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Introduction

The purpose of this Shop Manual is to detail disassembly and assembly procedures
when overhauling Champion 700 Series motor graders equipped with model 8400
transmissions.

The Shop Manual applies to graders having Canadian serial numbers 16224, 16245
and up. U.S. serial numbers 2021-2 to 2658-2.

The step-by-step sequence provides a comprehensive and progressive method of
servicing. Separate sections deal with each main area and begin at the front of the
grader.

THINK SAFETY FIRST! Always put the grader in the SERVICE POSITION,
described on page ii, before attempting any overhaul, maintenance or inspection
procedure.

Safety warning symbols and instructions are included where there is a risk of either
damage to the grader or injury to service personnel. It is important to use extreme care
during these particular operations.

For the best performance from your grader, use only specified recommended
lubricants and genuine CHAMPION spare parts.

Champion Road Machinery reserves the right to modify its products by changing any
specification without notice.

In case of difficulty in obtaining Parts or Service for your motor grader, please contact Champion
Road Machinery, Goderich, Ontario, Canada.

Telephone: 519-524-2601
Telefax: 519-524-5175 or 519-524-5185 or 519-524-4411
Telex: 069-55175 CHAMPARTS GDCH

Ref. L-2005
© 1987, Champion Road Machinery Printed in Canada
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Service Position

Before making any service, maintenance or inspection procedure, the grader mustbe placedinthe SERVICE
POSITION.

10.

11.

12.

13.

14.

. Park the grader on a level surface.

Place the transmission in NEUTRAL and apply the hand brake.

. Lower the moldboard and all attachments to the ground. Do not apply down-pressure.

Shut down the engine.

. Ifthe grader is an articulated model, install both articulation locking pins.

. Install chocks at the front and rear tandem wheels. Wedge the chocks in place.

Relieve residual hydraulic pressure by operating all control levers.

Some hydraulic circuits may contain lock valves. Operating the control levers in these circuits will not
relieve residual hydraulic pressure. Such pressure must be relieved by loosening a fitting or electrically
activating the solenoid valve. Wear face and eye protection. Danger of spraying oil!

Fasten a “DO NOT OPERATE” or similar warning tag on the steering wheel.
Remove and retain the ignition key.
Turn the battery isolation switch to the “OFF” position.

If the service procedure includes welding, you must disconnect the following items:

a) The negative battery cable(s).

b) Positve battery cable(s).

¢) Main power supply harness at the transmission controller.

d) Transmission wiring harness at the transmission controlier.

e) Alternator wiring harness.
Connect the arc-welder ground cable adjacent to the work area. Install the battery box cover(s). After
completing your welding procedure, connectitems a) through €) in the reverse order. Ensure to connect
the negative battery cable(s) last.

Allow the engine and hydraulic system to cool before working in these areas.

Be aware of other service personnel in your work area.

i June, 1988



Fastener Thread Size
(Coarse and Fine)

5/16-18 ..ottt
5/16-24 .................

7/16-14 (...t
771620 ....oviiiinn....
V213 oo
/2-20 ..ot

1-1/87 covviiiiiiiin..,
1-1/8-12 .l
1-1/47 ..ol
1-1/4-12 ..ol
1-3/86 ...ocooiivntl
1-3/8-12 ...l
1-1/26 ..ol
1-1/2-12 oo

March, 1987

Torque Guide

SAE Grade 5 Fastener @

N.m

650,79
718,58
732,14
813,49
894,84
1138,89
1247,35
1491,40
1708,33
1979,50
2182,87

kgf.m

0,07
0,08
0,14
0,15
0,25
0,26
0,37
0,41

0,86
0,99

1,80
1,93
3,18
3,46
4,84
5,53
7,74
8,99

11,06
12,44
15,21
17,97
27,65
30,42
44,24
49,77
66,36
73,27
74,66
82,95
91,25

116,13

127,19

152,08

174,20

201,85

222,59

Ibf.in.

