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U.S. Standard

NOTE: DO NOT use values in chart if specific
torques are listed for a specific application.

S
I
Z
E

GRADE 1 GRADE 2 GRADE 5 GRADE 8

OIL DRY OIL DRY OIL DRY OIL DRY

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

Nm 
lb.-inch

#6 0.5
4.5

0.7
6.0

1.4
12.0

1.7
15.0

#8 0.9
8.0

1.2
11.0

2.4
21.0

3.2
28.0

#10 1.4
12.0

1.8
16.0

3.4
30.0

4.6
41.0

#12 2.0
19.0

2.8
25.0

5.4
48.0

7.3
65.0

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

Nm
lb.-ft.

1/4 3.5
2.5

4.0
3.0

5.0
4.0

7.0
5.0

8.0
6.0

11.0
8.0

12.0
8.5

16.0
12.0

5/16 7.0
5.0

9.0
6.5

10.0
7.5

14.0
10.0

16.0
12.0

23.0
17.0

24.0
18.0

33.0
24.0

3/8 12.0
8.5

16.0
12.0

19.0
14.0

24.0
18.0

30.0
22.0

41.0
30.0

41.0
30.0

54.0
40.0

7/16 19.0
14.0

26.0
19.0

30.0
22.0

41.0
30.0

47.0
35.0

68.0
50.0

68.0
50.0

95.0
70.0

1/2 24.0
21.0

41.0
30.0

47.0
35.0

61.0
45.0

75.0
55.0

102.0
75.0

102.0
75.0

142.0
105.0

9/16 41.0
30.0

54.0
40.0

68.0
50.0

88.0
65.0

108.0
80.0

142.0
105.0

149.0
110.0

203.0
150.0

5/8 54.0
40.0

75.0
55.0

88.0
65.0

122.0
90.0

149.0
110.0

197.0
145.0

203.0
150.0

278.0
205.0

3/4 102.0
75.0

136.0
100.0

163.0
120.0

217.0
160.0

258.0
190.0

353.0
260.0

366.0
270.0

495.0
365.0

7/8 163.0
120.0

244.0
165.0

163.0
120.0

224.0
165.0

414.0
305.0

563.0
415.0

590.0
435.0

800.0
590.0

1 244.0
180.0

332.0
245.0

244.0
180.0

332.0
245.0

624.0
460.0

848.0
625.0

881.0
650.0

1193.0
880.0

1-1/8 346.0
255.0

468.0
345.0

346.0
255.0

468.0
345.0

780.0
575.0

1058.0
780.0

1248.0
920.0

1695.0
1250.0

1-1/4 488.0
360.0

664.0
490.0

488.0
360.0

665.0
490.0

1098.0
810.0

1492.0
1100.0

1763.0
1300.0

2393.0
1765.0

1-3/8 637.0
470.0

868.0
640.0

637.0
470.0

868.0
640.0

1438.0
1061.0

1953.0
1440.0

2312.0
1705.0

3140.0
2315.0

1-1/2 848.0
625.0

1153.0
850.0

848.0
625.0

1153.0
850.0

1912.0
1410.0

2590.0
1910.0

3065.0
2260.0

4163.0
3070.0
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NOTE: Items are numbered in order of disassembly.

1. Fixed Seal 9. Bolt 17. Bolt 25. Swashplate
2. Rotating Seal 10. End Cover 18. Cylinder Barrel 26. Shaft
3. O-ring 11. Shim 19. Cap Screw 27. Plug
4. Bolt 12. Bearing Cup 20. Plate 28. O-ring
5. Relief Valve Block 13. Gasket 21. Bushing 29. Plug
6. Square Ring 14. Valve Plate 22. Slipper Retainer 30. Pin
7. Back Up Ring 15. Bearing Plate 23. Piston 31. Bearing Cone
8. O-ring 16. Bearing Cone 24. Retaining Plate

SM0245X

22

23

21

17

31
26

20
21

25

18

15

13

11

10 9

14

19

24

A3

16

7

8

6

7
8

5

4

12

30

29 28

27
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STEP  118

Shims are available in 0.003, 0.005, 0.007, and
0.030 inch (0.076, 0.127, 0.178, and 0.762 mm).
Remove the RH bearing cap and add or remove
shims until the end play is 0.002 to 0.008 inch
(0.05 to 0.2 mm).

