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GLOSSARY

aeration: Air mixed with the oil.

block, blocking, blocked: To close off a passage; to stop or prevent movement.
cavitation: Air present at the inlet of the pump.

data: Specific information.

flow differential (flow loss): The difference between two oil flows.

stick, sticking, stuck: To prevent free movement; keep open or closed.

tip, tipping, tipped: To move from a vertical position; to slope.

viscosity: The property of a fluid that resists internal flow by releasing
counteracting forces.
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SPECIFICATIONS
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INVERTED 3 . O-RING
45° FLARED 37° FLARED 45° FLARED FITTING — PLUG SWIVEL NUTS
TUBE |mm| 3.18| 4.78| 635 7.92| 952 TUBE |mm|12.70]15.88{ 19.05 | 22.22| 25.40| 31.75 | 38.10| 50.80
SIZE SIZE
0D)  |in. | 125/ .188| .280| .312} 375| (0.DJ | in.| 00| .625| .750| .875) 1.000] 1.250| 1.500{ 2.000
TmEAD L sne| am| 26| 2| PS| THREAD 1 g4l wsliane '8 lisne| 1sm| 1w| 212
TORQUE 5 a| 16| 18| 21|l TORQUE 40| 55 75 90| 110 135 160 310
T?gayE i?g i?g l;g ];gg ;38 T?SS_UE 301540 +5] 55+5 | 6515 | 80 %5 | 100 10 {120 10 | 230 ¥20
TORQUES FOR OTHER FITTINGS
Ermeto Tube Fittings
Put nut and sleeve over the tube with head or shoulder end <
of sleeve next to nut. Push tube into counterbore of fitting
body as far as possible. Turn nut clockwise until sleeve holds =
tube and prevents movement. Tighten the nut 1% turns more
to seat sleeve and give a locking action. When necessary to
assemble again, put sleeve over tube and tighten nut until a
sudden increase in torque is felt. Then tighten 1/6 to 1/3 turn
more to seat the sleeve.
Flex Fittings ™
Put nut and sleeve over tubing and push tube into .
counterbore of fitting body as far as possible. Tighten the nut
until it is against the hex part of the fitting body.
Hi Duty (shear sleeve)
Tube Fittings
After tube has been put through the nut and makes
contact against the tube shoulder in the fitting body, turn the
nut with a wrench until a small decrease in torque is felt. This lf o
S

is an indication that the sleeve has been broken off of the
nut. Hold the tube to prevent turning and tighten the nut 1
and 1/2 turns.

Hi Seal Fittings

Put nut and sleeve over the tubing with the short heavy
end of the sleeve facing the end of tubing. Put the tube end
against the counterbore in the body of the fitting and tighten
until nut is over the last thread on the body. The remainder
of space is used whenever the fitting is removed and installed
again.

A29920X1
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CYLINDERS

NOTE: See SPECIAL INSTRUCTIONS Form
FMO055100 for installation of seal assembly (7).

9. Install seal assembly (7) with tooling (C) and
wear ring (8) on the piston.

NOTE: Put lubricant to be sealed on the lip of the lip
type seal in the head.

10. Puthead (4) and piston (9) in position on the rod.

11. Putlubricant on the threads of the bolt. Install the
washer and bolt (10) with tool (D). Tighten the
bolt to the correct torque shown on Page 62.

NOTE: Put clean grease on the outside diameter of the
head and the inside diameter of the crown.

12, Install rod assembly (12) in tube assembly (11)
with tooling (C) and (E).

60

AB9727X1
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A WARNING

DISCONNECT BATTERIES
BEFORE PERFORMANCE
OF ANY SERVICE WORK.



http://www.jensales.com/products/caterpillar-traxcavator-service-manual-ct-s-trax931.html

