
TO THE READER

This Workshop Manual tells the servicing personnel about the mechanism, servicing and
maintenance of the 05-E4B. It contains 4 parts: "Information", "General", "Mechanism" and
"Servicing".

Information
This section primarily contains information below.

• Safety First
• Specification
• Performance Curve
• Dimension

General
This section primarily contains information below.

• Engine Identification
• Muffler Full Assembly Identification
• General Precautions
• Maintenance Check List
• Check and Maintenance
• Special Tools

Mechanism
This section contains information on the structure and the function of the unit. Before you continue

with the subsequent sections, make sure that you read this section.
Refer to Workshop Manual (Code No. 9Y021-01870) for the diesel engine mechanism that this

workshop manual does not include.

Servicing
This section primarily contains information below.

• Troubleshooting
• Servicing Specifications
• Tightening Torques
• Checking, Disassembling and Servicing

All illustrations, photographs and specifications contained in this manual are of the newest
information available at the time of publication.

KUBOTA reserves the right to change all information at any time without notice.

February, 2013
© KUBOTA Corporation 2013
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DISCARD FLUIDS CORRECTLY
• Do not discard fluids on the ground, down the drain,

into a stream, pond, or lake. Obey related
environmental protection regulations when you
discard oil, fuel, coolant, electrolyte and other
dangerous waste.

WSM000001INI0007US0

PREVENT ACID BURNS
• Keep electrolyte away from your eyes, hands and

clothing. Sulfuric acid in battery electrolyte is
poisonous and it can burn your skin and clothing and
cause blindness. If you spill electrolyte on yourself,
clean yourself with water, and get medical aid
immediately.

WSM000001INI0008US0

PREPARE FOR EMERGENCIES
• Keep a first aid kit and fire extinguisher ready at all

times.
• Keep the emergency contact telephone numbers

near your telephone at all times.
WSM000001INI0009US0
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2. SPECIFICATIONS

• The specification described above is of the standard engine of each model.
• Conversion Formula: HP = 0.746 kW, PS = 0.7355 kW

9Y1210784INI0001US0

Model D1005-E4B D1105-E4B
Number of Cylinder 3
Engine Type Vertical, water-cooled, 4-cycle diesel engine

Bore × Stroke 76.0 × 73.6 mm 
(2.99 × 2.90 in.)

78.0 × 78.4 mm 
(3.07 × 3.09 in.)

Total Displacement 1001 cm3 (61.08 cu.in.) 1123 cm3 (68.53 cu.in.)

ISO Net Continuous 15.4 kW / 3200 min-1 (rpm)
(20.6 HP / 3200 min-1 (rpm))

15.4 kW / 3000 min-1 (rpm)
(20.7 HP / 3000 min-1 (rpm))

ISO/SAE Net Intermittent 17.7 kW / 3200 min-1 (rpm)
(23.7 HP / 3200 min-1 (rpm))

17.8 kW / 3000 min-1 (rpm)
(23.9 HP / 3000 min-1 (rpm))

SAE Gross Intermittent 18.5 kW / 3200 min-1 (rpm)
(24.8 HP / 3200 min-1 (rpm))

18.5 kW / 3000 min-1 (rpm)
(24.8 HP / 3000 min-1 (rpm))

Maximum Bare Speed 3420 min-1 (rpm) 3220 min-1 (rpm)
Minimum Bare Idling Speed 1300 min-1 (rpm) 900 min-1 (rpm)
Combustion Chamber Spherical type (E-TVCS)
Fuel Injection Pump Bosch MD type mini pump
Governor All speed mechanical governor
Direction of Rotation Counter-clockwise (viewed from flywheel side)
Injection Nozzle Mini Nozzle (DNOPD)
Injection Timing 0.3491 rad (20.00 °) before T.D.C. 0.3142 rad (18.00 °) before T.D.C.
Firing Order 1-2-3
Injection Pressure 13.73 MPa (140.0 kgf/cm2, 1991 psi)
Compression Ratio 24 : 1
Lubricating System Forced lubrication by trochoid pump
Oil Pressure Indicating Electrical type switch
Lubricating Filter Full flow paper filter (Cartridge type)
Cooling System Pressurized radiator, forced circulation with water pump
Starting System Electric Starting with Starter
Starter Motor 12 V, 1.2 kW
Starting Support Device By glow plug in combustion chamber
EGR None
Battery 12 V, 65 AH, equivalent
Charging Alternator 12 V, 480 W
Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricating Oil Class CF lubricating oil as per API classification is recommended.
For details on recommended lubricating oils, see page G-6, G-9.

