
Mitsubishi K4F IDI Indirect Injected 
Engine Rebuilding and Repair Information 
.
For use with double recessed top pistons,  see 
illustration below; 
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Email:  Parts@WwPartsSource.com
Alternate email:  wwparts@gmail.com
Website:   www.WwPartsSource.com 

Source for hard to find engine gasket sets, engine rering kits and engine rebuild kits with pistons, 

Note: if your engine has the Flat Top Pistons or the Round Combustion Bowl Top Pistons 
please contact us for the applicable information. 



Specifications 

It� 
Type 
Number of cylinders 
Bore x Stroke 
Total displacement 
Combustion chamber 
Compression ratio 
Engine performance 
Injection order 
Injection timing 
Injection pump 
Nozzle 
Governor 
Fuel 
Lubrication 
Oil filter 
Engine oil capacity (Excluding oil filter) 

(mm) 
(Q) 

Upper limit 
Lower limit 

Water pump 

K4F IDI 
Water-cooled, 4-cycle, vertical, diesel engine 

4 
ISwirl chamber 

23 
See engine performance curves. 

1-3-4-2
(Depending on specification) 

Bosch M type 
Throttle type 

Centrifugal flyweight type 
Diesle fuel oil (ASTM No. 2-D) 

Forced lubrication (trochoid pump) 
Paper-element filter (full flow type) 

 5 quarts. 
Centrifugal type 

78 X 78 
1,490 

Oil capacity does not include 0.5 Q of oil filter capacity. 
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7.4 Tightening Torque Chart 

Pescription 

Cylinder head bolt 

Cylinder head bolt 

Crankshaft pulley nut 

Main bearing cap bolt ... 

{ M12 screw 

MlO screw 

10 

4 

Ml4 screw .. ... � .......... 10 

Ml4 screw .......... :...... 4 

Tightening torque (kg-m) 

.. 11.5 - 12.5 (wet) 

................. 6.5 - 8.0 (wet)

15 - 16 

Tappet side 
Ml8 ................................................................................. . 

10 - 11 
15 - 20 

20 - 25 

5 - 5.5 

M20 ......... . 

Connecting rod cap nut : ..................................................................... . 3.2 - 3.5 
....................................................................... . 

............... . ................................................................. . 
Flywheel mounting bolt (with flange) ........ . ............................................................... . 13 - 14 

(ST) (with washer: old) .................................................. 11.5 - 12.5 

· Oil pan drain plug· -·····

Oil filter 

Fuel injection pump 

Delivery valve holder 

Nozzle holder 

Holder mounting bolt 

Holder body and retaining nut 

Glow.plug ....................... . 

General screws ········ ·· 

7.s· Sealant Chart

Parts requiring sealant 

Taper screw 1/2" 

Taper screw 1/4" 

Taper screw 1/8" 

Oil pressure switch 

Thermoswitch or joint gauge unit 
Side seal 

Bearing cap No.1 

Bearing cap No.5 

5-6

1.1 - 1.3 

4-5

1.5 - 2 

6 - 8 

1.5 - 2 

Screw dia. 
Head marking 

·-

4 7 

M6 0.3 - 0.5 0.8 -1.0 

MS 1.0 - 1.3 1.5 - 2.2 

MlO 1.8 - 2.5 3.0- 4.2 

M12 3.0 - 4.2 5.5 - 7.5 

M14 5.0 - 7.0 8.0 - 11.0 

Sealant 

HERMESEAL Hl 

HERMESEAL Hl 

HERMESEAL Hl 

HERMESEAL HI 

HERMESEAL Hl 

Surfaces requiring sealant 
(Where to mount sealant-coated parts) 

Thread portion (Gear case) 

Thread portion (Cylinder block right sid�, pump cover) 

Thread portion (Cylinder head rear surface) 

Thread portion (Cylinder block right side surface) 

Thread portion (Cylinder head side surface) 

Periphery (Main bearing caps No. l and No.5) 

Contact surface with cylinder block 

Contact surface with cylinder block 

SUPER THREE-BOND 20 

SUPER THREE-BOND 20 

SUPER THREE-BOND 20 
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Valve Lash / Valve Clearance:  Intake  0.25MM cold
Valve Lash / Valve Clearance:  Exhaust 0.25MM cold 

Notes:  



7.3 Service Standard 

7.3.1 · Engine Proper 

De.scrip ti on 

Compression pressure 
Inter-cylinder difference- (maximum) 
Injection order 
Injection timing (BTDC on compression 

I 
stroke) 

(:ylinder Head 
Bottom surface distortion 

Valve seat angle (IN and EX) 
Valve seat width (IN and EX) 
"\,r alve seat sinkage 

Valve Clearance (IN and EX) 

Valve 

Stein OD 

Stem to guide clearance (lK) 
(EX) 

Valve face angle 
Valve head thickness 

(Margin width) 

Valve Spring 

Free length 

Installed load/Length 

Squareness 

Valve Spring Seat 

Rocker Arm 

Rocker arm to shaft clearance 

Cylinder Block 
Camshaft hole ID 

Front bushing 
Cylinder bore 

 Mitsubishi k4F Cylinder I.D.

                                        Cylindericity 

K4F 

K4F 

K4F

K4F

I 
! 

Unit: mm unless otherwise noted 

Standard value Repair limit Service limit 

32kg/cm i (at 280 rpm)··· .. 26kg/cm'······· Approx 22kg/cm2 
. .. , •. 

2.Skg/cm � .......................... . 
1-3-·4··2 .................................................................. ······························· 

.

23° (when started at 
smoke set position) ......... ., ........ .. 230 

± l . .S
,:;, ........... "' ........................... ......... ..

Within 0.05 ······································· 0.1 ·· 
45°············--·· .... , ... . 

1.3 � 1.8 . ....... .......... . 2.5 ........ . 
.......................... -1 ..... . 

0.25 (v,1hen engine iS coJd) .......................................................... ........... .. 

.6.6
··

45° 

LO 

0.10 ·············
························· 0.15 ............ . 

................. 0.5 ···············

43 ······················· 41. 7 ............ ·······················

14.0kg 0. 7kg/36mm ······· ······················································ ·15% ········· 

1.5° ...... ., ................................................................. . "'"" 3
° 

............... . 

21nm ···· · · ............ ,, ................... , .......... ---· ................ , ................ ... ...... ., .. 

