
Service
Manual

6724545 (11-97) Printed in U.S.A. © Melroe Company 1997

EQUIPPED WITH
BOBCAT INTERLOCK

CONTROL SYSTEM (BICSTM)

MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/


ACTUATORS 10-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ACTUATOR VOLTAGE TEST 10-1. . . . . . . . . . . . . . . . . .
A.H.C. COMPONENTS 10-1. . . . . . . . . . . . . . . . . . . . . . .
A.H.C./PWM CONTROLLER 10-1. . . . . . . . . . . . . . . . . .
A.H.C. HANDLE 10-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.H.C. STEERING LEVER 10-1. . . . . . . . . . . . . . . . . . . .
AIR CLEANER HOUSING 7-1. . . . . . . . . . . . . . . . . . . . . .
AIR CLEANER SERVICE 1-1. . . . . . . . . . . . . . . . . . . . . .
ALTERNATOR 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ALTERNATOR BELT 1-1. . . . . . . . . . . . . . . . . . . . . . . . . .
AXLE SEAL 4-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AXLE, BEARINGS AND SPROCKET 4-1. . . . . . . . . . . .

BATTERY 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BICSTM 8-1, 10-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BICSTM SYSTEM CONTROLLER 8-1. . . . . . . . . . . . . . . .
BICSTM VALVE 2-1, 10-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
BLOWER FAN 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BOB-TACH 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BOSS DIAGNOSTIC TOOL 8-1. . . . . . . . . . . . . . . . . . . .
BOSS INSTRUMENT PANEL 8-1. . . . . . . . . . . . . . . . . . .
BOSS UNIT 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BRAKE/TWO SPEED BLOCK 4-1. . . . . . . . . . . . . . . . . .
BUCKET POSITION VALVE 2-1. . . . . . . . . . . . . . . . . . . .

CAMSHAFT AND TAPPETS 7-1. . . . . . . . . . . . . . . . . . . .
CHAINCASE FLUID 4-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
COOLANT RECOVERY TANK 7-1. . . . . . . . . . . . . . . . . .
COOLING SYSTEM 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
CONTROL PANEL 3-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
CONTROL PEDALS 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
CONTROL PEDALS MOUNTING PANEL 2-1. . . . . . . .
CRANKSHAFT AND BEARINGS 7-1. . . . . . . . . . . . . . . .
CYLINDER HEAD 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

DECIMAL & MILLIMETER EQUIVALENTS 9-1. . . . . . .
DRIVE BELT 3-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DRIVE BELT IDLER PULLEY 3-1. . . . . . . . . . . . . . . . . . .
DRIVE BELT SHIELD 3-1. . . . . . . . . . . . . . . . . . . . . . . . . .
DRIVE BELT TENSIONER PULLEY 3-1. . . . . . . . . . . . .
DRIVE CHAINS 4-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.H.C.-ADVANCED HAND CONTROL SYSTEM
BICS-BOBCAT INTERLOCK CONTROL SYSTEM
BOSS-BOBCAT OPERATION SENSING SYSTEM
PWM-PULSE WITH MODULATION

ALPHABETICAL INDEX

ELECTRICAL/HYDRAULIC CONTROL REF. 8-1. . . . . .
ELECTRICAL SYSTEM INFORMATION 6-1. . . . . . . . . .
ENGINE 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE BLOCK 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE COOLER 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE COOLING SYSTEM 1-1. . . . . . . . . . . . . . . . . . . .
ENGINE LUBRICATION SYSTEM 1-1. . . . . . . . . . . . . . . .
ENGINE MUFFLER 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE MOUNTING BRACKET 7-1. . . . . . . . . . . . . . . . .
ENGINE OIL COOLER 7-1. . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE SPEED CONTROL 7-1. . . . . . . . . . . . . . . . . . . . .
ENGINE SPECIFICATIONS 9-1. . . . . . . . . . . . . . . . . . . . .
EXHAUST MANIFOLD 7-1. . . . . . . . . . . . . . . . . . . . . . . . . .