6

7
12
13
22
23
32
36

75
86
Ibf.ft
13
14
23
25
35
"40
56
65
80
90
110
130
200
220
320
360
480
530
540
600
660
840
920
1100
1260
1460
1610

4 N\
SAE Grade 8 Fastener @

N.m

1,02
1,13
1,92
2,15
3,50
3,61
5,08
5,76

12,20
13,56

24,40
27,12
47,45
47,45
75,57
81,35
108,46
122,02
149,14
176,26
230,49
244,05
379,63
433,86
623,68
677,91
921,96
1003,31
1030,42
1301,59
1464,28
1843,91
2033,73
2413,36
2765,87
3199,73
3606,48

kgf.m
0,10
0,11
0,19
0,22
0,36
0,37
0,52
0,59

2,49
2,76
4,84
4,84
7,60
8,29
11,06
12,44
15,21
17,97
23,50
24,89
38,71
44,24
63,60
69,13
94,01
102,30
105,07
132,72
149,31
188,03
207,38
246,09
282,04
326,28
367,76

Ibf.in.

9

10

17

19

31

32

45

51
Ibf.ft

9
10

18
20
35
35
55
60
80
90
110
130
170
180
280
320
460
500
680
740
760
960
1080
1360
1500
1780
2040
2360
2660



700 Series Lubrication Specifications

Application/ Capacity Lubricant Filter Fluid Type Air Temperature Range
Fluid Code Change Change ' During Fill Period
interval Interval
(see note) *C-40 -30 20 -10 0 10 20 30 40 50
°F 40 -22 -4 14 32 50 68 86 104 122
Hydraulic 42 US gal 1000 hr Frst100hr | Hydraulic Oil* O e AE1OW. 15O Grade 32
system - HO 159 L then 500 hr Dexron®ll ATF
All Wheel Drive 10 US gal 2000 hr Arst 100 hr Hydraulic Oll* . A 0 O ade
hydraulic system 38L then 1000 hr . —
-HO : - !
Tandems - 8.5 US gal 2000 hr - Hydraulic Oil o SAE 10W. ISO Grade 32
drum brakes 32L (- [ [ I | )}
-HO (each side) Dexron®|l ATF
Tandems - 26.5 US gal 1500 hr - Universal Tractor
oil disc brakes 100 L Hydraulic Fluid for E 10W, ISO Grade 32
- UTHF (each side) Wet Disc Brakes
Front wheel bearings - 500 hr
: Multi-Purpose Grease NLG!I EP2 FRONT WHEEL BEARINGS
1 ]
All grease fittings Until grease - Extreme Pressure NLGI EPO or EP1
- MPG seeps from Lithium Soap Base NLGI EP2
joint
SAE 85W-140
All Wheel Drive 0.3 US gal First 100 hr - Hypold Gear Oll - S S SR S
pump drive gearbox | 1,0L then 1000 hr API GL-5 SR 7. |5 -[0) L.t E—
-GO MIL-L-2105C SAE 75W-80
All Wheel Drive 0.4 US gal Arst100hr | - Hypold Gear Oll - —— SSW-140
planetary reduction 15L then1000 hr AP| GL-5 SAE 80W-90
unit - GO (each side) MIL-L-2105C _ AE75W-90 ——
eaucionos | 2L | menioone | araus o — L0
uction en r -
uniock differential MIL-L-2105C e OOW-20
-Go SAE 75W-90
Final drive - double 9 US gal First 100 hr - Hypoid Gear OIi - SAE 85W-80
reductlon lock/ 4L then 2000 hr API GL-5 SAEWQQ—
unlock differential MIL-L-2105C . r——
-GO SAE 75W-80
|
orum brae/cusen | - e |- poorveicle | I T —
AE J 1703, DOT 3, ISO 4925
fiuid - MVBF Brake Fluid \
Transmission 14 US gal 1000 hr First 100 hr Premium Quality A 0
-EO 53L then 500 hr Engine Oil*
API CD/CE U AE 10
qualified to A 0
Allison C-3 and TO-2 -
specifications ] A= OVE0 |
[-M Standard factory fill  *See Cold Weather Operation NOTE: Service intervals are based on: 250 hours or 1 month, whichever comes first

