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FOREWORD

s MAKING EFFECTIVE USE OF THIS SERVICE MANUAL

This manual discusses the maintenance standards and trouble-shooting procedures to be employ-
ed from the standpoint of the repairman, in order that the tractor can perform in top condition
through correct servicing procedures.

Repairs conducted by estimations or force of habit could iead to unexpected accidents and seri-
ous trouble, Always carry out repairs in a scientific and accurate manner.

s SERIAL NUMBERS

Do not limit your work merely to the actual repair work alone but always strive to carry out
dependable servicing, including such efforts as noting down the servicing history of your tractor
and keeping maintenance records.

in order to easily process any claims it is imperative that the full details and serial numbers of
parts be clearly written on the prescribed form, and then sent to the dealer for forwarding to
the manufacturer.
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Chapter 1

GENERAL

YMI169-168D
1. SPECIFICATIONS
ttem Unit YM162 YM169D
EN- | Engine | Engine model B -~ 3T7oHAA
GINE | block _'F\}pe of engme - T _BI;Sei engine ]
Number of cylu;c_:le_r.s__m_ _ - 3 o
.m (Ey_;};ier layout - Vertlcal lf‘;ﬂ% _ |
. Bore x_s-t_n_}ke in._ 2 8_3“x 2.83
{72mm x 72mm}
" -E\-/Imder liner 1ype S N o Wet tvpp T
B Cycle _ a 4-stroke cycle o i
Combustlon-;ﬁamber type . 1 Precombust|c.)_r;_(;z-a“r;‘\be:——_ N
: :Valve System ; QOverhead valves
! Displacememm _____ cu. in. _556'!_8579 cc)
] Compression ratio 231
) Max.n.r_r;urn ou;put hp/rpm'! 16/2600
" Maximum torque IEX A 36.8/1800—2200 o
rpm {5.1 kg- m;"1800——22001
Engine weignt _ LT 253.3 (115 kg)
: .Pistio"nm . Comp;';;-s_;n.rmgs 2 ]
rings "S_c_raper rmg:s_ e i B 1— ]
Valve " tntake IOpen . I degree 21° % 2 before T D C
. _: timing - valves Closed : ;j”e.gree -I ) 50° after B.D.C. _; H_
Exhaust Open ) degree _L _SE]__b_f-forr- B.D.C. ]
i valves lCIosed degree ! 20° after T.D.C.
; —V_a.l.ue _Intake valves n. 0.0078 {0.2mm} ~ B
JI " clearances’ Exhaust valves 'r in  0.0078 {d?mm)
i Fuel Engine starting : Electric slartinq
system ? 1gmt_n2:_j-_ ) o ) -éc_m;pressmn |gnm0n o j
Injection timing l degree 24° before T.0.C.
a ln]ectlor; p;.lmp t\./-pe “ 1|_ o . Yiir?nar Bosch -‘;’_I'-’E_FE_C707 ]
:_ ||1|e_(i§|on pump pl_ﬁ-nger dlameterim _i_l;.__‘__m" o 0 2;%62 {{En:l_ri}____ o i :
. 1 Injection plunger stroke | in. D 2?56 {7mm}
Injection vatve type o Semi throttle type a
. i injection valve diameter N m_h 0.1958 {5mm) S
| Dniectonprosare 1T e 2275 (160 kgfom’) )
: Injection order : 1-3.-2
" Fuel B Dieseloit
i -F!f&‘l tap.k F:apacﬂy B _ i U.S,Qal - 4 .2 {16?} __._. o _—
; " Speed controf mmhod ! Al speed mechanical type




Chapter 1 (reneral

ltem Unit YM1848 YM169D
EN- Lubri- Lubricating pump type Trochoid
GINE | cating 5 -Lubricatmg-sys-te.r-n Foree feed lubrication ]
system Lubricating oil capacity 1.5 gal 0.84 {3.29)
Cooling Coolmg system Water-cooled
system F_He_at exchange method . mf_?admmr T
Electrical] Starter motor type T S1 14 230 [Hlta{:hl} D C motor -
system i Startpf rnotor capac;t_\;_—. o -{/-KW o 12 1 3 - T
i A C aé}lerator type 'GP9150 {KOKUSAN) magneto revol_\;l_;lg__-_
__Generator E:.a_;;ac:ty S VoA I 12—-1b ]
| Current timiter ' RS5114 {KOKUSAN) |
i Battery_;(;lt_;c;e -capacny V-AH 1245
| Thermostart plug type " |SH160-02 (HKITACH!
Tbermost_art capacity VoA o 12.6— ?3 5
CHAS- Powéf Cluteh jCluteh type ) Mechamcal dry smgle plate T
SIS train Facing {outside diam, 700 %492 x0.33
X (nside diam. x . {180mm x 125mm x 8 dmm|
thick ness
Facing area ) sq. in. 20.4 {132em” )
| Static torque capacity | ft. lbs 1 97.7 {13.5kgm)
Trans- | Transmission type Mechanical, constant selective mesh gears N
mission o _ combination
Transmission speeds B-speed for forward, 2-speed for reverse
Travel | [Forward] MPH (km/h}
speed” | st o 0730117} | 074 (1.19) |
| 2nd | 123(198) | 12501
3ed 1.79 (2.88) 1.82 (2.92}"
4 | sersen - 3720599)
5 6230003 632 (10.17)*
“6th 9.08 (14.61) |  8.21 (14.81)"
r-[vlzie\.rerse::} -
15t 1,01 (162 1.02 (1.64)
Fnd 5.08 (8.18) 5.15 {8.29)
P.T.O. iSpeed = st 540 at 2255
| 2nd N 770 at 2255
Shatt r(l)tétéon Clockwise viewed from rear
jShafi position Rear end
Running | Ditferential Differential gear
gear One-way clutch Claw ciutch

Front axle tvpe

Lemaimne-type supported by center pin

* with 82 -16 {"G.oodyear Tire)

YM169-169D




Chapter I General

Y3i69-169D

ftem Unit YM169 ] YM1880
CHAS- ) Running | Rear axle tyﬁe Semi-floating
sis gear Front |Toein in, 0.16-0.32 {4 -8mm)
wheel Ember—_ o degree 1 3°-
dgn (oo lee | F | @
ment | Trait in. 0.53 {13.5 mm) i 0 (0 mm)
{mm)
f King-pif’p_-i;\_c_linatiwcﬁ degree 7 ; 8.5°
. Steer- Steering systerr.\m N Bal! — screw
: ng Ee-ér ré_tié - 1 18.8 1
| system —ngerin-g-; wheel dlam 1 i-n..“ ] o 1_5.8 {4@?}1_} ]
' Gear box oilmcapacitym U.S.qal. Grease o
:r E““_Tires H-Fr_om -Tire size- - ] 4",.‘..5-5:10— 5-12—
wheeis 2PR-FSR | PPR-FSL
| Tire pressure psi 17.8 {1.25 ka/em?} .
| Rims 3,50 x 44A_12
! 1NGA
.Tption- Front ETire size 1 6—12—-2PR;FD T
at tires | wheels |
(TURF) Tire pressure {b/in? 17.1 (1.20 kagiem?)
Rims 5JA-12
o -_Rear *%lre size_m | ! 8-—-1-E-5:4-P_i'1’___ o ]
wheels _Tlr_P pressure pst T 2_:58 {1-.6_kgfcm2'l
_Rims A e ]
Option—- Rear Tire siz.e- N i ____?—_E—za? o
al tires | wheels (Fo)
- {TURF) 'Tire pressure psi 22.8 1.6 kgiem?)
[Hims 5%K-16
. B.fake; Type of main brakes .In{e-r;al (:Xpa.l-'ISiDﬂ mecﬁé.ﬂical bra_!;es
Parking bf-ak;z type Locking foot brake- )
| Lining surface area | sa. in. et (04em
I r%::;“flr:;:; x thieke in, | 098x0.16 x 4.09 (25 x 4 x 104mm)
Fé-raké drum diag?t_e;}______;n?__" 4.3 (110mm} T
_!_\;éethod;?a_cl-i;;;i_o;'l 1 Main brakes - -.-.:-_--_”by foot
; Parking brake -------- by band
i Lifting lL Type i Hydraulic
" system ' Type of hydraulic pump T' Gear pump
r Position of pump B In front of :eﬁgi;é governar chamber
:[ Pump drive Claw coupling -
. Pump discharge capacity i U.Sr;?i::il,, 3.43 {13¢) at 2600 rpm

1-3



Chapter I General

YMI69-169D
Item Unit YMI169 YM169D
CHAS- | Lifting Contral Sgpplemgntaw U.S.gal. 2519517 24(9.07)
SIS system systern oil capacity —
Cantrol system Hydraulic select control
li Safety val .
Cylinder | ae?vave psi 1564 (110 kg/em? }
i cracking pressure
!—.— e e — - -
' Type Single acting
| Bore x stroke in. 2.36 x 3.54 (BOmm x 90mm}
Total stroke volume | cu. in. 15.50 (254 cc)
Lower link hitch point {Max.} | in. 248" {(624mm)
Lifting power {Lower link) Ibs 1102 {500kg}
l Implement fitting method 3-point hitch, cat: JIS—0 w/cat: 1. pin
Lighting Tr}fahter temperature indicator VoW 12-3.4
ete. | M T o
Lfngme oil pressure indicator VW 12-3.4
light J
| Head light T vw | T 12-25/25
i Turn signal lights VW 12-23
| Work light L V-W B 12-20
‘ Horn V-A 12-1.2
F Rear reflectors i Red reflectors
‘ Dimen- Qverall length: |
 sions With 3-paint hiteh in, l 98.0" {2490mm}
I . - |
! —_— ) - B i
: h .
: Withaut 3-point hitch tn. 84.1" (2135mm)
Overall width in, I 384" (975mm)
Sveral e e T e
veratnes 510" (1295mm)
To operator’s seat in.
To hood in. '|_-
: 41.7" (1060mm}
Wheel base in, : 49.4” (1255mm)
S e e ey . - R
Tread Front in. i 30.3" : 29.3"
{770mm) {(745mm)
1 C —— — P—
! Rear .| 27.6"-33.57
! : {700mm—850mm}
Minimum ground clearance in, 10.4” (265mm} 9.3" (235mm)
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YMI169-1689D

CHAS-
SIS

Ftem Unit YM169 YM168D
Weights | Gross weight lbs 1190 1279
(540 kg) {580 kg}
o Front wheel load Ibs 569 651
{258 kg) {295 kg)
Rear wheel load Ibs 621 628
(282 kg) L (285 kg)
Front weights {optional) Ibs 44,1 x 3pcs = 1323
{20 x 3 = 60 kot
Rear wheel weights {optional) Ibs {each wheel}
44,1 +55.1=99.2
{20 + 25 = 50 kg}
Perform-| Minimum turning radius fte Under unlocking brakes
ance 7.6 8.2
(2.3m) {2.5m)
Maximum grade degree 34°
Braking distance ft. 13.1 {4m)

1.5
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YMI69-169D

2. COMPONENTS

(1)

12}

3}

{4}

{5}

{5

{7

18

195
(1
i111
i121
{13]
i14)
{151
{16}
1171
{181
{19}
{20
121
(22}
(23
124)
{25]
{26]
27
{28}
{29}
{30}
1321}
{32}
{33
134]
{3h]
1368)
137}
{38]
{391
{40!
41]
42t
43t
{44)
{45)
146!t

{47
148}

{49
1501

Muffler

Brake pedat

Sep

Differential lock pedal
{nstrument panel
Fuel tank cap
Burnper

Radiatar

Haood

Engine

Adr cleaner

Fue: tank

Thrattle lever
Steering wheel
Cear shift lever
P.T.0 shift lever
RHydraulic contral lever
Hydrautic cylinder case
Assist bar
Operator’s seat
Fender

Lift link

Upper link

Upper |ink hinge
P.T.QO. shaft

Lower link

Lift armn

Rear 1ire

Rear wheel

Brake
Transmi:ssion case
Brake rod

Range sh ft lever
Pitman arm

Chutch pedal
Steering gear box
Clutch hous ng
Starter moton

Orag ~od”

Front wheel

Frant tire

Battery

Headlight

Front axle center-pin
Front axle

Front

differential gear case
Propeller shaft cover
Front drive shift
lever

Flashing warning lamp
Work light

1-6

Model
YM169D

1697012
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Chaprer 1 Genera YM169-169D

3. TIGHTENING TORQUE RATINGS
[Unit: ft.1bs (kg-m)]

Itern

2
e

Tightening torque

[ENGINE]

Cylinder bolts head nuts
Racker arm support

Rad bolts

Main bearing housing
Crankshaft pulley

Fhywheel

Timing gear case

Hydraulic pump

Fuel injection valve holder
Fuel injection valve cap nut

80 (1)

45 - 52 (6.2 - 7.2
16.6 —20.2 (2.3 - 2.8)
15 - 18(2.0 - 2.5)
76.1 — 86.4 (10.56 — 12}
47 - 50 (6.5 — 7.0}

17 - 22({2.3 -3.0)

17 - 22{23 -3.0)

29 — 33 (4.0 — 4.5)

29 - 33(4.0-45)

W W W B D = 3 0 W 0

Fuel injection valve nozzle holder hody 65 — 80 (9.0 —11.0}

[TRACTOR]

1
1
1
-4

Differential housing bolts

Differential bearing case bolts

Front axle bracket bolts

Brake drum bolts

Brake cover nuts

Clutch housing  (M12 nuts)
{M10 nuts)
(M8 bolts)

Rear axle housing (M10 bolts)
{M12 bolts)
(M12 nuts)

Orawbar bracket nuts

Fender bolts

Seat bracket {M10 balts)
{M12 bolts)

Transmission case nuts

Hydraulic cylinder case bolts

Steering gear box boits

Steering nut

Clutch pressure plate holts

Transmission front cover bolts

Transmission rear cover bolts

Top link hinge bolts

King pin bolts,

Front axle {(YM169D oniy} {M10 Bolts)

{M12 Bolts)

Flange bolts {rear wheel)

Frant wheei bolts

Rear wheel balts

—_

—_ —_

[N
NoW R = RSO D= RO O N WD DN® SN SN O B

—_

17 —22(23-3.0)
15 -22{2.0-3.0)
58 — 72(8.0 —10.0)
17 - 2223 -3.0
17 -22(23-3.0)
43 - 58 (6.0 - 8.0)
33-431(4.5-8.0}
17 -22(23-3.0)
25 - 36 (3.5 - 5.0
43 - 58 (6.0 — 8.0}
43 - 58 (6.0 - 8.0)
58 — 87 (8.0 - 12.0)
25 - 36 (3.5 - 5.0}
15 - 22 (2.0 - 3.0}
29-4314.0-6.0}
25 — 36 (3.5 — 5.0)
25— 136 (3.5 -5.0)
33-431(45-8.0}
58 — B7 (8.0 - 12.0)
17 —22 (2.3 - 3.0}
9-12013-17)
9-1201.3-17)
43 - 58 (6.0 — 8.0)
76 — 86 (105 —12)
45 -521(6.2-17.2)
76 — 86 (10.5 - 12)
87 -108(12.0 - 15.0)
58 — 72 (8.0 - 10}
58 — 72 (8.0 -1y
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[STANDARD OF BOLT TIGHTENING TORQUE]

Bolt size Cast iron {steel) Light alloy
T 7T
ft-1bs kg-m fr-lbs kg-m
MG 6-9 0g8-12 6-9 .8-1.2
M8 17-22 | 23-30 (168-22 | 20-30
M10 33-43 '45-60 [25-368 | 3.5-50
M12 58-72 | 80-10.0(43-58 | 6.0-8.0
M14 87 -108| 12.0-1560|68—-8.7 | 80 - 120
M16 123-152| 17.0-21.0{87 - 123 12.0-17.0
M18 174-210 | 24.0-29.0| 145195 | 20.0-27.0
M20 2389-297 | 33.0-41.0|217-253 | 30.0-35.0
BOLT CODE
{7 appears on the head of the 7T
bolts. |
00000 — 008000
t
{2}——— - 7T {No electro-deposited coating}
{B) -———— - 7T {With electro-deposited coating}

YM168.169D
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YHICS 169D

4. DIAGRAM

4-1 Power Train

FRONT Tmao

FRONT TIRE

O

118} 2,

:
2
ENGINE

o

Note:
i1 [ ._1 hold only to YM]69D

f2) *Shaft, end gear are combined
came o
] :
{16} L@ ‘Hﬁ,
f——F—n : :
(i8) e [, | @, ~
(14) LR 1 O S S ) § 0d
(17) L. | o
(15)) @ ) |
{19 €I 01} yh] Only YM168D
+ ' By
One-way Cilutch :; 6 I3 ]
= =
e TN 1 - S
{24) {14} T ' ¥
r (8)
{10) 3 {10) O
w - 3 E = w
Y] ¥
< q
“B ! 1 Hg
REAR TIRE . H REAR TIRE
{38) {52)
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YMI169.169D
4-2 Sectional View {YM169D)
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FRONT AXLE CASE {R) GEAR
CASE COVER
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FRONT SPINDLE



Chaprer | General YMIG9- 169D

4-3 Transmission Sectional View
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4-4 Electric W
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4-5 Fuel System

Overflow

+ - - !

Cylinder head

Fuel —_—t

Fuel tank — ]

.

Fuel cock ——- ——

Cylinder bloek ———"—

4-6 Engine Lubricating System

Intake and Exhaust Rocker arm

L No.2 cylinder fuel
injection valve

[—— No.3 cylinder fuel
injection valve

No.1 cylinder fuel
injection valve

Fuel filter

No. 3 No. 2

No. 1

Fuel injection pump

Cylinder

Ol pressure sending unit

Qil pressure regulating valve
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£FT
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[LIST OF SPECIAL TOOLS FOR DISASSEMBLING/ASSEMBLING]

YMIGS-169D

Tool Purpose of usage Type name {reference}
(1] -I(";ompressmn gauge To check engine compression pressuré-. {0—70 kg/ecm?)
_AE}_‘ Cylmd_er Il'ﬁar po1-|'sher To polish cylin-c-iver liner
{3) Pump test-ewr_f;)r 'Fc-nmtest fuel injectién pump o Type |
L fuel inj_ect_iltm _ }
{4} Hydraulic oil tester 'If-c:r‘.l.easure hydraulié oil pressure 0—250, 0—35, 0—5 kg/em?
{5) Spring pFr-émovfng tood {'_o‘.rerﬁove spring pin . B (3¢, B, B¢, 10¢) T
{knock pin punch)
(6)  Garage Jack Lifting T T Bny
{7 Grease gun I Greésing )
{(8) Solder Electrical parts rﬁﬁdification T
_hf9-1 Snap ring plier ! To remove sr_'n-ap ring_
_{T_G]l . Relief vallv;;;noﬁ-i;g tool . To_r;move relief va{\r_e; a - -
) Steering wheel pulier " To remove steering wheel
7_2.} ”I;i.:aman arm puller 1:0 remaove pitrr;an arn-w.
| (13)  Differential lock | To install differential lock ]
spring compressor
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YM169-169D

4-7 Cooling System

Radiator cap
(Hat water)

o) \

ED:ie

t Cylinder head
| |
t }
e | !
! | |
N CH--L -~
Ve
/ :
L Cylinder block

Radiator

4-8 Hydraulic System

Safety valve
Hydraulic cylinder
~ .

R
f \%J 2 Hydraulic stop valve
L.

L] — 3¢ Hydraulic pressure outlet

==

. 1
Hydraulic contral | \_] . - Slow return valve |
lever | _!
S
b= +Relief valve

- LEl

Gear pump -.{-

Hydraulic pressure
outlet

1 - Engine

I . Qil strainer

Transmission case —-
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YM169-169D

5. MAINTENANCE EQUIPMENT AND TOOLS

{LIST OF MEASURING TOOLS|

teakage

Tool Usage Type name {reference)
{1) Hydrameter Specific gravity check
(2] Battery charger Ta charge the battery
{3} Hydrometer for anti-freeze | Ta measure the specrhc gravity of B
water and anti-freeze
{4] Calibratar Parts measurement 200 mm
{5) Dial gauge : Pmron gear and backiash measurement 0— 10 mm
6} Universal dial i Parts measurement !
{7) Circuit tester Electrrcal system mspectron ! 204 tester
{8} Micrometer Accurate parts measurement {combination of 0—150 mm}
(9) Cylinder gauge Insrde drameter measurement {measuring range: 10-150 mm}
{10} V A meter L Voltage and amperage measurement
{11} Thermometer | Coolant ter;np measuremetm and I (0-200°C)
L | Yarious parts measurement e ]
{12 Tachometer To check the engine and P.T. O {0—1000 rpm)
shaft revolutrons {0—=10000 rpm}
{13) Trre gauge To measure the air pressure of (10 kgr’cm ]
R — - - the t‘res R < s— . — e e A o r—
Toe-i T h -in of the {
{14) oe-in gauge 0 measure the toe-in of the front (BO0—2.100 mm)
L . . J__t.'.rf.s___-___. o I o]
{15} Torque wrench To measure the balt and nut torgue 920 kQ cm
1300 kg-cm
2800 kg-cm
{16) Thickness Gauge To measure parts clearance 65 mm
{17) Naozzle tester To check nozzle openrng pressure
{18) Radiator tester Tao check radiator cap and system

1-16
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Chapter 2

TRACTOR DISASSEMBLY YM169-169D

1. DISASSEMBLY SEQUENCE

Division Part Name I llustration Caution/Remarks

1. Ins_tal— Instaliation 1} Utilize the top link hinge
lation stand assembiy bolt {12 x 45) to at-
stand tach the installation stand (B}

2} Utilize the front axle
bracket assembiy balt (12 x 30}
to attach the disassembly

stand (A},

3) Raise the rear tires by turn-
ing the adjusting bar of beth
stands {A) and {B}. Prior to this
adjustment loosen the flange
bolts of the rear tire rim.

4} Be sure to adjust both
stands {A] and (B} unifermly
to ensure that the tractor

‘ ; . remains fevel.

CAUTION: When aitaching
, the fronr stand (A ) be surc
! the front tires remain in

‘ contact with the ground,

2., Tires Flange balts Loosen the two flange bolts
and remove the snap pin (10
x 78}). The rear tire can then
he removed.

Pin 10 x 78

I Flange bolt
&Pin [10 x 78]

21
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YM169.169D
Division Part Name lHiustration Caution/Remarks
3 Tr_sn_s- Qil plug 20 Loosen the oil plug {20} 1o
TRISSION drain the oil.
case
Gear
case
ass'y |
tinal
reduction
4 Pin B8 x 28 Pull out the catter pin (2.0 x 18}
{Differential and remove the pin {8 x 28).
lock rod)
5 Pin8 x 175 | Pull out the cotter pin {2.0 x 15}
{Brake rod) and remove the pin {8 x 17.5).

2-2
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YMI169-1690
Division Part Name {llustration Caution/Remarks
6 |Fender |Fender{L) (R} Remove the four holts
{10 x B0), the two
i v boits {8 x 16}, and
é ' : N st remove the fender.
- P o . .
Fender-?f Bolt (10 x 65]
: Remove the two bolts
{10 x 65}, two bolts (B x 16},
and remove the fender
(R-Side}
Bolt (10 x 60] . It (10 x 65
LT a—
) e p——— |y 2 "\
7 | Seat Operatior's The operator’s seat can be
seat bracket removed by removing the
two bolts (12 x 28} and the
two bolts (10 x 20},
|
—4 . . - -

8 | Trans- High-pressure Loosen the adapter, and re-
mission | pipe move the high pressure pipe
case from the hydraulic cylinder

case.
Gear
case
ass’y
final
reduction
: Bl High-pressure pipe - l

23




Chapter 2 Tractor Disassembly

YMI69-168D

harness

Division Part Name Ilustration Caution/Remarks
9 | Trans- Low-pressure Remove the three bolts {6 x
mission |pipe 18} and dismantle low pres-
case sure pipe,
G Be sure not to damage the
ear oil filter when dismanti-
case :
! ing.
ass'y
final
reduction
—— e i rmrn
10 Filter Place a container for oil,
and remove the oil filter.
i
i i
: I
i
i
11 Electric wire Pull out the wire behind

the ciutch housing,

2-4
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YM169-169D
Division Part Name Hiustration Caution/Remarks
12 Trans- Dismantling Remove the seven nuts (12}
mission | transmission
case case from
clutch
Gear housing
case [Procedure 1]
ass'y
final
reduction

13 Dismantling the Separate the transmission
transmission case from the clutch housing.
case from the
clutch CAUTION: Adiust the ad-
housing juster in Step 1 50 the
[Procedure 2] transmission case and the

clutch housing are level.

14 Separation Remove the ten nuts (10} and
of transmis- separate the transmission case
sion case from the final reduction gear
from final i case,
reduction ]
gear case CAUTION:

!} When preforming this
procedure, if the nuts {on the feft
and right side) ar the arrow

mark are hard to remove Jue (¢
the extruded portion, gradually
remove the transmission case

and renmove the RS

2) Attach these nuis first during
assemnbly.

25
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Division Part Name tltustration Caution/Remarks

15 |Housing { Lift arm 1} Lift arm {L)

hydrau- [{L) {R} Remove the lift arm set bolt,
lic eyl- and force off the lift arm {L).
inder '

2} Lift arm {R)
___—Autorewnr rod a} Remove fift arm set
belt.

ift arm set bolt b} Remove the two bolts
(8 x 20}, and dismantle the
auto-return rod support.

¢l Lift off the lift arm {R}.

Lift arm

Rernove the ten bolts {10 x 35),

16 Hydraulic
cylinder and separate the hydraulic
housing cylinder housing from the
i fina! reduction gear case.
HMydrautic cylinder case
Bolt [10 x 35]
|
17 |Brake Brake (L} (R) Remove the nuts {8) {on the

left & right sidet, and remove
the brake (L} {R).

BTt 18 x 16]

26




Chapter 2 Tractor Disassembly

Division Part Name Hustration Caution/Remarks
18| Brake |Brake 1} Remove the bolt{10x 16}
drum lock pilate, washer, and
tock plate.
2} Drive the bolt into the
brake drum to remove it.
NOTFE: For Step 27 wse an
ME bolt witl a thread length
over fin {25 mm )
‘ For example, hydraudic
adapior cover fixing
bolt [M& x 45]
19 | Gear iRear axle 1} Loosen oil plug {10} and
case housing drain the oil.
ass’y, {L) {R)
final 2} Remove the 8 bolts {10 x 60},
reduc- and the {12 x 60) bolt, and the
tion two nuts {127, (L.-Side}

3! Remove the & bolts
{10 x 60}, 2 bolts {10 x B5),
and ..oovocveeereen... {R-Side)

4} Use a plastic hammer 1o
ioosen the flanged part and
holt parts. Remove with the
rear axle shaft as the base.

27
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Division Part Name Hlustration Caution/Remarks
20| Hood, Hood ass'y ? Battery plus cord
. Main wire : \ _—
Electric harness
parts
Hour meter \ g;..__._,%_‘
Engine cable | " Battery ground cord
| parts Decompres- |
! - sion lever
| CAUTION:
! {7 Betore rennoving the inain
. . I wire figrness, firse dismantle
| i the hatrerv plus () cord und
i the harreryv grownd cord,
; 21 When remeving the main
; i wire fiarness. 1l 6 recopimend-
! ed for case of handling nor o
. Formoare ”IH_’ Criniee i J-H
the insrrument panel,
. |
! i
i
1}
|
i b
*
1
by N
T
Decompression lever -
[
L. . St ____4'. et e e i ——— ————r ——— - — - . T
211 F.O.  Fuel cock i Pull out the bolt (M8 x 701,
filter ‘ and remove the fuel cock,
i
- i) :,
: Ay e~
i : -
i H
i
| I
; i
I .
' !
i
]
!
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Division Part Name INustration Caution/Remarks

22 |Hydraulic| Low-pressure | Remove the 3 bolts {6 x 45}
pump pipe and take out the low-pressure

pipe (A},

Remove the 4 boits {6 x 45)
and take out the high-
pressure pipe.

23 High-pressure
pipe

[ e

24| F.O. [Fuel oil tank Loosen the 4 nuts {8} to
tank remove the fuel oil tank
+ band, and dismantle the
™y fuel oil tank.

NOTE:

I} Remuve the cock ass'v
with the fuel ol ank
connecied,

28
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Division Part Name

[Hustration

Caution/Remarks

251 Instry- (instrument
ment panel
panel

Remove the instrument panel
in the following sequence:

1) Steering wheel cap

21 Lock nut {14 x 1.5)

3} Steering wheel

4} Fuse box, 2 screws {5 x 10)
5} Current Himter, 4 screws
{6 x 16}

8§} Remove the instrument
panel without removing the
mamn wire harness.

YM165-169D

26 | Steering | Drag-rod

27 ° Front Propeller
drive shaft ass’y

[Ym188D

only]

Rubber shield

Hose band

Propeller shaft cover

s

Propeller shaft

When removing the drag-rod,
use two plastic hammers

and strike the pitrman arm
end from both sides.

Remove the propeller shatt

in the following order:

1} Loosen the hose bang and
shuft the setting rubber back
ward.

2} Take out the 4 bolts (6 x 16]
to shift the propeller shaft cover
supporter (A3 backward.