Lubricating Oil Capacity 5.1 L (1.3 U.S.gals)
Weight (Dry) 93.0 kg (205 lbs)
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V1505-E4B

9Y1210784INI0006US0

(1) Brake Horsepower (2) Engine Speed (3) B.S.F.C. (Brake Specific Fuel 
Consumption)

(4) Torque
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1. ENGINE IDENTIFICATION
[1] MODEL NAME AND ENGINE SERIAL NUMBER

You must identify the engine model name and serial number
before you start a job. When you get in touch with the manufacturer,
always tell your engine model name and serial number.
Engine Serial Number

The engine serial number is an identified number for the engine.
It appears after the engine model number.
It shows the month and year of manufacture as below.

Engine Series

Year of manufacture

(To be continued)

Number Series Number Series

1 05 Series (Include: WG) 5 Air Cooled Gasoline

2 V3 Series 6 GZ, OC, AC, EA and E 
Series

3 08 Series 7 03 Series

4 SM Series 
(Include: WG) 8 07 Series

Alphabet or 
Number Year Alphabet or 

Number Year

1 2001 F 2015

2 2002 G 2016

3 2003 H 2017

4 2004 J 2018

5 2005 K 2019

6 2006 L 2020

7 2007 M 2021

8 2008 N 2022

9 2009 P 2023

A 2010 R 2024

B 2011 S 2025

C 2012 T 2026

D 2013 V 2027

E 2014

(1) Engine Label
(2) Emission Label

(3) Engine Model
(4) Serial Number
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 CAUTION
• When changing or inspecting, be sure to level and stop the engine.

NOTE
Engine oil
• Refer to the following table for the suitable American Petroleum Institute (API) classification of engine oil

according to the engine type (with internal EGR, external EGR or non-EGR) and the Fuel Type Used:
(Low Sulfur, Ultra Low Sulfur or High Sulfur Fuels).

EGR: Exhaust Gas Re-circulation
• CJ-4 classification oil is intended for use in engines equipped with DPF (Diesel Particulate Filter) and is

Not Recommended for use in Kubota E3 specification engines.
• Oil used in the engine should have API classification and Proper SAE Engine Oil Viscosity according to

the ambient temperatures where the engine is operated.
• With strict emission control regulations now in effect, the CF-4 and CG-4 engine oils have been developed

for use with low sulfur fuels, for On-Highway vehicle engines. When a Nonroad engine runs on high sulfur
fuel, it is advisable to use a "CF or better" classification engine oil with a high Total Base Number (a
minimum TBN of 10 is recommended).

Fuel
• Cetane Rating: The minimum recommended Fuel Cetane Rating is 45. A cetane rating greater than 50 is

preferred, especially for ambient temperatures below −20 °C (−4 °F) or elevations above 1500 m (5000 ft).
• Diesel Fuel Specification Type and Sulfur Content % (ppm) used, must be compliant with all applicable

emission regulations for the area in which the engine is operated.
• Use of diesel fuel with sulfur content less than 0.10 % (1000 ppm) is strongly recommended.
• If high-sulfur fuel (sulfur content 0.50 % (5000 ppm) to 1.0 % (10000 ppm)) is used as a diesel fuel, change

the engine oil and oil filter at shorter intervals. (approximately half)
• DO NOT USE Fuels that have sulfur content greater than 1.0 % (10000 ppm).
• Diesel fuels specified to EN 590 or ASTM D975 are recommended.
• No.2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service. (SAE J313

JUN87)
• Since KUBOTA diesel engines of less than 56 kW (75 hp) utilize EPA Tier 4 and Interim Tier 4 standards,

the use of low sulfur fuel or ultra low sulfur fuel is mandatory for these engines, when operated in US EPA
regulated areas. Therefore, please use No.2-D S500 or S15 diesel fuel as an alternative to No.2-D, and use
No.1-D S500 or S15 diesel fuel as an alternative to No.1-D for ambient temperatures below −10 °C (14 °F).

