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SCHEMATIC SYMBOLS AND DEFINITIONS

HYDRAULIC SYMBOLS - ELECTRICAL
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ELECTRICAL SYMBOLS
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BASIC HYDRAULIC
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CONTROL
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Spring
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Solenoid Servo Thermal Detent

COMBINATION CONTROLS
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Fuse:  A component in an electrical circuit that will open the circuit if too much current flows through it.

Switch (Normally Open):  A switch that will close at a specified point (temp, press, etc.). The circle indicates
that the component has screw terminals and a wire can be disconnected from it. 

Switch (Normally Closed):   A switch that will open at a specified point (temp, press, etc.). 
No circle indicates that the wire cannot be disconnected from the component. 

Ground (Wired):  This indicates that the component is connected to a grounded wire.
The grounded wire is fastened to the machine.

 

Ground (Case):  This indicates that the component does not have a wire connected to ground. 
It is grounded by being fastened to the machine.

Reed Switch: A switch whose contacts are controlled by a magnet.  A magnet closes the contacts of
a normally open reed switch; it opens the contacts of a normally closed reed switch. 

Sender:
  

A component that is used with a temperature or pressure gauge. 
The sender measures the temperature or pressure.
Its resistance changes to give an indication to the gauge of the temperature or pressure.

Relay (Magnetic Switch):
 
A relay is an electrical component that is activated by electricity.
It has a coil that makes an electromagnet when current flows through it.
The electromagnet can open or close the switch part of the relay.

Solenoid:
 
A solenoid is an electrical component that is activated by electricity. 
It has a coil that makes an electromagnet when current flows through it.
The  electromagnet can open or close a valve or move a piece of metal that can do work.

Magnetic Latch Solenoid:  An electrical component that is activated by electricity and held latched by a 
permanent magnet. It has two coils (latch and unlatch) that make electromagnet 
when current flows through them. It also has an internal switch that places 
the latch coil circuit open at the time the coil latches. 

BASIC ELECTRICAL COMPONENT SYMBOLS
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RELEASED PRESSURE

REMOTE SUPPLY PRESSURE

PILOT CONTROL

Spring Loaded Gas Charged

ACCUMULATORS

Crossing Joining

LINES

Double ActingSingle Acting

CYLINDERS
Unidirectional

Bidirectional

FIXED DISPLACEMENT

VARIABLE DISPLACEMENT
NON- COMPENSATED

PUMPS

Unidirectional

Bidirectional

Unidirectional

Bidirectional

FIXED DISPLACEMENT

VARIABLE DISPLACEMENT
NON- COMPENSATED

MOTORS

Unidirectional

Bidirectional

Two
Position

Infinite
Positioning

FLOW IN ONE
DIRECTION

FLOW ALLOWED IN
EITHER DIRECTION

Three
Position

CROSS
FLOW

PARALLEL
FLOW

INTERNAL PASSAGEWAYS

1

2

AG-C4
111-7898

L-C12
3E-5179

9X-1123 Component
Part Number

Pin or Socket Number

Part Number: for
Connector Plug

Harness Identification Letter(s): (A, B, C, AA, AB, AC, ...)

Plug

325-AG135   PK-14

Wire Color
Wire Gauge

Receptacle

1

1
2

2
Sure-Seal connector: Typical representation
of a Sure-Seal connector. The plug and receptacle 
contain both pins and sockets.

Deutsch connector: Typical representation
of a Deutsch connector. The plug contains all 
sockets and the receptacle contains all pins.

Fuse (5 Amps)

5A

Harness identification code:
This example indicates wire group 325,

wire 135 in harness "AG".

L-C12
3E-5179

Wire, Cable, or Harness Assembly Identification: 
Includes Harness Identification Letters and Harness 
Connector Serialization Codes (see sample).

Harness Connector Serialization Code: The "C" stands for 
"Connector" and the number  indicates which connector in the 
harness (C1, C2, C3, ...)