······································ ············································ ··············· -0.2 ·:············ 

Camshaft Journal Diameter plus 0.08 -0.15

Piston Diameter Plus 0.15MM - 0.30MM  

----- 7.5 

 .12 - .13

.010
.015
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Description 

 

Piston 

OD (Skirt end) 

Mitsubishi K4F

Piston to cylinder clearance 

Oversize 

 Piston Pin 

Type 

 

Piston to pin clearance 

Pin to connecting rod clearance 

Piston Ring 

Ring side clearance 
No.1 

No.2 , No. 3, Oil ring ,

Ring gap 

Connecting Rod 

Bend and distortion 

Big end thrust clearance 

Connecting Rod Bearing 

 

  Oil clearance 

Undersize 

Unit: mm unless otherwise noted 

Standard value Repair limit Service limit 

Nominal  78 .................................................................................................. ...... ..

Full-floating type ......................................................................................... . 

 

·   

0.08    

 0.10 

·    Limit 0.3
   Limit 0.2 

·   

............................. ......................................... ............................ 0.15 

0.1 - 0.35 ................................................................................... 0.5

· 
 0.15MM

0.25, 0.50, 0. 75 ................................................................................................ . 

 0.15 - 0.30 MM 
0.25, 0.50, 0.75 ············································· 
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1.5 MM 



Cranksliaft 
Bend 
End play 
Main Journal OD  

Rod Bearing Journal OD 

Description 

 

K4 F

K4F  

Unit: mm unless otherwise noted 

Standard value Repair limit Service limit 

··································· ····················· ............................... 0.05 .............. . 
0.05 - 0.17 
52 .................................................. -0.15 

42 
-
-0.15  

-0.90 ············· 
-
-0.90 

 

   .

 Main Bearing  

 Oil clearance 
Undersize 

 
Camshaft Journals Oil Clearance 
Cam lobe height (both IN and EX) 

Pump Camshaft 
Front bearing 
Cam lobe height 

Tappet 
OD 

Tappet to cylinder block hole clearance 

Push Rod 
Bend 

7.3.2 Lubrication System 

Description 

Engine Oil 
Oil specification 
API service classification 
Viscosity above 20° C 

Oil Pump 

5" to 20"C 
below 5 °C 

Type: Trochoid type 
Check valve opening pressure 
Outer rotor to body clearance 
Outer rotor to inner rotor clearance 
Rotor to cover clearance 

Oil Pressure Switch 

Con tact closing pressure 

0.015
· 

0.25, 0.05, 0.75

··············· ··············································· -1.0 .............. . 

Ball bearing··················· ·············-·--·-·······················-·· 
44 ................................. ................ ........................................ .... -1.0 ............... . 

23 ······························ ................................................ . 
........................... 0.15 ················ 

................................................................................................... 0.3 ............... . 

Unit: mm unless otherwise noted 

Standard value Repair limit Service limit 

Class CD or beter --------------- -------- ---  ------  ··-········---- 
SAE30 or lOW-30 ····························································· 
SAE20 or lOW-30 ······················· ······· ··························································· ·· 
SAElOW-30 ........ ............................................................................................. .. 

4 ± 0.4kg/cm 2 (at 500 rpm of pump speed) ....................................................... .
0.15 - 0.2 ······································· 0.3 ...................................... ............ ....... . 
0.05 - 0.12 
0.03 - 0.07 

0.25 ....................................................... . 
································ 0. 20 ························································ 

Mark P25 
0 0.3 -0.15 k I , . [ MO Sar� POOl5k / J ············· gem .-. gem 

7-7

 0.08 -0.15
35.60 - 35.70  
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7.3.3 Fuel System 

Description 

Fuel Used 

Fuel Filter 
Paper-element 

Fuel Pump 
Type 

Delivery 

Difference from reference cylinder 
Prestroke 

Nozzle 
Type: Throttle type  
Injection start pressure 

Unit: mm unless otherwise noted 

Standard value Repair limit Service limit 

JIS No. 2 (JIS No. 3· at below -7°C) diesel fuel 

15µ ------------------ - --- -- - -- - - -- --- ---·- - --------·------·--------·------- - ----- ------------------- ----- ------ -·----- --

Electromagnetic type 
225cc or more (15sec, 12V) ·-··············---·-···························· 

.................................................. . 

........... ... .... .. 

.. .' ... : ................ . 
··.- ···--·-·······----··--·-··················-----··-····-·····-·-···

Within 2mm 3 /rev. cylinder'·-·········-····· ....... .. 
2_2 ± 0.1 ---------------·-------------------- ------------------------------------------

120��0 kg/cm2 
. . . . . .  -·--·-·----· -· ··-120 ± 10kg/cm 2 

-----------------
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K4F IDI Series Engine

(1) Longitudinal section

® @ @ @ 

( 1 ) Cooling fan (10) Thermostat (19) Cylinder block
( 2) Water pump ( 11) Water outlet fitting (20) Push rod
( 3) Water pump pulley (12) In take valve (21) Tappet
( 4) Fan belt (13) Exhaust valve (22) Camshaft

( 5 ) Piston (14) Oil filler cap (23) Rear oil seal case

( 6) Connecting rod (15) Rocker cover (24) Flywheel
( 7 ) Crankshaft (16) Rocker arm (25) Oil screen

( 8 ) Crankshaft pulley (17) Rocker shaft (26) Oil pan
( 9 ) Gear case (18) Cylinder head (27) Oil drain plug











Symptom and possible cause 

Governor system 
1. Governor lever malfunctioning.

2. Fatigued governor spring.

(8) Knocking

Symptom and possible cause 

Engine knocks without much smoke. 
1. Engine body troubles.

a. Overheated cylinder.
b. Carbon deposits in cylinder.

2. Too early injection timing.
3. Too high injection pressure.
4. Improper fuel.

Knocking with dark smoke 
1. Poor compression.
2. Injection pump malfunctioning

a .  Worn plunger.
b. Pinion is not in mesh with control rack.
c. Broken delivery valve spring.
d. Worn delivery valve seat.

3. Improper nozzle.
a. Poor spray.
b. Poor chattering.
c. After-injection drip. 
d. Nozzle needle valve seized.

4. Ovcrcooling (in cold weather).
5. Overload.

· (9) Intermittent exhaust sound

Symptom and possible cause 

l. Fuel filter clogged.
2. Fuel pipe sucks air.
3. Water mixed in fuel.

( I 0) Overheating 

Symptom and possible callse 

1. Radiator defective or furred.
2. Fan belt slackening or soiled with oil.
3. Damaged cooling fan.
4. Damaged .water pump.
5. Immoderate operation (Overload).
6. Lack of coolant.
7. Low oil level or poor oil quality.
8. Knocking.
9. Moving parts seized or damaged.

10. Defective thermostat (when installed).

Remedy 

Check governor shaft and correct operation. 
Replace. 