3} Remove the 4 bolts 18 x 200 to
remove the propeller shaft
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Division Part Name Hiustration Caution/Remarks
2g[Clutech |1} Separating 1) Remove the 2 nuts {10} and 7
housing jfrom engine bolts {8 x 16) to separate the

clutch hous- engine from the clutch.
ing : '
2} Fuel oil 2} Remove the 2 holts {B x 20}
tank bracket as shown in the photo, togehter
with 4 bolts {B x 18], to re-
move the fuel tank bracket.
29| Front Front tire 1} Jack up the front axle
axle bracket top and raise the
Front axie front tires from the ground,

21 Remove the 4 bolts {12 x 25)
and remove the front tires.

3} Ptace a stand under the
front axle, so that the center
pin is not subjected to any
load.

4) Take out the castle nut (16}

L e and extract the center pin,
™k Bolt 12 x 25 P

5) Remove the front axle.

NOTE: Photo shows the
procedure for YMI69D,
but the sume disassembling
pracedure is used for the
YMIo69.
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eprer i TRACTOR CONSTRUCTION

AND MAINTENANCE

YMI69.168D

1. CLUTCH AND RELEVANT ITEMS

The clutch serves to engage or disengage the pow-
er generated by the engine with the power train,
and also serves as a shock absorber protecting the
power train and the engine from being subjected
t0 excessive loads.

1-1 Specifications

The clutch fitted on this tractor is a dry, single
plate type diaphragm clutch. 11 can be operated
with light pressure and it provides positive en-
gaging and disengaging of the motive power, yet
it is also endowed with more than ample dura-
bility and capacity.

Itern

Specifications

Type

Mechanical, dry single plate

Friction disc

Semi-mold type containing
wire

Friction disc {(outer diameter x inner diameter !
x thickness)

7.09 x4.92 x 0.33 in. (180 x 125 x 8.4 mm)

Friction disc surface area

20.4 sq. in. {132 em?)

Static torque capacity

97.7 ft.Ibs (13.5 kg-m)

No. of clutch piates

1

No. of friction discs

1

Clutch spring

No. of torsion springs

Diaphragm type
6

Release bearing

Oilless bearing

Clutch activation

Mechanical

1-2 Operating Principle

When the clutch pedal is depressed, the bearing
sleeve is moved through a clutch pedal consisting
of the ctutch rod, the clutch retease shaft, and the
clutch shift yoke.

The release bearing moves the diaphragm spring
{release lever}, weakening the pressure of the dia-
phragm spring, to disengage the motive power of
the engine from the power train.

The tarsion springs serve to prevent chattering or
jerks when starting, and also smoothen the trans-
mission of torque.

fq-E.‘ Clutch housing
Clutch cover :

in Yt
Friction facing\é‘

" =g

G
L !fi_‘ﬁ‘»—-l—F-"'-Torsion spring
s LA

: 1 Bearing sleeve
'T' 7 Fpe——rMetal

J Retease bearing

. +—— Diaphragm spring

Pilot bushing
Clutch plate

Damper spring plate 3 Pressure piate

31
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1.280 — 1.3%8 in.

{325 — 34.5 mm) Frction facing

(M o.0281n. i
{7 poy _,,4_1_,1_ gi
! | II Damper spring rivet
!I | ] Retaining plate
|. I" Tarsion spring
I || N Friction spring
" i ‘ ‘IH’ Friction piate
; Ret
i vearing | (I
I : Bearing sleeve ™
ST g
’ l 1.49 in. {38 mm} "
T .
'I_ g ! E Spiine hub
! ‘h 2 l Friction washer
| | : L Friction washer
) = 'EE' 1
[ 2 = Stop pin
Sl I

Clutch plate

I

Damper spring plate

Facing rivet

Cilutch release
shatt Ciutch pedat

Ste;
(\/ Clutch housing ®
e/

!

Cluteh rogd
1-3 Visual Inspection

o Check the friction disc for traces of scoring,
glazing, burning, discoloring, or oil adher-
ence.

:: Check the torsion springs for wear or break-
age.

¢: Check the damper plate for wear,

2 Check the splines for wear.

.+ Check the pressure plate for distortion of
friction surface, scratches, or ridge forma-
tigns.

o Check the release bearing for traces of burn-
ing or logseness.
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1-4 [nspection by Testing Equipment

Unit: inch {mm)

Standard - Testing .
{tam ification Raplacerment limit suipmment Nustration
1. |Friction disc 0.14 - Calipers
thickness 3.5}
{ane side}
i
?
2. ‘Depth of rivet .
'head 0.06 {1.5) Q.012 (0.2) Calipers
3. |Thickness of
assembied clutch :
disc: | : .
[When assembled) i 0.32-0.34 0.29 (7.4} . Catipers .
(8.430.2) : :
iUnder pressure] | 0.31{7.8} - i
4. |Dise play: Axial | Within 0.01 (0.2} 0.03 {0.7) Dhal gauge
Radial - 0.04 {1.0)

%, |Friction disc

YM169-169D

12. [Clutch release
|lever height
‘tafter installed)

128 - 136
, {32.5 - 34.5])

e e __4.

Less than 1,20
{30.5)
More than 1.44
|{35.5}

flatness Within 0.016 (0.4} | Dia! gauge
ithi L B -
6. :;is::s;e plate ‘g_gc;n(o,ﬂ?l 0.008 (0.2) Dial gauge
7. |Flywheel flatness ngg.'i!n{o o) 0.008 (0.2) Diat gauge
8. |Play in direction )
of rotations bet- ! .
ween main drive ?003.?:3?%? i 0.0%2 (0.3) Dial gauge :
shaft and disc ' : i I
splines : :
+ + - ; |
4. |Main drive shaft ~ 0.4693-0.4706 Micromeser
end diameter ”2-—0,04?} - I
—0.065 : :
10. laner diameter ; 0.4731-0.4738 i Cylincer gauge
of flywhee) I 2'-0.034! - )
“pilot | "'7+0.018
11. iCIearance bet-
ween drive shaft 0.0025-0.003%
|and piot (0.083-0.099) | <0120
bushings : i
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YM169-163D

Standard S| Testing .
itam specification Raplacement fimit squipmaent Hlustration
13. {inner dismeter of ; 1.2087—1.2992 —_ Cylinder
¢clutch release a3 4] 3 gauge
bearing -0.012
14, |Quter diameter 1.2990—1.2996 — Micrometer
of the bearing (33+0'01 ‘l}
sleeve —0.005
15. | Reigase bearing 0.0008—- ~0.0002 [Clearance
interference {0.023— 0,008}  {0.001 {0.025}
15. | inner diameter 0.8819-0.8827 _ Cylinder
of the metal +0.021 gauge
{22.4 o )
17. { Outer diameter 0.8628-0.8688 — Micrometer
of the main 22 Q )
driving shaft -0.084
18, [Claarance bet-
ween the releate
bearing bushings ?oogg__g ,_?12;) 0.034 (1.0}
and main drive ) ‘
shaft
19. | Total stroke of _ _ Straight
the clutch ?1 2}35_‘:2952} scale
pedal
20, |Clutch pedal 1.18-1.57
{ 3040
ey ( ) . Stroke
b v Clutch
. “fa =7 pedat
413-4.92 w4 /
{105—12‘5 r_nm}_ — 2 Play
A o 0.59-0.98
S ; {15-25)
B
AR~
L
21. | Clearance bet- Catipers
ween the clatch _
release shaft ?203;9051)2
and safety start . )
switch
0.08—-0.12
{2.510.5}
NOTES:

(1} Measure the height of the release lever {diaphragm spring ring), item [2 above, in

the following manner:

i} Insert q 0.331 in (8.4 mm} block gauge in place af the friction disc.
ii}] Attach the clutch cover to the flywheel face and properly tighten.

iii}

The height from the face of the flywheel to the tip of the release lever should
be measured with a pair of calipers and a straight scale.

{2} The clearance referred to in Item 21 above is adjusted after the total stroke of the
clutch pedai and the clutch pedal play have been properly adjusted.

3-4
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2. TRANSMISSION AND RELATED
ITEMS

The maotive power of the engine is transmitted to
the transmission via the clutch.

[Gear Selection]

The Model YM168 and YM168D tractors are
capable of heing operated in a wide range of
speeds, (six forward speeds and two reverse
speeds), through the combination of its gear shift
tever and range shift lever.

---4 15T SPEED SHI.
— 4TH SPEED SHIFT

F'4 )  ---# 2ND SPEED SHIFT

0 } — 5TH SPEED SHIFT

35
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-~ 3RD SPEED SHIFT
~— 6TH SPEED SHIFT
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2-1 Specifications

Item Specifications

Transmission | Type Mechanical;
Combination of constant mesh and selective mesh types

Control ievers Gear shift lever — 1 P.T.0. shift lever — 1
Range shift lever — 1 Front P.T.0. change lever — 1 {YM159D only}

No. of speeds Forward—8, reverse—2, P.T7.0.—2
T olcmaity | o 25 15 w0 020 o Z05 1T o
Reduction Intermediate | Gear type Spiral bevel gears
gear reduction Reduction 6.33
ratic
Final Gear type Spur gear
reduction " gegyction 5.2 [YM169, YM169D]
ratio
Differentiat type Straight bevel gears
Differential lock Type Ciaw clutch
Control lever Foot pedal
Functions When the foot peda! is activated, the motion is transmitted through a
cam to move the diferential lock cluteh, this locks the differential
lock clutch gear and difterential lock shaft to the differential assembly.

Over-running clutch Buiit-in claw clutch
Modei Speed Gear Range | Total reduc- | Transmission Travel speed
shift shift tion ratio gear ratio [Unit mph {kph)
| yM169 | Forwaid | 1st 1| L | aser | esr 0.73 (1.17)
YN169D " Znd 2 L 187.66 570 1.79 {1.98)
” 3rd 3 L 128.91 3.91 1.79 (2.88)
" 4th 1 H 62.85 1.9% 3.67 {56.91}
5th 2 H 37.12 1.13 0.23 {10.03)
6th 3 H 2543 | 077 9.08 (14.61)
Reverse st R L 230.05 6.99 1.81 (1.62}
" 2nd R H 4531 1.38 5.08 {8.18}
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2-2 Visual Inspection and the final reduction gear housing.
1} Check to see that there are no traces of 3} Check the gears for uneven wear, chipped
9il leakage or cracks in the transmission hous- teeth or cracks. |
ing.

2-3 Inspection by Testing Equipment

2) Check to see that there are no traces of ] ] i ) \
oil leakage or cracks in the rear axle housing Refer to the instructions and detailed drawings :

in Section 2, Chapter 4 for details on assembling
the transmission.

[Servicing Standard for Transmission Section] [Unit: inch {mm)]
No. ltem Standard Sp&leICattOf‘l Replacemem ]lmlt Testing equipment
1. |{Needte bearing in main shaft) I S
Quter diameter of main change 0.5902-0.5906 {15_3_01 1 —_ Micrometer
shaft
Inner diameter of main shaft | Cylinder gauge
0.8270-0.8276 (2130-020, —
: +3.007
Ciearance T - _L_
_ | 0.0086 (0.15)
_ i
2. |[Reverse gear} ;
ICuter diameter of metat 0.9826-0.9835 {25‘8 83?) - ! Micrometer
'r - p— — e e e e - '
iinner diameter of reverse gear O 9843-0.9851 {25+0 021} - - Cylinder gauge
Clearance ' : 0. 0008—0 0025 (0 020-0.062)  00118(0.3) |
'Outer d:arﬁal 5?&0@@?55& 9 7359 g 7374 {20 0. 013] — M:crometer
p.__. —_— - e S — ]
nner diameter of metal 0.7882-0.7890 (2033.04)) - Cylinder gauge
iCearance 7 0.0008-0.0021 {0.020—0.054] ;  0.0118{0.3) -
3. | [Low-hi reduction gear 34] :
Cuterdiameter of countershaft | 0.9835-0.9840 [25“8 ggg) : - Micrometer
_____ - i oo i
Inner diameter of low-hi i +0.021 i .
reduction gear 1 0.9843-0.9851 {25 } - Cylinder gauge
Clearance 0.0003--0. 0016 {0.007— 0 041} I 0 008 (0.2}
I . —— e e e . . e el e -
4. l{Cne-way clutch)
iQuter diaméter of connecting i 0.032 . .
ishaft | 0.3820-0.3924 {10_ -0 043} Micrometer
e L B
E_I.nzeidiamezer of bushing ; 0.3939--0. 39.45“(10:3 ggg] - i Cvlinder gauge
[Clearance i O 0001 ~0.0010 {0.003--0. 025} ’ C. 01 18 (O 31
|
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{Unit: inch {mm)]

pirmian liner

No. Item Standard specification Replacement limit Testing eguipment
8. |Backlash for all spur gears 10.006-0.012 (01_5_—63] o 0.02 (0.5) Dial gauge
8. |Deflection for all shafts, except _

differential lack shaft 0.002 (0.08)
SR .

7. |Width of groove for sliding gears | 0.2362-0.2441 (6*02) — Calipers
Thickness of shift fork tip 0.2205-0.2283 (679-2) — Calipers
Clearance 0.008—0.024 (0.2-0.6) 0.040 (1.0)

8. |Quter diameter of fork shafts 0.5889-0.5899 {1 5:88;2} - Micrometer

) . T T T v0.034, .
Inner diameter of shift forks 0.56912—-0.5919 (1 5+0.016] — Cylinder gauge
Clearance | 0.0013-0.0030 {0.032-0.077) 0.020 {0.5)

9. |Free length of shift fork springs | 0.6378-0.6575 (16.273:2) 0.5906 {15) Calipers

Fitted load of shift fork springs | 11.66—14.44 Ibs (5.29—6.55 kg) 8.33 |bs (3.78 kg)
Fitted length of shift fork springs | 0.4528-0.4724 {11.5-12) —

10. |Free length of low-hi shift fork : +0.7 .
spring . 0.6612-0.6787 (14 0 } 0.5118 {13} | Calipers
Fitted load of low-hi shift fork
- 15.50—21.32 Ibs {7.03--9.67 kg 9.04 Ibs {4.1 kg)
|spring "

Fi -hi shif
Fitted length of lowhi shift 5 4488 0.4567 (11.4-116) —
fork spring .

11. iBacklash of spiral drive pinion
{countershaft} and spirat ring 0.005-0.007 {0.13-0.18) 0.020 {0.5) Dizl gauge
gear R o

12. |Backlash between drive \ J, Dial gauge
pinion and ring gear { ' .

L -]
Backlash a: adjusting shims: 7}
0.004 and 0.012 (0.1 and
0.3)

13. | Backlash of differential | 0.004—0.008 {0.1-0.2) 0.020 (0.5) Dial gauge

pinion and differential side gears

14,

Irjlngr diameter of differential Cylinder gauge

pinion
*0.5906--0.5925 (15*3 0% -

Quter diameter of differential Micrometer

pinion shaft " -0.016 — ;
0.5892-0.,5899 {15_0‘034}

| 0.016 (0.4}
Clearance *0.0013-0.0033 {0.034-0.084) e
15, | Thickness of the differential

0.030-0.034 (0.875 995 0.024 {0.6) Calipers

39
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[Unit: inch {mm))

No. Item Standard specification Reaplacement limit Testing equipment
16.| Thickness of the differential 0.035 (0.9} 0.028 (0.7) Calipers
side gear spacers 0.039 (1.0} 0.031 (0.8)
0.043 (1.1) 0.035 {0.9)
0.047 (1.2) 0.038 (1.0}
17.| Outer diameter of metal .
oo 0§ |
Inner diameter of the different- :
+0.021 — Cylinder gauge
iat housing 1.0630—1.0638 (279" ") ylinder gaug
Clearance 0.0008—0.0029 (0.020—0.074} 0.012 {0.3)
18.1 Outer diameter of the final .
-0.020 - Micrometer
reduction pinion 0.8641-0.86%4 (22_q g53}
Inner diameter of metal +3.03 i
22 % 27 x 995 0.8661-0.8674 {2275~ 0.012(0.3) Cylinder gauge
Clearance 0,0007--0.0033 {0.020--0.086) -
19, P.T.Q. shaft deflection {at tip) = 0.012 {0.3} Dial gauge
20.| Play in direction of rotation —
between al| gears and shaft 0.012 {0.3}
splines
NOTES:
{1} Check to see that there is no looseness between the inner and outer faces of the
ball bearings and needle bearings. [f there is any looseness, or if any abnormal noises are
heard when turned, or if it does nor turn smoothly, replace.
Particular care should be taken in the case of needle bearings to see that the rollers are
not cracked or chipped.
(2} If the gears have any uneven wear, galling, or scoring, they should be repaired or
replaced.
1) Item 11 through 16 refer to measurements

of the differential assembty; Item 12 is carried
out at a point 90° from the axial direction of the
motive power rotation shaft. Adjustments should
be made in the following manner:

)

When the same drive pinion is reversed,

use the shims that were fitted initially.

ii}

When using a new ring gear and pinion:

a) Insert shims [{two sizes are available:
0.004, 0.012 in, (0.1, 0.3 mm)] between the
transmission case and the transmission case
front cover so that there is no space on the

310

Counter shaft assy

counter shaft.

b}  Fit the differential assembly into the
final reduction gear case.

c) Insert shims [({two sizes are available:
0.004, 0.012 in. (0.1, 0.3 mm}] between the
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ball bearing 6207 {right hand) and the cir-
clip 72 so that the backlash {Item 11) is
0.005 ~ 0.007 in. (0.13 ~ 0.18 mm}.

d) At this time take care to see that there
is no space between the differential housing
and the ball bearing 6207 {both sides), the
differential bearing case and the bal! bearing
6207 (left hand).

e} Measure the clearance C between the
final reduction gear case and differential
bearing case without shims, insert shims
equivalent to the clearance C and additional
shim 0.004 in, {0.1mm)}.

PARTS

194200—-32300 0.004 in. (0.1Tmm) Shim
194200-32310 0.012 in. {0.3mm} Shim

Counter shaft

Final reduction gear casey;

Clearance (drive pinion)
]
I

Transmission case

| ™
Shims

0.004, 0.012 in.{
{0.1, 0.3 mm)

[Detail Al

Counter shaft

Pid—

/

A

| Angular ball bearing
7204

Packing

*Transmission case front cover

I,"I Di.fferential assernbly

Differential housing

3. BRAKE

The brake serves not only to bring the tractor to
a halt when in motion, but the left and right
brakes of the tractor operate independently of
each other and allow the operator to negotiate
tight turns. The brake shaft of the tractor is
fitted behind the differential lock shaft and is
hermetically sealed to prevent water from enter-
ing when the tractor is used in irrigated fields.

The brakes are the internal expansion, mechanical
type. Foot pressure forces the brake linings
against the brake drum to brake the tractor. The

e

|
Brake rods

[ Detail B

/

Circlip 72
Shims 0.004, 0.01Z in.

Ball bearing 6207 (0'1' 0.3 mm)

: | 15062
Lock nuts  RBrake oedals
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brake linings/shoes are of the leading-trailing The parking brake consists of a locking device

type, and the same amount of braking force is coupled to the foot brake.
produced for both forward and reverse motion.

3.1 Specifications

Item Specifications
Type Internal expansion mechanical brakes
Methad Anchor pin method
Activation Foot pressure
Location Reduction pinion
Functianing independent function for Ie;; ;md right sides {may be coupled as needed)
Lining Specical woven material
Brake design Leading-trailing shoes
Brake adjustments Accomptished hy adjusting length of the brake rod
Parking brake Locking of the foot brakes

3-2 Inspection and Maintenance

Unit: inch {mm}

T
item f:;g;?;’tion !Replacement limit | Testing equipment Hlustration
1.| Inner dharmeter | 4,3307-4.2321 43911115} Calipers
| of brake (11070035, !
drums 0
Qut side 05
diameter of M0 5's 106.2
. brake linings ‘
i
2.| Thickness of ]
brake linings 0.157 (4] 0.098 (2.5) Calipers
3.| Inrer diameter |0.7106—0.7146 — Calipers
of brake case l18+0'15]
camn shaft +0.05
1 - i . .
oo "
HAITIS
Quter Q.7070—-0.7087 — Micrometer
“diameter of {18-0'043i
brake cam 4]
shafe
Clezrance 0.0020—0.0080 ' T
{0.05-0.193) oaz©3
L
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Item f;:;'i‘:i';:ﬁon Replacement limit | Testing squipment (ustration
4. | Inner diam- 0.9921-0.9980 _ Cylinder gauge
eter af +0.15
brake pedal 125.2 Q ]
Outer diam- 0.9822-0.9843 _ Micrometer
eter of prake {25 g )
pedal shaft -0.052
Clearance 0.0078-0.0158
10.2-0.402) 0.04 {1.0}
5.1 Sinking of Calipers
braking sur-
face of - .02 (0.5)
finings
6.| Brake pedal 0.79-1.18 . Straight scale
o (3030 236 (60) Brake
0.79-1.18 in
{20~30mm}———
Adjustment nut
-_.\\u %
Brake rod
Lock nuts Brake pedals
NOTES:

(1) The left and right brake linings are interchangeable, and it is a good practice to
rotate them from time to time 1o have even brake wear,

(2} In adjusting the brakes, adjust the play by extending or reducing the length of the
tumbuckle on the brake rod.

(3} Always make sure that the play is the same for each side. Otherwise, if the brakes
are interlocked and used to bring the machine to a halt or 10 reduce speed, the braking
forces for the left and right side will be uneven and the tractor will pull o one side,
which is extremely dangerous.

4. HYDRAULIC LIFT DEVICE

The hydraulic lift device is for handling imple-
ments. The hydraulic oil is the same oi} used for
the transmission, and contributes greatly to re-
duced maintenance cost since the operator does
not have to maintain various types of lube oils.

The so-called single-action type hydraulic system
lifts implements hydraulically but allows them to
be lowered by the force of their own weight.

313
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4.1 Specifications
Item Specifications
1. Hydraulic pump type GP1-C-5C
2. Hydraulic pump discharge volume } 3.43 US gals {13€)/min. at RPMs of 2600
L [0 0013 US gals;"rev {5 ccfrev}]
3. Low pressure pipe Dla 0 ?8 in, x 0.079 in. {22 mm x 2 t]
_4._ - Hngh pressure pipe N -'_ Dta 047 in x t 0.059 in (12 mm x I 5 t:l ]
5. Hydrauhc control rehef pressure full ﬂow i 1564 p5| (110 kg;’cm ) o
6. Hydrauhc cylmder bore 2 2 36 in [60 mm) ST
7. Hydraul;c paston outer dlameter 2 36 n {60 mm]
B Hydraulic piston rod Dla 098 inx L 4 57 [25 m;_x_ﬂﬁ mm} o
9 1 Lift crank Uength} o : 295 in {75 mm] ' T
100 Leftmg shaft {iength} i _-_“8 74 in {222 mm] o
— e
11. Lifting capacity at tip of lower link Mcre than 1210 Ibs (550 kg}
12. Full stroke lift time ' _1} 1.1 sec at RPMs of 2600
13. Lift arms {length) B ! 9.84 in (250 mml"__m” o o ]
4-2 Inspection and Maintenance
Chapter X1, Section & for details on assembling
the hydraulic system.
Urmit: inch {mm}

i
No. i ltem ’

R — - . v

1. Relief valve pressure {safety
valve pressure}

f ——— JR— ;

1.1811-1.1803

2. | Inner dnameter of the I|ftmg shaft |
bushings {left side} ; {30+8'025}

— o ———-—— 4

1.1795-1.1803
{3029 041!

Outef dlameter of the I|ft|ng shafl
{left side)

Clearance (left side}
3 Ilnner dlameter of the lifting
shaft bushings {right side)

1.3780--1.3795
+0_039)

(3579
1. 3?58 1 377¢

Outer diameter of the I:f!mg
shaft (right sidej

Ciearance {right side)

Standard specification

1564 psi (110 kg/em? )

" 0.0008--0.0026 {0.020—0.066)

00010 00039 (0 025 0098}

Replacement limit Testing equip

——

Cylmder gaug

0.016 (D.4)

- Cylinder gaug

i,
: N’ncrometer

0.015 (0.4)

Micrometer

ment

£

e
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Unit: inch {mm}

(3}

(1} The components of the hydraulic equipment are fitred selectively and are precision
finished by lapping, thus when they have been disassembled for maintenance, the follow-

ing points should be borne in mind:

i} Do not interchange spool;

i} Check beforehand the number of hydrauiic pressure adjusting shims fitted, and
make sure the correct number are used in assembiy.

No. tem Standard specification Replacement limit Testing equipment
4. [Hydraulic ¢ylinder bore 2.3622-2.38661 — Cylinder gauge
(60*3 1)
QOuter diameter of hydraulic 2.3598--2.3610 — Micrometer
piston 160_¢ 630
Clearance 0.0012-0.0063 {0.030~0.16) 0.012 (0.3}
5.1 Lifting capacity at the tip of More than 1100 (bs -
lower link {500 kg)
NOTES:

ifij  When assembling, components such as O-rings should always be replaced.

{2} When assembling hydraulic cviinder:

Be sure to align the assembly guide marks on the lift shaft, lift crank, and lift arms.

Also check the working pressure of the safety valve with a pressure gauge after the final
assembly has been completed.

Punched mark |

3-15

Make sure that each section of the system functions properly as it s assembled.

| Punched mark

Punched mark

{Both s:des)
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5. STEERING

The steering system must provide excellent steer-

Cotumn bush

(&)

5-1 Specifications

Steering worm

Coiumn jacket

Adjusting shim

ing performance during operation. This tractor
has a ball-nut type steering system,

Balt joint

Dust cover

Spring seat

: “~ Sockst
X Sp_ring

Plug

Unit: mch {mmj

item Specifications
Tractor model YM169, YM169D
Type Ball-screw
Gear ratio T i 189 : 1
Angle of motion of center shaft 2 x 43°
Sector gear module 35
No of teeth of sector gear on full circle basis 15
Worm lead o B 0.344 (8,731)
Direction of t:Nist of theworm Qear - T wL.eft
Lubrication Oil N Grease
Quter diameter of steering wheet i 15.8 {400}
Steering wheel play 1.17-2.0 {3050} m)

5-2 Inspection and Maintenance

The steering year box is capable of withstanding
heavy use, and there is rarely any need to dis-

assemble it for maintenance work.

Backlash adjustment can be done by varying the
number of adjusting shims fitted on the side of

the gear box.

Steering play adjustment can be done by adjust-

ing the backlash of the gears.

318

By turning the screw to the right, the amount of
play can be reduced. {The standard position f3r
the screw is a quarter-turn back from the point
at which the screw suddenty becomes hard to
turm.}

NOTES:
{1} Check whether the drag rod is bent.

(2} Check whether the ball joints function smoothiy.
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1.17-20in
{30—50 mm}

6. FRONT AXLE

The front axle is a Lemoine type axle supported
by a center pin. ft serves to keep the front end
of the tractor on an even keel when travelling
over rough terrain where the left and right wheels

6-1 Specifications

Steering gear box

Adjustlng screw

“ ?6 o

go over irregular depressions and mounds, and it
also provides good steering qualities. Other fea-
tures of the Lemoine type axle are that it pro-
vides high ground clearance and it is rugged and
therefore very durable.

Unit: inch{mm}

Model
oade YM169 YM169D
{tem
Tread 30.3 {770) 29.3 {745)
[ Tire size - 4.50—10—2PR ) E_12—2PR
Tire pressure 17.8psi  (1.25kg/ 17.8psi  {1.25kg/
Cm‘z} em?)
——
oenn 0.16-0.32 {4—8) 0.16-0.32 (4—8)
Camber 3° ! @
Caster 3° °
Trait 0.53 {(13,5) 0
King pin in- .
clination 7° 85
angle 1
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.
.'.

Toe-in gauge

| g
<SS

-
[

o

B

J ‘Adjust toe-in until
; -B— |A—B=0.157 ~0.315in.
l‘ {4 ~ 8 mm)

A

-

a:  Camber angle — provides stability in steering and straight
line performance,

King pin inclination — reduces steering effort.

Caster angle — improves directional stability.

Trail — distance between point at which an imaginary line
extending from the axis of the king pin intersects with the
ground and the point at which an imaginary line extending
perpendicularly from the axis of the wheel intersects with
the ground.

-2 w

Toe-in:  The difference between A and B. Serves to improve
directional stability. Because of the camber angle, the
left and right front tires each try to roll forward out-
wardly. This is prevented by the tie-rods, and so a certain
amount of slippage is created on the ground surface, and
directional stability tends to be impaired. To remedy
this, the toe-in should be adjusted.
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6-2 Inspection and Maintenance [Model: YM169]

Unit: inch {mm)

{1}  The king pin is integrated with the knuckle spindle so the spindle showld be

checked for cracks.

{2} Replacement of the king pin bushings is done by press-fitting the new ones in.

{3} If there is excessive up and down play of the king pin {frem 2 above), insert ad-

ditional upper cover(s).

{4} When the front hub begring becomes worn, the front wheels will develop a shimmyv
{a steering vibrarion or flurter in the vicinity of the kingpin), which will impair steering
stability, therefore, particular care should be paid to the front hub bearings when the
Jront hub s disassembled.

{5) To adjust the toe-in, first draw lines represcniing the center of the tire tread and
the horizontal center of the tires, and adjust the distance between the two wheels at the
front and rear of the tires. The actual adjustment is made by turning the turnbuckle 1o
adjust the length of the tie-rods; after the gdjusement has been complered, tighten the
locknuts securely.

