
CAT LiftIaa8 Trucks

Service Manual

S4S Diesel Engine

180396-up

DP20N P4000

DP25N P5000

DP30N P6000

DP35N P6500

P7000

For use with DP20N, DP25N, DP30N, DP35N, P4000,
P5000, P6000, P6500, P7000 Chassis Service Manual. 99729-87120

MidWestTech  |  Caterpillar S4S Diesel Engine Service Manual  |  Publication 99729-87120 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/caterpillar-s4s-diesel-engine-service-manual-99729-87120/


GENERAL CONTENTS

Group Name Contents Group No.

General

External view
Systemflow diagrams
Engine serial number location
Main specifications
Tips on disassemblingandreassembling

1

Servicedata Maintenanceservicedata
Tightening torque table 2

Service tools Special tool 3

Determination of overhaul Determining overhaul timing
Testingcompressionpressure 4

Disassemblyof basicengine

Disassemblingand inspectingcylinder headandvalve mechanism
Disassemblingand inspecting flywheel
Disassemblingand inspectinggearcase,timing gearandcamshaft
Disassemblingand inspectingpiston, connectingrod, crankshaftandcrankcase

5

Inspectionandrepair of basic
engine

Inspectingandrepairing cylinder headandvalve mechanism
Inspectingandrepairing flywheel
Inspectingandrepairing timing gearandcamshaft
Inspectingandrepairing piston, connectingrod, crankshaftandcrankcase

6

Reassemblyof basicengine

Reassemblingpiston, connectingrod, crankshaftandcrankcase
Reassemblingtiming gearandcamshaft
Reassemblingflywheel
Reassemblingcylinder headandvalve mechanism

7

Fuel system
Removing fuel system
Disassembling,inspectingand reassemblingfuel system
Installing fuel system

8

Lubrication system
Removing lubrication system
Disassembling,inspectingandreassemblinglubrication system
Installing lubrication system

9

Cooling system
Removing cooling system
Disassembling,inspectingandreassemblingcooling system
Installing cooling system

10

Inlet andexhaustsystems
Removing inlet andexhaustsystems
Disassembling,inspectingandreassemblinginlet andexhaustsystems
Installing inlet andexhaustsystems

11

Electrical system
Removing electrical system
Disassembling,inspectingandreassemblingelectrical system
Installing electrical system

12

Adjustment andoperation
Adjusting engine
Break-in operation
Performancetest (JIS standard)

13

MidWestTech  |  Caterpillar S4S Diesel Engine Service Manual  |  Publication 99729-87120 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/caterpillar-s4s-diesel-engine-service-manual-99729-87120/


1-1

GENERAL

1. External view...................................1-2

2. System flow diagrams .....................1-3
2.1 Fuel system - flow diagram...................... 1-3
2.2 Lubrication system - flow diagram ........... 1-3
2.3 Cooling system - flow diagram................. 1-4
2.4 Inlet and exhaust system - flow diagram.. 1-4

3. Engine serial number location.........1-5

4. Main specifications..........................1-6

5. Tips on disassembling and
reassembling...................................1-8

5.1 Disassembling.......................................... 1-8
5.2 Reassembling .......................................... 1-8

MidWestTech  |  Caterpillar S4S Diesel Engine Service Manual  |  Publication 99729-87120 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/caterpillar-s4s-diesel-engine-service-manual-99729-87120/


GENERAL

1-7

Lubrication
system

Lubricating method Forcedcirculation type
(pressurefeed by oil pump)

Engine oil
Standard ClassCF-4 oil (API serviceclassification)

Engine oil capacity Engine total: approx. 10 L [2.64 U.S.gal.]
(approx. 9 L [2.38 U.S.gal.] in oil pan)

Oil pump

Type Trochoid

Speedratio to crankshaft 0.73

Dischargecapacity
28.6 L [7.56 U.S.gal.]/min or more

(at pump rotation of 2230 min-1,
0.3 MPa {3 kgf/cm2} [42.67 psi])

Relief valve
Type Piston valve type

Valve openingpressure 0.35 ± 0.05 MPa {3.5 ± 0.5 kgf/cm2}
[49.78 ± 7.11psi]

Oil filter Type Cartridge type paperelement

Cooling system

Cooling method Water-cooled,forced circulation

Coolant capacity (engine) 5.5 L [1.453 U.S.gal.]

Waterpump

Type Volute type centrifugal pump

Speedratio to crankshaft 1.1

Dischargecapacity
160 L [42.27 U.S.gal.]/min

(at pump rotation of 3600 min-1,
7.5 × 10-2MPa {0.76 kgf/cm2} [10.8 psi])

Cooling fan
Type Pressuretype

Diameter ø 400 mm [15.75 in.]