Remedy 

See "Overheating", (2) Low output. 
Clean. 
Correct. 
Correct. 
Replace with proper fuel. 

See "Low compression", (1) Hard starting. 

Replace. 
Correct. 
Replace. 
Replace. 

Replace or clean nozzle. 
Repair or replace nozzle. 
Repair or replace nozzle. 
Replace. 
Keep engine warm. 
Instruct operator in adequate engine operation. 

Remedy 

Clean or replace. 
Retighten pipe joints or replace pipe. 
Replace fuel. 

Replace or clean. 
Adjust, replace or clean. 
Replace. 
Replace. 

Remedy 

Instruct operator in adequate operation. 
Add. 
Add or change. 
See (8) Knocking. 
Replace. 
Replace. 



  Adjustments 

(I) Adjusting Valve Clearance
(a) Pull off the air breaker pipe from the rocker cover, and then remove the rocker cover. 

Adjust the valve clearance at top dead center 
on compression stroke of each cylinder (cold). 
Be sure to retighten cylinder head bolts to the specified torque before checking the valve 
clearance. Give .care to exact alignment of the 
timing maik on the gear case with that on the 
crankshaft pulley; if neglected, the valve may 
be pushed up by the piston because of im
proper cam lobe position. 

Description Standard (mm) 

Valve clearance Hntake 0.25 

(Cold) xhaust 0.25 

 Bolt Size 

Ml2 
Cylinder 
head bolt MIO 
tightening 

Standard (kg.m) 

11.5-12.5 (wet) 

6.5-8.0 (wet) 

torque 

(2) Adjusting Fuel Injection Timing
(a) Incorrect fuel injection timing will resu lt in

l1ard engine starting and poor engine perfor�
mance. Adjust the injection timing in the
following procedure.
Remove the No. I delivery valve holder. Pull
off the delivery valve and spring from the
holder. Install the holder alone in place. Turn
the crankshaft and find an instant at which
fuel stops flowing out of the holder outlet
port. This instant is the injection timing to be
obtained. The injection timing differs with
engine specifications; be sure to adjust the
timing to specification. (Align with the timing
mark on the crankshaft pulley.) Angles be
tween timing marks on the crankshaft pulley
are illustrated on the next page.

Adjusting Valve Clearance 

Nos. 1 and 4 piston T.D.C. mark 

Timing Mark 

Injection timing 

{I.T.) mark 

Checking Injection Timing 
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(b) When the specified injection timing is not ob
,tained, increase or decrease the thick:ness of
injection pump mounting shims. Injection
timing varies about 1

° 

with 0.1 mm increase
or decrease of shim thickness. If shim a djust
ment is difficult, use the following adjustment
method without removillg the delive.ry valve
and spring - Disconnect the No. I injection
pipe from the nozzle holder. Then, tum the
crankshaft pulley nut gradually using a
wrench, and fuel will swell out from the dis
connected end of the pipe. This instant is the
timing to be obtained. The injection timing
by this method takes place about 1 ° later than
the specified timing.

·  

Injection Timing Marks 

A" 

23 

Model 

K4F IDI



SECTION 1 ENGINE PROPER 

1.1 Cylinder Head Construction 

(1) Cylinder Head

(a) The cylinder head is ofan overhead valve type
made of high-rigidity special cast iron and has
an excellent cooling effect. The cross-flow
type cylinder head, provided with its intake
port on the right-hand side and the exhaust
port on the left-hand side, ensures high intake·
exhaust efficiency.

(b) The combustion chamber is of a swirl chamber
type made of heat-resisting steel and is
pressfitted in the cylinder head. This
chamber, therefore, requires no disassembly.

(c) Intake and exhaust valve guides made of
sintered alloy are commonly usable in either
parts. The valve guides are oil-impregnated to
improve V..'ear resistance.

(d) Valve seat rings are are installed or replaced as
necessary.

(e) The engine model code stamp is on the
cylinder head at the location shown below.

�------------------------ -

�iSi 
_jF) Mode�� -r;:code s;mp , 

�I , • �-'::'-, �'\ 

�;-{f; � �
'.!__ 

Thermo:switch fitting hole 
� 

#4 nozzle holder fittiny hole 

-----· -- ------------ --------' 

(2) Cylinder Head Gasket
The cylinder head gasket is made of carbon
graphite. It is provided with stainless steel
sheet grommets around the bores for improv
ed heat and pressure resistance. The gakset
requires no sealant when assembly.

(3) Valve and Valve Spring
Intake valves made of heat-resisting steel have
a large-diameter head to provide great intake
efficiency. The head of exhaust valves is pro
tected against high temperatures by a special
heat-resisting steel facing welded tcr the valve
head.
Valve springs are coated with red enamel
marking on the rocker arm side end for easy
discrimination of the upper and lower ends
from each other. The spring retainer and
retainer lock are con1rnon to intake and

I 
2 
3 
4 
5 
6 

Nozzle holder 
Cylinder head 
Mouthpiece 
Glow plug 
Valve spring 
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 

. Cylinder Head Gasket

----·· ···--- ------------------------------ - ---· ---- --��1-1 



exhaust valves. The valve stem seat at the top 
of valve guide prevents down ward see page of 
oil. 

(4) Valve Spring Seat
The high speed engines (3000 rpm and over)
for generator �nd welder use are provided
with the spring seat. between the valve spring
a nd cylinder head.

(5) Rocker Arm, Rocker Shaft and Stay
Rocker arms made of special cast iron are gas
carburized on the entire surface. An oil hole
is on the upper side of each arm. The rocker
arm shaft is a carbon steel tube, the interior of
which forming a lubricant passage. The rocker
arm fitting portions of the shaft is i nduction
hardened. Four rocker shaft stays of alumi
num alloy casting are used. The rearmost stay
forms an oil passage connected to the cylinder
l1ead. Four stays are identical to each other.

(6) Intake Manifold and Exhaust Manifold
An in take manifold with its gasket is on the
right side of the cylinder head and an exhaust
manifold is on the left side of the cylinder
head. The shape of each manifold depends on
engine specification.

Stem seal 

Valve guide 

l 
Valve Stem Seal 



(8) Blow-by Gas Reduction System
The blow-by gas reduction system allows
blow-by gases produced in the cylinder block
to circulate inside the engine, thus preventing
them from exhausting. This system leads
blow-by gases from the cylinder block through
tappet holes and push rod holes into the
rocker cover and, further, through the air
breather pipe (rubber pipe) into the air inlet
pipe, so that blow-by gases are carried in to the
combustion chamber and burn out.