3-19

Ne. Item Standard specification Replacement limit Testing equipment
1. [Inner diameter of king pin bush- | 0.9850-0,9871 — Cylinder gauge
ings (25 ﬁg%g]
Quter diameter of kmg pin 0.9822-0.9843 _ Micrometer
(25 9 452)
Clearance 0.0008—0.0049 {0.020—0.124) 0.016 (0.4)
2. |Up and down play of king pin 0.0118--0.0427 {0.3-1.07) Less than 0.07 (2.0} Dial gauge
3.|Inner diameter of center pin 0.8665—0.8693 — * Cytinder gauge
bushings {22%;8%) ;
Quter diameter of center pin (.8641-0.8661 ) _ Micrometer
22_§ 57!
Clearance 0.0004-0.0052 {0.01-0.133) 0.016 (0.4)
— - e .
4.| Front and back play of center pin ] 0.020 (0.5) i Dial gauge
I
NOTES:
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6-3 Inspection and Maintenance [Model: YM169D]

Unit: inch {mm}

No, Item Standard Replace- Testing
specification mant limit squipment
1 | Inner diameter of center pin 0.8665-0.8693 Cylinder
bushings +0.081 gauge
22,6010}
Outer diameter of center pin 0.8641-0.8661 Micrometer
220
-0.052
Clearance 0.0004—0.0052
(0.01-0.133) 0.016 (0.4}
2 | Up and down play in king pin 0.0004-0.0118 Dial gauge
{0.1-0.3) 0.0187 (0.5}
3 | Fore and aft play of center pun [4] 0.0187 (0.5} | Chal gauge
4 | Inner diameter of King pin bevel T TTee—e—
gear e
‘_‘___-__'_—-—-_
—————
Outer diameter of inner collar TTTY————
— - _‘_‘_:f_'_‘—.“—-——z.—._
Clearance T
No. Item Standard specification Replacement limit Testing equipment
5 gBea;:rHash of drive pinion and ring 0.004-0.006 (0.1-0.186) 0.020 (0.5) Micrometer
6 | Backlash of dif_f-ea;iél pinion and PO . o
differential side gear 0.004-0.008 (0.1-0.2) 0.020 (0.5) Micrometer
7
lnner diameter at differential pinion +0.05 —_ Cytinder gauge
*0.5906-0.5925 (15 H
Quter diameter of differentiai pinion 6 . Micrameter
shaft *0.5892-0.5899 (1670 01%)
Clearance *0.0013—0.0033 (0,034-0.084) 0018 (0.4
g | Thickness of differennial pinian liner 0.030-0.034 10.81-8_'823} 0.024 (0.6} Calipers
9 | Thickness of differential side gear 0.035 {0.9]) 0.028 (0.7} ! Calipers
spacers : i
0,039 (1.0) 0.031 {0.8) |
0.043 1.1) 0.035 (0.9) !
0.047 11.2] 0.039i1.0) 1
L i

3-20
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is carried out at a point 90° from the axial direction of the motive power rotain shaft,
and the adjustments are made in the following manner:
i When the same drive pinion and ring gear are to be reused, remember without

fail to use the shims that were firted initially.

ii}  When using a new ring gear and pinion:

a}  Use a mandrel instead of the differential carrier and use the shims [{two sizes
gvailable. 0.604, 0.012 in (0.1, 0.3 mm)] berween the front axle and front axle
case cap to adjust the reading for A to 0.6280 ~ 0.6319 in (16 * 8.05 mm).

b}  Fit the differential assembly with the front axle case.

¢)  Insert shims [two sizes available: 0.004, 6.012in (01, 0.3 mm){ between
the front axie (L) and between ball bearing 6207 so that the backlash {Irem 6] is
0.065 — G007 in (013 -0 18 mm),

Bolt M10
Drive pinion Front axle (R} _"l ?au bearing 6207
| 3 7
D \H
Mandirei /
Shims 0,004, 0.012 .'n.f P Front axte {L}
A: 0.6280-0.6319 in. {1610.05 mm) 10.5. 03 mmi) —_ )

. 0
B: 2.8343-2.8316in. (72 4 oy mm]) Ball bearing 6207 Differential housing
C: 2.362 in. {60 mm)

D: 6.0614-6.0630 in. (154_0 . mm)

d) At this rime, be sure that there is no space between the differential
housing and the ball bearing 6207 {both sides), the front axle (L} and ball begring
6207 (lighthand )

e)  Insert shims [0.004, 0.012 in {0.], 0.3 mm]}} between the front axle (R)
and front axle case so that there is no space at the places mentioned in [tem {d ]

f} Irem 11 through 14 refer to measurements for the bevel gears in the front-
gear cases; the adjustments are made in the following manner:
{1} When using the same bevel gears, remember without fail to use the shims
that were fitted initially.
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Unit: inch {mm}

item Standard specification Replacement limit Testing sequipmant
10 | Backlash between drive pinion and
ring gear 1 l _
/- o
=+ = |
Backiash a: adjusting shims Dial gauge
0.004 and 0.012 (0.1 and 0.3}
Backlash b: adjusting shims
0.004 and 0.012 {0.1 and 0.3}
11 | Backlash of bevel gear 15 and beval . {
goor 18 g 0.004-0.012 (0.1-0.3) " 0.024 (0.5} Dial gauge
12 | Backlash of bevel gear 13 and ) T
bevel gear 36 0.004-0.012 {0.1-0.3) 0.024 10.6) Dsal gauge
,_._: — - - . — . [ |
13 | Backlash between bevel gear 16
and king pin bevel gear 18 :
i —
/{y Teeth No.18 |
a
Teeth No.15 |
Backlash a: adjusting shims . Dial gauge
0.004-0.012 (0.1-.0.3) |
[
14 | Backlash between the kingpin i
bevel gear and the bevel gear
i
Teeth No.13 i
Teeth No.36
,! 8acklash a: adjusting shims | Dial gauge
i 0.004-0.012 10.1-0.3) i
! ) T A | I |
15 | Play in direction of rotatioh bet- _ 0.012 10.3)
ween all gears and shaft splines |

NOTES:

{1} Check to see that there is no looseness between the inner and outer laces uf the

ball bearings and needle bearings.

If this {5 the case, or if they emit abnornial noises

when turned, or do not turn smoothly, replace.

Partictelar care should be taken in the case of needie hearings to see that the rollers are

not cracked or chipped.

(2]  As for the gears, if there is any uneven wear, galling, or scoring, they should be

repaired to replaced,

{3) Ifrtem 5 through 10 refer to measurements for the differential assembly; ftem 10
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TRACTOR ASSEMBLY

1. GENERAL ASSEMBLY
2. TRANSMISSION ASSEMBLY

CHAPTER 4

2-1 PTO Driving Shaft Assembly . .. ... .. ... ... ..
2.2 PTO Fork Shaft Assembly | | .,
2-3  Front Drive shaft Assembly {YIWGQD] ...........
2.4 Front Drive Shift Shaft Assembly {(YMI6GD) . . . .. ..
2-6  Driven Shaft Assembly
2-6  Counter Shaft Assembly . ..
2-7  Low-High Shift Shaft Assembly . . . . . ... .. ... ..
2-8 Main Change Shaft Assembly . .. ... ... . .. ...
2-9  The Fork of the 2nd/3rd Speed

Shift Shaft Assembly . .. .. . ... L
2.10 Reverse/ist Speed Shift Shaft Assembly .. . ... ..
2-11 Main Shaft and Transmission Front

Cover Assembly . ... ..
2-12 Gear Shift Lever Assembly ... . ... . ... .....
2-13 PTO Reduction Shaft Assernbly . . ... .. ..
2-14 Connecting Shaft Assembly .. ... .. .. e
215 PTO Shaft Assernbly . . .. . ... oo L.
2-16 Differential Lock Shaft Assernbly .. . .. .. ... ..
2-17 Final Reduction Pinion and Rear

Axle Shaft Assembly .. .. ... oL
2.18 Differential Device .. .. ... ... . ... ... ... ...
2-19 Cam, Differential Lock Assembly . ... ... ... ..
3. FRONT AXLE ASSEMBLY ...... .. ... ......
31 For 4\Wheel Drive (YM169D) ... .. . ... ... . ...
32  For 2Wheel Drive (YM1839} | e
3-3  Differential Device Assembly {YMTGQD} .........
4. CENTER PIN ASSEMBLY ... ... ... ... .. .. ...
4.1  For 4-Wheel Drive [YM168D) . . .. .. ... .. .. ...
4-2  For 2-Wheel Drive {YM169) .. ... . .. ... ... . ..
5. BRAKE DRUM ASSEMBLY ............. .....
6. HYDRAULIC SYSTEM ASSEMBLY . ...........
6-1  Cylinder Head Assembly . . .
6-2  Lifting Shaft, Lift Arms, Lift Crank

Mydraulic Piston Rod Assembly ... ... .. ... ...
68-3 Controf Valve Assembly . . . . .. ... ... ... ..
6-4 Hydraulic Control Fork, Hydraulic Control

Lever Assembly . ... . . oo
6-5 Auto-return Bod, Operators Seat

Bracket Assembly . .. . ... ... L
6-6 Slow Return Valve Assembly .. .. ... ... ... ...
67 Lift Arm Assembly . ..o
68 Operational Precaution Points . . . .. ... ... ...
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{2} When using new bevel gears,
i) Insert shims [ two sizes available: 0.004, 0.012 in (0.1, 0.3 mm}] between
the bevel gear 15 and ball bearing 6304 so that the backlash (tem [2} of
the bevel gear 15 and king pin bevel gear 18 is 0.004-0.012 in (0.1-0.3

mm).

ii} Insert shims [ two sizes available: 0.004, 0.012 in (0.1, 0.3 mm)] between
the front gear box and front bearing case so that the backlash {Item 13)
of the bevel gear 36 and bevel gear 13 is 0.004-0.012 in {G.]1-0G.3 mm).

CAUTION:

1) Figures at the end of gear indicate the number of teeth.

7. REAR AXLE

7-1 Specifications

YM169-169D

temm T s,

Rear axle type

YM169/168D

Hatf-floating type

Tread adjustment

a-stage: 27.6-33.5 in {700—85C mm!

Tire size-‘:u “_Standard

QOptional

8_16—4PR F.. L.
B-16—4PR F.D {Turf tire}

Standard air pressure:
Standarg

QOptional

22.8 psii1.6 kg/em? |
22.8 psi{1.6 kg/cm?®} (Turf tire)

7-2 Inspection and Maintenance

No. [tam Standard specification Replacement limit Testing equipment
1 Final pinion shaft
. 0,883-0.924 .
outer diameter at — Y Micrometer
outer hearing (24.987-25.003}
Final pinign shaft ,
_ (.866—0.868 in. Micrometer

outer diameter at
inner bearing

{22.000-22.033}
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Chapter 4

TRACTOR ASSEMBLY

YM169-169D

1. GENERAL ASSEMBLY

1} Attach the clutch disc and pressure plate to
the main drive shaft, insert the shaft in the fly-
wheel, center it, and then secure the pressure
plate to the flywheel with bolts.

NOTE: Make sure that there is no oil on the mount-
ing surfaces of the flywheel and pressure plate.

2) Fit the main drive shaft into the clutch
housing.

3) Move the tractor towards the engine, and
attach the engine and tractor.

NOTE: Check to be sure the PTO main drive shaft is
correctly joined to the joint.

4) Assemple the tachometer cable, drag rod,
throttle rod, and decompression rod.

NOTE: All split pins should be replaced with new ones.

5} Attach the fuel oil pipe to the fuel pump.
Open the filter cock. Bleed the fuel system of air
at the fuel pump. Attach the return pipe to the
fuel injection valves.

NOTE: Replace the copper packing.

6) Attach the hydraulic pipes.

NOTES, Replace rhe copper packing on the tractor
side; make sure thar O-rings are in position on the en-
gine side.

a) Attach high and low pressure pipes to the tractor
side.

b} Atiach high and low pressure pipes to the engine.

¢} Secure pipes with pipe clamps.

7} Mount the battery. Connect the positive
and negative terminals,

NOTES:
aj Be sure the cushioning inserts are in position.
b) Secure the bartery clamp firmiy in position.

8) Attach the frant grilie.

9) Carry out electrical wiring (refer to the

wiring diagram}.

41

10} Attach the hood.
11) Attach the muffier.

12) Put in transmission lube oil.

[ASSEMBLY CAUTIONS]

1} When assembling the gears, fork, and fork
shaft be sure to pay close attention to the color
direction and position. Pay close attention to the
illustration so that they are put in properly.

2} The last figure of the gears indicates the No.
of gear teeth,

3) In the event that there are no instructions
for installing the oil seal, it should be installed
5o it is flush with the outer edge as shown in the
itlustraion.

4) Qil Seal Lip. To prevent damage to the O-
ring, instatlation shouid begin only after the shaft
and hole have been checked for any sharp edges.
In the event that there are sharp edges they
should be removed.

5} Be sure that the spring is completeiy install-
ed inside the oil seal. Check that it does not slip
out of the slot in the inside of the oil seal.

6) When inserting the oil seal in the shaft be
sure that the lip does not turn up. If the lip
turns up, pull it out of the shaft a little. Insert
the seal in the shaft again turning it lightty with
your fingers, it shouid return to its correct condi-
tions.
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Qut side

.

\ Apply grease

Prevent to turn up when inserting

7) Be sure to apply grease to the inside of the
oil seal lip to prevent damage to the lip. Also
before installing apply grease to both the lip and
the shaft.

8) - Be sure to apply grease to the Q-ring and to
the O-ring oil seal, and to the slot, shaft and hole
before installing.

9) Press-fit: To prevent defarming the bushings
and bearings during press fitting be sure to use ei-
ther a mandrel or an appropriate press fitting tool
for this operation.,

10) When assembling the bearings do not hit
them directly with a hammer. Use a drive-in tool
and plate as much as possible and hit them with
a hammer if needed.

11} When assembling the gear and stepped collar,
be sure to put them in the right direction. Pay spe-
cial attention to the direction of the gear chamber.

12) Tighten the bolts and nuts to their specified
tightening torque. The screws are made of light
alloy and should not be overtightened.

13) Use caution when unpacking, get rid of the
old packing, and completely remove any oil that
is on the surface with thinner, After it has com-
pletely dried apply bond.

YMI169-169D

14} Apply the proper amount of bond to the
packing, and be sure that none gets on the inside
of the case or the surface of the teeth. It can
lead to a clogged oil strainer or its malfunction.

15) Apply bond to both sides of the packing.

16) The circular ring and circlips sometimes be-
come weak after they have been removed, con-
sequently check them before assembly.

17) The following points should be observed
when connecting the “housing assembly clutch”
to both the transmission case and the gear case
assembly final reduction:

a)  When the main transmission is in the neu-
tral position the P, T.Q. transmission is in either
1o0r2.

b} It is connected to the P.T.O. shaft when
the latter moves clockwise.

18} When assemblying the clutch disc assembly,
six bolts 8 x 20 should be attached after they
have passed through the shaft and main driving.

19} When bending the cotter pin downwards,
bend it completely, along the nut or set pin.
Even when the set pin diameter is smail, making
the procedure difficult, bend and set it so that it
does not exceed the washer diameter.
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20) Drive-in Direction of the Roll Pin: Set the
crack at a 90° position from the load direction.
When driving in dually, the inside roll pin crack
should be positioned at 180°from the outside.
rall pin crack.

2. TRANSMISSION ASSEMBLY
2-1 P.T.O. Driving Shaft Assembly

1) Fit the (2) circlip 25 to the (1) P.T.Q. driv-
ing shaft,

2) Fit the (1) P.T.O. driving shaft into the
transmission case from the final-reduction gear
case side, while fitting on the (3) collar 256.5 x
32 x 32.2, (4} liner 25 x 33 x 1.6, {6} P.T.O. re-
duction gear 19 ,and the (6) liner 25 x 33 x 1.6.
Fit on the {7} circlip 25.

(1) P, T.Q. driving shaft
{9} Circlip 25

{8) P.T.0. sliding

3) Fit on the (8) P.T.0. sliding gear 16 and fit
on the (9) circlip 25.

4) To the assembled parts of (1}—(3}, fit on the
{11} liner 25 x 33 x 1.6 and press-fit the {10}
ball bearings 6303, and (12) 6205.

NOTES:

a} Apply grease to the inner surface of the (5}
PT.0. reduction gear.

b} Construction Difference in the (1) P.T.0. Driving
Shaft.

(7) Circlip 26
) Liner 25x33x1.6
(58) P.T.0. reduction gear 19

{31 Collar {31} Liner 25x33x1.6

W
- ‘/

{10) Ball bearing gear 16 26.5x32x32.2 {12) Ball bearing
- 12) Circlip 25 GL 6205
—
MK S
Clutch &b _ - '\-._.Jj-
hausing ! ] ]
sicde - . =
- -
3= &

ne

ZER

4-3

Final reduction
gear case side
{4] Liner 26x33x1 6
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2-2 P.T.0. Fork Shaft Assembly clutch housing side. Put the {3} P.T.0. shaft fork
in the center position.
1) Attach the {4) O-ring P11 to the {1} P.T.O. P
fork shaft.
2} Insert the fork of the (3) P.T.0. shaft fork
into the slot on the {2} P.T.Q. sliding gear.
3} Attach the items in step {1} and {2} from the
Transmission case
(@) O-RING P11
SHIFTER, P.T.Q. change
COTTER PIN 3x25
1 SPRING, shift fork
y STEEL BALL 5/16
OLANE WASHER {1} SHAFT, £.T.0. fork
shift fork o
Final reduction
Clutch housing side e [ —1+ 1T T gear case side
o VA

\ P.T.0.540 r.0.m.

P.T.0. shift y i
(3] FORK, shi Newtr

P.T.0. 770 [BOO] rp.om.
“;]r\ |

~— '|
\\{21 P.T.0, sliding gear 16
N

502" 31275 mml

4.4
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2-3 Front Drive Shaft Assembly {YM169D}

1} With the (1) front P.T.O. shaft in the trans-
mission case, insert on it the (3) front P.T.O.
sliding gear the (4) coilar 20.5 x 25 x 40, and

press-fit the {2), (6) ball bearings 6303 and 6204.

2) insert the (7) bearing retainer in the trans-
mission case, and then insert the (B) oil seal
TC20357, and the O-ring P-41.

{8) O-ring P41

(7] Bearing retainer

(6) Oil seal TC203567
{S) Ball bearing

(11 Front P.T.0, shaft

4) Collar
{20.5x25x40)

NOTES:
a) Be sure to check the gear direction, bearing
position and shajft direction.

{2} Front P.T.O, sliding gear 24

2] Bail bearing 6303

~— Clutch housing
side

2-4 Front Drive Shift Shaft Assembly {(YM
169D}

1) Fit the {4) O-ring P11 to the {1) front P.T.0Q.
shift shaft,

2) Place the (3) front P.T.O. shift fork into the
slot of the (2} front sliding gear.

3) Assemble the parts in step 1 and 2 from the
clutch housing side.

{1} SHAFT, front P.T.0O. shift
{2) Frant shding gear 25

{3} FORK, front P.T.O, shift
{4} O-RING P11

45

6204
A o
L i
I T -
i
W 1 b Win— ﬂ .
& $

Final reduction
gear case side

SHIFTER, front P.T.O, change
STEEL BALL 5/16
SPRING, shift fork

Final reducrtion
gear case side

b
Ij o L

COTTER PiN
3x20

Clutch housing side 4}
e_

12}

4.23” (107.% mm}

- -—-
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2-5 Driven Shaft Assembly

1} Fit the {3) circlip 25 to the {1} driven shaft.

2) After step 1, with the driven shaft in the
transmission gear case, insert the following from
the final reduction gear case side: {4} collar 25.5
X 32 x 24, (B) driven gear 15, {B} collar 26.5 x 32
x , {7} driven gear 18, (8) collar 26,5 x 32 x 24
{8} driven gear 13, {10} driven gear 25 and the

{12} Bat! bearing 6303 {11} Liner 17x30x?

{10} DOriven gear 25
{9} Driven gear 13

YM169.169D
{11) liner 17 x 30 x 1.

3} Press fit the (2), (12) ball bearings 6303.

NOTES:
aj It is easy to drop the {11} liner during assembly
s0 handle it securety.

b} Be sure 1o instgll the (5], (7} and {9} gears in
the correct direction since they perform chamfering
on one side.

{5} Driven gear 15
{4) Coliar 26x32x24

% Chamfering {3) Circlip 28 {2} Batl bearing
A . " i :
Chamfering - — {1} Driven shaft 3
% | LE 2 3
1
Clisteh housing side - G og F 1227 . D04
- - | (24 mm}fﬁ—{az )= (24 mm} B
1 A . .
i _ _ Final reduction
ia T - {} gear case side
% ) & N2
=g [— 3
R agy & {61 Collar 25 5x32x31

{7} Driven gear 18

{8} Collar 25 5x32x24

4-6
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2-6 Counter Shaft Assernbly

1} Insert the (2} doubie row angular ball bear-
ings in the {1) counter shaft, and attach the {3}
circlip 25.

2} Following step 1, with the {1} counter shaft
in the transmission case, attach the following
from the final reduction gear case side: {4} liner
25 x 33 x 1.6, {5} low-high reduction gear 34,
and {6} liner 25 x 33 x 1.6. Attach the {7) circlip
25. Then put in the (8} low-high sliding gear16
and attach the {9) circlip 26. Put in the (10}

front driving gear {11} liner 20 x 35 x 1, {12}
metal 20 x 25 x 22, {13) reverse gear {14} liner
20 x 35 x 1 and the {15} collar 21 x 27 x 38.5.

3) Press fit the {16} angular balt bearings 7204.
NOTES:
a} The (10) from driving gear is only for the

YMI65D, for the YM165 use collar 25 x 32 x 9.

{16} Angular ball bearing 7204
{156) Collar 21x27x36.5

{14} Liner
. | 20x35x1
/' i {13} Reverse gear 14/14
;-' { f
{ | 0.866"
i {22mmm)

Chamiering

-

T
ji]
1

b)  The left and right surface of the inner lace of the
{2} double row ball bearings are different. Insert the
higger side next to the pinion side as shown in the
illustration.

¢}  Be sure to apply grease to the inside of the (5}
low-high reduction gear 34 and the (13) reverse gear
as well as 10 the outside of the (12} metal 20 x 25 x

22,
{7} Circlip 25
8) Liner 25x33x1.6 {1} Counter shaft

(5} Low-high reduction (3) Cirglip 25
gear 34 {2) Double-row
{4} Liner angular balt

/ 25x33x1.6 / bearing
Faih W4
Az aNy)

7

AT

-
Cluiwch housing side

i L A W—— | ]
@ 1.437" % \\ ‘
(36.5mm) - Y,

..\ \
\ {9) Circhip 25

{10} Front driving gear 21
(110 Liner 20x35x %
ll2i Metal 20x25x22

Final reduction
gear case side

{8) Low-tigh sliding gear 16

() j

{2}

2.7
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2.7 Low-High Shift Shaft Assembly

1} Fit the {4} “O" ring P11 to the {1) low-high
shift shaft.

2} Piace the {3} low-high shift fork into the
groove of the {2} low-high sliding gear 16.

{1} SHAFT, iow-high shift

3) Attach the {5} circlip 15 to the {1} low-high
shift shaft {step 1) from the clutch housing side.

SHIFTER, low-tugh change
SPRING, low-high

COTTER PIN 3x20

PLANE WASHER shift fark
(2) Low-high shding gear 16 “ ehitt Tark % -
{3} FORK, tow-high shift i = STEEL BALL 5/16
{1}
{4} O-RING P11 Ctutch housing == _ =
side Final reduction
{5 CIRCLIF 15 p L___J o e
6} Groove
HIGH/ A2
LOW i
[L : 8. 71" (18mmi
5.67" {144mm} N
1
2.8 Main Change Shaft Assembly
1} Onto the {1} main change shaft put the {3}
collar 25 x 30 x 11, and the {4} main gear 31, fit
on the {5) circlip 25; and then put on the (6)
2nd/3rd gear {7) Ist/reverse sliding gear (refer
to Note ‘b’}, and the {8} liner 155 x 28 x 1.
2} Press-fit the {2} ball bearings 6303.
NOTES:
aj  Differences in construciion of the ([ ) main shaft:
8] 2nd/3¢d sliding gear 14/17
(7) Istireverse siiding guas 2 {5} Circlip 25 {21 Ball hearing
{ {4i Main gear 31 8303
{8} Liner 15.6x28x3 | — {3} Coliar 25%30x11
B {1! Main change
shaft Groove —
Chatch housing . AL Finzl reduchon
siche 7 F" s gear-side
: . —>
- ] !
et —
EC = L )

4-8

Chamitenng
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2-9 The Fork of the 2nd/3rd Speed Shift Shaft
Assembly

1} Attach the (4) O ring P11 to the {1} 2nd/
3rd speed shift.

2) Place the {3) 2nd/3rd speed shitt fork into
the slot of the {2} 2nd/3rd sliding gear.

3) To the assembled parts of step 1, attach the
(5) E-Retaining ring 12,

4} Place the (3) 2nd/3rd speed shift fork into
the center position.

0.39” 110mm}

| 3.09"(78.5mm)
T (4) O-RING P11

{3} FORK, 2nd{3rd speed shift

0.39" HOmm/ // (1) SHAFT, 2nd/3rd speed shiit

STEEL BALL 5116

SPRING, shift fork

1.39" [35.5mml

COTTER PIN 3x25

{2+ 2ndf3rd slicking gear 14/17 (17/21)
1 1_ .~ It 8 /,L -

i

! = 2nd /

:":I K
i i
I}' 2 x/ / Groove
jo—— I =T
x 1

{

‘i ! Neutral /
i /

! !

E-Retaining ring 12 |

Ia.
3
3

X

49
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2-10  Reverse/1st Speed Shift Shaft Assembly

3)

YMN169 168D

insert the part in step 1 from the clutch

housing side.

1}  Attach the {4) Q" ring P11 to the {1) Re-

verse/ 1st speed shift shaft.

4)

Place the {3} Reverse/1st speed shift fork

into the neutral position. {center slot).

2) Place the {3} Reverse/1st speed shift fork
into the slot of the {2} Reverse/1st sliding gear.

A
£.49" {12.6mm} / |

0.41" {10.5mm)

2,16 {55mm) {4) O-RING P11
{3) FORK, reverse/15t speed shift
STEEL BALL 5/16
SPRING, shift fork

COTTER PIN 3x25

—

Final reduction

gear case side

Clutch housing si - v - - -
utch housing side [ .
st
™ Heverse
MNeutral
{1+ SHAFT, reverse/}st speed shift

"""‘-—-\._\ (2} 1stfreverse siiding gear 25

£.697 {(170mm)
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2-11  Main Shaft and Transmission Front

Cover Assembly

1) Insert the {3} liner 16 x 21 x 1, and the {4)
needle bearing into the (2} main shaft.

2) To the assembled parts of step 1, press fit
the (5) ball bearing 620BNR, and attach the {6}
circlip 25.

3) Press-fit the (7} ball bearing 6204 into the
{1} transmission case front cover.

4) To the assembied parts of step 1 and 2 in-
sert the assembled parts of step 3. From the
front insert the {8) main shaft spacer and the {9}
oil seal TC20357.

5} Apply packing to the transmission case.

6} Attach the assembled parts above {step 1—4)
to the transmission case, and secure with {11}

{2) Main shaft

—
|
1
|
!

{S) Oil seal TC20357
( {8} Main shaft

copper packings {10 pes) and {12) bolts 8 x 20
(10 pcs).

NOTES:

a)  During step (6} it is easy'to drop the {13} main
change shaft’s {14) liner 15.5 x 28 x 1 and the {4)
needle bearing. It is therefore recommended that grease
be applied to them to prevenr dropping them. Also be
sure that the {4) needle bearing will hear the load
weight evenly.

i1} Transmission case front cover

(6} Circlip 25

spacer

{6} Ball bearing 5205NR

{7) Bal! bearing
8204 ]

{3} Liner 16x21x1

Front sige Y Eﬁ}

-~

P {14} Lines 15,5x28x1

Needle bearing
15x21x11
(K715 21 114

(13} MAIN CHANGE SHAFT

i (11} PACKING & copper

P {12} BOLT 8x20

{10} PACKING, transmussion case
[ront cover
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2-12  Gear Shift Lever Assembly

1) Insert the {4} gear shift ball onto the {2}

gear shift lever, and secure it with the spring pins
5 x 40, 3 x 40.

2} Attach the parts assembled above 10 the (16}

transmission case cover. Put the {7) gear shift
lever spring and {18} plain washer 12 on the {2}
gear shift fever, and attach the {5} circlip 30, and
(17} circlip 12.

3) Place the {15} safety guide into the {14)
transmission case upper cover slot.

{1} Gear shift lever knob

-
{2} Gear shift lever /

{3} Rubber boot —
{4} Speed change shifter bali \
5} Circtip 30
4
{6} Spring pin g:ag

{7} Shode lever spring

{8 Circhip 50
|

‘“+ i
{10} Copper packing 8 ——_

i9) Bolt 8x20 —

f—#

{111 Bolt 8x16 —‘--=_.,

4} Insert (13) packing between the assembled
parts of steps 1, 2 and 3, and secure with the {10}
copper packing 8 {4 pcs), and (9) bolts 8 x 20
{4 pcs).

5} Place the (3} rubber boot in the position
shown in the illustration, and secure it with the
(8) circlip 50. Attach the {1} gear shift lever
knob.

