https://tractormanualz.com



https://tractormanualz.com

https://tractormanualz.com



https://tractormanualz.com

GENERAL DESCRIPTION
ENGINE SYSTEM
CLUTCH SYSTEM

FRONT AXLE AND
STEERING LINKAGE SYSTEM

TRANSMISSION SYSTEM (st sar e

TRANSMISSION SYSTEM ctsrosac rasmision
BRAKE SYSTEM B
HYDRAULIC SYSTEM

HYDRAULIC SYSTEM costin conco

ELECTRICAL SYSTEM




https://tractormanualz.com



https://tractormanualz.com F
C_|

1SO |




https://tractormanualz.com



https://tractormanualz.com

oo lioasins L

LY O | DT T T R

Freritshicl nime mimee servizes L. oL

Laotho i Falhtye
Wirini aliagran:

Anrifraedse L.

Tiehbomma lorge o

Sepal e et
Soalanrs

TABLL OF CONTENTS

P
-1
-1
1-13
[-14
[-14

i
-1 T
-y

[-1H



https://tractormanualz.com



1-1

Tractor model MT160 | MTeoD | MTi180 |  MT180D |  MT18CH MT180HD
Type All purpose wheel tractor
Body structure Monocoque type
" Toveran | To end of rear tire 2200 (86-19/32) | 2225 (87-19/32)
length | 74 end of 3-point linkage 2523 (99-11/32)
Overall width mm(in.) 975 (38-3/8) 940 (37) 970 (38-3/16) 940 (37) 970 (38-3/16)
}?;egﬁl To top of steering wheel 1155 (45-15/32) 1165 (45-7/8) 1175 (46-1/4) | 1185(46-21/32) 1175 (46-1/4) 1185 (46-21/32)
Wheelbase 1300 (51-3/16)
Dimensions | Ground clearnce 260 (10-1/4) 215 (8-15/32) 280(11-1/32) 215 (8-15/32) 280 (11-1/32) 215 (8-15/32)
Gross weight 565 (1246) 615 (1356) 575 (1268) 625 (1278) 575 (1268) 625 (1278)
Load distribution | Front axle kg (1b) 260 (573) 310(684) 260 (573) 320 (706) 260 (573) 320 {706)
(withoutload)  |Rear axle 305 (673) \ 315 (695) 305 (673) 315 (695) 305 (673)
Turning radius (with brakes) mm (in.) 1850 (72-27/32)
Model MITSUBISHI K3A-13MT [ MITSUBISHI K3C-13MT
Type Vertical, 4-stroke cycle, water cooled, overhead valve, in line, diesel
Number of cylinders 3
Combustion chamber type Swiil combustion chamber with preheater
Cylinder liner Non liner
Bore and stroke mm (in.) 65x 78 (2-9/16 x 3) 70 x 78 (249/64 x 3)
Piston displacement cc (cu in.) 776 (47.4) 900 (54.9)
é Compression ratio 23:1
@ Firing order 1-3-2
Rated rpm 2700
Max. rpm rpm 2900*5,
Idling rpm 925+ 25
Max. bare HP (SAE) ' |HP/rpm 16.5/2700 18.5/2700
Max. torque {‘f%t?fg//frgﬁ) 4.5(32.5)/1900 5.2(37.6)/1900
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Tractor model MT160 MT 160D MT180 ‘ MT180D MT180H MT180HD
c . kg/cm?
ompression pressure (psi)/tpm 32 (455) /280
Number of piston rings 3 compression rings and 1 oil ring
Open At 18° before TDC
Intake valves °
Close At 46" after BDC
Exhaust valves Open deg At 46" before BDC
Close At 18° after TDC
£ | Injection timing At 21° = 2° before TDC
=]
c
@O | Valve clearance | Jntake valves mm (in.) 0.25 (0.01) at cold
Exhaust valves 0.25(0.01) at cold
Fuel consumption g/HP/h 220 (7.7) 230 (8.1
P (0z/HP/h) 1)
Direction of rotation Clockwise (as viewed from front)
Weight, dry | kg (Ib) 125 (276)
Radiator fin Corrugate type
2
Radiator cap pressure ﬁ%ﬁm 0.9 (12.8)
Type Wax pellet type
Themostat Begins to open °C CF) 82 (180)
Full open 95 (203)
E Lift mm (in.) 8(0.3) at 95° C (203 °F)
Z Water pump Type / Centrifugal impeller type
£ Feeding capacity ¢ [min 5 -
g (U.S_gal/min.) 52 (13.7) at 2600 engine rpm
o Diameter \ mm (in.) 290 (11-13/32)
Cooling fan Number of blades 4
| Blade meterial Plastic
Pulley ratio of fan and crankshaft pulley 1.32
Drive system “V” - type belt
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Fuel Bruns grade No. 2-D fuel oil (ASTM specifications)
Type Bosch “M” plunger in line
Fuel injection Model NIPPON DENSO ND-PFR-3M
pump Diameter of plunger () 5.5 (7/32)
mm {in.
g Cam lift 7 (9/32)
= | Fuel injection | LYP® Throttle type
g | nozzles Model NIPPON DENSO ND-DN4SD24
|18
2
Injection pressure %(pgélc)m 120 t%o (1706 _"_'1042 )
Fuel filter Paper element type
oil Type Trochoid type
pump -
5 Feeding capacity (Ell{%méal /min.) 20 (5.28) at 2600 engine rpm
=
'§;-Es Oil filter Full flow paper element filter cartridge type
52 2
=% Relief valve setting %{ggﬁm 4 (57)
5 | Type Cyclone dry air cleaner
c
3 | Filter Dry paper element cartridge type
(%]
-:: Cleaning efficiency More than 99.9%
| Dust holding g (oz) 20(0.7)
§ an Type Mechanical all-speed control
g 2 | Speed control rpm 90 ~2900
| Type Alternator
Model MITSUBISHI AH2053M4
Generator
£ Voltage \% 12
:; Capacity A 35
E Type Magnet type
§ Model MITSUBISHI M002T50381
“ | Starter motor | Voltage v 12
QOutput kw 1.6
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Tractor MT160 MT160D MT180 MT 180D MT180H MT180HD
Type Tirrill type
Model MITSUBISHI R(QB2220D1
Regulator Regulator voltage (no load) 14.8
\Woﬁggelg lamp lighting on | v 0.5~ 3.0
E ‘%ﬁggég lamp lighting off 42 ~52
_% Type Sheathed type
g Glow plugs Rated voltage V(A) 10.5
Z Resisgnce capacity (at | 1~12
Type Red heat type
Glow plug Rated current A 30
indicator Terminal-to-terminal 0.9 ~1.1 (
voltage 9 ~ 11 (at 304)
Type D1y single disc plate diaphragm spring type
E Clutch disc diameter 184 x 127 (7-5/16 x 5-1/32)
2 mm (in.)
2 Lining thickness 7.8 (5/16)
g: Torque capacity (kf%:{%) 11.0 (79.6)
Spring pressure kg(lb) 195 (430)
o | Number of shift levers 2
'g Speeds 6 - forward, 2- reverse 2-forward, 2-reverse
g Speed change method Selective sliding gear type Hy drostatic type
E Differential Bevel gear type with differential lock
Differential lock Foot pedal (right side of transmission case)
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Tractor modet MT160 MT160D MT180 MT180D MT180H MT180HD
g Final reduction gear Spur gear

_ 2| Reduction ratio 11/72 (0.153)

=

Eg Type of rear axle 1/2 floating type
Power take-o ff step 3-step | 2-step
Power take-o ff HP | HP/mpm 13.6/2700 ] 15.5/2700
Power take-off shaft 1-3/8 in. 6-spline SAE standard

w First 623/2700 engine pm 606/2700 engine rpm

%5 | Power take-off i / gne ' / gne 1

g | 1Pm Second pm 919/2700 engine pm 1,186/2700 engine pm

£ Third 1,506/2700 engine rpm

@ . .

E Stﬁndard power | Shift position First 540/2660 engine mpm 540/2405 engine rpm
take-off Third(second) 1,000/1793 engine pm 1,000/2278 engine rpm
Direction ofrotation Clockwise as viewed from the rear
Steering system Ackemman jant method
Axle center Center pivot type
Steering knuckle arrangement Lemoine | Reverse Elliott | Lemoine | Reverse Elliott | Lemoine |Reverse Elliott

type type type type type type
Tread adjusiment Not adjustable
Axle center swing angle 8

2 Kingpin angle deg 8 10 8 10 8 10

& | Camber 2.5

@ | Caster 3 0 3 0 3 0
Toe-in mm(in.) 6.411.5(1/421/16) | 0~6(15/64) | 6.411.5(1/4£1/16) | 0~ 6(15/64) | 6.4:1.5(1/4£1[16) | 0~ 6(15/64)
Steering angle deg 55 53 55 53 55 53
Steering gear box (inside) Ball screw type
Gear ratio 15
Steering wheel diameter mm(in.) 403 (15-29/32)

P E Type Foot operating, intemal expansion, waterproof dry type
gﬂ;"é Brake pedal Seperate with interlocking foot operating type
Parking brake and operating Main brake used hand, operating lock, type
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Lining Lengh x width x thickness ’ mm(in.) 119x28.5x4.0 (4-11/16 x 1-1/8 x 5/32)
< Number oflinings 4
‘g Drum diameter ‘ mm(in.) 114 (4-31/64)
E Brake location Differential shaft
g Brake pedal free play ‘ mm(in.) 25~ 30 (63/64 ~1-3/16)
Tire size and ply rating 4.00-9-4PR 5-12-4PR | 4.50-10-4PR | 5-12-4PR | 4.50-10-4PR | 5-12-4PR
Tire pattern Three-rib:F-2| Farm-fug:R-1| Three-rib:F-2 | Farm-lug:R-1 | Three-rib:F-2 | Farm-lug:R-1
Tire pressure &%ﬁnﬁ 3.25(46.2) 2.2(31.3)
Front AG Outside diameter mm(in.) 457(18) 550(21-21/32) | 488(19-7/32) | 550(21-21/32) | 488(19-7/32) | 550(21-21/32)
Tire width 113 (4-7/16) 123(4-27/32) | 120(4-23/32) | 123(4-27/32) | 120(4-23/32) | 123(4-27/32)
Maximum load kg (ib) 200 (441) 210 (463) 205 (452) 210 (463) 205 (452) 210 (463)
Type of valve TR-13
Rim size 3.00Dx9DT 4JAx12 | 3.00Dx10DT| 4JAx12 |3.00Dx10DT | 4JAx12
Tire size and ply rating 18x7.00-84PR| 6-12-4PR |20x8.00-104PR| 6-12-4PR  |20x8.00-104PR| 6-12-4PR
Tire pattern Pillow-dia:G-2 | All-weather:R-3| Pillow-dia:G2 | All-weather:R-3| Pillow-dia:G-2 | All-weather:R-3
Tire pressure 1((%131112 2.0(284) 2.2{313) 1.7(24.2) 2.2(31.3) 1.7(24.2) 2.2(313)
_ | FrontEs Outside diameter mmin) 457(18) 564(22-7/32) | 495(19-15/32) | 564(22-7/32) | 495(15-15/32) | 564(22-7/32)
= | (option) Tire width 170(7-3/32) | 155(6-3/32) | 193(7-19/32) | 155(6-3/32) | 193(7-19/32) | 155(6-3/32)
Maximum load ke(Ib) 310(684) 270 (595) 410 (904) 270 (595) 410 (904) 270 (595)
Type of vlave TR - 413 TR -13 TR-413 TR - 13 TR -413 TR-13
Rim size 5.50x8DT 5JAx12 6.00Ixi0DT 5JAx12 6.00Ix10DT 5JAX12
Tire size and ply rating 8-16-4PR 8-18-4PR
Tire pattern Farm-lug : R-1
Tire pressure %(g§3m2 1.0 (14.2)
Rear AG Outside diameter mm(in) 783 (30 - 13/16) 840 (33 - 5/64)
Tire width 197(7-3/4) 197 (7-3/4)
Maximum load kg/(1b) 475 (1047) 515(1136)
Type of valve TR - 15 TR - 281A
Rim size W6 x 16 W6 x 18
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.5' Tractor model MT160 MT160D MT180 MT180D MT180H MT180HD
Category Jis 17
= o | Lifting capacity kg (1b) 500 (1103)
832 | Top hitch pin hole dia 19 (3/4)
= | Lower link stud hole dia mm (in.) 22 (7/8)
Width of cross-shaft 683 (26-29/32)
g Type Fixed type
2 | Max. drawbar pull kg (1b) - - 390(860) | 590(1300) | 390(860) | 590(1300)
a Max. drawbar HP HP - - - - - -
Model NX100 - S6L (S)
Capacity V-Ah 12-45
Size .
Battery (length x width x height) mm (in.) 238 x 129 x 203 (9-3/8 x 5-5/64 x 8)
Weight kg (1b) 14 (30.9)
Specific gravity of electrolyte 1,260[ 20°C (68°F) ]
Polarity of ground Negative
- 2.
Headlamps ~ |_DUi0S | v-w 12-35, 2 pes
Light switch Relay type 3 steps, up and down
Tractor meter Engine tachometer
Location On the instrumental pannel
¢ | Engine lubrica- | Type Warning tellite
8 iuon warning W X i ="
2| lamp arning lamp lighting g/cm ~ ~
- pressure (psi) 0.2~0.4 (2.8~5.7)
;if Lamp color Red
(]
= Location On the instrumental pannel
?ﬁg%&%ggra_ Type Warning tellite
amp Warning lamp lighting 0m 0
temiperatute C (°F) 105 ~ 111 (221~ 232)
Lamp color Red
Battery charging Location On the instrumental pannel
warning lamp Type Warning tellite

