in gauge, read the toe-in and
corripare the reading against the specification
(indicated above).

1070 SERVICE MANUAL
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Toe-in=B-A=11~15mm

Toe-in gauge )
Hig, 17-19
To increase or decrease the toe-in, adjust the
length of tie rods. This ig accomplishec by loosen-
ing the four lock nuts@on the ends of each tie
rod and by turning the rod(D).

Iig, 17-30

1729. Steering Angle

inside
——— |
outside 27°

Steering angle

Use the turning radius gauge when measuring the
steering angle.

Turning-rading
BRURE

Fig. 17-21

If the steering angle is out of Specification , adjust
it by changing the length of the steering center
lever stopper bolis@@).

I
U
O IC)
el e -
R B ﬁ*
.,,);‘ﬁ/ =
- |

Fig, 17-29

f NOTE,
After tightening the stopper bolt lock nuts
fiemly, turn the steering wheal all the way
fo the right and left and check to ba sure ‘
that the narrowest clearance betwsen the |
[ front tirz and the tire house excesds the

value below,

~

More than 25 mm (0,93 in.)

Fig, 17-23

220
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17-10. Tightening Torque

Fastening parts Ib-ft

(kg-m)

25~40
Steering shaft nut (2. 5~14. 0
Steering  flange 20~30
joint boiz @0~z | 15215

Steering gear box 70~90
bolt (7.0~9.0) | 510650

Steering  center 80~150
lever nut (8.0~15.0)

Tie rod end lock 50~75
nut

58.0~108.0

36.5~54. 0

Tie rod end ball
stud nut

40~70

40~7.0) 29.0~50.5

40~70
Drag link nut ( (4.0~7. 0) , 29. 0~50.5
Steering  knuckle 30~55
arm bolt (3. 0~5.5) ‘ 22.0~39.5
Steering  rubber 15~25
joint nuts (1. 5~2.5) ’ 1-0~18.0
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18. BRAKES

18-1. Description 295
18-2. Tandem Master Cylinder et sttt ettt ettt s e rnnne sen s 226
18-3. Tandem Master Cylinder Operation B AL TITLI S TRPRI ¥
18-4. Front Brake Construction IR A L T ST 227
18-5. Rear Brake Construction . 228
18-6. Parking Brake Construction e 908
18-7. Wheel Cylinder Construction 228
18-8. Maintenance Services 2929
18-9. Iinpo:tant Steps in Installation 233

18-10. Tightening Torrgue 236
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18-1. Description

The hydraulic foot brake system of the SC1010 has
one leading shoe and one trailing shoe in the rear
tandem master cylinder to actuate the wheel cylinders,
rear wheel brake, through two independent circuits, one
The parking brake is of mechanical type and utilizes the shoes
mechanically forces the shoes against the drum ;this force is tra,

bles.

FRONT

1. Brake pipe No. 12

2. Brake pipe No. 1

3. Brake pipe No. 4

4. Front brake flexible hoge
5. Brake pipe No. 2

Fig. 18-1

6. Brake pipe No, 3
7. Front brake flexible hoge
8. Brake pipe No. 5
9. Brake pipe No. 6
10. Rear brake flexible hose

wheel brakes.

two leading shoes in the front wheel brakes,and
Hydraulic pressure is preduced by a
two in each front wheel brake and one in each
for front brakes and one for rear brakes.

in rear brakes. Pulling the parking lever
nsmitted through a linkage and wire ca-

11. Brake pipe No. 7
12. Brake pipe No. 8
13. 5-way joint

14. Brake pipe gromet
15. Protector

SC1010 SERVICE MANUAL
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18-2. Tandem Master Cylinder

‘The tandem master cylinder is similar in construction to an ordinary master cylinder,the principal dif-
ferences being that it has two pistons and four piston cups and that hydraulic pressure is developed in
two chambers,one for front brakes and the other for rear brakes.

Obviously the two-circuit foot brake system employed in the SC1010 models assures greater safety;
failure of one circuit(failure of front brakes or rear brakes )due to such as an oil line rupture does not
incapacitate the machine.

A Primary piston
B: Secondary piston

Fig, 18-2
18-3. Tandem Master Cylinder Operation

Normal operation
Depressing the brake pedal forces primary piston®A ”toward the left (in Fig. 18-3)to pressurize the oil
immediately ahead for front brades. By this pressure and by the force of return spring,secondary pisten

“B”moves similaily to pressurize the oil for rear brakes.

= — 7_‘7,_43?17@, I_AJ— B Wﬂ—ﬂm . ﬁk—(\))

_ L‘/U\ —

= T

S i —r

Fig. 18-3

One-circuit operation(front-brake cireuit failure)

Depressing the brake pedal causes primary piston“A”to move as above but,because the front-brake cir-
cuit connot hold pressure, the cil immediately ahead of this piston does not get pressurized. As piston
“A”keeps moving ,compressing the spring, it begins to push piston “B* when the spring has been com-
pressed fully. From this point on,piston “B” moves to pressurize the oil ahead and thus actuate the rear
brakes.
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Fig. 18-4
One-circuit oparation (rear-brake circuit failure)

In this case,the leftward movement of piston “A” has but littie effect for front brakes at first,because

the initial tise in oil pressure causes piston “B” to promptly yield and move toward the left. Very soon
the forward end of piston“B”comes to and bears against the head of the cylinder. From this point on,
the leftward movement of piston“A”becomes effective to pressurize the oil ahead of it for the front

brakes. Fig. 18-5 shows secondary piston “B” at halt.

Fig. 18-5
18-4. Front Brake Construction

There are two wheel cylinders. Each cylinder has
one piston ,by which it pushes the leading end of
its shoe. In other words, the two shoes begin to
rub the drum in a “biting” manner the moment
the hydraulic pressure applies to the wheel cylin-
ders,and thus develop gréater btaking force more
quickly as the pressure to the cylinder rises(when
the machine is runing forward).

The shoes ate mounted on the backing plate in a
floating manner, each being utged by the return
spring in the contracting direction and pivoted at

its trailing end. v

"Each wheel cylinder is complete with an adjuster
consisting of a notched wheel and a bolt. Turning
this wheel advances or retracts the bolt (on which
the trailing end of the shoe pivots)to reduce or
increase the shoe-to-drum clearance (brake ad-
justment). The two cylinders are bolted to the

backing plate;and their adjusting wheels are ac-
cessible through holes provided in the brake
drum.

'
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Racking plate

hald down
) pity

i} Brake shoe

o/ return Spring

Fig. 18-6.
18-5. Rear Brake Construction

The rear brake has a double-piston type wheel
cylinder interposed between the leading end of
one shoe and the trailing end of the other. The
other ends of these ghoes pivot on the adjuster
sleeve complete with an adjusting screw.