Thermostat
Type Wax type

Valve opening temperature 76.5 ± 2°C [169.7 ± 3.6°F] ( 90°C [194.0°F] when fully opened)

Electrical
system

Voltage- polarity 12V - negative(-) ground

Starter

Type M008T75171

Pinion meshingtype Solenoid shift

Output 12 V - 2.2 kW

Qty 1

Ring gearandpinion ratio 10/122

Alternator

Model number 3-phasealternating current, with rectifier

Output 12 V - 50 A

Speedin use 1000 to 18000 min-1

Regulatorsetvoltage 14.7 ± 0.3 V

Glow plug
Type Electric

Ratedvoltage - current 10.5 V - 9.7 A (30-secondduration)

Magnet valve
(Stop solenoid)

Ratedvoltage 12 V

Power consumption 20 W

Starting voltage 6.3 V or below

Return voltage 2.5 V or more

Coil resistance 8

Table 1-1 Main specifications (2 / 2)

Engine model S4S
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ELECTRICAL SYSTEM

12-14

2.3.13 Inspecting magnet switch
Inspect the magnetic switch for following items. Replace
the magneticswitch if it is defective.
(1) Opencircuit of coil

Check the continuity between terminal S and terminal
M, AISO check the continuity betweenterminal S and
ground, If continuity is not exist, the coil is open
circuit.

(2) Adhesion of contactor
Check that there is no continuity between terminal B
and terminal M.
If continuity is exist, the contactorarewelded closed. Inspecting magnetic switch

Terminal B

Terminal M

Terminal S
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ELECTRICAL SYSTEM
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2.7 Reassembling alternator

Reassembling alternator

2.7.1 Installing rectifier assembly and regulator
assembly

Install the rectifier assemblyand regulator assemblyon the
rear bracket.

Installing rectifier assembly and regulator
assembly

117.5 ± 19.5 N·m
{12 ± 1.9 kgf·m}
[86.7 ± 14.3 lbf·ft]

Regulator
assembly

Regulator
assembly
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FUEL SYSTEM

8-11

2.8 Inspecting and cleaning gauze filter of distribute type fuel injection pump

:$51,1*
Keep flames away when handling a diesel fuel. Wipe off any spilled fuel thoroughly.
Spilled fuel could cause a fire.

&$87,21
Cover the openings on the fuel injection pump to prevent dust from entering the fuel system.

When output shortageand/or hunting of the engineoccured,
the gauze filter may be dirty. Clean the gauze filter
accordingly.
(1) Cleanaroundthe injection pump.
(2) Drain the fuel in the injection pump, and remove the

fuel hoseand fuel pipe.
(3) Removethe spring with a tweezer.
(4) Removethe gauzefilter with a tweezer.
Note: When removing the gauze filter, be careful not to

damagethe metal meshof the gauzefilter.
(5) Removethe dirt and dust from the gauzefilter cleaning

with compressedair or diesel fuel. When damage is
found, or when the gauze filter is still dirty after
cleaning, replacethe gauzefilter with a new one.

(6) Install the cleanedgauze filter and new gasket,and in
reverseorder of disassembly,install the fuel pipe and
fuel hose.

Removing fuel hose and fuel pipe

Removing spring

Removing gauze filter

Fuel hose

Fuel pipe

Gasket

Spring

Gauze filter
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INTRODUCTION

V

Be careful of burns
Do not touch the engine during or immedi-
ately after operation
Do not touch the engine during or
immediately after operation to
avoid risk of burns.
To conduct maintenance and in-
spection work, wait until the engine
has cooled sufficiently, checking
the temperature gauge.

Slowly and carefully open radiator cap
Never attempt to open the radiator cap while the engine
is running or immediately after the engine stops. Give a
sufficient cooling time to the engine coolant before
opening the cap.
When opening the radiator cap, slowly turn the cap to
release internal pressure. To prevent scalds with steam
gushing out, wear thick rubber gloves or cover the cap
with a cloth.
Close the radiator cap tightly without fail.
The coolant is very hot and under pressure during en-
gine running or just after the engine stops. If the radia-
tor cap is not closed tightly, steam and hot coolant may
gush out and can cause scalds.

Add coolant only after the coolant tempera-
ture dropped
Do not add coolant immediately after the engine stops.
Wait until the coolant temperature lowers sufficiently to
avoid a risk of burns.

Never remove heat shields
The exhaust system, which becomes extremely hot
while the engine is operating, is provided with various
heat shields. Do not remove these heat shields. If any
of these heat shields have been removed owing to un-
avoidable circumstances during the work, be sure to re-
store them after the work is completed.

Be careful of exhaust fume poi-
soning
Operate engine in well-ventilated area
If the engine is installed in an en-
closed area and the exhaust gas is
ducted outside, ensure that there is
no exhaust gas leak from duct
joints.
Take care that the exhaust gas is
not discharged toward plants or animals.
Exhaust gas from the engine contains carbon monox-
ide and other harmful substances. Operating the en-
gine in an ill-ventilated area can produce gas
poisoning.

Protect ears from noises
Wear ear plugs
Always wear ear plugs when enter-
ing the machine room (engine
room). Combustion sound and me-
chanical noise generated by the en-
gine can cause hearing problems.

WARNING WARNING

WARNING
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