1.2 Cylinder Head Service 

1.2.l Disassembly 
(1) Remove the air breather pipe. Remove the water

bypass hose if provided.
(2) Remove the fuel injection pipes.
(3) Dismount the turbocharger. (if present)
(4) Remove both the intake manifold and exhaust

manifold.
(5) Remove the rocker cover.
(6) Remove the rocker arms and rocker shaft as

an assembly. 
(7) Remove the push rods.
(8) Remove the cylinder head assembly by

loosening the head bolts in the numberical
order shown at right.

(9) Remove the cylinder head gasket.
(IO) Partly disassemble the cylinder head assembly 

in the following procedure. 
(a) Remove the water outlet fitting. Remove the

thermostat and tl1ermostat case.
(b) Remove the nozzle holders.
(c) Remove the glow plug lead wires and remove

the glow plugs.
(d) Using a valve lifter, compress the spring for

each valve. Remove the retainer lOck, and
then remove the retainer, spring and valve.
Place the removed valves and otl1er parts in
order by each cylinder.

Air breather pipe 

Rocker cover -

��/ 
n ! rco �, �- :_ "---.____J 

t' .... ' . ili . 
Airinletpipe-----� 

1 
'.\'..-

\__) 

1 

o ! i!l ·
J 

t i!� 
� �irl Tappet 

. �� r� r1 \ ' f- Cyhndec block 

� � 
\ 

I 

Blow-by Gas Reduction System 

Front 
""' 

0 0 0 0 0 0 
3 9 14 10 4 

1 7 13 8 2 
0 

5 
0 II 0 

12 
0 

6 
0 

0 0 0 0 

Cylinder Head Bolts Loosening Sequence 

Cylinder Head Assembly 
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(e)
A valve spring seat of 2 mm thick for each 
spring is fitted on the cylinder head surface. Be 
careful not to lose the spring seats.

1.2.2 Inspection 

(1) Cylinder head
(a) Before cleaning the cylinder hea d, check it for

cracks, damage and water leaks.
(b) Check the oil passage for clogging .
(c) Check the lower surface of cylinder head for

distortion using a straight edge and a feeler
gauge as shown in the figure at right.

(2) Valve guide
(a) Check te valve stem to guide clearance. If the

service limit is exceeded, replace tl1e valve
guide and valve.

(b) To remove an existing guide, press it upward
with a driver from the underside of cylinder
head. To install a new guide, press it in to the
illustrated size using a driver from tl1e topside
of cylinder head.

(3) Valve seat
(a)

(b)

(c)

Check each valve seat for damage and im
proper contact. If necessary, correct it as 
illustrated at right. After correction, lap 
the seat using lapping compound.

If valve seat sinkage exceeds the service limit, 
install new valve seat.

Check the valve seat sinkage by measuring the 
installed length of each spring. When 
measuring the size up to the top of valve spring 
retainer, include ret.iiner thickness (at the 

collar) of 1.7 +g.3 mm .

Checking Cylinder Head Distortion 

K4F IDI: 12±0. 5 

1----'-

I.LL.--- Valve guide 

,..u........u._� 

Installing Valve Guide 

{_'I ---'-"'2_6. 2�1 I . I 1--I -'--<I 24_. 2 _[> 
0 tio 

Intake side Exhaust side 

Correcting Valve Seat 



(d) Check the valve seat rings, if provided, for
fitting condition. Replace the loosely install
ed ones.

( 4) Valve
(a) Check the valve face and stem for excessive

wear, damage and distortion. If any, correct
or replace the valve.

(b) If the service limit of valve head thickness (T)
is exceeded, replace the valve.

(c) Check each valve stem for wear and pitting at
the portions shown by arrows. If necessary,
correct or replace the valve.

( 5) Valve spring
(a) Check the valve springs for cracks and damage.
(b) Measure free length and load of each S!'ring.

Replace the spring if excessively deteriorated.

(Note: Thickness of valve spring retainer
collar is 1.7 +i-3 mm

(c) Check the squareness of each spring. Replace
the spring if tilting excessively.

(6) Rocker arm and rocker shaft
(a) Check the valve contact surface of each rocker

arm for excessive wear and damage. If any, 
replace the rocker arm. Check the push rod 
contact surface of each adjusting screw for 
wear and damage. If any, replace the screw. 

(b) Measure the rocker arm IP and shaft OD. If

the difference between them is excessive,
replace the rocker arm.

___J_ T 

Checking Valve 

Checking Installed Length of Valve Spring 
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1.2.3 Ileasse1Tibly 
Reassemble the cylinder head in the reverse order 
of disassembly, taking care to o bserv'l_ the follow
ing instructions. 
(1) Partial Reassembly of Cylinder Head
(a) Press in the valve guides to the specified

height. (For installation procedure, see (2)
Valve guide, 1.2.2 Inspection.)

(b) Install the valve stem seals securely in the
valve guide.

(c) Apply oil to the valve stems and insert them
into valve guides. Install the springs,_ retainers
and retainer locks in that order.

(d) To assemble the rocker arms and shaft, place
the rocker shaft in such a manner that the
identification mark (¢3 mm hole) at the front
end of the shaft faces toward the front of
engine  Insta!I the fron trnost rocker arm and
retain it with a snap ring. In the similar
manner, install other rocker arms one after
another. Finally, install the rearmost rocker
arm and retain it witl1 a snap ring. Then,
install the assembly in the cylinder head.
When tightening the front and rear stays, be 
sure to install bolt seats and washers
without fail.

(e) Tighten the glow plugs to the specified torque.
(f) Install the nozzle holders and tighten bolts

temporarily. After installing the injection
pipes, retighten the bolts evenly to the
specified torque. Do not reuse the gasket.

(g) Install \he glow plug lead wires. (Because of
taper sealed type, the glow plugs do not
require any gasket.)

(2) Installation of Cylinder Head Assembly
(a) Install the cylinder head assembly with a new

gasket. The gasket does not require any
coating with sealant.

(b) Tighten cylinder head bolts to the specified
torque in the numberical order illustrated at
right. Start from slight torquing of bolts and,
after two or three stages of temperate torqu
ing, finally tighten to the specified torque.
(Be sure to use a torque wrench.)

(c) Be sure to use only new gaskets and packings.
Apply sealant to the specified portions.

Identification mark (K4) 

• Front

Installing !locker Arms on !locker Shaft 

� Front 

0 0 0 0 0 0 

13 7 5 10 12 

11 9 6 B 14 

0 
J 

0 
1 

0 
2 

0 
4 

0 

0 0 0 0 

Cylinder Head Bolts Tightening Sequence 
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(3) Valve Clearance Adjustment
Set the cylinder to be adjusted to the top dead
center on compression stroke (cold). Insert a
feeler gauge between the valve stem and rocker
arm, and turn in the adjusting screw until the
specified valve clearance can be obtained. (Refer
to 0.6 Adjustments.