When hydraulic pressure applies to the wheel
cylinder , which is bolted to the backing plate, the
two pushrods of this cylinder move out to spread
the shoes apart against force of two return
springs.

Brake adjustment is to be effected by turning the
notched serew of the adjuster sleeve. This screw
is accessible through a hole provided in the brake

drum,

Braie shoe
1
Brake shos

- hold down
pin

7 return sprmg
// /

= Brake shoe sup anchor

Brake shoe adjusting screw

Fig. 18-7

18-8. Parking Brake Construction

For the purpose of utilizing the shoes in the rear
brake,the parking brake system uges a brake shoe
lever and a strut in addition to the wire cable for
transmitting the manual effort (exerted to the
parking lever)to the rear brakes. The shoe lever
and strut are mounted on the backing plate of
each brake in a floating manner.

The strut is to parking brake what the wheel
cylinder is to foot brake. Pulling the parking
lever causes the strut to expand the two shoes

and push them against the drum.
18-7. Wheel Cylinder Construction

The double-piston cylinder used in the rear brake
has two pistons, each backed by a cup and front-
ed by a boot. A pushred or actuating pin bears,
against the piston by its inner end and is fitted to
the shoe web by its outer end.

The single piston cylinder,two of which are used
in the front brake,is similar to the double-piston
one, except that it has one piston, with its other
end being complete with the adjuster.

A bleeder screw is provided in the cylinder prop-
er. This screw is a plug;it is to be removed only
when alr trapped in the circuit has to be vented

out.
/ = O ‘
%ﬁ Lay, J@ )@C@@@)
Plst;m cup
mig. 18— 8
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18-8. Maintenance Services

Master Cylinder
Complaints on the mastet cylinder are in most
cases traceable to excessively worn piston cups;
experience tells us that primary cause of malcon-
dition is the impurities, paticularly abrasive or
gritty maitters, that_ have entered the brake fluid
reservoit. Check the master cylinder for the pos-
sibility of malcondition, The internals of the
master cylinder should be replaced at regular in-
tervals,and they should be handled as a kit. The
recommended interval is two years.

Master cylindet internats

2(two)years
replacement interval (two)y

Master cylinder
Pistons kit

E=6-(() 0 @D WeEun

Fig. 18-9

The overall length of the primary piston sub-
assembly is specified to be 94. 1mm({3. 704in. ).
This specification assumes great importance in
the function of the master cylinder. When re-
building this sub-assembly after its disassembly
for overhaul or for replacement of piston cups,
be sure to set the overall length to the specifica-
tion value by means of the forming screw.

Forming screw

face by measuring its inside diameter ,and deter—
mine its “out-of-round"” from ID teadings. The
braking surface with gtoovy wear can be re-.
baited by turning in g lathe if machining stock ig
available;a minor Yout-of-round” can be correct-
ed also by turning. A drum.éracked or distorted
or worn beyond repair must be replaced.

Service limit

Brake drum 220mm 222mm
side diamete (8. 66in. ) (8. 74in. )

in-
T
Brake drum 0. 5mm
Yout-of-round” (0. 02in. )

Fig, 18-11
Brake shoes

Glazed surfaces, if any, of brake shoes can and
must be reconditioned by grinding with sand pa-
per. Oil stains too.can be removed similarly,
Where the lining is worn beyond the service lim-
it,the shoe must be replaced,

Brake lining Setvice limit
thickness ( lining 7. 5mm 3mm
+shoe 1im) €0. 27in. ) (0. 12in. )
94.1 mm (3.704 in)

Fig. 18-10

Brake drum

Inspect the drum for cleanliness. Remove oi]

stains, if any. Check the wear of its braking sur-
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Fig. 18-12
Master cylinder and wheel cylinders

If brake fluid leakage from master or wheel
cylinders is found, inspect piston cups for wear
and for evidence of deterioratidn, and replace
them if found in defective condition, even when
the end of the regular replacement intervals is a
head.

The internals of each cylinder are to be replaced
as a kit at regular intervals.

Piston cups and boots are of rubber; they must
not be washed with gasoline or similar washing
fluid. Use the brake fluid 10 wash them,or they
may distort or swell.

internals  re-

Cylinder

\ 2(two)years
placement interval

Wheet eviinder Piston cup kit

Fig, 18-13

Brake pipes

The brake pipes are double-layer wound type,
made by rolling steel strip into a two-layer wall
pipe, With its surfaces treated for rust preven-
tion. After driving the machine along in sea wa-
ter at the beach or in a shore area full of salt

sprays, it is a good practice to wash the brake
pipes with soft water.

Inspect the brake pipes in regard to the following

items

{1)Cut marks or dents
—_—
(2)Leakage of brake fluid

———————

(3)Signs of rubbing at the clamps and cllps
—

(4)Rusting or corrosion

Air purging

Whenever any component or part of the foot

brake system has been replaced, reconnected of

otherwise worked on to expose the brakefluid
side of the circuit to the atmosphere, some air
will get into the circuityand the presence of such
air will regult in a ‘spongy” brake pedal. In such

& case,or whenever the presence of air in the cir-

cuit is suspected »carry out an Yair purging” opera-

tion at each wheel cylinder, as follows,

(1> Tie a transparent vinyl tube @ into the
bleeder plug of the wheel cylinder (in order
to catch the brake fluid).

(2)Pump the brake pedal several times and de-
press the pedal all the way.

(3)Loosen the bleeder plug by turning it a half
totation. The fluid with air bubbles will
come out. Tighten up the plug when air bub-
bles stop coming out.

This operation requires two petsons, one at the

brake pedal and one at the wheel cylinder.,

CHNT AT A - e
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Fig. 18-14¢

Brake fluid

The brake system uses g glycol type brake fluid.
When purchasing the teplacement fluid, be syre
to specify the glycol type meeting the following
specifications,

Specifications

DOT3,D0T4,SAEJ1703
(Synthetic brake fluid)

Brake
Fluid

Some commercially available brake fluids are of
silicone or petroleiim base; do not use any of
these fluid, Remember, any brake fluid which is
a mixtutre of two or more brands is likely to. ef-
fect some of the. brake system components ad-
versely , resulting in faulty braking.

The brake fluid in service is subject to gradual
deterioration because the moisture content of air
finds its Way slowly into the brake fluid. For this
reason the brake fluid should be tegarded as an
expenable item and be replaced at regular inter—

vals.

Brake fluid change interval 2(two)years
Brake shoa clearance adjustment
The hole for gaining access to the adjusting
Wheel or screw is provided in the brake drum.
Through this hole, insett a screwdriver to turn
the adjusting wheel or screw.