NLGI = National Lubricating Grease Institute
APl = American Petroleum Institute

Consult your Champion Distributor for alternative lubricants

Refer to engine manual for engine lubricants

Cold Weather Operation

Lubricant Requirements for Transmission and Hydraulic Systems

500 hours or 3 months, whichever comes first
1000 hours or 6 months, whichever comes first
2000 hours or 12 months, whichever comes first

When operating in temperatures below -20° C (4° F), you can use the recommended oils provided the following conditions are met:
a) Before start up, the oil is preheated to a temperature above the minimum value for the indicated oil and viscosity range.

b) The operating temperature stays above the minimum value in the applicable range.
Failure to comply with these requirements may result in a malfunction or reduced life of the transmission or hydraulic components.

Cold Weather Start Up Procedure

If oil in the hydraulic circuit is cold, hydraulic functions may move slowly. Do not attempt grader operations until the hydraulic oil is warmed up. If
you do not follow the proper warm up procedure, hydraulic pump damage may resulit.

1. Run the engine at approximately 1000 rpm for five minutes. Do not put load on the hydraulic system.
2. Cycle all hydraulic cylinders through their working range several times until the hydraulic functions operate normally.

3. The grader is now ready to operate under load.

iv

(09/90)




CIRCULATE TO:
CHAMPION 555
. . . SALES MANAGER
MOTOR GRADERS  FRETURNTO:

SERVICE MANAGER

10 August 1992

PRODUCT SUPPORT BULLETIN NO. 583

SUBJECT: New Clutch Master Cylinder Fluid

Champion Motor Graders no longer use DOT Brake Fluid in the clutch disengaging circuit
beginning with S/N 22543 except for grader S/N 22548. The revised circuit uses mineral based
fluid in the clutch master cylinder to disengage the clutch. Mineral based fluid is now used in the
clutch master cylinder as well as the service brakes master cylinder.

Along with the fluid change, the following improvements will help you identify the new system:

1. The clutch pedal effort is reduced by 50%.

2. The clutch pedal height reduced by Scm (2.0%). This permits pressing the clutch pedal with the
operators heel remaining on the cab floor.

3.The new slave cylinder has larger greaseable rod eyes, stronger rod guide, spring loaded lip
seals and rubber bellows to keep contamination out.

When a positive identification of the mineral based fluid clutch master cylinder is made, use only a
MINERAL based oil to replenish the reservoir. DO NOT USE DOT 3 BRAKE FLUID. In areas
where temperatures never fall bellow -18°C or 0°F, use 10W hydraulic fluid. In areas where
temperatures below -18°C are experienced, Champion specifies the following fluids for use in the
clutch master cylinder:

-Champion P/N 58440 apply fluid
-Esso Univs N Arctic

-Shell Tellus T15

-Aero Shell Fluid 4

A copy of the lubrication chart reflecting the new clutch master cylinder fluid is printed on the back
of this bulletin.



LUBRICATION CHART

1 10 12 18\ 16\ [18]
p = MPG P MPG MPG MPG MPG MPG

I —%

8

//j——v
T /A
i

Q Check Daily
E Check Weekly
Champion recommends increasing the greasing frequency in extremely dusty or wet conditions, or if dry joints are apparent.

il

T

MPG - Multi Purpose Grease
GO - Geer O
HO - Hydrauiic Od

PBF - Petroleum Base Fluid
UTHF - Universal Tractor Hydraulic Fluid
EO - Engine Ol

25. AW.D. Hydraulic Reservolr - HO - check
tevel daily

GREASE POINTS - MPG

1. Pivot Pin - Two fittings, weekly

2. Leaning Wheel! Cylinder - Two fittings
each side, weekly

3. Whee! Bearings - One fitting each side
with EP2 grade enly, weekly

14. Upper end Lower Drive Shafts
Three fittings each shaft, monthly

15. Articulstion Cylinder - Two fittings
each side, weekly

16. Tendem Sleeve Thrust Plate - One fitting
each side, monthly

26. Oil Disc Braks & Clutch Reservoir
- PBF - check level weekly

AWARNING

4. Knuckle Pivot Pin and King Pin - 17. Hydraullc Pump Drive Shaft - Two
Four fittings each side, weekly fitings, weekly INCORRECT FLUID WILL CAUSE
8. Drag Link/Pivot Block/Tle Bar - 18. A W.D. Pump Drive Shaft BRAKE FAILURE. SEVERE PERSONAL