POWER TRAIN AND VEHICLE SYSTEMS DISASSEMBLY AND ASSEMBLY

ALPHABETICAL INDEX

Page Oper.
No. No.
Battery and Frame Assembly .. ... s 82 37
Bevel Gear and Pinion ... ... i e e e e 32-37 18
BUCKEt (O31) ettt e e e e e e 83 38
Carrier Rollers .. ... e e e e e 6 1
Dash Panel (D3] ...ttt e e e e 70,71 29
Drive SRaft ... e e e e e e e 20 10
Drive Shaft, Disassemble & Assemble ... ... .. ... .. .. e 20 11
Engine, Torque Converter, and Transmission {D3) ............. .. ... ........ 38,39 19
Engine, Torque Converter, and Transmission {831} ......... ... .. ... ......... 4044 20
Final Drive Pinions . ... ...ttt it e ettt 30,31 17
Front Idlers .. ... e e e e 9 4
FUel TanK ottt ittt e et e e et e e e e e e e 72 30
Hydraulic Control Valves ... ... i i it i e ettt 73 31
Hydraulic Control Valves, Disassemble & Assemble ........ ... ... . ... ... ... 74-77 32
Hydraulic Ol PUMID .« .t ittt ettt et et ettt et it i e 78 33
Hydraulic Oil Pump, Disassemble & Assemble ............. ... ... ... . .. 79,80 34
Hydraulic Tank ... ..o it et e ettt e et e et e e 85 40
Hydraulic Track Adjuster Seals .. ... ... . i e 10 5
ReCOi SPrings . ...ttt e 11,12 6
Roll-Over Protective Structure {(ROPS) Canopy .. ... i vttt it e i aeea s 81 35
SEat ASSEMIBIY . it e e e e 81 36
SPFOCKEES . ittt e e e e e 14,15 8
Sprocket Shaft, Gear, and COVEr . . .. ... ittt i 16-18 9
Steering CIUTCRES . . . . .o o i e 22,23 14
Steering Clutches, Disassembie & Assemble . ........ ... ... ... . . . iiiinan. 24-27 15
Steering Clutch Control Valves ... ... .. ... . i 21 12
Steering Clutch Control Valves, Disassemble & Assemble ... ..................... 21 13
Steering Clutch Hub Couplings and Pinion Flanges .............. ... ... .. ... 28,29 16
Tiltand Lift Cylinders . . ... i e et e et e et 84 39
Torque Converter and TransMmissioN . ... ...ttt ittt e e ee e 4649 22
Torque Converter and Transmission, Disassemble & Assemble .................. 56-66 27
Torque Converter and Transmission, Remove & install fromCase .................. 54 26
Torque Converter and Transmission, Remove & Install from Engine ................ 45 21
TraCKS © ettt et e e e e e e e e 8 3
Track Rollers . . ... e e e e e e e e e 7 2
Track RoHer Frames .. ...ttt i et e e e et ettt e et e e et 13 7
Transmission Control Valve, Disssembile & Assemble ........... ... ... .. ... ..... 52+ 24
Transfer Gears .. ... ... .. e e 67-69 28
Transmission Qil Pump, Disassemble & Assemble .. ............................ 53 25
Transmission Oil Pump and Controt Valve .. ........ ... . ... ... . . .. iueuo.. 50,51 23

.§,‘



http://www.jensales.com/products/caterpillar-traxcavator-service-manual-ct-s-trax931.html

POWER TRAIN

44

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

DISASSEMBLY AND ASSEMBLY

ENGINE, TORQUE CONVERTER AND TRANSMISSION

Put pedal assembly in position on frame and
install bolts (11).

Connect spring (9) and linkage (10) on both
sides.

Connect lines (12) on steering control
valves.

Connect governor control linkage.
Install engine oil cooler.

Connect line (13) for water temperature
gauge. Connect wire for glow plugs.

Connect line for air cleaner gauge.
Connect line for oil pressure gauge.

Connect lines (14) to hydraulic pump.
Install clamp on hydraulic lines.

Connect wires to starter.

Fill transmission and hydraulic tank with oil
to correct level.

end by:
a) install drive shaft
b) install muffler
c¢) install air cleaner housing
d) install radiator and guard assembly

161359X 1}
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/\ WARNING

DISCONNECT BATTERIES
BEFORE PERFORMANCE
OF ANY SERVICE WORK.
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3204 VEHICULAR ENGINE

90+

SPECIFICATIONS

ik

t i

INTRODUCTION

The specifications given in this book are on the basis
of information available at the time it was written. The
specifications torques, pressures of operation, mea-
surements, adjustments and other items can change at
any time. These changes can effect the service given to
the product. Get the complete and most current infor-
mation before you start any job. Caterpillar Dealers
have the most current information which is available.
For a list of the most current modules and form numbers
available for each Service Manual, see the SERVICE
MANUAL CONTENTS MICROFICHE REG1139F.

When the words *‘use again”’ are in the description,
the specification given can be used to determine if a part

can be used again. If the part is equal to or within the
specification given, use the part again.

When the word *‘permissible’” is in the description,
the specification given is the *‘maximum or minimum”’
tolerance permitted before adjustment, repair and/or
new parts are needed.

A comparison can be made between the measure-
ments of a worn part, and the specifications of a new
part to find the amount of wear. A part that is worn can
be safe to use if an estimate of the remainder of its
service life is good. If a short service life is expected,
replace the part.