Turn the wheel or screw to expand the shoe al]
the way ,reducing the clearance to zero,and then

turn it back 3 to 6 notches to introduce a drum-
to-shoe clearance. Leave the adjusting wheel or
screw right there.

Brake shoe clearance

Back away 3 to 6 notches
adjustment

Fig. 18-15
Brake pedal
Confirm that clearance (P between the wall and
the pedal arm is more than 45mm (1. 77in. )
when the pedal ig depressed by a load of approx.
30Kg (661b). If the clearance is less than 45mm
(1. 77in. ), adjust the brake shoe clearance to
obtain the specified value.

CAUTION
* If the specified clearance cannot- be
obtained, or the feel is spongy when the
pedal is depressed, check the shoes for
sXxcessive wear and the brake system for

air entered.
» After reassembling the brake oil line ,

bleed air from the line.

NOTE,
Inspect pedal clearance dai]y,as well as at
periodically scheduled inspection.
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Fig., 18-16

15~ 20mm
(0. 59~0. 78in, )

Pedal travel
——
Pedal-to-wall clearance
@) ( when pedal is de-
pressed at 30kg(661h))

S0mm minimam

Bl vy

Fig. 18-16-1
Barking brake lever
Pu]l"‘up the parking brake lever all the way with
one hand to apply brake fully ,and see how many
notches of the ratchet of the lever has traversed.
If the lever moves by more than 5 notches, it
means that the shoe-to-drum clearance in the
Fre_ar R{gkes is too much and needs to be readjust-
edito the. specification. Through the hole provided
“in the b;ikc druin,insert a screwdriver and back

away the adjusting screw 3 to 6 notches from its
¢ zero-cleararce position, as in the case of the
wheel brake.

\n__u______—*ﬁm*~mh-_w____m

Parking brake stroke

Brake shoe clearance

Back away 3 to 6 notches

adjustment

Pig. 18-17

Parking brake cable
Inspect the brake cable for damage, and check
for smoothness of its movement. Oil the cable ag
necessary. A defective cable must be replaced.

. Advise the user to inspect and service the cable in
' this manner at regular intervalg.

Fig. 18-18
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Brake hoses and pipes "
o Tightening torgue
These are critical safety parts and demand
greater attention. Be always sure that the hoses 10~15N. m
. . e 1. 0~1. BKg-m
T d -
and pipes are in goo condition , free of any evi 7. 510, 5ib-£6)

dence of crack or breakage. A damaged hose or

pipe or a rusted or leaking one must be replaced.

CAUTION
After replacing any of the brake pipes or

hoses, be sure carry out an air bleeding
operation. You are duty-bound to do this
before releasing the serviced machine to
the user.

Fig. 18-20

Fig. 18-19

18-9. Important Steps in Installation

Brake light switch

When reinstalling the switch, adjust it to make
the clearance(Dbetween the brake pedal and the
screw end of the switch is 0. 1~0. 6mm (0. 004
~ 0. 024in) when the brake pedal is. released.
Following the above adjustment, tighten the nut
to the specified torque and check if the brake
lights come on.
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Apply sealing
compound When putting oa the grommet,
app]y SEALING COMPOUND
GYi68 to the illustrated points

from inside the cabin,

i

\_4/

—_—
Brake backing plaie{ Righ®ieft)

Backing plate

When installing the backing plate
onto the strut, apply SEALING
COMPOUND (anaercbie cement
GY 168} to. the mating surfaces

Strut

of both parts.

234 SC1070 SERVICE MANUAL



Brake pipes (Right side)”

: alf the brake pi
Upper side | el iy cylinder
hose properly using care for
its installing position.
Brake backing plate

(Right & Left)

To left side
wheel cylinder

Broke backing plate {Right & Left}
Brake backing plate | wien ingtalling. the backing
plate onto the axle housing,
apply SEALING COM-
POUND ( anaercbic cement

Apply GY 168)t0 the mating surfaces
sealing
compound of both parts.

{ )

e

Brake cable return spring

Return spring Install the return spring with
the spring end directed toward

the front side.

-

Front side

Brake pipe(Left side)

Upper side Tnstall -the brake
4, Air biceder pipe on the whee|
cylinder properly
using care for its

Brake pipe | installing position.

Parking brake cable band (Right & Left)

Attach the cable band at
the illustrated position of
| the reef spring clamp.

Washer

9" eecPasPa

Parking brake cable (Right &.Lett)

Brake backing plate
Apply sealing
compound

When installing the -cable, apply
SEALING COMPOUND (anaer-
obic cement GY 168 )to the illus-
trated position of the cable.

Parking
brake
cable
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18-10. Tightening Torque

Fastening parts ! N. m{Kg-m) 1b-ft
I

Ilijzzke pedal shaft " 1::-§i8)h k]iis:i()-—o“
T T Gy | s

Tube unien nut | (LE:;B(‘}) 11, 0~13.07

Flexible hose nut ' (2‘23::.00) 14.5~28. 5

5-way joint bolt ‘ . ::g 7 t 3.0~5,0
LBacking plate bolt (1:‘::;88) 13.5~20.0
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19. BODY ELECTRICAL EQUIPMENT

19-1. Head Light ++sseecen.. <ees 238
18-2. Turn Signal Light and Hazard Warning Light «eccececseerrennnnnn.. cesnens 940
19-3. Windshield Wiper Motor ««s veeves.... B LTIy Y
19-4. Fuel Gauge +«sseeeee . 242
19-5. Wiring Diagram - 259
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19-1. Head Lignt
Wiring circuit

Passing switch {Oprianal}

Right heard R m
" light ‘RIW —Ulghiting

Fuse box

] switch
LDlmmer N
switch N
8 —-R/W o W
Main fuse
304
Left head
light S P
Battery

Be----Black R/W.eeee-oo-Red with white tracer
Reeso-Red R/BlresesseeeRed with blue tracer
Weee o White R/Yrueneonns Red with yellow tracer

g, 191
Headlight bearn satting (standard)
Before measuring or adjusting the headlight beam ,adjust air pressure of the 4 tires to the specified value
and let the vehicle unloaded and in level. Then move the vehicle onto a flat surface. There are various
Mmeasuring methods (e. &. screen method , using focusing type tester,etc. ). The method described in this -
manuaal does not use a tester.
(1)Vertical beam alignment
Unless otherwise prescribed by the local statutory regulations,set the head lights in such a way that
a screen is hung in front of the head lights, the distance between the screen (or white walldand the
lights is 10 meters. The center axis of the vehicle crosses the screen at right angle. Adjust the main

beam axis to be within a fifth 1/5 of the head light height.

