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5. FUEL SYSTEM

1. FEATURES

To prevent fuel injection pump and fuel injection valve from damaging due to foreign
material, double filter system is used.

The fuel injection mechanism is of instantaneous adjustment type to respond any load
fluctuation. The fuel line is designed for safe operation even in inclined fields.

1} Fuel Filter «weerennn 1st filter is provided at top of the fuel tank. At the lower part
of the fuel tank, 2nd filter having 10 to 15 micron paper filter
glement is mounted.

2} Fuel Piging ++:oe-e-- The material of fuel pipe has weather-proof and anti-oil
characteristics, The fuel pipe layout is made to provide good
flow of fuel in any inclined position.

3} Fuelinjection pump -1t is interconnected with the all speed governor to feed
adeguate fuel.
Q-ring is used in the regulator to make the operation of
regulator smooth, and to prevent oil leaks. This super-precision
pump has high durability.

4}  Fuel injection valve - The valve changes the fuel from the pump into fine jet flow. In
addition to special whirlpool combustion chamber, it presents
superior starting, combusting and power characteristics.
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4. LUBRICATING SYSTEM

1. FEATURES

Perfect-sealed, forced lubrication system is employed. The trochoid pump is equipped

with lubricating oil filter,

Lubricating condition can be checked easily with the rotating type oil light. Inspection

and adding of oil can be dong from the lubricating oil filler opening provided at front

part. The oil drain plug is mounted at the lower front part of crankcase.

1)  Trochoid pump ........ It operates stably in all operating conditions from low to top
engine speed. The oil feed pressure is 2kg/cm2.

2} Lubricating oil

filter cocvrmnnnrnnnnn, A suction pipe filter and a steel net filter are employed.
3} Oil light -sveevveniiiinnnnns 1t shows lubricating condition during operation.
4)  Metals «ooeemriennininiiiin These are sufficiently lubricated without having alteration in

material characteristics.

5} Piston liner «-reeeeeens It is always lubricated properly by splashed oil.

6} Cylinder head and
valve rocker cham-
her «-ecrvereni, Intermittent lubricating type is employed.

7) Lubricating oit
line «rreerercrnsienieinnaen Lubricating oil pump and filter are housed inside the cover at
cylinder side to minimize the length of oil line. It also prevents

oil leakage,



3. CONSTRUCTION AND FEATURES OF CONDENSER
TYPE COOLING SYSTEM

1. CONSTRUCTION
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2. FUNCTION

{1} When coolant temperature is raised by engine operation, the fiuid is vaporaized
to stick on the condenser tube. This vapor adhered on the tube is, then, cooled
down by cool wind from the cooling fan, The vapor becomes water at this time
to return in the engine cylinder.

(2) When heavy load is applied on the engine, air and vapor are stored in the
condense tank. Only the air escapes from this tank.

When the load is decreased, the pressure in the tank is decreased. Thus, water in
the condense tank is returned to the condenser.

Therefore, the coolant loss in the system is very little resuiting in long time
operation without coolant replenishment.

3. FEATURES

(1} The coolant can be used for more than 100 operating hours.

{2} Since vapor only is entered in the condenser, the center of gravity is low
resulting in stable balancing.

(3} Only the vapor enters into the core. Therefore, radiation efficiency is great.
Furthermore, it is designed so that dust will not affect the cooling efficiency.

{4) Coolant temperature in the cylinder is always maintained around 100°C. This

condition is ideal for engine and lubricant temperature to minimize engine
damages.



Nodel TS50 | TS50C TS60 | TS60C T870 T870C T880 | TS80C
Type 4-cycle, horizontal diesel engine

Mo. of cylinder 1

Bore x stroke mm 70x 70 75x 75 80x 75 80 x 85
Displacement ) 0.269 0.331 0.377 0.427
Continuous rating ouiput HP/rpm 4/2000 5/2000 6/2200 7/2200

1-he. rating output HP/rpm 5/2400 6/2400 7/2400 8/2400
Specific fuel consumption g/HPh 215 210 210 210
Compression ratio 24.5 23.1 21.2 21.0
Combustion system Precombustion chamber

Lubrication system Forced fubrication with trochoid pump

Cooling system Hopper | Condenser | Hopper |Condenser | Hopper [Condenser | Hopper | Condenser
Starting system Hand

Fuel tank capacity ¢ 5.5 6.5 8.0 9b

Oilpan capacity ¢ 1.5 1.7 2.2 23
Cooling water capacity i 6.5 1.3 7.5 1.7 9.0 2.0 9.5 2.2
Bry weight Ka (Ibs) {58 (127) | 63 {138) |64 {141) | 69 (162) | 76 {167} |81 {178) |82 (180) | 86 (189)
Modef TS105 | T§106C | TS130 | TS130C | TS165 | TS155C | TS180 ;TS180C
Type 4-cycle, horizontal diesel engine

No. of cylinder 1

Bore x stroke mm 85 x 90 92 % 95 95 x 106 102 x 106
Dispiacement Q 0.610 0.631 0.751 0.866
Continuous rating output HP/rpm 9/2200 11/2200 13/2200 15/2200

1-hr. rating ouiput HP/rpm 10.6/2400 13/2400 15.5/2400 18/2400
Specific fuel consumption g/HPh 210 205 205 205
Compression ratio 209 20.3 204 19.5
Combustion system Precombustion chamber

Lubrication system Forced fubrication with trochoid pump

Cooling system Hopper |Condenser | Mopper |Condenser | Hopper |Condenser | Hopper |Coendenser
Starting system . Hand

Fuel tank capacity Y 10.0 1.0 14.0 17.5
Oilpan capacity g 3.0 3.0 3.2 35
Cooling water capacity g 10.8 2.3 12.4 25 16 3.2 18 3.2
Dry weight Kg {lbs} |85 {187) |91 {200) {101 (222)]108 (238)[146 (321)[153 (337) [1565 (341)/163 (359)

-




2. SPECIFICATIONS

Model ES50 ES60/ESE0C ES70/ES70C ES80/ES80C
Type 4d-cycle horizontal diesel engine
No. of cylinder 1
Continuous output {HP/rpm) | 4/2200~4.5/2400 5/2200~6.,5/2400 | 6/2200~6.5/2400 | 7/2200~7.5/2400
Maximum output {HP/rpm} 5/2400 6/2400 7/2400 8/2400
Combustion system Pre-combustion chamber
Lubrication system Forced lubrication with gear pump{totally enclosed type}
Cooling system Wﬁﬁerhg%%gpg Water cooling with hopper / condenser
Starting system . Hand
Fuel tank capacity {£) b5 6.5 8.9 9.5
Luh. oil capacity (2 1.5 1.7 22 2.3
Cooling water capacity (%) 6.5 7.5/1.7 9.0/2.0 9.6/2.2
Lighting equipment 6V —-25W
Weight (dry) {kg) 60 66/71 78/83 84/88
Model ES105C ES120C ES130C ES155C
Type 4-cycle horizontal diesel engine
No. of cylinder 1
Continuous output (HP/rpm) | 8/2000~9/2200 9/2000~10/2200 | 10/200~11/2200 | 12/2000~13.5/2200
Maximum output {HP/rpm) 10.5/2400 12/2400 13/2400 15.5/2400
Combustion system Pre-combustion chamber
Lubrication system Forced lubrication with gear pump totally enclosed type}
Cooling system Water cooling with condenser
Starting system Hand
Fuel tank capacity 4] 10.0 11.0 11.0 14,0
Lub. oil capacity {9 3.0 3.0 3.0 3.2
Cooling water capacity {2 2.3 2.5 2.5 3.2
Lighting equipment 6V —25W
Weight (dry) (ka) 93 110 131 155

i
|




7. BRIGHT ILLUMINATION

Excellent reflecting factor

Improved generator keeps off decrese

voltage fluctuation. Alumininum  evaporated relecting

plate
Employed special breather —|
8. SUPERIOR INCLINED
OPERATION
Complete fuel piping

An improved breather and fuel lines = - * The engme excluding the one
i : As down-flow piping system is em- 2 s
t
o8 Ugelito oniain tabia operation bioued. rooke Srooth fusl loir 15 drawn oblique lines shows the
; realized. model TS-C.

