SERVICE MANUAL
&
TECHNICAL BULLETIN

MODEL%%% ENGINE SERIES

NISSAN

NISSAN



The Service Manuals are updated on a regular basis, but may not reflect recent
design changes to the product. Updated technical service information may be
available from your local authorized UTILEV® distributor. Service Manuals provide
general guidelines for maintenance and service and are intended for use by trained
and experienced technicians. Failure to properly maintain equipment or to follow
instructions contained in the Service Manual could result in damage to the products,
personal injury, property damage or death.
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ENGINE MAINTENANCE

Specifications
INSPECTION AND ADJUSTMENT

Oil capacity H lina: 8 {Imp qt)
3.7 (3-1/4)
Qil capacity  Line: ¢ {lmp gi)
2.7 (2-3/8)
(Qil filter capacity): @ (Imp pt)
0.3 (1/2)
Fan belt deflection [When pressed by a force of approximately
10 kg (22 1)) : mm (in)

Standard 11-13 (043 -0.59)
Compression: kPa {bar, kg/cm®, psilirpm
Standard 1,275 (12.7, 13,0, 185)/250 (K15)

1,226 (12.3, 12.5, 178)/250 (K21)
1,275 (12.7, 13.0, 185)/250 (K25)
Difference between each cylinder: kPa (bar, kg/cm®, psi)/rpm
Repair limit 98 (0.98, 1.0, 14)/300
Spark plug gap : mm {in)
Standard 0.8-0.9 (0.31 - 0.35)
Distributor {Full transistor type) air gap : mm (in)
Standard 0.358 - 0.45 (0.0138 - 0,0177)
Valve clearance (Hot) : mm (in)
Standard Intake: 0.38 (0.0150)
Exhaust: 0.38 (0.0150)
Thermostat valve opening temperature (STD): °C (°F)

Standard 76.5 (170}

Idle speed and ignition timing {BTDC®/rpm)

Standard 0/700+50 (K15)
0/700+50 (K21)
0/700+50 (K25)

270050 (K21, carburetor specification)
0/700+50 {other than above)

CYLINDER HEAD

Cylinder head : mm {in)
Material Aluminum alloy
Disfortion limit 0.1 (0.004)

CYLINDER BLOCK

Elock upper suiface ; mim (in)
Distortion limit 0.1 (0.004)
Bore diameter dimension : mm (in)

Standard  75.50 - 75.55 (2.9724 - 2.9744) [K15)

89.00 - 89.05 {3.5039 - 3.5059) (K21, K25)
Bora diameter wear : mm (in)
Repair limit 0.2 {0.008)
Bore diarneter gut-al-rotng : mm (in)

Standard 0.02 (0.008) or less
Bore diameter tapar : mm (in)
Standard 0.02 {0.008) or lass
Bore diameter out-of-round and taper : mm {in)
Bepair limit 0.1 (0.004)
MA-2
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ENGINE MAINTENANCE

Specifications (Cont'd)

PISTON

*+  Piston: mm (in)
Type Thermal flow type
Material Aluminum alloy

Quter diameter Standard 75,465 - 75.515

(2.9711 - 2.9730) (K15)

88.865 - 89.015

(3.5026 - 3.5045) (K21) (K25)

* Gap between piston and cylinder : mm (in)
Standard 0.025 - 0.045 {.0610 - 0.0018)
(Selective fit service parts)
= Piston pin outer diameter : mm (in)
Standard 19.993 - 19.898 (0.7871 - 0.7873)
(K15, K21, K25)
»  Piston pin fitting quality

Standard To a degree allowing movement by hand

*  Piston ring end gap : mm (in)
Standard Top 0.28-049

(0.0110 - 0.0169)

Second 0.45 - 0.60

(0.0177 - 0.0236)

Oil D.20 - 0.60

(0.0079 - 0.0236)
Various limit values 1.00 (0.0394)

»  Gap between piston ring and ring groove : mm {in)

Standara Top 0.045 - 0.080
(0.0018 - 0.0031)
Second 0.030 - 0.470
(0.0012 - 0.0028)
Oil 0.65-0.135
(0.0256 - 0.0053)
Repair imit Top 0.10 (0.0039)
Second 0.10 (0.0038)
Oil .

CONNECTING ROD
» Distance between both end hole centers @ mm (in)

Standard 143.970 - 144.030 (5.6681 - 5.6811) (K25)
152.470 - 152,530 (6.0027 - 6.0051)
(K15, K21)
*  Large end hole diameter . mm (in)
Standard 4B8.0- 48.013 (1.8898 - 1.8903)

(K15, K21, K25)
»  Small end hole diameter : mm (In)
Standard 19.965 - 19.878 (0.7860 - 0.7865)
(K15, K21, K25)
»  Bepd (per 1700 mm) : mm (in)
Repair limit 0.05 (0.0020)
+  Torsion {per 100 mm) : mm {in)
Repair fimit 0.05 (0.0020)
* Large end thrust gap
Standard 0.2-0.3(0.0073-0.0118)
Rapair fiemit 0.40 (0.0157)

MA-3
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ENGINE MAINTENANCE

Specifications (Cont’d)

Large end all clearance : mm (in)

Standard 0.030 - 0.086 10.0012 - 0.0026)
(K15, K21, K25)

Repair limit 0.10 (0.0039)

Difisrence of weight (Piston combination): g {oz)

Standard4 {0.14) or less

CRANKSHAFT

Bend - o {in)

Repair limit 0.05 (0.0020)

End play : mm (in)

Standard 0.05 - 0.18 {0.0020 - 0.0071)
Repaif limit 0.20 (0.0079)

Journal dimension : mm {in)

Standard 62.942 - 62.955 (2.4780 - 2.4785)

Pin standard dimension : mm (in)

Standard 44 961 - 44.974 (1.7701 - 1.77086)
(K15, K21, K25)

Journal oil clearance : mm (in)

Standard 0.020 - 0.073 (0.0008 - 0.0029)

Fepair limit 0.10 (0.0039)
Pin oil clearance : mm {in)
Standard 0.032 - 0.066 (0.0013 - 0.00286)

FLY'WHEEL

Flywheel surface swing : mm {in}
Repair limit 0.10 {0.0038)
Ring gear surface swing ; mm (in)
Repal limit 0.50 (0.0197)
Flatness : mm (in)

Repair limit 0.30 (0.0118)

CAMSHAFT

Bend : mm (in)

Repair limit 0.05 (0.0020)

Camshaft height : mm (in)

Standard 36.750 - 36.800 (1.4468 - 1.4488)

{For both mtake and exhaust)

Size reduction limit 36.5 (1.437)

Journal dimension : mm {in}

Standard Front 45434 - 45.447 (1,7887 - 1.7892)
Center 42.897-43.910(1.7318 - 1.7287)
Rear 41.218-41.231 (1.6228 - 1.5233)

End play : mm (in)

Standard 0.025 - 0.255 (0.0010 - 0.0100)

Repair limit 0.40 {0.0157)

Journal oil clearance : mm (in)

Standard Front  0.025-0.051 (0.0010 - 0.0020)
Center 0.038 - 0.064 (0.0015 - 0.0025)
Rear 0.025 - 0.051 (0.0010 - 0.0020)

Repair limit Front  0.10 (0.0039)
Center 0.15 (0.0059)

laurnal oil clearance : mm {in)

Repair limit Hear 0.10 (0.0039)

MA-4
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ENGINE MAINTENANCE

Specifications (Cont'd)

VALVE
*  Head outer diametar : mm {in)
Standard Intake 38.0 - 38.3 (1.496 - 1.508)
Extaust 32.0-32.3(1.260-1.272)
=  Valve stern outer diameter : mm (in)
Standard Intake 6.97 - 6.9685
(0.2744 - 0.2750)
Exhaust 6.945 - 6.960

(0.2734 - 0.2740)
«  Valve guide inner diamater : rmm (in)

Standard Intake 7.0-7.018 (0.2756 - 0.2763)
Exhaust 7.0-7.018 (0.2756 - 0.2753;
* (Gap betwaen valve stern and valve guide : mm (in}
Standard Intake 0.020 - 0.053
(0.0008 - 0.0021)
Exhaust 0.040 - 0.073
(0.0016 - 0.0029)
Repair limit Intake 0.10 (0.0039)
Exhaust 0.10 {0.0033)
= Gap between vaive lifter and lifter guide : mm (in)
Standard 0.016 - 0.052 (0.0008 - 0.0020)
« Gap between crankshaft and flywheel : mm (ir)
Standard £-0.G38 (0 -0.0015)
*  Gap between rocker shaft and rocker arm : mm (in)
Standard 0.020 - 0.054 (0.0008 - 0.0021)
» Valve clearance (Hot) : mm (inj
intake 0.38+0.03 (0.015040.0012)
Exhaust 0.38+0.03 (0.0150+0.0012)
MA-5
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ENGINE MAINTENANCE

Except special nuts and bolts,

The bolts applicable to this table hava one of the following marks
embossed on their heads.

4T....d

Pl

gT.....9
MA-6
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Tightening Torque
Upper: Lubricated (Artirust oil is applied to abrasive faces of
threads and seating faces)
Lower: Mo lubrication (Threads and seating faces are
completely degreased)
Th iz 1
~ il Uit 4T (Bolt) 7T (Bol) 9T (Bolt
B m_r:rEer 0 Pitch ) B 3 ] ~
Hm TH 43 8.4-75 gZ-108
I g-m ~ | 0439-045 | 0B53-0.78 [y J=F SO I I
i g | fi-lB, in-6* 34-38 ) "E6 - Ba’ B2 - 95"
| m —  ED-B5 BA-T0E T | T1B-75.7
| kg-m = 051-0.66 088 - 1.1 T2-186
i g nb -5 B 75-05 9-32
= Nm g3-10.8 5.7 = 17.7 726-255
= }_“_ kg-m g85-11 1 1B-18 | 23-28 T
g i i fiTb, n-Ib" 57 - o5 | T2-13 | 7 -39
2 ' L‘ N T2 157 ! 20.6-255 = Te4-I7T3
= kg - 7 S — e 30-3.8
A fi-16, Tn-16* -2 5. 2 72 -9
E ] mk Nm i56-228 ‘l'—m:z —4r.a-839
2 kg-m 20-29 | _ a33-38 Z8-55
S i I T, in-loe TA-17 B - 08 =4l —
g : | Nm XE-m3 1 331-548 |  ©iB-i83
k. —kg-m 7 | 14-58 6.3-80
MG i M-I, in-1b° ig-25 32-47 2l -
i ki N-m —  JEB-21§ | 0.4 - 38,3 B d4T-52
ko-m To-2Z - T3 -3 45-53
15 _‘ ?ﬂ:._i’rTI‘E"_'—_ T 14-16 i = = h_:iﬂ_ﬁa o
: Tm 245-314 412 - 52 BB -/45
—  kgm ZE-5.2 T3-53 ~50-78
fi-Ib, in-Bb* 18-25 30 -38 43 -55 i
B T | Nm I5-589 | Bid-9.47 2 Ta-3as
~kgm 05-0.58 N 12-14
ME ) i T-IB, in-l* 15 d5=mr - - | -84 B! — g-10
- 588-7.65 681 -127 — 14y -1aB
= kg-m 0.81-0./8 | 1.0-1.4 165-19 -
ft-lg, n-lb* 53-68 Br- 118 —i1-1F
T'm 18-13.7 108-255 OB.4 - 43.3 =
[ e kg-m 1.2-1.4 TO0-24 1 T 28-34 Es
o 196 fi-lb, n-b* g-i0 | 14-17 21-83
[ H'm 14.7-18.6 [ ZAE-313 353-451
= [~ kg-m i T.5-10 —  25-32 | _ 3B-i8
= AL, nn iT-13 " 15-23 26 - 54 B
g e s =] Ffrm — 245-004 ATHTABT BHA-B5E
& “Rgem FE-30 §.2-439 — BA-7.9
= 155 | f-IE, in6” H-22 —_&0-3 | BELRE
=TT Nm 304592 “ET0-B4T 736882
kg A ~52-886 T5-85
M40 f b, T 16" T e —3E-48 31
[ ! M , Z35-275 | 33Z-481 56.9-04.7
! kg-m T 24-Z8 q0-4.7 [ 5E-6.7 .
(i fi-lb, n-Ib* 17-20 T 29-34 T 42 - 4B .
: Fi-m 78.4-37.3 AGO-B14 506 -69.2
| f kgm T30-38 B o B A A S
[ b, o 23-27 i 56 - 4B 51-45"
CAUTION:



ENGINE MAINTENANCE

Tightening Torqgue (Cont'd)

Tightening poirt Linit Standard Max, valus
‘Cylinder head (lubricatad) ; | Fefer 1o MA-10.
“Crankshaf pullay boll (bricated) N-m 220.5 2401
kg-m 225 24.5
fi-ib, In-1b" 163 T
Qil filter element . Nem 14.7 20.6
I kg-m 1.5 21
itel, Inlp® 11 15
Spark plug N-m 19.5 29.4
kg-m Eﬂ -SJII-
Fi-1b, in-16* 14 -
Engine slinger bolt Mem 228 25.5
| kgem 2.31 28
| ftelb, il 16.7 18
Flocker Sowvar nut h-m 13.7 I 157
kg-m 1.4 i 16
fi-1b, In-1o* 0 12
Waler lemperalure gauge o Pdermy 18.7 ! I‘ETB
kg-im 1.8 20
" ti-lb, in-Io 12 14
l:-r! pressu;aﬁ.-ituh Wem 15.7 21.5
kg=m 1.8 22
felb, inb* | 12 18
Exnaust manifold nut Fefer fo MA-10,
“Oil pan drain plug N-m 29.4 302
kg-m 30 4.0
fi-lb, indb* | 22 25
Thermo-housing air relel plug | Nm | 8.7 7.5
| kgm 0.65 076
ft-lb, n-b* 56" 66"

MA-7
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ENGINE MAINTENANCE

Maintenance Schedule

Make sura to periorm appropriale maintanance and service work to
maintain the initial performances of the NISSAN forklift.

PERFORM INSPECTION

Make sure to perform the periodical inspections at appropriate
times, according lo the month basis or the operating hour basis,
whichever comes first. Inspection peried

Refer to the following notes for values in { )

Engirre syslem inspection (except LPG fusl system)

i —
; Months of use 1 2 3 4 5 & T 8 8 10 11 12
Ng, | Inspection flems ﬂpm'?ma , -
1 et Operationhours  ,  , & 4 49 2 14 16 18 20 22 24
system {x 100 hours)
1 | Inlake/oxhaus! valve clearance A A & A A
| carburetor
2 | Engine diive belt tension | I I i l I [ | I
r carburetor
3 | Cylinder head bolt and man(fold nut T )
carburator
4 |Engine oil i1 R R A’ R A
carburetor
& | Ol filter {1} R R R R R’
carburetor
& |Engine coolant o B R
carburefor
7 | Fuel titer carburetor | (1} C c c C G
8 | Air cleaner elemant - & € © C C ©C & &6 € © € ©
carburatar
9 |Engina idls speed carburetor A.- A A A A A A A A A A A
10 [ Ignition timing carburetor A A A A A A A A A& A A A
11 | Spark plug 1 b 3 & e T S G
carburetor
13 | Distributor {point, cap, and rotor) carburetor | 0 1 1 T 1 1 i
14 | Distributor {insice) | carburetor (1) G
15 | PCV valve (1) | 0 I
carbiretor
. ! =
16 | PCY hose | I I
carburetor
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ENGINE MAINTENANCE

Maintenance Schedule (Cont'd)

Engine system inapection (LPG models)

Applicabls | Montisofuse 1 2 3 4 5 § 7 & 9 10 11 12
Mo Inspection items control a : Z:
peration hours

system (100 hours) 4 B B 10 12 w4 18 18 20 22 24

i Gas leakags from piping and pinlng i () | I I | | [ | i | | | I
|oints carburetor

2 Damaga 1o piping and piping [ninlé I | I | { I I I I

carburetor

CAUTION:

* (1) The maintenance work should be performed more
frequantly if the vehicle is being used in dusty and dirty
environments,

= (2) Apply soap suds to the piping joints to check for any
gas leakage after replacing the LPG tank.

Meanings of symbols:
| = Inspection. Repair or replace if necessary.
R = Replacement
A = Adjustment
C = Cleaning
D = Draining
T = Tightening (Retightening)
R' = Repiacement [Every 500 hours
(3 months)] Engine oil, oil filter
Oil and Grease, and Capacity
OIL, LLC
lems ! Specification Remarks
Engine oil Gascline “10W-30 (Class 8J) | Refer 1o SAE viscosily index. (SE, SH can be used.)
Antifreaze ' Genuine NISSAN long e coclant

* Itis the oil for filling in at factory.

FILLING CAPACITY (GUIDELINE) Unit: & {imp gi)

flems Capacity
Enging ail K15 2.7 (3-174) (including fiter)
ka1 3.7 (3-1/4) (including filter)
K25 3.7 {3-1/4) (Including filter)
MA-9
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ENGINE MAINTENANCE

Tightening  [Tightening torque
procedure | eforance)  Hem (hg-m, Fi-lhy
ey m_'-'if_&'-'ﬂﬁ [
|8 1 Llg 0 2.3 14 - 10T ightaning
|5 tar Brake-in|
- @fses co s |
.ﬂ? |0 o, o) {Raturn
E @|ls- 1S | =
£0-23 W- ”:L;!’-'.Etim'-ien.'ﬁg
Bty - g
i |

A "'J o .__ E = o & ! P
Crankehatt WL .
pul ey side ! ® A el :
¥ 2

Precautions before aszemoling

Do not allow of | or dust to get on cylindsr Diead,
maunt ing surface of oyl inder blook, and hesd gashet.

»hpply anticorrosive ol | onts head bolt thread and
sirface under the head

M0y

On Board Inspection and Service

TIGHTENING OF HEAD BOLT

Tighten head bolts from inside to outside as shown in the figure.
Tighten bolts gradually as shown in the figure.

Tightening torgue: 88.6 N'm (7.0 kg-m, 51 ft-Ib) (This tightering
torque can be used in step (5) as shown in the figure for sarvice.)

CAUTION:

Check tightening angle with an angle wrench (SST) or a
protractor. Do not simply estimate tightening angle.

RETIGHTENING OF MANIFOLD NUT AND BOLT
CAUTION:

Do not retighten nut and bolt until manifold components get
cold. It may cause to get burned.

Tightening torque for manifold and nut

WMadals e ] kgm fi-lo
Kis T 412-481 42-491 30.4 - 35.5
K21 ' 41.2 - 48.1 42.4.9 0.4 - 35.5
K25 41.2-48,1 4.2-4.91 30.4-355

(Do net use power tocls such as air runner to tighten.)

INTAKE/EXHAUST VALVE CLEARANCE ADJUSTMENT

*  Adjustment must be made with tha vehicle in hot condition.

1, Warm up engine until engine coolant temperature gauge shows
nearly center, and then stop it.