Fig. 19-2
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(2)Horizontai beam aJignment(Right~hand steering vehicle )

The set-up is the same ag in Fig. 19-2, For the left-hand steering model, the alignment is the mirtor

image of what ig brescribed here,

RIGHT HEAD LIGHT ; Determine the point (A)straightahead of the light

»and align the majn beam

axis so that the axig will strike a spot within 100 mm(3. 94 in, Jto the right or 200 mm (7. 87in. )

to the left of the straightahead point,

LEFT HEAD LIGHT,Determine the point(B)straightahead of the light,and align the main beam
axis so that the axig will strike a spot within 200 mm (7. 87in. Yon either side of the said point.

10m-(32.8 f1)

Fig, 19-3

Maintenance

(1)Head light adjustment
There are three screws; 1, 2, and 3. By
means of these screws, adjust the light posi-
tion for beam alignment,

/ position.

1. BLUE/WHITE

2. BLUE/BLACK

4. GREEN/WHITE
5. YELLOW /WHITE

6. GREEN /BLACK
Fig. 19_4 17. BROWN/BLACK
(2)Head light dimmer switch
Using a circyjg tester, check the respective Fig. 19-5

circuits for continuity by putting the tester
brobe pins to the terminals shown in Fig. 19-

6. With the switch kept in LOw BEAM posi-
tion, the tester should indicate continuity be-
tween terminals (Dand (23). Similarly, there
should be continuity  between terminals (2)
and (23) when the switch in HIGH BEAM

19. GREEN/BLUE
20. GREEN/ BROWN
22. WHITE/ BROWN
28. BLUE/YELLOW
30. GREEN/RED

31. GREEN

SC1010 SERVICE MANUAL
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19-2. Turn Signal Light and Hazard Warning Light

Circuit deseription

When the switch 10 is on, when the turn-signal switch is on for 4 left turn,brown lead is connected to
green/red lead :nd green lead to green/white lead, the left turning light is on. When for right turn,
&reen lead is connected to green/black lead »the right one is on. When the {-way warning light switch is

on, white/browr lead is connected to green/red lead s8reen lead is connected to green/black and green/

white respectively , the 4-way signal lights turn on for warning.
5

:

1. conbination headlighis  for right turn) 7. conbination switch (turn signal switch)
2. conbination headlight: (for left turn) 8. H-way fuse box

3. conbination rear light: (for right turn) ) 9. transistor flagher

4. conbination rear light;; (for left turn) 10. ignitor switch

5. turn signat light (right , left) 11. fuse box

6. meter pilot light(right left) 12. battery

Fig. 19-1¢6
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Inspection

(1) Trouble diagnosis

Symptom Possible cause

;’ LH‘:'“PS d";“i?“ come °‘; i’: teitheri "Z;“]’j‘ il not, | Fusible ink in S0-A. fuse is blown off.
- Hazard light comes on. bY ufn signa. g * | Open citcuit (due to poor point contact)in turn signal
3. No light comes onjor lights light up but do not flick- | i
dimmer switch.
or Defective relay unit.
4, Turn signal lights are satisfactory, but hazard light
will not come on.
5. Flicketing frequency is etraticjor lights remain lit.
6. Turning on hazard warning gwitch lights up only one
group of lights.

Open circuit in hazard warning switch.
Light bulbs are defective or improperly grounded.
Defective contact in dimmer switch.

(2)Dimmer switch
Using a circuit tester ,check for continuity between each pair of terminals by referring to the chart given in Fig.
19-5. for each position of the dimmer switch lever. Discontinuity means that contact points are burnt or otherwise
defective in the switch.

The switch is in sound condition if continuity is noted between terminals 31 and 6 with the lever in right-turn po-
sition ,and between terminals 4 and 31 with the lever in left-turn position.

NOTE.

The turn signal switch is in sound condition if continuity is noted bstween terminals (30)and Brown.
Similarly , the hazard warning switch. is in sound condition if continuity is noted between terminals
(30)and (22).

19-3. Windshield Wiper Motor

Circuit description

The circuit for powering the wiper motot is complete with a device for automatically bringing the wiper
blade to a certain (laid-down)position when the wiper switch is turned off.

Referring to the circuit diagram of Fig. 19-8,assume that the main switch is in closed position. Turning
on the wiper switch feeds curtent from the battery to the wiper motor,and the motor starts up and
swings the blade. In the gear mechanism for converting the rotary motion of the motor into the swing-
ing motion of the blade,the contact-actuating cam is mounted on the final gear shaft.

The cam keeps rotating and ,for each rotation ,momentarily connects PO to P1 and then to P2. This al-
ter nating make-break action does not .affect the running wiper motor.

Under this condition,turn off the wiper switch just when the blade is up and in the midst of swing mo-
tion. This altets the supply circuit of the motor jourrent now flows thtough P2 and PO and another pair
of contact points in the wiper switch and into the motot. Thus, the motor is enabled to continue its run.
A moment later ,the blade comes to the laid-down position. At this time , PO separates from P2 but con-
tacts points P1, thereby shunting the motor. Upon loss of current, the motor develops counterelectro-
motive force in its armature. Through the shunt circuit, the current induced by this force (voltage)
flows to halt the motor,so that the blade halts at the designated position.

SC1010 SERVICE MANUAL 241



& PassePosTusTosPosPosTo  @H) N sPaeiPocRosPosPasPesPes Pes Pas Pee N es Pas Pors Pus Vet Poe PP P asocPociPasiPosPa

Wiper matot {Gne-speed type)

WIPER SWITCH

ON OO !
OFF| O
SR N:BROWN
SN GRAY/BROWN
SR, GRAY/YELLOW
: . ) Battery
Fuse Main switch r_m__ml UR :BLUE/R.ED
= O (I=T—0 O R.RED
Main fuse LE=d :
B.BLACK
|
‘Wiper switch -H

g, 19-7

Maintenance

(1)Wiper trouble diagnosis
If the wiper switch is ineffective in cutting the wiper into service, the wiper circuit must be checked
with the following three possibilities in mind.

(a)Any of the fuses in the circuit could have failed.

(b)Circuit is open in the wiper swtich. (To check the switch,disconnect the coupler of the wire leading
to the wiper motor ,turn on the switch and read the voltage between ground and GRAY/BROWN.
If 12 volts is read,then the switch is in good condition. )

(c) Armature coil could be in open-circuited condition in the moior; or commutator brushes are not
seating properly. (The motor is in sound condition if continuity is noted berween motor ground and

BLUE wire. )

19-4. Fuel Gauge

Circuit description

The fuel gauge for visually telling how full the fuel tank is an electrical instruinent comprising a float-
actuated potentiometer type of tank unit and a bimetal type indicaror (meter)mounted on the instri-
ment panel.