No oil stain and no oil leakage

U"tlﬂ |'|
} e i u[ﬂw

O-ring is set in the fuel pump. —

Easy to mount

Ve
d L

Qil pan level is higher than the setting
legs.

Transparent cil pan presents oil
level and tired condition of oil at
a glance.

Positioned over the setting base
and easy handling

Mounted compact

9. EASY MAINTENANCE
AND HANDLING Easy to check the oil level

Less piping and no fuel leakage

All control levers and knobs are
gathered at a place.e. Perfectly sealed
and forced-lubrication system is em-
ployed.

Easy to mount and dismount

Transparent ball presents filter
condition and remaind water at a
glance.




1. FEATURES AND STRUCTURE
OF MODELS ES(C) & TS(C)

1. EASY STARTING

The special combustion chamber
mixes fuel with air idally. And big-
size intake valve improves compres
sion pressure, resulting in easy start
ing operation and less frinction loss.

Special magnet

Improved whirlpool type pre-

2. AMPLE POWER

Special wirlpool combustion chamber
has been developed. Flow of intaken
air is improved. Friction loss of at
sliding parts is decreased. these pro-
vides excess horsepower for this
class engine.

Muffier and valve mechanism have

4. HIGHLY EFFICIENT CON-

3. LOW NOISE LEVEL
\

comhbustion chamber

Completely sealed lubrication

system

Double step type muffier

Refrained oil stain and praper lubri-
cation of valve guide and rocker arm
bearing

Open/shut type condenser screen

/

Hopper type cooling system

DENSER COOLING SYs-
TEM

{seki’s super condenser (patented)
provides top cooling condition at all
time.

prevents the candenser from dust,

5. RESTRICTED VIBRATION -~

Precisely processed thin cylinder

Well balanced engine design being
matched with the tiller restricts the
operating vibration. {Special balancer
and) new perfect halancer are employ-
ed.

Reduced weight of reciprocating
section

6. COMPACT IN SIZE AND

Special eccentric and single-axle

LIGHT IN WEIGHT

balancer employed

The engine is specially designed far
mounting on the tiller.

* The engine excluding the one
drawn obligue fines shows the
model TS-C,
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6. SEELING POINTS

1. EASY OPERATION

"1SEKI's special whirlpoo! precombustion chamber, hig-size intake valve display the
easiest starting of the engine.
""The engine starts easily withoug any auxiliary starting aid"”.

2. QUIET!!

The weight of reciprocating movement section being the source of vibration is
minixized. Furthermore, ISEK!'s unique special balancers (S§70 ~— 90 and $811 —
S513) are employed.

Double stage muffler emplovyed gives quiet yvet high-power operation.

"Quiet and comfortable operation are resulted.”

3. TOUGH!

*Flat torque in any speed range.
Patented special precombustion chamber burns fuel perfectly putting out high
combustion power. Moreover, it is a really tenoucious engine,
* High efficient air intake with big intake valve.
- High compression pressure and high intaken air temperature are resulted. High and
constant torque is provided in [ow to top speed with powerful combustion.
"It is one of the toughest engine”.

4. SIMPLE AND EASY MAINTENANCE

All engine controls ... Check before start — Start — Accelerator control — Stop, Qil
supply — Qil drain ... is made at operator’s side easily and safely.

*Lubrication oil filter, fuel filter and air cleaner are located at one side. It is easy to
service them.

*Open/shut type condenser screen is employed to enable cleaning of the condenser
with one touch of the knob.

*Transparent ball type air cleaner is used. Qil condition and oil level are easy to check,

* Transparent fuel filter is mounted. The condition of fuel is easily observed without
mistake.

—10~



b. Smooth and Accurate Qperation
* Model ES-C diesel engine has condenser type cooling system, |t maintains the engine
at top eondition even in sudden load fluctuation or under hot weather.
*The trouchoid type lubricating oil pump sends ample oil under any operating
conditions.
* Large fuel tank helps long and continuous operation.

6. Bright Light
High-speed and high-power generator with special magnet attached generates ample
current even under low speed operation. The aluminum reflection plate provides
nearty 100% reflecting ratio.

““The bright light makes night work comfortable.”

7. Reliable
Special breather is employed in lubricating systeyr, Fuel pipe is lines for inclined
operation.

8. Durable

*Barrel face type piston top ring is easy to bedded in. It improves not only
performance but durability of the ring and liners.
*Parabolic cum is used for valve mechanism to follow sudden altenation of operating

load.
This provides stable perfoemance and high durability.



7. DISASSEMBLY, REASSEMBLY, AND ADJUSTMENT PROCEDURES

CAUTIONS

e Disassembly and reassembly procedures are given for the engine and principal components. In prac-
tice in the case of localized trouble, service at the trouble point only is required. Note, however,
that failure to understand the entire system will lead to less than satisfactory worlc. In this manual,
disassembly and reassembly work has been described in a series of basic steps. Please study this in-
formation carefully, to gain full comprehension of the work at hand.

@ In practice, disassemble only the parts necessary to effect repair.

@ Arrange parts in order during the disassembly phase, thereby making reassembly as smooth as
possible.

e Before proceeding with reassembly work, wash all parts well and coat areas subjected to friction with
engine oil.

S by



1) DISASSEMBLY

ltem Q'ty Procedure & cautions Maodel Tools Figure
L} ol {1)  Draw out the lubri- Whole Philips
) cation oil, screw-
Air cleaner and {2)  Remove the air driver,
intake pipe cleaner and intake pipe. 13 mm
Note: Remove the wing wrench
nut at the top. Clean the Wrench
interior and make sure 17 mm
that the oil leve! is {TS180(C)]
corvect,

2. | Exhaust sitencer (1) Remove the Whole Philips
exhaust silencer and screw-
gasket. Note: Do not driver,
allow the gasket to drop 13 mm
out. wrench

3. | Fuel injection (1) Disconnect the fuel Whole Wrench

nozzie return pipe at the fuel 13 mm
Fuel return injection nozzle,
pipe
Fuel injection {2) Remove the fuel Wrench
pipe injection pipe. Note: 13 mm
Remember which is the
top and which is the
bottom end.
Fuel pump end Wrench
14 mm
[TS180(C)]
Fuel nozzle end Wrench
19 mm
[TS180(C)]
Fuel injection {3} Remove the fuel Wrench
valve retainer injection valve retainer, 13 mm
Note: Remember which
is the front and which is
the back of the piece.
Wrench
19 mm
[TS180(C}]

—13—




Item Q'ty Procedure & cautions Model Tools Figure
{4) Remove the fuel By hand
injection nozzle. Note:
Remember the position
of the arrow at the fuel
injection pipe end.
Cylinder head {1}  Drain water from Whole
the hopper.
Rocker arm case ] {2}  Remove the rocker Wrench
arm case. 13 mm
Note: {Be} care- Philips
fully to avoid damage screw-
to the packing. driver
[TS180iC)]
Wrench
10 mm
[TS180(C}]
Intake-exhaust 1 {3} Remove the intake- Wrench N
8 ? ?\_
rocker arm exhaust rocker arm as- 17 mm b — «Qg/
assembly sembly. Note: R C
Remember which is the
front and which is the
back of the convex
washer of the rocker
arm support. Wrench
19 mm
[TS180{C)]
Valve push rod 2 (4) Remove the push By hand
rods,
Lub. oil pipe 1 {8} Disconnect the Wrench
head end of the lub. oil 13 mm
pipe.
Note: Take care not
to lose the copper
packing.
Cooling water pipe Remove the water pipe Wrench
from the cylinder head side. 10 mm
and/or
screw
driver