2. Remove rocker cover.

3. Turn the crankshafi.

CAUTION:

Disconnect high-tension cable from ignition coil when rotating
crankshaft with starter motor.

MA-10
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ENGINE MAINTENANCE

On Board Inspection and Service (Cont’d)

4. Set the piston for the No. 1 cylinder to the compression TDC

and adjust the valves of (1), (2), (3), and (5) in the figure.

e 5. 5et the piston for the No. 4 cylinder to the compression TDC by
DO 6 _rt:rta‘tin? crank again and adjust the valvas of (4), {5), (7}, and (8)
) i the figure.
2 LIITIT T
| I | -
Crankshaft ' ] ]) J) ; Intake/exhaust valve clearance (Hot) Unit: e (in)
pullay sice >
@ @ @ . Maodeals Intake Exhaust
Step 2 -
! K15 0,26 (0.015) 0.38 (0.015)
VAN . K21 0.38 (0.015) 0.38 {0.015)
Kas 0.38 (0.015) 0.38 (0.015)

INSPECTION AND ADJUSTMENT OF ENGINE DRIVE BELT

CAUTION:

Make sure that engine stops. Wash hands.

1. Visually check fan belt for wear, damage, and cracks. Do not

contact the belt with pulley groove bottom.

ETMDMME

REPLACEMENT OF OIL AND OIL FILTER

1. Warm engine.

2. Push the belt between pulleys. Check tension.
Belt deflection: 11 - 13 mm {0.43 - 0.51 in)
Force: 98 N (10 kg, 22 |b)

2. Remove cil pan drain plug and ail filler cap, and discharge all oil.

CAUTION:

Be careful not to get burned when engine or engine oll is

heated.

« It shows the mixing of coolant so that oil looks likes milk.

Repair if necessary.

*» |t shows the mixing of gasoline so that oil viscosity is too
lean. Repair if necessary.

3. Wipe around drain hole. Install drain plug.
Tightening torque for oil pan drain plug:

[0] 29.4 - 39.2 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

MA-11
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ENGINE MAINTENANCE

On Board Inspection and Service (Cont'd)

— - 4. Replace oil filter.
=  Remove oil filter using an oil filter wrench (SST),
P, *  Wipe oii filter mounting surface with a clean shop cloth.
{ MAMO T, '|
i »  Apply a small amount of engine oil to the lip of the new oil filter.
|
AR 145 4
=  Screw in the oil fiter by hand until it contacts cylinder block
boss, and then screw in another 2/3 of a turn.
O Tl
Feliaf vatve T
—F
ﬁ Lor e Stug
]
W
o0
Cylinder biock mss&q‘:?
LANID &6

5. Fill the ofl according to the specified lubricant amount.

Standard oil amount Unit, 0 (imp oty
Including fitter 3.7 (3-1/4)
Mot including filter 3.4 (3)

6. Start engine, and make sure that there is no leakage around
drain plug and oil filter, Replace drain plug and oil filter if there is
some |eakage.

7. Runengine, and sfop it after engine coolant temperature gauge
is in nearly center position. Check oil level after waiting for a few
minutes. Refill oil if necessary:

MA-12
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SPECIFICATIONS

ftems Enging type K1E K21 K25
= . Intake =5 .
Valve clearanze (Hot) mm (in) 0.28 {0.015)
Exhaust
Fan belt defiection mmm (i) i1-13(0.43-051)
Belt push force N (ka, [b) 88 [10,22)
Engina oil amount . L (US at, Imp at) o

(including oil fitter)

{not including oif fillar)

e

37 (37183 - 1/4)

Compression prasgung

kPa (bar, kgt/cm®)/rpm

3.4 (3-343-1/8)

Standard 1.27 (13.0/250) 1.23 {12.5/250) 1.27 (13.0/250)
Minimum value i

Spark plug type Rt FR2A-D

Plug gap mm {in) o 0.9 llﬂ.!fhﬂﬁ':

Distributor gap mm {in) (Garburetor model only) 0.35 - 0,45 (0.0138 - D.0177]
High-tansion cable resistanca n (Bame as above] 30,000 or less

Ignition {iming/idla speed BTDC deg./rpm TOO0£50 70050

Maximum engine speed without joad  1pm (inslantaneous) | 3,600 3,600 3,600
Maximum engine speed with lzad rpm ’ 3,000 3,000 aooo

ET-2
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TIGHTENING TORQUE

—

Unit : N-m (kaf-m)

Gylinder head bolt | See the figure on the left
Manifoid nut 41.2-48.1 (4.2 - 4.91) -
il pan drain plug ' 29.4- 39,2 (3.0 - 4.0)
“Spark plug - 10.6-20.9(20-3.0)
CYLINDER HEAD
f_'l'ightening e ' ] Tightening torque for general service is 68.6 N'-m (7.0 kgf-m) in the
procedure (Raferonce) N et -int [ocation of the tightening torque (5) as shown in the figure.
. ) 19-6-28 52 \ Apply antirust oil or engine oil to the threads and head bottom of
: 20-23) | Tatieng || gach head bo:
z E:_ L
% _ E{0.0 Rastum

& go° — 92

(2 0—2 3} ‘,REthtﬂﬂiHB

—

. Assembly sequence

Precautions belors assembling

« Do nod aflow il or dust to get on gylndsr heaad,
maLnting surfass of cylinger ook, and head gasket,

» Apply anfleorrostve o anto head ball thread and
surface under the head MAMTTAZ |

R

-

ET-3
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TROUBLE DIAGNOSIS

Conditlon

Possible causes

Action

“No oF siow eranking

. Enapﬁrn;:riata;gma oil grade

Feplace ail with & Proper one.

= Batlery iz dischargad

Charge battery,

" EaT[t&r'_"r damaga

| Fzplace battary,

+  Lopsa fan belt

Ealt tension E.I:I]_Li;im ent

= Incident in charge system

Inspection

* Incident in starier sysiem wirng

l Fepair

—

«  Starier switch malfunction

Rupair or replace

e

. Sta_ﬂ-ﬂ_r-mmc'f rmafunclion

HRepair or replace
(Starler crcult dizgnoss procedurs)
If the fight turns off or dims when the starter switch
| is turned to "ON* with the headlights on:

a: Inspect the baftery

e Inspect the electric connecticns ang winngs

g: Inspact the starler motor
Il tha light remalns bright when the starter gwitch s
turnied 10 "ON" with the headiights on;

a: Inspact the wiring betweaen battery and

startar motor
b Inspect the starter switch
e: Inspect the starar motor

e,

Engine 1a cranked but not started,

Such Iﬁc.}:fents are atiributed 1o the following
factors, hut most likely, the ignitian system of the
fus! syslan is the main causa,

-

- Int:'iaem In bgnIEUFn systam :

|Magnosis prc:n;:iura}

»  Incident in fuel systam

Inzpact the spark piug fofiowng the sleps below

= Dymaaic valve system does not a-perate"
normaiky

Discopnect the high-tension catle from the No.1
| plug and keep it 10 mm away from the engins

»  Poor compression

metal portions. Then crank the engine.
if a gond spark is avaliabie:
i1, Inspact the ignition plugs.
b, ingpect the ignition tming
. Ingpect the fuel system
o, Inzpect the comprassion pressura.
if nD Spark s availabla:
a, Inspect the primary coil current
b. if the current level is high, chack the ptimary
el for ghorl circuit
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TROUBLE DIAGNOSIS

I' Application
Condition Fossibla causes | Action - P
( Comman eoaciialong
Incident in ignition system |=  Malfunction of low-voltage | Aeplace o T _'
electronie distribution ignition
coil
= Condenssr malfunction | Replaca N

*  Electric Iaé_kaga from rotor

Clean or replace

cap and rotor
e Spark plug mallunction Clean, adjusl gap or re}ﬁr.-a N
*  Inappropriate ignition timing | Adjustment |
= Ignition col mallunction Aeplace - B ' __
«  Opencircuil in high-tensicn Aeplace T
table |
(= Loose or open primary wire Fepair or replace vl
ronnection
incident in fuel system = Insufficient fuel Fill g
'+ Conlaminated fusl fiter Replacement B T
= Plugged of comaminated fuel | Washing ]
piping J
=  Pluggsd or contaminaled fuel | Clean or replace !
_ injector
‘¢ Fuel pump malfunction Hépm‘t of replace !
»  Carburelor choke malfunction | Nspect and adjust T +
'« Inappropriate carburetor float | Correct i
fowel
. 1Eﬁpinprtale_fdiing | Adjustment : | = |
Lowered compression |+ Poor fightening of spark plug | Tightan to correct torgue or 4 o o
pressune or inapproprate gaskst replace
+  Inappropriaie engine oil grade | Replace with appropriate grade of v
or detenoraled viscosily 1 ol
|* Inappropriate vaive clearance | Adjustment R
»  Compression pressure Remova head and perorm fine '
lzakage from valve seat grinding to valve |

a. Puta small amount of engine
gil from the ignition plug hole
and measure the |
EOMEression pressurs.

o, if the preggyure builds up, a
possible causeis inthe
cylinder or piston ring,

o M ihe prossara ramains
unchanned, the lsakage can
be aftributed to the valva,
cylinder head or head gasket.

*  Stuck valve stem | Renair or repiace cylinderhead | 4
and valve. | _
- Broken or chip valve spring | Replace valva spring. | ]_
= Compression pressure | Replace head gasket. : v
leakage from head gasket
= Worn or stuck piston ring Replace pision ring. ' | |
«  Worn piston ring or cyihwiim Engine overnayl (Diagnosis V
prossdurd)
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TROUBLE DIAGNOSIS

Condition

| Possible causas

“Inappropriate idiing

. —

Incidant in fuel system

_| +  Plugged or damaged carburetor jet

Clean &r raplace

|E i =S
|}
—— ——

¥

. Ina,ppraprlat& ictle adjus!?nan‘l

Adjustmen

i*= Plugped air cleansy

e

Replace glement

» Damaged manifold gasharc;r carburetor

Replaca gaske! o insulator.

insulator
+  Inappropriate carburetor float level Adjustment o
adjustment
“Lowered compression 'presgl:lra [l . Already described o
Engine power doas not increase to aﬁ - A&jd.:stnmnt -
appropriate level
Lowerad comprassian pressure | Already describad
Incident in igniton syslem . "happmp-"#_;h? fgmh_'mn i:‘?hT‘ng Mjumm
F_mﬁm o ] Clean, adjus! or repiac_-:;
ncident in fuel systhEq _'__l_' Malfunction of carsuratar choka E_'EI'-SI.E'”'I_". Adjusﬁnm
+  Plugged fuel piping | Clean T
|* Plugged or contarinated fus! filter | Replacement B

=

= Fuel pump malfunction

‘ Fepair or replace

i= Plugged &arhureiﬂ_;jel or needle valve ||
= Poor throttle valve opaning T ‘-[

Disassemble and ciean.
Adjustment '

» Fuel pump malfunction | Blfuestrant
incident in intake system «  Plugged air cleaner = Replace element
- Airleakage from elactronic throtile Replace isulatar,

——

Engine over temperature (Overheat)

—

irrEUlEeT

»  Alrleakage from manifold gasket or
carburator insulaior

Replace gaskat or insulaior,

[+ Insufficient amount of coolant Fill coolant.
»  Loose fan bell. ) Bait tension adjustment -
»  Worn of loose fan belt Replacement v
»  Malfunctioning thermostat I Replacement i .
s Water purﬂf:-malruncﬁur Replacement o B o
= Plugged or leaking radiator h | Wash, repair, or replaca o
| Filﬁ-dia‘tur cip damage . - Aeplacement ) o

= Alrin cnuiﬁg sysiem piping

Retighten cocling system piping, bised

| aystem.

B 1rﬂpmﬁar Engiﬁe ol gfade

Replace with appropriate grade of engine oil.

B

it

| leqppmpﬂaia igrition timing ) Adjust.
(= Carburetor malfunction {100 lean airfusl | Overhaul carburetor
mixture) |
“Overcond e Malfunetioning thermosiat o i Replacemeant gl
“Other 'j = Ingppropriata nr:ta;e rallrbgi of fuel H_E:kaus with speciied sotane raling of fuel.

= Insyfficient tire air pressura

Charge 1o specified air prassure.

. El-ra._k”a drﬂgg_l.@

Adjustmens

:I' »  Ciufeh slﬁa\ga

Adjustment
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TROUBLE DIAGNOSIS

Condition Possible causes J Action
'-E_ng'me n;:srlsc o o - y
“Knocking i ~ [+ Engine overioad "Cperation with light load
+  Knooking due to carm;.?l‘-;ﬁualts Femove wllnd?he&d anmminm;airbun
I | deposits
»  Knooking due 1o inappropriate ignition | Adjus! igrition timing =
fming
« Knocking due 1o inapproptiate octana | Use specified octane rating of fuel. -
taling of fusl
|*  Tooadvance ignition {Inapq':mprlaie spark | Lse spaﬁfieﬂ type of spark plug. -
plug salection)
“Mechanical slapping :
Crankshaft bearing slapping . Strong and heavy noise from engine ||A possibla cause is in damage’wear of
| thring acpsleration bearing or unaven wear of crankshaft.
'+ To identily the nolse generation point, Need to replace bearing and adjust or
atempt 1o causa misfires &t each | replace Crankshalt
o cydinder.

i+ it misfires at a particular WF&E?E};: the |
noise, hat cylinder is the noize sourcs,

Connecting rod b‘ean_'-ng siapping v This neise is also ganem!a& during Take the sgame action as that for crankshaft
| engine eccelaration but at a litle more bearing.
rapid pitch than crank slappaing.

s To identify the noise generation point,

' aftempt to cause misfires a1 each
Cyplirder,

= i misfires gt a partjicular cylinder almost |
slop the noises, that cylinder iz the nalse
Source.

Fiston and cylinder slapping »  Mechanical rapp'mgd noise, which { This noise is caused by extassive wear of

iNcreases secording e enging speaed cylinders and accompanied by engina power
but decreases as the engine is warmed | deteronalion and excessive oil consumplion.
up, is attributad to the pistons and

cylinders.
* _'E identify the noise generation point, Far a"mrmtive aslicn, engine overhaul is

attempl 1o cause misfires at each | neaded
J cylindar
Pislon pin slapping [+ This noise is generated at piston TDC ,.I possible cauze is wear of the pigton pin
. and BOC positions. fhm'a or piston pin.
= To identify the noise generation pnintT Meed to replace p‘la{un and piston pin 5
allempi to cavse misfires al each assembly.
I| cylinder.
Water pump noise = = = This nolse is generafted from worn or Heplase waler pum'p
damaged Bearing(s) due 1o the Uneven
shiding facas,
Excessive cadruﬁnﬁurrﬁp‘tiun
Oil leakage - T Worm piston ring groows(s] and nngls) | Replace piston(s) 8nd piston ring(s).
[- Deteriorated valve oil seal lip{s) Replace valve ol seal(s).
1 «  Waorn valve slemis) Faplace vahe(s),
Oitherr »  Usza of nappropriate quality of of Use specifiod ol N
"+ Engine overheat n 'l Already described
Inappropriate fuel consumption '
“Reler o description of engine power =  Excessive iling speed Adiust 1o specilled lavel
g?‘nzmmm"' (= Insufficient throftla return Adiustment
f r - = - -
= Funl leakage Fepair fuel piping and sddiionally dghten
i connactions,
ET-7
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TROUBLE DIAGNOSIS

Gonditicn

incident dus to olncr factors

Pogsible causas

Artion

Low oll pressure

-

Use of inappropriate quality of oil

Replace spErc-iTrE:I il

|=

.

Enging over lemperature {Cvarkeat)

Afready describad

Oll pump regulator valve malfunction

Civerhaul or replace ol pump

| Overhaul or replace oil pump

i

Oisassemble and raplace relevant sliding

o ol pump-mnglfa,mig‘a
*  Oil filter malfunction Replace with a new one.
= Enlarped clearance Gf sact iding .
componant | eomponents)

. TR

S

Clogged oil strainar

Mallunction of il pressure gaugs
pressure swilsh

——

[ Washing
Heplacé wilh a new one.

=~

“Excessive woar nﬁﬁlﬂng ?!F&H[E}_F

Low oil pressura

Already described

Poot quality of oil of lorsign obiects in ol

Replace oll element and oil with approgpriate

Eile of sliding parts

o

—

ones.
Poor performance of air cleaner Inspect alemem
Ouertieal or excessive cooling B P'JE_Elhad'f described
Inappropriate air-fusl ratio ?Tnspeci?ﬂei system
Low olf pressure - Efemdy described =
Insufficient clearance | Adjust clearance 1o specified value. T
Engine over temperature (Overheal) Already described = e
Inappropriate air-fual rato Inspect fugi system .
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ENGINE INSPECTION AND ADJUSTMENT

I Cran=anaf
puliey side

. I:[h."'lxli

Shla S'JJ

Engine Body Related
RETIGHTEN CYLINDER HEAD BOLTS

Retighten the bolts in the order shown in the figura on the ieft while
the engine is cold.

[@] Tightening torque for cylinder head bolt:

68.6 N-m (7.0 kgf-m)

RETIGHTEN MANIFGLD NUTS.

To prevent leakage from intake and exhaust lines
Refighten the intake'exhaust manifold nuis.

[] Tightening torque for manifold nut:

41.2 - 48.1 N'm (4.2 - 4.91 kgi-m)

(1 month or 200 operating hours)

ADJUSTING VALVE CLEARANCE

Perform adjustment while engine is hot and in standstill.

1. Start the engine and fully warm it up. Then stop the engine.

2.  Remove the rocker cover.

3. Twmn the crankshaft

(1) Set the piston for the No.1 eylinder to the compression TDC and
adjust the valve clearance for (1)(2)(3){5) in step (1) of the figure
on the left.

(2) Set the piston for the No.4 cylinder to the compression TDC and
adjust the valve clearance for (4)(8)(7)(8) in step (2) of the figure
on the left.

ADJUST VALVE CLEARANCE WHEN ENGINE IS HOT
intake and exhaust : 6.38 mm (0.381 mim]
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ENGINE INSPECTION AND ADJUSTMENT

ET1532H000

Engine Body Related (Cont’d)

INSPECT AND ADJUST ACCESSORY BELT

1. Visually check for cracks, wear, and oif smears.
{The belt must not contact with the bottom of the belt pulley.)

2. Check the belt deflection by pressing at the center between the
pulleys,

Fan belt deflection: 11 -13 mm

Force: 98N (10 kgf)

REPLACE GiL. AND OIL FILTER

1. Start the engine and fully warm it up. Then stop the engine.

2. Remove the ofl fifer cap and the oil pan drain plug, and
discharge all oil.

3. After discharging cil, install the drain plug with the washer.

CAUTION:
» Be careful not to gef burned when engine or engine oil is

heated.
»  |f the oil looks milky, it is confaminated with coolant.
» |f the viscosity is lower than specified, the oll is mixed with
gasoline.
[0 Tightening torque for oil pan drain plug:
29.4 - 39,2 N-m (3.0 - 4.0 kgf-m)
Remove the oil filter using an oil filter wrench (SST).
Clean the ol filter mounting face with a clean shap cioth.