NOILdIHIS3A TYHINIO



https://tractormanualz.com

L

Lreciriced 2y siam

Warmep Tamp ligat: ae ] A:—~20
Batley wenicging - - W - _ -
i T R : R
wearning |1 Tinnrzing Jaao Baos o | -
Larcp ol Hed
sl - R R T A A
Salbly souvtet Cae iy A | 1233 1 Mormzenane YA
LWL O muniin.t TSI OR(NER I
L ». 71
W l‘i.i.'li.t |1r||."- Hull: v | -z
Iopiaural | LuzatLor Authe zear ol iz oo S ferdes
Fuae & 10
. | - _ _
ool Waler Lzer Z
[Quzrd S
Enginz il literounii Zint
" C her Gy e
Tranwmissica nil VLTS e pia | 1.0014.1) P A

Sreene wratbus

Hcrausie wil

Freat Jiglemeniind ease 0k
Inws, sipmain ciss il

CCroxt

ligerzint

G apatil s Jappresimels witigl NI

el lzny

i L5 z2l-par

SO E

Same as fraddeegiog ol

14
2
-
b
-
14
h
"
—

TE S

Tlcae seecilcazons are oy v skaqgs wiznnag reice,

MM | ATHFI0 TN Iy



https://tractormanualz.com

SEMFRAL DESSHYE N

GREASING DIAGH AM

SEine peo2el

A
L
i
i
=
|
Wl b 12300
Ceper g "-"---'u
| .
W
- L
-__.-"'f T A rezd ernd
-
-~
&
e
-~
g lins == <, -
Cla b podaal pos — -0 — oo = Tiake poecal bes
RN M TLIEA E
=" =,
l:;#
— —_—

The Lreasing, unl ol T IATY arcd ML I'!-IZIH_-'HU
are s s W T 18N,

T, lipurre shotws MTTROTD,

112



—

https://tractormanualz.com

{1EMEFAS| NERCRIFTION

FERIDDICAL MAINTENANCE SERVICES

IErrn

Eneins ol

| Engins il filler elemen)

kuzl Diller elzmen!

Moar clean=1 elemnenl

[nje.'_:l:ilm Ll [MESIE

—_—

Trzmamisii-o ol whd HYV Sleer

“H}'IJ:JIIIEI.' ol 2y £lei2ie nd

AW Trazn anle dicTerennial wise gl Treenl pra-

case il

Valve clesinace

Y Curing wa e

saeril pravily al !IElI!‘.'}-‘ elprl '-:'-'I:.'Ic

= mpl.au:.,-munl Craclean-np tH - heck
Mamenatce Interval ' '
|t —  Tharaalter
AT 100 (150 (A0 (253 30D (35D (400 Ay
hea |Prs | hes | hes | hes hrg | hres | hrs
- - ) - - - I 10
a' = - » " 10
. v g0
L1 | ] ] i A * <10
n : a] ' 1 v o i : - =
' ) & 40r]
I | " (1]
. = . o - :. '—EH
"_ ] '\-_ ||- Ll 1 "l |'|-- ﬁﬂ
I
!l . | " - | Eirﬁ
o | I 400
l o "2l e|w = aolao]s . ‘1;:]]
TN
| NOPTE |

Il s advisod

inlcrvals mentronca in the whoee fisi

regarding replicing, cleaniag-up and checking wre Dor the
standard o ases gl Feen desired to nuke sach work ) as 10
mecl e reguirement dene ndioe upon the wing camlicinn of

Lhe fraclons.

Iritigl S0 g sevices cre Tora brapd naw trerar.



https://tractormanualz.com

GEMERAL DESCANPT [N

LUBRECATION TAELE

LEGE Ol a1 155 i
‘e draalie ai)
ar me L S=ry .

Al e qun;

_ ARl Grade [SAE Moh
Apphcat on Kinc ni Oy ol ass - frnbienl Termp=dme _— — D seriplicn
oalion Sirgle Mil
~10"G 14T} I Gyl 70
0-0 =4 32V [ o 1000350
W~ 10 G 4~ ROF 200 | = . .
Fagine Motwr el or | T J el e Ust Hign s ol of
Supe uatos | gp |0 2UTC 132~ aHF) 2| Ao branz,
il uriwesal T o Ln e
ETOL 0~ 30°C 150 ~ HEF| 30 _
MC Ag F ~ an ] PG
Meiow 0°0 (3251 TEW | ‘
Gea il =10 =3G9 - ERE !'.Ifl'n'l.' A0W-20 Lz guod yade wil el
0 3ESE RGBSR A5 |.,'=5:':-'|'l.' lamrus brand .
v o ond SL3 R ENT] B ahove ap 110
Flwdrac hic, A IZIIE":lerI-" - T -.'.I | |
Akla Fa hien Jahrd by larmioas

R STy FTRTED R TV T
F AL RO [Aee,

uicl,
5 . ) [0 TR T [N TRTRTT LRI T
rREMIT Lo gy - - wt vk, HHp e unily
|gl‘.-1* ail ML - R wlier Zeauling.
+ [ HOTE |

A Framsmussean cal og also wied o hydeaalie ail, gear ol with
bughier viscosity will give a vty bid polluence on stacting Lehay
e o Pee engiaee. From this slaalpoint this kil of il is recim

mmendable Doac Whe ureas o very

SRS,

o air bowd peratare an winder

For mme sdatails, please ask vour MITSURISH] dealer



https://tractormanualz.com

Head lamp (R

12v 35w

[
ossww‘ ﬁ

Head 1amp (L)

Gl-1

Tur

058 058

1056, 8,

Battery
12V 45(An)

Light swit 2B/ W o 28 W 12v 35w
|
[ {_osren || [0sR/8
—[ 0856/ | [ (056 v
| 0856/ | | [056/¢
(D88 || 05 8 /Y B,Y . 2B/W
0856 | | [058y
Suomisson switch
Flusher famp(R)
M10 12V 32CP (26.8W)
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TIGCHTENING TOR(

UE

GENERAL DESCRIPTION

Unit: kg-m (Ib-ft)

Bolt size 47 6T val 8T
MS 02~0235 0.45 ~0.55 0.55 ~ 0.65 0.65 ~0.75
(144 ~2.53) (3.25 ~3.97) (3.97~ 4.69) (4.69 ~ 5.42)

M6 0.5~0.7 0.80 ~ 1.00 1.0~12 12 ~14
(3.61 ~5.06) (5.78 ~7.23) (7.23 ~ 8.68) (8.68 ~ 10.1)

M8 12~1.7 20~2.5 2.5~3.0 30~35
(8.67 ~ 12.3) (144~ 18.1) (18.1 ~21.7) (21.7 ~25.3)

Mi0 2.1~3.0 40~50 50~6.0 6.0~7.0
(152 ~21.7) (289 ~ 36.1) (36.1 ~43.3) (43.3 ~ 50.6)

Mo 45~55 7.0~ 8.0 8.5~9.5 95~11.0
(32.5~39.7) (50.6 ~ 57.8) (614 ~ 68.6) (68.6 ~ 79.5)

M14 6.5~8.0 10.0~12.0 120~135 13.5~15.0
(46.9 ~ 57.8) (722 ~ 86.7) (86.7 ~97.5) (97.5 ~ 108.0)

M6 9.0~11.0 13.0 ~ 15.0 15.5~17.5 18.0 ~20.0
(65.0 ~79.5) (939 ~108.0) | (112.0~ 126.0) (130 ~ 144)

M8 12.0 ~ 14.0 17.0 ~ 19.0 210 ~24.0 25.0 ~28.0
(87.7 ~101.0) (123 ~ 137) (152 ~173) (181 ~202)

M20 15.0 ~17.0 20.0 ~22.0 24.0~28.0 32.0 ~36.0
(108.0 ~ 123.0) (144 ~ 159) (173 ~ 202) (231 ~260)

L NUMBER LOCATION

Engine serial number
[t is located at the right hand side of the
cylinder block, specifically injection pump side.

Tractor serial number
It is located at the left side of the clutch
housing, specifically upper side of the step.

Engine serial number
It is located at the right hand side of the cylinder

block, specifically injection pump side.

Tractor serial number
It is located at the right side of the transmission case

specifically upper side

1-17
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GENERAL DESCRIPTION

ZEALANTS
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ENGINE

DESCRIPTION

The engines mounted on MITSUBISHI
MT160/D, MT180/D and MT180H/HD water-
cooled, 4-stroke cycle, overhead-valve, three
cylinders diesel engines.

They are Model K3A for MT160 and MT160D
and K3C for MT180, MT180D, MT180H and
MT180HD which technology and manufacturing
know-how. Their combustion chambers are of
swirl type designed to provide inproved com-
bustion efficiency and high fuel economy; their

Right-hand side view

preheating system of glow plug type assures
positive cold starting; and their crankshaft,
supported at four places, is well balanced to
withstand continuous full load without exhibi-
ting any abnormal vibration at all speeds. Each
piston is fitted with three compression rings and
one oil ring. Full consideration is given to all
features of engine construction in order to
ensure the reliability of engine performance and
to facilitate maintenence services.

Left-hand side view

21
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ENGINE

SECTIONAL VIEWS

10

1

[T 21

&
i
1-Water pump pulley 6-Exhaust valve 11-Cylinder block 16-Crank gear
2-Cooling fan 7-Q# filler cap 12-Flywheel 17-Gear case |
3-Water pump 8-Rocker cover 13-Rear oil seal case 18-Crankshaft
4-Water outlet fitting 9-Rocker shaft 14-0il pan 19-Crankshaft pulley
5-Intake valve 10-Cylinder head 15-0il screen 20-Fan belt

Longitudinal view

N
[
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26
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ENGINE

33
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27

21-Fuel injection pump camshaft 26-Valve spring
22-Fuel injection pump 27-Rocker arm
23-Injection nozzle holder 28-Valve pushrod
24-Glow plug 29-Piston

25-Air breather pipe 30-Connecting rod

Transverse view

31-Tappet

32-Camshaft
33-Speedometer driven gear
34-Drain plug

35-0il level gauge

23



https://tractormanualz.com

ENGINE

CONSTRUCTION

CYLINDER HEAD ASSEMBLY

Cylinder head

The head, made of a special cast iron, is
shaped to retain greater rigidity and promote
the conduction of excess heat to the coolant. As
will be noted in the cross section, the head
carries overhead valves arranged for cross-flow
intake-air admission and scavenging, with intake
port located on the right and exhaust port on
the left. The high power capability of the Model
K3A and K3C is measurably accounted for the
improved volumetric efficiency resulting from
this valve configuration,

The pre-chamber (pre-combustion chamber),
in which the swirl type of pre-combustion takes
place, is of insert type in construction, and is
press-fitted into the cylinder head to form its
integral part. The pre-chamber is not meant to
be removed from the head in engine disassembly.

The valve guides for both intake and exhaust
valves are common, there being no need to
distinguish between the two. They are of a
sintered alloy, impregnated with oil for increased
resistance to abrasive wear.

1-Nozzle holder
2-Cylinder head
3-Mouth piece
4-Glow plug
5-Valve spring
6-Valve stem seal
7-Valve

8-Oil filler cap

9-Rocker shaft
10-Rocker arm
11-Rocker cover
12-Rocker shaft stay
13-Push rod

Cylinder head — Cross section

2-4

Cylinder head gasket

A steel-and-asbestos gasket is used for the
head gasket. Its internal edges for cylinder bores
are grommetted with stainless steel sheet to
resist the high combustion heat and pressure
encountered there. Both faces of the gasket are
coated with a sealing compound.

Each replacement gasket comes with its
surfaces so treated that no sealing compound is
required when installing it during engine reas-
sembly.

The later production of this engine uses gasket
whose base material is carbon called “Gra-Foil.”

