


TIMING GEARS, CAMSHAFT
CHECKING OIL CLEARANCE OF CAMSHAFT

1. Measure the camshaft bearing in the crankcase with an inside micrometer.

2. Measure the camshaft journal with an outside micrometer. Calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the camshaft. See engine specifications.

CHECKING CAMSHAFT ALIGNMENT
1. Gently put the camshaft on V blocks.

2. Set a dial gauge to the journal.

3. While slowly rotating the camshaft, read the dial gauge. The camshaft flexure is half of the
reading.

4. If the measurement exceeds the allowable limit, replace the camshaft.

0.08 mm

Allowable limit 00031 in.
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CHECKING CAM HEIGHTS OF INTAKE AND EXHAUST

1. Measure the height of the cam at its highest point with a micrometer.

2. If the measurement exceeds the allowable limit, replace the camshaft. See engine
specifications.

Cam height measuring points

1. Cam Height

CHECKING GEAR BACKLASH

1. Install a lever-type indicator between the gear teeth.

2. Clamp one gear, rotate the other and measure the backlash.

3. If the backlash exceeds the allowable limit, replace. See engine specifications.
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LUBRICATION SYSTEM
TESTING OIL PRESSURE

1. Remove the oil switch and set a pressure gauge.

2. Start the engine. Measure the oil pressure both at idling and at the rated speed.

3. If the measurement is not within the reference value, check the oil pump, oilways, oil
clearances and pressure regulating valve.

NOTE FOR MEASURING: Supply the specified amount of recommended oil. The oil filter must not
be clogged or broken. See engine specifications.

OIL PUMP (ROTOR TYPE)

Checking Rotor Lobe Clearance

1. Insert a feeler gauge into the gap between the inner and outer rotors and measure the
clearance.

2. If the clearance exceeds the allowable limit, replace. See engine specifications.
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Checking Radial Clearance Between Outer Rotor and Pump Body

1. Insert a feeling gauge into the gap between the oil pump body and the outer rotor and
measure the clearance.

2. If the measurement exceeds the allowable limit, replace. See engine specifications.

Checking end Clearance Between Rotor and Cover
1. Paste a press gauge to the surface of the gear with grease.

2. Attach the cover.

3. Gently remove the cover. Measure the clearance by placing the gauge (paper) on the press
gauge where it is crushed.

4, If the measurement is not within the reference value, replace.

0.08 to 0.13 mm

Reference value 00031 to 0.0051 in.

SEE

AL

Ty T TEeR
CLEARANCE J

140



PISTON, CONNECTING ROD
CHECKING INSIDE DIAMETER OF PISTON BOSSES

1. Measure the piston bosses with a cylinder gauge. Set the cylinder gauge’s reference
measurement to 23 mm, and carry out zero point adjustment with an outside micrometer.

2. If the measurement exceeds the allowable limit, replace. See engine specifications

CHECKING CLEARANCE BETWEEN PISTON PIN AND SMALL END BUSHING

1. Measure the piston pin with an outside micrometer.

2. Measure the I.D. of connecting rod small end bushing with an inside micrometer. Calculate the
clearance.

3. If the clearance exceeds the allowable limit, replace. See engine specifications
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CHECKING PISTON RING CLEARANCE
1. Put the piston ring in the cylinder.

n

Turn the piston upside down and push the ring into the cylinder with the piston head.
3. Insert a feeler gauge into the piston ring gap.
4. If the clearance exceeds the allowable limit, replace.

IMPORTANT: Measure the piston ring gap at the point of the minimum inside diameter of the
cylinder liner. See engine specifications..

CHECKING SIDE CLEARANCE OF RING IN GROOVE

1. Remove the piston ring from the piston.

2. Place the ring in its groove as it shown at left, and measure the clearance.
3. If the clearance is not within the reference valve, replace the ring.

NOTE: As the top ring is a keystone type, it cannot be measured by this method. See engine
specifications.
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CHECKING CONNECTING ROD ALIGNMENT

1.
2.
3.

4.