;B

6. Apply a small amount of engine ol to the lip of the new oil filter.
7. Screw in the oll fiter by hand until it contacts bracket surface,
and then screw in another 2/3 of a tum.

ET-10
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ENGINE INSPECTION AND ADJUSTMENT

il 2|

H gaugs

Engine Body Related (Cont’d)

8. Fill the engine with oil of the recommended specifications and
chack the oil level with the oil leve) gaugs.

Engine oil amount Unit: liter (US gt, Imp qt)
With oil filter : 3.7 (4, 3-3/B)

Without oil filter } 3.4 (324, 3-1/8]
CAUTION:

Verify that the oil pressure warning lamp lights up before the
engine starts and turns off after the engine has started.

9. Start the engine and check the area around the drain plug and
oil filter for any leaks. If any leaks are found, the relevant part is
net installed properly,

10. Warm up the engine sufficiently. Stop the engine and wait for a
few minutes. Check the oil level and fill oil as necessary.

CAUTION:
When checking the oil level, ensure that the engine is level.

CHANGING ENGINE COOLANT

WARNING:
Do not drain cootant when engine is still hot. It may be a cause

to get burned.

CAUTION:
Before mixing antifreeze with water, carefully read the

instructions printed on the antifreeze package.
From the cylinder block plug if the engine is dismounted.

CLEAN RADIATOR OUTER FACE
Apply comprassed air to the outer face of the radiator,

CHECK COOLANT HOSES AND CONNECTIONS

Check the hose connections for loosenass and delerioration and
retighten or replace the hose clamps as necessary.

ET-11
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ENGINE INSPECTION AND ADJUSTMENT

Engine Body Related (Cont'd)

COMPRESSION PRESSURE INSPECTION
1. Warm up the engine sufficiently and then stop it.

Helease the fuel pressure. (Electronic controlled specifications)
2. Bemove the spark plug.

= 7 3. Apply a compression gauge correctly to the cylinder piug hole to
be measured.
4. 5Set the throttle valve to the fully-open position. Depress the
throttie pedal to the fully-open position.
5. Crank the engine and read the gaugs.
(The same operations can be used for both the carburator and
electronic control models)
¢ [Keep the engine speed a! approximalely 250 rpm.
*  Finish the pressure measurement in as short a time as
f possible.

ShAlgz

Standard compression pressure

K18 1.27 ik
13.0kgtem®
250 rpm
K21 128 kPa
12.5 kgliem®
250 rpm
K25 1.7 kPa
12.0kgl/em?
258 rgpmy

8. The compression pressure differences between cylindsrs must
not exceed 1 kgflem®/250 rpm. If any cylinder shows an
extremely low compression prassure, put a small amount of oil
into the cylinder through the spark plug hale and remeasure the

pressure.
* Iithe pressure rises afler filling oil, the piston ring is worn or
damaged.

= |t the pressure remains unchanged even after filling oil, the
valve is stuck or inappropriately seated.

* | low compression pressure is observed in two adjacent
cylinders and the pressura is not restored even after filling
oil, the head gasket is leaking. In this case, oil and water
may enter in the combustion chamber.

= |f the engine RPM is not in the specified range: Measure
the battery specific gravity.

ET-12
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ENGINE INSPECTION AND ADJUSTMENT

Ignition and Fuel Systems

= e o] CLEANING OR REPLACEMENT OF AiR CLEANER ELEMENT
Dry filtar type

It requires periodical cleaning and replacement. If the engine is usad
in a heavily contaminated environment, perform maintenance more
frequently.

FUEL FILTER
Cleaning and replacement (carburetor model only)

Periodically inspect, clean and replace the fuel filter.

Fuel piping inspection

(Hoses, tubes, fittings)

Check the fuel piping for proper installation as well as leakage,
cracks, and loose connections and replace damaged or
malfunctioning parts as necessary.

]

CARBURETOR INSPECTION

Choka waler neagtar |_‘ ]7 Acetaratar planp

ool cit solenoed walva

/ Idle adjuating sorow
L
Throttle adjusting seew

—— —

Throkie dim

EThAO05E

Inspecting link mechanism and valves

* Remove the air horn and visually inspect the link system and
internal components.

= Check the throttle shaft for wear by attempting to move it by
hand. The throttle shaft must not move.

* Check the throtile valve and choke valve for proper operation.
(Open, close)

ET-13
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ENGINE INSPECTION AND ADJUSTMENT

——

ETMO0ES

Ignition and Fuel Systems (Cont’d)
CARBURETOR MAINTENANCE

If contaminated heavily, disassembie and ciean the carburetor.
If tha link mechanism is excassively worn or damaged, replace
it.

If the throtile valve shaft is excessively worn or bent, replace it.

FICD (fast idle control device) inspection (carburetor model
anly)

1.
2,
5 B

4.

Start and warm up fhe engine sufficiently.

Check that the hot water heater is heated.

Cheack that FICD doas not contact with the carburetor throttie
lever,

Adjust the idle speed by using the throttle adjusting screw and
idle adjusting screw.

Idle speed: 700 rpm

Adjust the ignition timing for idling.
Ignition timing: BTDC

- Ki5: 0¢
« K21 2°
M2 O

Remove the vacuum piping from FICD and plug the pipe
openings to prevent air ieakage.

In this state, the FICD pushrod is pushing the carburetor throttle
lever,

Adjust the engine speed to 1,200 to 1,500 rpm with the throttie
lever adjusting screw.

After adjustment, connect the vacuum piping and verify that an
appropriate engine idle speed is obtained.

SPARK PLUG INSPECTION AND REPLACEMENT

lei

Inspection

Visually check electrode for dirt and damage and insulator for
burning.

Check if the electrode gap is within the standard using a plug
gap gauge.

Standard (mm): 0.9

Adiust if outside the standard.

Replace if necessary.

Installation

Install in the reverse arder of ramoval.

[T Tightening tarque (N'm (kgf-mj}): 19.6 - 29.4 (2.0 - 3.0)

ET-14

https://www.forkliftpdfmanuals.com/



ENGINE INSPECTION AND ADJUSTMENT

—
@@%\ | lanition coil
Secondary winding —= /
tEminal
‘-_,i—""r_l‘ _—I_]
ETWIOCEE

[gnition and Fuel Systems (Cont'd)
DISTRIBUTOR INSPECTION (CARBURETOR MODEL ONLY)
Ignition coil inspection

« Measure resistance terminals (1) and (2) of the primary coil and
thase of the secondary coil using a circuit tester.
Primary coil resistance: 0.9 - 1.20Q2
Secondary coll resistance: 20 - 290

Pickup coil inspection

«  Measure the pickup coil resistance using a circuit tester,
Resistance: 420 - 54002

+  Move a screwdriver to and fro near the iron core of the pickup
coil and make sure that the tester needle fluctuatas.

INSPECTION OF DISTRIBUTOR CAP AND CARBON
TERMINALS
* |t the hemisphere face of a terminal is worn out, réplace the cap.

ROTOR HEAD INSPECTION
= Check for cracks and damages.

SIGNAL CORE ROTOR INSPECTION
=  (Check for bends or damages.

VACUUM CONTROL SYSTEM INSPECTION
«  Apply vacuum to the diaphragm with a vacuum pump and check
that the link is drawn,

ET-15

https://www.forkliftpdfmanuals.com/



ENGINE INSPECTION AND ADJUSTMENT

lgnition and Fuel Systems (Cont’d)
INSPECTION AFTER REASSEMBLING DISTRIBUTOR

Measure the clzarance between the signal core rotor and the pickup
coil.
Standard clearance: 0.35 - 0.45 mm

CLEANING INSIDE DISTRIBUTOR

Blow any dust away from inside tha distributor with dry compressad
air,

ENGINE SPEED MEASUREMENT (CARBURETOR MODEL

ONLY)

The ignition coil-integrating distributor of the K engine provides an

adapter harness for engine spead measurament.

1.  Remove the distributor connector from the coupling as shown in
the figure on the left.

2. Connect the ignition coil adaptar harmess (SST: EG11140000)
between the distributor connector and the coupling.
Connect the tachometer power supply terminal (red) to the bat-
tery pesitive terminal and the black terminal to the battery neg-
ative terminal. Connect the measurement tarminal (green) to
the measurement wire in the middle of the adapter harness.

Clip [Grﬁ;t_s.n]

._l_ .:'.
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ENGINE INSPECTION AND ADJUSTMENT

Preparation
1. Maka sure that the follawing parts
Conditions are good.
+ tgnition syslem
« Lubrieant and coolant lswals
= Walve clearance
= Fuel laval at idle

2, Sl gelacior lever to tha meutral position,

o ———

fgnition and Fuel Systems (Cont'd)

INSPECTION AND ADJUSTMENT OF IGNITION TIMING, IDLE
SPEED, AIR-FUEL BATIO (CARBURETOR MODEL ONLY)
a. In general, the engine requires no idle speed adjustment
because it is adjusted properly before shipment. If the idle
speed must be adgusted in any means, foifow the procedurs

below.

b. Do not fully tighten the idle adjusting screw. Doing so damages
the screw end and feads 1o foss of functionality.

| START ]
: : |
Start and warm up the engine sufficiently. |
Heat operating and torque controlling oils, J

~ v

. ]

lefle for 2 minutes.

-

Keep the engine speed at idle after driving

at 2,000 to 3 000 rpm with no load for .

several times st idle.

]
Y

SR

Check idle speed.

ldle speed. 70050 rpm

‘ Check ignition timing and idle speed.

oK NG

. = —

| lgnitian timing (BTDC® ) |
| KIS0 K21.0° K25.00

oK 1 W3
s

Keep the engine speed at idle after driving
at 2,000 to 3,000 rpm with no load for

saveral times at idle.

¥

_ i

Adiugt idls speed with throttle adjusting

| SCTEW.

Idle speed: TO0+£50 mm

L

Y
C END |
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Adjust engine speed with |
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throttle adjusting screw.

Adjust ignition timing by
totating distributor,
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ENGINE INSPECTION AND ADJUSTMENT

Ignition and Fuel Systems (Cont’d)
INSPECTION AND ADJUSTMENT OF AIR-FUEL RATIO (CARBU-

RETOR MODEL ONLY)
| smrr )
Check and adjust idle speed and ignition timing. _ I
Retum idle adjusting screw approximately 2 times from fully closed position.
. i A
~—I-t Adjust engine speed with throttle adjusting screw. |
Idie speed. 700 rpm ]
L Tum idle adjusting screw to the maximum spead position. ]
]
¥
Does speed increase after turning idle adjusting screw?
Yéﬁ p a g ; MI[;. g

4 Adjust idle speed by turning id'e adjusting screw.

¥ _ =

;B

\_Jl:tie speed: 7T004-50 rpm

[ END )
ETWO0E]
GOVERNOR DEVICE
The governor requires no adiustment because it is adjusted properly
before shipment.

If it must be adjusted by any means, follow the procedure below.

ADJUSTING MAXIMUM RPM WITH NO LOAD

1. Setthe forward/reverse shift lever to the neutral position.
2. Start the engine and fully open the throftle. Monitor the engine

Afignment mark :HPEEEI ' ;
aximurm engine speed with no load (rpm)
K15 3,600
III \ﬂ? K21 3,600
)] - Atfusting screw K25 E,EDD - ‘
,&2 Ad{usting handia 3. Ifthe engine speed does net fall in the specified range, adjust by
) turning the governor adjusting handle.

ETMO0SE |
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ENGINE INSPECTION AND ADJUSTMENT

[gnition and Fuel Systems (Cont'd)
ADJUSTING MAXIMUM RPM WITH LOAD

;I
2.
3.

Set the forward/reverse shift lever o the neutral position.

Start the engine and fully tilt the mast rearward with the tilt lever.
Fully open the throttle and monitor the engine speed.

Maximum engine speed with load (rpm)

K15 3,000
K21 3,000
K25 3,000

If the engine speed does not fall in the specified range, adjust by
turning the governor adjusting handle. In addition, adjust the
maximum engine speed with no load.

FICD (FAST IDLE CONTROL DEVICE) INSPECTION
(CARBURETOR MODEL ONLY)

1,
2,
3,

Start and warm up the engine sufficiently.

Check that FICD does not comact the carburetor throftfie levar,
Adjust the idie speed by using the throttle adjusting screw and
idle adjusting scraw.

Idle speed: 700+50 rpm

Adjust the ignition timing for idling.

Ignition timing:; BTDC

K15: 0°

K21: 2°

K25: 0°

Remove the vacuum piping from FICD and plug the pipe
openings to prevent air leakage.

In this state, the FICD pushrod is pushing the carburetor throtlle
lever.

Adjust the engine speed to 1,200 to 1,500 rpm with the throttle
levier adjusting screw.

After adjustment, connect the vacuum piping and verify that an
appropriate engine idle speed is obtained.
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SPECIAL SERVICE TOOLS FOR CARBURETOR MODEL

Tool number Tool name

_Eiih 1140600 fgnition col For checking engine spaed
Adapter harness

| ETIWO0ED
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ENGINE MECHANICAL
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PRECAUTIONS

—

Precautions for Draining Engine Coolant
+  Drain coolant only after the engine has copled down.

Precautions for Disconnecting Fuel Piping

»  (Operation should be done in a place free from fire.

*«  Release fuel pressure before operation. (Electronic controlled
specifications): Refer fo "Release of Fue!l Pressurg” in EC
section.

s After disconnecting, plug the pipe to prevent fuel from draining.

Precautions for Removing and

Disassembling

*  Use comrect S5Ts in the specified position. Always pay attention
to safety.

* Be careful not to lose surface accuracy of mating or sliding
surfaces.

 To prevent foreign maleral from entering the engine, closs
openings with appropriate tape as necessary.

*  Arrange disassembled parts in their normal positions in order 1o
simplify locating the cause of damage or excessive wear and to
ensure correct reassembly.

* As a rule, huts and bolts must be tightened in a diagonal
manner starting ffom an outer ong, If a particular tightening
sequence is provided separately, follow the sequence.

Precautions for Inspection, Correction, and

Replacement

» Following the inspection procedure, inspect the paris
adequately and repair or replace as necassary. Perform the
same inspections even for new parts and replace them i
necessary.

Precautions for Assembly and Installation

*  Always use a torque wrench when tightening nuts and boits.

»  Unless otherwise specified, tighten bolts and nuts from inside 10
outside in a crisscross pattern. Tighten them gradually and
evenly in 2 to 3 steps.

=  Always replace gasket, packing, oil seals, and O-rings with new
ones.

=  For each part, perform adequate cleaning/washing and drving
with a dryer. In particular, ensure that the oil and coolant
passages are free from plugging and clogging.

=  Remove any dirt and lint on sliding and mating surfaces. Before
assembly, apply ample amount of engine oil to sliding surfaces.

«  |fcoolant was drained, bleed air from the system.

«  After assembly, start engine and increase the engine spead,
then check coolant, fuel, oil, grease, and exhaust gas for
leakage.

EM-2
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PRECAUTIONS

Parts Requiring Angle Tightening

+« When tightening the following parts, use an angle wrench
(SST).

«  Cylinder head bolt
Before assembly, verify that no grease/oil and dust are present
on the cylinder head, cyiinder block mounting face, and head
gasket. Then apply antirust oil or engine oil to the threads and
head bottoms of the head bolts.

Caution for Use of Power Tools

*  The use of power tools such as an air runner are only allowed
for disassermbily. Do not use themn for assembly.

Precautions for Liquid Gasket Application

REMOVING PARTS ATTACHED WITH LIQUID GASKET
»  Remove mounting nuts and bolts, Remove liquid gasket using a
seal cutter (SST).

CAUTION:
»  Be careful not to damage the mating surfaces.

* In positions where a seal cutter is difficult to use, lightly tap
with a plastic hammer, and remove.

« Be careful not 1o scratch the mating surfaces when using a
screwdriver,

LiIQUID GASKET APPLICATION INSTRUCTION

1. Remove any old liquid gasket remaining on the gasket
application surface and its mating surface using a scraper.

*  Remove any ofd fiquid gasket remaining in the gasket
application groove and on the threads of bolts and bolt
holes,

2. Wipe the gasket application surface and its mating surface
using Isozole or any equivalent thinner to remove any moisiure,
oil, and foreign material.

3. Set genuine liguid gasket to tube presser (commercial service
foof].

4. Apply a continuous bead of liquid gasket to the specified
position at the specified diameter.

«  Apply liquid gasket in the application groove.

»  Apply liquid gasket inside bolt holes as a rule. Make sure fo
carefully read the relevant instructions.

* Aftaching should be done within 5 minutes after gasket
application.

*« [Immediately wipe off any protruding liguid gasket.

* Do not retighten nuts and bolts after installation.

«  After finishing work, wait at least 30 minutes before refilling
engine oil and coofant.