Cylinder head gasket

Valves and valve springs

The material of intake valves is a heat-resistant
steel; the head diameter is sized large for in-
creased intake efficiency. The heads of exhaust
valves are faced with a special alloy, which is
deposited by welding.

Valve springs, made of a high-carbon spring
steel, have their bottom ends shaped specially so
that they will solidly seat on the cylinder head.
Their top ends are identified by red enamel.
There are no differences in spring retainers and
retainer locks between intake and exhaust valves.
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CYLINDER BLOCK ASSEMBLY

7-Main bearing, No. 1
8-Main bearing, flanged, No. 3
9-Cap side seal

Cylinder block assembly — Exploded view

ENGINE
i
1-Front plate 4-0il seal
2-Cylinder block 5-Bearing cap, No. 1
3-0il seal case 6-Cap bolt
Cylinder block

The material of the block is a special cast iron
whose composition is carefully controlled to
present surfaces adapted to sliding contact with
pistons. In other words, liners are not used in
this block. Four ribs are cast out of the block
for four main bearings, of which No. 3 bearing is
flanged to take up the axial thrust.

These bearings are of shell type constructed
according to the tri-metal concept: a sintered
copper alloy (Kelmet type) deposited on the
steel backing, with an overlay of a tin-lead alloy
for improved initial wearing-in action. The whole
surface is flash-plated.

The bushing supporting the front journal of
camshaft is a special copper alloy deposited on
the backing. (The early production of this engine
is not equipped with this bushing,)

2-6

No. 3 bearing as thrust-and-journal bearing

Crankshaft

The crankshaft is a carbon-steel precision
forging, whose sliding-contact surfaces at jour-
nals, crankpins and sealed portions are induction-
hardened. It is an integral piece, well balanced
and shaped for high rigidity.

ca
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Crankshaft

Flywheel and ring gear

The flywheel is made of a cast iron. The pilot
bearing for holding the clutch main shaft end is
a ball bearing.

The ring gear is made of a carbon steel and
shrink-fitted to the flywheel; its gear teeth are
induction-hardened.

Pistons, piston pins and piston rings

The piston is an aluminum-alloy die casting,
and possesses a minimized inertial mass so that
the high-speed load on the main bearings is
greatly reduced. Its diameter is cam-ground and
tapered to optimize its fit in the bore when the
block comes up to the normal operating temper-
ature,

The piston pin is a hollow forging, whose
finished surface is casehardened by carburization;
it rotates in the piston but press-fitted into the
connecting rod, thereby presenting a semi-float-
ing type of small end connection.

E

Piston and piston pin

The three compression rings are of a special
cast iron. The top ring (compression) and oil

ENGINE

ring are plated with hard chromium at their
sliding faces.

Piston and piston rings

Connecting rods

The connecting rod has its big end split
horizontally and its shank forged into “I” shape
in cross section for greater rigidity. The bearing
in the big end is of the same tri-metal type as the
main bearings. The bearing shells are flash-plated.

Connecting rod

Front plate and gear case

The front plate is bolted to the cylinder
block; it is a steel plate, located in place by a
positioning pin above the camshafi gear and
another pin below the injection pump gear. A
gasket is used between this plate and the block.

To the left-hand rear face of this plate is
secured the hydraulic pump gear bearing housing
together with the gear case.

The gear case is an aluminum casting secured
to the front plate, and houses the front béaring
for the hydraulic pump gear and also other parts
associated with the governor. It should be noted
that the gear case serves also as stoppers for the
camshaft and idle gear.

2-7
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ENGINE

ENGINE SERVICES

Besides the daily or routine services required
on the engine, repair and replacement services
have to be carried out at times depending on the
internal conditions of the engine. For the latter
class of services, the whole engine may have to
be dismounted from the tractor or some of its
components may have to be dismantled and
taken down with the engine remaining in place.
In either case, it is essential that the work be
performed in a clean place, with a clean floor
and a surrounding space large enough to handle
the engine or its components freely,

Use of the prescribed tools (special tools) in
addition to the common tools is another essen-
tial requirement. The standard practices for
engine servicing include the following:

(a) Have a hoisting or lifting means ready for
use. Some of engine components are too
heavy to handle with bare hands.

(b) The exterior surfaces of any part or com-
ponent must be cleaned before its removal.

(c) Have a full assortment of hand tools
(including special tools) ready for use.
Make sure they are clean.

(d) There should be an adequate number of
trays and pans for holding disassembled
parts in an orderly manner, plus plenty of
washing fluid and wiping cloths. A supply
of clean compressed air is desirable.

A repair or replacement service is usually
occasioned by an operating difficulty or failure
of one or more components of the engine, If the
service involves removal of one or more of the
below-named engine parts, it is not necessary to
take down the engine from the tractor; the
service can be carried out with the engine in
place.

(1) Cylinder head. (This includes the valve
mechanism.)

(2) Pistons.

(3) Fuel-injection pump or oil pump.

2-10

(4) Water pump.

(5) Gear case cover, timing gears or related
pagts.

ENGINE REMOVAL

In the event of the flywheel or clutch needing
a repair service, the enginé must be taken down,
complete with the radiator, front axle and
chassis, by detaching it from the clutch housing.
The method of separating the engine from the
clutch housing is detailed in the section for
CLUTCH.

The engine removal procedure for replacing
crankshaft or cylinder block is as follows:

(1) Bring the tractor to the place of work,
letting it stand on the level floor, and drain
the engine oil pan.

=N /R U e
(:9 T

Drain plug

Drain plug on oil pan

(2) Drain the engine cooling system by opening
the cock cock on the cylinder block.

-

S e e

(4

(5)
(6)
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(3) Unlatch and open the bonnet, and undo
the headlight wire connectors inside.

Remove hinge bolts and take down the
bonnet.

Lightig wire connectors

utch needing
taken down,
it axle ang
tch housing,
1€ from the
section for

T replacing
WS

of work,
-and drain

i

lug

pening

Lighting wire connectors

(4) Disconnect cables from the battery termi-
nals: disconnect the minus (=) cable first
and the plus (+)cable next.

Negative cord

Positive cord

(5) Remove safety covers and engine covers

(6) Undo all electrical connectors and discon-
nect wires from their terminals.

Glow plug

Engine on-off

Thermo switch

solenoid switch

ENGINE

Tractor meter cable

Alternator Starter cord

(7) Loosen the clamp on the manifold-side end
of air cleaner hose, and pull off this end.
Loosen the bolt on air cleaner band, and
remove the air cleaner.

Bolts
2\

Removing air cleaner

(8) Remove the bolt and unit securing the air
cleaner mounting bracket in place, and take
off the bracket.

(9) Disconnect upper and lower hoses of the
radiator from the engine side, loosening the
clamps on hose connections.

Removing radiator hose
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Mounting bolts

Removing radiator mounting bolt

Rer\noving oil pipe (engine side)
(10) Loosen radiator mounting bolts, right and

left, and take down the radiator from the (16) Place a jack under the clutch housing, and
chassis. operate the jack to push up the housing

(11) Disconnect fuel return pipe from fuel tank. lightly.

(12) Turn off fuel filter cock, and remove the (17) Remove the bolts securing the chassis:
fuel pipe between filter and injection there are two bolts on front side and a
pump. total of eight on right and left sides.

(13) Disconnect engine control rod from gover- Remove the chassis gently.
nor lever.

(14) Disconnect drag link from steering lever.

Removing chassis

Cotter pin

Removing drag link

(15) Disconnect oil pipes from the hydraulic
pump, making sure that “O” rings come
out of the pipe connections.

In case of MT180H/HD, remove cooler
outlet pipe and cooler in let pipe.

2-12
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(18) Hitch a wire-rope lifting sling to the engine
hanger bolts, and operate the hoist to take

and up the weight of the engine.

sing (19) Remove the bolts securing the engine to

the clutch housing. As necessary, ply open
sis: % ' the joint to sever the engine from the
d a housing by using a flat-tip (plain) screw-
des. driver. Pull the engine (in suspended state)
off the housing.

The bolts securing the fuel tank
bracket need not be removed.

At

(20) Bring the engine over to and set it on the
work stand: the engine is now ready for
disassembly.

<4-WD TRACTOR>

If the machine is a 4-WD tractor, two more
steps must be carried out just before taking
up the weight of the clutch with a jack in
Step (17), above. The two additional steps
concern the universal joint:

(a) Remove the front and rear universal-
joint covers,

(b) Pick out the front universal-joint circlip,
pull out the pin, and disconnect the joint.

ENGINE

S T R . A
! ’" l‘ Clutch housing Circlip

Cover Yniversal
. . joint
Universal joint

Cover

Cover

ENGINE INSTALLATION

The procedure of re-installing the engine is
reverse of the foregoing removal procedure.

PISTON REMOVAL

To remove the pistons, proceed as follows
(with the engine in place):
(1) Drain oil pan.
(2) Drain the cooling system by opening the

cock on the lower part of the radiator.

(3) Remove air cleaner cap. Unlatch and open
the bonnet.

(4) Disconnect cables from the battery termi-
nals, undoing the terminal connection of
minus (—) cable first and that of plus (+)
cable next.

(5) Remove safety guards, right and left.

(6) Loosen the clamp on air cleaner hose at
manifold side, and disconnect the hose.
Loosen the air cleaner band bolt, and take
down the cleaner.

(7) Remove the bolts securing air cleaner
bracket in place, and take off the bracket.

(8) Disconnect the radiator upper hose from
the engine.

(9) Disconnect the tractor meter wire at
engine side.

(10) Disconnect the fuel eturn pipe from the
fuel tank.

2-13
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(11) Undo the wire connectors of glow-plug and
water-temperature wires.

(12) Remove the bolts securing the alternator
brace to cylinder head.

(13) Disconnect the exhaust manifold (complete
with muffler) from the cylinder head.

(14) Disconnect and remove fuel injection pipes.

(15) Remove the nuts fastening down the rocker
cover, and take off the cover.

(16) Remove the bolts securing the rocker stays,
and take off the three stays complete with
rocker arms and shaft.

(17) Pull out the pushrods one by one.

(18) Loosen the cylinder head bolts sequentially
in the ascending order of numbers as shown
below and remove the cylinder head.

Cylinder head bolt loosening sequence

(19) Remove the cylinder head gasket.
(20) Disconnect tie rod from knuckle arm.

(21) <4-WD TRACTOR>

Remove the front and rear universal-joint
covers; pick out the front circlip; pull off
the pin; and disconnect the universal joint,

(22) Remove the bolts securing the oil pan to
the cylinder block, and take off the oil pan,
taking care not to distort it. Remember,
the sealing compound used in this joint
may not permit the oil pan to separate
easily.

(23) Remove the cap nuts on each connecting-
rod big end, take off the cap, and push out
the piston assembly from block top.

2-14

PISTON INSTALLATION

To re-install the pistons, carry out the fore-
going procedure in the reverse order. Be sure to
clean each part thoroughly before installing it,
and to oil it just before it is inserted or fitted if
it is a rotary or sliding part.

WATER PUMP REMOVAL

It is necessary to take down the radiator from
the chassis in order to remove the water pump.

Removing water pump

CYLINDER HEAD DISASSEMBLY

Carry out the Steps (1) through (19) of
piston removal procedure, outlined above. Set
the removed cylinder head assembly on the
bench, and proceed as follows:

(1) Remove nozzle holders.

(2) Disconnect glow-plug lead wires, and

remove the plugs.

(3) Using the valve lifter, remove each valve in
this manner: Compress the spring with the
lifter; take off retainer locks; and pick out
retainer, spring and valve in that order.
Place the removed parts in trays or pans,
separating them into three groups, one
group for each cylinder. Be sure to identify
each part for the cylinder it has been
servicing.
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Cylinder head assembly

(4) Disconnect water bypass hose, and remove
thermostat fitting.

CYLINDER BLOCK DISASSEMBLY

(1) Take down the engine from the machine,

(2) Remove the cylinder head assembly, as

outlined in piston removal procedure, above.

(3) Remove the water pump and electrical
parts and components as outlined in respec-
tive paragraphs.

(4) After pulling out the pushrods, draw out
the tappets, taking them out from the
cylinder block top.

(5) Remove the speedometer driven unit.

(6) Loosen the nut securing the crank pulley,
and take off the pulley and washer.,

(7) Take down the flywheel: loosen the fly-
wheel bolts just a little at a time.

(8) Remove the rear plate and rear oil seal case.

(9) Turn over the cylinder block upside down,
and remove the oil pan and oil screen.

(10) Remove the hydraulic-pump gear bearing
housing and the gear case. Just before
detaching the gear case, be sure to remove
the inspection peep hole cover and to
disconnect the stopper spring and tie rod
from the pump control rack.