Remove the connecting rod crank pin bearing and tighten the rod bolts.
Set the connecting rod to a connecting rod aligner.

Place the gauge on the piston pin. Measure the gap between the pin of the gauge and the flat
surface of the aligner.

If the measurement exceeds the allowable limit, replace

IMPORTANT: Because the I.D. of the connecting rod small end bushing is used as the basis
for this check, check it is not worn beforehand. See engine specifications.

CRANKSHAFT

CHECKING CRANKSHAFT ALIGNMENT

1.

Place V blocks on the surface plate, and support the journals at both ends of the crankshaft
on the V blocks.

Set a dial gauge to the central journal.

Read the dial gauge while rotating the crankshaft slowly. Crankshaft flexure is half of the
reading.

If the reading exceeds the allowable limit, replace. See engine specifications.
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CHECKING OIL CLEARANCE BETWEEN CRANKSHAFT JOURNAL AND CRANKSHAFT
BEARING 1

1. Measure the crankshaft journal (on the side of the crankshaft bearing 1) with an outside
micrometer.

2. Measure the crankshaft bearing 1 with an inside micrometer. Calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the crankshaft bearing 1. See engine
specifications.

CHECKING OIL CLEARANCE BETWEEN CRANKSHAFT JOURNALS AND CRANKSHAFT
BEARINGS 2

1. Paste a press gauge with grease on the crankshaft bearing.

2. Tighten the crankshaft bearing case onto the crankshaft journal to the specified torque 29.4 to
34.3 Nm (3.0 to 3.5 kgf’m, 21.7 to 25.3 ft-lbs).

3. Detach the bearing case slowly, and measure the depression of the press gauge with a sheet
of gauge (paper).

4. If the measurement exceeds the allowable limit, replace the crankshaft bearing 2. See engine
specifications.
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CHECKING OIL CLEARANCE BETWEEN CRANK PINS AND CRANK PIN BEARINGS

1. Paste a press gauge onto the crank pin bearing with grease.

2. Tighten the connecting rod onto the crank pin to the specified torque 26.5 to 30.4 Nm. (2.7 to
3.1 kgfom, 19.52 to 22.42 ft-Ibs).

3. Remove the connecting rod gently, and measure the depression of the press gauge with a
sheet of gauge (paper).

4. If the measurement exceeds the allowable limit, replace the crankpin bearing.

NOTE FOR MEASURING: Fasten the crankshaft so that it does not turn. Do not insert the press
gauge into the crank pin hole. Crankpin bearing measuring points are shown below. See engine
specifications.

Crank pin measuring points

/

CHECKING END PLAY OF CRANKSHAFT

1. Move the crankshaft to the crank gear side.

2. Set a dial gauge to the crankshaft.
3. Push the crankshaft toward the flywheel and measure the clearance.
4. If the measurement exceeds the allowable limit, replace the side bearing.

IMPORTANT: When replacing the side bearing, face the oil grooves of side bearing outward.
See engine specifications.
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CYLINDER LINER
CHECKING WEAR OF CYLINDER LINER

1. Set a cylinder gauge and adjust it to the reference valve of the cylinder liner with an outside
micrometer.

2. To find out the maximum wear, measure the diameters at six points on the cylinder liner with
the cylinder gauge, as shown below.

NOTE: When the cylinder liner is worn beyond the allowable limit, bore and hone it by 0.5 mm
(0.0197 in.).

1. The cylinder liner which has been oversized by 0.5 mm (0.0197 in.) should use a piston and
ring of the same oversize.

'NOTE: When the oversized cylinder liner is worn beyond the allowable limit, replace the cylinder
liner, and bore and hone it. See engine specifications.

Measuring points of cylinder liner

(1)—

—A2)—

(3)—
L f—"

. Top
. Middle
. Bottom (Skirt)

1
2
3

. Right-angle to the piston pin
. Parallel to the piston pin

oo
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Reference

If the standard-size bearing cannot be employed due to excessive wear of the crankpin and crank
journal, employ undersize or oversize bearings.