Two bimetal elements are used in the indicating unit,one for deflecting the indicating hand over the
“H"to “Fscale and the other (regulator)for on-off control of current.

When fuel level is low in the tank ,the float is low and hence a larger chmic resistance is introduced in-
to the circuit by the potentiometer element in the tank unit. Consequently, 2 smaller current flows
through the windings of the two bimetal elements,so that bimetal deflection is smaller and the indicat-
ing hand stays closer to“E”{(for empty)side.

The bimetal element of the regulator bimetal draws an additional current. By the sotal cutrent, the
bimetal element deflects to open the circuit and, upon cooling,closes the circuit. In other words, the
regulator makes and breaks the circuit intermittently. The average current is fairly constant under vary-
ing voltage condition of the battery becauée a higher battery voltage extends the durazion of each con-

tact point separation in the regulator.
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- UR T -
Battery 0
Wire symbol  Color
R g Rd
UR o= Blue/Red
NY oo +Brown /Yellow

Fig. 19-8

Inspection

The following checks are necessary when the fuel meter indication is false;

(DMake sure both the tank unit and fuel tank are properly and securely grounded. If ground connection
is loose ,current will be small and the indicating hand will be down.

(©)Make sure that the regulatofr is propetly and gecurely grounded, If high resistance exists in this
ground circuit , the regulator draws but a small current, so that the duration of contact closure is
much longer and,consequently,the average current through the other winding will be larger yresult-
ing in a hand deflected closer to “F”position.

(@Make sure that the float in the fuel tank is free from interference and without any hitch on its float
arm,and that its stopper is correctly positioned.

An indicating metet checked to be internally- defective must be replaced by a new one.

19-5. Wiring Diagram
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20. SERVICE DATA AND MAINTENANCE SCHEDULES
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20-1. Tightening Torque

In threaded fastening parts holding down a com-
ponent in place,the holding force is preserved pri-
marily in the male and female threads in contact.
Screw threads are capable of withstanding this
force up to a certain limit. Here occurs tie need to
tighten them without exceeding the limit,and this
need can be met by using torque wrenches.

Fastening parts,for which the Hmit is specified be-
canse their fastening or holding function is criti-
cal,is listed below. Use torque wrenches and ad-
nere to the torque specifications when tightening
them at the time of periodical inspection or over-

hauling or servicing.
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Tightening torque
System Fastening Paris - -
N<M kg-m 1%
Cylinder head bolt 55~60 . 5,5~6.0 40.0~43.0
Spark Plug .20~30 2. 0~3.0 14.5~21.5
InletR.exhaunst manifold nut 18~23 1.8~2. 3 13.0~16.5
Camshaft timing puily bolt 50~60 5.0~6.0 36.5~43. 0
Valve adjusting nut 15~20 1,5~2.0 11.0~14.5
Timing belt cover bolt 3~4 0. 3~0.4 2.5
Engine crankshaft pully bolt 50~60 5.0~6.0 36.5~43. 0
|Ennecting rod bearing cap nut 28~32 2.8~3.2 20. 5~23;‘-0__
Crankshafi bearing cap bolt 43~ 48 4, 3~4. 8 31.5~34.5
Flywheel bolt 40~ 45 4.0~4.§ 29.0~32.5
Engine | ) presoure unit 1215 1. 9~1.5 9.0~10.5
Oil filter assy 10~15 1,0~1.5 7.5~10.5
Oil filter stand . 20~25 2.0~2,5 14.5~18.0
Engine reat mounting nut and bracket bolt 11~14 1.1~1. 4 8.0~10.0
Relief valve spring retainer 15~20 1.5~2.0 11.0~14.5
Oil pan bolt 4~5 0. 4~0.5 3.0~3.5 )
Qil drain plug 20~25 2.0~2.5 14.5~18.0
Engine mount bracket bolt ( cylinder and
body) 30~ 40 3.0~4.0 22.. 0~28.5
Engine rear and front mounting nut 23~28 2.3~2.8 16. .5~ 20. 0
'7Cyljnder head cover boit 4~5 D, 4~0.5 3.0~3.5
Gearshitiing | Geat shift arm nut 9~ 14 0.9~1. 4 7.0~10.0
control Gear select arm nut 9~ 14 0.9~1.4 7.0~10.0
‘\7Transmission case bc_»lt 15~ 20 1.5~2.0 11.0~14.5
0il drain plug and level plug 30~50 3.0~5.0 22.0~36.0
Extension case bolt 15~20 1.5~2.0 11.0~14.5
Transmission | Rear mounting boit 15~20 1.5~2.0 11.0~14.5
Gearshift lever case bolt(8mm) 9~12 0.9~1.2 7.0~8.5
Gearshift lever case bolt(6mm) 6~10 LD. 6~1.0 4, 3~7.0
Stopper plate for shifter fork shaft 1520 | L5~20 | 11.0~145
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Tightening torque
System Fastening Parts —
N'M kg-m ib-1t
Cross joint flange yoke bolt 15~25 1.5~2.5 11.0~18.10
Side bearing cap nut 20~23 2. 0~2.5 14, 5~18.0
Drive bevel gear bolt 65~-80 6. 5~8.0 17. 0~—~57. 5
Differential
Drive bevel pinion nut 110~17¢0 11, 0~17.0 8. 0~~123.0
Differential carrier nut 15~ 20 1 5~2.0 I1.0~18.5
Oil drain plug A ~~T0 b D~7.0 ‘ 25.0~50.0
Shackle pin nut 30~355 3.0~5.3 22, 6~~39.5
Reef spring nut 45~T70 4. 5~7.0 32, 8~50.5
Reef spring U bolt nut 30~ 45 3.0~4.5 22.0~32.5
Steering knuckle nut 80~ 120 8. 0~12.0 58.0~86. 5
Front strut lock nut 70~80 7.0~59.0 5. 0~~65.0
Front strut support nut 10~18 I.0~1.8 7.5~ 13.0
Suspension T
Ball joint stud castle nut 40~T0 4, 6~7.0 25.0~50.5
Wheel nut 50~80 6. 0~8.0 48, 5~57.5
} Front suspension arm shaft nut i 40~60 4. B~6.0 29, 0~ 43. 0
Tension rod nut 40~6G06 4, 0~6. 0 28. 0~ 43. 0
Tension rod castle nut 60~ 100 6. 0~10.0 43.5~72. 0
Tension rod bracket bolt 30~55 3, 0~5.5 22, 0~-39.5
Steering shaft nut 25~ 40 275~ 4.0 18. 0~ 28.5
Steering rubber joint nut 15~25 1.5~2.5 1. 0~18. 0
Steering rubber joint flange bolt 20~ 30 2.0~3.0 14,5~21. 5
Steering gear box bolt &nut 70~30 7.0~9.0 51.0~865.0
Streering —
5 Steering knuckle bolt 40~ 55 4. 0~35.5 29. 6~35.5
Steering center lever nut 80~ 150 8, 0~15.0 58.0~108.0
Tie rod end lock nut 50~75 5.0~7.5 36, 5~84. 0
Tie rod end ball stud nut & Drag ling nut 40~T70 4. 0~7.0 29. 0~50.5
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Tightening torque
System Fastening Parts
N-M kg-m 1b-ft
PBrake backing plate bolt and nut 18~28 1.8~2. 8 18.0~20, 0
PBrake master cylinder nut 25~ 40 2.5~4.0 18.5~128.5
Brake tube union nut ; 15~18 I.5~1,8 11. 0~13.0
Brake Brake flexible hose nut 20~ 40 2,0~4.0 14.5~28. 5
Brake shoe adjusting nut 6~3 0.6~0.9 4.5~6.5
Brake pipe 5-way joint bolt 4~7 0, 4~0.7 3.0~5.0
Erake pedal bolt nut 18~ 28 1,8~2.8 13.5~20.0