1) SAE: Society of Automotive Engineers
2) EN: European Norm
3) ASTM: American Society of Testing and Materials
4) US EPA: United States Environmental Protection Agency
5) No.1-D or No.2-D, S500: Low Sulfur Diesel (LSD) less than 500 ppm or 0.05 wt.%

No.1-D or No.2-D, S15: Ultra Low Sulfur Diesel (ULSD) 15 ppm or 0.0015 wt.%
9Y1210784GEG0006US0

Fuel Type
Engine oil classification (API classification)

Engines with non-EGR
Engines with internal EGR Engines with external EGR

High Sulfur Fuel 
[0.05 % (500 ppm) ≤ 
Sulfur Content < 
0.50 % (5000 ppm)]

CF
(If the "CF-4, CG-4, CH-4, or CI-4" engine 
oil is used with a high-sulfur fuel, change 
the engine oil at shorter intervals. 
(approximately half))

–

Low Sulfur Fuel 
[Sulfur Content < 
0.05 % (500 ppm)] or 
Ultra Low Sulfur Fuel 
[Sulfur Content < 
0.0015 % (15 ppm)]

CF, CF-4, CG-4, CH-4 or CI-4
CF or CI-4
(Class CF-4, CG-4 and CH-4 engine oils 
cannot be used on EGR type engines.)
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[5] CHECK POINTS OF EVERY 200 HOURS
Changing Engine Oil

 CAUTION
• Be sure to stop engine before changing engine oil.

1. Start and warm up the engine for approx. 5 minutes.
2. Place an oil pan underneath the engine.
3. To drain the used oil, remove the drain plug (1) at the bottom of

the engine and drain the oil completely.
4. Screw the drain plug (1).
5. Fill new oil up to upper line on the dipstick.

IMPORTANT
• When using an oil of different maker or viscosity from the

previous one, remove all of the old oil.
• Never mix two different types of oil.
• Engine oil should have properties of API classification.

(See page G-6.)
• Use the proper SAE Engine Oil according to ambient

temperature.
• Upon an oil change, be sure to replace the gasket with new

one.

9Y1210784GEG0009US0

Above 25 °C (77 °F) SAE 30 or 
SAE 10W-30, SAE 10W-40

0 °C to 25 °C (32 °F to 77 °F) SAE 20 or
SAE 10W-30, SAE 10W-40

Below 0 °C (32 °F) SAE 10W or
SAE 10W-30, SAE 10W-40

Models
Oil Pan Depth

110 mm
(4.33 in.)

125 mm
(4.92 in.)

130 mm
(5.12 in.)

D1005-E4B, D1105-E4B – 5.1 L
1.3 U.S.gals –

D1305-E4B 5.7 L
1.5 U.S.gals – –

V1505-E4B – – 6.7 L
1.8 U.S.gals

Tightening torque

Drain 
plug with 
copper 
gasket

M12 × 1.25
33 to 37 N·m
3.3 to 3.8 kgf·m
24 to 27 lbf·ft

Drain 
plug with 
rubber 
coated 
gasket

M22 × 1.5
45 to 53 N·m
4.5 to 5.5 kgf·m
33 to 39 lbf·ft

(1) Drain Plug
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(Continued)
Anti-freeze

• There are 2 types of anti-freeze available: use the permanent
type (PT) for this engine.

• When you add anti-freeze for the first time, flush the water
jacket and radiator interior with clean, soft water several times.

• The brand of the anti-freeze and the ambient temperature have
an effect on the procedure to mix water and anti-freeze. Refer
to the SAE J1034 standard, especially to the SAE J814c.

• Mix the anti-freeze with clean, soft water, and then fill into the
radiator.
IMPORTANT

• Make sure that when you mix the anti-freeze and water, the
ratio of anti-freeze is less than 50 %.

* At 1.01 × 100000 Pa (760 mmHg) pressure (atmospheric). Use a radiator pressure
cap that lets the pressure collect in the cooling system to get a higher boiling point.

NOTE
• The above data is the industrial standards that shows the

minimum glycol content necessary in the concentrated
anti-freeze.

• When the coolant level decreases because of evaporation,
add clean, soft water only to keep the anti-freeze mixing
ratio less than 50 %. If there is a leakage, add anti-freeze
and clean, soft water in the specified mixing ratio.