HARNESS AND WIRE SYMBOLS
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COMPONENT TABLE

Description Part
Number

Schematic
Location

Machine
Location

Accumulator GP - Precharge (CE Certified) 220-2718 C-12, C-11 1
Accumulator GP - Precharge (CE/CRN Certified) 350-5572 C-12, C-11 2
Accumulator GP - Precharge (SELO Certified) 455-1923 C-12, C-11 3
Accumulator GP - Precharge (Secondary Park Brake) 424-7847 B-11 4
Brake GP - Parking 294-7730 D-8 5
Control GP - Foot Brake 305-5531 C-9 6
Cooler GP - Axle 190-7625 E-12 7
Cylinder GP - Steering 6E-1244 E-16, E-15 8
Filter GP - Oil 295-6259 D-12 9
Filter GP - Screen 328-8454 A-13 10
Manifold GP - Control 273-8751 C-11 11
Pump GP - Axle Oil Cooling 398-8976 B-12 12
Pump GP - Brake 398-8977 A-11 13
Pump GP - Secondary Steering 101-4007 C-13 14
Pump GP - Steering 844k 395-0834 B-14 15
Pump GP - Steering 990k 392-0758 B-14 16
Screen GP - Steering Pump Discharge 288-5769 C-14 17
Sensor GP -  Pressure (Brake Accum / Park Brake Oil) 344-7391 D-7 18
Sensor GP - Axle Temp 288-8390 D-9, B-9 19
Switch AS - Pressure 327-4608 B-7 20
Tank GP - Hyd 394-0244 A-12 21
Valve GP - Brake (Park Brake Override Attach) 252-0742 C-7 22
Valve GP - Breaker 358-9477 B-12 23
Valve GP - Check 111-7775 C-16 24
Valve GP - Check 123-4750 B-15 25
Valve GP - Check 145-8983 E-12 26
Valve GP - Check 123-4750 B-11 27
Valve GP - Check (Pilot Cushion) 176-9369 C-16 28
Valve GP - Check (Pilot Override) 176-9371 D-16 29
Valve GP - Check (Secondary Steering Load) 7J-7423 E-14 30
Valve GP - Check (Steering Load) 6E-3780 D-14 31
Valve GP - Control (Park Brake) 349-4389 C-8 32
Valve GP - Diverter (Secondary Steering) 2U-7345 E-13 33
Valve GP - Make Up 4B-9782 D-15 34
Valve GP - Neutralizer 296-5662 C-16, C-15 35
Valve GP - Pilot 249-5615 B-16 36
Valve GP - Pilot (Steer W/Switch Protection) 6E-3078 C-14 37
Valve GP - Pressure Reducing (Secondary Steering) 6E-4286 D-15 38
Valve GP - Relief 100-4335 D-15 39
Valve GP - Relief 6E-3985 E-16 40
Valve GP - Relief 224-5741 D-12 41
Valve GP - Relief (Brake Pump) 234-0351 B-12 42
Valve GP - Relief (Secondary Steering) 6E-3986 E-13 43
Valve GP - Secondary Steering (990k/844k Std)  301-4608 E-13 44
Valve GP - Shuttle 4T-1860 E-15 45
Valve GP - Shuttle (Park Brake Override Attach) 8J-6875 C-7 46
Valve GP - Steering (990k Std) 301-4605 E-13 47
Valve GP - Tandem Brake 435-3890 C-9 48

Component Locations

Steering and Brake System - 990K / 844K



COMPONENT TABLE

Description Part
Number

Schematic
Location

Machine
Location

Component Locations

Cooler GP - Axle Oil 335-3449 I-16, H-12 49
Filter GP - Screen 230-3633 I-13, I-15 50
Manifold GP - Relief 257-5613 H-15 51
Pump / Motor GP - Axle Cooling 340-2113 H-13 52
Valve GP - Check 104-7108 I-14 53
Valve GP - Check 124-5596 I-12 54
Valve GP - Diverter 166-8497 H-15 55
Valve GP - Solenoid 329-5064 H-15 56
Valve GP - Sequencing 440-9695 H-15 57

Axle Oil Cooling System - 990K / 844K



COMPONENT TABLE

Accumulator GP - Precharge 450-0392 H-1 58
Accumulator GP - Precharge 245-2975 F-5 59