ENGINE

Removing tie rod

It is very important that, before the
gear case is removed, the injection pump
control rack should be disconnected
from the tie rod. As mentioned previ-
ously, the front plate is bolted to the
cylinder block, the bolts being run in
from inside the gear case. Be careful not
to remove the plate together with the
gear case and also not to disturb the
dowel pins.

- HONGKS!

Removing gear case

(11) Remove the fuel injection pump.

(12) Remove the governor weight securing bolt,
and take out the weights.

(13) Remove the set screw on pump camshaft.

(14) Remove oil filter and oil pump assembly,
and draw out the pump camshaft.

2-15
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(2) Check to be sure that the internal oil
passages are all clear,

(3) Using a straightedge and feeler gauge, check
the gasketed surface for flatness.

DT 5% ,(,_A,.
)QC) Qo QQQ y

Checking the gasketed surface for flatness

Valve guides

(1) Take diameter measurements on valve guide
and stem to find out the radial clearance
by subtraction; if the determined clearance
exceeds the limit, replace the guide or
valve, or both.

(2) To remove the guide for replacement, drive
it out of the cylinder head by giving a push
to the bottom side of the guide. Use the
valve guide remover.

To install the replacement guide, press it
into the hole until its trailing portion
measures 12 + 0.5 mm (0.5 + 0.02 in.) from
cylinder head top, as shown below. After
pressing the guide in, check the radial
clearance by inserting its valve stem just for
a trial: if the clearance is too small, ream
the guide to produce a proper radial
clearance.

12+05

-

]

Pressing in of valve guide

Vaive guide

ENGINE

Valve seats

(1) Visually inspect each valve seat for seating
contact pattern and for damage and, as
necessary, repair it by lapping in the usually
manner to the seat angle and diameter
specified.

29

A
PP 924 2 ©
Intake side Exhaust side

Valve seat angle and diameter

(2) An insert-type valve seat in service is
subject to beating action of its valve and
might force itself, though very gradually,
into the cylinder head, thereby presenting a
phenomenon of ‘‘seat sinkage,” which is
primarily due to creeping effect of stressed
metal. This sinkage shows up as an incre-
ment in the as-installed length of valve
spring.

Measure the length of each valve spring in
place and, if the increment (corresponding
to the sinkage) is found to exceed the limit,
replace the whole cylinder head.

In measuring the as-installed length, it is
permissible to read the distance between
the bottom end of spring to the top face of
spring retainer. In such a case, the thickness
(measured in advance) of the retainer must
be subtracted from the reading. The retainer
(actually the flange) thickness is 1.7 * 0'8
mm (0.067"'0-0118 in).

Measuring as-installed length of valve spring

2-17
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Valves

(1) Visually inspect the seating face and stem
of each valve for wear and damage, and
repair or replace the valve, as necessary.

(2) A valve whose head is worn down to the
limit of “T* value must be replaced.

(3) Inspect the valve for localized wear at three
places in particular, which are indicated in
the illustration, and repair or replace the
valve, as necessary. Make sure that the top
end face and other surfaces of the stem as
shown by arrows are smooth and that
there are no dents nor groovy depressions
on the stem.

Inspect here.

/
z

‘ / Check here.

' \ Check here.

Valve wear

Valve springs
(1) Cracked, worn or otherwise damaged springs
must be replaced.

(2) A weakened valve spring, the weakness
being evidenced by its reduced free length
or spring rate, must be replaced.

(3) Check each spring for squareness. Never
re-use distorted valve springs.

Rocker arms and rocker shaft

(1) Take diameter measurement on rocker arms
and rocker shaft to determine the clearance
between the two., Replace the arms if the
clearance exceeds the service limit.

2-18

(2) A rocker arm whose end face for pushing
down the valve stem is badly worn must be
replaced. The same consideration is required
for the adjusting screw, whose end face
comes into contact with the top of the
pushrod: if this face is found badly worn,
replace the adjusting screw.

Cylinder block

(1) Visually inspect the cylinder block before
and after washing it clean. If any crack or
serious damage is noted, replace the cylin-
der block.

(2) Check the camshaft front journal bushing
for wear. If the bushing is worn beyond the
service limit or damaged beyond repair,
remove it by using the special tool (installer)
and replace it with new one.

Installer Camshaft bushing

L/

1N

Use to press
the bushings.

Use to remove
the bushings.

Front face of
cylinder block

Removing camshaft bushing
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When the ring is located at the least worn
part (lower section) of the cylinder, take
out the piston and read the gap with a
feeler gauge.

Piston

@ ; Cylinder

— pE—

Joint gap

Piston ring
Checking rings for joint gap

Connecting rods

(1)

(2)

To check each connecting rod for bend and
twist, the connecting rod aligner must be
used. Fit the connecting rod to the aligner
and, if the rod is found to be excessively
distorted, that is, bent or twisted, repair
or replace it.

Check the big end for thrust clearance by
fitting the big end to the crankpin and by
using a feeler gauge. If the clearance is
noted excessively large, replace the con-
necting rod.

NeP/7gs

Checking connecting rod thrust clearance

Crankshaft
(1) A distorted crankshaft must be straightened

2-20

or, if the distortion is too large to correct,
be'replaced. Distortion here refers to the
bow, if any, of the crankshaft, which can
be measured with a dial indicator in the
usual manner.

(2) Inspect the surfaces of journals and crank-

pins for burning and damage and, as
necessary, repair these surfaces by grinding
to the next undersize. Grinding to an
undersize necessitates replacement of the
existing bearings by the corresponding
undersize ones.

When grinding the journals and crankpins,

be sure to finish the corner radii to 2.5 mm
(0.1 in.).

Measuring crankshaft outside diameter

(3) Check the crankshaft end play and, if the

measured play is in excess of the specifica-
tion, replace the No. 3 main bearing. End
play measurement is valid only when the
crankshaft is set in place in the normal
condition, with its main bearings fitted
correctly and its bearing cap bolts tightened
to the prescribed torque value. Use a dial
gauge in the illustrated manner to read the
end play.

Reading crankshaft end play
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Main bearings and connecting-rod bearings

(1) Inspect the bearing shells, paying particular
attention to the tri-metal surface for evi-
dence of flaking, Burnt, pitted or wiped
shells and shells showing bad contact
pattern must be replaced.,

(2) Mike the main bearings and connecting-rod
bearings and also the crankshaft journals
and crankpins to determine, on the basis of
ID readings and OD readings, the amount
of oil clearance available in each fit. (A press
gauge can be used instead.)

Measuring connecting rod (crankpin} bearing

When reading the bearing ID, whether it is
a main bearing or a crankpin bearing, be
sure that the bearings shells are tight in the
usual manner, with the cap bolts torqued
to the specification. If the clearance
determined by computing with the ID and
OD readings exceeds the limit, replace the
bearings or, if mere bearing replacement
does not produce the specified clearance,

ENGINE

grind the crankshaft journals and crankpins
to the next undersize and use the undersize
bearings.

Timing gears and hydraulic pump gear

Inspect these gears for tooth contact pattern,
tooth wear and damage and, as necessary,
replace them. Inspect the Oldham coupling
groove formed of the end of the pump gear; if
this groove is disfigured or damaged, replace the
gear.

Camshaft

(1) If the running clearance between the
camshaft journal and its hole provided in
the block is too large, then either the
camshaft or the block must be replaced.
This clearance is to be determined by
measuring journal diameter and hole dia-
meter.

(2) Visually inspect the cam faces for damage,
and check each cam for cam height by
miking, Replace the camshaft if any of the
cams is in bad condition in regard to cam
height and face.

Measuring cam height on engine camshaft

Fuel-injection-pump camshaft

Inspect and check this camshaft as in the case
of engine camshaft. Additionally, inspect the
shaft end, which is shaped for Oldham coupling;
the camshaft must be replaced if the coupling
end is disfigured.

2-21
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REASSMBLY

Cylinder head
To reassemble, use reverse of disassembly
procedure. Observe the following rules:

(1) Install valve guides, making sure that each

Measuring cam height on injection-pump camshaft

Tappets

(1) A tappet whose bottom face is flaked,
grooved or cracked must be replaced.

(2) Check each tappet for radial clearance by
miking its OD and hole ID. Be sure to
replace the tappet if the clearance is found
to exceed the limit.

@)

=

Engine tappets

Pushrods

(1) A pushrod which is excessively worn at
either end must be replaced.

(2) Check each pushrod for straightness by
rolling it on a surface plate. If it is bowed
or otherwise distorted, straighten it in the
usual manner or replace it.

Speedometer driven unit

Inspect this unit for wear and damage at its
gear and shaft. Be sure, at the time of installing
this unit, that the “O” ring is in good condition.

2-22

guide protrudes out of the top of the head
to the specified height. (The method of
installing them is explained in “Inspection,”
above.)

(2) Fit the valve stem seal to each valve guide,
making the seal settle snugly on the guide
end.

(3) Oil valve stems, and insert them into the
guides. Put on valve springs, retainers and
locks, in that order.

(4) Build up the rocker mechanism by proceed-
ing as follows: Hold the front stay with its
mounting bolt hole coming on the right-
hand (nozzle) side. Insert the rocker shaft
into the stay so that the identifying mark
(3-mm or 0.1-in. dia. hole) on the end of
the shaft faces the right-front side (the.in
pump). Mount the outer front rocker an
and secure it in place by fitting snap ring;
mount the inner front rocker, thus com-
pleting the reassembly of the first group.

Reassemble the second and third groups
similarly, ending with the fitting of the rear-
most snap ring; set the whole mechanism
on the cylinder head; and secure it to the
head by bolting. Be sure to use seat washers
on the bolts for front and rear stays.

€ Front  |dentifying mark

O‘ -O. 0O‘
AN A\ Q

© & ©) & ® ©

Rocker arms and shaft

(5) Run the glow plugs into the head, and
tighten them to the prescribed torque

SRR

(10

(L
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value. (Gaskets are not required because of center on compression stroke when the
the tapered seal feature.) engine is cold.

y (6) Mount the nozzle holders. The mounting Be sure to tighten the cylinder head
bolts must be tightened equally, and to the bolts to the specified torque before
prescribed torque value. Use new gaskets adjusting the valve clearance.

h on the holders.

l;} (7) Connect lead wires to the glow plugs in ,m) 7

» place.

(8) Do not apply any sealant to the cylinder

. head gasket: the replacement gasket comes

jé with its surfaces coated with sealant.
(9) When securing the cylinder head to the

e block, be sure to tighten its bolts sequen-

d tially to make sure that the pressure will
be equalized. This is accomplished by
running all bolts in till they become finger-

f[i" tight, and then tightening them with a Adjusting valve clearance

s : .

t- forque wrench grz?dually a.nd In two or (b) To bring the No. 1 cylinder piston to top

ft three steps, each time mqvmg the wrenf:h dead center on compression stroke, align
from one bolt to another in the sequential ..

k order indicated by the numbers and tighten- the t1m1n‘g (TDC) ‘mark ‘on the crank

of ) i T pulley with that on the gear case by
ing to the prescribed torque limit in the \ , .

) final step. t1.1m1ng the cranksahft in normal .d1rec-

1 5 11 tion, as shown below. Now, the intake

g; and exhaust valves of the No. | cylinder

n- are ready to be checked. Check the

clearance and, if it is incorrect, adjust it

s by turning the adjusting screw.

.- . Be sure to align the timing marks

m perfectly or the valves are moved away

he Cylinder head tightening order from the correction position, making it

IS impossible to obtain the correct valve

(10) Several kinds of gaskets and packings are clearance.

used on the cylinder head. Be sure to use 240°

o PR TDC mark

new gaskets and packings in reassembly. No. 2 TDC( -

Also, be sure to use the prescribed sealant ~

at the places specifically designated.
(11) To adjust the valve clearance, proceed as

follows:

(a) Valve clearance adjustment should be

carried out with the piston in top dead
40°

q No. 3TDC

1

1e Timing marks

2-23
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(c) Next turn the crankshaft 240 degrees in
normal direction to bring the No. 3
cylinder piston to top dead center on
compression stroke. Having made sure
that the timing marks are perfectly
aligned, check and adjust the valve clear-
ance on this cylinder.

(d) Further turn the crankshaft 240 degrees,
and similarly adjust the valve clearance
of No. 2 cylinder valves.

Cylinder block

The procedure of building the cylinder block

assembly is as follows:

a) Clean all parts thoroughly. Make sure
oil holes are clean and clear, sliding
surfaces free of any foreign matters,
and rotary parts capable of smooth
rotary motion.

b) Before fitting a part, be sure to oil it
lightly.