FAN DRIVE TENSION PULLEY 7-1. . . . . . . . . . . . . . . . . .
FAN GEARBOX 1-1 & 7-1. . . . . . . . . . . . . . . . . . . . . . . . . .
FAN GEARBOX/BLOWER HOUSING 7-1. . . . . . . . . . . .
FINAL DRIVE TRANSMISSION (CHAINCASE) 1-1. . . .
FLYWHEEL 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FRONT CHAINCASE COVER 4-1. . . . . . . . . . . . . . . . . . .
FRONT FUEL TANK 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
FRONT LIGHTS 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FRONT SIDE PANEL 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
FUEL INJECTOR NOZZLE 7-1. . . . . . . . . . . . . . . . . . . . . .
FUEL INJECTION PUMP 7-1. . . . . . . . . . . . . . . . . . . . . . .
FUEL LIFT PUMP 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FUEL SYSTEM 1-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

HANDLE CONTROL UNIT 10-1. . . . . . . . . . . . . . . . . . . . .
HANDLE CONTROL UNIT TEST 10-1. . . . . . . . . . . . . . . .
HYDRAULIC CONTROL VALVE 2-1, 10-1. . . . . . . . . . .
HYDRAULIC CONNECTION SPECIFICATONS 9-1. . . .
HYDRAULIC CYLINDER 2-1. . . . . . . . . . . . . . . . . . . . . . . .
HYDRAULIC/HYDROSTATIC FILTER 2-1. . . . . . . . . . . . .
HYDRAULIC/HYDROSTATIC FLUID SPEC. 9-1. . . . . . .
HYDRAULIC FLUID RESERVOIR 2-1. . . . . . . . . . . . . . . .
HYDRAULIC PUMP 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
HYDRAULIC SYSTEM INFORMATION 2-1. . . . . . . . . . .
HYDRAULIC/HYDROSTATIC SYSTEM 1-1. . . . . . . . . . .
HYDROSTATIC CONTROLLER 3-1. . . . . . . . . . . . . . . . . .
HYDROSTATIC MOTOR 3-1. . . . . . . . . . . . . . . . . . . . . . . .
HYDROSTATIC MOTOR COVER 3-1. . . . . . . . . . . . . . . .
HYDROSTATIC PUMP 3-1. . . . . . . . . . . . . . . . . . . . . . . . . .
HYDROSTATIC SYSTEM INFORMATION 3-1. . . . . . . . .

INTAKE MAINIFOLD 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . .

LIFT ARMS 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LIFT ARM BY-PASS CONTROL VALVE 2-1. . . . . . . . . .
LIFT ARM SUPPORT DEVICE 1-1. . . . . . . . . . . . . . . . . . .
LIFT CYLINDER(S) 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LIFTING AND BLOCKING THE LOADER 1-1. . . . . . . . .
LOADER SPECIFICATIONS 9-1. . . . . . . . . . . . . . . . . . . . .
LOADER TORQUE 9-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LUBRICATING THE LOADER 1-1. . . . . . . . . . . . . . . . . . .
LUBRICATION SYSTEM 7-1. . . . . . . . . . . . . . . . . . . . . . . .

MAIN RELIEF VALVE 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
MONITOR SERVICE CODES 8-1. . . . . . . . . . . . . . . . . . . .

Revised Mar. 99

Cont'd On Next Page

MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/


OIL COOLER 3-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OPERATION SENSING SYSTEM UNIT 8-1. . . . . . . . . .
OPERATOR CAB 1-1 & 5-1. . . . . . . . . . . . . . . . . . . . . . .
OPERATOR CAB GAS CYLINDER 5-1. . . . . . . . . . . . . .
OPERATOR SEAT 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .

PARKING BRAKE 4-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PARKING BRAKE PEDAL 4-1. . . . . . . . . . . . . . . . . . . . . .
PEDAL INTERLOCK LINKAGE 2-1. . . . . . . . . . . . . . . . .
PISTONS AND CONNECTING RODS 7-1. . . . . . . . . . .
PWM CONTROL HANDLE 8-1. . . . . . . . . . . . . . . . . . . . .
PWM ELECTRIC SOLENOID 8-1. . . . . . . . . . . . . . . . . . .
PWM MODULE 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PWM TROUBLESHOOTING 8-1. . . . . . . . . . . . . . . . . . .