(c) On the front bearing area of the camshaft, a
metal-backed special copper alloy rolled
bushing is press-fitted.

(2) Crankshaft
The cranksl1aft is precision-forging of carbon
steel, which is supported by five bearings to
provide high rigidity. Journals, pins and oil
seal contact areas are induction-hardened to
improve wear resistance and durability.

(3) Flywheel and Ring Gear
(a) The flywheel is made of cast iron.
(b) The ring gear made of carbon steel i s

shrinkage-fitted to the flywheel. The gear
teeth are induction-hardened.

( 4) Piston, Pin and Piston Rings
(a) Aluminum alloy pistons are adopted to reduce

engine weight and to decrease bearing load
during high-speed oper ation. Each piston
forms a tapered cylinder with elliptical cross
se<;::tion contour so as to obtain the best
contact with the cylinder bore. The piston
crown surface has a shallow cavity to
improve fuel combustion.

(b) Piston pins are hollow, carburized forging.
When connecting a piston to its rod, a piston
pin uses snap rings to retain the piston pin.

Crankshaft 

Piston and Piston Rings 



(5) Connecting Rod
(a) The I-beam section connecting rod has the

horizontally split big end to provide high
rigidity.

(b) The big end bearing is a metal-backed special
copper and aluminum alloy bearing and is
flash-plated.

(6) Front Plate and Gear Case
(a) The steel front plate is positioned by a dowel 

pin located in the upper part of the camshft gear 
and a dowel pin in the lower part of the 

injection pump gear. It is bolted to the cylinder 
block through a gasket. On the left end rear 
surface, the high-pressure pump gear bearing 
housing is installed together with the gear case.

(b) The timing gear case is attached to the front end 
surface of the cylinder block through the front 
plate. The case houses the high-pressure pump 

front bearing and the governor related parts. It 
serves also as a camshaft and idle gear thrust 
stopper. 

(7) Camshaft and Timing Gears
(a) The camshaft is high carbon steel forging.

Tl1e cam surface and journals are induction
hardened to improve wear resistance. The
shaft is supported on three bearings; the front
bearing is a bush bearing (with the exception
of a bushless bearing for engines produced in
the initial period of production). while the
middle and rear bearings are in the holes cut
in the cylinder block. All bearings are lubricat
ed by the forced lubrication system. The
camshaft rear journal has a slot for inter
mittently lubricating the rocker arms through
the cylinder head. The rear end of shaft is
provided with an oil escape hole to let excess
oil return to the oil pan.

(b) Hellical timing gears are finished by shaving
and crowning to provide high durability and
to reduce chattering.

(c) Valve timing is illustrated at right.

Camshaft 

Description   

Intake valve opens (B.T.D.C.) 18
° 

Exhaust valve closes (A.T.D.C.) 18
° 

 

Intake valve closes (A.B.D.C.) 46° 
 

Exhaust valve opens (B.B.D.C.) 46° 





l.4 Cylinder Block Service

1.4.1 Disassembly 
(I) For removal of the cylinder head and related

parts, refer to 1.2 Cylinder Head Serive.
(2) For removal of the water pump and electrical

equipment, refer to tl1eir respective sections.
(3) Pull off the push rods, then pull out the

tappets upward.
( 4) Remove the fuel filter.
(5) Remove the speedometer driven unit.
(6) Loosen the crankshaft pulley nut, then take

out the pulley and washer.
(7) Loosen . the flywheel mounting bolts and

remove the flywheel.
(8) Remove the rear plate and rear oil seal case.
(9) Turn the engine upside down. Remove the oil

pan and oil screen.
(10) Remove the high-pressure pump gear bearing

housing. Remove tl1e gear case. Prior to
removal of the gear case, it is necessary to re
move the tie-rod cover located at the right
front (beside the injection pump) of the
cylinder block and to remove the stopper
spring and tie-rod from the control rack.

Removing Tie-Rod 



CAUTION: 
• Be sure to separate the injection pump rack

from the tie rod before removing the gear
case. The front pla te is bolted to the cylinder
block from inside tl1e gear case; therefore,
be careful not to drive out the gear case to
gether with the front plate. Also, be careful
not to impair the dowel pins .

( 11) Remove the fuel injection pump.
(12) Remove the governor weight bolts. Remove

the weight.
(13) Remove the pump camshaft bolt.
(14) Remove the oil filter and the oil pump as

sembly. Then, draw out the pump camshaft.
(I 5) Remove the gears. Then, remove the front 

plate. 

(16) Draw out the camshaft. Prior to removal of
the camshaft, be sure to remove the push
rods, tappets and speedometer driven unit.

(17) Remove the nuts  from the big end of each
connecting rod and remove the cap. Push
the piston and connecting rod assembly
upward out of the cylinder block. Keep
the removed parts in order for each
cylinder. When pushing out the piston and
connecting rod assembly, put a· wooden
block against the cap mating surface of
rod so as not to impair the metal.

(I 8) Separate the piston from the connnecting 
rod.



(b)   
Remove the snap ring from each end of piston.
Using a piston heater, heat the piston for
about 5 minutes in an oil bath of 80

°
C. Then,

take out the piston from the oil bath and pull
out the piston pin.

(19) Remove the main bearing caps. Keep the caps
and bearings in order for each cylinder. It is
necessary to measure t}1e cranksl1aft end play
before removing the caps. (See ( 4) Crnakshaft
mentioned latter.)

(20) Remove the crankshaft.

1.4.2 Inspection 
(1) Cylinder Block
(a) Check the cylinder block for cracks and

damage. If any, replace the block. Check the
camshaft front journal bushing for wear and
damage. If any, replace the bushing using a
special tool.

CAUTION: 
• The camshaft bushing is driven to let it fall

into the cylinder block and is crushed to
take it out of the cylinder block. In this
case, be careful not to scratch or burr tl1e
tappet holes.

(b) Check the water jacket for scale and corrosion.
If any, remove them.

(c) Check the cylinder walls for scratches, dents
and wear. If necessary, repair by honing or
boring. Measurement of cylinder bore should
be made in right-angled directions A and B at
three poistions different in depth from each
other.

(d) When wear of the cylinder bore is not ex
cessive and, therefore, only the piston rings
are necessary to be replated, check the upper
end of cylinder bore for ridged wear. If any,
ream the cylinder bore and, then, horn when
necessary.