¢) Do not re-use the gaskets, packings,
“O” rings and the like that have been
removed in disassembly. Use new
sealing parts in reassembly.

d) Use of sealant is specified for some
joints and fits. Be sure to use the
sealant where its use is prescribed.

e) Adhere to the standard practice of
tightening bolts or nuts sequentially
on a part secured by a plurality of
bolts or nuts (in order to avoid distort-
ing the part) and to use a torque
wrench on bolts for which a torque
limit is specified. Even those bolts
or nuts for which no torque limit is
specified must be tightened to a
certain limit established for the type
and size of the bolts or nuts. Under-
tightening or stripped screw threads
are usually a result of ignoring the fact
that a so-called ‘“torque limit” is
synonymous to required tightening
torque.

2-24

f) Important clearances, end plays and
thrust plays are specified to be within
a certain range or to take a certain
value. In the process of reassembly, be
sure to check and double-check such
a clearance or play.

The sequence of steps for reassembling the
engine is exactly reverse of the disassembly.
However, a large number of reassembling steps
involve special techniques, treatments, checks
for meeting specific requirements, and adjust-
ments. Those steps will be described.

(1) When installing the camshaft front journal

bushing into the cylinder block, use the
installer and press in the bushing so that the
oil holes in the bushing and cylinder block
are aligned. It is advisable to put a mark
indicating oil hole position on the front
face of cylinder block with a soft pen
before installing the bushing for the
convenience of aligning the holes and also
of checking after the installation of the
bushing is completed

Oil passage in block

0Oil hole in the bushing

(Make sure oil hole in the
bushing is aligned with oil
passage in block. Be careful

&-) \\ ot to insert bushing the

other way arround.)

Front face of
cylinder block

How to align bushing oil hole
a) Before installing the bushing, scribe
ﬁ oil hole center mark on front face of

block with a marking pen or the
like.

b) Set up the bushing on the tool and
press it into bushing hole as guided
by the mark scribed in step a).

Installing camshaft front journal bushing
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(2) Fit the main bearing shells to the caps and
to the half-bores formed of the block,

making sure that each shell is correctly
positioned.

Securing main bearing caps

(3) Oil the crankshaft journals and crankpins,
and set the crankshaft in place.

(4) Put on main bearing caps and secure them

by tightening their bolts to the prescribed
torque value.

Each cap has an arrow mark and numeral
cast out: refer to these marks and position
the cap correctly. When installing Nos. |

and 4 caps, be sure to apply sealant to their
mating faces.

Fitting side seal of main bearing cap

(5) Check the end play of crankshaft.

(6) Apply sealant to the periphery of the side
seals, and push them into the front and
rear caps. This completes the installation of
the crankshaft.

ENGINE

Fitting directions of side seals

(7) To the rear oil seal case of crankshaft, fit
the oil seal; and install the seal case with its
gasket, securing the case fast to the cylinder
block.

Installing oil seal case

(8) Using the piston pin setting tool (three-
piece tool), combine piston with connect-
ing rod in the following manner:

(a) Fit piston pin to the pushrod (tool), and
run guide (tool) all the way into push-
rod.

(b) Insert the combination of pushrod, pin
and guide into the piston from the guide
side, passing the pushrod through the
small end of connecting rod, making
sure that the front arrow mark (on
piston crown) and the identifying mark
on connecting rod come on the same
side (top side).

Before inserting the pin, be sure to oil it
as well as the small end.
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b) As stated previously, restore all parts

<
/Pushrod

Piston pin |
Piston N’VV
Arrow mar\kT N Q

Piston =] { %‘I (‘E;-_]

’

L L)

Guide M

Base plug

Connecting rod

ldentifying mark

\Tool body

Pressing in piston pin

(¢) Rest the whole work (piston, pin and
connecting rod with pushrod and guide)

9

to their original positions in reassem-
bly. Remember, piston and pin consti-
tute a set and must not be inter-
changed. Be sure, too, that the three
pistons are of the same size (same
mark).

Fit the rings to the piston, discriminating
the three compression rings, as shown, and
distributing the gaps equiangularly. The
side face of each ring with the maker and
size marks comes on top side. When install-
ing the oil ring with expander, be sure to
position the expander tube opposite to the
gap of the ring.

on the tool body, bringing the notch of (1
the guide into register with the notch No. 1

provided in the tool body; and turn the %

guide by 90°, making sure that the small No.2 \_» (1
end is snugly settled in the recess of the %/—“,‘é

body. Again, check to be sure that the (1

front mark on piston crown and the
identifying mark of the rod are both on

=z
I
w

s

top side and pointing upward. Oil ring
(d) Using a press and applying a force of %
anywhere between 500 and 1500 kg
(1103 and 3308 Ib), push the pin into _ )
Piston rings

the connecting rod. Should the pin go in
with a push of less than 500 kg (1103 Ib)
or greater than 1500 kg (3308 1b), the
connecting rod or pin and piston must
be replaced. The guide (tool) serves to
locate the pin in the prescribed position.
After pressing the pin in, turn the push-
rod by 90° and take off the combination
from the tool body.

a) After combining piston with connect-
ing rod, check to be sure that the pin
is centered on the axis of connecting
rod. If the pin is found displaced to
one side, check the tool and, after
correcting it as necessary, use it to
push the pin back to the center
position.
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(10)

No. 2

Oil ring

Gap distribution

Insert the three combinations (piston and
connecting rod) into the cylinders from
the gasketed surface, using a ring band on
each piston to embrace its rings. Make sure
that the ring gaps are correctly distributed
and that the arrow mark on piston crown
points toward the front end of the engine.
On the crankshaft side, connect the con-
necting rods to respective crankpins, with

g&
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g
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the bearings fitted properly, and secure the
caps by tightening their bolts to the pre-
scribed torque value.

Q) ”QTLL%%/’

o O K\\J///\ P>

Inserting piston-connecting rod combination

(11) Install the front plate, with its gasket
properly positioned and doweling the plate
securely.

(12) Turn over the crankshaft to bring No. 1
piston to top dead center position.

(13) Fit the key into the keyway formed of
crankshaft, and install the crankshaft gear.

(14) Set idle gear in place, matching its ““1°” mark
to the ““1”> mark on crankshaft gear. If the
crankshaft front bearing is already in place,
the latter “1”” mark may be hard to see and,
in such a case, reference should be made to
the engraved line, instead of the “1” mark,
that is provided on the side face of gear
boss. Fit the guide seals coated with sealant
to the front and rear main bearing caps at
this time by pushing the seals in, and have
the cap bolts tightened to the torque limit.
Insert the camshaft assembly into the
cylinder block, positioning its gear in such
a way as to bring its match mark “2” into
register with the mark “2” on idler gear.
Similarly install the injection-pump cam-
shaft, making the match mark “3” of its
gear to the mark “3” of idle gear. Finally,
install the hydraulic pump drive shaft,
meshing its gear with camshaft gear.

ENGINE

7ol
Injection pump gear@&amshah gear
) 2 . Hydraulic pump

Timing gears

(15) Attach the governor weight assembly to the

injection-pump camshaft gear.

(16) After installing governor parts, install the
gear case, with its gasket properly set, while
inserting the tie rod and its stopper spring
into the cylinder block.

Securing gear case to cylinder block

(17) Put on the crank pulley, followed by its

washer and nut, and tighten the nut to the
torque limit.

(18) Fit the gasket to the block, and install the

rear plate,

Securing rear plate to cylinder block
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ENGINE

(19) Attach the oil screen, and install the oil
pan.

(20) Turn over the cylinder block. While slowly
rotating the camshaft or the speedometer
driven gear shaft, install the driven unit,
making sure to fit its ““O” ring correctly.

Apply sealant such as Three-Bond #2 to
the periphery of the sleeve.

To reassemble the driven gear unit, proceed
as follows:

(a) Fit “O” ring in the groove in the sleeve.

(b) Apply EP (extreme-pressure) type grease
to the periphery of driven gear shaft,
especially to its “O” ring surface, and
insert the shaft.

(c) Secure the shaft to the sleeve by insert-
ing the spring pin, being sure that the
groove of the pin faces outward and that
the tip of the pin is not protruded
beyond the periphery of the sleeve.

(d) Put “O” ring to the groove on the
periphery of sleeve. After completing
reassembly, check to be sure that the
gear shaft rotates smoothly.

I imai

1-Driven gear shaft
2-Sleeve
3-"0" ring (large)

4-"0" ring (small)
b-Spring pin

Reassembling driven gear unit

(21) Oil the tappets liberally, insert them into
the holes, and follow them with pushrods,
making sure each pushrod fits snugly.

2-28

Inserting tappets

(22) Install the cylinder head assembly on the
block, as outlined in the preceding section.

(23) Install the injection pump assembly: refer
to the section dealing with the fuel system.

Installing injection pump

(24) Install the oil pump and filter: refer to the
section covering the lubrication system. Be
sure to apply sealant to the screw threads
of the oil pressure switch when installing
this switch.

(25) Install the fuel filter.
(26) Install the water pump and cooling fan.

(27) Install the starter and alternator. For this
installation work, refer to the section
dealing with the electrical system.
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FRGINE

LUBRICATION SYSTEM

DESCEIFIION

The 4l purnp s 3l bochardal trpes of B
driven Trom Lhe rear end ol the injecticn-pomp
camskall ough an CHdliam coupling. The
dischage pressine ix kepl at 2 constant level T
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The il tiltzr is ol Tall-liow type. Discharped
wil 1w cleaned while fawing thiough the vinonidge
ol b Vepe il Hillar helote entering Lhe cyvlinder
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1-hl -1 700l pan

2 ¥k val gee E 0l tilles e
A0l punp O RBokir @4
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S-Cranmslall Ty Carnhaly
gl s 1201 2y gauge

Erne [atigation sehigme

Enrine oil intormation

I'or Lhe proscnt engine, the enpine oul s
mescihed 1o ke of &AM clussifcation ot LU or
ahave, whose viscosily lating s as fellows:

frade 4SAE Mol |
) Lingla | WUl b
Refow — 10" {14°F) W FW.30
—20M- R AR 32 10w o%30
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1° -~ 33°C {:0%~ 459 0
| ;mj:_ﬁf."p] & ubiwe 40 L T
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the engire ix sull bt after a substancial daty
rur, Jdraio Lhe ol pon complesly, and add Lhe
Mesle ol Worowgh e filler {whose cap i alop
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ENGINE

Oil pump

The oil pump is of the trochoid type and is
located at the right side of the cylinder block,
behind the fuel injection pump. It has a build-in
check wvalve; this valve limits the discharge
pressure to 4 kg/cm? (57 psi).

When the check valve operates to relieve the
excess pressure, part of the discharged oil is
bled out into a line leading to the oil pan. The
running parts of the pump are two: inner rotor
and outer rotor.

.5/

(=]
Spring ——a

Check valve —g

Qil pressure
L
swilch——@ Rotor assembly

Pump body

Oil pump — Exploded view

Oil pressure switch

This switch is located at the rear right-hand
side of cylinder block, and senses the oil pressure
by means of its diaphragm to close the circuit
when the pressure falls to anywhere between
0.15 to 0.30 kg/cm? (2.13 to 4.27 psi.) As this
switch operates, the warning lamp lights up to
alert the operator. Whenever this lamp lights
(except when the engine is started), the engine
must be promptly shut down to search for the

cause of low oil pressure condition.
State in which pressure is

down below 0.15 to 0.30 kg/cm?
(2.13 to 4.27 psi.) or is gone.

State of normal operation
Oil pressure switch
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REMOVAL AND DISASSEMBLY

Oil filter

The filter can be loosened and removed with
bare hands. If the filter is too tight to turn, use
a filter wrench (available in the market).

Oil pump

The oil filter must be removed to take down
the oil pump. Separate the pump cover assembly
from the body and take off the gasket.

INSPECTION

Oil pump

If the clearance of the outer rotor in the body
is too large, replace the rotor assembly. To
measure this clearance, use a feeler gauge, as
shown.

Checking outer-rotor clearance in the body

If inner rotor clearance in outer rotor (as
measured in the manner shown with a feeler
gauge) is too large, replace the rotor assembly.

Checking inner-rotor clearance in the outer rotor
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Using a straightedge and feeler gauge, check
the side clearance between the outer rotor and
the pump cover. The body or rotors, or both,
must be replaced if the clearance is found too
large.

Checking rotor side clearance

Be sure to replace the ““O” ring, which seals
the joint between body and cover.

Oil pressure switch

Test the removed pressure switch in a test
circuit arranged as shown, with variable oil
pressure applied to its oil side, in order to see if
the switch opens and closes its contact at the
specified pressure values. If the switch does not
close at a falling pressure between 0.15 to 0.30
kg/cm2 (2.13 to 4.27 psi), replace it by a new
one.