• The anti-freeze absorbs moisture. Keep new anti-freeze in
a tightly sealed container.

• Do not use the radiator cleaning agents after you add
anti-freeze to the coolant. Anti-freeze contains an
anti-corrosive agent, which reacts with the radiator
cleaning agent to make sludge and cause damages to the
engine parts.

9Y1210784GEG0038US0

Vol %
Anti-freeze

Freezing Point Boiling Point*

°C °F °C °F

40 −24 −11 106 223

50 −37 −35 108 226
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Crank Sleeve Setter
Application
• Use to fix the crankshaft sleeve.

(1) Auxiliary Socket for Pushing

(2) Sleeve Guide

9Y1210784GEG0048US0

A 130 mm (5.12 in.)

B 112 mm (4.41 in.)

C 107 mm (4.21 in.)

D 82 mm (3.2 in.)

E 72 mm (2.8 in.)

F 67 mm (2.6 in.)

G 47 mm (1.8 in.)

H 36.00 to 36.20 mm (1.418 to 1.425 in.)

I 17 mm (0.67 in.)

J 5.0 mm dia. (0.20 in. dia.)

K 52 mm dia. (2.0 in. dia.)

L 40 mm dia. (1.6 in. dia.)

M 10 mm (0.39 in.)

N 33 mm (1.3 in.)

O 20 mm dia. (0.79 in. dia.)

P 40 mm dia. (1.6 in. dia.)

Q 72.10 to 72.15 mm dia. (2.839 to 2.840 in. dia.)

R 73 mm dia. (2.9 in. dia.)

S 83 mm dia. (3.3 in. dia.)

C0.3 Chamfer 0.30 mm (0.012 in.)

C1 Chamfer 1.0 mm (0.039 in.)

C5 Chamfer 5.0 mm (0.20 in.)

A 42 mm (1.7 in.)

B 12 mm (0.47 in.)

C 30 mm (1.2 in.)

D M10 × Pitch 1.25

E 2.0 mm (0.079 in.)

F 10 mm (0.39 in.)

G 2.0 mm (0.079 in.)

H 17.90 to 17.95 mm dia. (0.7048 to 0.7066 in. dia.)

I 8.0 mm dia. (0.31 in. dia.)

J 1.8 mm (0.071 in.)

K 0.09 rad (5 °)

C0.5 Chamfer 0.5 mm (0.02 in.)
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(Overloaded Operation)
The amount of the movement of the fork lever

assembly is limited with the fuel limitation bolt (10) and
can not be moved in the direction of the fuel increase.

As overload reduces the centrifugal force of the
governor weight, which is pressing the torque pin (8) into
the floating lever (7), the floating lever pushes the fork
lever 1 (6) in the way to increase the fuel supply with the
help of the torque spring tension.

The fuel supply increases (b) in relation to the
degree of the torque pin motion, thus preventing the
engine speed from dropping.

At the time, the maximum torque limiter (1) prevents
superfluous fuel supply and suppresses the generation
of black smoke.

9Y1210784ENM0005US0

Two Lever Type Fork Lever (for BG type)
The engine speed of BG engine 1800 min-1 (rpm)

specification.
The fork lever assembly of BG series is composed of

fork lever 1 (3), fork lever 2 (4).
A slide plate is installed in fork lever 1. The governor

spring (5) is hooked to fork lever 2 (4).
The start spring is hooked to a slide plate, and holds

the control rack in the direction of full fuel position.
Fork lever 2 (4) and fork lever 1 (3) are installed with

the fork lever shaft (4).

9Y1210784ENM0006US0

(1) Max Torque Limiter
(6) Fork Lever 1
(7) Floating Lever
(8) Torque Pin
(9) Fork Lever 2
(10) Fuel Limitation Bolt

(a) Distance to which torque 
pin (8) pushes fork lever 1 
(6) out

(b) Increase of fuel

(1) Idle Speed Adjust Bolt
(2) Slide Plate
(3) Fork Lever 1

(4) Fork Lever 2
(5) Governor Spring
(6) Fork Lever Shaft
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Rocker Arm Shaft to Rocker Arm

• Rocker Arm Shaft

• Rocker Arm

Clearance

O.D.

I.D.