Cylinder block front face Camshaft hushing 

Installer 

Removing Camshaft Bushing 

Measuring Cyliuder Bore 



(2) Piston, Piston Pin and Piston Rings
(a) Check the piston for seizing, scratches and

wear. If necessary, replace the piston.
(b) Measure the piston O.D: Replace the piston if

excessively worn. If the piston to cylinder
clearance is excessively large, machine the
cylinder to an oversize bore or replace the
piston. The piston O.D. should be measured
at the lower end of the skirt in the direction
at right angles to the axis of piston pin hole.

( c) Measure the side clearance between each
piston ring and its groove. If necessary, re
place the ring.

( d) Measure the gap of each piston ring. Replace
the ring if its gap is excessively large. To
measure the ring gap, insert a ring into the
least worn place of the cylinder bore (skirt)
using a piston and measure the gap with a
feeler gauge:

Measuring Piston O.D. 

Measuring Piston Ring Side Clearance 

Piston 

Ring gap 

Measuring Ring Gap 



(3) Connecting Rod
(a) Using a connecting rod aligner, check each rod

for bending and distortion. If necess ary,
correct or replace the rod.

(b) Measure the connecting rod thrust clearance
with a rod assembled on the crankshaft. If
tl1e clearance is excessive, replace the rod
assembly.

( 4) Crankshaft
(a) Measure crankshaft bend. If excessive, repair

or replace the crankshaft.
(b) Check the crank journals and pins for damage,

seizure and other faults. If excessively worn or
damaged, machine to the undersize diameter.
At the same time, replace the corresponding
main bearing or connecting rod bearing with
the same undersize bearing. When n1achining a
crank journal or pin to the undersize one, be
sure to finish its fillets to R2.5 mn1.

(c) Check the crankshaft end play. If the specifi
ed limit is exceeded, replace the flanged No.3
main bearing. To check the end play, install
the main bearings, crankshaft and main bear
ing caps; tighten the cap bolts to the specified
torque; and measure the end play with a dial
gauge put against the front end of crankshaft.

Measuring Connecting Rod Trust Clearance 

Measuring Crankshaft 0.D. 

Measuring Crankshaft End Play 
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(2) When the idler gear shaft needs to be pressed
in, observe the illustrated direction of installa
tion and length of protrusion.

(3) Install the main bearings to the cylinder block
and main bearing caps.

(4) Install the crankshaft. Apply engine oil to the
journals and pins.

(5) Install the main bearing caps and tighten cap
bolts to the specified torque. Each cap czarries
an embossed arrow mark and numeral to

· prevent incorrect installation of the caps.
When installing the No.I and No.5 caps, apply
sealant to the upper surface (cylinder block
mating surface).

(6) Check the crankshaft end play.
(7) Apply sealant to the periphery of side seals.

Press the side seals into the froni and rear
caps, thus completing the reassembly of the
crankshaft.

: 26. 5±0. 5 LJ 
� 

� 
V 

I 
Press-fitting Idler Gear Shaft 

..,._ Front 

Installing Main Bearing Caps 

Installing Bearing Cap Side Seals 
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(8) Install the oil seal into the crankshaft rear oil
seal case. Install the seal case to the cylinder
block. Remember to install the gasket.

J t 

Direction of Installation of Side Seals 



(10) To assemble the piston and connecting rod

heat the piston at 80
°

C for about 5 minutes
in an oil bath using a piston heater. Then,
install the piston pin and lock each end of the
pin with a snap ring to prevent loosening.

(I I) Piston rings differ in shape from one another. 
Be sure to install them in proper positions and 
directions as illustrated at right and with the 
stamped manufacturer mark and size mark 
facing up. 

No. 1 D 0 No. 1 D 

No. 2 D D No. 2 0 

No. 3 0 D 

[] .� 
Oil 

�Oil 

  

Piston Ring Positions 

0 

0 

�
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(12) Install the piston and connecting rod assembly
from the top of the cylinder block using a ring
band. In tl1is case, make certain the piston
ring gaps are properly positioned and the
arrow mark on the piston faces the front of
engine. After insertion, install the connecting
rod metal in place and tighten the rod cap
bolts to the specified torque.

(13) Install the front plate. Remember to install
the gasket and dowel pin.

(14) Turn the crankshaft until the No.l cylinder
piston comes to the top dead center.

(15) Align the key way in the crankshaft gear with
the key on the crankshaft. Install the gear on
the shaft.

(16) Align the mating mark "l" on the idler gear
with that on the crankshaft gear; install the
idler gear on the idle shaft.
Insert the ca1nshaft and gear assembly into the
cylinder block so that the mating mark "2"
on the camshaft gear aligns with that on the
idler gear. Then, insert the injection pump
camshaft assembly into the cylinder block and
align the mating mark "3" on the pump gear
with that on the idler gear. Finally, install the

. high-pressure pump drive shaft gear assembly. 
(I 7) Confirm that mating marks on the gears are in 

proper alignment with each other. 

(18) Fit the governor weight assembly to the in
jection pump cam gear.

• Oil Ring Gap
,:;::,;-

Front of engine ;;> 

Piston Ring Gap Positions 

�-. • """-··;;;;I 4iiffiUY __ ·. • :, � .m .. ,-- � 

Gear Mating Marks 

Top Ring Gap
Middle Ring Gap

and Juncture of 
oil ring expander.



(19) Install the gear case (with the governor and
related parts previously installed) and gasket.
When installing the gear case, insert the tie rod
and tie-rod stopper spring into a hole in the
cylinder block.

(20) Insert the crankshaft pulley. Install the washer 
and nut. Then, tighten to the specified torque.

(21) Install the rear plate. Be sure to install the 
gasket. 

(22) After installing the oil screen, install the oil 
pan. 

(23) Turn the engine upside down. Install the 
driven unit while giving a rotation to the 
camsh�ft or the speedometer driven gear 
shaft. Install the 0-ring properly. Apply 
sealant "Threebond No.2" beforehand to the 
periphery of the sleeve. Assemble the driven 
gear unit components in the following 
manner. 

(a) Insert the 0-ring properly into the groove in
the driven. gear sleeve.

(b) Apply Shell Albania grease No.2 to the
periphery of driven gear shaft ( especially to
the 0-ring area). Then, insert the shaft into
the sleeve.

(c) Keep the gear shaft and sleeve in.position with
a spring pin. The spring pin groove must be
directed outward in relation to the shaft
center. The pin end 1nust not Protrude out of
the sleeve outside surface.

( d) Install the 0-ring in to the groove in the ou !
side surface of the sleeve. After assembling,
check to see if the gear shaft rotates smoothly.