77200X2
NOTE: The “C” is an indication of a change from the former issue.
NOTE: For Systems Operation and Testing and Adjusting, make reference to
the 3204 Vehicular Engine, Form No. REG(01222,
INDEX
Accessory Drive Gear ........... it 15 Electrical System
Air Induction and Exhaust System AREINAtOrS .o e 39
AT CleaNET ..ttt e e 17 Alternator Installation ........ .. .. .. . 38
Camshaft .. . e 16 Alternator Regulator ......... ... .. .. ... 40
Cylinder Head Glow Plug Connection ................c i, 6
0 23 Pressure SWitCh ... ... i 25
P e 22 Starter Solenoid ... ... e 41, 42
MUFfler L i 24 Starter Motor ... e 41
TimiNG GEAIS ..\ .v it ittt 16 Vee Belts ..o e 42
Valve COVEI it i s 21 ENgine DeSIgN « ...ttt 5
Valve Rocker Arms and Lifters ............ ... he 17
Valves and Valve Springs .........oooueeeinnnreionnnnss 18 Fuei System
Valve Seats and Inserts Fuel ln!ect!on R R R R R R R 7,8
[ DT 20, 21 Fuel Injection Lines ........ ... inn, 9
P e e 19 Fuel Injection Pump Housing ..............ooviinnnnn. 6
Fuel Transfer PUMpP ... ..o i i 11
Basic Engine Components GOVEINOT ittt et e e e et e 10
Connecting Rod ... ... i 29 Governor Control Linkage .................... 11,12, 13, 14
Crankshaft ... ... 31 Nozzles
Bearing Surface (Journal) — Connecting Rods ....... 32 0] g P 8
Bearing Surface (Journal) — Mains .................. 33 P e 8
Cylinder BloCK . ... 28 o
ENGing SUPDOMS . ..ottt ieie et e ieeans 34 Lubr|c§tlon System
T R 34 [ 11 I 1§ €= g PP 25
Flywheel HOUSING -« .. oot eee e 34 O!l P AN o 25
Flywheel Housing Bore..........c.coveiiiiiniiianaann, 35 Of' Pressure Gagge ---------------------------------- 25
Flywheel Housing RUNOUt ..........oouviniiiniinn ns 36 Qil Pressure Switch ... 25
Flywheel RUNOUL . ... oot e e ens 37 Ol PUMP . 24
Pistons and RiNGS.......cccooiiiiiiiiiiiiiiiiiia e 30 Torque for Flared and O-ring FItiNgGS « ... .. ........ ... 4
Cooling System
Pressure Cap ..ottt 27
Water PUMPS ... 26
Water Temperature Gauges ................cooiieeen. 27
Water Temperature Regulators (Thermostat) ........... 27
Vee Belts ... i e e 42
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Air Inlet and Exhaust System ...........cciiiiiiiiiii.. 9
Valves and Valve System Components ................. 10
BasiC BIOCK .. ... it e e 15
Camshaft .. ..o 15
Connecting Rods ... .ot 15
Crankshaft ... ... i 15
Pistonsand Rings............. i, 15
Cooling System ... .o ittt 14

Electrical System ... ... . i i 16
Charging System Components ...........c.oovvivnnnnn. 16
Other Components. ...ttt iiiineeaennn, 17
Starting Circuit Components .................ooiit. 17
Wiring Diagrams .. ....oiiiitiii i erenenanenaens 17

Engine Design ...... ... 4

Fuel System .. ... 5
Fuel Injection Pump........coouniiii e 6
Fuel Injection Valves (Nozzles) ........................ 6
Governor (Hydra-Mechanical) ......................... 7

Lubrication System ... i e 11

TESTING AND ADJUSTING

Air Inlet and Exhaust System ........... ... oo, 83
COMPIESSION L\ttt ieeaen e eeeiinnaneaenns 84
Crankcase (Crankshaft Compartment) Pressure ........ 84
CylinderHead ........ ..ttt 84
Exhaust Temperature ..........c.comiiiiiiiiiinnnnnns 83
Measurement of Camshaft Lobes ...................... 86
Measurement of Pressure in Inlet Manifold ............. 83
Restriction of Air Inlet and Exhaust .................... 83
Valve Clearance Setting ..., 85

BasiCBIOCK . . ..o e 93
Connecting Rod and Main Bearings.................... 93
Connecting Rods and Pistons ................coiittn 93
Cylinder BIOCK . ..o v viieeie e eeieeenes e 93
Flywheel and Flywheel Housing .................... ... 94
Piston RiNgS . ..ot i e e 93