CAUTION:
Follow any directions specified in the text on the following

pages.
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ADJUSTMENT VALUE

VALVE MECHANISM

Valve clearance (Hot) : mm (in)
Standard intake  0.38 (0.015)
Exhaust 0.38 (0.015)

VALVE

Head outer diameter | mm (in)
Standard Intake  38.0 - 38.3 (1.496 - 1.508)
Exhaust 32.0 - 32.3 (1.260 - 1.272)
Valve total length
Intake 98.85 - 99.45 (3.892 - 3.815)
Exhaust 98.95 - 99.55 (3.896 - 3.819)
Valve stem outer diameter : mm (in)
Standard Intake  6.97 - 6.985 (0.2744 - 0.2750)
Exhaust 6.945 - §.960 (0.2734 - 0.2740)
Valve spring free length
Intake and exhaust : mm (in)  45.9 (1.807)
Valve-opening compressed length
Intaka and exhaust mm/N (mm/g, in/lb)
25.0/347.0 - 391 2 (25.0/35.4 - 39.9, 0.984/78.1 - 88.0)
Valve spring installation length {when closed)
Intake and exhaust mm/N (mm'kg, in/b)
33.8/177.9 - 200.7(33.8/18.1 - 20.5, 1.331/40.0 - 45.1)
Valve spring slant
Intake and exhaust : mm (in) 1.5 (0.059)
Clearance between valve stem and valve guide : mm (in)
Standard Intake  0.015 - 0.048 (0.0006 - 0.0019)
Exhaust 0.040 - 0.073 (0.0016 - 0.0029)
Repair limit Intake  0.10 (0.0039)
Exhaust 0.10 (0.0039)
Valve seat width
Intake 1.1 - 1.4 (0.043 - 0,055)
Exhaust 1.8 -2.2 (0.071 - 0.0B7)
Valve seat angle
Intake and
exhaust, 44°23' ~ 45°07"
Valve face angle
Intake  45°15' ~ 45°45'
Exhaust 44°30' ~ 45°
Camshaft
Bend : mm (in)
Repair imit 0.05 {0.0020}
End play : mm (in)
Standard 0.15 - 0.23 (0.0059 - 0.0081)
Repair limit 0.40 (0.0157)
Journal dimensians : mm {in)
Standard Front 45434 - 45,447 (1.7887 - 1.7892)
Center 43.857 -43.810(1.7282 - 1.7287}
Rear 41.218 - 41.231 (1.6228 - 1.6233)
Ol clearance at journal ; mim (i)
Standard Front 0.025 - 0.051 (0.0010 - 0.0020)
Cernter (0.038 - 0.064 (0.0015 - 0.0025)
Rear 0.025 - 0.051 (0.0010 - 0.0051)
Repair limit Frorit 0.10 (0.0039)
Center 0.15 (0.0058)
Rear  (0.10(0.0038}

EM-8
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ADJUSTMENT VALUE

= Camshalt height : mm (in}

Standard 36.750 - 36.800 (1.4468 - 1.4488)
{For both intake and exhaust)
Size reduction limit 56.5{1.437)
CRANKSHAFT
« Bend:mm (in)
Repair limit 0.05 (0.0020)
« End play : mm (in)
Standard 0.05 - 0.18 (0.0020 - 0.0071)

Repair limit 0.20 (0.0079)
«  Journal dimensions : mm (in)

Standard 62,942 - 52.955 (2.4780 - 2.4785)
*  Pin standard dimension : mm (in)
Standard 44,961 - 44.974 (1.7701 - 1.7706)

(K15, K21, K25)
= Qil clearance at journal : mm (in)
Standard 0.020 - 0.073 (0.0008 - 0.0028)
Repair limit 0.10 (0.0039)

FLATNESS OF FLYWHEEL AND DRIVE PLATE

»  Flatness of flywheel : mm (in)
Repair limit 0.10 (0.0039)
s  Rungut of drive plate : mm (in)
Repair limit 0.20 (0.0079)
»  Flaness of ring gear : mm (in)
Repair limit D.50 {0.0197)}
«  Flatness : mm (in)
Repair limit 0.30 (0.0118)

CONNECTING ROD
= (Center distance between both end holes : mm (in)
Standard 143.970 ~ 144.030
(5.6681 - 5.6705) (K25)
152.47 - 152.53

(6.0027 - 6.0051) (K15, K21)
= Large end hole diameter ; mm (in)
Standard 48.0 - 48.013 (0.7807 - 1.8903)
(K15, K21, K25)
»  Small end hole diamater : mim (in)
Standard 19.965 - 19.978 (0.7860 - 0.78565)
(K15, K21, K25)
*  Bend [per 100 mm (3.54 in)] : mm (in)
Repair limit 0.05 {0.0020)
»  Twist [per 100 mm (3.94 in}] : mm (in)
Repair limit 0.05 (0.0020)
» Large end thryst clearance : mm (in)
Standard 02-03(0.008-0.012)
Repair limit 0.40 (0.0157)
«  Large end oil clearance : mm (in)
Standard 0.032 - 0.060 (0.0013 - 0.0024)
(K15, K21, K25)
Repair limit 0.10 {0.00349)
= \Wsight difference (piston combination): g (oz)
Standard 5(0.18) or less

EM-9
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ADJUSTMENT VALUE

PISTON

«  Piston : mm (in)
Type Tharmal flow type
Material Aluminum alloy

Qutar diameter
Standard ?5.465- 75.515 (2,9317 - 2.9730) (K15)
88.965 - 89.015 (3.5026 - 3.5045) (K21, K23)

*  (Clearance io cylinder : mm (in)

Standard 0.025 - 0.045 {G.0010 - 0.0018)
*  Piston pin outer diameter : mm (in)

Standard 19.993 - 19.958 (0.7871 - 0.7873) (K15, K21, K25)
*  Piston pin fitting quality

Standard To a degree allowing movemeant by hand
»  Piston ring closed gap : mm {in)
Standard Top 0.28 - 0.43 (0.0110 - 0.0169}
(K21, K25),
0.25-0.35

(0.0098 - 0.0138) (K15)
Second 0.45- 0.60 (0.0177 - 0.0236)

(K21, K25),
0.15-0.25
(0.0059 - 0.0098) (K15)
Oil 0.20 - 0.60 (0.0079 - 0.0236)
(K21, K25),
0.2 - 0.6 (0.008 - 0.024) (K15)
Various limit values 1.00 (0.0039)
= Clearance between piston ring and ring groove : mm (in)
Standard Top  0.04-0.08 {0.0015 - 0.0032)
Second 0.03 - 0.07 (0.0012 - 0.0G28)
Oil 0.65 - 0.135 (0.0256 - 0.0053)
Repair limit Top 0.10 (0.0039)
Second 0.10 (0.0039)

Qil —
Pin outer diametar : mm (in)
18.993 - 19.998 (0.7871 - 0.7873)
(K15, K21, K25)

CYLINDER HEAD
Valve guide : mm (in)
Standard 7.000-7.018 (0.2756 - 0.2763)
(for both intake and exhaust)
Valve stem-to-valve guide clearance @ mm (in)
Repair limit 0.10 (0.0039)
(for both intake and exhaust)

CYLINDER BLOCK

Cylinder bore inner diameter : mm (in)

Standard 75.5- 75.55 {2.9724 - 2. 9744) (K15)
89.00 - B9.05 (3.5089 - 3.5058) (K21, K25)

Wear limit 0.2 (0.0079)

Cylinder bore taper and out-of-round : mm (in)
0.2 (0.0008)

Top tace distortion limit : mm (in) 0.05 (0.0020)

Distartion lirmit : mm (in}
Intake manifold 0.1 (0.004)
Exhaust manifold 0.3 (0.012)
Cylinder head 0.1 {0.004)
Cylinder block 0.1 (0.004)

EM-10
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TIGHTENING TORQUE

Standard Bolt Tightening Torque

«  Except special nutls and bolts.
The bolts applicable to this table have one of the following
marks embossed on their heads.

4T.....4
7T....7
oT....B

EM-11
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Upper. Lubricated (Antirust oil s applied to abrasive faces of
threads and seating faces)
Lower: Mo lubrication (Threads and seating faces are completely
degreased)
2 ”."{ﬁad gfﬂm_ Unit AT (Bolt) 7T (Bol) aT (Bak)
lameler
T Nem 38 - 4.4 B.4-7.5 32 -108
- " Kg-m 0.39 - 0.45 0,65 - 0.76 0.94 - 11
M . [ fIh b 4 - 56-60 B
He=m 50-6.5 B4 =108 118 =157
- kg-m 051 - 0.66 T DBB-1.1 T2-18
-5, n-10" ! -5 7.0 G2
. Nem i 53-108 16.7 - 17.7 225 -255
= kg-m .85 - 1.1 16-18 23-2.6
E M 158 =16, AT g 55 EERE] T7-19
: Tsm 12.7 - 16.7 206- 265 204 - 374
o kg-m - 13-186 21-27 30-34
8 =T, 5" =B ] 500 i g
g | Nem 196 - 226 T 32.4-382 47.1-5339 .
= kg-m 20-23 3.3-39 48 =535
=) i fi-I6, -1 — 17 T8 =0
g ‘ Rerm 95.5 - 33.3 i11-549 618 - 78.5
£ i Kgm = 26-34 ~44-58 53-8.0
W10 A6, -6 i 1975 T - 47 a5 El: B
Mo 186 -216 30.4 - 36.3 441~ 62
Kg-m 19-22 31 -7 45-53 Bl
15 Ti-B, in-16" LS 22 - 27 33 -85 iy
' Nop i 24.5 - 31.4 412 - 52 588 - 745
Kg-m 25-32 42-53 BO-78 o
Ti-Th, Tn-T6* ~ 18-23 S0-38 = 3-8
= T MNm = 49-57 B.14 - 9.51 11.8 - 13.7 -
“kg-m = 0.5 - 0.58 883 - 6.97 12-1.4
M8 i ey -6, in-1B* a3 _5{!‘ 2 i EETS - g-10 —
| Mem 6.0-7.7 8.8-127 14.7 - 186
kg-m i 061-0.78 10-13 T 15-19
TEIG, In-ihT e “E7- 113 TT-72
T Nem R T L 196 - 23.5 284 - 333
il Kg-m 12-14 [ a0-2.4 T 28-34
PO = TR | T 510 I =17 27-25
e L | Nern 147 ~ 186 | 245 - 31.4 35.3 - 451
= | kg-m 15-1.9 25-02 3E-46
= i TT-74 I TE-23 —ea-38
E e 245-29.4 A2-481 58,8 - 69.5 -
E kg-m —  25-30 43 -40 6.1 -7.1
e - fi-lb, nI6* 18- 20 1 weas o — 4451 =
: b= Mem 304 -30.2 ! 510 -64.7 746 -932
3 kg-m ai-4a0 - 52 - 6.6 76- 9.5
Mio L b, N6 ?e- 28 — 35-48_ —_ 54-89
MNem Z3.5-275 29.2 - 46.1 56.9 - 65.7
kg-m | i 24-28 i 40 - 4.7 58 -6.7
i 5 TG, Th-1E" i7-20 23-3 424
2 M 289.4 - 37.3 400 - 818 69,6 - 09.2
kg-m 3.0-38 50-63 7.4-81
=6, in-I6 OT-PT IETAE E1-68
CAUTION:



TIGHTENING TORQUE

TAPER SCREW TIGHTENING TORQUE

[} r
lor ightsalng] | eyt Aluminum Cast iron
Marmal sine Standard | Max. valug | Standard Mo, valua

R1%B [=m 7.8 iT.8 15.7 216
kg-m A= 1.2 1.8 2.2

ft-Ib, in-I6* BE" g 12 L]

= ®1E 1 Hsm | 1oB 284 34.3 449
kg-m 2.0 3.0 3.0 45

it-Ih, in-b6" iq 22 “h 33
HAB Fsm 48z 549 539 T35
kg-m 40 5.6 2.0 75

| T-TB, In-To~ i) 47 q0 ol

Engine Part Tightening Torque
TIGHTENING TORQUE AT VARIOUS POINTS OF ENGINE

Tightanirg point Unie ] Standard | bax. value
“Cyinder heag (ubhcated) Separately ghen
Bam bearing cap (lubricatad) Separalely given
S s e Mem ps:la8:1 T 240,T
Cranksha#t pulley boét {lubricated) Kg-m 220 5
s Y |
=it 132 14
Fhywheel bolt (lubricated) Fg-m T9AT L
f-b, m-1b" T 105
e 3 IS b
Connecting rod nut (lubricated) kg-m 32 3B
T T, In-hT k| I
Faem 441 L]
RAsar plats bolt B TR . | 50
16, In-IE" 33 43
T=m a5.2 ]
Camshaft sprockat boit kg-m 40 o0
=1k, in=ia" frix] 21
e A 342
il filter stud Kg=rn 3.0 4.0
5 o A - g}
T e H*m 47 pefa i
Ol filter elermant kg-m TE 21
=1, in-in® il 1o
T 0.6 2ad
Spark plug kg-m o a0
=Tk, ir=TD" id 22
T - Hem =i 1| =5
Engina slinger bolt kg-m 231 256
N e L A i)
L e T T e e Msm I 137 15,7
Rotker cover nut kG- T4 | TE
Ti-1b, I-To™ O | T2
Rl 157 T8.8
Water lemperature gauge kg=rm 1.6 2.0
T-1b, in-lb” ic id
e B Hem = 1 _&ra
Cil presswe swilch kg-m 18 2z
[ ~ B i1 - i 18
Exhaust manifold nut K- I3 470
10, T 1B =0 i)
Flam 43T SED
Stralght screw plug (For head 1op face) R-m 45 G55
e L S T3 Fd ]
—_— Fem 5.4 e
Ol pan draln plug Kg-m Ks) i0
F-Io. in-B 73 e}
Merm BT 230
Fual tube flara nut kg-m 163 2.5
=1k, -1a" 12 T
e 5.37 T45
Thermo-housing refief plug ka3-m [ S 078
-1k, in-To" 55" RE"

EM-12
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TIGHTENING TORQUE

Tightening  [Tizhtening torgue

procedure | (Rafer enca) Hem {kg-m Ti-lby
% Lw -5 |
15{ z O F0-23 M- (TfTightening
Por brak

ol a5 o gy |7 Orkesin
A -'ﬂ @ —_— —
_E oo, oM Return
.-E! e L e
- 3 Step =

(2.0-23 14~ 10 Hetightiening

! ]Qﬂ" ~ 47 |
Aseemb |y seque

Crankshalt

=
f
s J
&
iS6-23.8
I@}
&
ens |
9 [
pul ey Fide |

Precautions hafors sssembling

o ot gl low ol | of dust to get o aylinder head,
momt!mg surtsce of eylinder blogy, end head ghsket

« hpply anticorrosive oil brto hezd bolt thresd aed
suUrvace under the heag,

MAMD? d?J

T i e P .
Assembly sequence

CYLINDER HEAD

Tightening torque for general service is 88.6 N'm (7.0 kg-m, 51 ft-Ib)
in the place of the tightening lorgua (5 as shown in the figure.

MAIN BEARING CAP
[7): 83.4 - 93.2 Nom (8.51 - 8.51kg-m. 61.6 - 68.8 ft-Ib)

Apply antirust cil or engine oil to the bolt threads and head

bottom.
Do not use any power tools such as an air runner for assembly.

EM-13
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TROUBLE DIAGNOSIS

Condition

1. Enging noise

Poes:ble causes

——— s —— -

ﬁﬁpping nolze of haaﬁﬂg and crankshaft

| Bearing Iooseness
'E!earing s@izure

—————————

[

i —

| Heplaca.

| Crankshall bend

[' Repair u;gptacﬂt

-;.Smppjng hnige of m‘sﬂc}ﬂ.d&nrmaﬂing rod

Siapping noise of camshat

Timing chain noise

‘Slapping noise of valve gear

Uneven wear of journal | Correct.

Excassive and play —__ t_ B [ Replace caner b&aﬂn“{_
| Bearing loosenass 'I Replace.

Bearing seizura Replace.

' Piston looseness . - Replace piston pin(s) of bushing(s).
!We&ahm 1 oyinder | Resalact. = = =
Pigton ring damage Replace.
I| Fioor rod alignment Realign.

Bearing lnoseness Replace.

Eyresslug axial Doseness Replace bearing thrust plate(s).
| Flough gear 100t face(s) - Comecl. __
Eiafdamaga __”____“_j_-__l Wj '__;__
&’Lﬁﬂmmlme tension fctﬂusl

Darmﬁ;ni Dr;gagad chain _.___—-‘_—PH'E'EEE&L‘-E._'_ = P
Worn sprocket " IReplace.

'E;magect or loose tensioner '1 Replace.
Excasmanmaﬁng clearanca I Replace. T

1napprm:lhate valve clearance I Adjust.

| Ftep—t'ar.e )

| Loose adjustm ent screw(s)

EM-14
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Worn rocker tace(s) —Lﬁeplar;e
Worn valve guga{sj a Replace gn.mie{s} .
Loose valve spring(s) S Fteiai-a::e )
Valve seirure - Flepaw af replace.
Ea-;apiﬂg noise of water pump T Inzppropriate end play Replace. -
L Damaged impelier . 3 i _Haphf. B
2. Other machanical damags
Sluck valve " |Inappropriate clearance [Adjust, - y
Valye stern - insutficient guida-to- gutde f:lealam:a | Clean stem(s), ream guide(s).
Lngse ar damaged spring Replace.
}Ezad or da.magad valhve stamiz) ' Replace or clzan, o
Fbor'mmy Use good fuel. ==
Burnt valve seal(s) . o Inappm‘pﬂatﬂ valve clearance B _,_.a;iljust. .
‘Deleriorated valve springis) - Faﬁfa_.cﬂ. i
Wﬁhﬁ endis) T - Hﬁpﬁﬁna Buflb, o T
Too narrew valve seat width Correct valve seat(s), i
Ergie over MG (Ve e e
[_Eiw:rrun - Upem_rﬁ__
Stuck valve guide(s) Correct, .



TROUBLE DIAGNOSIS

Condition

Possibtle causes

Aethen

= e

Excessive wear of ovliinder pistonds)

S

Ihsufficient enging oil

Refill or replace oil,

Contaminated engine ol

| —

Clean crankecass, replace oif fifter.

S

' Foor quality ol

| Uza Bpet-i:ﬁ-ed ol

—

Engine over temperature (Overheat)

Fepair or replace.

T ‘fﬁepair or repl.at:é._

|"Wmng combination of piston and connecting rod

e —,

Poor funstioning of connecting rod{s)

’ Inﬂppmﬁialﬂ clearance GT_.E:_!_‘s.tc:-n ring | Reselect and a_-:j}-l-.;-m
mmage ' T Raplace.
‘Ei'amaguct air claanar | Wa.sh. -
Too rich air-fust mixture g “E::Ijum. i
aer;un - Operata i_n. optimum spesd rangs.
Shick chike vahe Clgan and adjust. ST
Fr e =i s e e ——
Excaessive use of choke vale Blart engine properly.
Inguffichent ar:giné;- o | Fill oil,
Low oil pressure _- Repair. a _
[ Use of poor quaiity oil Use speciiied oil,

Rough crankshalt surfaceis)

Grind surface(s), replace bearing(s).

F'Iugg;d tail I}E,SEQE

{ Clgan.

e ————— .

Wear or damage of bearing Replace,
Inapproptiate baaring 5 Corect. T
BEearing loozeness o Raplace.
- B - ,_—F’uu_dq: connecting rod alignment I Repalr 6r replaca.
Poor funstioning of crankshalt baaring(s) Insuficien engine ol [ Fill or replace ofl, T
Low oil pressure Coprect
"Use of poor quality of ) Use specified oil =
Lineven waear of cra—nkshaﬁdﬁumalq_sf o h Repair o
| Flugged il passage of crankshall Wash. L
[Wear or damage of bearing Replace. T
Inappropriate bearing Correct.
| Damaged bearning(s) i | Replace. - T
EM-15
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SPECIAL SERVICE TOOLS

Gtk

To muember | Tool name r
5705240001 Engine altachment
“STO5015000 Engine stand assembly =
(1) STOS01 1000 Engine stand
(2) STOS012000 Siand
KV1G104150 GCrankshaft main bearing T
{1) Kv10104110 Crankstiait main beaning sap puller
(2) ST16512001 Ring puller |
(B} ST15701001 Adapter
Adapter
ST12070000 Valva lifter
{
/i Gikiooas
5715245000 | Front oll seal drift e ==
KV 10105500 | Rear oil sea) drift @ frr(o
8T15243000 Orift rodt .

EM-16
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REMOVAL AND INSTALLATION OF ENGINE

CAUTION:

»  Always pay atlention to safety.

« Do not remove engine until exhaust system and engine
coolant have completely cooled off.

»  Support the vehicie at the specified lift points.

*+ For operation procedure for components other than
engine, refer to appropriate sections.

Remaoval

[OPERATION DESCRIPTION]
*  Remove engine by pulling up after removing transmission.

[PREPARATION WORK]
1. BRelegse the fuel pressure. Refer to "Release of Fuel Pressure”
in EC section.