STEP  119

Install the RH bearing cap and tighten the retaining
bolts to a torque of 37 to 43 lb. ft. (51 to 58 Nm).

STEP  120

Check the end play of the change gear shaft again.

Measuring the Internal Spline Shaft 
Wear

STEP  121

To measure the internal spline wear of the second
and thi rd gear,  move the gear in to a neutral
position, not touching the spool gear.

STEP  122

Put the base of the dial indicator on the center of
the second and third gear.

STEP  123

Put the point of the dial indicator on a tooth of the fixed
change drive gear. The dial indicator point and base must be
in line with the change drive shaft.

T88152

A26178

T88229

227L92

SPOOL GEAR

2ND, 3RD GEAR

T88221

2ND, 3RD GEAR

T88221

FIXED CHANGE
DRIVE GEAR
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STEP  47
Apply a bead of Loctite 515 to the seal mating
surface on the housing.

STEP  48

Lower the housing onto the output shaft. Align the
splines of the output gear and the output shaft.
Make sure the seal is properly started in the bore.

STEP  49

Place the smaller ID output shaft bearing cone in a
bearing oven. Heat the bearing to 150 degrees
Celsius (300 degrees Fahrenheit).

STEP  50

Place the heated bearing cone in the bearing cup.

Setting the Output Shaft Rolling Torque

The output shaft rolling torque must be 40 to 80
pound-inches (4.5 to 9 Nm) above the initial loose
rolling torque. An accurate dial indicator wrench,
and 0.125 inch (3.2 mm) thick soldering wire, is
required to determine the rolling torque. Perform
Steps 51 through 54 to set the output shaft rolling
torque.

STEP  51

Place a  p iece o f  0.125 inch (3 .2  mm) th ick
solder ing wire on the end of the output shaft.
Install the bearing retainer plate and bolt. Make
sure the dowel is installed in the bearing retainer
plate.

STEP  52
Tighten the retainer plate bolt, pushing the housing
toward the output shaft flange until the seal is flush
with the housing. When the seal is flush with the
housing, remove the key stock.

WARNING: Always wear heat protective
gloves to prevent burning your hands when
handling heated parts. SM121A 

A25159

402L7

!

A25160

A25161
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STEP  34

A26987

Tighten the yoke clamping bolt on both yokes and
install the clevis pins, washers, and cotter pins.

STEP  35

Check the brake pedal locking plate to ensure that it
operates freely. If necessary, repeat the brake pedal
adjustment until the locking plate does operate freely.

STEP  36

A26980

Install and tighten the hydraulic hoses. Make sure the
hoses are connected to their original locations. Install
the return tube and move the clamp into position.

STEP  37

Install the shroud on the cab.

STEP  38

Start the machine. Make sure the parking brake is
on. Depress the brake pedal 10 times to remove air
from the brake valve.

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



8010-22

Template Name: SM_2_col
Template Date: 1994_04_05

Alt= to hide template information
Alt+ to display template information

STEERING SYSTEM

RH05C016

1. Piston Pump
2. Steering Hand Pump
3. Steering Cylinder
4. Reservoir

5. Main Hydraulic Filter
6. Manifold Valve
7. Metering Section
8. Rotary Valve

9. Shaft Seal And Bearing
10. Centering Springs
11. Inlet Port Check Valve
12. Signal Check Valve

13. Check ValvePREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



8010-58

Template Name: SM_2_col
Template Date: 1994_04_05

Alt= to hide template information
Alt+ to display template information

COMPACTOR AUGER OPERATIONS

To control the compactor auger circuit, the following items are used: a distributor motor control valve (59),
three distributor motors (60), and lines. The control valve is provided with ports for a pressure switch (61)
(refer to the Electrical Section 4020 for additional information) and a diagnostic coupler (62).

OFF Position

In the OFF position, oil from the pump enters the
distributor valve (59) and stops at the valve spool
(59A). Oil is directed through the orifice (59B) to
the top side of the spool and to the solenoid valve
(59C). Because the solenoid is de-energized, oil
will flow through the solenoid valve and back to the
reservoir. Oil is also directed to the bottom side of
the valve spool. As pressure builds at the lower
side of the valve spool, the spool moves up which
directs the oil from the pump directly back to the
reservoir.