Cooling System ... ot e 89
Testing the Cooling System ................c.oiinenn. 89
Vee Belt Tension Chart..............ooiiiiiiiiiit, 92
Visual Inspection of the Cooling System ............... 89

Fuel System ... ... e 32
Adjustment and Cleaning of 9L6969 Fuel

Injection Nozzles ..........ccoviriiiiiiiiiiiiinnn, 39
Adjustment and Cleaning of 9N3979 and 1W5829

Fuel injection Nozzles . ..., 47
Checking Engine Cylinders Separately ................. 32
Checking Engine Timing with 6V3100

Diesel Engine Timing Indicator Group (Later) ........ 59
Engine Speed Measurement ................. .. ........ 82
Engine Timing (Dynamic Test) (Earlier) ................ 69
Finding Top Center Compression Position

For No. 1 Piston (Earlier) .............. ...t 68
Finding Top Center Compression Position

For No. 1 Piston (Later) ..........ccoviiiiiinnnn, 56
Flow Checking Fuel Injection Pump Timing

DI Engines (Earlier) ..o, 72

PC Engines (Earltier) .......... .o 73
Fuel Injection Lines (Earlier)........ ..o 68
Fuel Injection Lines (Later) ................coiiiiinnn, 55
Fuel Injection Service ... 53
Fue! Injection Timing Adjustment

Off Engine (Later) ..........c i 61
Fuel Injection Timing Adjustment

On Engine (Later)........ ..o 60
Fuel Injection Timing Check (Fuel

Flow Method) (Later)......... ... ..o, 57

Fuel Injection Timing Check (Timing

Pin Method) (Later) .................c.ooiiiiiin.. 57
Fuel Nozzle Test Sequence..............c.ccvvvvnnnn.. 51
Fuel Pressure Control (Earlier) ................c.c.u.. 68
Fuel Pressure Control (Later) ..................ovon... 56
Fuel Rack Setting (Earlier) ............................ 77
Fuel Rack Setting (Later) ...........cocviviiiii .. 63
Fuel System Adjustments (Off Engine) (Earlier)......... 75
Fuel System Adjustments (On Engine) (Earlier)......... 72
Fuel System Inspection ................c.ooiiiiiiiii.. 32
Governor Adjustments ............ ... .ot 80
Injection Pump (Install) (Earlier) ....................... 66
Injection Pump (Remove) (Earlier) ..................... 65
Injection Pump (Install) (Later) ........................ 54
Injection Pump (Remove) (Later) ...................... 54
Setting Fuel Injection Pump Timing

Dimension (Off Engine) (Earlier)..................... 75
Testing Capsule-Type Fuel Injection

Nozzles for PCEngines ...............cc..ovivvnn..n. 50
Testing 9L6969 Fuel Injection

Nozzles For DI Engines ...........cccoiviininnnn.. 33
Testing 9N3979 and 1W5829 Fuel Injection

Nozzles For DI Engines ..................c..oena... 4
Timing the Accessory Drive Shaft (Earlier) ............. 70
Troubleshooting of 9L6969 Fuel

Injection Nozzles ........ ... ... ..., 37
Troubleshooting of 9N3979 and 1W5829 Fuel

Injection Nozzles ....... ... ... ... it iiiiin.. 46

Electrical System ... ... ... ... . 97
Alternator Regulator .......... ... ... ... ..ol 98
Battery ... e 97
Charging System ... ... ... . i, 97
Starting System ... ... 98

Lubrication System .......... .. ... ... 87
Increased Oil Temperature ............................ 88
Measuring Engine Oil Pressure ........................ 87
OQil Pressureis High ................................... 88
Oil Pressure is LOW ........ ... i, 88
Too Much BearingWear .............................. 88
Too Much Oil Consumption ....................cc..... 87

Troubleshooting ................ B PP 20

NOTE: This book has been completely changed from the former issue.
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FUEL SYSTEM
(EARLIER)

2. Put No.l piston at top center (TC) on the
compression stroke. Make reference to FIND-
ING TOP CENTER COMPRESSION POSI-
TION FOR NO.1 PISTON.

3. Install 5P143 Timing Fixture Plate (1) on the
rear face of the accessory housing with dowel
alignment and bolts installed as illustrated.

5P143 TIMING FIXTURE PLATE INSTALLED
1. 5P143 Timing Fixture Plate.

NOTE: If the timing fixture plate can be installed,
the timing is correct. If the timing fixture plate can
not be installed, use the procedure that follows.