Actuator GP 217-6720 H-5, H-4,
H-3

60

Actuator GP 217-6719 H-5, H-4,
H-3

61

Cooler AS - Air To Oil 261-3853 D-5 62
Cyl GP - Lift (High Lift) (Not Shown) 351-8446 J-5, J-2 63
Cyl GP - Lift (Logger Attach (Not Shown) 262-3668 J-5, J-2 64
Cyl GP - Lift (Standard) 394-4402 J-5, J-2 65
Cyl GP - Tilt (High Lift) (Not Shown) 420-5536 J-4 66
Cyl GP - Tilt (Logger Attach) (Not Shown) 423-9727 J-4 67
Cyl GP - Tilt (Standard) 417-0818 J-4 68
Filter GP - Element 4T-3134 C-4 69
Filter GP - Oil 328-8454 D-4 70
Filter GP - Oil 295-6259 D-5 71
Motor GP - Fan 159-7166 E-5 72
Orifice (Not Shown) 384-5447 D-5 73
Plug 1T-0936 G-1 74
Pump GP - Fan 392-0757 E-3 75
Pump GP - Impl (Double) 398-8229 D-2 76
Screen - Hydraulic 380-8484 D-5, C-5 77
Screen AS 9T-9227 C-5 78
Screen GP (Not Shown) 172-2395 D-2 79

Screw - Bleeder 9F-2167 H-1, J-3,
J-4

80

Tank GP - Hyd 394-0234 C-5 81
Valve - Check 9T-1013 G-6 82
Valve - Check (Float) 6E-1291 H-5 83
Valve - Manual Lower 112-1817 G-5 84
Valve AS - Breaker 358-9477 D-4 85
Valve GP - Check 4T-5896 I-6 86
Valve GP - Check 123-4750 F-5 87
Valve GP - Check 201-7651 G-1 88
Valve GP - Check 353-2313 D-5 89
Valve GP - Check (load) 102-4156 H-3, H-4 90
Valve GP - Control 366-8212 J-6 91
Valve GP - Control (Logger / 3rd Function)  (Not Shown) 366-8213 J-6 92
Valve GP - Dead Engine Lower 370-0438 I-6 93
Valve GP - Makeup 193-0629 E-5 94
Valve GP - Relief 425-6958 H-3 95
Valve GP - Relief 367-8969 F-5 96
Valve GP - Relief (Aux Line) (Not Shown) 423-7705 I-4 97
Valve GP - Relief (Aux Line) (Not Shown) 423-7705 I-3 98
Valve GP - Relief (Lift Rod End / Tilt Head End) 423-7707 I-4 99
Valve GP - Relief (Lift, Head End) 423-7709 H-5 100
Valve GP - Relief (Tilt, Rod End) 165-2488 I-4 101
Valve GP - Ride Control (Attach) 452-4868 G-2 102
Valve GP - Shuttle 4T-1860 I-5 103
Valve GP - Solenoid (Implement Pilot Supply) 396-1209 H-6 104
Valve GP - Solenoid (Lift Float) 147-1223 G-5 105
Valve GP - Solenoid (Ride Control Activation) 352-2734 H-2 106
Valve GP - Solenoid (Ride Control Bal Spool) 397-9397 G-2 107

Implement / Fan System - 990K

Description Part
Number

Schematic
Location

Machine
Location

Component Locations



COMPONENT TABLE

Accumulator GP 245-2975 J-9 106
Connector - Orifice 260-9227 J-8 107
Connector - Orifice 315-5865 J-10 108
Cooler AS - Impl 261-3853 H-12 109
Cyl GP - Lift 390-6321 H-7 110
Cyl GP - Tilt 109-8832 H-7 111
Cyl GP - Tilt 109-8833 I-7 112
Filter GP - Fan Pump / Motor 328-8454 G-11 113
Filter GP - Hyd Oil 4T-3134 F-9 114
Filter GP - Implement Pilot Oil 295-6259 I-11 115
Manifold GP - Eh Pilot Controls 332-1115 J-9 116
Motor GP - Fan 159-7166 H-11 117
Pump GP - Fan 392-0757 G-10 118
Pump GP - Implement  157-0956 G-8 119
Screen - Hyd Oil 380-8484 F-9, F-8 120
Screen AS 9T-9227 F-9 121
Tank GP - Hyd 394-0234 F-8 122
Valve - Check (Load) 9T-3746 H-9 123
Valve - Makeup 6E-4343 H-8 124
Valve - Manual Lower  112-1817 G-8 125
Valve - Relief Poppet 6J-2561 I-9 126
Valve AS - Breaker 358-9475 G-9 127
Valve GP - Check 353-2313 H-11 128
Valve GP - Check 177-3868 I-9 129
Valve GP - Check (Tilt) 9T-3746 H-10 130
Valve GP - Control (Dozer) 394-8535 H-10 131
Valve GP - Control (Dual Tilt)  225-2321 I-8 132
Valve GP - Lift (Unloading) 3G-1201 H-10 133
Valve GP - Lift System 241-8833 H-9 134
Valve GP - Makeup 193-0629 H-11 135
Valve GP - Pressure Relief 252-8038 I-9 136
Valve GP - Relief Poppet 6J-2561 H-10 137
Valve GP - Shuttle 8J-7430 G-10 138
Valve GP - Shuttle  249-7805 G-7 139
Valve GP - Shuttle (Ball Resolver) 4T-4073 G-9 140
Valve GP - Solenoid 3E-9205 I-8 141
Valve GP - Solenoid (Impl Controls) 111-9916 J-9 142
Valve GP - Solenoid (Impl Pilot Supply) 233-7126 J-9 143
Valve GP - Tilt 1U-0368 H-10 144
Valve GP - Tilt (Unloading) 9J-4794 H-9 145