Oil pressure = 'y

Qil pressure switch testing circuit

ENGINE

REASSEMBLY

Oil filter

The filter can be installed with bare hands to
torque it in place. The required tightening
torque is from 1.1 to 1.3 kg-cm (0.08 to 0.09
Ib-ft). When fitting the filter, be sure that its
“Q” ring is snug in the groove. Qil the “O” ring
when fitting it to the groove. After completing
the whole installation work, observe the oil
filter, when the engine is running, to be sure
that no oil leaks from the filter.

Qil pump

Oil the inner and outer rotors; attach the
gasket to the pump body; set the rotors in the
body; fit ““O” ring; put on the pump cover; and
secure the pump by tightening its bolts.

Oil pressure switch

Apply sealant to the screw threads of the
switch body just before running it into the hole.
Apply sealant sparingly so that the oil sensing
hole of the switch will not be clogged.
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ENGINE

FUEL SYSTEM

DESCRIPTION

Fuel oil in the tank flows by gravity through
the fuel filter to the injection pump, by which it
is pumped to the three injection nozzles through
injection pipes. The injection nozzle is in the
holder, and has its spraying tip exposed to the
combustion chamber. Some of the oil reach-
ing the nozzle from the top of the nozzle holder
is spilled into overflow pipe and returns to the

fuel tank.
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Overflow pipe

Injection pipe

Nozzle holder

Air ventscrew = 5
Injection pump

Fuel filter

Fuel system components
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Fuel filter

This filter is complete with a cock at its inlet
and two air-vent screws. The filtering element is
a pleated paper unit easy to install and remove
and high in filtering performance.

@;/Air vent screw
-

%\ Cock lever
0

Body

Element

Cup

Ring nut

Fuel filter

Fuel injection pump

Each pumping element consists essentially of
a barrel, plunger, spring, tappet, control pinion
and delivery valve. Three such elements are
contained in a single valve body to constitute an
injection pump.

The injection pump is mounted on the right-
hand side of the engine cylinder block, with its
“smoke-set”” device facing outward and its
adjusting plates coming on the inboard side.

The three tappets ride on the three cams of
the pump camshaft by their rollers and convert
the rotary motion of the cams into a reciprocat-
ing motion for driving the plungers up and down
in their barrels.

“Control rack’’ side of pump

ENGINE

=]
Adjusting plate side of pump

s Injection quantity control

The three plungers move up and down by the
same amount: the plunger stroke is constant.
“Injection quantity’ refers to the amount of
fuel injected through the nozzle into the cylinder
for each slug of fuel delivered under very high
pressure by the pumping element. (For test and
adjusting purposes, the value of injection quan-
tity is specified for so many slugs or, to say the
same thing, plunger strokes.)

Injection quantity is varied, not by varying
the plunger stroke (which is fixed), but by
angularly displacing the plungers in place. This
angular displacement of three plungers in unison
is accomplished by the control rack, whose
teeth are meshed with three control pinions. The
control rack moves straight; its linear movement
causes all three pinions to turn, thereby causing
the plungers to turn around their axes.

The pinion is mounted on the control sleeve
surrounding the lower portion of the plunger.
The plunger is capable of reciprocating in but
angularly restrained by the sleeve.

The control force for actuating the control
rack comes from two sources: the fuel control
lever used by the operator and the governor
operating in response to engine speed.

Injection quantity decreases when the rack
moves to the right (towards STOP =+ mark) and
it increases when the rack moves to the left.
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ENGINE
10 . . .
5 6 operation, the ungleich set plate which con- .
H trols the motion of the smoke set stopper is
. |2 provided. This injection increase characteris- ;
I '///”//* ~; ny [ tic (ungleich effect “L’") provides proper : de
~~.§\ , l_ -13 torque performance suitable for the work : oc
. jﬁ? I! machine between the maximum output ic
7 - IT\T\ﬁ point and maximum torque point, ; I
14 V an
3 ll?-l— 15 Resetting Ungleich Device and Starting ke
T Engine 1
!
: 16 P
4 I :1 . To start the engine, push the speed control re|
Q lever in all the way in the stop direction and :
2 (o= I8 then move it to the fully opened position,
, ."- ‘ and the ungleich set plate will be reset and
8 - ‘@ 19 an excessive injection state created.
o - .
1-Air vent screw 11-Spring
2-Stopper 12-Delivery valve
3-Control rack 13-Valve seat
4-Return spring 14-Plunger barrel
5-Gasket 16-Adjusting plate
6-"0" ring 16-Control pinion
7-Plunger 17-Upper seat ¢
8-Lower seat 18-Plunger spring
9-Tappet 19-Pump body (housing) o |
10-Valve holder 1
Injection pump — Cross section .
Smoke set position Over-injection stru
e Smoke-set device ““Smoke-set’” device ope
The smoke set unit restricts the maximum higt
fuel injection rate from the injection pump and pres
reduces the amount of exhaust smoke. [ S posi
The stopper is held by a spring in the illustrated amo
position. This position is the smoke set position. retr:
When starting the engine, pull the speed control proc
Wor(

lever fully toward the maximum speed, and the
tie rod (with the stopper spring) moves the
control rack, which overcomes the spring force Ungleich set spring
and moves in the direction of the arrow, thus i;;r@%i

allowing over-injection for easy engine starting.
On engines with an ungleich device described

under the following item ¢, however, the opera-
tions described under item d are required.

Ungleich set plate

Ungleich Device

When an overload is imposed on the engine
during operation, the engine speed falls and
the function of the governor moves the
speed control rack in the direction that fuel
injection is increased against the smoke set
spring to provide larger torque. To ensure an ;

optimum increase of the injection during b

Ungleich Effect “L"”
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» Injection-quantity equalizing adjustment

The three pumping elements are required to
deliver the same quantity of fuel for each
control rack position. The requirement is satis-
fied by allowing the two plunger barrels to be
angularly repositioned while the third barrel is
kept fixed in place. There are two adjusting
plates, each functioning as a cam to angularly
reposition the barrel.

Cam mechanism for equalizing injection quantities

o Delivery valve

This is a spring-loaded valve similar in con-
struction to a relief valve. In operation, the valve
opens when the plunger rises to develop a very
high fuel pressure within the barrel. As the
pressure falls, the valve snaps back to its closed
position in such a way as to draw back a tiny
amount of fuel from the injection pipe. By this
retracting action, the nozzle is prevented from
producing an after-injection dribble. In other
words, each injection is sharply articulated.

injection in progress

End ot injection

Delivery valve action

ENGINE

Injection nozzles and nozzle holders

The nozzle holder and nozzle constitute a
unit, as will be noted in this partial cutaway

Shim washer

Spring

Pin
Distance piece

Retaining nut

Nozzle

Nozzle holder and nozzle — Sectional view

In operation, the highly pressurized shot of
fuel admitted into the top part of the holder
acts on the face, near the spray tip, of the
needle valve and forces the needle valve upward
against the force of the spring to burst into the
combustion chamber . through the spray
orifices in the tip. The drop of fuel pressure to
terminate the shot is so abrupt that the needle
valve seats itself sharply. Fuel spilled from the
nozzle returns through overflow pipe to the
fuel tank.

DISASSEMBLY

a) Do not remove the two adjusting
plates (locking the two rotatable
plunger barrels) if pump testing equip-
ment is not available. It is on the
equipment (pump tester) that the

pump can be adjusted and set for
proper injection quantity.

b) Internal moving parts, particularly
plungers, barrels, delivery valves and
the like, are high-precision parts and,
upon pump disassembly, must be
protected against rusting. Be sure to
keep them immersed in a clean diesel
fuel contained in a suitably sized pan
or tray.
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Ly Tnoadddition bo Uee alaese requirement, cach
pungping clepent bas to meet the lollowicg
Tequitemeent a5 prool of o proper Iil ol 1he
plomger in ity arrch Indo lhe Racrel re-
ehoved ppan fgection pump disdsaenblv,
inseat ity plomger  about 15 - 20mm
(59—~ 0079wy al the way, lewving adhird
af sy length autside the kareel, while
holding  the el leciesntal o den anele
up the sanel slewls Feoabouat #0F, Lhis

ek
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child canse the plunpg= o slide in all
the wauy By ity wwn weight in avulence o
prepes Wl the plunger goes inward inoa
feze-Talling manner o becenes stick wn
the way, then the pmnping element must
b replaced,

| B0
190550 0!

Pl.npie- =~

[}

Delivery uslyve

+ Planger amd bagrel

C1eWhen the imjeclion puep B in digassersbled
slule, check the til of the daliveey yalye pislom
im Lhe bore by helding the valve aicl fingers
as chown, Fiesd, led doeeen thig valve all the waye
intg the Tare, aod pive thumW pressure to the
lrere, This slhould paise e valve a liltle aedd
weloige of thnmb pecssore shauld allios 10 1o
settle mig seilzd ermditinn; o the vabee remning
scaled without respondine 1o the thumb pres
Aure, ibs fit T Lhe oo i 1oo loose,

2-3B

L2F Upon disassembly, inspeet pluneecs and

bivirels dor signs o rusting, buUsSTLURE wr any
ather muleendition, and repair oc replioce
Ppuinping  elemants a5 necessiry, Egch
plmger frserfed inta its baccel shoold ke
ciapable ol smooth sliding madion when
prashied il puliadd.

Plunger and basrel
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o Control rack and pinions

Inspect the rack and pinions for tooth wear
and damage. Badly worn or damaged rack and
pinions must be replaced.

e Tappet

Inspect each tappet for wear at its sliding
surface, roller and shaft. A damaged or exces-
sively worn tappet must be replaced.

Injection nozzles

(1) Inspect each nozzle for damage, paying
particular attention to its needle valve. If
the needle valve is not seating tight, as
evidenced by its contact pattern, or if any
part of the nozzle is damaged, replace the
whole nozzle assembly.

(2) Check to be sure that pressure springs are
in good condition, free from any signs of
weakening.

(3) Each nozzle assembly must be tested for
spray pattern after its reassembly. The
testing method will be explained in “Re-
assembly,” below,

REASSEMBLY

Fuel filter

(1) When setting the element, be sure that the
“O” ring fits snugly. With the element set
properly and “O” ring in place, tighten the
retaining nut fully.

(2) Secure the filter assembly to the support.

Fuel injection pump
(1) Insert the barrel into the pump housing by

aligning its notch with the dowel of adjust-
ing plate.

(2) Fit “O” ring to valve holder.

(3) Insert spring seat, gasket and valve assembly
into the valve holder, and run the holder
into the pump housing. With the wrench,
tighten the holder in place to compress the
“O” ring fully.

ENGINE

(4) Feed the control rack into the pump
housing.

(5) Install pinions, positioning each pinion in
such a way as to index its tall tooth (sided
by deep valleys) to the engraved line on
the rack.

Pinion

Tall tooth

Engraved line

Control rack

Meshing the rack with pinions

(6) Insert the upper seat and its spring into
each pumping element.

=) (3 0 e @

el el (G @@7

Pumping element parts

(7) Combine plunger with lower spring seat,
and insert the combination, bringing the
“L”” mark on plunger flange to control rack

side.

2-39



https://tractormanualz.com

ENGINE

(8) Insert the tappets, each tappet being com-
plete with shim. Be sure that guide pin
holes in tappet and pump housing are
aligned. Attach lock plate and, through the

plate, insert guide pin. After installing the

guide pins, lock the pins by bending the

plate sharply.

Installing tappet

(9) Install the smoke-set device, positioning its

return spring and washer correctly, and
lock it by inserting split pin.

(10) Adjust and set the reassembled injection

pump in the following manner:

(a) A proper amount of shim must be used

on the mounting seat when positioning
the pump in place. Engage the tie rod
(linked to the governor lever) with the
control rack, and fit the tie rod spring.
Shim stocks are available in nine thick-
nesses: 0.2 to 1.0 mm (0.01 to 0.04
in.), the thickness increment being 0.1
mm (0.004 in.).

Mounting injection pump

(b) Reconnect the fuel feed line to the

2-40

pump, admit fuel oil into the pump, and

(c)

vent air out of this line by loosening the
air vent screw.

In the present engine, fuel injection is
prescribed to begin at 19° before top
dead center. In other words, each pump-
ing element of the pump is required to
start delivering a slug of fuel when the
piston in its corresponding cylinder
comes to a position of 19° (crank angle)
B.T.D.C. on compression stroke. This
start, that is, injection timing, can be
checked in the following way:

Take No. 1 cylinder as the reference.
Remove the delivery valve holder,
delivery valve and spring, and install the
holder only, so that the fuel will con-
tinuously spill out from the holder.

Slowly turn over engine crankshaft by
hand until the fuel ceases to overflow
from the holder and, right then at the
crank pulley, observe the timing mark to
see if the piston (in No. 1 cylinder) is at
19° B.T.D.C.;if not, increase or decrease
the thickness of the shim on the mount-
ing seat.