0.016 to 0.045 mm
0.00063 to 0.0017 in.

11.973 to 11.984 mm
0.47138 to 0.47181 in.

12.000 to 12.018 mm
0.47244 to 0.47314 in.

0.10 mm
0.0039 in.

–

–

Push Rod Alignment – 0.25 mm
0.0098 in.

Tappet to Tappet Guide

• Tappet

• Tappet Guide

Clearance

O.D.

I.D.

0.020 to 0.062 mm
0.00079 to 0.0024 in.

19.959 to 19.980 mm
0.78579 to 0.78661 in.

20.000 to 20.021 mm
0.78740 to 0.78822 in.

0.07 mm
0.003 in.

–

–

Timing Gear
• Crank Gear to Idle Gear 1

• Idle Gear 1 to Cam Gear

• Idle Gear 1 to Injection Pump Gear

• Idle Gear 1 to Idle Gear 2

• Idle Gear 2 to Governor Gear

Backlash

Backlash

Backlash

Backlash

Backlash

0.0320 to 0.115 mm
0.00126 to 0.00452 in.

0.0360 to 0.114 mm
0.00142 to 0.00448 in.

0.0340 to 0.116 mm
0.00134 to 0.00456 in.

0.0330 to 0.117 mm
0.00130 to 0.00460 in.

0.0300 to 0.117 mm
0.00119 to 0.00460 in.

0.15 mm
0.0059 in.

0.15 mm
0.0059 in.

0.15 mm
0.0059 in.

0.15 mm
0.0059 in.

0.15 mm
0.0059 in.

Governor Gear
• Governor Gear to Injection Pump Gear Backlash 0.0300 to 0.117 mm

0.00119 to 0.00460 in.
0.15 mm
0.0059 in.

Idle Gear Shaft to Gear Bushing
• Idle Gear 1

• Idle Gear Bushing

• Idle Gear Shaft 1

• Idle Gear 2

• Idle Gear Bushing

• Idle Gear Shaft 2

Clearance

I.D.

O.D.

Clearance

I.D.

O.D.

0.020 to 0.054 mm
0.00079 to 0.0021 in.

26.000 to 26.021 mm
1.0237 to 1.0244 in.

25.967 to 25.980 mm
1.0224 to 1.0228 in.

0.020 to 0.054 mm
0.00079 to 0.0021 in.

26.000 to 26.021 mm
1.0237 to 1.0244 in.

25.967 to 25.980 mm
1.0223 to 1.0228 in.

0.10 mm
0.0039 in.

–

–

0.10 mm
0.0039 in.

–

–

Item Factory Specification Allowable Limit
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Valve Clearance

IMPORTANT
• Valve clearance must be checked and adjusted when

engine is cold.
1. Remove the cylinder head cover and the glow plugs.
2. Align the "1TC" mark (1) on the flywheel and alignment mark (2)

on the rear end plate so that the No. 1 piston comes to the
compression top dead center.

3. Check the following valve clearance marked with " " using a
feeler gauge.

4. If the clearance is not within the factory specifications, adjust
with the adjusting screw.

5. Then turn the flywheel 6.28 rad (360 °), and align the "1TC"
mark (1) on the flywheel and alignment mark (2) on the rear end
plate so that the No. 1 piston comes to the overlap position.

6. Check the following valve clearance marked with " " using a
feeler gauge.

NOTE
• The sequence of cylinder numbers is given as No. 1, No. 2,

No. 3 and No. 4 starting from the gear case side.
• After adjusting the valve clearance, secure the adjusting

screw with the lock nut.

9Y1210784ENS0007US0

Adjustable Cylinder Location of Piston
3 cylinder 4 cylinder

IN. EX. IN. EX.

When No. 1 piston is at compression top 
dead center

1

2

3

4

When No. 1 piston is at overlap position

1

2

3

4

Valve clearance Factory specification 0.145 to 0.185 mm
0.00571 to 0.00728 in.

(1) "1TC" Mark (2) Alignment Mark
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Alternator on Unit Test
(Before testing)
• Before alternator on unit test, check the battery terminal

connections, circuit connection, fan belt tension, charging
indicator lamp, fuses on the circuit, and abnormal noise from the
alternator.