Implement / Fan System - 844K

Description Part
Number

Schematic
Location

Machine
Location

Component Locations



COMPONENT TABLE

Sensor GP - Steering Tank Oil Press (844/990) 288-8390 A-12 146
Sensor GP - Brake Accum Press (844/990) 344-7391 B-11 147
Sensor GP - Impl Pilot Oil Press (844) 344-7389 J-8 148
Sensor GP - Demand Fan Oil Press (844) 344-7391 H-11 149
Sensor GP - Impl Tank Oil Temp (844) 256-6453 F-8 150
Sensor GP - Impl Fixed Pump Oil Press (844) 349-1178 G-8 151
Sensor GP - Lift Cyl Press (990) 237-0227 J-5 152
Sensor GP - Impl Pilot Oil Press (990) 344-7389 F-6 153
Sensor GP - Impl Tank Oil Temp (990) 256-6457 C-4 154
Sensor GP - Impl Pump Oil Press (990) 349-1178 D-2 155
Sensor GP - Demand Fan Oil Press (990) 344-7391 E-5 156

990K / 844K Additional Pressure Sensors

Description Part
Number

Schematic
Location

Machine
Location

Component Locations



TAP TABLE

Tap
Number Description Schematic

Location

SB1 Steering Cylinder Pressure E-16
SB2 Steering Cylinder Pressure E-16
SB3 Secondary sterring Pump Pressure D-1
SB4 Steering Supply Pilot Pressure B-1
SB5 Steering Pump Pilot Pressure A-16
SB6 Steering Pump Pressure B-14
SB7 SOS Oil Sampling D-13
SB8 Axle Oil Return Pressure B-13
SB9 Axle Oil Pump Pressure B-12
SB10 Rear Brake Supply Pressure C-12
SB11 Front Brake Supply Pressure C-11
SB12 Service Brake Pressure Front D-10
SB13 Service Brake Pressure Rear B-10

AA Lift Head End Pressure J-5
BB Lift Rod End Pressure J-5
CC 3rd Function Pressure J-4
DD 3rd Function Pressure J-3
EE Impl Pilot Supply Pressure F-5
FF Fan Pump Discharge Pressure F-4
GG Impl Pump Pressure D-4
HH Impl Pump Pressure D-2
JJ Fan Motor Return Pressure D-5

KK Tilt Pilot Pressure J-10
LL Tilt Pilot Pressure J-8
NN Lift Pilot Pressure J-10
PP Lift Pilot Pressure J-8
RR Fan Pump Discharge Pressure G-11
SS Fan Return Oil Pressure G-11
TT Impl Pump Pressure G-8
UU Impl Pump Pressure G-8
YY Fan Motor Return Pressure G-10

Tap Locations
Pressure, Sampling, and Sensor

990K / 844K Steering and Brake Taps

990K Implement / Fan System Taps

844K Implement / Fan System Taps
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Components are shown installed on a fully operable machine with the key and engine off, transmission shifter
in neutral and with parking brake set.
Refer to the appropriate Service Manual for Troubleshooting, Specifications and Systems Operations.