2.  BRemove radiator drain plug and drain engine coolant.
3. Remove the following parts.
*  Undercover of battery
=  Radiator, shroud, and radiator hose
=  Engine drive belt and codling fan
4. Disconnact accelerator cable from throttle drum and move it out
of pasition.

[LEFT SIDE OF ENGINE ROOM]

5. Remove air duct and air cleaner case.

6. Disconnect heated oxygen sensor harness connector and
ground (between exhaust manifold cover and body).

[RIGHT SIDE OF ENGINE ROOM]

7. Disconnect vacuum hose (for brake booster and for differential
iock) on engine side.
8. Remove fuel hose.

CAUTION:
After disconnecting hoses, plug them immediately to prevent
fuel from draining.

9. Disconnect all harness connectors on engine side, and then
move harnesses to body side.

10. Remove starter molor,

11. Remove transmission.

[REMOVAL]
12. Engage chain block hook in front/rear engine slingers and
sUpport.

CAUTION:
Be careful not to contact hook and chain with body and piping

when engaging hook in slingers

13. Removea engine mount insulater LH/RH nuts.
14. Pull up and remove engine by adjusting the position diligentty.

CAUTION:
« Make sure that all wires and piping were disconnected

while removing.
*  Be careful not to contact with body side parts.

EM-17
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REMOVAL AND INSTALLATION OF ENGINE

Installation

Note the following, and install in the reverse order of removal.

* Do not allow cil to get on the engine mount insulator. Be careful
not to damage the engine rount insulator.

= Securely insert positioning stopper pin into mating side hole.

«  Make sure all mount insulators are seated properly, then tighten
mount nuts and boits.

Inspection

» Belore starling engine, check amount of engine coelant, oil and
grease. Refill as necessary.

«  Start engine and check for any unusual noise and vibration,

« Warm up engine, and then check engina coolant, oil and
grease, fuel, and exhaust gas for leakage.

-18
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ENGINE SERVICE

Engine Disassembly

Always use appropriate tools and ensure that no parts are damaged.
The following tasks can be performed more easily by using the
relevant engine attachment (SST) and engine stand (SST).
1. Preparation for engine disassembly

=  Drain goolant and engine oil.

2. Installation of engine attachment

ARemove the following parts from the cylinder black and install

the engine attachment (SST).

= O filtar

*  Engine mount bracket (RH)

»  Fuel twbs [and fuel pump for carburetor model)

*  Qil pressure swiich

» Release the alternator adjusting fever and remove the
alternator.

» Using some of the existing holes on the engine attachment
(88T}, retain the attachment with the mounting bracket
belts at four points at least.

Enging atischment

3. Removal of exterior and &lectrical parts
Set the engine to the engine stand (SST) and remove the fol-
lowing parts.
= Ignition system wiring (or high-tension cords for carburetor

model)

Ignition coil unit {or distribulor for carburetor model)

Spark plug

Qil level gauge

Cooiing fan and pulley

Starter motor

Cluteh and flywhesl

Rear plate

Rocker cover

Crankshait pulley

Remove the injector unit (for LPG, gassling]

Remove the electric throttle control unit (or carburetor for

carburstor modal)

*  Remowve the oil pump and drive shaft (for carburetor type,
also remove the distributor).
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ENGINE SERVICE

Engine Disassembly (Cont'd)

4. Removal of manifold
=  Remove the manifold and head retaining bolts.
*  Remove the intake and exhaust manifold assembly.

DISASSEMELY OF INTAKE MANIFOLD

The figure below ilustrates Slep 3 and Step 4 in the previous page.
Remove in the order of (1), (2), (3), (4) and (5).

Assemble in the reverse order of disassembly. (Always use new
gaskets.)

EM-20
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Engine Disassembly (Cont'd)

5. Removal of rocker cover and gaskst

&

Remove the rocker cover retaining nuts,
Rermove rocker cover,

}
’
;
%
!

El"u"-’l-"ﬂ:'l_:ji_l

Yalwe

roaser
3

Miveting S
| rut

Gompress ool sprimg and =
tighten rocker &rm uging wWires

Wire dismeter is 0.5 To
0.020 to 0.031 ja

shi-;t I:-:I‘.‘ Q} _.’

Grankshaft
pulley sice

Valve rocker
shaft

0.8 mm

Crankshaft pulley sde

—
e — e

6. Removal of rocker shaft assembly

Loosen the four valve rocker shaft balts to remove the vaiva
rocker shaft.

Pull off the push rod.

Make sure to remove the push rod and other parts by
cylinder and by port (intake or exhaust), and store therm in
an organized mannet so that the part installation locations
are sasily identifiable.

When removing the valve rocker shaft, compress the coil
spring slightly and tie the spring with a metal wire, as
shown in the figtire, before loosening the bolts. This will
facilitate the reassembly work later. Or, loosen the four
bolts evenly.

7. Hemoval of cylinder head assembly

L]

Pull off the push rod.

Loosen the cylinder head bolts according to the following
sequence.

Remave cylinder head.,

-2
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ENGINE SERVICE

Engine Disassembly (Cont’d)

r : _ 8. Remove oil pan.
Remove any sealant.

— - a 9. Remove cil pump with strainer.

10. Disassembly of PTO device

Frint cower ball Ball bearing

| 4 \\ Sprocket (Oriven side)

Franged balt

BTO [Drive side
Cranksnaf pulley (D 1

—_ ——

*«  Remove crankshaft pulley bolt.
«  Remove crankshaft pulley.
*  RBemove the sprocket bushing.
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ENGINE SERVICE

Engine Disassembly (Cont’d)

, *  Remove tha front cover.
« To remove the cover, remove the bolls and fightly tap on it
with a plastic hammer,
Befare installing the cover, apply sealant (liquid packing) to
the mounting face.

EMMOSED

1 11. Remove the PTQ sprocket, PTC chain, and bearing as an
assembly from the oil pump side and the crankshaft side.

CAUTION:
B Ensure that the chain is not damaged.

\ 12. To separate the oil pressure pumpside sprocket and the
baaring, use the relevant Special Service Too! with a press.

ST3D031000 Bearing puller

ST22360002 Bearing drift

III-

| —

—TFEMIT4
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Camshalt sprocket

s

SN2 i

| FEMOT

Engine Disassembly (Cont’d)

13. Timing chain cover
«  Remove front oil seal.
Remove fram the front cover using the front oil seal drift (S3T).
Special Service Tools (SST): Front oil seal drift ST15245000
Drift rod 5T15243000

14. Remove timing chain cover.
15 Remove chain tensioner (1),
16. Loosen the camshaft sprocket bolts.
17. Remove the camshaft sprockst (3] and crankshaft sprocket (2)
along with the chain (4).
18. If shim(s) are attached for the crankshaft gear, also remove
them.
19. Removal of camshart
* Remove locating plate.
*  Turn over the cylinder block. Lower and pull off the valve
lifter.
=  Pull off the two bolts retaining the camshaft locating plate
and remove the camshaft. Be careful not to damage the
metal faces.
Place the parts in the order of cylinder arrangament,

20. Removal of piston and connecting rod

*  Remove connecting rod cap ard push the piston out toward
cylinder head side with handle of a hammer, Be careful not
to drop the pistons.

* Pull the piston toward the cylinder block top deck and
tentatively assembie the rod cap to prevent incorrect
assembly.

Place the parts in the order of cylinder arrangemeanit.

CAUTION:
Store the connecting rod caps and bearings in the order of

cylinder arrangement to prevent incorrect assembily.

21. Loosen the flywheel bolts and remove the flywhesl.
22. Remove rear plate.
23. Removal of crankshaft
*  Remows the rear oil ssal retainer.
* Hemove the main bearing cap bolts. Remove the main
bearing cap by lightly tapping on it with a wooden hammer.

CAUTION:
Store the bearing bushings in an organized manner so that the

part installation locations are easily identifiable.
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Engine Disassembly (Cont’d)

24, Remaove tha cil seal from the oll seal retainer using the rear oil
seal drift (SST).
SST: KV10105500

I ' | £5. Remove the crankshaft and bearing.

After remeving the bearing, place the corresponding cap at a
corract position on the block side face to prevent incorrect
assembly.

| .- f’ FEMIS |
_f 26, Disassembiy of cylinder head
»  Remove valve spring using a valve lifter (S5T).
SST: ST12070000
= Remove valve lipseal using a lip seal puller (SST) when
removing.

CAUTION;
Replace lip seal when removing valve. (Do not reuse.)

« Store the removed valves, valve collets, valve retainers,
J and valve springs in an organized manner to identify which
Fehiczn

part combination corresponds to which cylinder.
27. Disassembly of piston and connecting rod
=  Disassemble the piston and connecting rod.
[ ' «  Remove piston rings.
The oil ring is a combined type. To remove it, first remove
the upper and fower rails, and then the expander.

CAUTION:
Store the remaved pistons, pins, connecting rods and bushings

in an organized manner to Identify which part combination
corresponds to which cylinder.

Efraz
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Engine Disassembly (Cont'd)

28. Pull off the piston pin.
The piston pin is press-it into the connecting rod.
To remove the pistan pin, first remove the snap ring, heat the
piston to B0°C (176°F), and then pull off the piston pin by using
the piston pin press stand (SST).

CAUTION;
Store the removed pistons, piston pins, piston rings and

connecting rods in an prganized manner to identify which part
combination corresponds to which cylinder.

Inspection and Correction

1. General precautions

» Inspect each part for damage, distortion, bend or excessive
play ang repairreplace the part if ifhe condition is
unaliowable.

« Before cleaning the cylinder head and block, check for any
trace of water leakage,

« Completely remove any water scals, sealant, and carbon
from each part.

CAUTION:
Be careful not to damage the siiding faces when using a carbon

scraper or brush,

«  After cleaning the ofl passage of each part, verity that no
plugging is present by applying compressed air.

«  Make sure that any parts requiring correct combination are
identified appropriately,

»  For a part that is to be stored for a long time after cleaning,
make sure to apply ol 1o the high-finished surfaces to
prevent rust creation.

2. Intake manifold water jacket

* Alsoinspect the water jacket connector. Repair or replace it
if any traces of leakage are found.

+  Alsg inspsct the water hoses. If any deterioration or
damages are found, replace them. If any leakage is found
at the connections, retighten the clamps.

3. Cylinder head

REMOVING CARBONS
« Remove any carbons from the combustion chamber and
mounting faces of each cylinder. At that time, also check for
scratches and damages.
« Remove oil, scale, gasket, sealant, and carbon deposits
from surface of cylinder head using & scraper.

CAUTION:
Do not allow gasket fragments to enter oil or gngine coclant

passages.
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Inspection and Correction (Cont'd)
MEASURING CYLINDER HEAD DISTORTION

Visually chick for any cracks and damages.

Measure distortion at six points on the head bottom facs. If the
measured distortion exceeds the specified limit, correct the
head botlom face with a surizce grinder or an squivalent tool, or
replace the head,

Surface flatness 0.1 mm (0.004 In) or less

Grinding Hmit 0.2 mimn (0.008 in) or less

VALVE SEAT CONTACT

&

This inspection Mmust be done after ensuring that the dimensions
of the valve guide and the valve are within the standard.

Check valve contact by applying DICATOL PL-1 to valve seat
contact surface.

Make sure that areas around all connect surfaces are
connected.

i} seating condilion is not correct, reseat the valve and check
again.,

If seating condition cannot be corrected by reseating, replace
cylinder head.

Cylinder block

Measure distortion of the cyiinder biock top face in the longifu-

dinal and lateral directions.

Measunﬂg cylinder block distortion.

Remove any foreign material deposits such as carbon from
the cyiindar block.

+ ({Use a straight ruler and filler gauge for distortion
measurement}

«  Visually check for any cracks and damages.

»  Measure disiortion at 8ix paints on the head top face . If the
measured distortion exceeds the specified limit, correct the
head top face with a surlace grindsr or an equivalent ool
or replace the head,
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Inspection and Correction (Cont'd)

Distortion limit: 0.1 mm {0.004 in}

I| Standard Repair fimit
- Longitudinal 11.05 (0.0020) 0,10 {0.0039)
i (i
Cyhnder block face  ——mv-— T 2 ey
Lateral .02 (0.000B) 0.04 (0.0018)
mim {in}

5. Measuring cylinder bore

65 mm from the top deck in

the thrust direchion.

»  Take the following measurements for the directions A and B
at three levels using a cylinder bore gauge.
Determine the grade based on the measurement at a point located

[— i Max. difference between A and B Roundnass
| Max. difference among three levels Taper
( ‘ Unit: mm (in)
Slandard Wear it
( 5 8.8 | Cyindorbore nner diameter | 75.5-75.65 75.7 (2.880)
| -y S : (2.9724- 28744} (K15} |  89.20 (3.5118)
| ' Ve 56 ‘ 89,0 - 89,05 (3.5038 -
! R ST | N 7 3.5058) 1K2_1, K25) -
‘ ] e Roundnats - 0.2 (0.008)
— e Taper - 0.2 {3,008}
Lil'nlt =2 [in) ChifTIS 40 i et SR RN v e gl e n o e e, i P W e s
| Difference in inner diameter - 0.2 (0.008)

between fespecive cylindars

6. Balling and horning

https://www.foﬁhﬂtb%ﬁnanuals.com/
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the cylinder inner surface.
Measure the piston skirt diameter. Bore the cylinder to a diam-
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ENGINE SERVICE

Inspection and Correction (Cont'd)

= Ensure that the piston-to-cylinder clearance is between
0.025 and 0.045 (0.0010 and 0.0018 in). Make sure to
perform measurament in ordinary lemperature. If even one
cylinder requires boring, all cylinders must be bored at
once.

(2] Calculating cylinder inner diameter
+  Measure the skirt diameter (dimension H) of the oversize
piston.
*» Based on the dimension H of the piston, determine the
cylinder boring diameter.
Boring diameter: R=H+C-M
Boring margin: M = J.02 mm
Piston-to-cylinder clearance
: C =0.025 to 0.045 mm (20°C)
- R=H + {0.005 to 0.025} mm
= Bora the cylinder to the dimension R.

Piston service part list  Unit: mm in)
Oversize

57D
0,50 (0.0187)
1.00 (0.0394)

(3) Boring precautions
»  Make sure to bore the cylinder step-by-step with the boring
depth of each step limited to 0.05 mm (0.0020 in).
* MNotice that the cylinder inner diameter iz affected by the
cutting heat.
» To prevent deformation due to cutting heat, bore the
cylinders in the order of No, 2, No. 4, No. 1 and No, 3.
=  Apply an appropriate mark to each piston so that which
piston is for which cylinder is easily identifiable.
(4) After horning, measure the taper and roundness of the bore.

{5) Measuring piston-to-cylinder clearance
Pull off the piston pin from the piston and put the piston into the
cylinder upside down, Insert a filler gauge of 0.04 mm (0.0016
in) in the piston-to-cylinder clearance from the piston sliding
side and pull the filler gauge with a spring scala. If the spring
scale reads 0.5 kg fo 1.5kg (1.1 to 3.3 |b), the clearance is nor-
mal.
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inspection and Correction (Cont’d)
Oversize piston

Ciameter
i (i

Kis

Piston size

K21, Ko

~ BB.OB5- 89.015
(3.5026 - 3,5045)

—_—

75.465 - 75,515
(2.9711 - 2.9730)

STD

e m—

0.50 (0.0187) OB

B0.485 - BR.515
(J.5222 - 3.5242)

75,955 - PE.015
(2.8907 - 2.8927)

1.00 (0.0394) 05

89965 - 80.015

78,488 - 76,515

(3.5410 - 35439} | (3.0104 - 3.0124)

Standard measurements for piston and cylinder

Specifled clearance mum {ind 0.025 - 0,045
(0.0010 - 0.0018)
“Filler gauge N (kg, Ib) Drawing force 4810 14.7

[0.5-1.5 1.1-3.3)
0.04 {(,0018)

|

1' [20°C (68°F))
|

[

“Fillar gauge in use Thickness mm (i)

7. Measuring piston wear
» Inspect the piston sliding face. Replace it if significant
sticking damage or wear is obsenvad.

s Measuring piston ring-to-groove clearance
Measura the clearance between the piston ring groove and

the piston ring. If excessive wear is observed, replace the
piston ring along with the piston.
Unit: mm (in)
| Standard -[I_ Limit
Top | 0.045 - 0.080 0 &
(0.0018 - 0.0031) {0.004)
Second 0.080 - 0.070 g.1
{0.0012 - 0.0028) (0.004)
. oil 0.085 - 0.135 —
{0.0026 - D.0D55} '

8. Pistonnng
«  Measuring piston ring closed gap

=  Put the piston ring into the cylinder bore and measure the
ring closed gap.
Unit: mm (in)
| Standard
| K15 [ Kef, K25 imit
o Top ’ 0.25 - (.30 0,28 - 0.43 10
(0.0088 - D.0118) | {0.0410 - D.0169) 10.039)
Second | 0.15-025 |  0.45-080 1.8
(0,0058 - 0.0098) | (0.0177 - 0.0238) (0.039)
Combined rail | 0.20 - 0.60 0.20 - 0.60 10
(0.0073 - 0,0238) | (D.0079 - 0.0236) (0.039)

Measure the end gap of the piston ring with a feeler gauge. If
the gap excseds 1 mm, replace the piston ring. If the gap is
0.15 mim or less, correct the ring ends with an oil stona or
raplace the piston ring.

https://www.foﬁMﬂ?tﬂnanuals.com/



ENGINE SERVICE

Inspection and Correction (Cont'd)

CAUTION:
Always measure the ring gap near the bottom of the cylinder

where the wear is relatively small when replacing the piston
ring without correcting the cylinder bore,

9. Piston pin
FITTING PISTON PIN TO PISTON
* Inordinary temperatures, the piston pirt shoufd rotate when
turned by hand or the pin should go smoothly when
inserted.
* |f the piston pin behavior is unusual, replace the piston and
piston assembly.

Uinit - mim (in}

Enging type E15. K21, K25

F.'tstc-n pin outer diameter | 19,283 - 19,506
] {0.7871 - D 7873}

10. Connecting rod
MEASURING BEND, TWIST

*  Measure the bend and twist using a connecting rod aligner.
It the measurad bend or twist s excessive, repface the
component.

Usable limit: Bend  0.05 mm {0.0020 in)
[per 100 mm (3.94 in)]

Twist 0.05 mm (0.0020 in)
[per 100 mm (3.94 in)]

CAUTION:
The center distance between both end holes must be
o 143.97 10 144.03 mm (5.6681 o 5.6705 in). (K25)
Fsss | 152,47 - 152.53 mm (6.0027 to 6.0051 in) (K15, K21)
Linit : mm {in)
Standard Repair limit
Bend Twist Paralielism 0.025 (0.0010) | {8)4.05 (0.0020)

[per 100 me (5.84 inj]
for every 100 mm (3.84 in)

| {T) 0.05 (0.0020)

11. Connecting rod weight

WEIGHT ADJUSTMENT
«  When replacing the connecting rod assembly, ensure that
the maximum difference in the connecting rod assembly
weight between any two cylinders does not exceed 4 g
(0.14 oz).
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Inspection and Correction (Cont’d)

MEASURING CONNECTING ROD THRUST CLEARANCE

*  Measure the thrust clearance using a feeler gauge.
= Measure the connecting rod side clearance. If the
clearance exceeds the limit, replace the connacting rod.
Standard clearance: 0.2 - 0.3 mm (0.008 - 0.012 in)
Max. clearance: 0.4 mm (0.016 in)

12. Connecting rod and bushings
* Check the bushings for bend, melting, or tearing and
replace them if damaged.

*  Measure the oil clearance using a plastigage.