—14—




item Q'ty Procedure & cautions Model Tools Figure
Cylinder head 1T | {68} Remove thecyl- Wrench
inder head. {Remove
the nuts and washers.}
Wrench
24 mm
[TS180(C}]
Gasket packing 1 (7) Remove the
gasket packing.
Fuel injection
pump
Cylinder side 1 (1}  Remove the cyl- ESB0{C) | Philips
cover inder side cover. TSBO(C) | screw-
? driver
ES155(C)
T5155(C)
1 {2) Loosen the nut of Wrench
the pump adjusting lever 17 mm
link screw.
Pump adjusting {3} Remove the pump Flat screw-
lever link screw adjusting lever link driver

SCrew,

{4) Close the fuel tank
cock.

e ] B




ftem O'ty Procedure & cautions Model Tools Figure
Fuel injection 1 {1} Close the fuel TS180(C}
pump cock.
{2) Disconnect the Wrench
fuel pipe at the in- 17 mm
jection pump side.
Note: Do not lose the
copper packing.
{3} Remove the fuel Wrench
injection pump. 13 mm

Injection timing
adjustment shim

Note: Align the rack
with the cutaway
portion of the cylinder
body and remove the
injection pump.

Remove the injection
timing ddjustment
shims. Mote the number
of shims used.

uel pipe

{5) Disconnect the
fuel pipe at the fuel
injection pump.

(6) Remove the fuel
injection pump nuts.
Note: To remove the
inside nut, use two
wrenches as shown in
the figure,

Whole Wrench
13 mm

Wrench
13 mm

—16—




ltem

Q'ty

Procedure & cautions

Model

Tools

Figure

(7} Remove the fuel
injection pump. Note:
Proceed carefully so
that parts do not drop
out.

e Exercise care to
avoid damage to the
purnp packing.

e Remove the pump
mounting base at
the same time.

Note: The number of
shims used.

Cylinder side
cover

Starting handle

{1} Remove the start-
ing handle.

(2} Remove the cylinder
side cover bolts. Then
detach the cylinder side
cover.

Whole

Wrench
10 mm

Qil level gauge,
cylinder side
cover assembly

{3} Remove the oil
level gauge.

(4) Remove the cyl-
inder side cover bolts,

TS180(C)

TS180(C)

Wrench
10 mm

—17—




Item Q'ty Procedure & cautions Model Tools Figure
Governor Whole
Governor lever 1 {1} Remove the
shaft governor lever shaft pin.
Note: Thispinis
tapered, Pull it from
the rear cover side.
- & Proceed carefully to
avoid bending the
regulator spring.
2 {2) Remove the Philips
governor mounting bolts. sCrew-
driver
(3} Remove the Wrench
governor assembly. 10 mm
d
Note: Turn the fly- ;Emzl;
wheel to bring the two screw-
weights in a vertical line. driver
With a screwdriver in-
serted between the top
weight and the body,
pry loose the governor
assembly.
Cylinder rear 1 {1} Remove the cyl- Whole Philips
cover inder rear cover mount- Screw-
ing bolts and separate driver

Cylinder shield

the cylinder rear cover.

Note: Remove the
breather pipe at the
same time. Slightly ex-
tend the breather pipe
support.

{2} Remove the cyl-
inder shield.

—18—




Item Q1y Procedure & cautions Model Toors Figure
Cylinder rear cover| 2 {3} Remove the cyl-
packing inder rear cover packing.
Piston and con- {1} Flatten the con- Whole Flat screw-
necting rod necting rod bolt locks. driver and
hammer
Note: Align the lock with
washer of balancer shaft
and lower balancer shaft
end, then fratten itf.
Connecting rod 2 (2) Remove the con- Box wrench
bolt nut necting rod bolts. 13 mm
Box wrench
17 mm
[(TS180(C}]
Connecting rod 2 {3} Remove the cap as- Hammer

large end cap

sembly. Note: Tap the
cap with the hammer
handle to facilitate
removal.

{4y  Align the TD mark
on the flywhes! with the
arrow on the hopper.

15—




item Q'ty Procedure & cautions Model Tools Figure
Piston and con- {8} Remove the piston Hammer
necting rod as and connecting rod as-
sembly sembiy.
Note: Using the hammer
handle, gently drive the
piston and connecting
rod assembly upward.
Force should be applied
at the surface which con-
tacts the rod cap.
Proceed carefully to
avoid dropping the
bearing insert,
10.| Flywheel end nut| 1 {1)  Remove the end Whole | End nut
nut. wrench and
hammer
i (2} Remove the fly- Flywheel
wheel. Note: Use the puller and
special tool for this 21 mm
work. wrench
e Position the tool in
parallel with the end
surface of the crank-
shaft.
© Thread the boits well
into the flywheel
holés, Then tighten
the nuts alternately
and evenly.
Flywheel key 1 {3) Remove the fiy- Side cover
wheel key. Note: mounting
Always use the bolt bolt
for this work.
Wrench
10 mm
Bolt 6 mm

—20—




Item Q'ty Procedure & cautions Model Tools Figure
11.] Main bearing Whole
housing
Gil pipe 1 (1) Remove the oil Wrench
pipe joint bolt, 17 mm
Note: Raise the above
pipe to a point above
the bearing housing.
5 {2} Remove the main Wrench |,
bearing housing mount- 13 mm RN
ing bolts. Wrench S (S,
17 mm : &/ 3 i
[TS180(C}] = N__%;I
1 (3) Remove the main Hammer
bearing housing.
T ‘-.__//"’
Note: Thread side cover Side cover '~-Q75\// ?
mounting bolts of 8 mm mounting ; f’“z-(“éj’ BN
into the holes for removy- bolt ij_‘! ’ &@?
ing the main bearing Wrench A °_,- il L
housing, forcing the main 13 mm
bearing housing free. m
® Assoon as the main
bearing housing comes
free, carefully pull off
the housing to avoid
damage to the oil seal.
12, Crankshaft 1 {1} Move balance Whole
weight of the crank-
shaft to a position
for pulling the cyl-
inder block.

—21—




{tem Q'ty Procedure & cautions Model Tools Figure
{2) Remove the crank- Philips
shaft. Note: Inserta SCrew-
philips screwdriver driver
througl:l the governor_ Hammer
maunting hole and drive
out the crankshaft with
a hammer.

@ Keep one hand on the
opposite end to pre-
vent the crankshaft
from dropping.
e Pay attention to the
thrust bearing on the
pump end.
Crankshaft gear 1 {3) Remove the crank-
shaft gear,
13.] Balancer shaft
I
dle gear 1 | (1) Remove the idle TS180 | Philips
gear mounting base bolt. screw-
driver
Box
) wrench
(2} Pul! the idle 12 mm
gear mounting base
assembly.
Note: Insert the tip of Flat
the screwdriver from the screw-
wheel side and tap light- drives
ly to free the tapered Hammer
portion.
Balancer shaft 2 {3) Remove the Wrench
balancer shaft cap mount- 13 mm

ing nuts. {Both top and
bottom.)

{4) Remove the
balancer shaft cap.
{Both top and bottom.}
MNote: Proceed care-
fully to avoid damage 10
the packing.