Checking injection timing

The moment the fuel ceases to overflow
corresponds to the start of injection.
Increase the shim thickness to retard the
timing and vice versa. Changing the
thickness by 0.1 mm (0.04 in.) produces
a change of about 1° in timing.

The start of injection can be checked
at the end of injection pipe, with
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the delivery valve and spring in place
and with the injection pipes properly
installed: this is an alternate checking
method. In this case, disconnect No. 1
pipe from its nozzle holder. Using a
socket wrench at the crank pulley nut,
gradually turn over engine crankshaft to
let No. 1 pumping element force fuel out
of the pipe. The moment the fuel starts
swelling out of the pipe is the start of
injection, This will occur approx. 1 deg.
behind the standard injection timing.

(d) After making sure that the injection timing
is correct, install the tie rod cover. When
installing the cover equipped with damper
spring, keep the tie rod pushed in the
direction of increasing the speed.

Tie rod

Damper
spring

Sealing cap

Tie rod cover

Installing tie rod cover

To set the high engine speed, proceed as
follows:

(D With the damper spring in free state (the
adjusting bolt backed), set the engine
speed to the “A” rpm by means of the
high-speed set bolt. After setting, lock
the set bolt with lock nut.

Specification

Model “A” rpm
0

- 8
K3A-13MT | 2840 _40
0
K3C-13MT | 2840 _40

ENGINE

Approx,
o

Approx, 19°,
Approx. 1°

{Range of
stopping)

Manual
stopping

lever
[

46° High-speed
set bolt

Low-speedﬁf
set bolt

High speed adjustments

Speed control
lever

(@ Run in the damper spring adjusting bolt
to set the engine speed to the “B” rpm,
and lock the bolt with lock nut.(Apply
Super Three-Bond #20 to the threads of
the bolt before locking.)

Specification

Model “B” rpm

K3A-13MT | 2850 39

K3C-13MT | 2850 *32
7 ‘
T — —h— i
L= i T Damper I
Lr SpriFg

TH ¢

“Dhd

Adjusting
bolt
Engine

stopping lever

Damper spring adjustment

(3 Seal the adjusting bolt with sealing cap.

Seal the high-speed set bolt with wire
and cachet.

Injection nozzles and nozzlie holder assemblies

(1) Fit nozzle assembly, distance piece and
pressure pin to retaining nut.

2-41
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12 Fir shim, spring ard Tange to bady, and

tighten the hody and relazang mun fepedher

by torquing to the presenbed vaue.
—_—
| NOTE
The boedy may be gripped in the vise,
but not the relaining mal This § Because

1he noeels might sotter distecticn il the
nut w clanped EREaran the vise jads,

{3 Fit paskal and nupple 1o the oy

(b Whan inatalling ke nozsle boalder assem-
blies, bo sure by nge new paskets and tighten
ihe securing bults ta the preseribed Gorgue
'.-:llll.l.'.

137 Peiar 1o inedidling the averlaoled nosele
halder assernblizs, tesr 2ach Tar Ustart of
mection’ prassure, spray paciem, tadler
e o dribbling and fosl goemization.

$1 St Lal-mjec lion pressure (s

& opoazle tesler miust ke vged 10 deter-
ming the pressore ol which e ooz2zle
siarls spraymg 1 the pressare poted oo
ihe no2zle vpder test 5 al cariance wath
b speiificatinn, merease or decnose
lbie thim thickness, Changing the thivk-
ness oy AR T omm {000 inen chanses the
slart-alpgection pressuce by ahour B
kefom® (142 psi

Sradr-ol-i ucrior. pryssies Lus

[y Spray pattern test

Dpetnda the tesler lever rather slowly
bo sec it the nozele shoots oul Tuel

22

wieeermlendly, A amall ammaeunt of Foel
55 dischurged  jp this st agr sueh oa
pressure as wWill e the needls valee ta
cheatten arad, ARcrefurs. spray inc2rmit-
lently with soaae lew tene seand. [The
test 45 olten called “'chatrering test'' A
pood  spray Eine
slomzstion apd straighileraand jellmg

Pl

s claracterireal b

M
i N ;.
el (= Bl

Sy pil 18005 ir cha-torang hest

Lok Afrer-injection drnhling 1es

S

[d

—

Sec il the parrle drilibles alier each
injecdion. A dpbbling nozzle woel e
rephced. In the chattenng  1est, fuel
mipht vofe oul 0 Farm a glolale af (el
al the nozale Cip [, since Lhas 15 dine b
tbee chatlenrng acticn of the needie valve,
such o globole aeed nut be laken a: 2

camse ol nod gle replacenient.

P | G Bl
Qritdluwy i tesg gondisun

Avurnisadinn r2st

Chperale e d2ster Tever rapidly, ot a
ratc ol whout B0 scenkos per minuiz Lo
make he re2zle sproy oul owith Full
torce. Yisaally olseove the spray to see
if iU eamssis af weilormily fine particles
ef fusl, sdrageht in dreclion and having
0 TL3EL B,
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GHVERNGR SYSTEM

DESCRIFTLON

The pomeipa] device i the wavarner = (hees
My wegelily mownLed o ingecdivie-pues e gear La
e % sheleng shall oo liwesr Aweclwon Ths
shutt pushes e sovernar lever alead, and the
lever g5 comnecled 1o M conirel rack tUoreuph
The spring loaded Tie e,

In operation, the v wsechis gpread anatl and
certrged accending ax ongine spted eses oand
Tallz, As e el rioes, dhe fleweighls prasles s
shuling sl Te pull vor che contrael ek w Ui
diceclior of Jrorseing inpecluon guaantaly Lo
reduce cope speed. Tnothe seeady-stale conds
o, ks push by [y weeigh s s counierbalanced
by Lhe Torew of gossrnor spoug acling on Lhe
goveritot shall.
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CISASSEMBLY

(11 Bemove T bell. (Rofor Lo bne soghion
dealine with Lhe ¢aahing syslem. )

L2 Teemena crank pulley nul, and take mif che
pulley.

211 Remowe the [uel mpectoon pamp. {Rels
Ui seclion d2aling wills the dizazssembly of
el injertisin pamp.)

(4 Rermove the gese case. (Refer ta the e
grval me Lo ot iacd in Cylimder blnek.)

151 Take qub governar sping, taking care not
Lir dinfipure the spring.

(5] Bemave null washer and gaveieor sprng
lever: and daks ot speeld contral lever
Ireovm the geas casn,

{7} Benipes washiir  and
lowraen the holl securing the goverinan Jever;
and rerrose che ever,

nut, spring  lewer:

{81 Romove the governer we=ight gusemlly and
slidury shalt 1zem the pump camshady.

30 From the goveram lever, take olf 1he tie
e ard spring.

INSPECTION

Cooerrnur Weights axsermldy

luspect dhe sliding oed ralalimg portions af
Uhe weaghl assemblye s replace the assembly il
any part s oxcessvely wern or Jamaped badly,
Ve wure thal the iding shalt s capable of
el aliding imtian

Guovernnr lover

That part of the peseronre lever ioocontact
wilth the sliding thafl must be rspecicd T
wear Similarly, the connectom of the Le jod
with Lhe contral rack musl T mspecied. Tngpeet
the bie rod spring. [uw,

244

Foaernaa [guer

Love T spring

Check Whis spring Tor evidenee ol weakening,
inapect it fur lizakage, aod replace ol o s
Teund in deresrive sandilion

Copwernan wamhl asseank v and coiding shafs

Meedle beanngs

Lheck tu be sure that the nredle bowsing: oo
the puvernar levar shall whoeh 5 held o 1he
pedr case, grko in podsd oomditaca, Free o Trocn
CHUBESLYS wWEal

REASSEMELY

Heassemble ] mechawsn by
reversing 1he styuches ol disassesnlbiling sheps.
Alter reassern oy, goove the ratalmg and sliding
parts by hand ta he sure thad chey o] oo
srrponnd iy,

Do ALaT
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EMNLIFME

COOLING SYSTEM

Thermes1ar

Fan / By 55 nins2

1L

- —- . WA oo

L |
Aacliam . J

B

Sehemmtic cacharn concein didgian

WATER PLUMF

Consrone T

Engime vmoland is -1 ik cecicculation by the
water pumy, & cealrifugal pump moun led on the
front eed ol cvlinder Block, The pump cosing,
shup=d Tike a brackel s Bolted w e Tanloepld
of wyhoder hlack znd, bt s protreding enil,
helds the puaow shafl Through & deuble-jow ball
bearinzg The woer poction of the shalt caies
the  pemep nnpellec and  dhe outer porticn,
curziile ol L casing, cardes 2 bracket, ta which
fhe coohng G bl and pulley are Ioalied

The sogee Bepwezn the ten cows of halls,
surtokhleel By the casing, s (illed with grease:
there 25 nir need Fo pve [ulrricaging attantion 1o
thas Teaging, A seal unil s fteed oo Lhie shall,
ielit nesd [o the hearing, tredsolare the coolant
space Trom the wrease-Oilled spave.

Srerwnl

Sl 1-:',;,:.'|'I|I':,- I"_T"":[L

Irr pellea

Waker pamp — Cross seClivas

Wermoval

{1) Drain the coolant space of the engine by
apening e draie cock. lecided an Lhe
Ve lbband side ol e ovlinder block.

(A7 Pscoreaect wiler hoses (eom the pumap
(31 Rewwnwve fap w1,
14) Remuve caaling fan.

141 Femove he mounting kalts and 1ake down
the pump.

245
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ENGINE

Inspection

e Water pump

(1) Inspect the as-removed pump for crack in
the casing, evidence of failure in the seal
unit and damage to the impeller.

(2) Spin the impeller by hand to see if the
shaft rotates rough and, if so, the pump
should be replaced as a whole.

(3) Inspect the fan blades and hub for damage.

(4) Check the fan belt for permanent stretch.
A stretched or otherwise deteriorated belt
must be replaced. Cracks in the belt mean
that the belt is aged too much to stand
further use.

e Bypass hose
Check the hose for cracks, deterioration or
other defects.

Installation
e Water pump and fan belt

Install the pump by reversing the sequence of
removing steps and, after putting on the belt,
adjust its tension as follows:

The belt is in properly tensioned condition if
its middle part between alternator pulley and
crank pulley deflects 10 to 12 mm (0.4 to 0.5
in.) when pushed with a fingertip. To adjust the
tension, displace the alternator in place. After
displacing the alternator to give a proper tension
to the belt, tighten the support bolt and brace
bolt good and hard.

10 ~ 12 mm
{0.4~05in.)

Adjusting fan belt tension

-2-46

Check to be sure that the bypass hose
is installed away from the cooling fan.

THERMO SWITCH

This switch is installed on the cylinder head,
on the front end face of its right-hand part. The
actuating element, built in the switch body,
responds to the change in coolant temperature
and closes the switch contact at 108~ 114° C
(226 to 237°F) of rising coolant temperature.
As the switch closes, the warning lamp lights up
to alert the operator, ‘Eelling him to take a
necessary step, namely, reducing the load, refill
the cooling system as necessary or check the
cooling-system components for the cause of
abnormal temperature rise.

M (it

Thermo switch

THERMOSTAT

The thermostat, located in the path of return-
ing coolant, has a wax-pellet expanding and
contracting in response to the rise and fall of
coolant temperature. By its expanding and
contracting movements, the pellet actuates
the valve to control the coolant flowrate in the
return line to the radiator. When coolant tem-
perature is low, a little coolant is admitted by
the thermostat direct into the suction side of the
pump, thereby reducing the flowrate through the
radiator.

In
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%
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wl
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Losdalladiem

Tu inslall s eermmosbal, st osecuare he
thermiostar {iitng Toe fightening its mrnnting
bialts ¢2 pos] pood snd Dbard, and place (he
Mhgrmostal inoal, a8 shown, Then inatall (he
wigter owlel [fting with o5 artow mark up aller
placimg 102 pasket Installing this futing the wther
woy onmd will coavge dermage fo fhe thernmostat,
Bo swge 10 apply Three-Romd #1100 the nipple
wlwen installing ok to the therpgastat e,

1 2 1 4

Fwigier 20 vl bning Bosade Bygpeiss hinse
2-Therros=il
AMipple

d Thesrashae Frhing

5 Theypoes ek
RN TR

Install'mg theomes Lad

lnspee Han

{1 The shitled
Melosed |owhen coolan! lemperature ixduwn
Uhe tzmperature af which the salve starls
vesealing itsell s splivd; simalarly, the

thermastal valve  remains

lemperadurs al whizh the valve 1eaches ifs
Tull e pressiticen s spesified.