MEASURING OIL CLEARANCE
= The following paragraphs describe how to use a plastigage.
a. Remove any oil and dust from the bearing innerfouter
faces and journal faces. Cut off the plastigage o a
length slightly shorter than the bearing width. Place
the cut plastigage on the journal face so as not to
cover any oil holes.
b. Assemble the bearing cap and fighten it to the

| E'-"-“““‘l specified torgue.
CAUTION:
Do not turn the crankshaft while the plastigage is in the
bearing.

c.  Bemove the cap and read the plastigage width using
the scale printed on the bag.

d. [If the clearance exceeds the limit, use an undersize
bearing. At that time, grind the journal or pin.

Standard Unit: mm (in)
tems Oilclearance | Ollclearance Cap tightening
Standard Limit torue
Main bearing - Lubricated
D;;Eﬂ.ugga a1 | 834 - 03.2MN«sm
GWEQ} \0.004) | (8.571 - 2.51kg-m,
! 62 - 50 ft-lo)
Connecting rod i Lubricated
bearing | ﬂilgl_;n?aﬂlﬁﬁ 0.1 31.4 - §7.3Nem
B 26) {0.004) (3.2 - 3.81 kg-m,
[ ' 23 - 28 ft-Ib)

« It the oif clearance exceeds the fimit, grind the journal or pin
with a surface grinder and use an undersize bearing.
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Inspection and Correction (Cont’d)

Undersize bearing list

Unit: mm (in)

Main bearing J

Connecting rod bearing

o

fl K15, K21, K25 Pin diameter
T siD 570 44,974 - 44.96
(1.7708 - 1.7701)
0.08 (D.0031) 44,894 - 44.8
(0,1927 - 1.7638)
T 0.02 (0.0008) | 0.12 (0.0047) 44.854 - 44.89
_- {1.76859 - 1.7575]
0.25 0.0088) 0.25 (0.0098) 44.724-447%
(1.7608 - 1.76502)
0.50 (0.0187)
0.75 (D.0295)
1.00 (0.0334) o

13. Crankshaft and bearing
CRANKSHAFT INSPECTION

* |nspectthe journal and pin for damage or wear and replace

them as necessary.

To determine the diamelier, measure the journal ar pin at a

total of four points using a micrometer.
Roundness and taper of journal and pin:
Limit 0.03 mm (0.0012 in)

CAUTION:

The roundness s represented by the difference between the

dimensions X and Y in the left figure.

The taper is represented by the difference between the

dimensions A and B In the left figure.

Standard f Repair fmit Lirmit
FAoundness and tapsr mm (in) 0.01 (0.0004) 0.03 (0.0012)
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Inspection and Correction (Cont'd)

MEASURING BEND

» Apply the probe of a dial gauge fo the center journal and
take a reading while turning the crankshaft. Datermine half
of the reading as the bend. if the bend exceeds the
specified limit, replace the crankshaft.

Bend limit: 0.05 mm (0.0020 in)

| sStandard mm (in) | Usatle limit mm (i)
Crankshaft bend 0.02 (0.0008) 0.05 {0.0020)

MEASURING CRANKSHAFT END PLAY
» Tighten to the spscified torque. ARter that, measure end
play.
+  Assemble the crankshaft and measura the end play.
*  |fthe end play exceeds the limit, replace the main bearing
center bushing.

Measuring main bearing end play

Standard Lirnit

g

End play mm (in) 0.05 - 0.18 (0.0020 - 0.0071) | 0.2 (0.0079)

MAIN BEARING CRUSH HEIGHT

* With main bearing installed, tighten bearing cap to the
specified torque. Remove bearing cap and make sure that
the main bearing edges protrude.

Standard: There must bé crush height

CRANKSHAFT MAIN BEARING

*  Inspect the main bearing bushing.

* As shown below, the main bearing bushings in use are
classified in two fypes.
Nos. 1, 2, 4 and 5 are common.
No.3 (center) is provided with a thrust bushing.

Check the bearing for scratch, metal fatigue, peeling or bend

and replace the upper and lower bearings together as neces-

sary.
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Inspection and Correction (Cont’d)

MAIN BEARING CAP AND BEARING

Measuring cil clearance

{1) Remove the cap and read the plastigage width using tha scale
printed on the bag.

{2} If the clearance exceeds the limit, use an undersize bearing. At
that time, grind the journal or pin.

Standard Unit; mm {in)
Ol clearance Dl cledrance i .
|
s S Limit [ Cap tightaring torque
" Main beaning 0.02 - 0.08 0.1 Lubricated
{0.0008 - 0.0024) (0.004) 83.4 - 93.2Nem
{B.51 - 951 kg-m,
£1.6 - BB.8 fi-Ib)
Main bearing specifications
Undersize mm (in) Crankshaft journal diametar mm {in)
0.02 (0.0008) T | 62.022-62.035 (2.A772-2.4778)
0.25 (0.0088) 62,692 - 62.705 (2.4682 - 2.4687)
0.50 (D.0197) 62422 - 62.455 (2 4575 - 2.4588)
a7s(0.02985 | 52.192 - 62.205 (2.4485 - 2.4450)
1,00 (0.0394) - 51.942 - 61,855 (2.4387 - 2.4392)

14. Camshaift

INSPECTION OF CAMSHAFT BEND

*  Apply the probe of a dial gauge to the center journal and
measure the fuctuation while turming the camshaft.
Determine half of the reading as the camshaft bend.

Bend limit: 0.05 mm (0.0020 in)

*  Replace if necessary.

Measuring camshaft bend
Standard (Shall net Lt
axcand the vajus) Lsable imit
Camshafl bend mm (ny | 0.02 (0.0008) T 0,05 (0.0020)
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S—

Inspection and Correction (Cont'd)

CAMSHAFT JOURNAL iNSPECTION

» Inspect the camshaft journal and replace it if any damage
or uneven wear is ocbserved.

* |If the wear is found to exceed the linit by measurement
with a micrometer, replace the camshaft.

Camshaft journal inspection

: | Standard (Shall not o
Camshaft journal pxreed the Vakis) Lisable Fmit
Taper Out-ob-round mm (n) | 0.01(0.0004) 0.03 (0.0012)
Jourmal wear mm in) i | _—\ 0.05 (0.0020)

MEASURING CAMSHAFT HEIGHT

*  Measure the camshaft height by applying calipers to the
camshaft nose.

Unit: mm (in)
i J Camshafi height
~ Standard | Intake/exnaust 36.750 - 36.800 (1.4468 - 1.4483)
Usable limit [ T 38.5(1.437)

* Inspect the oil pump and distributor drive gear. If excessive
wear or damage is observad, replace the camshaft.

VALVE TIMING

The figure on the left is applicabls o all cylinders.,
If any of the valves deviate from the specifications, the camshaft
ridges may be worn out or damaged. The camshaft must be
replaced.
Camshaft bushing inspection

»  Check for bend, melting, uneven contact or peeling.

» I any damage is found, replace the camshaft bushing.
Measuring camshaft journal clearance

EMMIEEE
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Inspection and Correction (Cont’d)

Measure the inner diameter of the camshaft bushing and
the outer diameater of the camshaft journal. If any non-
standard condition is found, replace the camshaft bushing.

Unit: mm (in)
| Joumal No. Standard Usable limit
Clearance it 0.025 - 0.051 0.1 =
#3 {0.0010 - 0,0020) {D.004)
2
0.038 - 0.064 0.15
{0.0015 - 0.0025) {0,0059)
Bushing inner diamatar #1 45.472 - 45,485 (1.7902 - 1.9707)
#2 43.948 - 43.961 {17302 - 1.7307)
#3 41,256 - 41,260 {1.6242 - 1.6248)
" Journal ouler giametet 1 | 45.434 - 45.447 (1.7887 - 1.7892)
# 43.897 - 43.910 (17262 - 1.7287)
] #3 41,218 - 41,231 (1.6228 - 1.6233)

When installing a new camshaft bushing, always align the
oil holes correctiy.

15. Timing sprocket

Check camshaft gear surface for flatness.

Place the camshaft with camshaft sprocket on a V block
and measure the sprocket runout. If the deflection exceeds
0.1 mm, repair or replace the camshaft. Also inspect tha
gear teeth and bosses. [f any excessive wear or damage is
observed, replace the camshatft.

16. Front cover and timing chain housing

Inspect the housing mounting faces and oil seal. If any
excessive damage is observed, repiace the relevant
camponent(s).

17. Valve Iifler

Inspect the contact face between the valve lifter body and
camshafl. If excessive wear, damage or melting is
observed, replace the component. Also inspect the
installation status to the cylinder block and replace the
component.

The valve lifter, if correctly installed and lubricated, should
seat into the hole slowly by its weight.

Measuring valve lifter
Standard (Shall not -
| deviaie from the rapge) Repair limit
Walve litter and cylinder block hale 00160052 | Eh—*{E{iﬂsa}
Clearante mim {in) (0.0006-0.0020) |

https://www.foEifi8ifmanuals.com/
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Inspection and Correction (Cont'd)
18. Push rod

* |Inspect the push rod and replace it if excessive wear, twist
or damage is observed. If a bend of 0.05 mm (0.0020 in} or
more is present, repair or replace the push rod.

19. Rocker shaft

* Check the rocker shaft for wear, damage or hend and
replace it if wear of 0.05 mm (0.0020 in) or more is
observed.

20. Rocker arm and adjusting bolt
* Inspect the valve stem-to-rocker shaft contact face of the
rocker arm and adjusting bolt. If excessive wear is found or
the rocker shaft clearance exceeds the Sspecified himit,
replace the rocker arm (adjusting bolt).

Standard | Repair limit
Rock armishaft ~ T 0.020- 0,054
Clearance mm (in) | (0.0008 - 0.0021) J 0.1 {0.0039)

21. Flywhesl

*  Inspect the flywheel sliding face and the ring gear teeth.

= |t excessive damage or wear is observed, repair or replace
the relevant component,

« |t the wear of the flywheel ring gear is relatively small,
reuse the ring gear by shifting the installation pasition by 45
degrees.

To install 2 new ring gear, heat it ta 186°C {356°F} and tse
a comprassion fitting metheod.

MEASURING FLATNESS
* Measure ihe flatness while turning the crankshaft using a
dial gauge.

* The flatness limit A is the maximum allowable flatness
measuraed vertically to the flywheel clutch sliding face.
Flywheel flatness limit
A: 0,1 mm (0.004 in) or less

https://www.fdiqlifti3Hmanuals.com/
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Protrasion
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Engine Assembly

General assembly precautions

Apply an adequate amount of oil to the sliding faces.

Clean the part completely. In particular, ensure that no oif
passages are plugged.

As a rule, replace all gaskets, packing and oil seals with
new anes,

Always replace the lock plates.

Always follow the instructions about the tightening torque
and fightening order. While tightening, monitor the
clearance at gach critical point,

Always install the nuts, bolts and washers to their original
positions,

Faor sealing, use liquid packing as necessary. Make sure fo
apply hguid packing if so instructed.

Always keep the tools and work benches clean from dust,
dirt and oil/greases.

Assemble the piston and connecting rod.

Install the assembled connecting rod and piston to the
relevant cylinder.

To install the piston pins, press-fit them into the relevant
pistons with a force of 0.5 10 1.5 t by using the piston pin
press stand (SS5T), When pressitting, apply a small
amount of ol to the pin and the small end of the rod.

A round recess on the piston lop Is the piston's front mark.

The front of the connecting rod is determined as follows:
When installed o the piston and viewed from the front, the
projection should come to the right.

Assembly of piston ring

Securgly assembla the top ring, second ring and oil ring to
their relevant positions.

Make sure to assemble these parts in the following order:
oil ring, second ring, top ring.

https://www.f@eigifigdfmanuals.com/
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Engine Assembly (Cont’d)

B ' ‘ = The top ring is plated with chrome on its sliding face.
Mark sida =  When installing the compression ring, turn the
manufacturer marking upward.
»  The upper and lower combined rings are identical.

- ] »  Setthe lip seal with the valve ol seal drift [SST) and insert
the valve. Assemble the valve spring and valve spring
retainer in order and insert the collet by compressing the
spring with the valve lifter (S5T).

CAUTION:

«  Always assemble the valves to their original cylinders.
The wear level of the sliding face differs depending on the
cylinder,

= Face the narrower pitch side of valve spring (with
identification paint mark) toward cylinder head.

EMMgE2T | *  Verify that the valves are seated securefy and no foreigrm

1 EMMOS28 4.  Assembly of valve and valve spring

objects are caught inside.
Focker shalt washer (2}

Dutsida valve n Snap fing |2) [

spring (2} ™~
Yalve rocker LH 0 /1' .
14 at g mark) |
Vahva rocker BH D ‘I
(4 at % mark) |

Rocker ahaft spring (3)

Mdjusting nut (8) _"ﬁ

5 Hackar shalt assambly

s e A —

ol

T Mark (Upper, crankshait pulley side)

L/ .

EMMO5ZE |

| S = - ———— . —— . — e —— e ——— - - —_—_— e —

5. Rocker shaft assembly
«  Apply engine oil to sliding surfaces with rocker shaft of
valve rocker, and agsemble it as shown in the figure.

https://www.foeqlifteptfimanuals.com/
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Engine Assembly (Cont’d)

Thera are 2 valve rockers. Be careful about the position
with the paint mark of rocker shait.
o= S | * Compress the coil spring and tie the spring with a metal
| wire after assembling, It is sasy to assemble to cylinder
head, Wire diameter is 0.5 to 0.8 mm (0.020 to 0.031 in).

= Assembly of rear bushing
Locate the bushing so that the arraw on the bushing faces
upward. Align the bushing to the oil hole on the cylinder
block and drive in the bushing as shown.
«  The bushing has a slightly farger diameter toward its rear
[ . _ end. This ensures that the bushing is press fit into the
Rear bushing cylinder block,

/;Jf’ /12 \“ﬁ*? o | B. Assembly of camshait bushing

|IL ERIDEA (
T 7. Assembly of crankshaft
«  Assemble the main bearing bushing to the cap.
*  As shown below, the main bearing bushings in use are
classtiied in two types.
MNos. 1, 2, 4 and 5 are commaon.
No.3 (centar] is provided with a thrust bushing.
»  Assemble crankshaft.
» Assemble main bearing caps.
*  For the front bearing cap, align the cap to the cylinder block
so that they are flush with each other,

» Apply engine oil 1o the cap bolis and tighten them 1o the
specified torque from inside to outside as shown in the

figure on the left.
o «  Make sure that the crankshaft can be turned with a light
5 force every time one bolt is fightened.
@] : 83.4 - 93.2 N*m (8.5 - 9.5 kg-m, 61 - 63 fi-Ib)
Fan side R NOTE:
B Cranking torque 15 Nem (1.5 kg-m, 11 ft-Ib} or less
r CAUTION:
EMM54Z For assembly, see the front of the part. An (embossed) arrow

and numbers Indicating the assembiy position can be seen.

https://www.fopkfiffpgfmanuals.com/
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Engine Assembly (Cont'd)
8. Assembly of rear oil seal retainer
*«  Assemble the cil seal to the rear oil seal retainer,

To drive in the ol seal use the special sarvice logl
(K\V10105500).

»  Install rear oif seal retainer to cylinder block.
Rear oil seal retainer retaining bolt;
[ 21-36 Nem (2.1 - 3.7 kg-m, 15 - 27 ft-1b)
[ 20.6-26.5 Nem (2.7 - 2.7 kg-m, 15 - 20 fi-lb)

A6 mm

6. 24 i ‘E
T

Section BB
s T

2. 0=0.5 pm
D 0Epa 020

Constant

Cection A-A

CAUTION:
* Before installing the rear oil seal retainer, apply liquid

packing to the retainer as shown in the figure,

*  Once attaching the retainer and tightening the bolts, do not
make additional tightening or remove the retainer [and
retighten).

*«  For the mounting face, apply a continuous bead of seafant
along the groove. For the bolt holes, apply sealant so that it
does not run off the inner edges.

* Make sure 1o finish the assembly within 5 minutes after
sealant application.

——— =  After the assembly, leave the assembled parts as is for 30

T minutes or motre.

nt gdia

PRECAUTIONS BEFORE APPLICATION:

*  The mounting faces (both sides) shall be free from meisture, oil,
grease, waste, dust and other foreign objects.

« Make sure to remove any sealant from the flange/mounting

faces and threads when reassembling the part that has once

been attached and disassembled.

. Assembly of piston

{1) Assemble the bearing to the connecting rod.

(2) To each cylinder, assemble the corresponding connecting rod
amd piston subassembly actording to the cylinder number.

(3) When assembling, turn the front mark of the piston toward the
front.

(4} Set the crankshaft pin positions to TDC or BOG.

https://www.chﬁ];wjmanuals.com/
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Engine Assembly (Cont'd)

(5) Insert the pistons into the cylinder block using the piston ring
compressor [S5T).

CAUTION:
Do not mistake the piston front.

(6) Assemble each connecting rod and connecting rod cap while
aligning thelr matching marks.

CAUTION:
Install silicon rubber tubes to tip of connecting rod bolt to

prevent crankshaft pin from being damaged.

(7) Tighten connecting rod cap.
Connecting rod cap bolt:
(@] 31 - 37 N*m (3.2 - 3.8 kg-m, 23 - 27 fit-Ib) (K15, K21, K25)

{_ EWiER

10. Assembly of valve lifter
*  Fit the valve lifter in the correct position. Apply a small
amount of oil and press the valve lifter into the hole on the
cylinder block.
11. Assembly of camshaft
(1) Gently put the camshaft into the camshaft hole so that the bear-
ing bushings are not damaged.
(2) Tighten locating plate bolt 1o the specified torque,
M6 x 16 (thread length) 7T belt:
@ :8.43-10.8 N'm (0,86 - 1.1 kg-m, 72 -85 in-Ib)
12. Assembly of timing chain/sprocket
iy B o {1} Tighten camshatft bolts.
l Tightening torque: 39.2 - 49.0 N'm (4.0 - 5.0 kg-m, 29 - 36 fi-ib)
(2) Check the height of the camshaft gear and crankshaft gear end
'| faces, and adjust the height by adding shims to the crankshaft
| side as necessary.
|
|

(3) Assemble the sprocket and timing chain simultaneously while
aligning their matching marks.