Installing Gear Case 

I. Driven gear shaft 4. 0-ring (small)
2. Sleeve 5. Spring pin
3. 0-ring (big)

Driven Gear Unit Assembly 





SECTION 2 LUBRICATION SYSTEM 

2.1 Construction 

The lubrication systen1 uses a trochoid gear pump 
and a fullflow oil filter. The oil pump is driven 
through the Oldham's coupling at the rear end of 
the fuel injection pump camshaft. Oil from the oil 
pump flows into the cartridge type oil filter via the 
check valve. After being filtered by this filter, oil 
is delivered to various engine parts through oil 
holes in the cylinder block.. 

(I) Engine Oil
(a) Oil to be used

Use a heavy-duty (HD) engine oil of API 
classification CD or better quality. Change 
the oil after initial 50 hours of operation and, 
thereafter, every 100 hours of operation. For 
recommended oil viscosity, see Para. 7.3.2.

(b) Changing Engine Oil
To change engine oil, warm up the engine and, 
then, remove the drain plug at the bottom of 
oil pan to Jet oil drain. Reinstall the plug, 
remove the oil filler cap at the top of rocker 
cover, and pouer in new oil to the oil filler 
opening.

(c) Checking Engine Oil Level
Check the oil level using the oil level gauge. If 
necessary, refill the oil pan up to the upper 
level mark on the gauge. 

CAUTION: 

• When the oil pan has been refilled with oil,
wait for about one minute and check the oil
level again. When the oil filter has been re
placed, the oil level should be checked again
after warming up the engine.

(2) Oil Filter
The cartridge type oil filter, in which the filter
body is formed integral with the filter element,
is easy to handle. Oil from the oil pump is led
into the filter element. When a pressure dif
ference between before and after the element
exceeds 1 kg/cm2 due to excessive clogging of
the element, a check valve in the element will
open an oil passage bypassing the element. As
the resu·It, oil flows to various engine parts
without filtration. Therefore, it is important
to replace oil filter regularly. The oil filter
should be replaced after the initial 50 hours of
operation and, thereafter, every I 00 hours of
operation.

I. Oil filter
2. Check valve
3. Oil pump
4. Oil level gauge
S. Oil screen
6. Oil pressure switch

-- --@ 

7. Oil filler cap
8. Rocker arm
9. Rocker shaft

I 0. Camshaft 
11. Crankshaft
12. Oil pan

Lubrication System 

Oil Filter 



(3) Oil Pump
The trochoid gear type oil pump is mounted
on the 'l;>ack of the fuel injection pump on the
right side of the cylinder block. The oil pump
houses a check valve. If pump delivery oil
pressure exceeds 4 kg/cm2

, the check valve
will open to drain oil into the oil pan, thus
preventing further oil pressure rise.

( 4) Oil Pressure Switch
The oil pressure switch for the K4F engines 
is at the top of the oil pump body or on 
the side of the oil pump body.  If oil 
pressure decreases to a value below standard 
value.

during normal engine operation, the switch 
will operate to light up the oil pressure 
caution lamp, giving a warning to the operator. 
Whenever the lamp is lit, stop the engine 
immediately and check for the cause of 
trouble.

2.2 Service 

2.2.1 Disassembly 
(I) Oil Filter

When the oil filter is stuck too hard to remove
it by hand, use a filter wrench (available in the
market).

(2) Oil Pump
(a) Remove the oil filter.
(b) Remove the pump cover assembly, body and

gasket.

@ 
Spring ------#'

Check valve--& �

Oil pressure switc/
otor 

- '�\if � } �

��:.�5\�·· 
le;,,}\· · Cover 
"'' 
0 -- Pump body 

Oil Pump Components 

When oil pressure is below 
standard value or when 
engine is stopped 

L During normal engine operation 

-�---------------

Oil Pressure Switch 

2-2---------------------------�------ - - ---� 







SECTION 3 

3 .1 Construction 

Fuel from the fuel tank is sent, after being filtered 
by the fuel filter, to the fuel injection pump, 
where the fuel is pressurized by each plunger. Fuel 
thus pressurized is injected into the combustion 
chambers through the respective injection pipes 
and nozzles. The excess fuel is returned to the 
fuel tank through the fuel overflow pipe which is 
connected to the top of each nozzle holder. 
Some engine models are provided with a foe! 
pump between the fuel tank and fuel filter to 
compensate lack of fuel supply caused by un
favorable tank position. 

3. l,2 Fuel Filter

The fuel filter encloses a highly effective paper
element. Depending on engine specification,
several types (element detachable type. cartridge
type, etc.) of fuel filters are available. 

Fuel Fil 

FUEL SYSTEM 

.... � 
' 

Overflow pipe .c·-.,.,,,, 
'· r§t{ :.; 
J I injection pipe 

Nozzle holder 
I ··.· 

i I.
J

I I 
I l[

\ / 

.) _"'4 

Fuel System for Standard Specification Engines 

Fuel System for Engines with 
Hand Pump and "Key-stop"  

....... 

Body 
venf screws --.....�-·-------�t=J 

� - /;:;! ···· 
I " 

Cock lever 
O·ring 

Ring nut 

Filter element 

Fuel Filter with Cock 

----·---- - --------- ___________ .. _. __ _ 
3-1 







Source for hard to find engine gasket sets and engine rebuilding parts: Worldwide Parts Source LLC
Phone: 269 673 2313   Fax:  269 673 7226   Email:  Parts@WwPartsSource.com  





(2) Smoke Set Unit
The smoke set unit restricts the maximum fuel
injection rate of the injection pump. The
stopper is held by a spring in the illustrated
position. This position is the smoke set
position. When starting the engine, pull the
speed control lever fully toward the maximum
speed position, and the tie rod ( with stopper
spring) will move the control rack in the
arrowed direction against the spring force,
thus causing over-injection fo,r easy engine
start. For the injection pump with the An
greich mechanism, over-1nJect1on requires
releasing that mechanism. (See (4) for detail.)

(3) Angreich Mechanism
The Angreicl1 mechanism restricts the move
ment of the smoke set plate in tl1e narrower
range (Angreich effect "L") to save fuel
consumption and decrease emission of ex
haust smoke. By properly setting the Angreich
spring and smoke set spring, it make the
engine well matching with its load in the
whole range of engine performance between
the maxitnum output point and the maximum
torque point.

