
BOSS® UNIT

Removal and Installation

Raise the operator cab. (See Page 1–1.)

The sensing system unit is located under the steering
lever control panel on the left fender.

Loosen the nuts from the sensing system unit (Item 1)
[A].

Use a screwdriver and remove the two connectors (Item
2) [A].

Remove the sensing system unit from the mounting
bracket.

Installation: Tighten the mounting nuts to 80–90 in.–lbs.
(9,0–10,2 Nm) torque.
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BOSS® INSTRUMENT PANEL

Removal and Installation

Pry the rubber light mount free from the operator cab
(both sides) [A].

Lower the light from the operator cab to locate the three
instrument panel mounting bolts (Item 1) [B] (both sides).

Remove the three mounting bolts and pull the left panel
(Item 1) [C] down from the operator cab.

Installation: Be careful to not overtighten the panel
mounting bolts to prevent stripping the threaded holes of
the panels.

Disconnect the wire harness connectors from the panel
and remove the panel.

Remove the three mounting bolts and pull the right panel
(Item 1) [D] down from the operator cab.

Installation: Be careful to not overtighten the panel
mounting bolts to prevent stripping the threaded holes of
the panels.

Disconnect the wire harness connectors from the panel
and remove the panel.
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Fig. [A]:
Item Description Volts

• Take voltage measurements by probing into wires near
the PWM module shown in figure [A]. All connectors
must remain plugged into their respectful harness.

• Turn the key to the ON position with the engine OFF.

• Turn the switches ON to get their appropriate readings.
(Example: Input from Proportional flow switch – Push
switch full left then full right to get the voltage readings
listed below.)

• Press the auxiliary mode switch (Item 2) [B] twice.
Both Green lights will be ON. Check Items 17, 18, or
19.

PWM MODULE

Description

  1 Input for Attachment I.D. 11.5
  2 Ground   0
  3 Input from Key Switch 12.0
  4 Input from *Mode Switch   9.5
  5 Output to Momentary Light   7.5
  6 Output to Aux. Hyd. Switch 11.0
  7 Output to Detent Light   6.5
  8 Input from Key Switch (Bleed position) 12.5
  9 Output to **High Flow Solenoid (Not Used) 11.5

Non–High Flow Loaders   0
10 Input from Proportional Flow Switch       0.5–1.5
11 Ground to Proportional Flow Switch   0
12 Output to Proportional Flow Switch   2.0
13 Input for Loader Model I.D. 12.0
14 Input from Detent Switch 12.0
15 Input from Rear Aux. Base Switch 11.0
16 Input from Rear Aux. Rod Switch 11.0
17 Output to Rear Aux. Diverter Solenoid 10.0
18 Output to Aux. Rod Solenoid 0–6.0
19 Output to Aux. Base Solenoid 0–6.0

NOTE: Item descriptions are listed below as Input to
or Output from the Module. Voltage readings
are approximate. They are affected by battery
condition (system voltage). Voltage readings
for Items 10, 18, and 19 are variable and
correspond to Proportional Flow Switch
travel.

*Input signal is present only as Auxiliary Hydraulic Switch
is pushed.

**Output signal goes to High Flow dash panel switch, then
to solenoid. Used only on H models. Zero voltage on
non–high flow loaders.

Key Switch Item 1 [B]
Auxiliary Hydraulic Switch Item 2 [B]
Momentary Light Item 3 [B]
Detent Light Item 4 [B]
High Flow Switch Item 5 [B]

Proportional Flow Switch Item 1 [C]
Detent Switch Item 2 [C]
Rear Aux. Switch (Base & Rod) Item 3 [C]
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A

TS–01433

PWM MODULE (Cont’d)

Description (Cont’d)

Fig. [A]:
Item Description Volts
  1 Input from BICS™ Auxiliary Deactivation  12.0
  2 For future use
  3 For future use
  4 For future use

• Take voltage measurements by probing into wires near
the PWM module. All connectors must remain plugged
into their respectful harness

• Sit in the operator’s seat. Turn key to ON position.
Lower the seat bar. Check that the BICS™ controller
lights are on. Check input voltage (Item 1) [A]. Press
the auxiliary hydraulics mode switch. The mode switch
light will come ON. Raise the seat bar. The light should
be OFF. Input voltage will drop to less than 1.0 volts.

NOTE: Item descriptions are listed below as Input to
or Output from the Module. Voltage readings
are approximate. They are affected by battery
condition (system voltage).

Revised Mar. 99

PWM TROUBLESHOOTING

Conditions

• Auxiliary Hydraulic Switch lights  will  not  come  ON.
Check the following:

PWM fuse
Wires disconnected, shorted, or cut.
Auxiliary hydraulic switch failure.
Module failure.