Item Q'ty Procedure & cautions Model Tools Figure
(5} Remove the TS180(C} Snap ring
balancer shaft snap ring. pliers
Note: Do not bend the F‘f“ screw-
snap ring. driver
(8} Pull the balancer Zinc rod
shaft. and
Note: Position the zinc hammer
rod at the wheel end and
drive out the shaft with
the hammer. Do not
allow the shaft 1o fall
out,

e Position the weight
of the upper balancer
at the top, that of the
lower balancer at the
bottom. Assoon as
the bearing comes
free, turn forward and
pull it out slightly,

145 Oil pump TS180(C)
First oil strainer 1 {1} Remove the first Wrench
oil strainer, 17 mm

23




Item Q'ty Procedure & cautions Model Tools Figure
(2} Remove the oil Wrench
pump. 13 mm
Wrench
17 mm
15.| Camshaft {1) Remove the ball Whole Philips
bearing fixing bolt. screw-
driver
{2} Remove the cam- Flat screw-
shaft. driver
Note: Insert a screw-
driver (from the fly-
wheel side} at the oil
pump drive portion,
Using a hammer, drive
the camshaft free.
16.{ Tappet 2 {1} Remove the tappets. Whole

Note: There is no dif-
ference hetween left and
right tappets.
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2) REASSEMBLY

{2) Secure the pipe line
support with one of the
8 mm bolts.

Item . Q'ty Procedure & cautions Model Tools Figure
1.| Tappet 2 (1) Install the tappets, Whole
2.1 Camshaft 1 {1} Install the camshaft Whole Zinc rod
assembly. Note: Using and
the handle of the hammer
hammer, tap the end of
the camshaft.
(2) Tighten the ball Philips
bearing fixing bolt. screwdriver
3.1 Oil pump 1 (1} Install the ol pump. [TS180(C) Wrench o
Note: Align the drive 13 mm
portion of the oil pump
with the cutaway of the Wrench
‘-‘—‘_'_‘—-.
camshaft, 17 mm N —
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Item

Q'ty

Procedure & cautions

Model

Tools

{3} Install the first

oil strainer,

Note: Make sure that the
hottom is in the hori-
zontal plane.

Wrench
17 mm

Balancer shaft

{1} Insert the upper
balancer shaft
assembly.

Note: Position the
weight at the top and
turn the shaft while
pushing it in.

{2) Drive in the upper
batancer shaft.

{3) Insert the lower
balancer shaft
assembly,

Note: Position the
weight at the hottom
and turn the shait
while pushing it in.

TS180(C)

Zinc rod
and
hammer
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ftem

Oty

Procedure & cautions

Model

Tools

Figure

{4)  Drive the lower
balancer shaft,

Note: Proceed so that
the balancer shaft does
not fall out. Mesh the
upper and lower balancer
gears at the match marks,
after driving in the shaft
to that point. Then
drive in the shaft
completely,

(5)  Fit the ball bearing
snap ring to the flywhee!
end of the balancer
shaft, {Both top and
bottom.)

Note: Leave the balancer
shaft protruding slightly,
so that the snap ring
groove is exposed.

Fit the snap ring into
place. Then drive in the
balancer shaft to the
point at which the snap
ring contacts the

cylinder surface.

Zinc rod
and
hammer

Snap ring
pliers

Zing rod
and
hammer
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Item

Oty

Procedure & cautions

Model

Tools

Figure

{6} Install the balzncer
shaft cap. (Both top and
hottom.)

Wrench
13 mm

Crankshaft

{1}  Install the thrust
bearing at the fuel in-
jection pump end of the
crankshaft. Note: Place
the side with the groove
toward the crankshaft,

(2)  Install the crank-
shaft. Note: Coat
friction surfaces with
engine oil or grease.

Whole

Main bearing
housing

{1}  Install the thrust
metal at the flywheel
end of the crankshaft.
Note: Position the
thrust bearing so that
the groove is visible.

{2} Check the posi-
tion of the breather
pipe support and fit the
main bearing housing
into place.

Whole

Wrench
17 mm
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item Q'ty Procedure & cautions Model Tools Figure
5 {3)  Thread in the Wrench
main bearing housing 13 mm
bolts.
Wrench
17 mm
[T3180(C)]
Oil pipe 1 {4)  Connect the oil Wrench
pipe. 17 mm
Flywheel Whole
Flywheel key 1 (1}  Fit the flywheel Hammer
key into place.
Note: There is no dif-
ference between the
front and back of the
key.
@ Drive the key into
place with the
hammer handle.
End nut (2} Install the fiy-
wheel. Note: Align the
keyway with the key
and push the flywheel
into place. Thread on
and tighten the end nut.
(3) Tighten the end Hammer
nut with the end nut
wrench and hammer as End nut
shown in the figure. Wrench

Note: Make sure that
the end nut is firmly
tightened.
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ltem Q'ty Procedure & cautions Model Tools Figure

Piston and con- i {1} Stagger piston Whole
necting rod ring ends at 90°
assembly intervals.

{2} Place the mark on
the large end of the
connecting rod upward.

(3} Install the crank
pin metal.

{4) Align the TD
mark on the flywheel
with the arrow on the

hopper.

(6} Using the piston Piston ring
ring compressor, install COMpressor
the piston,

Note: install so that
the mark at the large
end of the connecting
rod faces upward.

30—




Itern Q'ty Procedure & cautions Model Tools Figure
() Push down on the Hammer
head of the pistan with
the hammer handle and
turn the flywheel at the
same time, forcing the
piston to bottom dead
center.
{7}  Place the marked
side of the crank pin
metal cap upward and
fit the cap into place.
MNote: Insertin the case
of TS180 {C) from the
battom of the lower
balancer shaft.
Connecting rod (8) With lock washer Box wrench
bolt in place, tighten the 13 mm and
connecting rod bolts Torgue
to the specified torque. wrench
Note: Tighten the top Wrench
and bottom evenly, 17 mm
Make sure that the polts [TS180(C}]
do not fall inside.
(9) Bend the locks to Flat screw-
keep the bolts from dirver
turning.
I I |
Model 'ESBO(C,]IESGO((E)ESTO(C) ESB0(C) | ES105{C) | ES130(C)| ES185(C)
TS50(CITSA0(CITS70(C) | TSBO{C) TS105(C} | TS130{C)| TS155{C) | TS180{C)
Tighteni
ghtening 193 | 193 | 276 2.78 375 47 47 5.00
torque ka-m
Cylinder rear 1 {1} Install the cylin- Whole Wrench " .
cover der rear cover. 10 mm z !
Philips T
screwdriver P ‘
Wrench {
13 mm
[TS180({C}}
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Item

Q'ty

Procedure & cautions

Model

Tools

Figure

(2} Secure the
breather pipe support
of the main bearing
housing. Insert the end
in the oil pipe.

Note: Direct attention
to the baffle.

10.

Crankshaft gear 1

{1} Align O-marks of
the crankshaft and cam-
shaft gears along with
key and keyway and fit
the crankshaft gear into
place. Mote: Using the
hammer handle, drive
the gear 10 a point at
which it is flush with
the camshaft gear.

Whole

Zinc rod and
hammer

11.

idler gear

{1} Install the idile
gear and mounting base.

Note: Make sure that
the marks are atigned.

1. Make sure that
the 00-mark of the
upper balancer shaft
and the O-mark of the
lower balancer shaft are
aligned.

2. Align the 00-mark
of the crankshaft gear
and the O-mark of the
idle gear, along with

the M-mark of the lower
balancer shaft gear and
the M-mark of the idle
gear.