6} Insert the {19} transmission case upper cover
packing between the assembied parts (step 1-5}
and the transmission ¢ase. Secure it with the {12}
spring washers and {11) bolts 8 x 16 (8 pcs).

| {13} Transmission case cover packing

{14) Transmission case upper cover

{15} Safety guide
{16} Transmission case cover
{17 Cirelip 12

Plain washer 12/

1191 Transmission case upper

{12) Sprning washer 8 ) T (r-—\ :‘ : ] : . : ,—'j]
]

cover packing

4-12
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2-13  P.T.O. Reduction Shaft Assembly

1} Insert the {2} bushing intg the {1} P.T.O. re-
duction shaft as shown in the illustration., Put the
{3} one-way clutch {B), and (5) collar 25 x 30 x

34 on the {1} P.T.0. reduction shaft, and attach
the {4} circlip 25.

2) Press-fit the {8} ball bearing 6205 into the
tinal reduction gear case. From inside the final

(4) Circtip 25
{3} One-way clutch {B]
{2] Bushing

{5} Coltar 25x30x34

{1) P.T.0. reduction
shaft

Q177 in.

YMI169-169D

case, put the {7} P.T.0. reduction gear through
the parts assembled above. Pressfit the {8} ball
bearina 6304 from outside, and attach the {8}
differential lock shatt ring.

{&) Ball bearing 6205
{7} P.T.0. reduction gear 14
(8} Bail bearing 6304

{9} Differential lock shaft ring

{4 5mm) it§ J ‘w
ﬁj |

2-14  Connecting Shaft Assembly

1} Place the {2} spring, and {3} one-way clutch

A on the {1} connecting shaft, and attach the {4}
circlip 21.

181 P.T.0. driving

] {6} Circhp 22
shaft joint

o 75

2} Attach the parts above (step 1) to the P.T.Q.
reduction shaft (step 2—13).

3} Fit the {6} circlip to the middle of the {5}
P.T.O. driving shaft joint. Insert the {1} connect
ing shaft.

{1} Connecting shaft {2} Spring (3} One-way cluich {A)
=44} Circhip 23
o —0
1 /8 e

4-13
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2.16 P.T.0, Shaft Assembly

1) Press-fit the {10} bali bearing 8205 into the
center of the final reduction gear case,

2} Engage the {9) P.T.O. shaft gear 24
onto the P.T.0. reduction gear

3) insert the {2) seal coilar 30 x 40 x 15 on the
{1} P.T.O. shaft, then press-fit the (5) ball bearing
6206 and (7) collar 30.6 x 37.5 x 20.5, and attach
the (8} circlip 30.

4} Insert the (6) transmission case rear cover
to the parts assembled in step 3. Attach the (4)

{9} P.T.O. shaft gear 24

(13} BaH bearing

(8] Circhip 30

K 6205 {7} Coflar
' 30.5x37.5x20.5

circlip 62, and insert the {3} oil seat TC 40628.

5) Attach the {11) transmission case rear cover
packing to the final reduction gear case.

6} To the assembled parts of step 3 and 4 fit
the {9} P.T.O. shaft gear 24 and the {1}
sptine slot of the P.T.0Q. shaft. Attach the finai
reduction gear case, and secure it with the (12}
spring washer 8 and the {13) boit 8 x 25.

(8) Transmission case rear cover

{5) Ball bearing 6206

4) Circhp B2
/ {3} Ol seal TC40628

/ {2} Seal collar I0x40x15

// (31 P.T.Q. shaft

- ______{4}.},_____

2

{11} Transmiss:on case rear
cover packing

112} Spring washer 8

~ {13} Bolt Bx 25
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216 Differential Lock Shaft Assembly

1} Onto the {1} ditferential lock shatt insert
the (13} ball bearing 6204, and the (15} differen-
tial lock shaft gear Fit on the {16) circlip 20.
Looking at the parts assembled from the back,

attach the final reduction gear case from the left
hand side.

2) To the other side of the {1} differential lock
shaft insert the (2) ball bearing 6204,

(4) differential lock clutch gear (refer to Note),
and the 16} liner 20.5 x 29 x 1.5 Artach the (6)
differential lock shaft ring, and then insert the
{7} differential iock sprina. (8) liner 20.5 x 29
x 1.5, and {9) differential lock clutch.

3) Insert the {10} liner 30.5 x 46 x 1.5 on the

{9) differential lock clutch, and then attach the
{11} differential lock clutch ring, and the {12}
circlip 20.

{7) Differential iock spring

{5} Liner 24.5x29x1.6

{6) Differentiat lock shaft ring

{2) Ball bearing 6204
/‘l'l] Oifferential Jock shaft j S——

{4} Differentiat lock ¢clutch gear 14

YMI169-169D

g
* ﬂ' 7
- 4= - l .

CHEHE

ol 45

{8} Liner 20.5x29x1.5

{9) Driferential lock clutch

P10 Liner 30.5x46x1.5

\ {11} Dufterential lock clutch ring
{12} Curchp 20

- ;

{13} Ball bearing 5204

{15} Differential lock shaft gear 14

N&) Circhip 20
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2-17  Finat Reduction Pinion and Rear Axle

Shaft Assembly

{. Final Reduction Pinion

1) Press-fit the (4) ball bearing 6206, (6) “O"
ring P25, and the {7} seal collar 25 x 36 x 11 an
the {1) final reduction pinion.

2} Insert the items assembled in step T into the
{24) rear axle housing.

3} Insert the {3} liner 22.5 x 30 x 1, and metal
22 x 27 x 225 onto the {1} final reduction
pinion.

4) Insert the (5) oil seal TC36508 into the
{24) rear axie housing.

NOTES:
a}  Attach the 7] seal collar 25 x 35 x 11 to the
inside of the "0 ring slot.

b} Fir the oil seql TC3I5508 so it is flush with the
edge of the {24) rear axle housing.

¢} i} Length of the final reduction pinion (L }:
6.94in. {1755 mm/

it} Length of the fingl reduction pinion {R):
S541in (1375 mm)

d}  No. of teeth on the fingl reduction pinion: [

[t. Rear Axle Shaft Assembly

1} Fit the (16} ball bearing 45 x 80 x 18, (17}
coilar 40 x 55 x 38, {19) final reduction gear, {20}
coliar 30.2 x 45 x 10, and the {18} bali bearing
6306 on the (13} rear axle shaft,

2} Attach the {21) boits 8 x 16 (2 pcs} with a
{22} rear axle shaft washer, and {23) locking 46
to the {13) rear axie shaft.

3) Attach the {13} rear axie shaft (steps 1—-2)
1o the (24} rear axle housing.

4-16

4} Be sure that there is no “play” between the
{24) rear axle housing, and the following parts:
{16) ball bearing 45 x 80 x 18, {17} coliar 40 x
55 x 39, and the {19} final reduction gear.

B} Use the {12} special tool to fit the {16) bal!
bearing 45 x 80 x 18 so they are in contact as
shown in the illustration,

6) Be sure that there are no sharp edges on the
{13} rear axle shaft's hexagonal part, if there are
any sharp edges remove them completely.

Fit the {15} o3 seal TCHO7010 on the (13)
rear axle shaft to the front edge as shown in the
illustration.

NOTES:
a)  Be sure 1o attach the (17) collar 40 x 55 x 39
and (20} collar 30.2 x 45 x 10 facing the correct
direction.

b} Clean the (13) rear axie shaft, and remove any
grease from the hexagonal part before firting
on the {15} oil seal TCS37010

c} (13} rear axle shaft length:
16.4 in. (416.5 mm)

d} No. of teeth on the (19) final reduction gear.

52
e}  Be sure to bend down the (23) locking 46 on the
hegd of the (21) bolts 8 x 16 {2 pes).

f}  Tightening torque of the {21) bolis 8 x 16:
9. 12 fr-dbs (1.3 1.7 kg-m)
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{1] Final Reduction Pinion

(2} Meral 22x27x22.5

~— (4] Ball bearing 6206

~—{5) Oil seal TCIS508
// /

A

! //’//— (6) O-ring P25

N

//. _~~—17) Seal collar
A 25x35xil

A

o L=~ {B} Brake drum
///'_/ L
P
R o

T 19] Lock piate
i washear

T 113) Lock plate

—-— {11} Bolt 10x186

[

/|

E/

Ry

.
N
. ~— . __
. \‘
. p— {16) Ball beaning
\\ 45x80x(8
“—— {17} Collar 40x55x39

- {18} Ball bearing 6306
{19) Final reduction
gear 57
{200 Collar 30.2x45x0
{21} Bol1 BxI6
122) Hear axle
shaft washer
(23} Locking 46

{24} Hear axlp hoasing

{29} Rear axle
howsing packing

S (13} Rear axle shaft

{15} Shafr Ot Seal 45 7012
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2-18 Differential Device

L

{13} Spirat ring gear 38
{3} Differential thrust collar

{2} Ditterential tock pin

/ {1} Differential housing

— = —
(O @
—_ ' /
—— A7 \\ —
i@nl
; : I / {4} Ball bearing 6207 {2 pci)

{12} Liner 22 5x30x1 {2 pesi

—

111] Differential side
gear 14 (2 pcst

{5} Differentiat side gear spacer
(0.9, 1.0, 1.1, 1.2mm)

{8) Differential pimion liner (2 pes}

{7} Differential piaon shalt

/ 18] Ditfesential pinion 10 {2 pcst

{9} Bolt Bx18 {8 pcs)

1} Fit the following into the (1} differential
housing, the {8} differential pinion liners (2 pcs),
{8} differential pinion 10, (12) liner 22.5 x 30 x
1, the {5} differential side gear spacers {2 pcs),
{11) the differential side gear 14 {2 pcs}, and the
{3} differential thrust collar. Be sure to putin the
right and left {12} liners 22.5 x 30 x 1 {2 pcs),
the {5} differential side gear spacers {2 pcs), and

4-18

the (11} differential side gear 14 (2 pcs) at the
same time,

2} Fit the {7} differential pinion shaft into
place after passing it through the {1} differential
housing, (6) differential pinion liners {2 pcs) the
{8) differential pinion 10 {2 pcs}, and the {3}
ditferential thrust coliar.
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3) Be sure that the gears rotate smoothly. Ad-
just the backlash, if needed, with the (5} differ-
ential side gear spacers so it is within 0.004—0.008
in, {0.1-0.2 mm}.

4) Drive in the {2} differential lock pin through
the holes of the {1) differential housing and the
{7} differential pinion shaft.

5} Put the (13) spiral ring gear 38 on the {1}
differential housing, and fasten with the (9} bolts
8 x 18 {8pcs).

6) When the {9} boits 8 x 20 (Bpcs} are re-
moved, clean the bolt and screw hole with solvent
and apply lock-tiet then tighten them to prevent
from loosening.

7} Fit the {4) ball bearings 6207 {2 pcs} on the
differential housing.
NOTES:
a} When performing step 2, be careful to line up the
shaft and liner hole carefully to prevent damage to the
{6} differential pinion liner.

{a)

Disassembly

{9} Bearing case stopper

b) Apply grease to the outside of the {7) differential
pinion shaft, end the {11} differential side gear 14 (2
pes).

¢) Tightening torque for the (9} bolts 8 x 18: 17-22
fr-ibs {2 3-3 kgom),

d} There are four kinds of {5} differential side gear
spacers.
L 0.035in {09 mm)
it. 0039 in (1.0 mm)
i 0.043 in (1.1 mm)
v. 0047 in (1.2 mm)

{8} Differential case shim 0.004 in, 0.0012 in {0.1, 0.3 mm)

{7] Ditferential
bearing case

{4) Final reduction gear case

{6} Circlip 72

{5 Shum 72x0.1, 72x0.2

]
.
{1C} Bolt 8x2% {4pcs)

P— - —

- -

EEN—

!

il b

{3} Ball bearing 6207
{2 pcs)

(11} Connecung shaft

419

{2} Ball bearing 6207

{1} Differgnnal assembly
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1] Take out the {11} connecting shaft.
2) Remove the {10} bolts 8 x 26 {4 pcs).
3} Remove the (8} circlip 72.

4} Use a hammer and plate, to remove the (2}
ball bearing 6207 out to the left of the (1) dif-
ferential assembly,

5) Separate the (3) ball bearing 6207 from the
(1) differential assembly and the (7) differential
bearing case with a hammer and plate.

6) Take out the (1) differential assembly.

{b) Assembly

1} Insert the (1) differential assembly in the (4)
final reduction gear case.

2} Fasten the (6} circlip 72 on the (4) final
reduction gear case, and then insert the (7} differ-
ential bearing case.

3) Use (5) shims 72 x 0.1, 72 x 0.3 to adjust
the pinion and ring gear backlash to within 0.005-
0.007 in. (0.13-0.18 mm).

4) Insert the (8) differential case shims 0.004
in., 0.012 in. {0.1, 0.3 mm) to the position shawn
in the illustration. There should not be any play
in the {1} differential assembly in the arrow direc-
tion shown in the illustration.

5} Attach the (9} bearing case stopper, and {10)
belts 8 x 25 {4 pcs) to the pasition shown in the
iHustration.

NOTES:
aj He sure to bend down the {9) hearing case stopper
on the head of the {10} bolts & x 25 (4 pes)

b} Tightening torque for the (1) bolts 8 x 25 (4 pes):
I15.22 fr lbs (2.0-3.0 kg m).

4.20

2-19  Cam, Differential Lock Assermnbly

1} Attach the {4) O-ring to the slot in the
{3} differential lock cam cover. Insert the (1)
differential lock cam, and attach the cam cover
boot to the (3} differential lock cam cover.

2) Attach the {2) rear axle housing cover pack-
ing to the assembled parts in step 1. Attach the
final reduction gear case, and secure it with the
{6} bolts 8 x 25.

NOTES:
a) Attach the (1) differential cam lock so the spring
pin hole @5 in the horizontal position,

{7} Carn cover hoot
/’ 14) G-ring P15

i ! £ 131 Differenuial locx cam cover
/ / J"I r [2) Bear ante housing cover packing

/ rtl] hFtpremtial loek cam

y
Spring pan hole

étﬂu.s:

(6} Spring washer 8

(6] Bolt Bx25
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3. FRONT AXLE ASSEMBLY
3-1 4-Wheel Drive (YM169D)

1) Assemble {1} front axle case (R} and (2}
spiral ring gear, 38T assy.

Remarks: Backlash of Spiral ring gear should be
0.1~0.3 mm.

Four shim thicknesses are available as under men-
tioned.

Shim thickness (A): 0.1 mm x 2 pcs.

Shim thickness (B): 0.3 mm x 2 pcs.

2} Assemble {1) Front axle case (R} with (2}
spiral ring gear, 38T and Drive pinion shaft assy.
Remarks: Backlash of Drive pinion should be
0.1~0.15 mm,

Four shim thicknesses of pinion holder are avail-
able as under mentioned.

Shim A: G.1 mm x 2 pcs.

Shim 8: 0.3 mm x 2 pcs.

3} Assemble {3} Front spindle, {4) Front
Bearing Case and Front Final Gear.

- 111 Front axle Case {R)

{2} Spirat ring gear T38

{12) Front axle case (L)

4) Assemble (8) Front gear case, {7} Pinion
gear, T13, {8) King pin, {8} Pinion gear, T18, (10}
Upper front gear case and {11} Gear case cover.

5} Assemble {6) front gear case assy. {As
sembling step: 4} and {4) Front Bearing case
assy. (Assembling step: 3}

Remarks: Backlash of Front Final Gear, T36
should be 0.1~0.3 mm.

Be adjusted by Shim A & B

Shim A: 0.1 mm

Shim B: .3 mm

6) Assemble {1) front axle case (R) Assy. (As-
sembling Step: 2} and {12} front axle case {L}
with {14} Pinion Gear, T15,

7} Assemble front axie case (L) & (R) assy.
and (B6) front gear case (L) & {R} assy.

8) Assemble {10} upper front gear case and
{18) knuckie arm {L) and {R).

{15} Knuckle arm (L}

{11} Gear case cover

— {9} Pinion gear T18

110} Upper front gear case

(8) King pin

{7} Pinion gear T13 —

{8) Front gear case — -

{14} Pinion gear T15

15 Front final gear T36

4.21
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3-:2 2-Wheel Drive (YM169)

1) Assemble (1) front wheel hub, (2} ball
bearing 6205, {3} washer 42x51.8x1 and {4) oil
seal.

2) Assemble {1) front wheel hub, assy. (As-
sembling Step: 1} and (5} king pin.

3}  Assemble (8) ball bearing 6204, {7) washer
20x44x3.2, (8) castle nut, M20 {9) cotter pin
4.0%x40, {10 cover, front wheel hub (5} and king

pin.

4)  Assemble (11) bush 25x29x30, (12} ball
bearing 51105 and {13} oil seal into Front Axle
case.

§)  Assemble (11} bush 25x29x30Q, G-ring 1A-
2025, cover of king pin and (5} king pin (After as-

sembling step 1~4}.

6) Assemble (14) key 7x26, (15) knuckle arm
and (5) king pin.

{8) Castle nut M27

{10} Cover, front wheel hub

{8} Cotter pin 4.0x40

{71 Washer, 20x44x3.2

{6} Ball bearing 6204

t

4.22

{3) Washer 42x51.8x1

)

{15) Knuckle arm

{14} Key 7%26

{16} Front axle

{4) Qil seal {11) Bush 25x29x30

— (12) Ball bearing 51105

{13) Oil seal

{5] King pin

12) Batl bearing 6205

{1} Front wheel hub
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3-3 Differential Device Assembly {YM165D,
front axle)

1} Attach the (2) ball bearing 6305 and the {3}
circlip 25 to the (1) spiral pinion shaft.

2} Attach the {4) ball bearing 5304, {6} oil seal
TC30458, (7) 0" ring GB0, and (B} circlip
52 to the {5} front axie case cup.

3) Attach the {5} front axle case cup {step 2)
to the (1) spiral pinion shaft.

4} Insert the (1) spiral pinion shaft {step 3}
into the {9} front axle case.

5} Use a mandrel to determine the position of
the {1} spiral pinion shaft. To adjust use front
axte shims 0.004, 0.012 in. (0.1, 3.3 mm}

6} Attach the {11) bolts 8 x 30 {3 pes), {15}
universal flange, {12} lock plate washer, {13)
lock plate, and {14) boit 8 x 16 as shown in the

iHustration.

7) insert the {16} differential assembiy into the
{8) front axle case.

8) Use (17} shims A to adjust the pinion and

i Frontaxle
1y (20} Bolt
24~ {18} Fr

{17} Shims A,
S B

«|16} Ditferential assembly

};'l | (3} Circlip 26
)

ring gear backlash to within 0.004—0.012 in.0.1—
0.3 mm}.

9} Attach the (18} front axle {L} to the {3}
front axle case.

10} Attach the (19} front axle {R) to the {3}
front axle case.

11) insert shims B into the position shown in
the illustration to eliminate play between the (16}
differential assembly and the {18) front axle (L)
and the {19} front axie (R).

NOTES;
al  Insert the (6) oil seal TC 30458 so it is flush
with the end of the (5] front axle case.

&} Tightening torque:
(11)bolt 8 x 36: 9-12 fribs (13— 1.7 kg-m)
(13} bolt 8 x 16: 17-22 fr-ibs (2.3- 3.0 kg-m)
(20} bolt 10 x 28: 33-43 f1-lbs {4.5-6.0 kgm}
(21) bolt 8 x 25 : 17-22 frlbs (2.3-3.0 kg-m)
¢} Shims A & B: shim 72 x 0.1 mm
shim 72 x 0.3 mm

flange packing (L)

10x28 {pcs}

ont axle {L}

{7} O-ring GBO

Ball bearing 6305

Front axle case shim 9.1, 0.2
44} Ball bearing case 6304
{61 Oil seal TC30458
Q-ring P20

{15} Universal flange

Fa {12} Lock plate washer

| {1} Spiral pinion shaft
LW {9) Front axle case
., = Front akle case cap

"L <8 Circlip 52
e

§

™,

, R

Breather 10 -,

Front axle

flange packing &) -. .

{21} Bolt 8x25 -~
{11 pcs)

/+ {13} Lock plate
/ 114} Bolt 8x 16
/- Spring washer 8

(11} Bolt 8x30 {3 pes)

(5} Front axle case cap

-\\ {20) Shims B

- (18} Front axle (B}

4-23
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4. CENTER PIN ASSEMBLY
4-1 For 4-Wheel Drive {YM169D)

1) Press-fit two sets of (1) oil seal, SD22327
and {2) metal, 22x25x27 into {3) front axle case.

2) Insert (4) center pin through (5) front axle
bracket and {3) front axle case.

3) Tighten (4) center pin to (3) front axle case
with {6} hex-hot, M12x25.

{2) Metal 22x25x27

N

7
H

YM169-169D

T

1 —— {4} Center pin

{3} Front axle case

{1} Qil seal, SD22 327
5} Front axle bracket

b— (6] Hex holt M12x25

24

{1} Dil seal, SD22 327
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4-2 For 2-Wheel Drive {YM169)

1} Press-fit two pcs. of {1} bush, 22x2bx25 into
(2) front axle,

2} Insert {3) center pin through {4} front
axle bracket and {2) front axie.

3} Tighten {3} center pin to (2} front axie
bracket with {5} hex-bolt, M12x25.

(7 .

L

/

{5} Hex bolt M12x25

-

(3} Center pin ————
}

Lms
(4} Front axle bracket —D_' }
{2} Front axle ‘

11} Bush 22x25x26

- |

[

\

4.25
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5. BRAKE DRUM ASSEMBLY

1} Attach the {2} "0 ring S 16 to the (1)
brake cam shaft. Insert the {3) brake cover, and
attach the {4} brake cam shaft ring.

2) Attach the {6) brake shoe return spring to
the (B} complete brake shoe. Attach the brake
cam shaft {step 1} to the brake shoe {step 2}.

3} Insert the {7) brake cover packing between
the step 1 and step 2 parts. Attach the {8) rear
axle housing, and secure it with the {9) nut 8.

NOTES:
a) Tightening rorque for the {9} nur 8 912 fr ibs
{0.13-0.17 kg m).

k) There is no need o apply sealent to the {7} brake
cover packing.

7] Brake cover packing

Spring washer 8

\ (9} Nut 8
\ .
. = gl Stud bolht Bx 17

<3
| . P {6} Brake shoe refurn spring
] ::],.——""“-/—--— {6} Complete brake shae
- s x/__..,. -
. VY

58

1

j

/— {3} Brake caver

L ‘/’
T_ [4} Hrake camshaft ning
—
— {2} O-ning 518
L_/ @ / (1) Brake camshafl

'|I
|
1

- B} Hear axle housing

YM169-169D
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6.HYDRAULIC SYSTEM ASSEMBLY

4-27
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6-1 Cylinder Head Assembly

gL bnig (£1)

Sid BuL-o gl

Bulsnoy JapuilAd DNeIpA R

tid Bun-o {22

183s aajea doig ()

peay apullAD (|}

{v} anjea do1g ()

{") sajea doig {g)

A/..l.llllllll
e
{32d p} GEXZ L V

1og (£¢)

{sod ) Zi 1

Jaysem Buludg ($7)

ri |

1

.,\

{61) edid JapunAp
\A\
1
1

uosid S ReIpAY (O}

=

w0sd Bul-g (12}

s

4
Nt

g

poJ volsid 2 NeJpAH

apinB
anea do1g (/)

Pan)
7

6d BuirQ (9}

|~
d momxm |\
uid Buladyg {6}

915 But-g {5}

\
v
_

e
|

3

DA J

{r) 915 Bul-Q

o .

x\

9L/ 11eg (915 {7 1)

6d Bui-Q (L1

Butids aajea A1ejeg (£1)

_ 1288 an|BA AL3JES (D)
\l‘ £95 bul-0 (1)

Buiyzed jaddod {F1L)

g| Bnid sajes AlB4eS (G

4.28



Chapter 4 Tractor Assembly

{Refer to the diggram on page 4-28. )

1) Stop Valve

3. Insert the (4} {5} Q" ring $18, and the {6}
Q" ring P9 into the {1) cylinder head, (2) stop
valve seat, and {3) stop valve A,

b,  Screw in the {8) stop valve B from the inside
of the {7} stop valve guide, and attach the {8}
spring pin 5 x 50, The {8} stop vaive B should ex-
tend out to the position shown in the illustration.

¢. Insert the (2} stop valve seat and (3} stop
valve A into the (1) cylinder head.

d. Screw in the stop valve guide (step b) into
the {1} cylinder head.

2) Safety Valve
a.  Insert the {1Q) safety valve seat with the
{11) O ring P9 into the (1} cylinder head.

bh. Insert into the assembled parts of step a. the
(12) steel ball 3/16, and the {13) safety valve
Spring.

c.  Attach the {14} copper packing 16 and {15}
safety valve plug 16 to the {1} cylinder head.

3} Piug 18
Insert the {18} "C' ring P15 into the cylinder
head and attach the {17) plug 18.

4) Cylinder Pipe, Hydrauiic Piston
a. Insert the (18) “O" ring S 63 into the (1}
cylinder head, angd attach the {19} cylinder pipe.

b.  Insert the {20} hydraulic piston with the
(21} "O" ring P 50 A into the assembled parts
above.

¢. Insert the {22} 0" ring P14 into the (1)
cylinder head. Insert the (24) spring washer 12
{4 pcs) in the {23} boits 12 x 35 {4 pcs}, and
attach the parts assembled above to the hydraulic
cylinder housing.

4-29
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NOTE:
Tighiening torque
Parts fr-ib fhg-m)
{?7) Stop valve guide 25 36{35 - 50/
(15} Safety valve plug 16}
(17} Plug I8 LS8 72(8.0- 10.0)
{23) Bott 12x 35 (4 pes) L

{19} Cylinder pipe Screw in completely to

the { {) cviinder head

6-2 Lifting Shaft Lift Arms, Lift Crank, Hyd-
raulic Piston Rod Assembly

{Refer to the diagram on page 4-30.)

1) Insert the {2) bush 30 x 30 and (3} bush
35 x 30 into the (1) hydraulic cylinder case to
the position shown in the illustration.

2} Attach the {5) hydraulic piston rod, (6} lift
crank pin, (7} spring pin 5 x 28, and (B} spring
pin 3 x 28 10 the (4) iift crank.

3} Place the assembied parts in section 2 into
the {1} hydraulic cylinder case, and insert the {3}
fifting shaf1.

4} Fit the center groove of the {3} lifting shaft
to the center of the {4} lift crank, and fasten the
{10} lift crank set bolts.

5} Insert {11} liner 30.5 x 45 x 1 {2 pus), the
{15} Q" ring P30 (2 pcs), the {12} hit arm (L}
and the {13} lift arm (R} on the {3} Lifting shaft,

6) Attach the {14) bolts 10 x 45 {2 pcs) so
there is no play between the {1} hydraulic cylin:
der case and the {12} lift arm (L} and the {13}
lift arm (R}.

71 Attach the {16} cylinder case protector to
the {1} hydraulic cylinder case by the {18} copper
packing B {3 pes} and {17) bolts 8 x 22 (3 pes},
and lock the {17} boits 8 x 22 (3 pcs) in place
with {18) wire 0.8 x 220.
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NOTES:
a)
firting.

bj

Tightening torque:

Tightening torgue
f_?:_z‘bs {kg-m)

17 22023 3.0y

33 43{4.5 6.0)
{14} Bolt 10x45 )

Parts

(10} Lift crank set bolt

{1) Hydraulic Cylinder Case
19} Lifting shaft

{4} Lift crank

—~

{14) Bolt 10x45
{12) Lift arm (L)

-

There should be
no “play’”

I
I
/ {5} Hydraulic

Q-ring P30

{10} Lift crank
se1 boit

s

Set the punch mark for the step 3 and step §

i Punched mark

A\

piston rod \

)
{2) Bushing 30x30 |
{7} Spring pin 5128 /

{3} Bushing 35x30

{8} Spring pin 3x28_// ]
{6} Liftcrank pin | 151 Oxring P30 {2 pcs.)

Punched mark

\ Liner ?0.5:4.5:&1__

)

NOTE:

[ 1] Before step I, align the venter of the hole for the
{2} bushing with the center groove line of the { 1) hvdrau-
lic: eylinder case.

4-30

{Both sides)

{171 Bolt Bx22 {3 pcs.)
Cotter packing 8 _[3 p_cs.! _

{10} Lift crank
___setbolt

[2f  Be sure there is no “plav’ benween the 18) fift
crank pin and either the (4] f cranh or the (5 ) hvdraufic
piston rod; and between the (6) g crank piv and the
{7} spring pin 5 x 28
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6-3 Control Valve Assembly

1} Insert the {2} seal washer and the (3) “O"
ring P14 into the {1) hydraulic cylinder case.

2) Insert the (5) O ring P14 {2 pcs) into the
{4} contral valve.

3} Attach the assembled parts of step 2 to the
parts of step 1, and secure with the (6} (7) con-
tral valve set bolts (2 pcs).

NOTES:
a) Tighten the {6} (7) control valve set bolts {2 pes)
uniformly to the required torque.

b} Torque for the (6} (7} control valve set bolrs:
33 40 fr-lbs (4.5 5.5 kg-m/

¢} DO NOT turn or take apart the nut or spindle that
is attached to the botiom of the (4) conrrol valve

= Cylinder head

'//
Pt - — 8] Control valve set bolt
.z/ /'/’--
T -
T - _—— {2} Seal washer
o e
; -’/ "_,-’-. -’/--
| P T P ~- {7 Control valve set bolt
// // "/-. /
,/ / ,— Sprning washer 12
7
| - Plain washer

— i1} Hydraulic cylinder case

5y

= {3} G-ring P14

/ =8} O-nng P14 12 pes)

— {4) Controt valve

6-4 Hydraulic Control Fork, Hydraulic Control
Lever Assembly

1)  Attach the (2} circlip 14 to the (1) hydraulic
control lever, and insert the {3} contral fever hiner
and the (4} 0" ring $12.