For other bolts and nuts not listed above,refer to this chart

20-2. Service Data

ENGINE
Item Standard Service Limit
1128kpa 300t /min 981kpa 300r/min
Compression
pressute Difference be-

tween cylinders

,98kpa 300r/min

Valve cleatance Cold

0. 13~0. 18mm(0. 005~0, 007in. )

(Inlet ,Exhaust) Hot

0. 23~0, 28mm (0. 009~0. 011in. )

Ignition Timing

i0°L£ 1° B. T. D. C. at 900r/min
(rpm)

-

Flatness of gasketed surface 0. 05mm (0. 002in. )
Flatness of man- | 1%t _— 0. 1m0, 004in.)
Cylin- ifold seat Outlet —_— 0. 1mm (0. 004in. )
der -
head Seating Inlet 1. 3~1. 5mm{0. 0512~0. 0590in, )
Valve) widtt | Eynaust | 1. 3~1. 5mm (0. 0512~0. 0590in. ) -—
l;:ating angle 45° _—
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Standard Service Limit
[
0. 050~0. 091mm .
(0.0020~0.00388m.> . i i '~ ,,,,,, S
0. 650~ 0. 160mm
(0.0019~~0. 0058in,» 4+

a6. 152mm (1. 4233in. > 100mm (1. 4212in. )

Cam height a6, 152mm(1. 4285in. ) 36. 100 (L. 42120

(Basge eclrcle
-H1ift)

Fuel pump

5. 365~6. 980mm
(0. 27420, 2748in.)__
5. 955~~6. 970mm

(D 2738~0. 2744in. )
7. 000~7. 015mm
(0. 2755~0. 2761in. )
7. 500~ 7. 015mm
0. 2755~0.276lin. )
0. 620~0. 050mm
¢0. 0008~0. 0019%in. )
0. 030~ 0. J60mm
(0.0012~0.0023in.)
-1

Valve stem
diameter

Exhaust

Inlet

Exhaust

Valve guide
LD.

Valve guide~
to-valve

stemn  clear-
AICe

Inlet

Zxhaust

Thickness of
valve head
periphery

‘ 0. 6mm (0. 0236in. )

(0.0816~0.0472in.0 |

C T [0.80~1. °1. 20mm \
Exhaust (0. 0316~0. 0472in. ) | 0. 7mm(0 0275in. 3

Cantact 1. 3~1.6mm [
‘width of ¢0. 0512~0. 0590in. )
valve  and {3~1.%wm |  ——

0. 0512~0. 0590in. )
47. 7mm(l 8779in. ) \ 46, Smm(l 8307in. )

valve seat

Valve spring
free length

spring

1
Exhaust \ 46. 5mm (1. 8307in. )

cam-
shaft

235N for fitting length 4 0mm

255 ~-294 M for fitting length 40mm
(1.67in.)

(1. 57in. )

Valve spring
pretoad

R

235N for fitting length 40mm
(1. 57in. )

958 —284 N for fitting tength 40mm

Fxhaust (1.57in.)

14 966~14, 980mm

(0. 589~0. 590in.)
14, 985 ~ 15. 005mm (0.
591in. )

0. 005~0. 040mm

(0. 0002~10. 0016in. )

0. 006~ 0. 040mm

(0. 0002~0. 0016in. )

L0 LA

Rocker shaft O. D.

Rocker arm L D

Shaft-to-
arm  clear-
ance

roeker Exhaust

arm

Rocker shaft deflection

[l =4 ol
sC1070 SERVICE MAMUAL



%MMWM%M@%M&MMM%WMMM%MMMM W

1

cPacPosyesPactesiiosio

Item

Standard

Service Limit

Flatness of gasketed surface

-

0. 05mm (0. 0020in. )

Cylinder bore(S. T.D. )

62. 006~62. 020mm
(2. 4411~2, 4417in, )

———————————

cylin-| Difference in bore between
der cylinders

-

0. 05mm (0. 0020in. )

Wear limit on bore

—_—

0. 05mm (0. 0020in. )

Cylinder-to—piston clearance

0. 040~ 0. 050mm
(0. 0016~0. 0020in.

N

——

1. 960~61. 975mm
Standard —_—
Piston diam- (2. 4393~2, 4399in. )
eter Quersine: 62. 460~62. 475mm
(-g. 0196in. ) (2. 4590""2» 4596in. )
1. 62~1. b4mm
Top ring e : —_—
pis. | Piston ring (0. 0598~ 0. 0606in.
i, 51~1., 53mm
ton | gtoove 2nd ring (0, 0594~0. 0602in. -
width o 2. §1~2. 83mm
8 (0.1106~0. 1114in,

Piston pin diameter

15. 995~ 16. 000mm

Piston pin clearance in con.