990K HYDRAULIC SCHEMATIC PART NUMBER: 392-4647, CHANGE: 02, VERSION: -
844K HYDRAULIC SCHEMATIC PART NUMBER: 397-2735, CHANGE: 02, VERSION: -
990K AND 844K BRAKE SCHEMATIC PART NUMBER: 418-3405, CHANGE: 00, VERSION: - 

THIS SCHEMATIC IS FOR THE 990K WHEEL LOADER AND 
THE 844K WHEEL DOZER HYDRAULIC SYSTEM
MEDIA NUMBER: UENR1696 

Refer to the Parts Manual using a specific serial number prefix in SIS before ordering parts from this schematic.

A

B

C

D

E

F

1234567891011121314

G

H

I

J

A

B

C

D

E

F

G

H

I

J

1516

12345678910111213141516

HYDRAULIC CIRCUIT COLOR DESCRIPTIONS
FAN PUMP OUTPUT CIRCUIT
IMPLEMENT PUMP OUTPUT CIRCUIT
STEERING PUMP OUTPUT CIRCUIT

STEERING CIRCUIT
TILT CYLINDER CIRCUIT
SUPPLY LINE
BRAKE CIRCUIT
BRAKE PUMP CIRCUIT
DRAIN / RETURN LINE
LIFT CYLINDER CIRCUIT
AXLE COOLING MOTOR / PUMP CIRCUIT
3RD FUNCTION VALVE CIRCUIT

ELECTRICAL CIRCUITS

LINE PATTERNS

Drain / Return Lines

Component Group

Pilot / Load Sensing Pressure

Pressure Line

CALLOUTS

Taps (Pressure, Sampling, Sensor - by letter)YY

(52) VALVE GP - CONTROL
138-1234

Callout Number
(Machine Location from

Component LocationsTable) 

Component
Name

Part Number

Connectors (By letter)DL DL D

Air Line

AXLE COOLING OIL CIRCUIT

SECONDARY STEERING PUMP OUTPUT CIRCUIT

STEERING AND BRAKE SYSTEM

AXLE OIL COOLING SYSTEM 844K IMPLEMENT / FAN SYSTEM

990K IMPLEMENT / FAN SYSTEM

INTERNAL CYLINDER VALVES

AOS AOR

AOCD

AOR

AOS

AOCD

(18) SENSOR GP - PRESSURE
BRAKE ACCUM / PARK BRAKE OIL

(21) TANK GP - HYD

(13) PUMP GP - BRAKE

(42) VALVE GP - RELIEF (BRAKE PUMP)

(12) PUMP GP
AXLE OIL COOLING

(23) VALVE GP - BREAKER

(10) FILTER GP - SCREEN

(15) 844K:
(16) 990K:

(36) VALVE GP - PILOT

(35) VALVE GP
NEUTRALIZER

(28) VALVE GP
CHECK (PILOT CUSHION)

(29) VALVE GP
CHECK (PILOT OVERRIDE)

(24) VALVE GP - CHECK

(38) VALVE GP
PRESSURE REDUCING

(37) VALVE GP - PILOT
STEER W/SWITCH PROTECTION

(17) SCREEN GP 
STEERING PUMP DISCHARGE

(14) PUMP GP
SECONDARY STEERING

(9) FILTER GP - OIL

(41) VALVE GP - RELIEF

(7) COOLER GP - AXLE

(26) VALVE GP - CHECK

(44) VALVE GP - SECONDARY STEERING (990K / 844K)

(47) VALVE GP - STEERING (990K)

(33) VALVE GP - DIVERTER
SECONDARY STEERING

(30) VALVE GP - CHECK
SECONDARY STEERING LOAD

(43) VALVE GP - RELIEF
SECONDARY STEERING

(31) VALVE GP - CHECK
STEERING LOAD

(39) VALVE GP - RELIEF

(45) VALVE GP - SHUTTLE

(34) VALVE GP - MAKE UP

(8) CYLINDER GP - STEERING

(40) VALVE GP - RELIEF

(25) VALVE GP
CHECK

(1) CE CERTIFIED
(2) CE/CRN CERTIFIED

(3) SELO CERTIFIED

(11) MANIFOLD GP - CONTROL

(4) ACCUMULATOR GP
PRECHARGE (SECONDARY  PARK BRAKE)