Use  the voltage tests in the wire identification
section to determine the cause.

• Auxiliary Hydraulic Switch  lights    are    flashing.    See
the troubleshooting chart. (See Page 8–25.)

963 Bobcat Loader
–8–25– Service Manual421 of 500



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
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PWM CONTROL HANDLE

Handle Testing

The right side steering lever handle switch (Item 1) [A]
controls the proportional flow to front auxiliary. Test the
switch with a Ohm test meter.

Disconnect the handle switch harness from the controls
harness. Use the chart below to test the handle switch.

Handle Switch Position
Test between
handle wires

White/Black
& White

White/Red
& White

White/Red &
White/Black

Full Left

4.5–5.5
K–Ohms

0.5–1.5
K–Ohms

3.5–4.5
K–Ohms

Center

4.5–5.5
K–Ohms

2.3–2.7
K–Ohms

2.3–2.7
K–Ohms

Full Right

4.5–5.5
K–Ohms

3.5–4.5
K–Ohms

0.5–1.5
K–Ohms

NOTE: Push the switch gradually from center to
either left or right. The Ohm reading must
change gradually. Replace the handle switch
assembly if required.

PWM ELECTRIC SOLENOID

Solenoid Coil Testing

The front auxiliary solenoid valves (Item 1) [B] are located
in the hydraulic control valve. Test the solenoid coils with
a Ohm test meter.

Disconnect the coil from the controls harness. The correct
reading is 1–5 Ohms.

Revised Mar. 99
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ELECTRICAL/HYDRAULIC CONTROLS REFERENCE
Controls Identification Chart

Left Side
Control Handle

Switches

Switch
Number

1

2

3

4

5

6

7

8

9

10, 11, 12,
13, 14

Attachment
Harness
Terminal
Activated

K

K

K

K, A, D

K, A, C

K, E

K, F

K, G

K, H

K

Attachment
Harness

Connector
Right Side

Control Handle
Switches

Solenoid
Number

Activated

   RH

1     1

2     2

1     1

2    2, 3

1    1, 3

1    1, 3

1    1, 3

1    1, 3

1    1, 3

–     ––

Viewed from front
(pin side of connector)

of loader.

Solenoid
Number

Hydraulic
Coupler

Wiring
Color

1

2

3 (Top)

4 (Bottom)

Front
Female

Front
Male

Diverter

Bleed – Rear
Male & Female

Dk. Green/
Red

Dk. Green/
Lt. Green

Yellow

Dk. Green/
Yellow

9
6
3

MC–02314

RH – Loaders with Rear Hydraulics Option.

*  If harness terminals K & L are jumped together, switches 4 thru 9 will function the same as switch 3.

*

4

3

1

2

Revised Mar. 99 –8–28–
963 Bobcat Loader

Service Manual424 of 500



SPECIFICATIONS

963 Bobcat Loader
Service Manual–9–1–

SPECIFICATIONS

DECIMAL & MILLIMETER EQUIVALENTS
Chart 9–20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ENGINE SPECIFICATIONS
Camshaft And Thrust Washer 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Connecting Rod And Bearings 9–6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crankshaft 9–6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crankshaft Re–Grind Data 9–7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cylinder Block 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cylinder Head 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cylinder Liners 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Engine Torque 9–11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Exhaust Valves 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fuel Lift Pump 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fuel Injection Pump 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Flywheel 9–9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fuel Injectors 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
General 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Intake Valves 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Main Bearings 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oil Pump, Gear And Relief Valve 9–9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Piston And Piston Rings 9–6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rocker Shaft, Rockers And Bushings 9–6. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Thrust Washers 9–8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Timing Case And Timing Gears 9–9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Turbocharger 9–9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve Guides 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve Springs 9–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Water Pump And Thermostat 9–10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

HYDRAULIC CONNECTION SPECIFICATIONS
Flare Fitting 9–15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
O–ring Face Seal Connection 9–15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
O–ring Flare Fitting 9–16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Port Seal Fitting 9–18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Straight Thread O–ring Fitting 9–15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tubelines and Hoses 9–15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

HYDRAULIC/HYDROSTATIC FLUID SPECIFICATONS
Specifications 9–19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

LOADER SPECIFICATIONS
Capacities 9–4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Controls 9–3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Drive System 9–4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Electrical 9–4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Engine 9–3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hydraulic System 9–4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Performance 9–3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Specifications 9–3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tires 9–4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

LOADER TORQUE
Specifications 9–12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TORQUE SPECIFICATIONS FOR BOLTS
Torque For General Metric Bolts 9–14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Torque For General SAE Bolts 9–13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

U.S. TO METRIC CONVERSION
Chart 9–20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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