For undersize or oversize bearing use, follow the precautions noted below.
1. 33 to 3.7 mm (0.1300 to 0.1457 in.)
2. 28 to 3.2 mm (0.1102 to 0.1260 in.)

3. QOil hole must be 1 to 1.5 mm (0.0394 to 0.0591 in.).
Be sure to chamfer the oil circumference with an oil stone.

Undersize and Oversize
4. The crankpin must be fine-finished to higher than /il (0.4-S).

5. The crank journal must be fine-finished to higher than /i

(04-S).
6. The crank journal side surface must be fine-finish to higher than /llli (0.4-S). See engine
specifications
(4) (3)
D
(2) -
/| N
(2)
o
J j (1) I \
i A [
Ly |
() s
(5) ]—_— :[ (6)
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REPLACING VALVE GUIDES, BUSHINGS AND BEARINGS

REPLACING VALVES GUIDES
1. Prepare the necessary tool as shown in Fig (A).

2. Press out the used valve guide from the cylinder head’s lower end.

3. Apply engine oil to the outer surface of the new valve guide; press fit the valve guide from the
upper end of the cylinder head until the flange part of the valve guide contacts the cylinder

head.

4. After press-fitting, finish the valve guide by means of reemer machining to dimensions shown
in Figs. (B) and (C).

NOTE: Be careful not to strike valve guides with a hammer, during replacement.

(A) Tool for replacing valve guides (B) Finishing size of inlet valve guide

190 (7.48") (2) 6.3
80 (3.15") 30 (1.18), Wv
20, ¢ g 2" g
3 © LN N >
9-., Avava A )
Y 8? < "l %'\ﬁ o\\gp'bq
R L 1
8o
— " . .
85 3; (C) Finishing size of exhaust valve guide
©
?g IS
(1) $5 g7
~ ! ,go
+§ & 2) 6.35
5 < AV
e

REPLACING ROCKER ARM BUSHINGS

1. Prepare the necessary tool as shown in Fig. (A).

2. Press out the used bushing and, using this tool, press fit the new bushing, taking due care to
see that the rocker arm hole matches the bushing hole.

(A) Tool for replacing rocker arm bushing [B] Rocker arm and bushing, as assembled

137 (5.40")

(2)

100 (3.94") 25(0.98") 12(0.47")

B d g

K

(1)

Avavavd

\
10.90~ 10.95
{0.4295" ~ 0.4314")

ot

12.90~12,95§

20
(0.79")

C1
C0.3 o
(0012 (0.039")

c2 1
(0.079") (0.039")
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REPLACING IDLE GEAR BUSHINGS
1. Prepare the necessary tool as shown in Fig. (A).

2. Press out the used bushing and press a new one, using this tool.
: [B] Idle gear and bushing, as assembled

160 (6.30")

[A] Tool for replacing idle gear bushing

10 10
140 (5.51") (0.39") (0.39")

B g d

20
(0.79”)
17.8~17.9
' ~0.705")

—
—

(0.701

C2
(0.079}

> L
o &
TN
1o
Lel=]
oR
S
c1
€0.3 (0.039")

Favavay
(1) 085 iz

REPLACING SMALL END BUSHINGS

1. Prepare the necessary tool as shown in Fig. (A).

2. Press out the used bushing, and press a new bushing in, taking due care to see that the con-
necting rod hole matches the bushing hole.

[A] Tool for replacing small end bushings [B] Connecting rod and bushing, as assembled

133(5.24")

100 (3.94") (°~‘g9") (0?931 )
B B H q
= .

2) (3

20
(0.79")

L —
258~259
(1.016" ~
1.020"),
22.8~229 a
(0.898"~0.902""),

c2
{0.079") C1
ci 0.3 .

(1) (0.039") (0012 (0.039)

1. Material: S43C
Heat treatment: Quenching & tempering

2. Connecting rod hole
3. Bushing hole
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REPLACING CRANKSHAFT BEARING 1

1. Prepare the necessary tool as shown in Figs (A) and (B).

2. Press out the bearing 1, using the extracting tool.

3. Insert a new bearing 1, using the inserting tool, taking due care to see that the contact edge

of bearing 1 faces the exhaust manifold side.