Dark blue marking plate

EMMAZ4T |
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Engine Assembly (Cont'd)

13. Installation of timing chain tsnsioner
*  Assemble chain tensioner.

*  When installing the chain tensioner, align the oil holes of
the tensioner body to those of the cylinder block to ensure
that the tensioner spindle shoe (synthetic rubber) is held
parallel with the chain.

CAUTION:
Assembling the shoe in the reverse position will prevent

tightening of the tensioner bolt, resulting in tensioner damage.
M6 x 35 (thread length) boit:
P : 8.43 - 10.8 N'm (0.86 ~ 1.1 kg-m, 75 - 95 in-b)

Lo 15 mm (0.58 in)

. et _ EMMOE2
14. Installation of timing chain housing
e B 7 « fefore installing the timing chain housing, apply liquid
(0088 in) dia. | packing to the housing as shown in the figure.
| '{ banstant | 15.  Inspection and installation of cil purp sprocket and chain
Section A-A PTO DE‘-"EGE
Inspection
»  Sprocket (Ol pump side)
! | It the gear teeth have significant scratches, excessive wear
i or stepped wear at the spline, replace the sprocket.
Eentinﬁ_ﬂ*ﬂ Seation G-0 . gprggkgt ['Grankshgﬂ deg}
Eitidosay | I the gear teeth have significant scratches or wear,
replace the sprocket,
Ball bearing
= Ifthe bearing is Jnose or drags, replace the sprocket.
«  Chain

If the link has significant scratches, sfretch (unusual
slapping noise is generated when tilt lever is operated) or
wear, replaca the sprociest.

Assembly

* Assemble cil seal to front caver.
Drive In the sprocket using the front oil seal drift
(ST15245000).

CAUTION:
First, apply grease to the lip of the oll seal. When driving in the

sprocket, ensuyre that the sprocket is nat inclined.

rw - ] = Install the bearing to the oil pump-side sprocket.
The bearings before and after the sprocket are identical,
To install thern, use a press as done for disassembly.

https://www.fcﬁﬂﬁgg‘g{manuals.com/
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Bushing crankshalt
pusy

Constant

L-Emffgn i-A

r T —1 Engine Assembly (Cont'd)

Install the sprocket and chain as an assembly.

Install the chain to the sprocket, and then install the chain
and sprocket assembly to the crankshaft and timing chain
haousing.

Remove any old grease from the 0il pump spline and apply
new molybdenum greass.

Install front cover.

install the bushing crankshaft pulley for the crankshaft
position sensor.

Before installing the front cover, apply liquid packing to the
cover as showr in the figure, (Refer to the rear oil seal
retainer installation procedure.)

M8 x 25 (thread length) 7T bolt:

(0] : 20.6 - 26.5 N-m (2.1 - 2.7 kg-m, 15 - 20 ft-Ib)

i5. nstallation of crankshaft pulley

———— T —— ——

Erm‘lkﬁ?aﬁ;luﬂf']' Flanged bok I

Apply engine oil

EMMIIED |:

Set the crankshaft pulley by aligning the pullay claws to the
groove of the bushing.

Aftach the washer, apply engine cil to the crankshaft pulley bolt
and tighien the bolt.

Crankshaft pulley boit:
(0] : 220.5 - 240.1 N'm (22.5 - 24.5 kg-m, 163 - 177 ft-Ib)

Installation of cylinder head

Baoth ends of cylinder block top

Drive in dowels into the head bolt holes (two positions).

Place the head gaskst on tha block fop with the copper side fac-

ing up.
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Tightening

{Ti:hteniné forague
procedurs

{Reference) Nem (kg-m ft-1b)

Jﬂ.,m.n—m.a J
B r 0=k - T etening
for brake-i
SRl T Eny T

-:Ei.Ie} (oo B burs
8. 6-20.3 =

@ 5tep | D)0 o i
T EREISTIER 1, .
ucr - 47 !

Assembly seguence

Tighlening Torgue

Crankshatt
pullay sids

Precautions before assembling
Do ngt allow oil or dust te gat an oylinder hasd,
mounting surTace of oy|inder block and huad gasket,
«Aoply anticorrosive oil cnto head bolt thraad ard
sur face under the haag,

NAMAD1 47

Sﬁmmﬂmfﬂ f#__ ,

EMp0s5E

Engine Assembly (Cont’d)

(3) Setthe cylinder head. Apply engine il ta the cylinder boits and
tighten them to the spacified torque in the order shown in the left
figure.,

CAUTION:
Check tightening angle with an angle wrench (S5T) or a

protractor. Do not simply estimate tightening angle.

For the servica purposes, the following substitution torque may
be used: 68.6 N-m (7.0 kg-m, 51 fi-Ib).

(4) Assembly of push rod

18, Installation of rocker shaft assembly

(1) Securely set the push rod onto the holder of the valve lifter.

{2) Assemble the rocker shaft assambly.
[(:17.7-21.6 N-m (1.8 - 2.2 kg-m, 13 - 16 ft-Ib)

CAUTION:
Tighten the rocker shaft retaining bolts evenly from inside to

outside,

» For the electronic control models, install the spindle
support {left figura} to the distributor instalfation holes.

https://www.foéﬁt_%manuals.com/
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EMIMIES

Crankshaft putley

Tirnirg mark

Set snaft groove of oll pump varlically,
EMMFIEE

Engine Assembly {(Cont'd)

(3)

Adjust the valve clearance.
Valve clearance:
Bath intake and exhaust
0.38 mm (0.0150 in) (when engine is hot)

CAUTION:
The valve clearance must be finally adjusted when the engine is

hot. However, preliminary adjustment in cold state will make
the final adjustment easier.

(4)

) :
19.

(1)

(2)

{3)

Assemble the rocker cover.
13.7-15.7N'm (1.4 - 1.6 kg-m, 10 - 12 ft-Ib)

Installation of engine accessorias

= Install the oil pressure swiich.

* Installing oil pump (all models) and distributor (carburetor
modal)

Set the crankshaft position to the compression TDC for cylinder
No.i.

Locate the distributor so that the center of its flange long haole
aligns to the bolt hole on the cylinder block, and insert the dis-
tributor. (Do not turn the distributor to align the holes)

Align the drive shaft groove of the engine lubricating oil pump.

https://www.fomtﬂgfmanuals.com/
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Engine Assembly (Cont'd)
(4) Align the distributor gear mark to the short mark on the housing.

CAUTION:
Do not align the gear mark to the gear installation pin or the

long mark.

(5) Tentatively tighten the retaining bolts,
(6) After installing the distributor gear, adjust the ignition timing by
using a timing light. Then, fully tighten the retaining bolts.

|dle speed and ignition timing (ETDGCS/rpm) | Electronle controlled specifications
0°/700 rpm
Carburetor specifications
K15 4%700 rpm
K21 277700 rpm
K25 0°/700 rpm

(7) Installation of oil pan

*  Before installing the oil pan, apply liquid packing to the oil
pan flange as shown in the figure.

=  Tighten the oil pan retaining bolts to the specified torque in
the order shown in the left figure.
«  Tightening torque for oil pan retaining bolt:
A: 8.43-10.8N'm
(0.86 - 1.1 kg-m, 75 - 95 in-Ib)
M6 x 12 (thread length) 7T bolt
(8) Instailation of flywhee! housing (or rear plate)
«  Install flywheel housing.
*  Tightening torgue for housing retaining bolt
] : 44.1 - 58.8 N-m (4.5 - 6.0 kg-m, 33 - 43 -1b)
{9) Installation of fiywieel

«  Install flywheel,
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Engine Assembly (Cont'd)

Tightening torgue for flywheel

{Apply engine oil fo the bolt seat face and threads)

{0 : 132 - 142 N-m (13.47 - 14.49 kg-m, 97 - 105 ft-Ib)
Check the flywheel runout with a dial gauge by turning the
crankshaft.

Measuremeant posilion

| Fepair limit

Sectlon A 0.1 mm {0.004 i}

20. Other parts

& ® & 8 & &

Install the (fuel pump) and piping. (Carburstor model)
Install the oil filter. For the installation procedure, refer to
page MA-10.

Install oif level gauge.

(Carburetor model only)

Install thermostat.

Install thermal transmitter, engine coclant temperature
sensor, and heater connector.

Install spark plugs.

D] : 18- 24 N'm (1.8 - 2.4 kg-m, 13 - 17 ft-Ib)

Installation of distributor vacuum control tube (carburetor
model)

Installation of high-tension cord (or low-voltage distribution
cord for electrohic control model)

Remove from the engine attachment,

Install engine mount bracket LH.

Install engine mount bracket RH.

Install the alternator and adjusting bar.

Install the fan belt and fan.

Adjust the fan beit. Refer to MA section for the adjustment
procedure.
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LUBRICATION SYSTEM

Specifications

MAIN SPECIFICATIONS

Lubrication methad

Fressured supply

D e

Spur gear typs

=Tl

Ol filter

Total flow, cartridge type

Adjustment Value

OIL PUMP

Unit: mm (in)

Clearance belween pump gear and main

pody

T 0.4 (0.018) or lesy

Backlash of pump gear

e

0.5 (0.020) or lese

Pump gear clearance in vertical direction

0.3 {0.012) or less

Qil Pressure
OIL PRESSURE

Unit: kPa {bar, kg/em?Z, psi)

Discharge pressure

Ol temperatore 80°C (176°F)

At idle 98 (0.98, 1.0, 14)
At 2,000 rpm 275-314
(275-3.14,28- 3.2, 40 - 45}
Tightening Torgue
Mem ' kg-m #-1b, In-ly
il pump balt 16.7 -17.7 16-181 | 118-16.1
0l pumz cover boll 5.7 - 745 G.65 - G.76 58 - 667
"Oil pan balt 5.37 - 7.45 085-078 | ©56-66°
il pan drain plug 29.4-392 3.0- 4.0 22.29

https://www.forkliftpdfmanuals.com/
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LUBRICATION SYSTEM

Trouble Diagnosis

= Ol preasure switch malfunction

— S

Hﬂpiacemel‘ﬁ

LT

= Insufficient oil in oil pan

Fill 2il and 1E:|E_nlih.rfrapalr the factor ca us.ing_nm'r-
standard condifion,

» Loose ol pan deain plog or dﬁagad gasket

Additionally tighten or réplace,

'- Incident in electrical sysiem

Inspect the slecinc circuis.

Moise

—y

—i »  Excossive backlsh af pump rotor

——

Replacement

Condition Poasible catises Action
Gl leakage \*  Cracks or dam'agas in pﬁmp body cover = Replaceman! ' T
0l lzakage from gaskst and oil seal i Héplacemen! -
"+ il leakage from naar spindle Support Replace the O-ring seals of inspect the pump body
| | and raplace it as necessary. )
|'- Oil leakage from near distribunor { Replace the O-ring seals -:ar_'fﬁsper:t the pump body -
| i replace it as necessarny.
* (W leakage between timing chain housing and Disassemble and reassembie/apply liquid packing
cylinder block | again.
|* Loose rosker cover rataining nuls and oil leakage. | Additionally tighten. o
"« Loose oil pan mounting bolls and oil leakags Additionally tightan. .
- Oil leakage from crankshalt front il sea) . ﬁgmacemunt ' -
. Cil F@:agﬂ ﬁ'n crankshait fear_a-ii seal Replacement o o
'_ﬁ.lé.;haga from regulstor vahe ﬁ.dtj_i.'rinnally tighten or T&pr&_&a-, N
= Ol iﬂ'ﬂ_haﬂﬂ from ;Hug's_in lubneation system Replace or Eadi:iunaﬁr_:igﬂh_#en. o R
MIL ON > Loose oil filler Additionally tighten. T
[+ Useof inappropriate quaiity of oil Replace with specified o, =-= ==
«  Engine over lemperalure (Overeat) Alroady described il
. Oil pump regulami valve malfunction Overhaul or replace the oll pump. =
| « il pump mailunction Crvarhaul o replace the oil pump. i ni
] '« Inappropriate oil pump installation Additionally tighten. ' =5
'+ Damaged oil pump gasket - | Replacement o
= Oil fiter malfunstion | Replacement = . .
*  Enlarged clearance between shiding narls Disassembla and replace the relevant sliding parts.
« Loose mounting of recker shaft bracket Tighten bolls. Sl
+  Clogged ofl strainer [ Wash, -
= iaffunciion of oil pressure gauge pressure switch | Replacement =
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LUBRICATION SYSTEM

s

Lubrication Schematic Diagram

LUBRICATLON CIRCUIT

flegu lator valve

Clinder head

| : =
Fear mcker shaft
brackei

Reliaf valy
J l
Mait1 b-ea.rlnu ] ol S Camshaft bearing J
Timing chain J ! I
r::nrna:f ngrod |
oil jet
Piston pin, l
cylinder wal
L ,

%

L

.

|
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LUBRICATION SYSTEM

Oil Pump

L

DY mump epindle

COMPONENT PARTS LOCATION

Drijve shaft=—— Eﬁi

fegulater valve sat
|

' 64 -8
0.5 - 0,76 56 - 66)

0f| pomp Gﬁvurm

Apply ail I’:&l 0i] strainer
Wloa-1s
065 - 078, ——

E 56 - 66)
[@ : W tkgm, TE-|b)
B - Nem ke ir—ie) ) .
INSPECTION

Gl pump housing

r Pin
|
%‘ Fol Regulator valve
IS i Spring
Washir |
|

[
@

LOMO024

1.

Check the following items for wear or damages.
*  Pump body and cover
*  Pump gear section
=  Driving spindie
The pump gear section and main body have no internal compo-
nents that can be serviced separately. Jf the pump gear or main
body is worn or damaged, replace the drive shaft assembly or
oil pump assembiy.
Inspect the clearance at the following points using a fesler
gauge.
if the clearance exceeds the specified limit, replace the drive
shaft assembly or oil pump assembly.
Clearance between pump gear and main body:

0.4 mm (0.016 in) or less
Backlash of pump gear: 0.5 mm (0.020 in) or less
Pump gear clearance in vertical direction:

0.3 mm (0.012 in) or less

Inspect the regulator valve spring of the oil pump.
If damaged, replace the spring or pump assembly.
Free length 41.5+1 mm (1,634+0.039 in)
Repair limit 40.0 mm (1.575 in)

https://www.forkliftpdfmanuals.com/
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ENGINE COOLANT SYSTEM

Specifications
Cooling method Water cooled, controlied circulalion
Waler pump 'Ganlsi!ugat 2
Tharmaostat Wax pellel

Adjustment Value

WATER PUMP
Fan bell deflection
When pushed wilh a force of 38N (10 kg, 22 Ib) i1-13 {043 -0.51)
[mm {in)]
THERMOSTAT
Standard specification
\aive Dpening lemperature °C [°F) 75,5 (176
Maximum [ift mm°C (in/*F) B/90 {0.31/194)
Tightening Torque
Mem kg-m fi-lb, in-|b®
Wwater pump refaining toft M8 15.7-17.7 18- 181 11.6- 13.1
Water pump retaining boli MS 6.37 - T.45 0.65-0.78 a5 - ag"
Thermostat housing boll 157-177 | 16-181 | 116-131
Trouble Diagnosis
(Gondiiion | Possibie causes Action
| Water leakage (= Water leakage from waler pump shaft seal Replace the water pump assembly.
*  Water leakage from water puma mounting face | Additionally tighten. if the lsakage still remains,
packing replace the packing.
= Wator leakage from radiator cap Aeplace the packing or assembly.
‘! '« Coolant feakage from engine coofant Additionaily tighten or replace,
iemperaiure sensor
* | pose connection Additionally tighten.
= Damaged head gasks) Replace and chack engine of for contamination.
= Cracks in cylinder block Replace and check engine oil for contamination.
*  Cracks in cylinder head Replacement
= (pose fwead boll Additionally tighten.
" |insufficient cirsulaticn of [= Insufficient flow rate in coolant circuit Remove any confamination and rust fram the mgl-ant
coolant circuil, and inspect the hose clamps.
» Insufficient ameunt of coolant Fiil.
*  ¢ater pump maffunction Replacement
#  Lopose fan belt. Belt tension adjustment
*»  Thermosiaf mafunciion Replacement
[ Corrosion - »  Excessive amount of impurities in cooiant Use clean softaned water. e
* Insufficient cleaning of coolant cireuit Perfarm cleaningflushing mors frequentiy,

https://www.forkliftpdfmanuals.com/
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ENGINE COOLANT SYSTEM

Trouble Diagnosis (Cont'd)

Condition Prasibls causes Action

Engine over lemperaturs |+ Thermostal matfunciion Replacement

(Overheat) «  HRadiator fins plugged with dirt and dust | Clean with comprassed air,
= |nappropriale igniticn timing and valva timings Adjust the ignifion timing and valve clearances.
*  Contamination and sludge deposits in engine ofl | Clean insida the engine and refill it with oil.
«  Water pump malfunction Replacement
»  Loose fan belt, Bol tension adjustment
Plugged radiator Cigan meide tha radiator.
«  Pooragcuracy of coolant temperature gauge Replacement
» Insufficien amount of coolant Fill.
« Ajrin coolant circuit Bleeding
=  Conlaminated engine coolant Uise clgan soffenad water,

Crvarcool [+  Thermostat malfunction Replacement
= Malunclioning coolan! 1emparature senstr Replagement

( Nofse = MNoise from water pump machanical seal Replacament

‘ =  Wear or damage of water pump beaaring Feplacemeant

Cooling System Configuration

Gchiamor (Carourstar ypa)

A relief plug !
To rasalor
\

Coglant bypass hose

YiRker pump - |ntake manifold

Th Oatat hosing Bypass hosa

From radstar
Water inet Lcr.-mzﬂ

https://www.forkliftpdfmanuals.com/
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ENGINE COOLANT SYSTEM

SO0

SLEOTE

Water Pump

1. Open the drain of the radiator and extract coolant into an
appropriate container.

CAUTION:
Do not drain coolant when engine is still hot. It may be a cause

to get burned.

2. Remove the radiator shroud.
3. Loosen the fan belt.
= Loosen the alternator adjusting bolt.
*  Fully put aside the alternator toward the engine.
»  Remove fan and fan pulley.
*  Remove the watar pump together with the gasket.

INSPECTION
Do not disassemble water pump. If any non-standard condition is
found, replace the water purmp.

1. Check the water pump vanes for rust and pitching.

2. Check the water pump bearing for proper end play and smooth
operation.

ASSEMBLY

1. Install the water pump in the reverse order of removal, Always
use a new gasket.

2, Adjust the fan belt tension. For the adjustment value, refer to
MA section.

CAUTION:
=  Before filling with coolant, always loosen the air purge plug.
=  After refilling, make sure to tighten the plug.

https://www.forkliftpdfmanuals.com/
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ENGINE COOLANT SYSTEM

e F)

Thermostat

REMOVAL

1. Remove the radiator upper hose from the water outlet and
extract coolant,

WARNING:
Do not drain cooclant when engine is still hot. It may be a cause

to get burned.

2. Remove water inlet and remove thermostat.

INSPECTION

Inspect the thermostat as instructed below and replace it as

necessary.