• Prepare full charged battery for the test.
NOTE

• Be careful not to touch the rotating engine parts while
engine is running.
Keep safety distance from the engine rotating parts.

1. Start the engine.
2. When the engine is operating measure the voltage between two

battery terminals. If the voltage is between 13.8 V and 14.8 V,
the alternator is operating normally.

3. If the results of alternator on unit test are not within the
specifications, disassemble the alternator and check the each
component part for finding out the failure. See the
"DISASSEMBLING AND ASSEMBLING" and "SERVICING"
for alternator.

9Y1210784ENS0023US0

Glow Plug Lead Terminal Voltage
1. Turn the key switch to the "GLOW (or PREHEAT)" position,

and measure the voltage with a circuit tester between the lead
terminal and the engine body.

2. If the voltage differs from the battery voltage, the wiring harness
or main switch is faulty.

9Y1210784ENS0024US0

Glow Plug Continuity
1. Remove the glow plug.
2. Measure the resistance with a circuit tester between the glow

plug terminal and the glow plug housing.
3. If the factory specification is not indicated, glow plug is faulty.

9Y1210784ENS0025US0

Regulating voltage at no 
load Factory specification 13.8 to 14.8 V at 25 °C 

(77 °F)

Voltage Main switch key at GLOW 
(or PREHEAT) Approx. battery voltage

Resistance Factory specification Approx. 0.9 Ω
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Injection Pump
1. Disconnect the start spring (4) on the thrust lever side (5).
2. Align the control rack pin (2) with the notch (1) on the crankcase,

and remove the injection pump (3).
3. Remove the injection pump shims.
4. In principle, the injection pump should not be disassembled.
(When reassembling)
• When installing the injection pump, insert the control rack pin (2)

firmly into the groove (7) of the thrust lever of fork lever.
NOTE

• Addition or reduction of shim (0.05 mm, 0.0020 in.) delays
or advances the injection timing by approx. 0.0087 rad
(0.5 °).

• In disassembling and replacing, be sure to use the same
number or new gasket shims with the same thickness.

9Y1210784ENS0043US0

(1) Notch
(2) Control Rack Pin
(3) Injection Pump
(4) Start Spring
(5) Thrust Lever
(6) Governor Spring
(7) Groove

[A] Basic Model
[B] BG Model
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Cylinder Head Flaw
1. Prepare an air spray red check.
2. Clean the surface of the cylinder head with detergent (2).
3. Spray the cylinder head surface with the red permeative liquid

(1). Leave it five to ten minutes after spraying.
4. Wash away the read permeative liquid on the cylinder head

surface with the detergent (2).
5. Spray the cylinder head surface with white developer (3).
6. If flawed, it can be identified as red marks.

9Y1210784ENS0059US0

Valve Recessing
1. Clean the cylinder head surface, valve face and valve seat.
2. Insert the valve into the valve guide.
3. Measure the valve recessing with a depth gauge.
4. If the measurement exceeds the allowable limit, replace the

valve.
5. If it still exceeds the allowable limit after replacing the valve,

replace the cylinder head.

9Y1210784ENS0060US0

Clearance between Valve Stem and Valve Guide
1. Remove carbon from the valve guide section.
2. Measure the valve stem O.D. with an outside micrometer.
3. Measure the valve guide I.D. with a small hole gauge, and

calculate the clearance.
4. If the clearance exceeds the allowable limit, replace the valves.

If it still exceeds the allowable limit, replace the valve guide.

9Y1210784ENS0061US0

(1) Red Permeative Liquid
(2) Detergent

(3) White Developer

Valve recessing
Factory specification

0.050 (protrusion) to 
0.25 (recessing) mm
0.0020 (protrusion) to 
0.0098 (recessing) in.

Allowable limit 0.40 (recessing) mm
0.016 (recessing) in.

(1) Cylinder Head Surface (A) Recessing
(B) Protrusion

Clearance between 
valve stem and valve 
guide

Factory specification 0.035 to 0.065 mm
0.0014 to 0.0025 in.

Allowable limit 0.10 mm
0.0039 in.

Valve stem O.D. Factory specification 6.960 to 6.975 mm
0.2741 to 0.2746 in.

Valve guide I.D. Factory specification 7.010 to 7.025 mm
0.2760 to 0.2765 in.

KiSC issued 05, 2013 A 