Crankshaft gear

Camshaft gear

idle gear

TS180(C}

Balancer gear

Box wrench
12 mm
Philips
screwdriver

Balancer gear inside
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Item Q'ty Procedure & cautions Maodel Tools Fioure
12.| Governor {1} Tighten the Whole | Box wrench
assembly governor mounting 10 mm

bolts. Philips
screwdriver
{2) install the gover- Hammer
nor lever shaft. Philips
Note: Make sure that screwdriver
positioning of the regu-
lator spring end is
correct.
o Drive in the tapered
pin from the rear
cover side.
13.] Cylinder side 1 (1) Install the cylin- Whole | Wrench
cover der side cover, 10 mm
Note: Align the oil
pump drive shaft with
the camshaft groove.
e Make sure that the
fuel pipe retainer is
correctly positioned.
14.] Fuel injecticn 1 (1) Install the fuel in- Whole | Box wrench
pump jection pump base and 13 mm
the fuel injection pump.
Note: Pay attention to
positioning of the
plunger spring support.
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Item

Qfty

Procedure & cautions

Model

Tools

Figure

Instail the fuel injection
pump

Note: Align the rack

to the cutaway position of

cylinder body. And

insert the rack while

setting governor lever.

a Don't forget the ad-
justing shim for
injection timing.
Adjustment can be
done by the thickness
of shim: 0.1 mm
varies 1°

T5180(C)

Fuel pipe

{2) Connect the fuel
pipe.

{3} Thread in the
pump adjusting fever
link screw.

(4}  Adjust the air
bleeder and governor
fever.

(5} Open the fuel
cock. {in the case of
TS180 {C)}. Bleed air
from the fuel pump in
the following sequence.

1. Air bleeder screw
of the fuel strainer.

2. Air bleeder screw
of the fuel pipe,

3. Alir bleeder screw
of the fuel pump.

{6}  Adjust the gover-
nor lever.

Whole

TS180{C}

Wrench
17 mm

Philips
screwclriver

Refer to
pertinent
information.

Philips
screwdriver

Refer to
pertinent
instructions.
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Item Qty Procedure & cautions Model Tools Figure
18.| Cylinder side 1 (1) Install the cylin- Whole | Philips
cover der side cover. screwdriver
18.{ Cytinder head 1 {1} Install the cylin- Whole | Wrench
der head. Note: Make 19 mm
sure that the gasket is Torque
positioned correctly, wrench
Wrench
24 mm
[TS180(C}] -
& |
e
T
T ] T 7
Model EESSO(C);ESGO'{CII} ES70(C) | ESBO(C) | ES105(C)| ES130(C)| ES1565{C}
TSS{J(C)TSGO(C) TS70(C) | TS80{C} | TSI105(C) TS130(C)| TS185{C}! TS18G(C}
Tightening 6 20.0
torgue kg-m 9.7 9.7 12.5 12.5 . 125 13.6 20.0 .
Qil pipe 1 (2}  Connect the oil Wrench
pipe. 13 mm
Push rod 1 {3) [Insert the push Wrench
rods. Note: Make sure 17 mm ws JGM ﬂ/

that the push rods enter
the tappet holes
correctly.
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to the fuel injection
nozzle.

Item Q'ty Procedure & cautions Modet Tools Figure
Intaike-exhaust 1 (4)  Instatl the intake- Wrench
rocker arm exhaust rocker arm 17 mm
assemhly.
Note: Make sure that Wrench
the push rods do not 19 mm
slip out of place. [TS18{C}]
Rocker arm 1 {5) Install the rocker Wrench
case arm case. 13 mm
Make sure that the Philips
packing does not bend. screwdriver
Wrench
10 mm
[T§180{C)]
17.] Fuel injection 1 {1} Install the front Whole
nozzle part of the antichamber,
Note: Make sure that
the copper packing is
in place.
{2)  Insert the rear
part of the antichamber,
Note: Make sure that
the copper packing is in
place.
{3)  Insert the fuel in- T -
jection nozzle,
{4)  Temporarily fit Wrench
the fuel injection pipe 13 mm -
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Itern Q'ty Procedure & cautions Mode! Tools Figure
(8) Temporarily fit Wrench
the fuel return pipe to 13 mm
the fuel injection
nozzle,
(6} Tighten the fuel Wrench
injection nozzie 13 mm
retainer.
Wrench
19 mm
[TS180{C}]
{7} Tighten the fuel Wrench /,"r&
injection pipe and fuel 13 mm _ .
return pipe. ‘ :
Side cover (1) Install the side Whole § Philips
COVEr, screwdriver
Wrench
13 mm
Exhaust i {1)  Install the ex- Wrench
silencer haust silencer and 13 mm
gasket packing. Philips
screwdriver |
Air cleaner 1 {1)  Install the air Wrench
cleaner. 13 mm
Philips
screwdriver
Wrench
(2)  Install the fuel 17 mm
[TS180{C)]

injection pipe center
rest.
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8. DISASSEMBLY AND REASSEMBLY OF MAJOR COMPONMNENTS
1) FUEL INJECTION PUMP (Deckel type) esso(c)~E£siss(c) TS50 (C)~TS155 (C)

{fuel injection pump components}

Spindle e

Regulator body ——-—m—

%‘“‘*"—"— Regulator piece and Q-ring

Delivery valve seat §—~i Regulator needle and spring

Delivery valye holder Gasket packing

I Plunger barrel tightening screw

O

| Plunger [
Delivery valve Plunge!r barrei !
Washer for plunger spring
Delivery valve spring Fuei pump bedy Plunger spring
1) Disassembly
Item Q'ty Procedure & cautions Model Tools Figure

1. | Fuel injection pipe 1 {1} Discannect the ESs0(C) Wreneh
fuel injection pipe. -ES155(C)| 13 mm
Note: Removing the TSs0(CH i

. g Tsiss(c)| Philips
air cleaner before- screw-
hand males the driver
work easier.

2. | Delivery valve 1 (1) Make sure that i .
the fuel cock is closed :Eeﬁ¥§‘ .
and remove the delivery BRSSP

Lozt ’ =) =~
valve holder. // pfgié\h\\ @}é//
Note: Do notlose the fﬁ_,:\“@\fv = 1 f\/"(
delivery valve and XV X i
delivery valve spring. b T ,C\ &
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{tem Qy Procedure & cautions Model Tools Figure
Pump adjust- 1 {1} Remove the pump ES50{(C) Philips
ment lever adjustment lever fink -E8165(C)| screw-
screw and separate the TS50{C} driver
adjustment iever. "TS185(C) Wrench
10 mm
Regulator body 1 {1} Remove the Box-end
regulator body, wrench
Note: Do not lose the 19 mm
regufator needle.
Fuel injection 1 (1}  Disconnect the fuel Wrench
pump body. pipe at the injection 17 mm .
pump. //\
- -
{2} Remove the fuet Wrench
injection pump body. 13 mm
Plunger barrel {1} Install the pump Box-end
bady in reverse and re- wrench
move the plunger barrel 19 mm
sCrew.
Note: Work with the
plunger inserted.
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2) Reassembly
ltem Q'ty Procadure & cautions Model Tools Figure
1.| Plunger barrel (1) Thread in and ES50(C) Box-end
tighten the plunger -ES155(C)] \yrench
barrel screw TS50(¢) 19
: , -TS165(C) mm
Note: Use new packing. Torque
Work with the plunger wrench
inserted. Tightening
torque: 7 kg-m
2.| Fuel injection {1} Install the fuel in- Box wrench
pump body jection pump body, 13 mm
Note: Make sure that
the plunger spring seat
is positioned correctly.
3.} Regulator body {1) Install the re- Box-end
gulator body. wrench
Note: Tighten while 19 mm
making sure that the
regulator spindle
remains free,
4.] Pump adjust- {1y Fit the pump ad-
ment lever justrment lever, to the
regulator spindle.
{2}  Temporarily Philips
tighten the pump ad- screw-
justment lever link driver
screw. Wrench
10 mm
{3}  Adjust the gover-
nor lever,
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Item Q'ty Procedure & cautions Madel Tools Figure
Fuel pipe {1) Connect the fuel ES50(C) Wrench
pump end of the fuel -ES188{CH 17 mm
ine T550(C)
pibe. TS155{C}

Delivery valve

{1} Bleed air at the
fuel outlet strainer,
Install the delivery valve
holder.