Three fittings, weekly

INJURY OR DEATH COULD RESULT

Suitable for wet disc brake spplications

c.snmu:gﬂ::h: T Mlng-’c'.ds ELUI0 LEVELS A LUBRICANTS 27. Transmission - EO - check level daily
-Two . 3 -EO- .
side, "'A'w'ol'wwm'eo warm oil at idle and transmission in neutral
7. Drawber Ball Stud - One fitting, weekly 20-C . .s“wnldy Zn.dldo'l'op.cump-dm
8. Clrcle Turn Cylinder and Crank - Pt y “;:F. opria IE”gu ° . Beering Surfaces; Moldboard Upper

Three fittings each side, weekly check level daily and Lower Slide Rails
9. Circie Turn Vaive - One fitting, weekly HO Every week or more often as required,
10. Blade LIt System - Fixed Polnt - Two 21. Hydreulic Oll Reservolr - wash with dissel fusl - lubricats with:

fitings each side, weskly -checklovel dally 1) Diesel fuel, or

Moveable Poirt - Nine fittings, weskly 22 Engine - See appropriate Engine 2) A light coating of Champion
11. Blade Tt Cylinder/Tit Quedrant P | Mair - graphite spray, P/N 300CL

Standard - Two fittings each side, weekly checklevel daily moistened with diesel fusl, or

Heavy Duty - Three fittings each side, weekly 23- Tandems - UTHF - Suitable for wet disc 3) Alightcoating of MPG
12. Circle Shift Cylinder - One fitting each brake applications - check level weekly Keep these bearing surtaces clean.

end, weekly 24. Final Drives - GO - check level weekly 29. AW.D. Planetary Hub - GO
13. Brake and Clutch Pedal Shafts - check level woekly
- One fitting each shaft, weskly
L Refer to 700 SERIES GRADER Operator's Manual for detailed information

LUBRICANT SPECIFlCATIONS
AR TEMPERATURE RANGE C<0 30 20  -10 0 0 20 30 40 50
DURING FILL PERIOD °F 40 .23 -4 14 433 510 sp 8_5 104 122
HO - Hydrauic Oil X -
UTHF - Universal Tractor Hydraulic Fluid O Grage

GO - Hypoid Gear Oil
APIGL-5
MIL-L-2105C

MPG - Multi Purpose Grease,
Extreme Pressure,
Lithium Soap Base

NLGI EPO or EP1
 —

—— —
NLGI EP2 FRONT WHEEL BEARINGS

NLG!I EP2
—

EO -Engine Oil - Transmission
(for Engine refer to
Cummins Engine Manual)

Premium Quality Motor Oil -
API CD/CE Qualified to

Allison C3 and TO-2 Specifications
PBF - Petroleum Base Fluid Shell Shell Esso
OlL DISC BRAKES & CLUTCH Aeroshell Flud 4 Tellus T15 U~vis N Ascthic

© Champion Road Machinery Limited (02/92)



700 Series Lubrication Chart

GO

MPG - Multi-Purpose Grease
GO - Gear QOil
HO - Hydraulic Oil

MVBF - Motor Vehicle Brake Fluid
UTHF - Universal Tractor Hydraulic Fluid
EO - Engine Oil

@ Check Daily

e Q Check Monthly
g Check Weekly

Key to Lubrication Points

10.

11.