Smoke set position Over-injection 

Smoke Set Unit 

Injection Pump with Angreich Meachinism  

L 

Angreich Effect "L" 

l 
STOP ... : 

J 
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(3) Alternator
The alternator is a three-phase AC generator 
with a diode rectifier and is driven by the 
crankshaft pulley through the V-blet. It can 
be roughly divided into the rotor and stator 
sections. The rotor section comprises the 
rotor, ball bearings and pulley with a fan. The 
stator sectin comprises the armature, front 
and rear brackets, fin complete and brushes. 
Three positive (+) diodes and three negative 
( -) diodes are fixed on the fin complete (heat 
sink).
In addition to the illustrated type of fin com
plete, which serves to gather six diodes at a 
spot, a horseshoe-shaped fin complete is also 
used.  The 50A alternator has built-in three 
diodes to supply current to the IC regulator 
and field coil. The general type alternator (l 
2V-l 5A, 35A) has a 4-pole terminal 
(consisting of terminals A, E, F and N), 
while the 50A alternator has the 2-pole 
terminal ( consisting of terminals L and R) 
and a separate I-pole terminal "P". The 
terminal P can be used for the purpose of 
detecting rotation.

1 
2 
3 
4 
5 
6 
7 
8 

A. Alternator 12V-15A, 35A 

@ 

® 
(J) 

® 

B. Alternator 12V-50A 

Brush spring 9 Rear bracket 
Brush holder 10 Stator 
Brush 11 Front bearing 
Front bracket 12 Pulley 
Bearing retainer 13 IC regulator assembly 
Rear bearing 14 Rectifier assembly 
Diode 
Rotor 

Alternator 



( 4) Regulator
The regulator consists of a voltage regulator
and a lamp relay; their wires are gathered into
a cortnector. The voltage regulator is used to
always keep the alternator output constant
regardless of alternator speed and to cut off
the flow of current to the field coil when
necessary. Tl1e lamp relay is used to turn off
the pilot lamp by utilizing the neutral point
voltage (N-terminal voltage) of the alternator;
the lamp remains off as long as alternator
output exists.
The SOA alternator has a built-in IC regulator.
During alternator operation, field current is
controlled automatically by the IC regulator
and is detected at terminal L.

Alternator 15A, 35A - 12V 

�--------------k>N 

�--,---+oA 

Alternator SOA- 12V Mitsubishi K4F
p 

r-----�---s

- 0.5 µ F 

1 L 

R 

AI ternator Wiring Diagrams 

15A For12V-15A,35Aalternator 

Voltage regulator Lamp relay 

For 12V-50A alternator (built-in type) Mitsubishi K4F 

- --, 

R, 

Os 

I 

Rv I 

Dz 

J-+--C4--,t a 

R, 

---� 
Regulator Wiring Diagrams 







6.2 Service 

CAUTION: 

• Water and heat are enem·y of electrical
devices. Especial care should be taken when
washing the engine. Intrusion of water into
the starter and alternator will cause rusting
of brush spring, etc.

• Be careful to prevent intrusion of dust and
sand, too.

• Negative ( �) groudning is adopted. Be care
ful not to connect electric devices conversely
to prevent damage especially to diodes and
IC parts.

6.2. l Disassembly 
(I) Starter
(a) Disconnect battery

terminals. (Remove
cable first.)

cables from 
the negative 

battery 
terminal 

(b) Disconnect wires from terminals Band S.
(c) Remove mounting nuts and remove the

starter. 

(2) Alternator
(a) Loosen alternator brace bolts and remove the

belt.
(b) Remove alternator support bolts.

Removing Magnetic Switch   

Removing Brush Assembly   

Removing Center Bracket   

Removing Overrunning Clutch   
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7.4 Tightening Torque Chart 

Pescription 

Cylinder head bolt 

Cylinder head bolt 

Crankshaft pulley nut 

Main bearing cap bolt ... 

{ M12 screw 

MlO screw 

10 

4 

Ml4 screw .. ... � .......... 10 

Ml4 screw .......... :...... 4 

Tightening torque (kg-m) 

.. 11.5 - 12.5 (wet) 

................. 6.5 - 8.0 (wet)

15 - 16 

Tappet side 
Ml8 ................................................................................. . 

10 - 11 
15 - 20 

20 - 25 

5 - 5.5 

M20 ......... . 

Connecting rod cap nut : ..................................................................... . 3.2 - 3.5 
....................................................................... . 

............... . ................................................................. . 
Flywheel mounting bolt (with flange) ........ . ............................................................... . 13 - 14 

(ST) (with washer: old) .................................................. 11.5 - 12.5 

Oil pan drain plug· -······ 

Oil filter 

Fuel injection pump 

Delivery valve holder 

Nozzle holder 

Holder mounting bolt 

Holder body and retaining nut 

Glow.plug ....................... . 

General screws ········ ·· 

7.s· Sealant Chart

Parts requiring sealant 

Taper screw 1/2" 

Taper screw 1/4" 

Taper screw 1/8" 

Oil pressure switch 

Thermoswitch or joint gauge unit 
Side seal 

Bearing cap No.1 

Bearing cap No.5 

5-6

1.1 - 1.3 

4-5

1.5 - 2 

6 - 8 

1.5 - 2 

Screw dia. 
Head marking 

·-

4 7 

M6 0.3 - 0.5 0.8 -1.0 

MS 1.0 - 1.3 1.5 - 2.2 

MlO 1.8 - 2.5 3.0- 4.2 

M12 3.0 - 4.2 5.5 - 7.5 

M14 5.0 - 7.0 8.0 - 11.0 

Surfaces requiring sealant 
Sealant 

(Where to mount sealant-coated parts) 

Thread portion (Gear case) HERMESEAL Hl 

Thread portion (Cylinder block right sid�, pump cover) HERMESEAL Hl 

Thread portion (Cylinder head rear surface) HERMESEAL Hl 

Thread portion (Cylinder block right side surface) HERMESEAL HI 

Thread portion (Cylinder head side surface) HERMESEAL Hl 

Periphery (Main bearing caps No. l and No.5) SUPER THREE-BOND 20 

Contact surface with cylinder block SUPER THREE-BOND 20 

Contact surface with cylinder block SUPER THREE-BOND 20 
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7.6 Special Tools 

Tool No. 

ST332340 

ST332230 

ST332350 

MD998054 

Tool name 

Camshaft bushing 
installer 

Compression gauge 
adapter 
(Standard type) 

Compression gauge 
adapter 

(L type) 

Oil pressure switch 
socket wrench 

Sketch 

M1� 

� 5/8-18UNF 

Use 

\

Removal and installation of camshaft 
front bushing 

Measurement of compression 

Use either one 

Removal and installation of oil 
pressure switch 

In addition, commercially available general tools such as bearing pullers, valve seat cutters, valve guide 
installers, oil filter wrenches, etc. are needed. 
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