4-31

j &l

Do not disassembie this portbon duning regular inspection

2) Place the (5} hydraulic controt fork in the
(6} hydraulic cylinder case. Insert the assembled
parts in step 1 in the (6) hydraulic cylinder case,
and the (B) hydraulic control fork. Be sure to
place the (8) spring pin & x 25 of the 171 conurol
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valve spool on the slot of the (58} hydraulic con-
trol fork.

3) Screw-in the {8} nut 6 on the {10) set bolt
6 x 30, and then attach it to the (5} hydraulic
control fork.

4) Insert the (12} steel ball 13/32 and (13} lock
spring on the {11} lock spring support.

5} Insert the assembled parts of step 4 into the
{14} final reduction gear case.

8} Attach the {18} spring cover packing and
{186} lock spring cover to the {14} final reduction

¢ [9) Nut B

case

- Rear side

{71 Control valve spool

£ o
{8] Hydrautic control fork ~ /

{8} Spring pin 6 x 25

Control valve ——

{6 Hydraulic cylinder housing -

{10} Set bolt 6 x 30
{d

{14} Fina! reduction gear —— ]

{11) Lock spring support -~

gear case. Secure it with the {17} spring washer
8 {2 pcs} and {18) bolts 8 x 20 {2 pes).

NOTE:
Parts Tightening rorque
ft-lb (kg-m}
(10} Set bolt 6 x 30 6-9(0.8-1.2)
(9} Nuté 4-5(65.07)}
{18} Bolt8x 20 9--12(13-1.7)

14} O-ring 512

{3) Contral lever liner
{2} Circlip 14

/ ,/+

{18} Boit 8 x 20
{17} Spring washer 8

s
s -
]

{16} Lock spring cover
{15} Lock spring cover packing
{13} Lock spring

{12} Steel ball 13/32

4-32
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6-5 Auto-return Rod, Operator's Seat Bracket (og, goir 12x25 (2 pes)
mbl {24) Spring washer
Asse Y 12 {2 pes)
{18} Breather pipe 12
/___ saddle packing {21) Screw 6x
{19) Cushion plate
L €0 T T
BN ' T ;
i
{12} Hydraulic L L | ‘
ydrauli
contral lever //__‘ :
{11} Cotter pin 1. C} ] _@ ' |
Ix20 \
{1Q) Plain washer 12 : /
(5) Auto-return \ ! B
suppart pin - 1 - — - -+ —_—
{8) Auto-return . /
rod support A \ !
{18) Spring washer 8
(2 pcs) ;
{16) Bolt Bx20 — - B
{2 pcs) [ ——
\
- . / High pressure pipe
|
|

{2) Auto-return {13} Cotter pin 3x20
stopper (2 pcs.)

|

i

{7 Plan washer 8 ‘

(14} Lift arm {Fi}ll {6 Lock pin spring (22} ?gggsg.]washer 10 .

e (OS5
(4) Bolt 6x18 {23} Bolt 10x20 (3 pes.) @J
{2pes.) TN
i

{17} Operator’s
{3)Nut 6 {2 pes.) —

seat bracket

(81 Cotter pin 3x20

{20 Hydraulic . — |

cylinder case a

{Z7) Bolt 10x35
{10 pcs)

{26} Spring washer 10
110 pes.)

4.33
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1) Insert the (2} auto-return stoppers with {3}
nut 6, {4} bolt 6 x 18 (2 pcs) {b) auto-return sup-
port pin, {6) lock pin spring, {7) plain washer 8
on the {1} auto return rod, as shown in the illus-
tration. Attach the (8} cotter pin 3 x 20.

2) Attach the {(9) auto-return rod support, {10}
plain washer 12, and {11} cotter pin 3 x 20 to
the (56} auto-return support pin.

3) Insert the {1) auto-return rod in the hole of
the {12) hydraulic control lever, and attach the
{13} cotter pin 3 x 20,

4} Attach the (9) auto-return rod support to
the (14) lift arm (R} with the {15) spring washer
8 (2 pcs) and the (16} bolts 8 x 20 (2 pcs).

5) Place the (18) breather pipe packing in the
bottom of the breather of the {17) operator's
seat bracket.

6) Attach the (19} cushion plate to the {20} hy-
draulic cylinder case with the (21} screw 6 x 12.

7)  Attach the {17) operator’s seat bracket to
the {20) hydrautic cylinder case with the {22)
spring washer 10 (3 pcs), (23) bolts 10 x 20 (3
pcs) and the (24} spring washer 12 {2 pcs) and
{25) bolts 12 x 25 (2 pes}).

8} Arttach the items assembled in steps 1-7 to
the final reduction gear case with the (26) spring
washer 10 (10 pcs) and the {27) boits 10 x 35
(10 pcs).

9) To make the (2) auto-return stoppers op-
erate, adjust the iift arms (R) and (L) to the
desired height and tighten the {2) auto-return
stoppers with the {3} nut 6 {2 pcs) and {4) bolts
6 x 18 {2 pcs).

NOTE:
Tf'_é!i?ém’ug forglic
Farts fr-db fhg-m )
{3) | Nut 6 (2 pes) 4 F(6L5 1.7}
{4) | Bolt 8x 1812 pes) 6 (0.8 1.2)
1123} |Bolt 10 x 20(3 pes) | 15 22¢2.0 3.0/
L

4-34

(23)
(27)

Bolt 12 x 25(2 pes)
Bolr 10 x 35 (1) pes)

29-43(4.0 6.0/
25 .36 (3.5-5.0)

6-6 Slow Return Valve Assembly

1} tnsert the (2) ’O” ring $12.5 into the (1)
slow return plug 16, and then screw in the (1)
slow return plug 16 into the {3) final reduction
gear case.

2) Insert the {5) slow return spring, {B) plain
washer 8, and {7) “0" ring PB into the {4) slow
return adjusting bolt.

3) Screw in the (4) slow return adjusting bolt
{step 2) into the (3) final reduction gear case
{step 1).

NOTE:
a} When screwing in the part with the {2} 0" ring
S125 and  the {7) "0 Fng P8 le sure not to

damage them,

b) (1} slow return plug 16 tightening torque: 5€€ 1€X1.

32 felb (70 85 kg-m)

7 7 {4) Slow return
! arjusting bolt
- {5} Slowy return
bolt spring
(8) Plain washer B

- {7) Oing P8

= = {l} Slow return
pluy 16

/121 Owing $12.5

) (3} Final reduction
c gear case

Hydraulic
control valve
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6-7 Lift Arm Assembly

1} Insert the {2} spring washer 14 in the (1)
lift arm pin and tighten.

2} Insert the (4) spring washer 14 into the (1)}
fift arm pin, and retighten the {5) nut 14.

NOTE: Be sure to attach the {2} {4) spring washers 1o
both sides of the (3) lift arm.

-— Ball & socket
lock pin

{I} Lift arm pin

- Complete fift link

--—- - {2) Spring washer 14

A i‘ — {3} Lift arm
/ Q" e {4] Spring washer 14
T (5) Nut 14

6-8 Operational Precaution Points

1} Auto Return Rod

The hydraulic control fork’s protruding part and
the edge of the hydraulic pistan will act to stop
the lift arms when they are placed in their fur-
thest position, and the lever will return to its
center position. For the desired lift arm height
adjust the position of the auto return stopper.

/ - Auto return
stopper

7

Lift arm

Haising
adjuster

I

Auto return 77

stopper
Lowering
adjuster

4-35

2} Hydraulic Pressure Outlet {M18 x 1.5}

Be sure to foliow the following steps when

releasing pressure from the hydraulic oil outiet:
a) Move the lift arms a little {about 10°) from
the top position (with the implement attached
to the 3 point hitch), completely tighten the
stop valve, and secure the lift arms.

b} Put the hydraulic control lever in the top
position.

Hydraulic pressure
outlet M18x1.5
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3} Hydraulic Pressure Divider
For the hydraulic pressure divider dimensions
refer to the following illustration:

To in pory
(pressure}
\\.

" Hydraulic block Hydraulic
prassure inlet

To out port
Urut: o, {mm) {return)

A 0831035
1 1.378 135)
S3.228 {821
- 1181 {20}
1,969 (50)
10,906 (23)

mmOoOm

4-36
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Adjusting procedures have been explained item
by item in Chapter 3, Tractor Construction and
Maintenance. Please refer 1o this chapter for
details.

1. CLUTCH AND RELATED ITEMS

{1} Height of release lever (See page, 3-2)

{2} Clutch pedal stroke and play adjustment

{See page, 3—4)

{3)

Instructions for attaching the safety switch
{See page, 3-4)

2. PTO AND RELATED ITEMS
{1

1} Loosen check chain sc the lower link can
move freely.

Attaching 3-point hitch

2} Back up the tractor to line up the center of
the tractor and the implement.

3) Couple the left lower link.

4} Adjust the height of the right {ift link, and
coupie the right lower link,

5) Attach the tractor side of the top link, ad-
just the length of the link, and couple the imgle-
ment. The top link adjusting lock nut should be
on the tractor side.

6) Couple the universal joint of the implement
to the P.T.O. shaft of the tractor. {Check to
make certain that the stopper pin 15 inserted
properly.}

7} Raise the implement by setting the control
lever to the “"Raise” position, and adjust the
check chain to control any side movement of the
implement so that the tires will not come in con-
tact with the lower links.

8} Adjust the lift link to a length most appro-
priate for the work involved. (The right link is
an adjustable one).

5

3. BRAKE AND RELATED ITEMS

{1} Adjusting the brake pedal free play {See

page, 3—13)

4. HYDRAULIC EQUIPMENT
{1}

1) Turn the slow return adjusting bolt clock-
wise to move [ift arm slowly, and counter-
clockwise to move lift arm quickly.

Adjusting the slow return valve

{2) Adjusting the control

page, 4-34)

lever stroke {See

5. STEERING SYSTEM

{1} Adjusting toe-in {See page, 3—18)

{2} Adjusting the steering wheel

{See page, 3~17)

free play
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1. DISASSEMBLY SEQUENCE 1-2 Rocker Arm Assembly

Complete disassembly of the engine shouid be 1) Disconnect decompression linkage.
carried out in the following sequence: 2) Remove thermostart fuel cup support mounting
SCrews.

1-1 Radiator and Air Cleaner
3) Remove radiator overflow tank (Sub-tank)

1) Remove pre-cleaner. bracket cap screws.
2} Remove side cover {A} and air cleaner mounting 4) Remove cylinder head cover cap screws, and
cap screws {B). remove cylinder head cover.

3} Remove air cleaner assembly.

1860935

1860906

5} Remove rocker arm support nuts, and remove

A — Side Cow B —Cap 5
ide Cover ap Screws rocker arm assembly.

i fr diat d cyli . .
4} Drain coolant from radiator and cylinder block v When removing rocker arm shaft components,

5) Disconnect radiator hoses. identify for reassembly into original position,

8) Remove radiator from tractor. 8) Remove rocker arm shaft and snap rings, and
slide components from shaft.

6-1
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1-3 Cylinder Head

1) Remove exhaust manifold with muffler.
2) Remove intake manifold with air cleaner.
3) Remove fan belt and radiator hoses.

4) Remove cylinder head cover and rocker arm
assemnbly,

5) Remove excess fuel {fuel leak-off} and injection
lines.

6) Remove injection nozzles.

7} Remove cylinder head

connecting screws.

lubricating oil line

8) Remove cylinder head assist bolts.

9) Remove cylinder head bolts by following
loosening sequence as illustrated.

10} Use a valve spring compressor to remove valves
from head.

2} : i : : 1
1887006 N Ry ey R

1-4 Timing Gear Cover

1} Separate tractor front end from engine.

2) Remove radiator fan and fan belt.

3) Disconnect hourmeter drive cable from housing.

4} Remove nut on crankshaft pully, and remove
pully by using puller.

5} Remove injection pump cover plate and injec-
tion pump as instructed in disassembly of
injection pump.

6) Remove timing gear cover cap screws and
remove timing gear cover.

1860214

6-2
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1-8 Camshaft 6) Loosen Nut {A) and Remove injection pump
. drive cam (B} and camshaft gear {C).
1) Remove tractor front end and timing gear cover Nut {A) has left-hand thraads.

as previously indicated.

2) Remove rocker arm cover and cylinder head as
previously indicated.

3) Remove camshaft bearing retainer screw.

1560311
A — Nut C — Drive Gear
8 — Injection Purmp Cam £ = Camshaft

7) Support camshaft bearings in a press.

8) Press camshaft from bearings.

4) Use Magnetic Holding Tool or its equivalent to
hold tappets away from camshaft lobes during
removal.

5} Carefully remove camshaft from cylinder block
so that camshaft lobes do not drag in bores.

*BE7009

6-3
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1-6 Pistons 1-7 Liners
It is not necessary to remove the engine to service 1} Remove cylinder head and piston as previously
pistons, rods and liners. instructed.
1} Remove cylinder head as previously instructed. When removing liners, identify for reassembly

2) Remove oil pan. into original bores of cylinder block,

ft is not necessary to remove the front drive

propeller shaft to remove piston. 2} Remove cylinder liner by hands. This engine has

“"HAND PRESS FIT-DRY LINER".

3) Remove connecting rod bolts and rod caps. ) _
It is a flange type liner, and can be removed and

installed using no speciat tool.

4} Gently tap piston and connecting rod out of
cylinder top.

Keep bearing inserts with their respective rods
and caps. Each rod and cap assembly have
identify numbers on their side faces to the
camshaft side of cylinder block.

1865005

6-4
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1-8 Flywheel 4) Use a pry bar to remove oil seal.
1) Separate the engine from the clutch housing.

2} Remove clutch assembly retaining cap screws,
and remave clutch assembly from flywheel.

Before removing clutch assembly from the
flywheel, mark on the clutch assembly to be
reinstalled at the original position,

1862032

5} Remove bearing by using "Crank Shaft Main
Bearing Removal and Installation Tool Kit”.

THG/02

A — Bearing 0 — Beolt

B — Guide {Large} E — Nut

C — Spacer E — Metal Piece (A)

6) To remove bearing, tighten nut.

A — Clutch Maunting Holes
B — Flywheel Mounting Can Screws

1-9 Rear Oil Seal and Rear Main Bearing
1} Separate the engine from clutch housing.
2) Remove flywheel as previously instructed.

3) Remove rear main bearing housing from cylinder
block.

6-5
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1-10 Crankshaft and Main Bearings 6) Remove governor sleeve from crankshaft.

To inspect and repair crankshaft and intermediate oAl

main bearings, engine must be removed from B -

tractor. ‘ 3
.

1) Remove engine.

2) Remove cylinder head, pistons and flywheel as
previousty instructed.

3) Remove crankshaft pulley retaining nut,

1860226

7) Bemove nut {A} and governor weight assembiy
(B) to remove crankshaft gear (C).

8} Remove crankshaft gear (C).

1860213

4) Use a puller to remove pulley.

5) Remove timing gear cover as previously instruct-
ed.

1850236

A — Nut C — Crankshaft Gear
B — Gowvernor Weight

9) Invert cylinder block and remove rear main
bearing housing and mounting flange,

1860234

6-6
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10} Secure a chain hoist to crankshaft,

11} Remove the two set bolts from intermediate
main bearing housings.

12} Carefully lift crankshaft from block.

13} Carefully pull crankshaft out of cylinder block.

v Be careful not to damage the outer surfaces of
the intermediate main bearing bodies during
crankshaft removai.

1360502

£5-7

14} Remove intermediate main bearing housing cap
screws (A} and remove housings (B) from
crankshaft.

15632

A — Housing Cap Screws B — Bearing Housings
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1-11 Front Qil Seal 1-12 Qil Pump
1) Remove timing gear cover. 1} Remove timing gear cover as previously in-
structed.

2) Remove cap screws (A) and governor linkage
assembly (B). 2) Remove three cap screws securing pump body

. . . to block and remove pump.
3) Check oil seal for wear or deterioration. pump

1860223

1850408

A — Cap Screws B — Governor Linkage
1-13 Lube Oil Suction Tube and Screen
4} Lse punch to remove oil seal from timing gear . ) . .
1) Drain engine oil and remove oil pan,
cover,
Replace oil seal with new one if it was removed 2) Loosen tock nut and remove suction tube,

from cover,

A — Suction Tube C — Lock Nut
B — Qil Passage

6-8
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1-14 Oil Pressure Regulating Valve 1-15 Water Pump

1) Remave oil filter, 1) Drain cooling system,

2) Remove oil pressure regulating valve body, 2) Remove fan belt, and water pump hoses from
water pump.

3) Remove water pump-to-thermostat housing
bolts (5 bolts} and remove water pump.

4) Use a press to push fan hub from bearing shaft.

. 1260620

3) Remove spring retainer from valve body.

4) Remove shim(s), spring and check ball from

valve body. 1477065
5) Add shim(s) to increase oil pressure and subtract A — Fan Hub
shims to decrease oil pressure. Addition of one
shim mcreas;es oil pressure 2.6 psi (.17 Bar) 5)Support water pump in press. Press bearing
(0.18 kg/em? ). shaft with impeller from water pump housing.

1860521 1863410
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6) Support impeller on fan hub and press impeller
from bearing shaft,

v Inspect seal and impeiler before removing. If
damaged, replace.

147706€ 7

A - lmpeller 8 — Bearing Shaft

1-16 Thermostat
1) Remove radiator hose and thermostat caver.

2) Remove thermostat.

1-17 Fuel Injection Pump

Clean the injection pump, pipes, and area around
the pump with cleaning solvent or a steam cleaner.

v Never steam clean or pour cold water on an
injection pump while the pump is running
or while it is warm, To do so may cause
seizure of pump parts.

Use the following method to remove the fuel
injection pump.

1) Close the fuel shut-off valve at fuel filter.

2) Remove attaching screw from fuel inlet banjo
fitting (A).

3) Disconnect the speed control rod and swivel
(B} from pump regulator handte (C),

4} Disconnect and remove the fuel pipes. Be sure
to plug or cap both ends of each pipe to keep
contaminants out.

b) Remove cover plate (D) from timing gear cover.

N ©
1860722 Q

A - Banjo Fitting C — Regulator Handle
B - Control Rod and Swivel D — Cover Plate
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6) Move 2nd governor lever {A} and pump control
rack (C) forward to clear opening (B) in timing
gear cover as pump is removed,

7) Remove the injection pump-to-timing gear cover
nuts. Be careful not to damage shims as pump is
separated from timing gear cover.

After pump flange is free from dowels, make
sure pump control rack to clear opening in
timing gear cover.

8) Note number and thickness of shims under
mounting flange of pump to facilitate pump
instaliation.

1-18 Fuel Injection Nozzles

1) Disconnect excess fuel lines (leak-off hoses)
from injection nozzle and remove banjo fitting
from top of each nozzle.

2} Disconnect thermostart system fuel hoses.

3) Disconnect fuel injection pipes from injection
nozzles.

4) Remove retainer from top of each injection
nozzle,

5) Remove injection nozzle from cylinder head.
Note cylinder location of each nozzle to permit
nozzle to be installed back in the same bore
from which it was removed,

S
1863039

¢ — Pump Control Rack

A - 2nd Governor Lever
8 — Opening
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2. CONSTRUCTION AND
MAINTENANCE

2-1 Cylinder Liners
Cylinder liners must provide a good fit with pis-

tons and piston rings, provide good heat dissi-
pation, and must also have ample wear resistance.

The 3T72HA-A, engine employes “HAND PRESS
FIT-DRY LINER" made of special cast iron.

{1) Visual Inspection

The cylinder liner should be replaced when there
are visible scratches, traces of rust, or corrosion.

(2) Inspecting by Testing Equipment

{Unit: in tmmi]

ftem Standard dimension Replacemant limit Testing equipment

1. Inner diameter of
cylinder liner

Cylinder gauge

2.8346-2.8358 2,842
{72.00-72.03) (72.18)
LEEMIZ
2 Roundness Within 0.0012 {0.03) Cylinder gauge
3. Height of 0.0002-0.0029 Dial gauge
cylinder liner (0.05-0.075)

NOTES:

{1} Measure the inner diamerer of the cviinder liner in the axial direction of the crank-
shaft and in the direction of the piston qt the following places: a} at the upper part of
the liner [ 1. 1811 in (30 mm)below the top of the liner[, b} at the center of the liner,

and ¢} at the lower part of the liner.

(2)  Whether the roundness of the cylinder liner is within the allowable limits is deter-
mined by studying the differences in readings obtained in ftem 1.

(3} The cylinder liner height is necessary in order to reduce distortion of the cylinder
liner and also to provide ¢ good fit with the gasket when the cylinder head is tightened.
Accordingly, check to see that the required height is provided,
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2-2 Pistons

The oval type pistons are made from LOW-X ma-
terial (Aluminum alloy) which has good heat dis-
sipation properties.

m

Check the pistons for scoring or cracks. Also
check the piston ring grooves for chips or any
wear in their edges.

Visual Inspection

(2) Inspecting by Testing Equipment

{Unit: in {mm})

1tem Standard dimension Replacament lirnit Testing equipmant
i Quter diameter of
piston
2.8303-2.8315 2821
{71.89-7192} {71.81}
ARG
2 Clearance between 0.003—0.005 0012
piston and cylinder {0.08-0D.14} {C.30)
3 Piston ring grooves Feeler gauge
clearance:—
Top cing — 0.012 {0.30} h“ F
. el
Second ring _— 010 {(0.26)
=
Oil ring — 0.01010.25) y %m - & %
1Ak
NOTES:

{1} Measure the outer digmeter of the piston at the piston skirt section, ar right angles

to the axis of the piston pin.

{2} Measure the clearance between the piston and the cylinder liner by comparing the
outer digmeter of the piston and the inner diameter of the cylinder liner. The clearance
is the difference berween rhe minimuwm clearance figure ohtained and the outer diamerer

of the piston.
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2-3 Piston Bings

The piston rings have Teflon® coatings in order
to achieve good break-in properties.

The piston rings are as follows:

» Topring

= Second ring

)

= Ol ring

Barrel face type:

Provides and maintains good seal-
ing properties and carbon crush-
ing properties; also prevents car-
bon sticking. s chrome plated to
achieve good wear-resisting pro-
perties.

Taper face type:

Provides and maintains good seal-
ing properties and oil scraping
effects,

Bevel cutter type:

An oil ring, in which the empha-
sis is upon oil scraping effects, (s
used.

{1} Visual Inspection

Check rings for uneven wear or abnormal wear.

{2) inspecting by Testing Equipment

YMI69-169D

[Unit: in {mm}]

{tem

Standard dimension| Replacement [imit

Yesting aquipment

[Hustration

1| Pistonring
grooves and ring
clearance

[Refer to section on pistons]

2] Piston ring gap
All rings

0.001-0.02 0.06 {1.5)
{0.03-0.84

Feeler gauge

NOTES:
To measure the piston ring end clearance, the cylinder liner is placed on a surface
table, the ring is firted in the skirt secrion, and after making sure that the ring is not

{1

askew, the end clearance is megsured with a thickness gauge.

(2

When the piston rings are being fitted in the pision, be sure that the marking on

the ring is facing up.
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2-4 Piston Pin

{1} Visual Inspection

Check to make sure that there are no traces of
$COTiNg, Or uneven wear,

{2) Inspecting by Testing Equipment

{Umt: i {emm)}

item

Standard dimension

Raplacement limit

Testing equipment

Hjustration

1. | Quter diameter of
piston pin

0.7870—0.7874
{19.991-20.00)

0.783
{19.80

Micrometer

EAMEG
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2-5 Connecting Rods

The connecting rods are stamp forged, and the
hig end sides have square cuts. The pisten pin
bushings are made of sintered copper and lead
alloy, and the large end side has kelmet bearings.

{1} Visual Inspection

YM169-169D

The bushings are checked to see whether there is
any scoring or peeling.

(2) Inspecting by Testing Equipment

[Unit: in mm}]

Itam Standard di i Repl 1t limit | Testing squipment Ilustration
1.| Rod alignment 0—-0.0020 Connecting rod
{0—0.05} analyzer

2.| Inner diameter 0.788-0.789 0.7 Cylinder gauge

of piston pin {20.025-20.038) {2010}

bushings {after

assembly]
3.} Clearance batween 0.001-0,002 0.006

piston pin and {0.02-0.05) {0.15)

piston pin bushings
4. | Inner diameter of 1.575-1.576 1.579 Cylinder gauge

rod bearings {40.00-40.04} 140,101 ~

. :
5. | Clearance between 0.001-0.003 0.005

rod bearings and {(.04-0.09} {015}

erankshaft

*

{*Refer to Note on following page]

8186
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[tem Standard d Repl 1t [imit | Testing squipmaent illusts ation
§.| Connecting rod ¢.008-0.016 0.020 Fesire gauge
side play 10.20-0.401 {0.50}

{*Refer to Note below)

NOTES:
To replace the piston pin bushings, press-fit in new bushings. During the operation
be sure that there is no peeling or contraction of the bushings. Measure the inner diameters

1)

after the new bushings have been press-filled in pusttion,

it should be corrected, using a reamer.
sure to align the oil passages of the bushings with those of the connecting rod.

(2}

{3}

{4}

If the diameter is too small,
When press-fitting new bushings into position, be

The clearance referved to in ftem 3 above is the difference between the outer
digmeter of the piston pin and the inner digameter of the bushings obtained by measure-
ments.

The measurements referred to in Item 4 above are to be rtaken after rightening the
connecting rod bolts to a torque of 16.6 - 202 ftlbs (22 5t0 274 Nm) (2.3 to 2.8 kgm ).

The clearanice referred to in ftem 5 above is the difference between the inner
digmerer of the big end bearing and the outer digmeter of the crankshaft ohiained by
measurements conducted using an oil clearance gauge andfor a cylinder gauge.

As in the case of ftem 4, the meusurements are 1o be taken after the boits have heen
tightened to the prescribed torque.

(3}
prescribed torgue and then moving the connecting rod to one side,

16)
the crankshaft itself

The measurements referred to in Item 6 are to be raken using a feeler gauge, after
first securing the connecting rods to the crankshafts and tightening the bolts to the

At least 75% of the total area of the crankshaft bushings must be in contact with
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2.6 Crankshaft (1} Visual Inspection
Check the crankshaft visually to see whether

The crankshaft used in the engine is a solid three- . .
there are any traces of scoring, marring, or cracks.

throw type, stamp forged and equipped with
balance weights. . . .

(2} Inspecting by Testing Equipment
Extra overlap is provided at the journal sections

and pin sections, for increased durability of the

crankshaft,
Urnit: in {mm}
Itemn Standard di Replacemant limit | Testing equipment 1ttustration
Outer diameter | 1.6728-1.6732 1.57186 Micrometer 1 o e
of crank pin {39.95-39.96) {3992} 1 /
1RGMLT
Outer diameter: Micraometer
Front journal 1.730-1.741 1729
{43 5543 96) {4392}

intarmediate 1.730-1.71 1.729

journal {43 9543 95} {43.92}

Rear journat 2.360-2.361 2,359

{59.94 59 96) 159 92}

Deftection of Less than Oral gauge

crankshaft 0.0008 (0.02}

Inner diameter: Cylinder gauge
Front main 1.732-1.734 1.337
bearings (44.00-44 .05} {4412}

Intermediate 1.732-1.734 1.737
main bearings {44.00-44.05} {44.12)

Rear main 2.362-2364 2.357

bearings {£0.00.-80.05) {59 88)
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Linit: in. imm}

(3) Replacing

Whenever the
exceed the repairable limit, they must be replaced.

When fitting the main bearings in the main bearing
housing and cylinder block, observe the following

points:

a) To extract and

ltem Standard di Hepl nt fimit | Testing squipmant IHustration

Clearance between | 0,001-0.003 0.004
outer diameter of | {0.04-0.09) {0.10}
crank journal and

inner diameter of

main hearings

{all)

R e .4
8. | Crankshaft end 0.0035-0.0075 0.013 Dhial gauge
play {10.09-0,19} {0.33)
NOTES:

(1) After conducting the measurements given in [tem 1 above, be sure 1o measure the
clearance hetween the crank pin hearings and the crank pin. (Refer 1o [tem 5 in the sec-
Hon on measurenlens o the connecting rods for the prescribed dimensions ),

P20 HE atrer measuring the crankshaft tor Jeflecnon, it iy found thar machining of the
crankshaft 15 necessary, do nat farget o adjust the fillet sections of the crank pins after
the machining s complered. Measure the deflection by placing the crankshaft on a
supporting stand,

(3, frem 5 will be the difference hetween [frem 2 and ftem 4 obtained through meg-
SUPETENTS.

(4} Measuring of end plav is conducted after the crankshaft has been fitted into posi-
Hon as prescribed,

{3)  The roundness of the man bearings is checked by measuring the inner diameter in

two directions at right angles to each other and comparing the two readings obtained.

the Main Bearings

readings for the main bearings b}
the oil passages are aligned,

When inserting new bearings, be sure that

¢}  After the new bearings have been installed,
measure the inner diameter of the main bearings

to check that they are properly aligned, and not

) ) contracted.
insert bearings, always

use the bearings removing and installing tools,
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2.7 Camshaft

A single, integrated camshaft, incorporating the in-
take and exhaust cams, and the fuel cams, is used.