(27) VALVE GP - CHECK

(19) SENSOR GP - AXLE TEMP

(19) SENSOR GP - AXLE TEMP

(6) CONTROL GP - FOOT BRAKE

(5) BRAKE GP - PARKING

(46) VALVE GP - SHUTTLE
PARK BRAKE OVERRIDE ATTCH

(32) VALVE GP - CONTROL
PARK BRAKE

(20) SWITCH AS
PRESSURE

(22) VALVE GP - BRAKE
PARK BRAKE OVERRIDE ATTCH

(48) VALVE GP - TANDEM BRAKE

(54) VALVE GP
CHECK

(52) PUMP/MOTOR GP
 AXLE OIL

(50) FILTER GP - SCREEN

(53) VALVE GP - CHECK

(56) VALVE GP - SOLENOID

(55) VALVE GP - DIVERTER

(51) MANIFOLD GP - RELIEF

(57) VALVE GP - SEQUENCING

(49) COOLER GP - AXLE OIL

(50) FILTER GP - SCREEN

(49) COOLER GP
AXLE OIL

(142) VALVE GP - SOLENOID
(IMPL CONTROLS)

(108) CONNECTOR - ORIFICE

(116) MANIFOLD GP - EH
PILOT CONTROLS

(106) ACCUMULATOR GP

(136) VALVE GP
PRESSURE RELIEF

(107) CONNECTOR - ORIFICE

(143) VALVE GP - SOLENOID
IMPL PILOT SUPPLY

(129) VALVE GP - CHECK

(132) VALVE GP - CONTROL (DUAL TILT)

(141) VALVE GP - SENSOR

(110) CYL GP - LIFT

(111) CYL GP - TILT

(112) CYL GP - TILT

(139) VALVE GP - SHUTTLE

(125) VALVE - MANUAL LOWER

(119) PUMP GP - IMPLEMENT

(120) SCREEN - HYD OIL

(122) TANK GP - HYD
(114) FILTER GP - HYD OIL

(127) VALVE AS - BREAKER

(121) SCREEN AS

(138) VALVE GP - SHUTTLE

(140) VALVE GP - SHUTTLE
(BALL RESOLVER) (123) VALVE GP - CHECK (LOAD)

(124) VALVE
MAKEUP

(134) VALVE GP
LIFT SYSTEM

(125) VALVE GP
TILT (UNLOADING)

(126) VALVE GP
RELIEF POPPET

(144) VALVE GP - TILT

(130) VALVE GP
CHECK (TILT)

(133) VALVE GP
LIFT (UNLOADING)

(131) VALVE GP
CONTROL (DOZER)

(137) VALVE GP
RELIEF POPPET

(135) VALVE GP
MAKEUP

(117) MOTOR GP - FAN

(115) FILTER GP - IMPLEMENT
PILOT OIL

(128) VALVE GP
CHECK

(109) COOLER AS
IMPL

(118) PUMP GP - FAN

(113) FILTER GP - FAN
PUMP/MOTOR

(77) SCREEN - HYDRAULIC

(81) TANK GP - HYD

(78) SCREEN AS

(77) SCREEN - HYDRAULIC

(89) VALVE GP - CHECK

(62) COOLER AS
AIR TO OIL

(71) FILTER GP - OIL

(85) VALVE AS - BREAKER

(70) FILTER GP - OIL

(69) FILTER GP - ELEMENT

(76) PUMP GP - IMPL (DOUBLE)

(75) PUMP GP - FAN

(72) MOTOR GP - FAN

(94) VALVE GP - MAKEUP

(59) ACCUMULATOR GP - PRECHARGE

(96) VALVE GP - RELIEF

(87) VALVE GP - CHECK

(84) VALVE - MANUAL LOWER

(82) VALVE GP - CHECK

(105) VALVE GP - SOLENOID
(LIFT FLOAT) (61) ACTUATOR GP 

(60) ACTUATOR GP (60) ACTUATOR GP 

(90) VALVE GP
CHECK
(LOAD)(90) VALVE GP

CHECK
(LOAD)

(90) VALVE GP
CHECK
(LOAD)

(101) VALVE GP - RELIEF
(TILT, ROD END)

(99) VALVE GP - RELIEF
(LIFT ROD END / TILT, HEAD END)

(80) SCREW - BLEEDER (80) SCREW - BLEEDER
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