Fuel injection
pipe

{1} Connect the fuel
injection pipe to the fuel
injection pump. After
bleeding air, connect the
fuel injection nozzie end
and check injection.
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TS180 (C)

{fuel injection pump components)

Delivery valve spring holder Delivery valve seat Rack Fuel injection control shaft
Fuel injection control plate

Screw for above

éﬂ / Plunger spring lower support
en

Delivery valve spring

Plunger spring
1ri Plunger guide
Fuel contrcl ring Plunger J ger g
: = L
7 2w (O e==—=B= ([T & __
Plunger spring support /m

Delivery valve Plunger barrel RoHer pin /"m

Fuel pump body [nner rolier i

Delivery valve spring washer Plunger guide stopper /
Circlip for plunger guide stopper Quter raller

1} Disassembly

ltem Oty Procedure & cautions Model Tools Figure
1 1 Plunger guide 1 {1} Remove the snap TS180{C)] Flat screw-
ring of the plunger guide driver Snaping

stopper.

(2) Remove the
plunger guide stopper.
Note: Force down while
hoid the plunger guide.
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Item

Q'ty

Procedure & cautions

WVodel

Tools

Figure

{3y Pull out the
plunger guide.

Note: Together with roller

assembly.

(4} Remove the roller.

T5180(C)

Plunger

(1) Extract the
plunger.

Note: Remove the
plunger spring lower
support at the same
time.

{2) Remove the
plunger spring and the
top plunger spring
support

{3} HRemove the rack
drive pinion.
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{tem

Oty

Procedure & cautions

Viodel

Tools

Figure

(4) Remove the rack.
Note: The fuel injec-
tion limiter has been
adjusted at the factory.
Avoid removing it, as
removal is unnecessary
in the work described
here.

Delivery valve

{1} Remove the
delivery valve spring
holder.

{2) Remove the
delivery valve spring.

(3) Remove the
delivery valve,

T5180{C)

Plunger barrel

(4) Remove the
plunger barrel by driving
it out from the bottom.

Delivery valve
seat

{8) Remove the
delivery valve seat at the
same time,

Wrench
21 mm
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2

Reassembly

Item

Q'ty

Procedure & cautions

fViodel

Tools

Plunger barrel

{1} Insert the plunger
barrel.

Note: Align the pump
body Knock pin and cut-
away of the plunger
barrel.

TS180(C)

Delivery valve

{1)  insert the delivery
valve seat and delivery
yalve assembly.

Note: Fit the packing
into place at the same
time.

{2} Insert the delivery
valve spring.

Note: Align the spring
with the delivery valve.

{3) [Instali the delivery
valve spring holder.

Rack

{1) Insert the rack.

Note: Make sure that
the red mark is on the
plunger guide side.

T Knock pin

Delivery valve seat e

Packing

Wrench
21T mm

Delivery valve spring holder

Delivery vaive spring

A ———— | 50T

/vhvvv»vv\

i

Rack

Red mark

Insert from this direction.
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Item

Q'ty

Procedure & cautions

Model

Tools

Figure

Rack drive pinion

{1} Insert the rack
drive pinion.

Note: Place the red mark
of the rack at the center
of the pump body.

Insert your index iinger
into the cutaway of the

pinion and align the mark.

TS180{C)

Plunger

{1} Insert the top
plunger spring suppaort.
Note: Pay attention to
positioning, placing the
indented part toward the
plunger spring.

(2)  Insert the plunger
spring.

(3} Insert the plunger.
Note: Align the red
mark of the plunger and
cutaway of rack drive
pinion and insert the
plunger.

After setting plunger
spring lower support to
the plunger, insert the
plunger,

Piunger guide

{1} Insert the plunger
quide.

Note: Hold the rack so
that the plunger cannot
move, Align the plunger
guide stopper and the
pump body stoppor.

Spring side

T |

Red mark

Red mark

s

Red mark
Rack drive pinion

Hotd the rack

%



jtem

Q'ty

Procedure & cautions

Model

Faols

Figure

{2} Insert the plunger
quide stopper.

Note: Hold the roller and
insert the stopper.

TS180(C)

{3) Fitthe snapring
to the plunger guide
stopper.

Snap ring
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2) FUEL INJECTION VAILVE

Components

Needle vaive holder Body Spring Spring holder

Spring shoe Packing
Nozzle assembly Interspindle Spring adjusting plate
1} Disassembly
Procedure and Cautions Tools Figure
1.| {1) Disconnect the fuel injection and return pipes. Wrench 13 mm

Wrench 14 mm} 15180
Wrench 19 mm (C)

{2) Remove the mounting nuts and detach the fuel Wrench 13 mm
injection valve holder.

Wrench 19 mmTS180(C)
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Procedure and Cautions Tools Figure

{3} Remove the fuel injection valve.

(T} Attach the nozzle body puller to the fuel Nozzie body puller
injection valve.

(2} Insert the end of the nozzle body puller in the Wrench 24 mm
engine suspension eyenut and loosen the nozzle mount-
ing nut and nozzle spring chamber.

Note: Proceed carefully to avoid damaging the hopper
and hopper core.

{1}  Remove the nozzle mounting nut.

{2}  Separate the nozzie from the nozzle mounting nut.

{3}  Separate the nozzle valve from the nozzle body.

Make sure that the nozzle seat is clean and serviceable,
. . . . . Nozzle assembly

that there is no sign of discoloration, burning, or wear.

Wash the nozzle valve and return it to the nozzle body.
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Procedure and Cautions

Tools

Figure

{1} Remove the nozzle spring holder. Note: Note the
number and thickness of the nozzle spring adjusting
plate.

{2) Remove the nozzle spring.

(3} Remove the nozzle spring shoe. Note: Ex-
ercise care to avoid losing the nozzle spring holder.

@ Note the direction of the protruding portion.

(4} Remove the interspindlie.
Note: Take care not to lose,
@& Note the sequence of the parts assembly.

Wrench 17 mm

Reassembly

Procedure and Cautions

Tools

Figure

(1}  Fit the nozzle valve and nozzle body to the needle
valve holder. Note: Wash the nozzle valve and nozzle
body in clean fuel and coat them with oil.
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Procedure and Cautions Tools Figure

{2) Temporarily fit the needle valve holder to the
valve body.

Fuel injection
valve spring
hoider

(3} Insert the interspindle in the valve body. @ Fuel injection
E )——Spring holder
2

packing

O

Nozzle spring
adjusting plate

-—- Nozzle spring

Fue! injection

(4) Fit the valve spring shoe and nozzle spring 1o - valve spring shoe

the valve body,

Note: Fit the protruding end of the valve spring @W —— Interspindle
shoe into the nozzle spring. Turn the valve body

on its side, 10 keep parts from falling out,

Fuet injection
valve body

(6)  Place the nozzle spring adjusting plate in the
valve spring holder.

Nozzle assembly

{(6) Temporarily secure the valve spring holder,

Needle valve
holder

(7)  Attach the nozzle body puller to the fuel injection Nozzle body puller
valve,
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Procedure and Cautions

Tools

Figure

{8} 1Insert the nozzle body puller in the engine suspen-
sion eyenut,

{9} Firmly secure the needle valve holder and
valve spring holder.

(10} Detach the nozzle body puller.

Wrench 24 mm
Wrench 17 mm

Fuel Injection Tests

{1} Axtach the fuel injection pipe to the fuel injection
pumg.

(2} Temporarily attach the fuel injection valve to the
fuel injection pipe. Note: Place the arrow of the fuel
injection valve toward the fuel injection pipe.

{3}  Turn the flywheel to force air from the fuel in-
jection pipe.

TS180(C)

Using the priming handle, bleed air from the fuel injec-
tion pipe. Note: Align the flywhee! to the point at
which priming causes the pump to operate.