0. 003~0. 016mm

0. 05mm (0. 0020in. )

),
)
)
(0. 6297~ 0. 6299in. )
)]
)
b}

rod (0. 0001~0. 0006in.
Top rin 1.47~1. 49mm
P ring (0, 0578~0. 0586in.
Piston ring 1. 47~1.49mm
thickness | 2 Ing (0. 0578~0, 0586in.
Oil ting 0. 45mm (0. 0177in. ) e
Riﬂgi clear- | Top ‘ring googagjgm&ﬂm ) 0. 12mm (0. 0047in. )
ance in -
Pis- | groove 2nd ring gb?googfgr.%zsin. ) 0. 10mm (0. 0039%n. )
ton
0. 15~0. 35mm
ring piston ring Top ring €0. 0059~ 0. 0137in. ) 0. Tmm (0. 0275in. )
. 0. 15~0. 35mm
:gg 2nd ring (0. 0059~0. 0137in. ) 0. 7mm (0. 0275in. )
. 0. 30~0. 90mm .
Oil ring €0. 0118~0. 0354in. ) 1. 8mm(0. 0708in. )
Piston ring | Top ring 6. 5mm (0. 25659in. ) —_—
free
end gap 2nd ring 8, 5mm (0. 3346in. ) _—
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Item

Standard

Service Limit

Crankshaft deflection
(middle)

0. 06mm (0. 0023in. )

Crank pin diameter

37.585~38. 000mm
(1. 4954~1, 4960in. )

Crank pin clearance in con.

0. 020~0. 040mm

0. 68mm (0. 0031in. )

rod (0. 0008~0. 0016in. ) -
Connecting rod small end | 16, 003~18. 011mm e
bore (0. 6300~0. 6303in. )

Crank journal diameter

49. 985~50. 000mm
(1. 5679~1. 9685in. )

Crank

shaft Bearing-to-journal

clearance

0. 020~0. 040mm
(0. 0008~~0. 0016in. )

0. 08mm (0. 0031in. )

Crankshaft thrust play

0. 130~0, 280mm
(0. 06051~0. 0110in. 3

+ 0, 35mm (0. 0138in. )

Connecting rod big end

0. 10~0. 20mm

thrust clearance (0. 0039~0. 0078in. ) 0. 30mm 0. 0118in. )
Connecting ‘Twist — 0. 10mm (0. 0039in. )
red Straightness | S 0. 05mm (0. 0020in. )

CLUTCH & TRANSMISSION

Service Limit

itern

Standard

Pedal play 15-25mm (0. 6~ 1in. ) e
Facing wear (Rived head | o000 05in, ) 0. 5mm (0. 02in. )
clutch depressxgn) -
Facing-input shaft serration I 0. 3mm (0. 02in. )
backlash C e
Clutch release arm play 2~ dmm (0, 08~0. 18in. D e
7
e between gear’s | 4 31 2mm(0. 04~ 0. O5in. ) 0. 5mm (0. 02in. ) B
Key slot width of 9. 6mm (0. 38in. ) 9. 9mm (0. 39in. >
Synchromzer 1ng
Free
Fork shaft lo-| ) ooih of | 19. 5mm (0. 767in.) 17. omm (0. 66%in. )
cating spring
No. 1 —
Tran-\ oo e of sliding yoke in 0. 02~0, 06mm
SIS~ 1 xtension case bush (0. 0008~10. 0024in. > 0. 1mm (0. 0038in. )
s10on Yy
Low&second gear backlash | 0. Imm (8. 0038in. » 0. 3mm
Third&toﬁ gear backlash 0. 1mm{0. 0039in. ) 0. 3mm (0. 0118in.)
Reverse gear-reverse idle 0. 1mm{D. 003%in. > 0. 3mm (0. 0118in. >
gear backlash ' : e : e o
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Item

Standard

Service Limit

Outer gear periphery clear-
ance in pump case

0. 12 ~ 0. 20mm (0. 0047 ~ 0.
0078in. )

0. 3mm (0. 0118in. )

Outer gear tooth clearance
in pump case

0. 25 ~ 0. 40mm (0. 0098 ~ C.
0157in. )

Inner gear tooth eclearance

0. 60 ~ 0. 80mm (0. 0236 ~ 0.

switch

Lu- in pump case 0315in. )
bri-
Oil pump side clearance | O. 045~0, 120mm
cation) (siatness) (0. 0018 ~0. 0047in. ) 0- 17mm(0. 0067in. )
Oil relief | Free length 60mm(2. 36in. )
valve oo CO
i 10mm (0. 39in.)
Spring Compressive force 14.58N LN
Set pressure-of oil pressure

20 ~40kpa

COOLING SYSTEM

Service Limit

Item

Standard

Fan belt tension as deflection under
10kg (221b) push applied to middle
point between pulleys

10~156mm (0. 4~0. 6in. )

Thermostat start-to-open
tempetature

82°C (179°F) » 88°C (190°F)

Thermostat full-open temperature

95°C (203°F) * 100°C (212°F)

Valve lift

8mm (0. 31lin. )

DIFFERENTIAL

+ For Finnish market

Item

Standard

Service Limit

Side gear backlash

0. 05~0. 15mm (0. 002~ 0, 006in. )

Bevel gear backlash

0. 10~0. 20mm
(0. 004 ~0. 0078in. )

SUSPENSION
Item Standard Service Limit
Strut stroke Front | 121mm(4. 76in. )
Shock absorbers stroke Rear 160mm«{6. 30in. ) -

Rear leaf spring

(Fresheight) Amount of bow

120mm (4. 86in. )
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Service Limit

Tiem Standard
Front coil spring free length 268mm{10. 55in. } 255mm(10. Odin. 3

Rear reaf spring free length (Center 1,000mm(39. 37in. ) ‘

distance between shackles)
STEERWNG SYSTEM o e
Item Standard 11 Service Limit
Gear ratio (Gear box) 15, 4(0~4>) ~17. dCover 26. 5°%) ‘
Steering angle,inside 33° l e
Steering angle,outside 27° I ———
Steering wheel diameter 384mm(15. 11in. ) \

\ 4. 1m(13. 451t )

Minimum turning radius

Tire inflating pressure
(not loaded) (4. B0~ —
12-8PR Tires)
Tire inflating pressute
(loaded) (4. 50-12-
PR Tires)
?;:#4 Vehicle with
4. 50-12-8PR |

1°307

P
BRAKE — R ——
-y Tiem \ Standard Service Limit
b o e | 2zommcs o Gmecerin
| Brake drum®out-of-round” T ommCoin) » T F;m(o- 02in. o
Brake lining thickness — 1 N Bmm(().rl‘iin. )

7mm{0. 27in. ) \

(lining-+-shoe ring)
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ELECTRICAL

Item

Standard

Service Limit

Ignition timing

7° B. T. D. C. at 900r/min (rpm)