4. Remove plug (2) from the front cover.

N 55293X1

LOCATION OF PLUG

2. Plug.

5. Loosen the bolt that holds the drive gear to
the accessory drive shaft.

6. Use a hammer and punch to hit the head of
the loosened bolt. This will separate the
accessory drive shaft from the gear.

TESTING AND ADJUSTING

¥

SEPARATION OF SHAFT AND GEAR

7. Turn the accessory shaft far enough to allow
installation of 5P143 Timing Fixture Plate (1).

8. With the timing fixture plate installed correct-
ly, tighten the bolt that holds the gear for the
accessory drive shaft to a torque of :

PCEngines ............... 75 = 10 Ib. ft.
(100 £ 14 N.m)
DIEngines................ 1105 1b. ft.
(149 £+ 7 N-m)

TIGHTENING THE BOLT THAT HOLDS THE
ACCESSORY DRIVE GEAR

9. Remove 5P143 Timing Fixture Plate (1) and
install plug (2) in the front cover.

10. Turn the camshaft of the injection pump so it
is in alignment with the end of the accessory
drive shaft. Install the pump housing. Make all
necessary connections.

11. Remove the timing bolt from flywheel. Install
plug in flywheel housing.

12. The injection pump camshaft is now timed to
No.l cylinder.

71
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POWER TRAIN DISASSEMBLY AND ASSEMBLY

INDEX
Battery And Frame Assembly . ... ... .. e e e ... 105
Bevel Gear and Pinion .. ... ... i e 55-60
Bucket (931) .. i e e e 106
Dash Panel (D3} . ...ttt e e e e e 93,94
Drive Shaft . . e e e e e e e e e 43
Drive Shaft, Disassemble & Assemble . . .. ... ... e 43
Engine, Torque Converter And Transmission (D3} .. ... ... .. ... 61, 62
Engine, Torque Converter And Transmission {931} ... ... ... . i, 63-67
Final Drive Pinions .. ..o ittt et e e e e e e e 53,54
Front Idlers . ..o e e e e e e e e e e 23,24
Front Idlers, Disassemble & Assemble ... .. ... . i e 25-29
Fuel Tank . ... e e e e e 95
Hydraulic Control Valves . .. .. o ittt it it e e et e e e e e e 96
Hydraulic Control Valves, Disassemble & Assemble . ... .. ... ... ... .. .. ... . . ..., 97-100
Hydraulic Oil PUMID .o i e it et e e e e e e e e e 101
Hydraulic Oil Pump, Disassemble & Assemble ... ........ .. ... ... ... ... ... ... 102, 103
Hydraulic Tank . ... i i e e e e e e e e e e e e 108
Hydraulic Track Adjuster Seals ... ... ...ttt ittt i et i e e et et e e i e 30, 31
RECOTE SPriNGS .« o it it i i e e e e e e e 32,33
Roll-Over Protective Structure (ROPS) Canopy . . .o v v in ottt et e e e e e 104
Seat ASSEMIDIY . . e e e e e e e e e e 104
SDIOCK TS . oottt e e e e e e e e 36-38
Sprocket Shaft, Gear And CoVEr . . ... .. it ittt e et e e e 39-42
Steering ClUtChes . .. .. i e e e e e e e e e 45, 46
Steering Clutches, Disassemble & Assemble . ... .. ..... ... . i ., 47-50
Steering Clutch Control Valves . ... . it i e e ettt e et et e e et e 44
Steering Clutch Control Valves, Disassemble & Assemble .. ........... .. ... ... ... ... ... 44
Steering Clutch Hub Couplings And Pinion Flanges . . .......... ... .. ... ... ... ... ..... 51,52
Tilt and Lift Cylinders ... it e e e e e e e e 107
Torgue Converter And Transmission .. .. ...ttt ittt et et et 69-72
Torgue Converter And Transmission, Disassemble & Assemble ... ...................... 78-89
Torque Converter And Transmission, Remove And Install From Case . ..................... 77
Torque Converter And Transmission, Remove And Install From Engine .. .................. 68
Tracks, Separation And CONNECLION . . ... .ottt e ettt 21,22
Track Carrier Rollers .. ... i i it e et e et e e e e 7,8
Track Carrier Rollers, Disassemble & Assemble .. ... ... . ... . i i 9-11
Track Rollers . ... e e e 14-16
Track Roliers, Disassemble & Assemble ... ... ... ... . 17-20
Track Roller Frames . . . ...ttt e s et e e e e et e et e e e e e 34,35
Track Roller GUards . .. ..ottt ittt s e e e e et et e e e e e e e 12,13
Transfer Gears ... ... . e e e e e e e 90-92
Transmission Control Valve, Disassemble & Assemble .. ......... ... ... .. .. ... ... ...... 75
Transmission Oil Pump, Disassemble & Assemble . . . .. ... ... . . . . . . . . 76
Transmission Oil Pump And Control Valve .. ...... ... .. i, 73,74