Wrench 13 mm

Wrench 19 mm
TS180(C)

Wrench 13 mm
Wrench 14 mm
TS180(C}
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Procedure and Cautions

Tools

Figure

(4}  Secure the fuel injection pipe {fuel injection
nozzle end),

(8} Continue turning the flywhee! untii fuel comes
from the nozzle. Note the state of ejection.

TS180(C)

Continue priming until fuel begins to flow from the fuel
injection valve.

Wrench 13 mm
Wrench 14 mm TS180(C)

Fuel injection test

Installing Fuel Injection Nozzle

{1} [f the state of fuel ejection is normal, remove the
fuel injection nozzle and fuel injection pipe.

{2} Remove the fuel injection nozzle and fuel injection
pipe.

{3) Fit the fuel injection nozzle to the cylinder head.

{4) Fit the fuel injection valve holder into place and
temporarily tighten the nut.

Wrench 13 mm

Wrench 14 mm} TS180

Wrench 19 mm (©)

Wrench 13 mm

Wrench 14
mm }TS180
Wrench 19 mm ()

Wrench 13 mm

Wrench 19 mm TS180
(C)
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Procedure and Cautions Tools Figure

{5} Temporarily secure the fuel injection pipe and fuel |Wrench 13 mm

return pipe. Wrench 14 mm TS180
(C)

{6} Secure the fuel injection valve holder, then the Wrench 13 mm

fuel injection and fuel return pipes. Wrench 14 mm

Wrench 19 mm

{7} Turn the engine by hand, confirming that fuel
is injected,

T3$180(C)

Prime and ascertain whether cr not fuel is being injected.




9. ADJUSTMENT OF PRINCIPAL COMPONEENTS

1) INTAKE, EXHAUST VALVE CLEARANCE

Procedure Tools Figure

Preparation
1. Bring the piston to top | {1)  Turn the flywheel in the direction

dead center on the com- of normal rotation.
pression stroke by turning
the flywheel. (2)  When compression (resistance) is

felt, release the decompression lever by
moving it 10 the left.

(3) Move the decompression lever
still another quarter turn in the same
direction.

{4}  Align the TD mark of the fly-
wheel and the arrow of the hopper.

{5} Return the decompression lever
to its original position.

2. Loosen the valve Wrench 13 mm

clearance adjusting screw Wrench 17 mm
nut.

Adjustment

3. Adjust clearance to Adjust so that the thickness gauge can | Thickness gauge
0.2 mm by turning the be easily slipped in and out,

valve clearance adjusting

screw.

4. Retighten the valve | Hold the adjusting screw with a flat Flat screwdriver
adjusting screw nut. screwdriver at this time so that it Wrench 13 mm

cannot turn together.

Wrench 17 mm
TS180{C}
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Procedure Tools Figure

b, Using the thick- As before, the thickness gauge must Thickness gauge

.. Clearance 0.2 mm
ness gauge, recheck the stip in and out freely.
clearance.

Rocker arm

Adjusting screw

2) GOVERNOR LINKAGE ADJUSTMENT Esso(c)~£sis5(c) TS50 (C) ~ TSI55(C)

The governor system resembles the human nervous system. [t monitors the engine load and subsequently controls the

fuel pump, feeding the amount of fuel required to maintain the engine at a stable speed. When the engine speed changes
because of a load change, the position of the governor flyweights changes accordingly. This change is transmitted to
governor linkage, operatirg the fuel pump regulator and the coupled needle valve. In this manner, the amount of fuel fed -
is automatically controlied. Improper adjustment of the governor linkage will adversely affect the action transferred '
from the flyweights to the fuel pump. As a result, poor speed regulation, low engine output, and starting difficulties

will occur.

There are two adjusiment procedures: 'Assembly’ and ‘link’, The first is a little complicated, although the latter is quite :
simple. The user should be instructed in adjustment accordingly. (After extended operation, the injection noise

becomes less pronounced, the engine is sluggish, and engine output is low, These conditions indicate that it is time for
governor adjustment,)

Regulator handle

Regulator spindle

e ‘{
{) HH}’«F Governor #2 lever
i

dil {31

Pumgp adjusting lever
mounting screw

=

Pump adjusting lever

7\ tink screw

Regulator body

Pump adjusting lever
Fuel injection pump body
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ADJUSTMENT PROCEDURE {#1)

‘Assembly Method’

Procedure

Tools

Figure

Preparation

1. L.oosen the pump
adjusting lever mount-
ing screw.

(1} Loosen the pump adjusting lever
mounting screw lock nut.

(2) Loosen the mounting screw.
{3} Determine whether or not the

pump adjusting lever and regulator
spindie are free.

Wrench 10 mm

Phitips
screwdriver

2. Loosen the link
screw lock nut.

Loosen the tink screw lock nut.
(The link screw need not be separated
from the governor #2 lever.)

Wrench 17 mm

3.  Set the regulator
handle to the starting
position.

Adjustment

d. Set the link screw
and direction of the
yvellow mark.

(1) Turn the link screw so that its
bottom end is flush with the botiom
surface of the governor #2 lever.

Flat screwdriver
or other suitable
toal’

Yeilow markr:“p

' v Screw end should

: not appear.
. Yell k °
(2}  Point the yellow mark to the FF%ME[\ 90
cylinder side, and make square between LI A *
the pump adjusting lever and the mark. .
3. Thread in the (1) Thread in the regulator spindle Fiat screwdriver Yellow mark Link screw

-equiator spindle.

by a small amount. (clockwise)

(2} Turn the flywheel, confirming
that injection noise can be heard,

or other suitable
‘tool’

Mounting screw

Lock nut

Governor #2
lever

\ Pump adjusting jever
Dust cover

- Regulator body
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Procedure

Tools

Figure

B.  Secure the pump
adjusting lever mount-

ing screw with the lock
nut.

{1} Using one hand to hold the pump

adjusting lever so that it cannot move,
tighten the mounting screw with a
philips screwdriver.

(2}  While holding the mounting
screw with the screwdriver so that
it cannot turn, the lock nut can be
tightened. There is no need of
hoiding the pump adjusting lever.

Philips
screwdriver

Flat screwdriver
or other suitable
‘tool’

90° and secure it with
the lock nut.

7. Furn the link screw

{1} Turn the link screw 90° to the

right, so that the yellow mark is paral-

lel with the pump adjusting lever.

Flat screwdriver
or other suitable
‘tool’

Turn 90°

Yellow mark

ADJUSTMENT PROCEDURE (#2)

‘L.ink Screw Method’

With this method, there is no need to loosen the pump adjusting lever mounting screw. [Instead, the link screw is turned
90° as shown in the following figure.

I '

Yeilow mark

Turn the link screw 80° from
the original position, bringing

the yeliow mark to the front,

Procedure

Tools

Figure

Preparation

Wrench 17 mm

screw with the lock nut.

1. Loosen the link

screw lock nut.

Adjustment Flat screwdriver
2. Turn the link Bring the yellow mark to the front, as or other suitable
screw 90° indicated in the figure, "tool”

3. Secure the link Wrench 17 mm




75180 (C)

There are some differences in governor system between TS60 ~ 150 and TS180.
Followings are adjustment procedure for TS180(C).