Ignition order

1-3-4-2

Breaker point gap

0. 4~0. 5mm(0. 016~ 0. 019in. }

Ignition Cam dwell angle b2 —_—
system Condenser capacitance 0. 25 microfarad -_—
Ignitien coil, Primary | About 3 ohm (inclusive of the 1. 5-
winding resistance ohm tesistor)
Ignition coil; Secondary
winding resistance About 8 kilochms
Voltage 12Volts —_—
Output 0. BKW
Rating 30seconds
Starter | Brush length 19mm (0. 75in. ) 12mm¢(0. 47in. )
Number of pinion teeth 8
Commutator diameter 32. 5bmm (1. 28in. ) 30. 5mm{1. 20in. )
Mica undercut 0. 5~0. 8mm (0. 02~0. 03in. ) 0. 2mm (0. 007in. )
Nominal operating
voltage 12Volts
Maximum alternator 354
output
Effective pulley diameter | 65mm(2. 56in. ) —_—
Maximum permissible
alternatot speed 18,000z /min (rpm)
‘Working temperature —_— _ "
range -40~80°C (-104~176°F) —
Rotor ; Ring-to-ring —
Chatg- | oironit resistance 4~ 5ohms
ing sys-
tem Brush length 16. 5mm (0. 65in. ) 11, Omm(0. 45in. )

Standard output voltage
and current

13. 8~14. 8Volts, 20A minimum

R

Regulated Voltage

13. 8~14. 8 Voits

Voltage-relay cut in
Voltage

4~5. 8Volts

Prescribed cut, in Voltage

4~-4, 5Volts

Field circuit resistance

6~ 9ohms

sc1010 SERVICE MANUAL

255



s PaePaePaefasPrePesPee Py \mm y,'fk‘.)(,'ﬁgfp;,(,f[;g@(f‘,)y,\l‘@)@ﬂzq}/,YI:\({BgLa‘.Eeﬁw‘l"usTé,\:q{’-)(u\-}?.-)\:q(Pc)Gﬂ?e)('de(ﬁQ'c)éTww\Yr)&"fﬂ@i‘k‘?}(a%l?d(‘fk‘r)

20-32. Periodical Inspection Schedule

A machine is in the best operable condition at all times where it is systematically inspected , re-adjusted,
re-lubricated and serviced at regular intervals. Such a machine is safe to use and works o the best of its
ability. The following schedule has been carefully formulated for the SC1010,with a view to attaining

what the above concept implies;

| km(x1,000} 1| 10| 20| 30| 40| 50 | 60 { 70 | 80
Interval. % ——] e —
This interval should be judped by odometer mites (x622) I 5 12118 1 24 | 30} 36 ‘ 42 1 48
reading or months,whichever comes first - = s R e e B
mmonths 1 6 12018 | 24130} 36 42 | 48
,,,,,, e S | | I S
ENGINE
I . . —- _ — ]
1. Water pump(fan)drive belt(tension, wear.stc. } A - 1 - R - 1 - R
4 Camshaft timing belt(damage, wear) 1 - i — 1 - i - L
3. Valve clearance A - A - A - A - A
4. Engine bolts(All cylinder head and manifold fixings) T - T - T - T - T
5. Engine oil filter R R|R } Rleg|rR|R|RIR
SAE 20W /40 R | Replace every 10,000km(6,215miles)
6. Engine oil — ——
SAE 20W /40 R | Replace every 5,000km(3,108miles)
. — -
7. Bngins coclant - - ‘L - - R - . - ‘ R
3. Cooling system hoses and connsetions ( leakage , damage, _ T [M L u I_ ] 177]4
ete) o | ! ) ] |
9. Exhaust pipes and mountings(leakage, damage) L - i 1 - i - ‘ I - | I
R R, O I
IGNITION
- o N 7T I I \ R T
10. Ignition wiring(damage ,deterioration} - | B | - | L - |
. S S— | -
11. Distributor cap and rotor (wear Jdeterioration, ete. ) - [ - 1 s - 1 - 1 — L
12. Spark plugs and distributor breaker peint - R R R R R R R R
13. Ignition timing I A A A A A A A A
14.‘Distributor advance - - I - 1 - 1 - I
FUEL
- ]
LPavcd-vIoad [ Clean every 10,000Km (6, 215miles)
- X ‘ Clean every 2, 500Km (1, 554miles) or as re-
15. Air cleaner ! Pust dition quired. Replace every 40, 000Km (24,
usty conditl 840miles) More frequent replacement If under
‘ dusty driving conditions.
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km(x1,000) 11100203040 50! 60|70/ 80

Interval ;
This interval should be judged by odometer miles(x622) 1 6 | 12| 18| 24 | 30| 36 | 42 | 48
reading or months, whichever comes first

months 1 6 | 12|18 |24 (30|36 | 42| 48

16. Cyclone Clean every month

17. Accelerator cableR.Carburetor shafts — |1&L||&L! |&L| |&L| |&L| 1&L &L | &L

18. Fuel tank cap,gas lines and connections (leakage ,damage) 1 - - - | - - - |

19. Fuel filter - - - - R - - -

20. 1dle speed and idle mixture Al -JA|-|A]|-|A]-

CRANKCASE EMISSION CONTROL

21. Crankcase ventilation hoses and connections ‘ - ‘ - l | ' - 1 | | - ‘ | ‘ - IL‘

FUEL EVAPORATIVE CMISSION CONTROL

22. Fuel vapor stotage system,hoses and connections ‘ - ' - l | | - | | ' - ‘ | ' - ‘ |

ELECTRICAL

23, Wiring harness connections and headlights 1 - ‘ - { | ‘ - ' | ' - ) | ’ - ( |

CHASSIS AND BODY

24, Clutch pedal(play) | | | i | | | | |

95. Brake fluid (level , leakage) | | | P TR || | | | R

26. Brake pedal(travel) | | | | | ! | | |

27. Brake lever and cable(play ,damage) | [ -] | | | | | | |

28, Brake drums and shoes(wear)- (I | | | I | |

29. Brake hoses and pipes (leakage ,damage) - | | | | | [ | |

30. Tires (abnormal wear and pressure,etc} - | | | | | i | |

31. Wheels and hub nuts (damage ,tightness) | | | I | | | I |

32. Shock absorbers(oil leakage ,damage) - | | | | | | | |

33. Propeller shaft(tightness, damage)

44. Transmission and differential oil (level,leakage): R | | | | | R} f f
T T

= A

35. Bolts and nuts(tightness) - T - - T -

36. Steering condition (play , tightness, jeakage ,etc. ) | | | | | | | | |

37. Test drive . Test drive on completion of each service
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“T* . Tighten to the specified torque

“A*,Check and/or adjust if necessary
“1.7, Lubricate “C” Clean

“R”,Replace or Change
“1”,Inspect and correct or replace if neccssary

NOTE; 1
The item 16 is applicable to vehicles gnmmtcd cyclomﬂ
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