/\ WARNING

DISCONNECT BATTERIES
BEFORE PERFORMANCE
OF ANY SERVICE WORK.
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931 POWER TRAIN

SYSTEMS OPERATION

Lubrication System for the Transmission ... ..........c. i nannnnn. 11
POWer FlOoW .. i ettt 5
Steering Clutches, Brakesand Final Drive .. ......... ... .. ... .. ... ... .. .... 15
Torque Converter and Transmission . . ... .. ... ...ttt itnnieinnennnnnn. 6

Planetary TransSmission . .. ...ttt ittt ettt e e et 6

o3 0o N LR o 0] o L o 6
Transmission Hydraulic Controls .. ... ... ... .. . i 12

TESTING AND ADJUSTING

Bevel Gear and Pinion (Adjustment) ..............c..iiiii . *
Adjustment for the Amount of Free Movement (Backlash) .................. *
Bearing Preload of Bevel Gear Shaft ............c.ccoiiiuineininnnnuan. . *
Bevel Pinion Assembly . . .. .ot *
Bevel Pinion LOCation . ... ...ttt e e *

Final Drive and UNErcarriage . . .. ... ov v im ettt ens 21
Alignmentof the Front fdler . . ... .. ... . 21
Sprocket Shaft Bearings for the Final Drive . . .. ... ... .. .. ........... 21
Track AdJUStMENT . . . .. e e e e e 21

Power Shift Transmission Testing and Adjusting . ... .. See Form Number REG01326

Problem Solving . . . ... ... e e 19
Checks List During Operation . . ... .. ... .. .. 19
Checks During Operation . . ... . . ... .ttt it ittt et e i 19
Visual Checks . . . . o oottt i e e e e e e e e 19

Steering Clutches and Brakes (Adjustment) . ........ ... ... ... .. ... ......... *
Brake AdJUStmMent .. ... ...ttt ettt *
Steering Clutch Adjustment . . .. ....ott ittt *

*See SPECIFICATIONS, Form No. REG01327

SPECIFICATIONS

NOTE: For Specifications with illustrations, make reference to the POWER
TRAIN SPECIFICATIONS FOR 931 TRACK-TYPE LOADER, Form No.
REGO01327. If the Specifications in Form REGO01327 are not the same as in
he Systems Operation and the Testing and Adjusting, look at the printing
date on the back cover of each book. Use the Specifications given in the
book with the latest date.

INDEX
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931 POWER TRAIN SPECIFICATIONS

INTRODUCTION

The specifications in this book are given on the basis of information that
was current at the time the book was written. These specifications give the
torques, operating pressures, measurements of new parts and other items.
When the word “permissible” is used in the description, the specification
value given is the “maximum or minimum’ normally permitted before ad-
justment, repair and/or new parts are needed. Make a comparison of the
measurements of a worn part with the specifications of a new part to find
the amount of wear. The wear factor is not the only basis for the replace-
ment of parts. The expected service life of the worn part is a factor. A part
that is worn can be safe to use if an estimate of the remainder of its service
life is good. When a disassembly is made for the purpose of reconditioning,
the recommendation is the replacement of parts not completely worn out if
a short service life is expected. 77200

NOTE: For Systems Operation and Testing and Adjusting, make reference to
931 POWER TRAIN, Form No. REG01325.

INDEX
Bevel Gear and Pinion .. ... ..ttt i e i it e 7
Bevel Gear and Pinion Shaft Free Movement (Backlash} ....................... 8
Brake AdJUstment . ... ittt e e 9
Control Linkage for Transmission .. ... .. ...ttt ittt nnnnnnnnnnennns 6
Final DriVe . . e e e e e e e e, 11
Front Idler and Recoil Spring ... ...ttt it i i et 12
Hydraulic Controls . ... o e ettt e ettt e 5
Lubrication Relief Valve .. ... ... et et et e 6
Oil Pump for the Transmission . ... ...ttt et et e e e 4
Plugs for the Steering Clutch Case ............ it 11
Pressures for the Hydraulic Controls .. ... ... .t e e e et 5
Rollover Protective StrUCtUIe . . ..o ittt et e e e et e e 14
Steering ClUtCh . . . o i e e e 10
Steering Clutch AdjUStmEeNnt . ... ..ottt e e 9
TraCK . o ot e e e s 12
Track Adjusting Mechanism .. .. ... . .. e 13
Track ROEIS . ittt e ettt ettt e e 13
Transter Gears . . oo oot e e e e e e 10
LI 14 Y72 e Y Y 4
Universal JOINt . ..ot i e e e 6
Undercarriage SUPPROIt - . ..ottt it e e it e e 13
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931 LOADER HYDRAULICS