GREASE POINTS - MPG

Pivot Pin - Two fittings, weekly
Leaning Wheel Cylinder - Two fittings
each side, weekly

Wheel Bearings - One fitting each side
with EP2 grade only, weekly

Knuckle Pivot Pin and King Pin -

Four fittings each side, weekly

Drag Link/Pivot Block/Tie Bar -
Standard - Five fittings, weekly

Heavy Duty - Nine fittings, weekly
Steering Cylinder - Two fittings each
side, weekly

Drawbar Ball Stud - One fitting, weekly
Circle Turn Cylinder and Crank -
Three fittings each side, weekly

Circle Turn Valve - One fitting, weekly
Blade Lift System - Fixed Point - Two
fittings each side, weekly

Moveable Point - Nine fittings, weekly
Blade Tilt Cylinder/Tilt Quadrant

or Manual Link -

Standard - Two fittings each side, weekly
Heavy Duty - Three fittings each side,
weekly

12.

13.

14.

15.

16.

17.

18.

18.

21.

22

Circle Shift Cylinder - One fitting each
end, weekly

Brake and Clutch Pedal Shafts
One fitting each, weekly

Upper and Lower Drive Shafts
Three fittings each shaft, monthly
Articulation Cylinder - Two fittings
each side, weekly

Tandem Sleeve Thrust Plate - One
fitting each side, monthly
Hydraulic Pump Drive Shaft - Two
fittings, weekly

A.W.D. Pump Drive Shaft
Three fittings, weekly

FLUID LEVELS & LUBRICANTS

AW.D. Pump Drive Gearbox GO

- check level weekly

Coolant - See appropriate Engine
Operation and Maintenance Manual -
check level daily

Hydraulic Oil Reservoir - HO

- check level daily

Tandems - HO - All models with drum
brakes - check level weekly

23.

24.

27.

28.

Engine - See appropriate Engine
Operation and Maintenance Manual -
check level daily

Tandems - UTHF - All models with oil
disc brakes (wet brakes) - check level

weekly
Final Drives - GO - check level weekly

. A.W.D. Hydraulic Reservoir - HO check

level daily

Drum Brake and Clutch Reservoirs
MVBF - check level weekly
Transmission - EO - check level daily -
warm oil at idle and transmission in
neutral

Circle Top; Clamp and Guide

Bearing Surfaces; Moldboard Upper

and Lower Slide Rails

Every week.or more often as required,

wash with diesel fuel - lubricate with:

1) Diesel fuel, or

2) Alight coating of Champion graphite
spray, P/N 300CL moistened with
diesel fuel, or

3) Alight coating of MPG

Keep these bearing surfaces clean.

AW.D. Planetary Hub - GO
- check level weekly

Champion recommends increasing the greasing frequency in extremely dusty or wet conditions; also if dry joints are apparent.
(09/90)
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Special Tools

Champion recommends the use of the following special tools. Order from your Champion Distributor.

Section
Assembly Ref. No. Tool P/N and Description
Front Axle 1 | 18516 - Socket wrench - wheel
37116 - Installation drift - steering and leaning wheel cylinders
and the tie bar bearings
37117 - Installation drift - pivot block bearing cups
37118 - Installation drift - radius arm bearing cones
Engine Clutches 7 5629 - Clutch Repair Pilot Shaft
45567 - RivetTool - Long solid anvil
8400 Transmission 8 29858 - Bearing shim tool
29859 - Deep-reach socketwrench
Lock/Unlock 10 18511 . .
Differential 18512 Outer bushing installation tools
Final Drive
}:}g Inner bushing installation tools
43004 - Deep-reach socket wrench
45006 - Shiftrail oil seal installation tool
45007 - Drive axle and bearing assembly installation drift
Standard Double 1 18504 - Spiral pinion shaft bearing outer race removal tool
Reduction 18505 - Spiral pinion shaft bearing cone installation tool
Final Drive ‘
18507
18508 - - . .
18509 Pinion cap beanng cup installation tools
18510
1:} ; Outer bushing installation tools
1851
1 8512 Inner bushing installation tools
33174 - Bull gear bearing outer race installation tool
43004 - Deep-reachsocketwrench v
45261 - Spiral pinion shaft bearing race installation tool
45294 - Spiral pinion shaft depth setting gauge
Standard Brakes and 12 377 - Brake adjusting wrench
Tandems 5726 - Rearwheelpullerplate
5727 - Rearwheelpuller screw
Oil Disc Brakes and 13 5726 - Rearwheel pullerplate
Tandems 5727 - Rearwheel pullerscrew

vi June, 1988



SECTION 1
FRONT AXLE
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Item

0O N O WM

Description

Radial spherical brg.
Back-up washer
0-ring

Thrust bearing

Tie bar

Radial spherical brg.
Bearing pin
Flatwasher

Lockwasher

Hex. head capscrew
Radial spherical brg.
Grease fitting
Leaning wheel cylinder
Radial spherical brg.
Knuckle - R.H.
Bearing pin
Hex.~head capscrews
Lockwasher