T Aest th= rhermnstar (o 202 11 f me=ts
these  specilicatinns, the (herrpestal wae
e taken down and pdacad i i pessl oof
wator, whose tempenune can e cnisel
and lawerod. Bemember, the thermosiad s
imsensitive 1o the pressoaoe ol engine coolant.
A thenmosle! mol mesting the specilicalion:
nast he replaced,

(23 When tested s above, the Pepmeastat valvee
shoeuld remenn seated fight at 1he amlBaend

E MM F

ternperarule, that is, when the water is
cald- it oper, i means that che wak-type
element i deleotive wr las Fuileal 1o regquin
replacement al the thepmnstat as oowhole.

Funcoonal spacificak nns
Etindard

[tam

Walve oprning

oy - = -
Lrpe g ere A I'I'El:l F

LA

I -

Valws [ull-oprn
bemnperalure

e

The wax-pelled dype 1hermostat will
ke sluck closed if My scnsimg parnl s
damzgenl, causing the epping 60 oovevhead

COOLANT ClHAMNGE

Soft waler chauld be wsed in the cookog
syarcm hard water is likzly @ foul up the water
side ab the systam in o relateealy shart tme by
lormumg scalcs asd sudpes — sulstgnccs hat
interlere wilh smoooth conduction of heat Fram
meial b lhe codlanl. Evewn soll weter, ab usedl
tad Do, Twecorncs hgh in the concentration of
seale- and slyndwe- Tonmeg impuities.

Twrvce a year, or ol least once o yzar. clecr e
whale ceoling system By vignnons floshing wed
(Ul up Lhe syscenm with o Frash batcheoaf coclant.

RUST INHIEITORS AN}
AMTIFREFFE ATMOITIVES

I recomeendablehal @ rusl mbibitar, whck
is commercially avaslalle o most el wato sapply
sbiercs, shsvl]d e added oo the coolant noopde)
tre retard the Pommation of rust aml sludges o
the zooling system. Lo oarcas where the lowest
femperature is  unlicgpated  Too bBe Below 1he
freesme meanl, an anbliecie cempound should
e wmhled 1@ the cunlant v we proportion
approprinte o the lowest expected sub e
femperaioe,
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A& rvpical anhifreefe compound @5 effective the correspunding Lesiperature lesel down 10
(i he extant apd degroes sllustrated. Iis pereeal which the coolant will mal Treege, are as [t
concentiatian in the coolant {cooling water) and in Chis ¢hart:

Anlilreere
eoncertration |3 2] an 15 a5 1) Bk
1%} ]
1 1

Freczing .

N It L5 iy | 4 A0
e poral o - ey .
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AIR CLEANER

DESCRIPTION

The air cleaner is composed of three stages of
air cleaning: 1st stage is a wire-netting for keeping
out larger dusts such as straw, weed, etc. 2nd
stage is a cyclone-type centrifugal dust remover.
3rd stage is a paper-element cleaner. Incoming
air entering the 2nd stage is set in swirling
motion by cyclonic vanes, so that heavy dust
particles are flung off the air stream. The air
then enters the 3rd stage, in which it has to flow
through microscopically small pores formed in
the filtering paper and leaves fine dust particles
on the outer surfaces of the pleated paper wall.

The heavy dust particles centrifugally sepa-
rated from the air fall into a dust cup. The fine
dust particles left on the paper element can be
removed by air-blasting,

AIR CLEANER SERVICES

After each 100 hours of operation, empty the
dust cup, and clean the paper element, first with
a blast of compressed air and, if this does not
remove the deposited dust completely, then by
washing with a non-sudsing water-detergent
mixture.

If the machine is worked in a dusty area, the

above-mentioned servicing interval of 100 hours
should be shortened.

1-Body 3-Dust cap
2-Element 4-Vane

Partial cutaway view of air cleaner

ENGINE

2-49
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FERIODICAL MAINTENAKCE SERVICE CHART
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ENGINE MAINTENANCE GUIDE

When to vyediand

The ahyect al eogiog averlaaling s 1o g
duee, as closely wx possible, che viraling and
capi bality whweh the epgrar Bad whezn 0 was
acw. The aympdrens dhal gustily dee desision
e rhaul the engine are ceo. educed  posee)
et amd hieh conaumpdion oF el and Dol
cil. bl Being cwncurezne and oty butable b
internal deterisaralion inside the @nwine.

There is v methsed por est Lhat verizize the
mbeimal deteriaratoomn saoacomately and quickly
as aampiession fesl o With g special prassie
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ENGINE

a brand-new engine should be capable of devel-
oping) is based on a specific speed of engine
cranking,.

-’(J “w-!

=P -

Nozzle tester

Compression pressure test — how to measure
compression pressure
(1) Remove the preheater plug of the cylinder
to be chiecked.

(2) Run the pressure-gauge adaptor into the
threaded hole just vacated by the plug, and
tighten the adaptor good and hard. Tie the
gauge line, complete with the compression
pressure gauge, into the adaptor. The gauge
is now rigged up.

(3) Start cranking the engine with the speed
control lever fully pushed in so that no fuel
oil will be injected and read the engine
speed just when the cranking speed has
reached a steady level. Read the pressure
gauge indication: this reading is the “com-
pression’’ pressure of that cylinder.

(4) Carry out the foregoing steps on the next
cylinder to read its “‘compression’ pressure.

Taking a reading only on one cylinder
and assuming the other cylinders to
produce the same pressure reading — this
is a practice likely to result in an unwise
decision. In the present engine, take
three readings, one on each cylinder. .
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Engine diagnosis on the basis of compression
pressure readings

(a) Compression pressure of a brand-new
engine could be slightly increased as the
piston rings, valve seats, etc. wear in. As
the engine parts wear down after ““run-in”
period, compression pressure lowers gradu-
ally.

(b) If the readings are down to the limit (repair
limit), the engine should be overhauled.

Measuring "‘compression’’ pressure

Engine diagnosis on the basis of oil consumption

Another yardstick is oil consumption: if
the current oil consumption is higher by more
than 50% than the normal consumption, the
engine is probably in need of overhauling.

General working rules on disassembling and

reassembling steps

(a) Cleanliness is absolutely essential for suc-
cessful work, with respect to the place of
work, shop facilities such as benches and
fixtures, the engine parts handled, the
tools and materials.

(b) Use of right kinds of tools is another
essential.

(c) Before disassembling the engine, drain
water, lube oil and fuel completely. Check
oil for contamination. Also check the
qualities of the oil and fuel.
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General hand tools

(d) Never try to economize sealing parts in
rebuilding the engine. “O” rings, oil seals,
gaskets and packings are ‘‘expendable”
items in most cases.

(e) Read the instructions given in the manual,
paying particular attention to the special
notes, hints and warnings.

(f) Crank the engine by hand to be sure it will
run smoothly before mounting it on the
machine.

ENGINE
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Symptoms and possible causes

Remedy

a wrong position

b) Governor spring is off

Glow plugs a) Glow plugs are burnt out a) Replace glow plugs.
b) Glow plugs do not become red b) Check and correct lead wire
hot connections.
Govemor a) Governor control lever is set to a) Reset it to the start position.

b) Correct.

Not enough output power

Symptoms and possible causes

Remedy

Poor compression

Refer to a), poor compression
“Starting difficulties,” above.

Maladjusted fuel injec-
tion system

a) Improper fuel injection timing

b) Injected fuel quantity is not
enough

¢) Fuel injection pressure is too low

a) Adjust fuel injection timing.
b) Overhaul or replace injection
pump.

¢) Check injection nozzles and
adjust pressure.

Fuel is not reaching
injection pump

a) Air is trapped in fuel circuit
b) Fuel filter is clogged

¢) Fuel tank is not clean

a) Check connectors and retighten.
b) Clean filter or replace element.

¢) Clean fuel tank.

Insufficient intake air

Clogged air cleaner

Clean air cleaner and replace
element.

Overheating

a) Cooling water shortage

b) Loose fan V-belt

c) Radiator is clogged or leaking
d) Fuel injection is mis-timed

e) Engine oil shortage

a) Add cooling water.

b) Adjust or replace V-belt.

¢) Clean or replace radiator.

d) Adjust fuel injection timing.

e) Add engine oil.

Engine oil consumption rate is high

Symptoms and possible causes

Remedy

Oil leakage

a) Defective oil seals

b) Blown gear case gasket

c) Loose gear case mounting bolts
d) Loose drain plug

e) Loose oil pipe connectors

f) Blown rocker cover gasket

g) Loose rocker cover mounting bolts

a) Replace oil seals.
b) Replace gasket.
c) Retighten.

d) Retighten.

e) Retighten.

f) Replace gasket.
g) Retighten.
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Sympioms and possitle causes
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Engine run is not smooth

ENGINE

ﬁ Symptoms and possible causes

Remedy

Fuel injection pump

a) Injection quantity varies from
one cylinder to another

b) Malfunctioning of control rack

¢) Worn delivery valves

d) Poor atomization of fuel sprayed
from nozzles

a) Adjust fuel injection quantity
or replace defective parts.

b) Overhaul, check and repair the
fuel injection pump.

¢) Replace delivery valves.

d) Replace nozzles.

Governor

a) Malfunctioning of governor

b) Weakened governor spring

a) Check governor shaft and
correct,

b) Replace spring.
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SPECIFICATIONS .

Engine proper

D MAINTENANCE STANDARDS

All values in mm (in.) unless otherwise indicated

Description Type Standard value Repair limit  Service limit
Compression pressure 32 kgfem? (455.2 psi)/280 rpm | 26 kg/em? Approx.2
(369.8 psi) 22 kgfem’
(312.9 psi)
Pressure difference between 2.5 kg/cm2 (35.6 psi)
cylinders (max)
Injection order 1-3-2
Injection timing
K3A, K3C-13MT | 21° £1.5° B.T.D.C, (when started | 21° +2°
at smoke set position)
Cylinder head
Bottom surface flatness 0.05 (0.0020) max. 0.1(0.0039)
(distortion)
Valve guide L.D. (both 6.6 (0.2598)
intake and exhaust valves)
Valve seat angle (both 45°
intake and exhaust valve)
Valve seat width (both 1.3 to 1.8 (0.0512 to 0.0709) 2.5 (0.0984)
intake and exhaust valves)
Valve seal sinkage -1 (=0.0394)

Valve timing
Intake valve opened
Intake valve closed
Exhaust valve opened
Exhaust valve closed

18° B.T.D.C.
46° A.B.D.C.
46° B.B.D.C.
18° A.T.D.C.

Valve clearance (both intake
exhaust valves)

0.25 (0.0098) (when engine is
cold)

Valve
Valve head diameter
Intake valve
Exhausi valve

27.2 (1.079)
25.2 (0.9921)

Overall length 114.5 (4.5079)

Stem O.D. 6.6 (0.2598)

Clearance between stem

and guide
Intake valve 0.10(0.0039)
Exhaust valve 0.15(0.0059)

Valve face angle 45°

Valve head thickness(margin) 1.0 (0.0039) 0.5(0.0197)

Valve spring
Free length 43 (1.6929) 41.7(1.6417)

Installed load/Installed length

Squareness

14.0 £0.7 kg (30.9 £ 1.5 1bs.)/36
(1.42)

o]

L5

—15%

o]

3

2-b8




./[tractormanualz.com

ENGINE

Description Type Standard value Repair limit  Service limit
Rocker arm
Rocker arm 1.D, 18.9 (0.7441)
Clearance between rocker 0.2(0.0079)
arm and shaft
Cylinder block
Camshaft hole 1.D.
Front 45 (1,7716)
Center 44 (1.7323)
Rear 34 (1.3386)
Cylinder bore
K3A 65 (2.5591) +0.2 +0.95
(+0.0079) (+0.0374)
K3C 70 (2.7559) +0.2 +0.95
(+0.0079) (+0.0374)
Oversize finish tolerance 0 to 0,03 (0 to 0.0012)
Taper of cylinder 0.01 (0.0004) max.
Top surface flatness 0.05 (0.0020) max. 0.1 (0.0039)
(distortion)
Piston
Solid type
Material Aluminum alloy
0.D. (skirt end) K3A 65 (2.5591)
K3C 70 (2.7559)
Clearance between piston 0.3(0.0118)
and cylinder
Ov;,rsize 0.25 (0.0098), 0.50 (0.0197)
0.75 (0.0295)
Piston pin
Semi-floating type
0.D
19 (0.7480)
Clearance between piston 0.08(0.0031)
pin and piston
Clearance between piston
pin and connecting rod
Press-fitting load :
500 to 1,500 kg
(1,102.3 to 3,306.9 1bs.)
Piston ring
Type and number of rings 3
Compression ring
No. | Barrel type
No. 2 Tapered ring
No. 3 Tapered ring
Oil ring
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