INDEX

SYSTEMS OPERATION
Bucket Positioner (Visual) ............... ... .. ......... 16 Lift and Tilt Back Kickouts and Bucket Positioner ... ........
Control Valve Section for Lift .......................... 9 With 6S8367 Lever Assembly, 6S8356 Switch Assembly . ...
FLOAT Position . . .. .. ... . e i 10 With 659161 Lever Assembly, 635996 Switch Assembly
HOLD Position . . . .. ..ottt e e e i e 9 and 3Y2126 Magnet ..........c..0iiiiiiinni..
LOWER POSItiOn ... ...ttt ee e 10 Main Relief Valve and Tilt Relief Valves . ..................
RAISE Position .. ...ovi it e e 10 Make-Up Valve ... ... i
Control Valve Sectionfor Tilt .. ............ .. ........... 6 Multi-Purpose Bucket . .. .. ... ... ... . . i
DUMP POSIHON .« & o o oo e e e e e e e e e e e e e e e e e 7 Ripper Hydraulics . .. ......... ...,
HOLD Position . . . .o oo e e e e e e e s 6 Valve Section for Ripper in HOLD Position ................
TILT BACK Position ... ..ot 8 Valve Section for Ripper in LOWER Position ...............
Hydraulic System ... .......... ... . . s 5 RAISE Position ............ ... .. .. ..
TESTING AND ADJUSTING
Adjustment for Relief Valves . ...................ou... 23 Lift and Tilt Back Kickouts and Bucket Positioner ...........
Main Relief Valve and Relief Valves for Tilt .............. 23 Liftand Tilt Circuit Drift ............... ... ...,
Relief Valve for Ripper and Relief Valve for Lift and Tilt Circuit Speeds . . . . ... ... . ..,
Multi-Purpose Bucket ............................ 24 Loader Hydraulic System . .........cviiitinnnnnnnnn.
Bucket Positioner (Visual) ............. ... ... ..., 24 Loader System Test Procedures ...................c ...
Bucket Positioner and Tilt Back Kickouts . . ................ 25 Operating Check .. ... .o i
Bucket Positioner and Tilt Back Kickouts With Relief Valves . ... ... oo i i i i e i i
659161 Lever Assembly, 6S5996 Switch Assembly and Test for Main Relief Valve ............... ... ...........
3Y2126 Magnet Assembly ............... ... ... . ..., 26 Test for Relief Valve in Dump Circuit . .. ..................
Checking Pump Efficiency ................. . ........... 20 Test for Relief Valve in Tilt Back Circuit ..................
Electrical System . ... ... e 27 Tilt Circuit Drift .. ... ... ..
Lift Circuit Drift . ....... ... . . 21 Visual Checks ....... e e e e,
Lift Kickout . ..o i i e e e e e e e 24 N
SPECIFICATIONS

NOTE: For Specifications with illustrations, make reference to the SPECIFI-
CATIONS for 931 LOADER HYDRAULICS, Form No. SENR7220. If the
Specifications in Form No. SENR7220 are not the same as in the Systems
Operation and the Testing and Adjusting, look at the printing date on the
back cover of each book. Use the Specifications given in the book with the

latest date.
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D3, 910 & 931 HYDRAULICS

SPECIFICATIONS

INTRODUCTION

The specifications given in this book are on the
basis of information available at the time the book
was written. These specifications give the torques,
operating pressure, measurements of new parts,
adjustments and other items that will affect the
service of the product.

When the words ‘‘use again’ are in the description,
the specification given can be used to determine if
a part can be used again. If the part is equal to or
within the specification given, use the part again.

When the word “permissible’ is in the description,
the specification given is the “maximum or mini-
b4l

mum’ tolerance permitted before adjustment,
repair and/or new parts are needed.

A comparison can be made between the measure-
ments of a worn part, and the specifications of a
new part to find the amount of wear. A part that is
worn can be safe to use if an estimate of the re-
mainder of its service life is good. If a short service
life is expected, replace the part.