Flatwasher

Bearing pin

Axle frame

Grease fitting

Radial bearing
Steering cylinders
Pivot pins

Ro11 pins

Expansion plug

Snap ring

Snap ring

Radial bearing

Grease fitting

Yoke - R.H.

Hex. jam nut

Drag link

Expansion plug

Snap ring

Snap ring

Radial bearing

Hex. jam nut

January, 1987

700 SERIES SHOP MANUAL

Item

FRONT AXLE
Description

Adjustment pin
Grease fitting
Cotter pin
Locknut

Washer

Grease fitting
Yoke - L.H.
Adjustment pin
Hex. jam nut
Flatwasher
Locknut
Bearing retainer
0-ring

Angular contact bearing

Pivot block

Bearing retainer
Radius arm

Hex. head capscrews
Lockwasher

Hub cap

Grease fitting
Gasket

Locknut - outer
Lockwasher

Locknut - inner
Washer - wheel bearing
Cone - outer bearing
Cup - outer bearing
Wheel nut

Rim clamps

Front wheel

Cup - inner bearing
Cone - inner bearing
Back-up ring

V ring seal

Spindle - L.H.
Lockwasher

Hex. nut

Hex. nut

Key to Fig. 1

Item

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110

111

112
113
114
115
116

Description

Lockwasher

Key pin

Pin cap

Needle bearing
0i1 seal

Thrust bearing
Needle bearing
Needle bearing
King pin
Starwasher
Machine screw
Pin cap

Grease fittings
Set screw

Snap ring

Pin cap

0-ring

Pivot pin
Needle bearing
0i1 seal

0i1 seal

Needle bearing
O0-ring

Pin cap

Snap ring
Knuckle - L.H.
Grease fittings
Back-up washer
0-ring

Thrust bearing
Shims

Pivot cap - Axle
Lockwasher

Hex. head capscrews
Lockwire

Drag link
Castellated hex. nut
Axle pivot pin

Section 1
Page ii



700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE

General

Before starting any service procedure,
make sure the work area is clean and
safe. A clean work area will reduce
the chances of foreign matter entering
the front axle components causing dam-
age. For a complete overhaul you will
require a suitable 1lifting device,
blocks and safety stands, four dif-
ferent installation drifts and a jack.

Discard all oil seals, 0 rings, snap
Inspect all bear-
ings for signs of wear or damage.
Clean all useable bearings and machined

rings, and gaskets.

surfaces to remove old lubricant and
foreign matter. Inspect the hydraulic
cylinders for leaks or damage. A dam-
aged scraper ring may score a cylinder
rod, faulty O-rings will cause cylinder
leakage. Refer to the 700 Series Parts
Manual when ordering replacement parts.
Refer to Lubrication Specifications de-
tailed in the front of this manual for
the recommended hydraulic oil and

grease lubricants.

TH kY

ALWAYS PUT THE GRADER IN THE SERVICE
POSITION BEFORE ATTEMPTING ANY OVER-
HAUL, MAINTENANCE OR INSPECTION PRO-
CEDURE.