The fuel cams have straight flank and convex
curves while the intake and exhaust cams have
parabolic acceleration curves, in order to reduce
the shock of inertia force, this also serves to effec-
tively reduce noise,

(1) Visual Inspection

Check the crankshaft for marring or uneven wear.
Be sure that the supporting function correctly,
and that no abnormal noises are generated,

{2) Inspecting by Testing Equipment

Flywheel side [ 1 081-1.082 -

(26 9426 96}
Intermediate 1.730-1.731 1.727
(43.95-42 96} {43.86)

Uit a0 tmmi
[tem Standard dimension] Replacement imit | Testing equipment Iustration
| .-
1.1 Camshaft — check Less than ' iDuaI gauge i
for distortion 0.002 (0.05) |
|
i
1
2 | Qurer diameter of Micrometer
journat:

R
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Unit: in {mm}

EStarldard dimension

(1}

To conduct the measurements referred to in Item 1 above, the camshaft is secured

Itam Replacamant limit | Testing aquipment Hlustration
Clearance between
outer diameter of
camshaft journat
and inner diameter
of bearings
Flywheel side 0.002-0.005 0.008
{0.05-0.12} {0.156)
intermediate 0.001-0.004 D.006
{0.036-0.092) {0.15)
. | Cam heights: Micrometer
Intake and 1.378 1.358
exhsust valves 135.00} {34.501
Fuel injection 1.772 1.768
{45.00) {44 .90}
S
| RAOWE
NOTES:

12 a supporting stand, and the amount of run-out is measured using a dial gauge.

{2}

The cam journal clearance referred to in Iftem 3 is the difference in the read-
ings obtained by measurements of the rwo components laken using a micrometer

and a cylinder gauge.

{3}

/4)

Valve timing and fuel infection timing is shown below.

Replacement of the camshaft bearings is conducted by pressing the old bearing
and press-fitting the new ones in position.

621
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2-8 Tappet and Push Rod {11} Push Rod

If the push rod is bent beyond the specified limit,
(1) Tappet replace it.
Tappets come in the form of a ‘stem mushroom’
in order to increase wear resistance, and are out of
alignment with the cam to prevent uneven wear.

Tappet [
T Offset

| Cam shaft B 1860315

! \ N

i |

! o . ! ’

| — - T i— ttemn | Standard size Limit size
-. 0.0012 0.012
‘ |l Push rod bend 10.03) (0.3}

a) Tappet Disassembly

When disassembling the camshaft and the tap-
pets, note down the cylinder No. they belong
with, and put them with their respective intake
and exhaust valve.

b) Tappet Wear and Fitting

Measure the outside diameter of each tappet.
If the wear of any tappet has exceeded the
specified limit, or if any tappet shows signs of
excessive asymmetrical fitting or of excessive
deformation, replace it.

Itermn Standard size | Limitsize
Qutside diam. of the tappet ?9?382}9 _ ?é?é’g,g

Inside diam. of the cylinder | 0.3933-0.2045

hole for the tappet 9.99-10.02)
Clearance between tappet 0.0004-0.002 0.004
{0.01-0.04} {0.10)

and cylinder tappet hole

6-22
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2-9 Cylinder Head

A cylinder head integrating three cylinders into
one and made by high precision quality casting
is used.

Both the intake ports and the exhaust ports are
integrated in the cytinder head.

{1} Visual Inspection

The surface of the head is checked to see if there
are any traces of coolant or gas leakage. The in-
side of the head is checked to ascertain that it is
not clogged up anywhere by accumulated debris
and that there is no carrosion.

{2} Inspecting by Testing Equipment

Uit an Immil

Item Standard dimension| Replacament limit | Testing equipment IHustration
1. | Inner diameter of 0.2758—0.2764 0.279 Inside micrometer | fCheck that the reading is
valve guides {after {7.00-7.02} {7.08} withint the standard dimensionf
assembly]
2. {Outer diameter 0.2736—-0.2740 0.270 Micrometer
of valve stems (6.95—6.96) (6.90)
Outer diameter
of valve:
Intake 1.26
{32.0¢
Exhaust 1.02
{26.0¢
3. | Clearance between | 0.002--0.003 (.006
valve guide and (0.04-0D.06) {0.15}
valve stem
4 |Valve seat wadth: 0,070 -— Calipers
1.77}
Intake
Exhaust
5. | Amount of valve _ 00197 (0.5) Calipers
sinkage
. | P
6 |'Walve springs
Inchnation 0 2 degrecs
Free langth 1.44 1.43 Calipers
{36.5) 136.2
¥ | Valve seat angle, 45°
intakeigxhaust
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NOTES:

{1} Measure the inner diameter of the valve guides after they hgve been fitted
into position. A press must be used to press-fit the vaglve guides into position when they
are replaced,

If there is insufficient clearance between the valve guides and the vaive stems, clearance
should be increased to the prescribed dimension by using a reamner.

Before the intake & exhaust valves are installed, coat the valve stems with lub il

{2) The width of the valve seats is measured by a pair of calipers, and if corrections are
necessary, the prescribed valve cutter must be used.

After the valve seats have been dressed using the seat cutters, the valves are lapped.

i} Lapping should be done by using valve lapping compound powder.

it} The finishing of the seat should be done by ofl lapping.

i} When fitting the valves back in position, do not mix up rhe valves for No. I cyl-
inder with those of the No. 2 eylinder and No, 3 cylinder. All valves are marked
prior to shipment from the factory whether they are intake or exhaust valves,
and also whether they are for the No. 1 or No. 2 and/or No. 3 cylinders.

YM169.169D

(ch

Valve seat cu

1.27 mm)

tter

{A} 45° cutter
(B} 15° cutter
{C) 65— 75%Ltter

Seat width 0.0696 in,
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2-10 Combustion Chambers

The combustion chambers consist of Yanmar's
patented special swirl type pre-combustion cham-
bers. They improve combustion performance and
contribute to achieving low fuel consumption.

{1} Visual inspection

Check the combustion chambers to see that the
injection ports are not clogged or that carbon de-
posits have not formed.

{2} Points to Bear in Mind in Assembling the
Combustion Chambers

When assembling the combustion chamber, carry
out the work in the following sequence. Note
that the front chamber has front and rear sides.

LO{R\ C?:amber packings !
== 1|1 |

3 '. "I;eflon gasket
== i
ﬁ N

1} install packings, front chamber, rear chamber
and tefton gasket.

2) install fuetl injection nozzie.

The front chamber has a tang which fits into a
stot in cylinder head. Its purpose is to maintain
alignment of the chamber with cylinder to insure
that the fuel is injected into the cylinder at the
correct angle.

6-25
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2-11 Rocker Arm Assembly

The rocker arm supports are provided for each
of the cylinders. Lubrication of the rocker arm is
carried out by forced lubrication — Jube oil fed
under pressure from the lube oil pump.

{1} Visual inspection

Check the rocker arm support, the shaft, and the
rocker arm bushings for cracks.

{2} [Inspecting by Testing Equipment

Unit: in imm)

tem Standard dimemsion] Replacamant limit | Testing squipment Hustration

3.1 Outer diarmeter 0.6504-0.6512 056472 Micrameter

of rocker arm {13.98—-14.00) {13.80}

shalt

‘o “

2. | inner diameter 0.6520—-0.6524 056561 Cylinder gauge

of rocker arm {13.98-14.00) {14.10)

bushings
3. {Clearance between 0.0006—0 0072 0.006

rocker arm shaft {0.016—0.052) {0.15}

and inner diameter

of rocker arm

bushings
4. JLength of push 5.354 5276 Calipers

rods {138.0) {134.0}

NOTES:

(1) The rocker arm bushings are press-fitted in position and when they are to be re-
placed they should again be press-fitted. After they have been fitted, measure them to be
sure they are not croocked nor is there any contraction.

{2) Place the push rod on a surface table to check them for straightness,

(3) Align the oil-port when replacing bushings

2-12 Injection Pump and Nozzles

An integrated fuel pump, a Bosch YPFR-0707 type
manufactured by Yapmar, is ued for the No, 1,
No. 2 and No, 3 cylinders.

6-26
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lower combustion noise {low rpm knocking} with-
out wnpairing engine starting performance.
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{1} Inspecting by Testing Equipment

at 1800 camshaft
RFM

Item 1Standard dimersion] Rapfacement limit | Testing squipment Nhzstration
1. | Injection no2zie 2275 psi 1707 psi
valve opening {15.68 Mpa} {11.76 Mpa}
pressure {160 ka/em?®) 1120 kgfem?}
2.| Injection volume 17—18mi/ 1000 Pump tester

strokes

3. jInjection timing

21" before T.D.C. | +2 degree

{2} Disassembly, Assembly, Adjusting

{2.1} Fuel Injection Nozzles

a} The injection nozzle is built as shown in
the illustration below.

Uoper holder nut
o [l u

e Adjusting shims
——— Copper washer

" Spring

T Nozale holder

" Loower spring seat

- ‘
™ Inter spindle

Mozzle assembly

~~ Nozzle nut

6-27
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b} Injection pressure is adjusted by vary-
ing the thickness of the adjusting shims. Every
0.0038 in. (0.1 mm} of shims provides approx-
imately 142 psi (10 bar) {10 kg/cm?) variation
in the pressure.

Be sure to use shims which have holes in their
centers.

[Adjusting Shim]
t Part No. O’ty/unit
dmm 0.1 mm| 110250-53400 1
0.2 110250-53410 1
1.6 0.3 110250-53420 1
mm 0.5 110250-53430 2

¢} The injection pressure 2,275 psi {157 bar)
{160 kg/em?} is of course important, but be
sure to check the fuel is injected correctly as
shown helow:

Satisfactory

[‘—[—j—Unntisfnctorv

Injection condition

{2.2} Fuel Injection Pump
a) Measure the injection volume of each cyl-
inder.
b} Measure the pressure to be generated.

{more than 7,000 psi/500 bar/600 kg/em? )

¢} Whenever any of the plungers have to be
replaced because of wear, the disassemnbly and
assembly work is carried out in the following
sequence.

Plunger diameter and cam lift:
0.2362in x 0.2756 in {6¢ x 7 mm)

{1} Disassembly Sequence

v Never loosen or remove barrel adjust screw
{A), adjust plat (B} and adjust plate retaining

screw (C).

If they had been removed, the pump must be
adjusted for injection volume by pump tester.

1} Remove plunger guide stopper pin.

-,

C — Retaining Screw
2 —Pin

1862301

A — Adjust Screw
B — Adjust Plate

2} Remove the plunger guide stooper of No. 1
cylinder,

1862302
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3} Remove plunger guide of No. 1 cylinder, 5} Remove the plunger spring upper retainer and
control sleeve of No. 1 cylinder,

¥
i

1862303 ) N _
1862306 e
When Removing plunger guide, be careful
plunger stroke adjusting shims in the plunger B} Remove the delivery valve holder and spring of
guides from missing or mixing them with No. 1 cylinder,

other cylinders.

4) Remove plunger, plunger spring, spring lower
retainer of No. 1 cylinder,

i 1862307

[ . .
EN 7} Remove the delivery valve, delivery valve seat

and gasket of No. 1 cylinder together.
1862305

When removing plunger, never touch the
plunger with fingers for rust prevention.

1862308
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8) Remove the right plunger barrel of No, 1 cylin-

der,
Drelivery valve holder
Spring
Delivery valve
Delivery vaive seat

1862309
Plunger barrel
9) Repeat the same procedure {1 to 8} to remove Injection pump body
the center plunger and related parts (No. 2
cylinder).

10) Repeat the same procedure {1 to 8) to remove
the left plunger and related parts {No. 3 cylin- Control rack
der).

11) Remove the fue! contro! rack, AN

Plunger guide stopper

Plunger

@-‘H“H‘Comroi slesve

Spring
1862314
___,_..-—-" Spring retainer
When disassembling the fuel injection pump, do &
jx- h tor the No. 1 cylind d = Shims
not mix-up the parts for the No. 1 cylinder an &
No. 2 cylinder. Keep the parts for each cylinder
on different trays. N C Plunger guide
22

Inner roller
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{11} Assembly Sequence 5) Install the control rack.,
Do not mix the various parts of each vaive, If one
valve part is defective, replace all the valves,
During assembly, clean the parts in clean fuel.

1) Place the plunger barrel packing in position.

2} Install the plunger barrel,

1863308

6} Install control sleeve {A} in the plunger guide
bore of pump housing.

1863306

3} Install the delivery valve assembly and the
detivery spring.

4) Install the delivery valve haolder, then tighten it
tentatively. The specific torque is 30 ft-1bs (40
Nm} (4.5 kgm}.

1863308

A — Sleeve Gear

When installing the sleeve, align the punch mark
on sleeve gear {A) to the mark {Painted Red) on
control rack {B}.

1863312

A — Steeve Gear B — Control Rack

8-
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7) Install upper spring retainer (A} and plunger 9} Place the plunger height adjusting shim (A}, then
spring {B}. install the plunger guide {B},

1863313 ) 3320

A — Upper 5pring Retainer B — Plunger Spring A — Shims B — Plunger Guide

8) Install the lower P!unger retasr?er (A) to the 10) Instali the plunger guide stopper, Set the stop-
pltfnger {B}, and instal! them in the plunger per by pressing the plunger by hand.
guide bore. (Press the plunger guide with moving the rack
slightly so that the plunger shoulder {A} can be
fixed into the groove of sleeve.)

11} Set the plunger guide stopper pin.

1863314

A — Plunger Retainer B — Plunger

When installing plunger, align the punch mark {A) N
to the mark on control sleeve {B). 853323

A — Stopper Pin

After assembling the fuel injection pump, measure
the rack motion resistance. Motion resistance
should be less than 0.132 |bs (60 g}, measured by
a spring scale, or when rack is placed in the vertical
position it should be capable of moving its full
distance of travel freely by its own weight,

1863317

A — Punch Mark C — Plunger
B — Cantrol Sleeve
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2-13 Governor

The governor regulates the amount of fuel which
the injection pump delivers to the engine, the
amount of fuel being dependent upon engine speed
and load conditions.

Part of the governing mechanism {thrust sleeve (C)
and flyweights (B)} is mounted on the engine
crankshaft gear {A) and part (governor levers {D,
E) and fuel limiter {G}) is mounted on the timing
gear cover.

THER?NET

A — Crankshaft Gear E — 2nd Governor Lever

B — Governor Flyweights F — Lock Nut and Cap Nut
C — Thrust Slesve G — Fuel Limiter

O — 1st Governor Lever H — Limiter Spring

YMi169-169D

The 2nd governor lever (E), connected 10 the injec-
tion pump control rack (0), transmits engine
requirements to the injection pump. The regula-
tor spring {L) connects to the regulator tever (P
and control lever (I} together for obtaining a
desired speed selection. The pin (J) on the control
lever (1) push the 2nd governor lever {E) to the
front for increase fuel injection volume. The
control tever (I) also contacts with the fuel limiter
(G).

'\FD
| — Control Lever M — Reference Face
J —Pin N — Punch Mark
K — Governor Lever O — Control Rack
Return Spring P — Regulator Lever
L — Regulator Spring O — Regulator Handle
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2-14 Lubricating Qil Pump

{1} Pump

A trochoid pump is used for the lubricating oil

pump.

[inspecting by Testing Equipment}

YM168-169D

Unit: in (mm)

Itarrt

Standard dimension

Raplacement lmit

Tasting squipment

Hiustration

Ciearance between
cuter rotor and
body

Clearance between
hody and inner,
outer rotors

Claarance between
outer rotor and
inRer roIor

0.004—0.006
{6.10-0.186}

¢.0012-0.0035
{0.03-0.09)

0.004-0.008
{0.10-0.16)

am
£0.25}

0.006
{0.15}

001

Feeler gauge

Square gauge
Feeler gauge

Feeler gauge

1860235

185053
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{2} Lube Oil Pressure

Oil pressure contro! vaive:
3657 psi (2.45—3.92 bar) (2.5—-4.0 kg/cm?}

Spring shoe

L]
01l filter by-pass
pressure valve

Engine lube
vil prossure

control valj

4

f

YM169-168D

Qil filter by-pass pressure valve activating pressure:
17.1—11.4 psi {0.8—1.2 kg/cm?)

Lube oil pressure control valve is fitted on lube
oil filter.

2-15 Cooling System

{1) Radiator

The radiator is pressurized at 13 psi 0.89 bar (1.0)
kg/cm?). Apply pressure to the cooling system to
test whether there are any leaks in the system,

2-16 Gears

{1} Measuring Backlash

Fit each of the gears in position, and measure
their respective backlash readings.

Unit: in. {mm}

ftem Standard di Rep limit Testing squipment iflustration
Backiath 0.003-0.005 o012 Diai gauge
{0.08-0.13} {0.030) Fuse
Mircometer

(2} Visual Inspection

Check the gear tooth faces for pitting and if any
gear shows severe pitting replace it.

Check to rake sure that the gear unit functions
smoothly.

2-17 Oil Seals, O-rings and Ball Bearings

{1} Oil Seals

o Crankshaft — fitted on both ends
Filywheel side — main bearing housing
Gear side — gear case

{2) O-Rings

o Decompression shaft
¢ Regulator handle shaft

{3) Ball Bearings

o Crankshaft
o Camshaft
o Hydraulic pump driven gear shaft
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3. ASSEMBLY SEQUENCE 5) Tighten set screw in bearing housing nearest
flywheel first {Thrust bearing housing) to 25.3
3-1 Crankshaft, Rear Qil Seal and Flywheel ft-lbs {34.3 Nm) (3.5 kgm).
Before installing crankshaft, clean each assembled 6) Tighten the remaining set screw to 25.3 ft-Ibs
component, and prepare all cap screws. {34.3 Nm) (3.5 kgm).
1) Stand cylinder block upright, and lower crank- 71 After tightening set screws, make sure the crank-
shaft into block, shaft rotates smoothly,

2) Before completely installing, align set screw
holes between intermediate main bearing hous-
ing and block,

1860235

8)When installing rear main bearing housing, make
1860502 sure oil hole in bearing housing and oil hole in
block are aligned. The bolt pattern in bearing
. . housing in not divided gualty so that it prevents
3) Lightly oil set screws. incorrect installation.
4) Complete lower crankshaft into position and

install intermediate bearing housing set screws.

Do not tighten yet.

9) Carefully place rear main bearing housing on
block and tighten cap screws to 17 to 20 ft-lbs
(23 to 27 Nm) (2.3 to 3.0 kgm).
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10} Install mounting flange and tighten can screws
to 33 to 43 ft-lbs {46 1060 Nm) (4.5 to 6.0
kgm).

1860232

11} Install flywheet and tighten cap screws to 50
ft-lbs (64 Nm) {7 kgm}. Do not damage pilot
bushing when tightening cap screws.

6-37

12) Install key in groove in crankshaft before
installing crankshaft gear.

13) Align key groove in gear with key on crank-
shaft.

14) Install governor weight assembly on the gear.

15) Use special deep socket to tighten and drive
crankshaft gear onto crankshaft.  Tighten

on gear unti it is tight against shoulder on
crankshaft to 58 to 72 ft-lbs (79 to 98 Nm}
(8.0 to 10.0 kgm),
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3-2 Cylinder Linars
1} Clean eylinder liners with salvent.

2} Thoroughtly clean inside of bores for liners
with solvent, Especially, be careful to clean
liner flange seating area of cylinder block.

3} Install cylinder liners into their original bores.

N - ' 2
1860415 ‘;‘nﬁu
4} Measure liner heights as shown by which sealing

face of cylinder ‘Iiner protrudes over cylinder
block sealing face.

Measure at several places around circumference
and compare measurements. Measurements

should be 0.0002 to 0.0029 in. {0.05 to 0.075
mm}).

YMI169-168D

Each liner bore of cylinder block is punched mark
(A, B or C) on the camshaft side of eylinder block
top seaiing face according to its range of finishing
dimension.

Cylinder liner is also marked (A, B or C) on its
side face,

CYLINDER LINER O.D. SPECIFICATIONS

A — 29921 to 29928 in, (76.00 10 76.01 mm)
B - 2.9917 to 28921 in. (75.99 to 76.00 mm}
C —29913 10 29917 in, (75.98 tc 75.99 mm)

CYLINDER BLOCK BORE |.D. SPECIFICATIONS

A — 29929 1t02,9933 in. (76.02 to 76.03 mm)}
B — 2.9825 to0 2.992% in. (76.01 to 76.02 mm}
C — 29921 to 29926 in. {76.00 to 76.01 mm}

The liner must be installed into the bore has the
same mark at it. That is the liner marked (A)
must be installed into the bore marked (A).

(A} is bigger than (B), and (C} is smaller than {B).

YANMAR supply only liner having (B) dimension
as service parts.

The liner {B) can be installed into both cylinder
bores {A) and {C}. But this is allowed to only for
replacing worn liner with new one,

1867014

A= Factory Installation
- .- - Service Parts Installation
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3-3 Pistons

The method of piston pin fastering is a called a
free floating type. The pin is free to turn in the
bosses and in the rod.

Before installing pin bushing, make sure oil holes
in bushing and rod end are aligned.

1862032
A — Oil Holes

1) instal! pin bushing using Removal and installa-
tion Tool.

2) instail one pin retaining snap ring in each piston.
3} Coat piston pins with engine oil.
4) instail piston connecting rod and piston pin.

B} Instalt remaining snap rings.

Make sure connecting rod moves smoothly with
piston,

6-39

6} Each piston ring has a different shape.
Make sure to install correctly.

=
S ﬁ'-,_\_A
\\T RN g
7 5

1864007 —

A — First Compression Ring B — Second Compression Ring
iBarrel Face) Coated with € — Qil Ring
Chrome,

7) Manufacture’s mark near the ring gap must
be faced to the top of piston when assembied.

1862028

A — Piston Ring 8 — Ring Expander
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9) Before installing pistons, make sure ring gaps 13} Position piston and rod so identification on
are between piston pin direction {A) and piston rod faces to camshaft side of cylinder block.

thrust direction (B}

1865005
THETC2
A — Piston Head D — Top Ring 14} With piston centered in installing tool and rings
8 - Piston Pin Direction E — Second Ring . . .
C  Piston Thrust Direction  F — Oil Ring staggered correctly, push piston into liner,
_ _ o , 15} Install connecting rod caps, and tighten to 16.6
10) Coat Pistens, liners and inside of ring com- to 20.2 ftibs (22,5 to 27.4 Nm) {2.3 to 2.8
pressor with clean engine oil.  Use ring com- kgm}.
pressor.

11} Carefutly place piston in ring compressor.

12} Carefuily place ring compressor with piston
and rod over liner,

6-40
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3-4 Camshaft

TYHold tappets away from camshaft bore until
camshaft is installed.

2) Coat camshaft journals and bearing hores with
clean engine oil.

3} When installing camshaft, make sure lobes do
not drag in bores,

4} Align timing marks on camshaft gears and crank-
shaft gears during installation {A).

5} Install bearing retaining screw (B},

1860220

A — Timing Marks

B8 — Bearing Retaining Screw

3-5 Oil Pump

1) Install inner rotor-shaft assembly (C) pump
body (E}.

2) install outer rotor (B) in pump body.
3) Install pin (D} in inner rotor-shaft assembly.
4} Install cap screws in pump body.

5) Install gear {F) on shaft,
6} Install gasket {A) on pump body.

7} Install pump so spring pin enters hole in block.

A — Gasket D - Pin

8 - Quter Rotor
C — Inper Rotor-Shaft
Assemnbly

E — Pump Body
F — Gear

8) Tighten cap screws to 6 to 8 ft-ibs (B tc 12 Nm])
{0.8 to 1.2 kgm}.

IBH 0223 Wy
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3.6 Lube Qil Suction Tube and Screen

1) Clean thread of tube and cylinder block with
solvent,

2) Coat threads of tube with lock tite.

3) Screw tube in 8 to 10 mm (0.3 to 0.4 in.) or
6 to 7-1/2 turns.

4) Make sure threads on tube do not enter drilled
oil passage (B).

5) Tighten lock nut {C).

A — Suction Tube
B - Qit Passage

C—lock Nt B

3-7 Oil Pressure Regulating Valve

1) Install ball {D) spring (C}, shim{s) (B), and
spring retainer {A) in valve body (E).

2} Install valve body in timing gear cover and screw
completely in by hand.

3) install locking nut {F) on valve body.

4) Instatl on filter,

1866005

A — Soring Retainer 0 — Ball

B8 — Shimfls) E - Valve Body
C — Spring F — Lock Nut

6-42

3.8 Front OQil Seal

The crankshaft oil seals are spiral oil seals (Pump-
ing seals). A lip design in the seal prevents oil
from leaking during crankshaft operation,

v DO NOT apply grease to the lip of seal,
This would eliminate seal pumping ability.

1) Clean oil seal seating area of timing gear cover.

2} Be sure installation direction of oil seal is
correct.  The open side faces cylinder block
side of cover.

3) Make sure an arrow on oil seal shows same
direction as crankshaft rotation.

4) Install seal to timing gear cover by using a in-
stalling tool,

1864003
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39 Cylinder Head

1} Check cylinder head stud bol!ts for loosing.

2)Confirm correct alignment of the coolant
passage for cylinder head and gasket, and
instail on cytinder block without sealant.

1887005

A — Lubricating Qil B — Flywheel Side

3) Coat studs, cylinder head bolts and nuts with
clean engine oil, and tighten in sequence as
iltustrated to 29 ft-1bs {38Nm) (4.0kgm).

4) Retighten head bolts and nuts in sequence
to 58 ft-1bs {78Nm} {B.0kgm) and finally tighten
to 72 1079 ft-lbs (78 to 108Nm} {10 to 1Tkgm}.

1867007

5} Tighten three cylinder head assist bolts to 20
ft-ibs {27 Nm) {2.8 kgm}).

6} Install wear caps on valves,

7} Install push rods on valve tappets. Be careful
for not failing them into cylinder block.

8) Instali rocker arm assembly on head.

9} Tighten rocker arm support nuts tc 36 ft-lbs
(49 Nm} {5.0 kgm}.

10} Set valve clearance using procedure on ENGINE
ADJUSTMENT.

11} tnstall rocker arm cover.
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3-10 Timing Gear Cover
1) Install timing gear cover.

2} Install crankshaft pulley and nut. Tighten nut

to 13.0 to 14.4 ft-lbs {176 to 196 Nm) (18.0
to 20.0 kgm}.

-i_éfji’.!.ﬁh‘l_ .
3) Install fuel injection pump and cover plate
as instructed in this page.

4) Connect hourmeter drive cable to gear cover,

3-11 Fuel Injection Pump
1} Coat shims with silicon gasket.

2) Place the same number and thickness of shims
on pump mounting flange as when removed.
Shims should be clean and not deformed.

3} Install injection pump using new sealing washers
under mounting nuts.

4} Make sure pump control rack pin {A} is placed
in the yoke of 2nd governor lever (B}

B} Tighten nuts to 20 to 28 Nm (2 to 3 kgm}
(15 to 22 ft-Ihs) (C).

6} Install cover plates.

7} Install fuel injection pipes and connect fue!
inlet hose to pump.

8) Connect speed contral rod to pump regulator
lever,

9) Open fuel shut-off valve on filter.

10) Open both bleed screws on filter housing and
one bleed screw on pump. When fuel flows
without air, close bleed screws,

© (]

Vo

A

Sy
B

2

1863040

A — Control Rack Pin
B — 2nd Governor Lever

C - Nut
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3.12 Fuel Injection Nozzle

Before installing the YDN injection nozzle, check
outer part of percombustion chamber for condi-
tion of the heat insulting packing. The packing
must be in good condition in order to reduce heat
transfer from the precombustion chamber to the
injection nozzle, and thereby extending life of the
injection nozzle,

1) insert the injection nozzles into cylinder head.
To insure correct positioning of nozzle for each
cylinder, connect fuel pipes to injection nozzles
before instailing retainers.

2) Install retainer (B} on injection nozzle with
side of retainer having two “‘V''-type protru-
sions resting on injection nozzie.

3) Tighten the injection nozzle retainer stud nuts
(A) to 20 Nm (2 kgm) (15 ft-lbs) torque. Be
sure to keep retainer even as nuts are tightened.

4} Install the lead-off banjo connectors (C) and
washers on injection nozzles. Connect rubber
hoses.

5} Tighten the fuel injection pipe connectors (D)
to 27 Nm {2.7 kgm} (20 ft-lbs) torque.

6) Connect thermostart system fuel hoses.
7) Bleed the fuel system.

8} Start the engine and check for leaks.

A — Retainer Nuts
B — Retainer

C — Banjo Connectors
O — Fuel Injection Pipe

6-45

3-13 Water Pump
1} If removed, use hydraulic press to reinstall seal.

2) Press in water pumgp bearing until bearing is

flush with end of housing.
v Heat pump body to 80 —90°C (176 — 194°F)
in hot water before installing bearing shaft,

1867026

3)}Press on hub until hub is flush with end of
bearing shaft.
vSuppor‘t shaft with spacer while installing
hub.,

1863401
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4) Support water pump in a press as shown. Press
in impeller until impeller is flush with end of
bearing shaft.

1863402

A — Bearing Shaft B — Impeller

B) Install water pump assembly to cylinder head.