[A] Tool for extracting crankshaft bearing 1

130(5.127)

65 (2.56")

c2
0.079")

20
(0.79")

10
10.39")

22
10.87)

‘~ 1.886")

47.8~479

(1.887"

438~439
~1.728")

(1724

c1 0.3
0039 (0012}

[B] Tool for inserting crankshaft bearing 1

130 (5.127)

7012.76")

[C] Crankshaft and crankshaft bearing 1, as assembled

I

$
o —r [l
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BATTERY

Checking Battery Charging Current
1. After starting the engine, disconnect + lead of the battery and connect an amperemeter.

2. Measure charging current with full electric load (with lights, etc).

NOTES ON CHECKING: Connect the amperemeter only after starting the engine. In the event of a
lower electric load or fully charged battery, the stipulated value may not be given.

Reference value

14 to 15A with dynamo turning at 5200 rpm.

1. Battery + Lead

Checking AC Dynamo’s No-Load Voltage
1. Disconnect lead wire from the dynamo.

2. Start the engine and measure the voltage generated by the single dynamo.

Reference value

AC 20V or more with the dynamo turning at 5200 rpm.

[ 11
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STARTER AND GLOW PLUG

If the starter system malfunctions, do the following checks to locate the cause

(1) Test the starter at no-load

(2) Motor test

(3) Magnet switch check

(4) Test for breakage and short-circuit of glow plug

No Load Testing of Starter

1. Connect the ammeter’s positive prove to the battery position terminal and the negative probe

to the starter’s B terminal.

2. Connect the battery negative terminal to the starter body.

3. Connect the voltmeter’s positive prove to the starter’'s B terminal and the negative probe to the

starter body.

4. Set a tachometer.

5. Connect the starter’s B terminal to the magnet switch’s S terminal.

6. Check to see that the magnet switch actuation results in the specified speed, current and

voltage.

NOTE FOR CHECKING: Use a fully charged battery. Use an ammeter and lead of more than 200A
capacity because strong current flows when the starter runs.

Reference value

Current

Less than 50A

Voltage

11V

Speed

More than 5000 rpm
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1. Starter

[A] Electrical connections for no-load testing.




Motor Test

1. Remove the connecting lead from the starter’s C terminal and connect it directly to the
battery’s positive terminal. Then connect the battery’s negative terminal to starter body.

2. If the starter runs normally, the magnet switch is faulty, if not, the motor is faulty.

Reference value

The motor is O.K. if it rotates smoothly.

[A] Electrical connections for testing motor

1. Starter

Checking Magnet Switch - Pull-in Coil (Attraction Test)
1. Apply 1/2 the rated voltage across S terminal and C terminal.

2. If the plunger is attracted strongly, the pull-in coil is normal; if not, it is faulty.

Reference value

If the plunger is attracted strongly, the pull-in coil is
normal; if not, it is faulty.
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Checking Magnet Switch - Holding Coil (Retention Test)

1. Apply 1/2 the rated voltage across S terminal and the body, push the plunger in by hand, and
release your hand.

2. If the plunger is attracted strongly, the pull-in coil is normal; if not, it is faulty.

Reference value

If the plunger is maintained in the attracted position,
the holding coil is good; if not, it is faulty.

Checking Magnet Switch - Plunger Return

1. Apply the rated voltage across C terminal and body, push the plunger in by hand, and release
your hand.

2. If the plunger returns immediately, it is good; if not, it is faulty.

Reference value

If the plunger returns immediately, it is good; if not
it is faulty.
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Checking for Breakage and Short-Circuit of Glow Plug
1. Disconnect the glow plug cable and lead.

2. Connect a circuit tester across the screw of the glow plug end and body.
¢ If the resistance is zero ohms, the glow plug is shorted.

e If the resistance is infinite, the glow plug coil is broken.