PARK THE GRADER ON A LEVEL SURFACE
AND FULLY LOWER THE MOLDBOARD AND ALL
ATTACHMENTS. IF IT IS NECESSARY TO
ADJUST OR SERYICE THE MOLDBOARD OR
ATTACHMENTS IN A RAISED POSITION,
SUPPORT THEM WITH ADEQUATE STANDS OR
BLOCKS. APPLY THE PARKING BRAKE.
TURN THE IGNITION SWITCH TO THE "OFF"®
POSITION AND REMOVE THE KEY. OPERATE
ALL HYDRAULIC CONTROLS TO ENSURE THAT
NO ACCUMULATED PRESSURE REMAINS IN
THE HYDRAULIC SYSTEM. INSTALL CHOCKS
AT THE FRONT AND REAR WHEELS. TURN
THE ISOLATION SWITCH TO THE “OFF" PO-
SITION. THE ISOLATION SWITCH IS LO-
CATED BEHIND THE ENGINE SIDE PANELS.
ON ARTICULATED MACHINES, INSTALL THE
LOCKING PINS ON BOTH SIDES OF THE
HINGE. ALLOW THE ENGINE AND HYDRAU-
LIC SYSTEM TO COOL BEFORE WORKING IN
THESE AREAS. THE GRADER IS READY FOR
SERVICING.

Weights, measures and tolerances appear in Metric (SI), Imperial and U.S. quan-
tities. Following the internationally accepted standard, the decimal point is de-

noted by a comma in all Metric measurements.
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700 SERIES SHOP MANUAL
FRONT AXLE

Description and Operation

The major components of the front axle
include the axle frame, leaning wheel
knuckle and spindle assemblies, associ-
ated linkages and hydraulic cylinders.
These components interact to perform
the oscillation, wheel lean and steer-
ing functions.

The axle assembly is mounted to the
main frame of the grader through the
axle pivot and bearings. This design
allows the axle to oscillate 15° from a
level position (Fig. 2-A).
lating axle permits the front wheels to
travel over uneven surfaces while trans-

The oscil-

ferring a minimum of motion to the main
frame.

Wheel lean is achieved by one or two
hydraulic cylinders acting on the lean-
The knuckles are
connected by a tie bar which ensures
that knuckle movement is synchronized.

ing wheel knuckles.

The front wheels can lean a maximum of

18° to either side of a position per-
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pendicular to the axle frame (Fig.
2-B). Front wheel lean may be used to
offset loads on the moldboard, to de-
crease the turning radius of the ma-
chine and to improve stability when
traversing a grade by maintaining the
wheels in a vertical position.

The steering system is fully hydraulic.
Twin steering cylinders act on the drag
link assembly causing the spindles to
pivot simultaneously (Fig. 2-C). Hy-
draulic flow is directed to the cylin-
ders by the steering control unit oper-
ated by the steering wheel.
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700 SERIES SHOP MANUAL
FRONT AXLE

A
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C

Fig. 2
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700 SERIES SHOP MANUAL
FRONT AXLE

Cleaning and Inspection

Cleaning - General

A

WARNING

ALKALI CLEANING SOLVENTS AND VAPORS
ARE EXTREMELY HARMFUL AND CAN CAUSE
SERIOUS INJURY TO EYES, LUNGS AND
SKIN.  ALWAYS WEAR PROTECTIVE CLOTH-
ING, GOGGLES AND RESPIRATOR. USE UT-
MOST CARE WHEN HANDLING CHEMICALS.

CAUTION

YOU ARE RECOMMENDED TO WEAR COTTON
GLOVES WHEN HANDLING BEARINGS. THIS
PREVENTS SKIN ACIDS AND PERSPIRATION
CONTAMINATING THE RACES AND  ROLLING
ELEMENTS.

Immerse small parts and machined com-
ponents into a mild alkali cleaning
solvent. Agitate the parts to remove

all foreign matter.

Parts should remain in the solvent long
enough to be thoroughly cleaned and
heated.
solvent and rinse water.

This will help evaporate the
Thoroughly
rinse parts to remove all traces of
cleaning solvent.
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Cleaning - Bearings

After rinsing, immediately dry the
parts using moisture-free compressed
air. Lint-free, uncontaminated wiping
rags can be used.

Immerse bearings in cleaning solvent.
Rinse the cleaned bearings and dry with
moisture-free compressed air while ro-
tating them slowly by hand. DO NOT
spin bearings when drying. Lubricate
all bearings with system oil; wrap in
clean, - lint-free cloth or paper and
store in a cool, dry place.