ON Position

In the ON position, the solenoid (59C) is energized
which blocks the path to the reservoir on the top
side of the valve spool. At this time, the valve spool
will be forced down directing the oil to the three
distributor motors. If the distributor motors reach a
back pressure of 10342 kPa (1500 psi), the relief
valve (59D) will open to drop the pressure on the
top side of the valve spool. This will allow the spool
to shift up and direct the oil from the pump back to
the reservoir.
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29 - Drum Lube Pump Will Not Operate
NOTE: If the pump pressure can be heard coming on, check lube pump and motor circuit.

PROCEDURE RESULT SOLUTION

29A - Check fuse (29). Fuse is blown. Replace 5-amp fuse.

Fuse is good. Go to Step 29B.

29B -  1. Disconnect the harness con-
nector from the drum lube solenoid 
valve (30) on the manifold valve.
2. Connect the negative lead of the 
multimeter to a good ground.
3. Place the drum lube switch in the 
START position.
4. Connect the multimeter positive 
lead to the pin for wire 584 T (tan wire) 
in the harness end connector for the 
drum lube solenoid (30).

Voltage is less than 12 volts. See Electrical Troubleshooting, 
Section 4030.

Voltage is 12 volts or more. Go to Step 29C.

29C - Use a multimeter to check the 
resistance of the drum lube solenoid 
coil (30).

Coil resistance is not approxi-
mately 7.5 Ohms.

Replace the 12 volt coil and check 
drum lube operation.

Coil resistance is approxi-
mately 7.5 Ohms.

Go to Step 29D.

29D - Remove the drum lube (30) 
solenoid and inspect the seals.

Seals are damaged or worn. Replace the seals and check for 
drum lube operation.

Seals are not damaged or 
worn.

Go to Step 29E.

29E - Replace the drum lube solenoid 
(30) assembly with a known good 
solenoid (the drum service solenoid 
valves (9), (10), (11) and (12) are 
identical).

The drum lube pump now 
operates.

Repair or replace the drum lube 
solenoid valve assembly and check 
drum lube operation.

The drum lube pump still does 
not operate.

Inspect the drum lube pump and 
motor.
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STEP  110

T75357

Remove the load sensing spool from the valve body.

STEP  111

T75359

Remove the outer plug from the valve body.

STEP  112

T75363

Remove the ball check plug from the valve body inlet
port.

1. VALVE BODY INLET PORT

1
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STEP  44

RD98B102

RD98B103

Align any star point (2) with marked tooth (3) on
drive.

Rotate motor stator (1) to line up with the bolt holes.
DO NOT disturb the star relationship to the drive or
the motor stator seal.

STEP  45

RD98B106

Install new seal in end cap.

STEP  46

RD98B105

Carefully place end cap on the motor stator.

STEP  47

RD98B108

RB98B016

Install the cap screws and seal washers in the end
cap. Pre tighten the screws to 40 lb. inch (5 Nm).
Make sure seal is properly seated. Then tighten the
screws to a torque of 235 to 250 lb. inch (27 to 28
Nm) in the order shown.

2
1

3
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DRUM SERVICE (SPREAD) CYLINDER OVERHAUL

Disassembly
STEP  32

RD01F254

Remove the hydraulic lines and mounting pins from
the cylinder. Drain the oil from the cylinder into a
suitable container.

STEP  33

H11597

Secure the fixed end of the cylinder in a vise. Do not
distort the cylinder tube.

Insert a small screwdriver under the end of the
retaining wire. Rotate the cylinder gland until the
retaining wire can be removed from the cylinder.

STEP  34
Remove the rod assembly from the cylinder. Remove
the piston retaining nut from the rod end. Remove the
piston and gland from the rod.

STEP  35
Remove the seals, backup rings, and O-rings from
both the piston and the gland.

Clean and inspect all  par ts. Replace worn or
damaged parts as necessary

273L9

NOTE: Replace rod wiper, rod seal, backup ring, O-rings and piston ring on assembly. Lubricate all parts with
clean HY-TRAN® ULTRA oil on assembly.

7
8

6

10
11

1

2

3
45

6

9

1. CYLINDER ROD 4. GLAND 7. CYLINDER TUBE 10. PISTON RING
2. ROD WIPER 5. BACKUP RING 8. RETAINING WIRE 11. PISTON
3. ROD SEAL 6. O-RING 9. NUT
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