Reference value Approx. 1.6

1. Glow Plug

DISASSEMBLY

DISASSEMBLY OF STARTER

Removing Magnet Switch
1. Remove the connecting lead.

2. Remove the set screws.

3. Detach the magnet switch by lifting it up while taking care that it does not contact the drive
lever.
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Removing Armature Brake
1. Remove the end frame cap.

2. Remove the washers.
3. Remove the brake spring.

4. Remove the packing.

Removing End Frame
1. Remove the through bolt.

2. Remove the end frame.
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Removing Brush Holder
1. Draw out the brush from the holder while holding the spring up.

2. Take off the brush holder.

NOTE FOR REASSEMBLING: Be sure not to mistake the direction and position of the spring. Do
not contact the body with the positive brush’s lead.

Removing Yoke
1. Draw out the yoke from the drive end frame.

NOTE FOR REASSEMBLING: Take care yoke does not knock pin.

Removing Armature
1. Remove the set bolt from the driver lever.

2. Draw out the armature from the drive end frame.
3. Detach the drive lever.

IMPORTANT: When reassembling, be sure not to mistake the installing direction of the drive
lever.
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SERVICING STARTER

Checking and Adjusting Pinion Gap

1. Disconnect the connecting lead from C terminal.

2. Energize the magnet switch and measure the gap between the pinion tip and the stop collar.

3. To adjust the gap, change the length of the magnet switch joint to the specified one.

Reference value

0.1 to 50 mm
0.004 to 0.197 in.

[A] Adjustment of pinion gap

(1)

(2) N

Pinion Gap

Pinion Juts Out to this Position
Joint

Turning the Joint Alters its Length
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Checking Gap Between Shaft and Brush

1. Measure the inside diameters of the bearing bushings on the side of the drive and
commutator.

2. Measure the drive-side and commutator-side shaft diameters and calculate the gap.

Reference value Allowable limit

Communtator side | 903 to 010 mm

0.0012 to 0.0039 in. 0.20 mm
o 0.05 to 0.10 mm 0.0079 in.
Drive side 0.0020 to 0.0039 in.

¢ Diameters of shaft and bushing

O.D. of drive shaft 1024%02 1mi':

O.D. of commutator shaft 5243(2)1"::1“

I.D. of drive bushing Ji95451 t?o 1(?4'?906?::
. 12.53 to 12.60 mm

1.D. of commutator bushing 0.4933 1o 0.4961 in.

Grounding Armature Coil

1. Check conduction across the commutator and core shaft. If it is not conducting, the coil is
good; if it is conducting, the coil is defective.

2. If conducting, replace armature coil.

Reference valve

If it is not conducting, the coil is good; if it is, the coil
is faulty.
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Checking Commutator Wear
1. Check to see if the contact face of the brush is scored.

2. If scored, grind off with sand paper or on a lathe.

3. When the wear between the maximum and minimum diameters exceeds 0.4 mm, correct the
wear to within 0.05 mm on the lathe. Allowable limit is not less than 2 mm smaller than the
reference value of outside diameter.

Commutator diameter

Reference value Allowable limit
28,0 mm 27.0 mm
1.1024 in. 1.0630 in.
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Staining or Burning of Commutator
1. Check to see if the commutator surface is stained or burnt.

2. Ifitis locally burnt, correct with fine sandpaper.

Checking Mica (Undercut)
1. Check to see if the mica has sunk below the allowable limit.

2. Ifit is below the allowable limit, correct with a saw blade. Since the correction produces burrs
on the corner of the segment, chamfering should be executed.

0.50 to 0.80 mm
0.0197 to 0.0315 in.

Allowable limit Less than 0.20 mm (0.0079 mm in.)

Reference value

—
-
-~

(2)

lﬂl%i[/
IMM

)

(3) (5

§
8

Bad

Good

Mica

Segment
Depth of Mica

agpoN=
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Checking for Field Coil Breakage
1. To check conduction, place the tester probes on the lead and brush.