1. Inspect valve seating status under ordinary temperature. The
valve must be seated firmiy.

2. Inspect the opening temperature and maximum valve lift by
heating the valve in a container.

CAUTION:
if may be a cause to get burned. Do not touch the thermostat,

container or hot water inside until the temperature lowers
sutficiently.

3. make sure that the valve closing temperature is approx. 5°C
(41°F) lower than the opening temperature. Also perfarm the
same inspection before installing a new thermostat.

INSTALLATION

Install in the reverse ordar of removal.
Always use a new water inlet gasket.

https://www.forkliftpdfmanuals.com/
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ENGINE FUEL
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EMISSION CONTROL SYSTEM (ONLY FOR
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EMISSION CONTROL SYSTEM (ONLY FOR ELECTRONIC CONTROLLED TYPE)

Engine type | K15, K21, K25

PCV gas recircutation device ' Closed typs

https://www.forkliftpdfmanuals.com/
FFE-2



UNIT LAYOUT

Carburetor type

EFMo0aa |
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UNIT LAYOUT

VACUUM PIPING DIAGRAM

Carburetor type (Gasoling)

EFMaiE2
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UNIT LAYOUT

FUEL PIPING DIAGRAM

Fual libe Wistzr outlet
Carburetor type

Carburator

I

|

I

EFM0053 |
EOMEREE |
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SERVICE DATA AND SPECIFICATICNS (SDS)

Carburetor Specifications

Fuel pump ......

1,400 ml or more (at 1,000 rpm)

Fuel pump discharge prassure ...... 18.7 - 23.5 kPa (0.16 - 023 bar, 0.17
- 0.24 kg/cm?, 2.4 - 3.4 psi)
Fuel discharge pressure ...... Atmaospheric pressura

Vaporizer (with secondary room, infegrated with water heater)

Carburetor
Engina typa K15 21 K25
T Carburator type 210030-40 210030-41 210030-42
Starting choke type AUto ehoke (Hot water auto- = = B
malic-return)
Infet giametar mm (in) 57 (2.24) - =
Outlet diameter mm (in) 30 (1.18) = —
Large mm ({in) 22 (0.87) 24 (0.94) 25 (1.02)
Hnel dnner sl BUlaL oot 12- 16.5 (0.47 - 0.63) - +
min (i)
Main jet #110 7116 4122 N
Main air bleed 80 #50 4
Stow jet #44 448 454 '
" Siow air bleed (1st/2nd) #80/#240 #B0/4140 EBO/H150
High position (H1) From upper surface of _
float room mm {in) 22 {0.67) il =
Low position (H2) From lower end of S0 14.9 (0.587) e i
nozzle mm (in)
Governor (carburetor specifications)
Praumatic

Speed control type

Conrolled by amount of mixture

Control mechanism Vacuum fypa

Mo load |i-15'[EI.I'!lH.I‘I'E'UUE allowahble maximum 3,800

engine speed (Fpm)

Yacuum continuous allpwabls maximum englne | 3,000

spead (rpm)

Hunting allowabie frequency 3 (Max) '

https://www.forkliftpdfmanuals.com/
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DISASSEMBLY AND ASSEMBLY OF FUEL SYSTEM

Components Around Carburetor and
Pneumatic Governor (Carburetor
Specifications)

Alr o
—— Hut
; - -ﬂ
- e 'Oering
|
Spacer
L] Ld
n e C-ring
] e Sifuid
Carburator .
P
Mut Iy

Insulator
CIET———
b

Prasumalic govamon

__ Insulator

EFMDT 4
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PCV GAS RECIRCULATION DEVICE

System Diagram

During low load

PLAV passand
15 it oF enging
and push rod hols)

L Almesphera
mp PO gas

Curing high load

ECMO144

[ e

ECMO145

Component Parts Inspection
PCV valve

1.

2.

At idle, remove PCV valve together with hoses from rocker
cover.

Check if hissing sound is heard from the air passage when PCV
vaive is operating normally.

Check air flow through the PCV valve and sucking air to/from
the INT end.

Blowing air: No air flow

Sucking air: Air flow exists
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ENGINE ELECTRICAL SYSTEM
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ADJUSTMENT VALUE

Componant

ltems

Description

Distributor

I ——aa

Integrated ignition cotl

| Primary coil resistance: 0.9 - 120
| Secondary coll resistance:; 20 - 29 02

»  Pickup assembly Pickup coil resistance: 420 - 540 {1
v Alr gap between signal rolor and pickup assembly 0.35 - 0,45 mm
Slarter motor '+ Brush dimensions 10.0 - 18.0 mm {Wear margin 8 m-m_j
|T Brush spring pressurs 1.4-1.8ky -

Allernator

Siator

Resistance between respective lead wires: 1 0 or less
Resitance botwsen stator core and lead wire: =

Standard resistance between siip rings: 2.9

" Aotor coll
_ Standard resistance Belwaan sip fng and rofor coral oo
= Snap fing Snap ring outer diameter: Standard: 14.4 mm
Repair limit: 14.0 mm
*  Brush ™ Frojected ieﬁ'g:lh from holder:

Standard: 10.0 mm

) Hepair imil: 2.0 mm

https://www.forkliftpdfmanuals.com/

™



| ]

TROUBLE DIAGNOSIS

Condition

Possible causes

Action

Mo or stow cranking

|

ill -.EI

s

Battary s discharged

Check and repair the charging aystem, check and adjus! the fan belt for
fension, or replace the battary

incident in stariar system wiring

Check and repair or replace the starter switch,

Starter motor malfunction

Repair or replace,
(Starter circuit diagnosia procedure)
if the light turns off or dims when the starisr switch is turmad o “OMN® with the
heagdlights on:

a: Gheck the batteny.

b Check the eleciric connections and wiring.

& Check the starter motor,
If the light remains bright when the starter switch is furned o “ON" with the
haadlights on;

& Check the wiring between batlery and starter mator.

G Check the slarter swilch,

&: Check the starter motor.

Engine is cranked but
not staried.

Incident In Ignition systam

[Another possible cause is an
incident in the fuel system. Refar to
the section about the fus! sysiam)

{Ignition system diagnosis procedura)
Inspect the spark plug following the steps below
Discopnect the g-tension cord from the No, 1 plug and keep the cord 10
mm away from the engine metal portions, Then crank tha engine. If thera is
difficulty in ldentifying a spark, usa the following approach: connect the high-
tension cord lo a new spark plug that is separately prepared, contact the
thraad of the plug to the engine metal and check for a spark by activating the
slarter,
ita good spark s avallable:

&: Check the spark plug.

b: Check the ignition timing.

¢: Check the fuel system.,

d: Cheok the ayiindor compression,
If no spark |s avallable:

a: Check the primary coil curment,

b: I the current s too large, & short circuit may be present, replace.

o: Check coll maliynction, replace.

d: If the high-tension cable has an open circult, Replace.

https://www.forkliftpdfmanuals.com/
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DISTRIBUTOR (CARBURETOR TYPE}

JIGNITION SYSTEM

CAUTION: :
Befare starting the task, turn off the ignition switch and
disconnect the battery cable.

Structure
FULL SOLID-STATE TYPE

EERMITN

A low-voltage electronic distribution system is adopted for the
electronic control.

Refer to EC section.

https://www.forkliftpdfmanuals.com/
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DISTRIBUTOR (CARBURETOR TYPE)

Disassembly
B *» Remove the cap assembly retaining bolts and remove the rotor
cover,

= Disconnect the pickup coil that connects to the |C igniter, and
remove the connector terminal screws (two each).

* Remove the retaining screws of the IC igniter and pickup coil
(two each),

» To separate the connactor from the housing, slide it along the
housing.

CAUTION:

Do not place the pickup coil at a location where it may collect

iron powder.

*» Remove the heat sink retaining bolts and those retaining the
breaker plate indicated by the armow in the figure, and remove
the heat sink.

* Hemove the vacuum control retaining bolts, separate the
connection between the vacuum cantrol link and the breaker
plate, and then remove the vacuum control and breaker plate
fram the housing assembly.

https://www.forkliftpdfmanuals.com/
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DISTRIBUTOR (CARBURETOR TYPE)

,q |

PASZ |

&
- |
-

EE MO11§
Ignation cail
5 —
£

EEMON1T

« The figure on the left shows the housing assembly. If you also
need to disassemble the governor, first remove the pin located
at the lower end of the shaft using a punch and pu! off the shatt.
If you are removing the ignition coll, additionally remove the bolt
indicated by the arrow in the figure and pull out the ignition coil.

Inspection

IGNITION COIL INSPECTION
» Measure the resistance of the primary and secondary cail.
Primary coil resistance [between terminals (1) and (2)]
Standard: 0.9-1.2 O
Secondary coil resistance [between terminal (1)
or (2) and secondary terminal]
Standard: 20-29 O

PICKUP ASSEMBLY

*  Measure the pickup coil resistance using a circuit tester.
Standard: 420 - 540 0

* Move a screwdriver to and fro near the iron care of the pickup
assembly and make sure that the tester needle fluctuates,

CARBON CONTACT

* If the entire spherical surface at the tip is wern out, replace the
cap assembly.

CAP ROTOR
*  Check for any cracks or damages.

SIGNAL ROTOR
*  Check for any damages and bends.

VACUUM CONTROL
= \Verify that the link is pulled when applying vacuum pressure to
the diaphragm with a vacuum pump.

Assembly

= Assemble in the reverse order of disassembly while observing
the following instructions.

=  Apply grease to the vacuum control link,

*  Tighten the M3 screws 1o 6 ta 9 kg-cm and the M4 screws o 16
to 30 kg-cm.

= The shaft must rotate smoothly when turned by hand.

https://www.forkliftpdfmanuals.com/
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DISTRIBUTOR (CARBURETOR TYPE)

Inspection After Assembly

Measure the air gap between the signal rotor and the pickup
assembly.
Standard: 0.35 - 0.45 mm

https://www.forkliftpdfmanuals.com/
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STARTER MOTOR

CAUTION:

Before starting any electrical system service, make sure to turn
off the key switch and disconnect the battery cable.

Starter Motor Specifications

liams

Specification
Part fype MDCOTE5381
Fype T infegrated reduction gears
Output 1.2 kW o

EEMOLEZ
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STARTER MOTOR

Component Parts Location
Major components of starter motor

Symbol | Description
.q_|:1]| | Frol bracket '
_'_{FE} Owverru Aning cluteh

(3} | Lever
(4} Internal Qear
() | Packing

——.

{8) Shaft gear

(7 Gear assembly

(B8} Packing

B {E&; Armature
{1_13].- Yoke assembly
{33} | Connector brush holder assembly

" (12) |Pearblanket
{13) | Switch assembly
(14) | Hexagen head bolt
(15) | Flange screw

e

=

EEM123

e
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STARTER MOTOR

Eaflery

EEMO 24 |

SEMTEE

Overhaul
RELATED TO MAGNET SWITCH

Plunger sliding face (rust, contamination, deformation)

=  Broken or worn returh spring

»  Rough surface of main contact (burnout)

=  Operation check of magnet switch
(Proper performance of magnet coil)

1. Plunger's drawing operation (Series coil operation)
Wire the plunger as shown in the figure on the left. The plunger
shou!d be drawn strongly by the series coil and shunt coil.

2. Plunger's holding operation (Shunt coif operation)
In the above circuit, disconnect the wiring from the terminal M.
If the shunt coil is normal, the plunger should be held in place.

PINION MECHANISM

» Damage or wear of pinion gear tooth tops

» Visually check for damage or wear. Raplace the gear if the
damage/wear is excessive.

«  Pinion gear sliding face (rust, contamination, damage on spline)

« Check the pinion gear sliding motion. RBeplace the gear(s}, if
the gear(s) drag excessively.

«  Broken or worn pinion spring

*» Check the pinion spring(s) and replace them i excessive
damage is present.

*  Pinionh spring (lever fulcrum) sliding motion

* (Check the pinion spring(s) and replace them if excessive
damage is présent.

«  Qverrunning clutch operation (slippage, ssizure)
Turn the pinion gear by hand. If it turns fresly in both directions
or will not turn in either direction, the overrunning cluich has
lost its proper functionality. Replace it.

FIELD COIL

Check the field coil for continuity.

Judgement

If there is continuity, the field coil is normal.
If there is no continuity, the field coil has an open circuit.
Replace it.

https://www.forkliftpdfmanuals.com/
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STARTER MOTOR

|
EEMOIIT l

EEMOI 28 [

|

Chamfer

E?.L'I'D"Zﬁﬂj

*  Check for continuity between the field coil and a ground.

Judgement

If continuity is present, the field coil is shorted. Replacs it.
If thera is no continuity, the coil is normal.

CAUTION:
Note that, however, a compound-wound motor structurally

grounds the field coill. This means that the tester will show
continuity between the field coil and a ground,

ARMATURE COIL
=  Check the continuity between the commutators.

Judgement

if there is continuity, the armature coil is normal.
If there Is no continuity, the coil has an open circuit. Replace it.

*  (Check for continuity betwsan the armature coil and a ground.

Judgement

If continuity is present, the field coil is shorted. Replace it.
If there is no continuity, the coil is normal.

BRUSH COMMUTATOR RELATED

Brush wear (mm) | 10.0 - 18.0 (Wesar margin: 8 max.)

Brush spring pressurs (g} | 1.4-1.8

If the comrmutator has a rough surface, grind it using sandpaper
of #500 or #6800.

If the insulator (high mica) of the commutator is 0.2 mm or less
in thickness, replace the commutator.
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STARTER MOTOR

Assembly Inspection

= inspection for abrasion between the armature core and the ball

core.
*  Starter rmotor inspection (performance with no load)

PROCEDURE
*» Connect an ammeter to the battery pasitive terminal and the B
terminal.

+«  Connect a test wire to the B terminal and S terminal,

» Connect a voltmeter to the B tarminal and the starter motor
body.

» Connect a test wire to the battery negative terminal and the
starter motor body,

JUDGEMENT
*« The pinion gear should pop out and the starter motor should
rotate.
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ALTERNATOR
Retor
Rear baaring
Bearing ratainer
F} 4-5Nm Front cowver
10.4-0.5 Kok,
2.8- 36 by
|
S— - o EEMD22 |
23100FF110
Official output 50A (0.079 in)
Components of Alternator
Rear and Chvar
Drrwe and frarms
Puilisy
Brush haider
Py mut
1C regulsior
Cldarooan
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ALTERNATOR

Disassembly

PULLEY
*  Secure shaft hexagonal part with a box wrench, icosen pulley
| nut, and remoye pulley.

CAUTION:
Hexagonal box wrench must be used. Twelve-fold baox wranch

may crush shaft head and slip.

Cledroin |

e

REAR END COVER
*  RBemove screw and terminal B nut, and then remove rear end
COver.

BRUSH HOLDER
*  Remove screw, and then remave brush haolder,

IC REGULATOR
»  Hemove screw, and then remove |G regulator.

CAUTION:
Lengths of screws are difficult. Arrange removed screws, and

securely install them In the original position.

https://www.forkliftpdfmanuals.com/
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ALTERNATOR

Disassembly (Cont’'d)

[ . ' ] RECTIFIER

= Hemove screws securing wires of rectifier and stator, and
remove rectifier.

REAR END FRAME
. Remove bolts and nuts, and than ramove rear end frame,

------
e

Fear gnd

fram=
C144F035

| "
L——\_.. i S R
-

ROTOR
* Keep drive end frame level using blocks, and then press out
Press rotor.
EBplor ‘G Orve end frame

= = RETAINER PLATE
=  Remove screws, and remove retainer plate.
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ALTERNATOR

Disassembly (Cont’'d)

| BEARING
Drive end side

J +« Keep drive end frame level using blocks, and then press out
bearing using a jig.

Snap ring side
»  Pull out bearing using a puller.

CAUTION:
Bearing for high speed is specified to be used, Always use it

i when replacing, do not impact it.

Secure softly wsing o vise
50 @3 not 1o damage.

Inspection

BEARING

*  Rotate bearing by hand.
*  Check for noise or binding.
*  Replace if necessary.

COBEFIst

STATOR
* Measure resistance between each lead wire using a circuit
tester.

Standard: 1 Q2 or less

«  Measure resizstance between stator core and lead wire.
Standard: =

| *  Replace if necessary.

CAUTION:
Opening of stator coll itseif is nol considerable. Check the

DI08FT7 connection part of wires if continuity should not exist.
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ALTERNATOR

Inspection (Cont’d)

ROTOR COIL

*  Measure resistance between each snap ring using a circuit
tester.
Standard: 2.9 0

*  Measure resistance between snap ring and rotor core using a
cirzuit tester.
Standard: «

= Hepface if necessary.

SNAP RING
=  Check snap ring for dirt and damage.
* Wipe it clean with a cloth that has been dipped in alcohol if dirty.
»  Polish with sandpaper (#500 to 600) if there is slight damage.
«  Measure snap ring outer diameter.

Slip ring outer diameter: Standard  14.4 mm

Usable limit 14.4 mm

=  Replace if outside the usable limit.

BRUSH
»  Measure excessive brush length from brush holder.
Excessive length of brush: Standard  10.0 mm
Usable limit 2.0 mm
*  Replace if outside the usable limit.
*+  Make sure that brush is slightly moving in brust bolder.

RECTIFIER
*  Check continuity between each rectifier diode with circuit tester
in kQ range.

» It is normal that continuity should exit in one side of diode and
continuity should not exist in another side of diode.

CAUTION:
Do not use 500V mega tester that breaks rectifier.
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ALTERNATOR

Inspection (Cont'd)

NOTE:
r Rectifier condition cannot be judged by forward resistance. One of
the characteristics of a diode is that forward current is greatly
changed bv baltery voltage. Indication of tester changes with
differences of tester type and resistance range. Rectifier condition is
judged by resistance differences between forward and reverse
currents.

DH:‘HFﬂ
== IC REGULATOR

Check continuity between IC regulator terminal B and F with circuit
tester in k() range.

«  {tis normal that continuity should exit in one side and continuity
should not exist in another side.

CAUTION:
Do not use 500V mega tester that breaks IC regulator.

NOTE:

IC regulator can be checked with the following procedure if there is
naraEs constant voltage power supply that can change voltage between 10

to 20V rarige.

CAUTION:
Regulator may be destroyed if IC regulator misconnects only

for a moment. Perform inspection after checking wiring.

- ' "_ | « Connect IC regulator unit with constant voltage power supply,
circuittester, and lamps.

«  (SW1 and SW2 must remain OFF]

B «  Sef a power supply voltage to 12V,

el 1 ] E%L = Set SW1 setting to ON. Make sure that L1 turns ON brightly,

il::., o and L2 turns ON dimly at this time.
it E P s w «  Next, turn SW2 to NO while leaving SW1 at ON. Make sure that
@ 5 L1 turns OFF, and L2 turns ON brightly at this time.

* Raise batlery voltage from 12V gradually, Make sure that L2
may turn OFF when battery voltage is approximately 14.5:0.6\.

COS5F158 J
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