6-46

3-14 Rocker Arm Assembly

1) Assemble parts on rocker arm shaft in reverse
of sequence removed.

2)Make sure rocker arm shaft end snap rings are
firmly inserted into grooves of shaft,

3) Position rocker arm shaft on head, insuring that
spring pin and lubricating oil hole (A} in rocker
arm support line up.

4) Tighten rocker arm support nuts to 36 ft-lbs
{49 Nm) (5.0 kgm).

A — Lubricating Qil Hole
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4. ADJUSTMENT

4-1 Fuel Injection Limiter

v Use this procedure only if the torque spring
shaft has been disassembled or the adjustment

has been aitered.

1} Remove cover plate (A}

2} Remove cap nut {B) and loosen lock nut {C).

3) Screw the fuel limiter {B} out, and Insert the
spacer {C} as described as follows.

{FOR LIMITER WITH WHITE PAINT MARK)

insert spacer {A} which has the thickness of
0.055 to 0.07 in. {1.4 to 2.0 mm) nut {C), and
screw into the timing gear cover,

{FOR LIMITER WITHOUT MARK}

insert spacer (A} which has the thickness of
0.032 1o 0.039 in. {0.8 to 1.0 mm) between
limiter screw (B} and lock nut {C), and screw
into the timing gear cover,

1864005
A - Spacer 2 - took Mut
B — Limiter
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4} Insert screw driver between governor lever (B}
and Reguiator lever (C) to keep away from each
other.

Then, turn the limiter screw {D) clockwise to
push the governer and regulator ievers an fuel
controt rack {E) until the punch mark (F} on
control rack {E} is centered on reference face
(G} of pump housing,

1887029

A — Screw Driver

B — Gowvernor Lever
C — Regulator Lever
& — Limiter

£ —~ Control Pack

F — Punch Mark

G — Reference Surface
H — Spacer

5)FOR LIMITER WITH WHITE PAINT MARK})

Remove the screw driver and the spacer, and
screw limiter 220° to 230° (5/8 turn) out of
timing gear cover.

(FCR LIMITER WITHOUT MARK}

Remove the screw driver and the spacer, and
screw limiter 375° to 400° (1-1/8 turns) out
of timing gear cover.

6) Turn limiter 120°C ({1/3 turn} counterclock-
wise,

7} Secure adjustment with lock nut and install
cap nut.

Be sure for limiter not to be turned when
tightening lock nut.

8} Install cover plate to the timing gear cover.
9) Check engine fast idle speed after adjustment.

The fast idle speed should be 2725 to 2775
rpm,
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4-2 Valve Clearance

Check and adjust the valve clearance after assembly
Check

and after every 300 hours of operation.
the engine when cold as follows:

1) Disconnect decompression linkage.

2} Remove thermo-start reservoir

SCrews,

support cap

3} Remove expansion tank bracket cap screws.

4} Remove cylinder head cover cap screws, and
remove cylinder head cover,

5)Crank engine until No. 1 cylinder is at TDC
of its compression stroke. Both valves should
be in the up position {rocker arms loose}.

6} Check the intake and exhaust valve clearances
of the No. 1 cylinder. No. 1 CYLINDER IS
AT REAR OF ENGINE,

1867018

7} Adjust valve clearance to 0.008 in. {0.2 mm}.

648

8) Turn the crankshaft clockwise 240° to align
the TDC mark of the No. 3 ¢ylinder.

9) Check the valve clearance of the intake and
exhaust valves of the No. 3 cylinder, and adjust
to proper specification.

FRONT OF ENGINE

N N !
RO 6 3
£ | £ | £ |
o @ o
o L

Y PO

o © o 9

1867020

10) Turn the crankshaft another 240° clockwise
to align the TDC mark of the No. 2 cylinder.

11} Check the valve clearance of the intake and
exhaust valves of the No. 2 cylinder, and adjust
to proper specification.

—FRONT OF ENGINE

P
-

)

]

AN ’_ l(v

S

el
1867019
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4.3 Fuel Injection Timing
1} Disconnect No. 1 fuel injection pipe {A},

Remove that No. 1 cylinder or injection pump
plunger is the one closest to the engine flywheel.

2} Place throttle lever at maximum speed position
and fuel shut-off valve should be opened.

3) Assemble a 27 mm {or 1-1/16 in.) socket and a
ratchet handle together and place socket on
crankshaft puliey nut.

Ratchet handie should be long enough to
come out between radiator and engine as shown.

6-49

4} Pull out the engine decompression lever on dash.

5} Rotate engine in normal clockwise rotation (as
viewed from front of tractor) until No. 1 piston
is coming up on the compression stroke.

6) Wipe out leak fuel in the delivery by clean rag.

7) Rotate engine until! fuel comes up in the delivery
valve of No. t cylinder.
Stop rotation of engine as soon as fuel comes
out from the delivery valve.

8) Observe injection timing mark {A) on crank-
shaft pulley. Mark wili be aligned with pointer
{B) when correct thickness of shims is under
pump flange.

{f mark has gone past pointer — Remove shims.
If mark has not reached pointer — Add shims.

A 0.1 mm (0.004 in.} shim change corresponds
to a 1 degree difference in crankshaft position,

VThe injection mark is at 271 degree B.T.D..

B — Pointer

A — Timing Mark

9) Connect fuel injection pipe to pump. Tighten
connector to 20 fribs {27 Nm) (2.7 kgm}.

10) Bleed air from fuel system. Start engine and
check for leaks.
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4-4 Bleeding Fuel System

A CAUTION: Escaping diese! fuel under
pressure can have sufficient force to penet-
rate the skin, causing serious personat injuly.
Before disconnecting lines he sure to relieve
all pressure. Before applying pressure to the
system, be sure all connections are tight
and that lines, pipes and hoses are not
damaged. Fuel escaping from a very small
hole ¢an be almost invisible, Use a piece of
cardboard or wood, rather than hands, to
search for suspected leaks,

if injured by escaping fuel, see a doctor
at once. Serious infection or reaction can
develop if proper medicat treatment is not
administered immediately.

Whenever the fuel system has been opened up for
service {lines disconnected of filter removed}, it
will be necessary to bleed the air from system.

To bleed air from the filter or pump, lcosen bleed
screws untif fuel without air flows from around
screws. Tighten screws.

8 — Bleed Screw on Pump

A — Bleed Screws on
Filter Housing

if the engine will not start, it may be necessary
to bleed air from the fuel pipes {A} at the injec-
tion nozzles {B), Loosen the fuel pipe connectors
at the injection nozzles. Pull the decompression
fever out and crank the engine with the starter
until fuel {without air) comes out areund
connectors.  Tighten connectors, push decom-
pression handle fully in, and start engine.

1REOGUAS

A — Fuel Injection Pipes B — Injection Nozzles

4.5 Fan Belt Tension

Check beit tension. Beit should deflect 3/8 to 5/8
in. {10 to 15 mm) at 20 |bs. (8.86 N) force.

4-6 Other Measurements and Inspections

1} Lube oil pressure: 43—-57 psi (2.94 — 3.92 bar).
{3.0 — 4.0 kg/cm?}

Attach a pressure gauge to the fitting of the lube
oil pressure switch and measure lube oil pressure.

2} Top clearance:

a)} Extract the combustion chamber {rear and
front), insert fuse rod through nozzle mount-
ing port, and turn flywheel.

b) Squash the fuse between the cylinder head
and the piston crown,

c} Measure the thickness of the squashed fuse
using 3 micrometer,
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Chapter 7

ELECTRICAL EQUIPMENT

YM169-1690

The Model YM189/YM169D tractors are
fitted with the foliowing electrical systems:

{1
{2}
(3)
(4)

Starting system
Charging system
Lighting system

Safety system

System Component Capacity
Charging system Barttery 12V —45AH
Charging generator (GPS150) 12V—15A

Current limiter

Starting system

{RS5114) 14.5+0,5V

Starter motor

e

(S114230) 12V—1.3kW

Lighting system Headlights 12V —-25/25W )
Waork lights _1 2_\!-—20W

Others i Engine oil _pressure ! 12V_34W
indicator light
\'NaFer zem?erature 12V_3.4W
indicator tight N ] )
Flash!_ng warning and 12V—_23W
turn signal tlght§
Horn {MF-12) " . - _ 1.2A
Thermostart

12V—13A
{SH100-02)
1. BATTERY

1-1 Specifications

Item Specifications
Model NS60
Capacity 45 AH {20-hour rate)
Voltage 12V
Etectrotyte —!—1_260;’68°F {20°C) at futl

specific gravity

Charging current

charge

35A

7-1

1-2 Description

The open circuit voltage of a battery measured
across its terminals is 2.0 ~ 2,156 volts per cell,
and neither the size of the battery nor its number
of plates has anything to do with its voltage.

The capacity of 2 battery is the amount of eiec-
tricity that can be discharged from a fully charged
battery at a constant fiow until it reaches its rated
discharged terminal voltage.

There are two ways of expressing the capacity
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of a battery: by its "Ampere Hour' electrical
capacity {AH)} or its ‘"Watt Hour’ electrical capac-
ity {WH).  Generally speaking, the 'Ampere
Hour Capacity’ is used.

Electrical capacity {AH} = discharge current
{A} x hours of dis-
charge {H} required
for battery to reach
discharged terminal
voitage

The capacity of a battery will vary according to
its discharge current rate, the ambient tempera-
ture during discharge, and the time and manner
in which the battery is used.

The capacity will also vary according to the
temperature of the electrolyte during discharge.
The higher the temperature, the larger the capac-
ity; and the lower the temperature, the lower the
capacity.

When starting the engine, the battery discharges
at a very high current fiow rate. Accordingly, it
can be readily understood that starting is more
difficult when the ambient temperature is very
low, because the capacity of the battery is lower-
ed. In addition, the viscosity of the engine oil
also increases as the temperature drops.

1-3 Inspection

al  Electrolyte Capacity

The water content of the electrolyte will
evaporate during use, or will be reduced in
volume because of electrolysis. If there is in-
sufficient electrolyte, the battery is liable to
sustain damage, and it there is too much, the
electrolyte will overflow and damage the body
and other parts of the tractor.

Accordingly, the level of the electrolyte in the
battery should be inspected regularly, and re-
plenished with distilied water when insuffi-
cient. The level of the electrolyte should be
sufficient so that the separators of the plates
are not exposed.

If the plates are exposed to the atmosphere,

sulfation will ensue, and it will no longer be
possible to recharge the battery.

Battery

Vent caps

e

!
|
I
|

|
i
|

1
[

Too iow Correct level Overfilled

33158

b)  Specific Gravity

The specific gravity of the electrolyte of 2 bat-
tery varies according to the temperature.

The specific gravity should be adjusted to the
specific gravity at 68°F (20°C).

Specilic . I
gravity Condition ;
1.260 | 100% ' P
B - —————— ——  {harged condition Usable as is.
1.220 75
1160 | 80 i Usable hmit
- L. . .____E_ . -
1.090 1+ 25 °
L " Discharged Recharge
1080 - 10 rately.
L e - ]
1.050 i 8] l Fully discharged |

Use a hydrometer to get the specific gravity
reading:
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insert the hydrometer into one of the battery
holes and suck up enough electrolyte into the
glass tube so that the float moves freely. Be
sure to hold the glass tube vertically; the read-
ing at (A} is the specific gravity

2. GENERATOR AND CURRENT
LIMITER

2-1 Specifications

Generator: GP8160
Current limiter: RS5114

t1 Ratating direction Clockwise {viewed from flywheel side)

b —

2} Operational rotatan | 1000 rpm — 5000 rpm

31 Allgwable rotanon 12,000 rom

4] Charging perofrmance | More than 15A/12Y at 4800 rpm

5) Rotatign for imtial Less than 1300 rpm
charging

2-2 Structure

Name: 12-12 pole magnet revelving type genera-
tor
Components:;

7-3

a) Stator (armature windings)

iy  Each coil is connected in series. Wire
conductors are wound around a 12 pole
armature core,

ii} An aluminum die cast plate has recti-
fying diodes attached to it.

b} Flywheel

The throttled plate flywheel has a ferrite mag-
net attached to it, and the pulley, shaft and
bearings are pressed in.
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2-3 Connecting Diagram

C
® | /Q
N,
\ A N
) o, Yeilow AC /
\ Blue ] - C Q i
‘B ’
él"
=y 17
-
8lue g —
BT
=

1BE7093

A — Alternatar 8,.8, — Thyristor for Rectifing Current 2, — Zener Diode for Controlling Battery Voltage
B — Charging Indicator Lamp D, .D, — Diodes for Rectification Q, — Transistor for Detecting Generated Voltage
C — Key Switch 0,, 0, - Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay

D — Battery D, .0, — Diodes for Protection Against Q, — Transistor for Controlling Gate Current

E — Regulator Battery Cable Reverse Polarity Q, — Transistor for Detecting Battery Voltage

F — To Starter R, .R, — Resistors

The transistor type requlator is composed of six
diodes, one zener diode, two thyristors and two
resistors. D, and D, rectify a single phase alter-
nating current generated by alternator (A},

Q, and Q, control charging indicator lamp.

Q,, @, and Z, control current to S, and S,,
and adjust charging current and voltage.

7.4
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(1) Phase 1 — Key Switch in “AC" Position {Alternator Stopped)

1867094

A — Alternator 5:.5; — Thyristor for Rectifing Current Z, — Zener Diade for Controlling Battery Voltage
B — Charging Indicator Lamp D, , D; — Diodes for Rectification Q, — Transistor for Detecting Generated Voltage
C — Key Switch D,, Dy — Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay

D -~ Battery 0., Dy — Diodes for Protection Against Q; — Transistor for Controlling Gate Current

E — Regulator Battery Cable Reverse Polarity Q; — Transistor for Detecting Battery Yoliage

F — To Starter R.,H: — Resistors

1) With key switch (C) in "AC" position, current
from battery (D) flows through key switch —
emitter base of transistor (Q,) — resistor (R,)
- diodes (D4} and to ground.

The base current to transistor (Q,) means a
closed circuit in Q,. This allows current to
flow through collector of Q, — diode {D;) —
charging indicator lamp (B} {causing the lamp
to glow) and to ground.

7-5

2} From the key switch, current also flows

through emitter base of transistor (Q;) —
resister (R, ) — diode {D,) and to ground.

The base current of transistor (Q,} also flows,
but the collector current cannot flow hecause
the alternator is stoped and no generated
current is flowing.
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(2) Phase 2 - Key Switch in “"START" Position {Generated Voltage: Low)

s |
=
T e - -

.

-

CHBT0OG

A — Alternator 8:,8: — Thyristor for Rectifing Current Z, — Zener Diode for Controtling Battery Voltage

8 — Charging Indicator Lamp D, , D; — Diodes for Rectification G, — Transistor for Detecting Generated Voltage

C — Key Switch D., 0, — Oiodes for Detecting Current Q; — Transistor for Ingicator Lamp Relay

O — Battery D;, D; — Diodes for Protection Against Qy — Transistor for Controthng Gate Current

E — Regulator Battery Cable Reverse Folarity Q4 — Transistor for Detecting Battery Voltage

F — Ta Starter R, . R, — Resistors

Having started the engine, the alternator begins to For an instant after starting the engine, terminal
generate electrigity, voltage of battery is lower than 14.5 volts, which

is the level of the zener diodes. Therefore,
transistor {Q,) works as an open circuit and
current cannot flow. Instead current from
battery flows through (Q;) emitter = R, = D¢
and back to the battery.

Current circulates from alternator {A) through
diode (D,) — transistor (Q,} emiiter — dicde
{D,} to alternator. and from alternator (A}
through diode {D,) — transistor {Q,) emitter —
diode {0} to alternator.

This allows the collector current of Q3 to flow to

The current flow of Q, emitter is a shrort circuit the gate cathodes of S, and S, .

between emitter and base of transistor {Q,).
This turns the indicator lamp off,

7-6
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{3) Phase 2 — Key Switch in “START" Position (Generated Voltage: High)

YM169:-1690)

- - —= ===

1867036

A — Alternator S..58; — Thyristor for Rectifing Current
B — Charging Indicator Lamp D,,[; — Diodes for Rectification

C — Kay Switch Dy, D, — Diodes for Detecting Current
D — Battery D, D, — Diodes for Protection Against
E — Regulator Battery Cable Reverse Polarity
F — To Starter R, ,R; — Resistors

When the engine speed is increased, the generated
voltage becomes higher than the battery terminal
voltage. At this point thyristers (S; and §,)
close, atlowing current to flow through them.
Current now flows from the alternatar through
diode {D,) — battery {D) — anode and cathode of
thyristor {S,) to the alternator and from the
alternator through diode {(D,) — battery (D) —
anode and cathode of thyristor (8;) to the
alternator.

With S, and S, closed {current flowing), the
collector current of Q, and the base current of
Q,; flow from the alternator instead of the
battery.

77

2. — Zener Diode for Controlling Battery Voltage
Q, — Transistor for Detecting Generated Voltage
Q; — Transistor for Indicator Lamp Relay

Qy — Transistor for Controlling Gate Current

Q. — Transistor for Detecting Battery Voltage
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(4} Phase 3 — Key Switch in “ON" Position (Battery Voltage: Low)

- - — — — = —

1867097

A — Alternator

B — Charging Indicator Lamp
C — Key Switch

D — Battery

E — Regulator

F — To Starter

When the battery terminal voltage is lower than
the zener diode level {14 — 15 volts), the battery

is charged as illustrated.

Currnet from the alternator flows as follows:

5,.8: — Thyristor for Rectifing Current Z, — Zener Diode for Controlling Battery Voltage

D,, B, — Diodes for Rectification Q; — Transistor for Detecting Generated Voltage

D, D4 — Diodes for Detecting Current Q. — Transistor for Indicator Lamp Relay

D, D — Diodes for Protection Against O, — Transistor for Controlling Gate Current
Battery Cable Reverse Polarity Q, — Transistor for Detecting Battery Voltage

R, R, — Resistors

alternator — D, — battery > 5,

and

alternator — D, — battery - S,

7-8
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{5) Phase 3 — Key Switch in "“ON'’ Position (Battery Voltage: High}

AN

—

- —— -

1867098

A — Alternator 8, . 8; — Thyristor far Rectifing Current Z, — Zener Diode for Controlting Battery Vaoltage
B — Charging Indicator Lamp D,, D, — Diodes far Rectification Q, — Transistor for Detecting Generated Voliage
C — Key Switch D;, Ds — Diodes for Detecting Current Q; - Transistor for Indicator Lamp Relay

D — Battery Dy, Dy — Diodes for Protection Against Q, — Transistor for Controlling Gate Current

E — Regulator Battery Cable Reverse Polarity Q4 — Transistor for Detecting Battery Voltage

F — To Starter R, . R; — Resistors

If battery voltage becomes higher than the zener
diode level {14 —15 volts}, the battery is not
charged.

Current flows as follows:

hattery = emitter of transistor {Q,)

— zener diode (Z,) — diode {D)

With no current at its base Q; is open and, con-
sequently, S, and S, remain open. Q, is also
open and so the indicator lamp {B} is not glowing.

7-9
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{6) Phase 4 — Battery Removed {Immediately Following Removal, Engine Running}

1867099

A — Alternator

B — Charging Indicator Lamp
 — Key switch

D — Battery

E — Regulator

F — To Starter

G — Lpad

Sy
=3
D,
Ds

R,

. S: — Thyristor for Rectifing Current Z, — Zener Diode for Controlling Battery Voitage
. D, -- Diodes for Rectification @y — Transistor for Detecting Generated Voltage
.04 — Diodes for Detecting Current Q; — Transistor for Indicator Lamp Relay

, Oy — Diodes for Protection Against Q, — Transistor for Controlling Gate Current

Battery Cable Reverse Polarity

Q. — Transistor for Detecting Battery Voltage
, A, -~ Resistors

A characteristic of thyristors is that they remain
closed until current flow drops to zero,

Current flows as illustrated.

alterngtor = B, — load = S, — alternator

At this time, G, is open and indicator lamp off,

With battery removed voltage to load becomes

higher than 14 — 15 voits.

Therefore, Q5 is open and current to the §, gate

is cut.

7-10
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{7) Phase 4 — Battery Removed {After Removal, Engine Running}

L
A ‘
\f}/'l ‘,'-- -
D, D, .

y

A

A
v

PP e -

Da
R,
M

Q.

K
c=>|—< /1 ®

~ 7

_D
1l

L,

| ¢

T

——

%Db
e Y

1867100

A — Alternator
B — Charging Indicator Lamp
C — Key switch

D — Battery

E — Reguiator
F — To Starter
G — Lead

$:,5; — Thyristor for Rectifing Current

D, D0; — Diodes for Rectification

,, D, — Diodes for Detecting Current

05, D, — Diodes for Protection Against
Battery Cable Reverse Polarity

R, R: — Resistors

When S, and 5, are open voltage to the load does
not increase and current flows as illustrated.

Current flows as follows:
alternator > D, —> Q, - D; — alternator

Base current flows only in transistor {Q, ).

Therefore, this regulator does not allow damage
to load (electrical equipment} even if the battery
is removed during charging.

y

! .

% __ sl
~® ®

¥

2, — Zener Diode for Controfling Battery Voltage
Q; — Transistor for Detecting Generated Voltage
Q, — Transistor for indicator Lamp Relay

0, — Transistor for Controlling Gate Current

Q, — Transistor for Detecting Battery Voltage
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2-4

(1)

Inspection and Characteristics

with current limiter connected

Performance test of the generator coupling

Canditian between

MNarmal

Abnarmal

Causes

charge current 1)

Mare than 7A at 14.5V (without
current limiter)

Current: more than 7A
Vgltage: moare than 15,0V

Current limiter is not
operating properly.

voltage of battery

terminal 2! More than 15A at 14V {with 2! Less than 10A at 14V Current limiter and
current limiter} generator are not
operating properly.
3! Charging current noted
tut voltage of battery Battery
terminal is low
(2} Separate inspection of generator
{On Performance]
Marmal Abnormal Causes
1.f Fester indication at: Approx. more than 30V, AC Approx, less than 30V, AC 1} Diode is bad

nan-ioad voltage
[between lead {+) {red)

2} Open circuit in armature

/

lno continuity}

Continuity

Continuity
{no continuity)

ey

YMi69-169D

and generator body unit] cail
Operated [N = 400 rpm|
2.| Continuity check by Continuity Continuity
testar Diode is bad
[between lead {red) Continuity
and grounding]- L
Ng continuity Diode is bad
. No continuity Nao continuity Break of lead
[Diode check]
Diode O, —lead {red} No continuity Continuity
{no continuity)
o Continuity
Continuity {no continuity}
Diode [}; —lead {red) No continuity Continuity Diode is bad

{break ar short circuit)

Diode Da—lead {yellow}

No continuity

Continuity
{no continuity)

Contipuity

Continuity
{no continuity)

Diode D, —iead {yelow}

No continuity

Continuity
{no continuity)

Diode is bad
{break or short gircuit)

o Continuity
Continuity {no continuity)
Diode D —grounding Continuity Continuity
[na continuity)
Continuity
No continuity {no continuityl
Diode Dy —grounding Continuity Continuity
(no continuity}
Continuity
No continuity {(no continuity)
[Armature cail
Diode terminal A—B Continuity No continuity Break of circuit

7-12
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Narmal Abnormal Causes
3.| [Insuration resistance]
at: 500V Mega tester More than 3ME2 Less than 3M{2 Bad insulation at armature
Lead {red)—grounding 1 coil
Rotating Condition of the Flywheel
Narmat Abnarmal Causes

Flywheel rotated
manually

Magnetic stress felt 12 times per
rotation, Rotates comparatively
smooth.

Moise accompanies rotation Bearing is bad

Distertion of the flywheel

Neo magnetic stress is felt. Lawering, or failure of
magnetic energy of

fiywheel

Light rotation

2-5 Cautions during Handling and Assembly

Cautions

Resulting Problems

Do not improperly wire to battery,

Confirm {+1 & |-}, and colonng of leads

Short-circuit of battery

1! Burning of generator diode
2} Burming of generator coit

3) Burning of current limiter

Burning of generator coul

Falfure of current limiter

Broken pulley & bearing of generator

[).stortnon of the flywheel

Break of lead wire

Burning of current limiter & generator

Short-circuits of generatar

Darmage to bearing

Damages 1o flywheel by the IDospnmg of
SCIEWS

Damages to bearings

2. Do not gperate at less than the specified speed
3. Do not tighten belt too tight
4. Avmd fh-:lcks and large stresses on the penpheral Of
the ﬂywheel
5 Do not hang lead wire
0. Du not pperate gut of the spec:fued assermnbily condition
lengine operation must abways be under specified wind
speed condmnn bv coolmq fan]
A U —_— - oL =
7. Do not pour water into the generator unit
8. During assernbly and dusassemblv the shaft tlghunlng
torgue: 250 kg-cm to 300 kg-cm,
9. Use rated aor genuine Yanmar part for the
replacemenr of bearings
10.  Use genuine Yanmar parts for the rcplacernent of
generator diodes

Burning of diodes

713

YM168-169D
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2-6 instructions for Disassembly and Assembly 3) Remove two coil retaining screws {A).

{1} Disassembly Sequence
1} Remove nut {A) from end of shaft

1864303

1864236

A — Nut 8 — Generator Body

2} Pull fiywheel {A} with magnets from body
of generator (B}.

:/“_j\:
N
Q\K/
A
\L_-/ : .
Ay
i
L ?“\\;_fl\ -~
1864301
lywheel with M N h b
A — Flywheel wit agnets C — Nut and Washers B — Spring Washer
B — Generator Body C — Washer

0 — inner Bearing

£ — Alternator Body

F — Spacer

G — Stator Coil Agsembly

7-14

{2} Assembiy Sequence
Reverse disassembly steps. |

H — Screw
I — Quter Bearing
J — Flywheel with Magnets

K — Pully Half
L — Shaft
M — Wire Lead with Connector
N — Screw
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2.7 Maintenance and inspection

{1} Do not keep the unit in storage under dusty,
damp, and high temperature conditions.

{2} In case dust, dirt, water, oil, etc. are de-
posited on the generator and lead connections,
clean the necessary parts before use.

{3) Keep the appropriate belt tension, to avoid
belt slippage.

Lead tredi Lead (yellow}
i \

tead (green}

Blue \.._._Blue

Lead (brack)

7-16

[Current Limiter]

This is used coupled with the generator. Refer to
the section on the generator, for the specifica-
tions, diagram, and handiing instructions.

Current limiter forms one unit contained in resin
mold. in the case of a failure, repiace current

limiter as a unit.
finspection of Current Limiter]

Check the continuity between the red lead and
black lead with a tester.

Normal Continuity noted
No continuity
Abnoremal Continuity noted No continuity
) / Continuity noted No continuity
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3. STARTER MOTOR

3-1 Specifications

Manufacturer

ftam

Specifications

Manufacturer’'s cogde

Yanmar's code

Output kW

RITACHI

$114.230

.1 .24(}?0‘7701.“(}

1.3

D:rectlon of ro:aUOn (wewed from pimon snde‘i

Mesh meithod

Light renning

Speed (rgml

Lock torque

Termmal uoltage Wlfcurrent (Al

Terminal voltage Wh‘curren: {Al

Type of clutch

Clockwise

Magnetic shift

I2!Iess than 60

Over 5000

5/less than 540

Over 11.56 ftio
{Over 1.6 kg-m)

Pirion

Sprmg tension

Standarg jengthiwear hmlt in, {mm])

Over-runmng

Magnetlc sw:tch
resistance at 20° C

Series/Shunt {§0

Commutator

Quter diameter

Standard outer diam-
esera‘mmnmum Iength

eter

Difference between maxium
diameter and minimum diam-

Oorrectable timitfeor-
Tection preCISIOI"I

—21"11

YM169-169D

0.324!0_694

1. 5?5 ma’O (}?9 n 140 mmi2 mm}

- 60‘1 57 in/Q. 0020 n (0 4 mrnf’O 05 mm)

Depth of mica between
commutator bars

rection precision

Correctable limit/cor-

Standard dimensions

L dimension

Graund polarity

Brush side bearmg

Pinion siide section

o —

Pinion side bearing

Shatt diameterfhole
dnameter
Shaft diameterfhote
diarmater

Shaft diameterfhole
giameter

0.0079 nf0.0197--0.0315 in.
(0 2»’0 5—0.8 mmi

0.4909—0.4902 in/0.4932 -0.4921 in.

~0.032 mm . +0.027 mm
(125 5050 mm 125 o ’

00118 00591 |n(03 15mm:‘

Negatwe

716
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3-2 Description

The major components of the starter motor are
the magnetic switch section, the motor proper
section, and the pinion section. The magnetic
switch section has a plunger which activates a
shift lever t0 engage and disengage the pinion,
and also open and close the main contacts to
start and stop the starter motor.

The over-running clutch is provided in order to
cut off the motive power from the engine when
the engine starts up.

Shunt coil

— [

] shift lever
-

o
¥ Field coil -
A
[--]
I ]
.
‘ Ring gear
/ 4
- /01181 ~ 01969 in.
/ (3 ~ 5 mm)
Armature
(2) Magnetic Switch

1} Continuity Test for Shunt Coil/Series

Coil

Continuity of the shunt coil is checked by
taking a reading between its S-terminal and
the body of the magnetic switch. If there
i no continuity, then there is a break in

Commutator

3-3

(1)

Before Disassembly
Pinion

11 The pinion will spring out when the
magnetic switch is closed.

2)  Push the pinion that has sprung out
towards the motor to eliminate any axial
play, and measure the clearance between the
end of the pinion and the pinion stopper,
If the clearance ! is incorrect, it should be
corrected by removing and refitting the

adjusting plate of the magnetic switch mount.

e mm— gy

Field coil

! dimension

{Starter motor)

(3)

1}

. l' 0.0118 ~ 0.0591 in.
rmature 0.3~ 2.3mm) !