2. If not conducting, replace.

Reference value

If it is conducting, the coil is good; if it is not, the coil
is faulty.

Checking Insulation Between Field Coil and Yoke
1. Place each tester probe on the field coil and yoke.

2. If conducting, replace.

Reference value

If is is not conducting, the insulation is good; if it is
conducting, the insulation is defective.
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‘Checking for Brush Wear
1. Check to see that the brush has worn down more than 1/3 the standard dimensions.

2. If wear exceeds the allowable limit, replace.

Allowable limit
Longer than 10.5 mm (0.4134 in.)

¢ Dimensions of starter brush

16.0 mm
Length 0.6299 in.
] 12.0 mm
Width 0.4724 in.
] 70 mm
Thickness 0.2756 in.

Checking Brush Spring Tension
1. Measure the tension with a new spring in place.

2. Replace if the tension is under the reference value.

Reference value

Spring tension 9.8N (1.0 kgdf, 2.21 Ibs)

Commutator diameter 32.70 mm (1.2874 in.)

1. Spring Hanger
2. Install the Brush and Spring in this Manner
3. Brush
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Grounding of Brush Holder
1. Check the insulation of the positive brush holder.

2. Replace if faulty.

Reference value

If it is not conducting, the brush holder is acceptable;
if it is conducting, the brush holder is faulty.
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TROUBLESHOOTING

Battery charging current
_>< dynamo runs. }— is equal to or exceeds the
reference value.

(check 1)

——»Qower than the reference valuD——-——

——»Cdynamo does not run. )————»( slow running. ‘}——
‘-——>< does not run at all.. )————
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TROUBLESHOOTING

\

Improper handling.

AC dynamo’s no-load

voltage is equal or superior

to the reference value
(AC dynamo side).

(check 2)

—0( No reference value

)L

Faulty battery. -

Conductivity between
regulator connector
(AC) lead wires.

Y

Faulty regulator.

Y

Faulty wiring between regulator and
main s/w.

(check 3)

—(

not conductive.

Faulty wiring between dynamo and
regulator.

J

Faulty dynamo.

Y

Fan belt slips.

Faulty dynamo.
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IN

DICATOR

N RED

TROUBLESHOOTING

Slow engine speed.

1.

2
4

T

Starter runs but engine x

does not.

No meshing sound from \

T

pinion and ring gear. J

Iy

Pinion shifts repeatedly. )

_>(Does not turn red at all.

\_/

—’(Turns red too quickly.

./
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Faulty battery.

TROUBLESHOOTING

— Battery not sufficiently charged.

> Terminal contact poor.

Faulty starter.

—p Poor grounding.

— Over-running clutch slips.

- Poor contact of contact plate.

> Poor contact between brush and commutator.

Armature and field coil shorted.

Pinion and ring gear do not mesh.

Bearing worn.

——> Pinion and ring gear worn.

Clutch slips.

Pinion does not pop out by the

attractive force of magnet switch.

| Plunger and shaft distorted.

—br Over-running clutch worn.

— Main switch or starter switch faulty.

Faulty magnet switch.

——] Screw spline rusted.

Faulty battery.

S Faulty -battery.

— Battery not sufficiently charged.

— Poor terminal contact.

Faulty magnet switch.

Grounded poorly.

Holding coil broken.

Faulty battery.

Incorrect wiring.

— Battery not charged sufficiently.
> Poor terminal contact.
Poorly grounded.
—> Incorrect wiring between battery and glow plug.

—— Glow plug indicator disconnected.

—> Glow plug disconnected.

Circuit shorted.

L— Main switch or starter switch faulty.

— Shorted between glow plug indicator and glow plug.

——p Glow plug indicator shorted.

—— Glow plug shorted.

- Glow plug cable shorted.
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TROUBLESHOOTING

Crankshaft does not turn. ‘

No or small fuel injection
sounds.

! Crankshaft turns.

Fuel injection sounds.
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Frictional resistance of moving parts
is too much.

TROUBLESHOOTING

Crankshaft and camshaft have seized up.