NOTE: The specifications given for “use again” and ‘‘permissible” are in-
tended for guidance only and Caterpillar Tractor Co. hereby expressly denies
and excludes any representation, warranty or implied warranty of the reuse
of any component.

NOTE: For Systems Operation and Testing and Adjusting, make reference
to:

D3 Tractor Hydraulics, Form No. REG01264.

910 Loader Hydraulic System, Form No. REG01225.

931 Loader Hydraulic System, Form No. REG01328.

INDEX
Control Lever Linkage .. ... ... ...ttt ittt e e iieean 11
Control Valve Assembly . ... ... it it i e i e et e et et 8
Cylnders . ... . e e e e 9,10
Hydraulic PUmp . . ...t et e e e ettt e e e e e 6,7
Lines, Plugsand Fittings . .. .. .. ... ... . ittt i et ie e eieeannn 4
Assembly of Fittings With Straight Threadsand O-Ring Seals . ................ 4
Line Installation .. ... ... ... .. i i i et 4
Torque for Flared and O-Ring Fittings ......... ... .. ... i, 4
Torque for Other Fittings . ... ...ttt i e e iaie e 5
Ol Filter .. e e e, 11
Relief Valve Adjustment . ... .. ... ... .ttt et et 8

Tt L eVerS . .o e e e e e 11
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BACKHOE HYDRAULIC SYSTEM

SYSTEMS OPERATION
Backhoe Hydraulic System . . ... oot e e 7
Control Valve for Backhoe . ... ... ... .. . e 9
Valve Section for Boom in SWING RIGHT Position ........................ 10
Valve Section for Bucket in CLOSE Position . . ............ ... ... c.via... 9
Valve Section for Bucket in DUMP Position .............................. 8
Valve Section for Bucket, Left and Right Stabilizers . ....................... 7
Relief Valves .. ... . i e i e e 11
SWING ACtUALOT ..ottt ettt et et e e e 12
Cushion Valve in Swing Actuator . .............ctitiieinrinnnnnennnnn. 13

TESTING AND ADJUSTING

Checking Pump Efficiency .. ... . ... i e, 15
Performance Test List . ... . ...ttt et e et aeaeanas 15
Rellef Valves .. ... i e e e e e e e 17
Tests for Driftsof Cylinder Rods . .......c. it e 16
Boom Cylinder ... ... e e 17
Bucket Cylinder . . .. .. . i e e 16
Stabilizer Cylinders . ... ...t e e 16
Stick Cylinder ... ...t i e i e e e 17
Visual Checks . ... oo e e 15

NOTE: For Specifications with illustrations, make reference to the Specifi-
cations for D3 AND 931 BACKHOE HYDRAULIC SYSTEM, Form No.
REGO01352. If the Specifications given in Form REG(01352 are not the same
as given in the Systems Operation and the Testing and Adjusting, look at the
printing date on the back cover of each book. Use the Specifications given in
the book with the latest date.

NOTE: The ““C” is an indication of a change from the former issue.

INDEX
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BACKHOE HYDRAULIC SYSTEM

SPECIFICATIONS

INTRODUCTION

The specifications given in this book are on the
basis of information available at the time the book
was written. These specifications give the torques,
operating pressure, measurements of new parts,
adjustments and other items that will affect the
service of the product.

When the words ‘““‘use again’ are in the description,
the specification given can be used to determine if
a part can be used again. If the part is equal to or
within the specification given, use the part again.

When the word “permissible” is in the description,
the specification given is the ‘“maximum or mini-
mum” tolerance permitted before adjustment,
repair and/or new parts are needed.

A comparison can be made between the measure-
ments of a worn part, and the specifications of a
new part to find the amount of wear. A part that is
worn can be safe to use if an estimate of the re-
mainder of its service life is good. If a short service
life is expected, replace the part.

NOTE: The specifications given for “‘use again” and ‘’permissible” are in-
tended for guidance only and Caterpillar Tractor Co. hereby expressly denies
and excludes any representation, warranty or implied warranty of the reuse

of anv comnonent. 77200X1

NOTE: The "“C” is an indication of a change from the former issue.

NOTE: For Systems Operation and Testing and Adjusting, make reference to
the D3 and 931 BACKHOE HYDRAULIC SYSTEM, Form No. REG01351.

INDEX
Actuator for Boom SWing . ... ...cuutiun ettt ittt 7
Control Valve . ... ... i et e e i 6
Cylinders . ... e 7,8
Hydraulic Pump (8J4515) . ... ..o 4
Hydraulic Pump (8J9416) .. ... ... 5
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