Procedure Tools Figure
Preparation
1. Remove the cylin- Philips
der side cover. screwdriver
Wrench 13 mm
2, l.oosen the gover- | Loosen the governor adjusting bolt Wrench 13 mm
nor adjusting bolt. lock nut, freeing the governor adjust-
ing bolt,.
Adjustment
3. Setthegap Close down the gap to the point at Thickness gauge
between the governor which the thickness gauge can still slip | Flat screwdriver
adjusting bolt and in and out and tighten the lock nut. Wrench 13 mm
governor spindle to 2
mm.
Lock nut tightening torque
Note: Move the governor lever to the
Lever

Limiting piece

forward position. Hold the fuel pump
rack against the limiting piece, so that
it cannot move. Measure clearance at
the end of the governor spindle,

—T
Screwdriver

1




10. DISASSEMBLY AND REASSEMBLY
OF MODELS ES(C) & TS(C) CONDENSERS

1) DISASSEMBLY

Procedure and Cautions Tools Figure

1. Remove the air cleaner. Philips screwdriver
Wrench 13 mm
Wrench 17 mm

2. Remove the exhaust silencer. Philips screwdriver
Wrench 13 mm

3. Remove the eyeholt. Steel tube or bar.

4. Remove the condenser screen. Philips screwdriver

5. Remove the condenser cover mounting screws, Philips screwdriver

6. Remove the condenser cover,

7. Remove the eyebolt nut. Wrench 17 mm




Procedure and Cautions Tools

8. Remove the fuel strainer, Wrench 13 mm

9. Remove the fuel tank mounting bolts. Wrench 13 mm
Wrench 17 mm

10. Remove the side cover and the fuel pipe mounting boit, Philips screwdriver e c:_-;zm' - “‘—*%!
}

Wrench 17 mm

1. Remove the fuel return pipe joint bolt and disconnect the fuel | Wrench 13 mm
return pipe.

2. Remove the fuel tank.




Procedure and Cautions Tools Figure
13.  When the fuel tank is empty, unfasten the hose bands and Flat screwdriver
remove the fuel tank.
{That is, steps {8} and {10) are unnecessary.)
14. Wrench 17 mm

Remove the tension pulley mounting bolt and the V-beit for the
cooling fan. -

15.

Remcve the cooling fan.

Wrench 17 mm

16.

Remove the condenser mounting bolts and detach the

condenser.

Wrench 10 mm

o .



Procedure and Cautions

Tools

Figure
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2) REASSEMBLY

Procedure and Cautions

Tools

Figure

1. Install the condenser and tighten the mounting bolts. Remove | Wrench 10 mm
any dirt in the fins,

2. Install the cooling fan and the drive V-belt. Install the tension | Wrench 17 mm
pulley and adjust belt tension,

3. Install the fuel tank.

4, Tighten the eyebolt nut. Wrench 17 mm




Procedure and Cautions

Tools

Tighten the fuel tank mounting bolts.

Wrench 13 mm

Install the fuel strainer,

Wrench 13 mm

Tighten the fuel pipe mounting bolt and install the side cover.

Philips screwdriver
Wrench 17 mm

Instali the fuel return pipe.

Wrench 13 mm
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Procedure and Cautions

Tools

G. install the condenser cover.

10. Install the condenser screen.
{Remove any dirt from the screen.)

Philips screwdriver

11. Install the suspension eyebolt.

Steel tube or bar.

12. Install the exhaust silencer.

Philips screwdriver
Wrench 13 mm

13. Install the air cleaner.

install the high-pressure pipe check.

Philips screwdriver
Wrench 13 mm
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JUST

Note:  In case of being over limit of clearance, refer to the “wear limit'”" of each
parts so that replace the parts much weared.
{mm)
Namne of parts Adjustment ES50{C)/ TSB0(C} ESB0{C)/ TS60(C) ES70(C)/TS70{C) ESB0{C)/ TSBO{C) ES105(C)/TS105(C} ES130(C)}/TS130(C) ES155{C)/ TS155(C) TS1804{C)
standard Nominal Limit Nominal Limit Nominal Limit Nominal Limit Nomina! Limit Nominal Limit Nominal Limit Nominal Limit
Clearance between
cylinder liner & 0.005d 0.113 0.350 0.108 0.375 0.110 0.400 0.110 0.440 0.208 0.425 0.158 0.460 0.181 0.475 0.173 0.510
piston
Clearance between
@ piston ring & groove 0.3 0.0375 0.3 0.0375 0.3 6.0375 0.3 0.0375 0.3 0.0375 0.3 0.0525 0.3 0.0695 0.3 0.0695 0.3
o
E Clearance between
8 piston pin & bush 0.0075d 0.036 0.158 0.036 0.173 0.0380 0.195 0.038 0.195 0.036 0.210 0.036 0.225 0.046 0.240 0.046 0.240
[&]
© Clearance between .
‘é crank pin & metal 0.004d 0.057 0.160 0.057 0.168 0.059 0.176 0.059 0.176 0.059 0.184 0.058 0.200 0.058 0.216 0.059 0.216
- Clearance between
crank journal & 0.004d 0.083 0.1568 0.083 0.176 0.078 0.200 0.078 6.200 0.078 0.208 0.081 0.224 0.081 0.232 0.081 0.232
metal
Clearance between
suction/exhaust 0.3 0.0625 0.3 0.0525 0.3 0.05256 0.3 0.0625 0.3 0.0525 0.3 0.0625 0.3 0.536 0.3 0.625 0.3
valve & valve guide
Cylinder liner upper
Si\ée :nner diameter 0.004D 704 +0,280 75¢ +0.300 804 +0.320 80d +0,320 85¢ +0.340 92¢ +0.368 95¢ +0.380 1024 +0.420
Piston skirt, outer
d;ameter 0.003d 70¢ -0.210 75d¢ -0.225 80¢ -0.240 804d -0.240 85¢ .0.2565 924¢ -0.276 964 -0.285 1024 -0.306
Piston pin, cuter
diame tzr 0.005d 21¢ -0.105 234 0,115 26¢ 0,130 264 -0.130 28¢ -0.140 364 -0.150 32¢ -0.160 324 -0.160
Piston pin metal,
inner d?ameter 0.005D 21¢ +0.106 23¢ +0.115 26¢ +0,150 26¢ +0.130 28¢ +0,140 30¢ +3.150 32¢ +0.160 32¢ +H3.160
Crankshaft, {pin)
outer diameter 0.003d 404 0.120 42¢ 0.126 dad 0,132 444 0.132 464 0,138 50d 0.150 544 0.162 544 0162
€ Crankshaft, (journal} .
= outer diameter 0.003d 42d -0.126 44¢ -0.132 504 0.150 504 -0.150 52¢ -0.156 56¢ -0.168 58¢ 0.174 584 0174
ar
= Crank pin metal
inner d?ameter 0.025D A0g 0.100 42¢ 0.105 444 0.110 444 0.110 464 0.115 50¢ 0.125 54¢ 0.135 54¢ 0.138
Crank metal inner
priaionh 0.025D a2¢ 0.108 444 0.110 506 0.125 504 0.125 526 0.130 566 0.140 53¢ 0.145 584 0.145
First piston .
fing Width 0.15 20 0.15 20 0.15 2.5 0.15 2.5 0.15 25 0.15 2.5 0.15 2.5 0.15 2.5 0.15
(chrome .
plated) Thickness 017 3.1 0.31 3.3 0.33 35 0.36 3.5 0.36 3.7 0.37 4 0.4 a1 0.41 4.3 0.43
2?(1' 3rd Width 0.15 2.0 0.15 2.0 0.15 2.5 0.15 25 0.15 25 0.15 25 0.15 25 0.16 25 0.15
piston
ring Thickness| 01T 3.1 0.31 33 0.33 3.5 0.35 3.5 0.36 3.7 0.37 4 0.4 4.1 0.41 4.3 0.43
O‘rlap'ng Width 0.15 4 0.15 4 0.15 4 0.15 4 0.15 4 0.15 G.15 4.5 0.15 4.5 0.15
scrapi
ring Thickness 017 3.1 0.31 3.3 0.33 35 0.35 3.5 0.35 3.7 0.37 0.4 4.1 0.41 4.3 0.43
Ring ends gap 0.02D 03 0.14 0.3 0.15 0.4 0.16 0.4 0.16 0.4 017 0.4 0.184 0.4 0.18 04 0.204

I
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