RADIATOR 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
REAR CHAINCASE COVER 4-1. . . . . . . . . . . . . . . . . . . .
REAR DOOR 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
REAR FUEL TANK 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
REAR GRILL 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
REDUCTION GEARCASE 4-1. . . . . . . . . . . . . . . . . . . . .
RELAY SWITCHES 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
REMOTE START SWITCH 1-1. . . . . . . . . . . . . . . . . . . . .
ROCKER SHAFT 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
RPM SENSOR 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SEAT BAR 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SEAT BAR RESTRAINT SYSTEM 1-1. . . . . . . . . . . . . . .
SEAT BAR SENSOR 8-1. . . . . . . . . . . . . . . . . . . . . . . . . .
SEAT SENSOR 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SENDER AND SENSOR 8-1. . . . . . . . . . . . . . . . . . . . . . .
SERVICE CODES 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SERVICE SCHEDULE 1-1. . . . . . . . . . . . . . . . . . . . . . . . .
STANDARD INSTRUMENT PANEL 6-1. . . . . . . . . . . . . .
STARTER 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
STEERING LEVERS 3-1. . . . . . . . . . . . . . . . . . . . . . . . . .
STEERING LINKAGE 3-1. . . . . . . . . . . . . . . . . . . . . . . . . .
SWITCH HANDLE 10-1. . . . . . . . . . . . . . . . . . . . . . . . . . .
SYSTEM ANALYSIS 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . .

TILT CYLINDER(S) 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .
TILT JUNCTION BLOCK 2-1. . . . . . . . . . . . . . . . . . . . . . .
TIMING CASE AND DRIVE ASSEMBLY 7-1. . . . . . . . .
TIRE MAINTENANCE 1-1. . . . . . . . . . . . . . . . . . . . . . . . .
TOWING THE LOADER 1-1. . . . . . . . . . . . . . . . . . . . . . .
TRACTION LOCK 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TRANSPORTING THE LOADER 1-1. . . . . . . . . . . . . . . .
TROUBLESHOOTING 2-1, 3-1, 6-1, 7-1 & 8-1. . . . . .
TROUBLESHOOTING (A.H.C.) 10-1. . . . . . . . . . . . . . . .
TURBOCHARGER 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . .

VALVE CLEARANCE 7-1. . . . . . . . . . . . . . . . . . . . . . . . . .
VALVE, VALVE GUIDE AND SPRINGS 7-1. . . . . . . . . .

U.S. TO METRIC CONVERSION 9-1. . . . . . . . . . . . . . . .

ALPHABETICAL INDEX (Cont'd)

Revised Mar. 99

MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/


PREVENTIVE
MAINTENANCE

HYDRAULIC
SYSTEM

HYDROSTATIC
SYSTEM

DRIVE
SYSTEM

MAIN
FRAME

ELECTRICAL
SYSTEM

ENGINE
SERVICE

ADVANCED
HAND CONTROL
SYSTEM

SPECIFICATIONS

SYSTEMS
ANALYSIS

963 Bobcat Loader
i Service Manual

FOREWORD ii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SAFETY INSTRUCTIONS v. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SERIAL NUMBER LOCATIONS vii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DELIVERY REPORT vii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BOBCAT LOADER IDENTIFICATION viii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PREVENTIVE MAINTENANCE 1-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HYDRAULIC SYSTEM 2-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HYDROSTATIC SYSTEM 3-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DRIVE SYSTEM 4-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MAIN FRAME 5-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ELECTRICAL SYSTEM 6-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ENGINE SERVICE 7-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SYSTEM ANALYSIS 8-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SPECIFICATIONS 9-1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ADVANCED HAND CONTROL SYSTEM 10-1. . . . . . . . . . . . . . . . . . . . . . . . . .

CONTENTS

Revised Mar. 99

CALIFORNIA
PROPOSITION 65 WARNING

Diesel engine exhaust and some of its
constituents are known to the State of California

to cause cancer, birth defects and other
reproductive harm.

MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/


ENGINE (Cont'd)

Removal And Installation (Cont'd)

Disconnect the engine wiring harness (Item 1) [A] from
the loader cab wiring harness.

Disconnect the wiring harness (Item 1) [B] from the
hydraulic filter sending switch.

Disconnect the wiring harness (Item 2) [B] from the
loader PWM wiring harness.

Disconnect the wiring harness (Item 1) [C] from the
hydraulic control valve sender.

Disconnect the wiring harness (Item 2) [C] from the
charge pressure sender.

A

N-15728

1

B

N-15809

2

1

Service Manual-7-43-
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PWM TROUBLESHOOTING (Cont'd)

Chart

When the lights are flashing, the key needs to be
turned OFF and then ON. If the problem still exists they
will continue to flash.

Proportional flow cannot be engaged if the lights are
blinking.

Continuous flow (detent) can be engaged if alternate
blinking lights are off after the key switch is turned OFF
and then ON (during a proportional flow switch failure).

The PWM module sends a diagnostic code to the
Auxiliary Hydraulic Switch lights when the conditions
listed in the chart below occur.

Revised Mar. 99

Momentary LED
(Item 1) [A]

Detent LED
(Item 2) [A] PROBLEM AREA PROBLEM CAUSE

Light Blinking

Light Off

Light Blinking

*Blinking/OFF

Light OFF

Light Blinking

Light Blinking

*OFF/Blinking

Base End Solenoid or Wiring

Rod End Solenoid or Wiring

Diverter Solenoid or Wiring

Proportional Flow Switch
(Right Handle)

Wires Disconnected
Wires Shorted
Wires Cut
Solenoid failed. Perform solenoid
coil test.
PWM module failed.

Wires Disconnected
Wires Shorted
Wires Cut
Solenoid failed. Perform solenoid
coil test.
PWM module failed.

Wires Disconnected
Wires Shorted
Wires Cut
Solenoid failed. Perform solenoid
coil test.
PWM module failed.

Wires Disconnected
Wires Shorted
Wires Cut
Proportional flow switch failed.
Check voltage to switch.
Perform handle test.
PWM module failed.

*Alternate Blinking Lights

A

P-03272
2

1

-8-26-
963 Bobcat Loader

Service Manual
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HYDRAULIC/HYDROSTATIC FLUID SPECIFICATIONS

Specifications

Use Melroe hydraulic/hydrostatic transmission fluid (P/N 6563328). If this fluid is not
available, use 10W-30 or 10W-40 SAE Motor Oil (5W-30 for 0°F [-18°C] and
Below).

DO NOT use automatic transmission fluids in the loader or permanent damage to the
transmission will result.

Diesel fuel or hydraulic fluid under
pressure can penetrate skin or eyes
causing serious injury. Fluid leaks
under pressure may not be visible.
Use a piece of cardboard or wood to
find leaks. Do not use your bare
hand. Wear safety goggles. If fluid
enters skin or eyes, get immediate
medical attention.

W-2074-1285

When temperatures below zero degree F (-18°C) are common, the loader must be
kept in a warm building. Extra warm-up time must be used each time the loader is
started during cold temperature conditions. Cold fluid will not flow easily and it makes
action of the hydraulic function slower. Loss of fluid flow to the hydrostatic
transmission pump (indicated by TRANS light ON) can cause transmission damage
in less than 60 seconds.

During cold weather 32°F (0°C) and
below, do not operate machine until
the engine has run for at least five (5)
minutes at less than half throttle.
This warm-up period is necessary
for foot pedal operation and safe
stopping. Do not operate controls
during warm-up period. When
temperatures are below -20°F
(30°C), the hydrostatic oil must be
heated or kept warm. The
hydrostatic system will not get
enough oil at low temperatures. Park
the machine in an area where the
temperature will be above 0°F
(-18°C), if possible.

W-2027-1285

Added June 98
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Service Manual-9-19-

MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/


MidWestTech  |  Bobcat 963 Skid Steer Loader Service Manual  |  Publication 6724545_11_97 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/bobcat-963-skid-steer-loader-service-manual-6724545-11-97/