Piston and cylinder liner have seized up.

Y Jrl

Bearings are oil-stuck.

Lubrication system not working properly.

Starter faulty.

y

Battery capacity is low or terminal loose.

Fuel supply to injection pump
is insufficient.

Fuel pipe broken.

Air enters fuel pipe through connection.

Fuel filter clogged.

Fuel pump faulty.

Y

Injection pump does not send
on fuel.

Plunger has worn or seized up.

Y

Fuel does not inject through
injection nozzle.

Delivery valve spring broken.

Y

Delivery valve not completely oil-tight.

Y

Needle valve stuck.

Nozzle spring broken.

Injection mistimed.

Compressed air leaks.

Injection pressure maladjusted.

Injection pipe mounting nut loose.

Injection timing maladjusted.

\

Contact between intake/exhaust valve and seat

not tight.

Yy

Intake/exhaust valve spring broken.

Intake/exhaust valve stuck.

\

Y

Gasket faulty.

Valve action timing improper.

Tightness torque of cylinder head not enough.

Y

Piston rirg stuck.

Y

Piston ring worn.

Cylinder liner worn.

A

Tightness torque of injection nozzle and glow

plug not enough.

. Valve clearance excessive.
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TROUBLESHOOTING

Revolution is not smooth
| at high speeds.

'?'Eg:qNﬁglgnﬁlS\L{?/T Revolution irregular. }—

L—b(dling not smooth. )___

A

ENGINE OUTPUT Slow engine revolutions
-~/

INSUFFICIENT.
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TROUBLESHOOTING

Injection pump wrong.

o Fuel filter clogged.
— Fuel pipes broken or loose.
Air in pump.

Pump capacity not constant.

Y

Injection nozzle faulty.

Tappet roller and pin worn.

Delivery valve not completely oil-tight.

Fuel leaks from nozzle tip.

Fuel not spraying properly.

Valve clearance incorrect.

Injection pump or nozzle not functioning
normally.

Y

Governor not functioning
normally.

Compression pressure is different among cylinders.

Governor sleeve not sliding properly.

Fork lever not functioning normally.

Idling maladjusted.

Start spring deformed.

Control rack not sliding properly.

Idling regulator maladjusted.

N g Governor spring deformed.
‘;
>

Accelerator rod maladjusted.

Fuel supply insufficient.

> Main moving parts have almost seized up.
—> Engine overheated.
—3 Injection mistimed.

o Governor not functioning normally.

Filter clogged.

Fuel pipe broken or loose.

Compression pressure not
enough.

Injection pump’s capacity not enough.

Nozzle needle valve worn.

l——> Air leaking.
L»

Aiir cleaner clogged.
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TROUBLESHOOTING

-—»(White or blue exhaust fu@-—‘

‘ Black or dark gray exhaust
fumes.

 EXCESSIVE LUBRICANT \
| comouerion. |

— - S
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Lubricant rises through piston gap.

TROUBLESHOOTING

Piston ring stuck.

Piston ring worn.

Excessive gap between cylinder liner and piston.

Too much oil.

Injection delayed.

Injection mistimed.

Compression pressure insufficient.

Y

Injection too early.

Fuel pump’s injecting capacity
varies.

Injection delayed.

Nozzle does not inject fuel
properly.

Plunger does not return completely because
spring is stuck or broken.

Plunger worn,

Needle valve stuck.

Nozzle spring broken,

Too much carbon sticks to nozzle tip.

Injection pressure too low.

Compressed air leaks.,

Not enough air.

Excessive gap between piston and liner.

Piston ring stuck.

Piston ring worn,

——

Fuel mixed with oil.

Excessive gap between intake/exhaust valve and

valve stem. :

Valve stem seal broken.

Oil leaks from defective packings.

Injection pump plunger leaks much fuel.

—_—_—

Water mixed with oil.

Fuel pump leaks much fuel.

Head gasket packing faulty.

Gear oil mixed with oil.

Crankcase cracked.

Hydraulic pump’s oil seal broken,
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