Performance Test

Connections for Continuity Measure-
ment of Dimension [,

Switch

the shunt coil winding.

Continuity of the series coil is checked

Starter motor

between the S-terminal and the M-terminal.

If there is no continuity, there is a break
in the series coil winding.

-

The diagram above shows connections 1o
be made for the purpose of measuring
dimension {.
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{4) No-Load Test

1) Connect positive {+) terminal of ammeter
(A) to the battery positive {+) terminal, and
negative (—} terminal of ammeter to the
starter 'S" terminal,

2} Connect battery ground cable to the starter
body (D).

3} Connect positive (+) terminal of volt meter
{C}) to the starter “B"' terminal, and negative
{—} terminal of valt meter to the starter
body or battery ground terminal.

4) Prepare hand tachometer at the starter shaft,

) Use a screw driver to jump across from
battery B’ terminal to switch 'S’" terminal.
Starte should engage and run,

B
-\'\ f
i
] (9’7'
c—
1868007

A — Ammeter
B — Battery
C — Volt Meter

D — Starter
E — Tachometer
F — Key Switch

If solenoid only chatters, hold-in winding is
open-circuited, |If nothing happens, either
pull-in winding is open-circuited or mecha-
nical parts are sticking. To check for
sticking, remove end cover and push plunger
by hand,

7-18

6)

If solenoid engages properly but motor does
not run, check main contact points, bear-
ings, brushes, reduction gears, armature, and
field windings.

Solenoid cannot be repaired, except to make
sure all connections are good and clean the
main contact points,

Measure current draw and shaft speed, and
compare to the following specifications.

NO LOAD TEST SPECIFICATIONS

RPM
8000 rpm

Current Draw Voltaga

60 amps 12 volt
If speed and current draw are slightly low,
connect a voltmeter between “B" terminal
and starter frame. Observe voltage during
test. Voltage may be reduced because of
high current draw on battery.

If speed or current draw is significantly dif-
ferent than specified, diagnose problem as
follows.

Fails to Operate, No Current Draw

Open field circuit {Alf field windings)
Open armature windings

Defective brush contact with commutator

Open solenoid windings

Defective solenoid contacts

Fails to Operate, High Current Draw

Grounded field windings or armature windings
Seized bearings

Low Speed, Low Current Draw
High internal resistance
Defective brush contact with commutator

Low Speed, High Current Draw
Excessive friction

Shorted armature

Grounded armature or field windings

High Speed, High Current Draw

Shorted field windings
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3-4 Disassembly and Assembly Sequence 3} Remove two brush holder retaining cap
screws (A} and two thru bolts {B) from rear
1} Remove solenoid assembly {A} from front cover. Remove rear cover.
cover {B).

2%

188Y3N
18EY 300 A — Cap Screw (2 used) £ — Rear Cover
A — Sotenoid B _ Front Cover B — Thru Bolt {2 used) D — 8rush Helder

4} Remove field coil assembly with brush holder.
2) Remove dust cover (A} and snap ring {B)

from starter shaft {C}.

186y312

186Y 310

A — Dust Cover £ — Shaft
8 — "“E” Type Snap Ring

719
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5) Removing armature (A} with pinion (E) 6) Set ali disassembled parts on a clean tabie.

from front cover {F). P .
G ® ®

© ® © 1861206 |

186Y313
A — Front Cover G — Brushes
A — Armature B — Overrunning Cluteh 8 — Pinion Gear H — Thru Bolts
B — Plate E — Pinion Gear C — Shift Lever t — Rear Cover
C — Shift Lever F — Front Cover D — Armature 1 — Dust Cover
£ — Solencid Assembily K — Rubber Washer
F — Field Coil Assembly L — Snap Ring

7} To assemble starter motor, reverse disassemb-
ly steps.

Solencid Switch

Spring . VN Rubber Cap
Shift Lever \ P .
| L

Thru Bolts
Rubber Washer

Armature

Brush Sgring

Center Plate .~

@ Drive Pinion
\_ Stop Ring
Snap Ring

Cap Screws \ Bushing
. ustirn

A I \ Rear Cover
</ i Brush {—}

N Brush (H
Pole Shoe Retaining Screw

Bushing

Front Cover

Starter Frame

Fielg il
1866043 reld Cot

7-20
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should be between 0.0197—0.0315 in. (0.5~

35 Inspection and Maintenance

(1)

Brushes

Put the brushes in their respective brush
holder and measure the spring tension with
a spring balancer. Tension should be more
than 3.52 lbs (1.6 kg).

2)  Length of Brushes

Standard brush length is 0.630 in. {16 mm).
If any of them are worn out by more than
0.157 in. (4 mm), it should be replaced with
a new one.

After replacing, check that the new brush
moves smoothly in the brush holder, and
that the end of the brush makes even con-
tact with the commutator surface. If the
contact is uneven, correct it.

3}  Brush Holder Continuity Test

Carry out a continuity test between the in-
sulated brush holder and the ground.

There shouid be no continuity.

(2) Armature

1} Measuring Shaft Straightness

Place the shaft upon an end supporting
stand, and measure the straightness of the
shaft.

[f it is distorted by more than 0.0031 in.

{0.08 mm), it should be corrected.

2} Commutator

If the surface is burnt or pitted, it should
be polished using #500—#600 sandpaper.

If it is out-of-round by more than 0.0078 in,
{0.2 mm), it should be turned down on a
lathe.

3} Depth of Mica between Commutator
Bars

The amount of under-cut of the insulation
(mica between commutator bar segments)

0.8 mm}. Be sure to bevel the edges of the
bar segments.

0.0197 ~ 0.0315 in.

{0.5 ~0.8mm)
Bevel segment
edges
Segments Insulation

4} Ground Test

Check conductivity between the commuta-
tor and the shaft. §f conductivity is indi-
cated, there is a short, so replace.

51 insulation Test

Shorts in the armature coil are checked
with a “growler tester.”” A “growler tester”
is an iron piece applied to the armature
core and the armature while the latter
is rotated, If the iron piece starts vibrating
or "growling”, it is an indication that there
is a short, and that replacement is necessary.

(3) Field Coil

1} Continuity Test

Check the continuity between the terminals
of the field coil. If there is no continuity,
it is an indication that there is a break in
the winding, so it should be replaced.

2} Ground Test

Check the continuity between either of the
terminals of the field coil and the yoke.
If there is continuity, it means that the
field coil is grounded somewhere and is
therefore defective.
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4. THERMOSTART

4-1 Specifications

Itern Specifications
Type SH100-02 {Hitachi)
Voltage 12v
Current fiow 13A

4-2 Description

The thermostart is a starting aid for use in low
ambient temperatures. [t ignites and burns fuel
in the intake manifold to warm the air intake and
improve starting qualities. The thermostart, untike
glow plugs, is not exposed to the combustion heat
of the engine during operation and therefore pro-
vides outstanding durability, and since its elec-
tricity requirement is lower than that of glow
plugs, the load on the battery is reduced.

. ﬁ‘:‘%

Ball valve Heater coil Ignitor

Terminal

al  Thermostart switch is set to ON. This
activates the heater coil.

b}  Valve stem moves. This opens the bali
valve.

c) Fuel fiows through ball valve, and volatii-
izes because of heat from heater coil.

d} Volatilized fuel is ignited by ignitor.

7-22

e}  Setting thermostart switch to OFF posi-
tion will switch off the electricity and the heat-
er will cool off. This will close the ball valve.

ft  Fuel will cease to flow. Fuel is stored in
header tank, and is fed to thermostart plug by
gravity.

4.3 Using the Thermostart

al Throttle lever is set to STOP position,
b} Decompression lever is operated.

c} Clutch pedal is depressed, and starter mo-
tor is operated for five seconds {until lube oil

indicating light goes out}.

d} Restore decompression lever to position
providing compression,

e} Open the throttle about halfway.

f}  Turn the main switch to the “"TS" posi-
tion for 5 ~ 10 seconds. Then turn the starter
motor.

NOTE As soon as the engine starts up, switch off

the thermostart, and of course, remove vyour
hand from the starter key switch {the main
switch will automatically move from the
START to the ON position),

Main Swarch

YM169-163D
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5. TURN SIGNAL LIGHTS

5-1 Specificatians

Item Specifications

Flasher relay

12V-23W heat band snap type
12V-23W

Signal hights

5-2 Description

The turn signal light system is composed of the
turn signal switch, the flasher relay, and the signal
lights.

The flasher relay, a heat band snap type, opens
and closes a pair of contact points through ex-
pansion resulting from a rise in temperature of a
heat band.

FLASHING FLASHING
WARNING WARNING
AND AND
TURN TURN
SIGNAL {L} SIGNAL (R)
[0 o]
O O
e o
COMNNECTER
TURN SIGNAL AND
FLASHING WARNING
LIGHT SWITCH

6. WATER TEMPERATURE
INDICATOR LIGHT

6-1 Specifications

Itern Specifications

Wa‘.e' temperature 12% — 34 W l
indicator light

Water temperature | ]
Sensor it

Activating temperature | ON at 248°15.4°F |

(120°+3°Cl |

OFF 21233, 6°+5.4°F);

b (1125 |

12V - ?a_ J

£ rical capacit
Iec_t c P ¥ )

7-23

6-2 Description

A sensor consisting of a substance with a high
heat expansion rate is fitted at the tip of the unit,
and goes ON when the water temperature reaches
248°F (120°C).

Therefore, it is quite normal for the water tem-
perature indicator light to stay off even if the
starting switch is set to the ON position, as long
as the engine is cold.

7. ENGINE LUBE OIL PRESSURE
INDICATOR LIGHT

7-1 Specifications

Item Specifications

Oil pressure switch

Activating pressure 2,84 psi [1 kg;"cn"n2 H

Lube oil pressure 12V - 34AW

indicator light

|
]

7-2 Description

As described earlier in Chapter V, Section 3 and
Chapter VII, Section 5, the lube oil pressure reg-
ulating valve, which is fitted inside the lube oil
filter {cartridge type) is adjusted to 21.34 — 35.
56 psi (3.5 — 4.5 kg/cm? ), while the relief valve
is set 1o activate at a pressure of 17.07 —~ 11.38
psi {0.2 * 0.1 kg/cm?)

The lube oil switch is fitted in the lower part of
the cylinder block, to the left of the lube pipe.
It iz activated when the lube oil pressure drops,
which simultaneously turms on the indicator light.

The oil pressure forces the diaphragm upwards
to open the contact points, so that when pressure
is normal, the indicator light remains OFF.

When the oil pressure drops, the contact points
close to allow electricity to flow to turn ON the
indicator tight.

Thus, when the starting switch is moved to the
ON position, the indicator light goes ON since
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there is no oil pressure, but once the engine starts
up and pressure rises, the light will go OFF,

Spring =
/& Lube oil pressure
Cantact 2 L9 indicator light
paints 2

Starting switch

N

= Battery
Diaphragm ’
8. HORN
8-1 Specifications
Harn 12V—1.2A

8-2 Description

When the horn button is depressed, electricity
flows through the coil of the horn, the core of
the coil is magnetized, the moving plate is drawn
towards the core, and the diaphragm that is
coupled to the plate moves and opens the contact
points. The flow of current is therefore cut off.
Through a repetition of this cycle, the vibrator
vibrates to generate sound.

Moving plate

Diaphragm

Vibrator

7-24

9. LIGHT

9-1 Headlights

The headlights are high-low beam dual fita-
ment bulbs. Switching between low and high
beams is accomplished by the lighting switch.

Headlights: 12V — 25W/25W

9.2 Work Light

The work light is fitted to the rear part of the left
fender.

Work light: 12V — 20W

10. SAFETY START SWITCH

The safety start switch is provided for added
safety of the tractor and prevention of accidents.
When the clutch pedal is depressed, disengaging
the clutch, the safety switch incorporated in the
starter motor system circuit closes to facilitate
starting of the tractor.

o or.
{25 mml

“wich peda!

15061
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TRACTOR TROUBLESHOOTING
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When asked by a customer to perferm repairs and
services on a tractor, it is essential that you first
find out frem the customer the full details of the
treuble, diagnose it correctly, and then perform
repairs swiftly and in a manner that witl fully
satisfy the customer.

No customer will want to have a lot of time spent
an repairs and services nor will he want the work
to cost a lot of money. Therefore, always try to
carry out the repairs and services by placing your-
self in the customer’s shoes.

The trouble-shooting procedures described in this
chapter wiil list the symptoms on a section by
section basis, and will explain what to do about
them, When the trouble has been pinpginted and
you are about to carry out the work, do it prop-
erly and completely, in accordance with the
maintenance standards described in the preceding
chapiers.

Poor maintenance work will not only damage
the establishment’s reputation but could alse lead
to serious accidents, so after the work has been
completed and the tractor is ready to be delivered
to the customer, always recheck the work carried
out.

Trouble-shooting will be explained in the follow-
ing grder:

{1) Engine and related items

{2} Electrical systems

{3} Brake system

(4} Clutch and related items

{6} Transmission and related items

(6} P.T.O. and related items

(7} Hydraulic system

(8} Steering and suspension systems

8-1



Chapter 8 Tractor Troubleshooting

1. ENGINE AND RELATED ITEMS

Trouble

Probable cause

Remedy

1.{ Does not start or hard
to start.

-

10.

1.

12.
13.

© @ N O N E W N

No fuel.

Fuel cock closed.

. Air in fuel system.

. Faulty delivery valve; valve clogged

Worn plunger.

Faulty governor,

Sezing of nozzle.
Insufficient nozzle pressure.

Clogged fuel return pipe

Lube oil of excessively high
viscosity.

Low specific gravity of battery
electrolyte,

Faulty starter motor.

Faulty safety switch.

Replenish fuel,

Open tuel cock.

Bieed air.

Disassemble delivery valve and clean.
Replace plunger.

Adjust governor.

Lap nozzle or repiace.

Adjust injection pressure or replace nozzle.

Replace fuel pipe: if no hole in the center of
injection pressure adjusting plate, replace.

" Select tube oii suitable for ambient temperature

and engine.

Charge battery.

{Refer to section on electrical equipment)

Carry aut continuity test on safety switch
readjusting height.

2.| Engine starts, but
will not run
smaoothly.

3.| Insufficient power.

. Unstable fuel supfz-)lnv:

Air in fuel system,

Governor linkage not functioning
smogthly.

2. Water or dust in fuel.

Faulty fuel pump:
Dirt in delivery valve.

Plunger does not function
smoothly.

Injection timing incorrect.

Nozzle or verge of seizing.

Excessive load.

Dirty lube oil.
Excessive viscosity.

Insufficient compression:
Worn rings, pistans, lners,

Head bolts loose.
Valve clearance incorrect.

Overheating:
Uneven tightening or moving
components,

Insufficient coolant.

insufficient lube oil.
Poor fuel oil,

Bleed air and retighten.

Adjust governor.
Replace fuel.

Clean delivery valve,

Disassemble fue! pump.

Adjust injection timing,

Lap or replace.

YM169-169D

Reduce load.

Replace lube ol

Replace.

Tighten.

i Adjust valve clearance,

Check and adjust.

Add to proper level,

|
- Add to proper level.

Replace with good quality tuel oil.

8-2
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Trouble Probable cause Remedy
4. Overhe;t-s. 1. Insufficient coolant, Check radiafor and hoses for leaks;
repienish coolant, clean radiator.
2. Faulty water temp. switch, Replace water temp. switch.
3. Insufficient lube ot Replenish lube oil.
.| Does noi warm up__ 1. Faulty water temp. switch. Replace water temp. switch.
sutficiently. 2. Extremely low ambient temperature. | Fit protector to radiator.
6. Lube oil pressure 1. Insufficient lube o, Replenish lube oil.
| indicator light does 2 Poor lube oil:
i. not go out. Viscosity is too high. Replace.
Lube il is sciled. Replace.
3. Lube cil pressure:
! Faulty lube oil pump, Replace.
l. Lube oil fiiter clogged up. Clean or replace.
Faulty lube oil pressure control, Check control pressure.
valve.
Faulty lube oil pressure switch, Check lube oil pressure switch or replace.
Fault in electrical systern. Check electrical wiring,
7.1 High lube oil con- ;1. Lube oil viscols.iw 15 100 low. Reptace lube oil,
sumption | 2 Oulesk.
3. Overheating.
4. Excessive wear of rings, pistons, or Replace.
liners _
8.i High fuel oil con- 171 nsufficient fuet ol Repiace fuet oil.
sumption 2. Faulty fuel pump nozzle. Reptace.
3. Improper injection timing, Readjust injection timing.
_9-! Coinr zI)_f-éxEust i 'I.- improper injection, - ‘ Readjust injection timing.
fumes poor. 2. Overheating. i Reduce load.
; i 3. Faulty nozzle. ! Lap or replace.
| 4, Excessive lube ol level. '
; 5. Engine running too cold: |
! Excessive wear of rings, pistons or |
{10., Strange noises. Q Excessive valve clearance. Adst
11.. Faulty tachometer | 1. Needle wavers: |
Faulty cabie " Replace.
Faulty gauge umit, . Replace.
! Faulty gear unit. ‘ Replace.
\ - 2. Needle stays at O
: Cable severed. Replace,
. | Faulty gear unit, | Reptace.
Faulty coupling. i Replace,

8-3
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2. ELECTRICAL SYSTEM

YHI169-169D

after pinion moves
out hut does not
transmit power,

5.! Motor does not stop
turning after engine
i starts up {even when
| starting switch is
wrned back)

1. Faulty magnetic switch:
Worn or damaged return spring.

Trouble Probable cause Remedy
1.| Starter motor does 1. Faulty starting switch, Check starting switch,
not turn. 2. Breaks or poor contact in the wiring. | Correct or replace.
3. Insufficient battery power. Measure specific gravity and recharge.
4. Fauity magnetic switch:
Break in coil windings. Correct or replace.
Plunger catches. Correct or replace,
5. Faulty safety start switch. Check switch; also check height at which
switch is attached.
6. Burnt o_giﬁxl_sp. Check the trouble and repiace.
2.| Pinion moves out 1. Cable connecting battery with Tighten,
but does not turn. terminal B is loose.
2. Insufficient pinion gap. Adjust.
3. Worn brushes. Replace.
4. Damaged commutator. Correct or replace.
5. Faulty armature. Correct or replace.
6. Faulty magnetic switch contacts.
3.| Motor starts turning 1. Faulty starter motor clutch. Correct or replace.
before pinion moves
out, ) _
4. Starter motor turmns 1. Faulty starter motor clutch, Correct ore replace,

Carrect or replace.

6.| Pinion does not
| move back after
engine starts up.

1.

2.

Damage to spline section.

Magnetic switch:
Poor returning of plunger, or
worn or damaged retusn spring.

Check meshing of armature shaft splines
and spline tube.

3. BRAKE SYSTEM

Trouble

—

1.

1.| Brakes do not wark. | 1. Brake shoes:

2.

Probable cause

Remedy

Qil adherence.
Shoes heavily worn,

Red.

Check for oil leakage.

Replace.

Adjust amount of play and effective strokes.

2. Braking force differs
» tor left and right
| side: wheels lock.

1.

Different amount of play for left
and right side

Readjust.

g4
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Trouble Probable cause Remedy
32.| Vibration can be 1. Faulty brake shoe springs; excessive Replace.
telt through the wear; UNeven wear.,
brake pedals. 2. Uneven brake drum wear" foreign Replace.
matter infiltrated into drums.
3. Excessive wear of brake shaft rod.
—4. Parking brake does 1. Faulty parking brake lever, claws Replace.
nat wark. worn.
5.| Parking brake does 1. Return spring. Adjust or replace.
not return when re-
leased.
6.| Brake pedals do not 1. Return spring worn ar damaged. Replace.
raturn,
4. CLUTCH AND RELATED ITEMS
Trouble Probable cause Remedy
1.| Clutch does not 1. Friction dise scored or burned. Reptace.
disengage. 2. No effective clutch rod stroke. i Adjust.
' 3. Release sleeve bearing seized. ' Replace.
. I . Ll - + !
2.| Clutch slips. I 1. Clutch:
| Qil adhered to friction disc. Clean.
Friction disc worn. Replace.
No clearance between release Adjust,
fever and release bearing.
2. Clutch rod:
i No play. Adjust.
3.| Clutch pedal does 1. Return spring worn or darnaged. Replace.
not return.
4.i Power transmission 1. Friction plate: !
is enough, Uneven wear of facings. ' Replace.
Torsion springs worn or damaged. | Replace.
2. Flywheel:
Face is rough and uneven, Replace.
5. | Pedals are loose. 1. Reod shaft "0 rings worn:
Rod is bent.
B. Strange noises heard 1. Main drive shaft or splines worn,
, from the vicinity of 2. Friction disc loose (from rivet
clutcdf; {when en- sections.
gage
3.

Fiywheel and nut loose,
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5. TRANSMISSION AND RELATED ITEMS

YMI69-169D

Trouble Prohable cause Remedy
1.| Gears cannot be 1. Operator shifting too quickly, or Operator orientation.
engaged or are hard attempting to shift when tractor is
t0 engage; two still in motion.
speeds are engaged Clutch pedat is not depressed fulty,
together; or tend to 2. Shifter worn, deformed, or damaged. | Repiace.
fall out of gear.
3. Gears damaged:
Assembled incorrectly. Reassembie.
Ceviation in stroke of sliding gear Readjust.
{too much or not encugh}
4. Clutch adjusted incorrectly. Adijust.
2.| Strange noises. 1. O insufficient, Add oil.
Poor guality oil. Change oil type.
2. Shatt deformed, sptines worn. Replace.
3. Gears damaged. Reptace.
Backlash of gears incorrect. Adiust
Gears adjusted incorrectly (relative
positions of drive pinion and ring
gear).
4. Fork damaged or bent. Replace.
3. | Differential does 1. Differential clutch does not slide Adjust.
not function. and return.
2. Differential lock spring damaged. Replace.
4. | Differential lock does | 1. Differentiat lock cam damaged. Replace,
not function.
6. PTO AND RELATED ITEMS
Trouble Probable cause Remedy

Gears cannot be

-_— !

1. . Tractor has not come to a full stop. Driver orientation.
elj!gaged; ten.d It° 2. Clutch pedal is not fully depressed. Driver orientation.
- disengage; difficult 3. Clutch pedal not adjusted corsectly. Adjust,
to engage; engage hif Bri ) )
double, 4. Operator shifts too soen. river orientation.
5. Gears assembled incorrectly. Reassembile,
6. Shifter fork worn or deformed. Replace.
2., Strange noises. 1. Oilinsufficient. Add oil.
2. Gear has excessive backlash, Adjust.
3. Shaft spline section worn or deformed. | Replace,
4. Fork deformed. Replace.
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7. HYDRAULIC SYSTEM

Trouble

Probable cause

Remedy

1.| Implement cannot 1. Hydraulic pump drive shaft damaged. | Replace drive shaft.
be l'h?d' |°r litt 2. Insufficient hydraulic pump discharge. | Clean or replace.
speed is slow,
3. Hydraulic fluid {Use transmission Change hydraulic oil.
ail) has excessive viscosity.
Insufficient hydraulic fluid. Add transmission oil.
4. Filter clogged. Clean,
5. Spool not functioning correctly. Replace completely.
6. Faulty stop valve “O" ring. Replace.
7. Relief valve {safety valve) worn or Replace spring.
damaged.
Improper pressure setting. Adjust setting,
Dirt in relief valve seat. Clean.
Relief valve not meeting correctly. Adjust.
2.1 Implement does 1. Spoot does not function correctly,
nat drop. Spoot return spring damaged. Repiace spring.
Push rod does not function Clean or replace.
smoothly,
2. Stop valve seat seized. Replace.
3. Hydraulic cylinder piston seized. Replace.
3.| Rate of free descent 1. Spool worn,
is too fast. Insufficient free travel when spool Replace.
is at a neutral position,
2. Faulty valve seats. Clean or replace.
Dirt in valve.
Faulty 0" ring.
3. Stop valve (' ring defective, Replace.
Faulty seats,
4. Hydraulic cylinder piston or cylinder | Replace.
damaged ar worn. |
Broken "' ring. |
5. Safety valve seat seat fauity. | Replace.
Dirt in valve.
Broken Q" ring.
Faulty control valve or hydrauiic
cylinder “O" rings;
4.] Strange noises. 1. Pump gear faulty, i Replace.
Pump improperly fitted.
2. Air being drawn in {cavitation) ' Bleed air or change oil.
{
because of insufficient oil. :
Excessively high oil viscosity.
3. Control valve lift position Adjust stroke by control lever turnbuckle.

requlation is excessive.

8-7
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8. STEERING AND SUSPENSION SYSTEMS
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Trouble Probable cause Remedy
Heavy steering. . Tire pressure is too low. Adjust.
. Front alignment:
Faulty toe-in; faulty camber Readjust.

angle; faulty caster angle,

. Rods:

Drag rods deformed; tie-rods
defarmed; pitman arm or knuckle
arm deformed.

. Steering gear box:

Insufficient oil or grease.

Add oil or grease.

. Grease, insufficient. Change
Excessive play in . Joints:
steering. Excessive backlash in joints (gear Adjust.

box, pitman arm, drag rods knuckle
arm, tie-rods),

Front tire shimmy.

. Faulty front hub bearings.

Correct or replace.

. Excessive up-and-down play in Replace.
kingpins.
. Center pin worn excessively. Repiace.
Uneven wear on . Front alignment:
front tires, 'mproper toe-in, camber, or Readjust,
king pin angles; tie-rad{s} deformed.
Steering pulls to . Front alignment:
one side. Improper alignment (toe-in, Readjust.

camber angle, caster angle).

. Rods:

Pitman arm, drag rod(s) knuckle
arms, or tie-rods bent or deformed.

. Tire pressure:

Different tire pressures in the
left and right wheels,

4. Implement fitted improperly.

5. Road or surface conditions.

Correct or replace,

Adijust,

Attach properiy.

Strange noises.

. Front wheel huhb bearings damaged;

front wheel securing bolts loose.

. Center pin woarn; center pin

bracket loose.

. Looseness between rear wheel

hubs and splines; bolts securing
rear wheels loose,

Tighten or replace,

Tighten or replace.

Tighten.
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Chapter 9

REGULAR INSPECTIONS

Periodic inspection and adjustment of the
Yanmar Tractor is essential if high level per.
formance is to be maintained.

Regular inspection will also ensure a iong service
life.

The required service intervals and the kind of
inspection to he performed are described on the
following page.

9-1
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1. CHECK LIST

* Marks:

It is recommended that the inspection and
maintenance work listed here be performed
under the supervision of a Yanmar dealer.

{Times listed in parentheses are times when inspec-
tions should be conducted between 600 to 1,200
haurs. Inspection and maintenance work should be
performed at the intervals indicated below.}

(®: Checking * Changing)
| Hour | | ! 1 ] ! ‘ [ |
Items meter 50 | 100 150 © 200 ' 250 = 300 ! 350 ' 400 450 | 500
- _ | 20 l[ ' . ] ; —
Frontwheel hub, renewing \_ — —_ I . 1 ]
grease DATE_'L | ! ) ;
L . _ e — - | T ~
Fuel injection nozzle, \ e | . i ]
checking DATE ' | i i i ;
- y NG : ! ! e | !
Valve clearance, checkin - . ) X o — ’ -
o DATE | | ] L
T R - 1
Air cleaner element, cleaning ~_ . s S _ P L S _l__ . |
or changing DATE | | f | I ! !
1 | i i
Air intake system, checking if - — I - L l - Jl[ . bme o e R G —
leaking DATE | | ! l}
_ G . . ¢ e e . . . .
Battery electrolyte level, cheking : Vo e e . L. - S S S
oave] 4 -
y 1 T T T T 1
Battery electrolyte, Checking e . e : I )
specific gravity & charging DATE i i K
* * * I ow * * I w
Engine ail, changin — - T T T
9 ang DATE ( | i
* Tk ! *
Engine oil filter, changin R i - - 7 !
g ang DATE i l i | '
Engine crank case interior, ——f g S ' ;
washing DATE | | |
. S~ ¢ | ® . D e . .
Fan belt, checking | — e— -
DATE | |
Fan blade/radiator core, 22 hd hd hd hd . o o ;¢ L *
cleaning DATE ! l !
Front axle, gear oil, checking . . | . S, SR P S N S IO AU S, S
level and changing DATE ‘ | i . 1
Fuel fiiter element, washing ~ } e x _.i__'.-___._.._....__.*_ ..
and changing DATE I
Transmission oil, checking _f___ 1 * ¢ | * L i B
level and changing DATE , I ! ' i
Transmission oil filter, {Suction screen)™~.— . ; ® - d | |
cleaning .or changing DATE | ' |
Radiator, Flushing 1 o B — ) ] Ii
DATE |
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T ’ | T
550 | 600 | 650 | 700 : 750 800 |
| L ' |

850 : 900

T T I T T

850 | 1000 | 1050 | 1100 | 1150 | 1200
| | |

Remarks

|
I d [ R

—_

- ]

|

I
—

N
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