Inspection - General

A careful and thorough inspection of
all parts is extremely important. Re-
place all parts showing indications of
wear or damage.

Inspection - Bearings

Carefully inspect all rollers, cages
and cups for wear, nicks or chipping.
When replacing bearings, ALWAYS in-
stall new mating cups and cones. After
inspection, lubricate all bearings with
system 0il; wrap in clean, lint-free
cloth or paper and store in a cool, dry
place.
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700 SERIES SHOP MANUAL
FRONT AXLE

Cleaning and Inspection (continued)

Inspection - 0i1 Seals, O-Rings and
Snap Rings

Replace all oil seals, O-rings and snap
rings. Lubricant loss through a worn
seal can cause parts to fail. Handle
sealing components carefully, particu-
Cutting,
scratching or curling of the seal lip

larly when being installed.

seriously reduces efficiency.

Torque Guide

Application

R.im C]amp Nuts 0000 00000000000
Spindle Outer Locknut cccceeee

Special Tools

271 to 305

Apply a thin coating of sealant,
Champion part number 19200 onto the
outer diameter of the oil seal carrier.
This ensures an oil-tight fit in the
bore. Lubricate all oil seal lips and
0-rings before installation.

Torque Yalue

kgf.m 1bf.ft
21 150
28 to 31 200 to 225

The following tools are recommended when overhauling the front axle. The tools help

you to remove and install precision-machined parts.

Part Number Description

18516 Socket wrench - wheel bearing locknut

37116 Installation drift - steering and leaning wheel cy1inders and
the tie bar bearings

37117 Installation drift - pivot block bearing cups

37118 Installation drift - radius arm bearing cones

January, 1987
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Troubleshooting

Problem

Excessive tire wear.

Wheel shimmy.

Section 1
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700 SERIES SHOP MANUAL
FRONT AXLE

Cause

Incorrect toe-in adjust-
ment.

Physical damage.

Incorrect wheel bearing

tension.

Incorrect bearing ten-
sion in the pivot block.

Loose yoke on drag link.

Loose radius arm.

Worn or damaged bearings
in the knuckle or spin-
dle.

Remedy

Adjust toe-in.

Inspect the axle for phys-
ical damage, such as a bent
tie rod or worn spindle
and knuckle bearings. Re-
pair or replace defective
components as necessary.

Disassemble and inspect
the wheel bearing for wear
or damage. Adjust the
wheel bearing tension.

Disassemble and inspect
the pivot block bearings
for wear or damage. Ad-
just the bearing tension
in the pivot block.

Inspect the left hand yoke
and tighten the Tlocknuts
if necessary.

Inspect the radius arms
and tighten the Tlocknuts
if necessary.

Disassemble and inspect
the knuckle and kingpin
bearings for wear or dam-
age. Replace bearings if

ne. ssarye.
January, 1987



Troubleshooting (continued)

Problem

Wheel shimmy (cont'd)

Wheels 1lean when the
machine is not in op-
eration.

Wheels will not lean.

Front end bounce.

January, 1987

700 SERIES SHOP MANUAL
FRONT AXLE

Cause

Steering system malfunc-
tion

Worn seal components in
the leaning wheel cylin-
der(s).

Malfunction in the coun-
terbalance valve.

Physical damage.

Leaning wheel
malfunction.

system

Incorrect tire inflation

Incorrect rim installa-
tion.

Remedy

Refer to hydraulics section
for possible hydraulic mal-
function.

Disassemble and inspect
the cylinders for worn or
damaged components. Re-
place defective components
as necessary.

Disassemble ana inspect
the counterbalance valve
for wear or damage. Re-
pair or replace the valve
as necessary.

Inspect the axle frame,
knuckle pivot pin and re-
lated components for phys-
ical damage. Repair or
replace defective compo-
nents.

Refer to hydraulics sec-
tion for possible hydrual-
ic malfunction.

Inflate tires to the cor-
rect pressure (see Opera-
tor's Manual).

Loosen the wheelnuts and
retighten them in a diag-
onal pattern to the recom-
mended torque.

Section 1
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly

A

WARNING

DO NOT WORK ON A MACHINE SUPPORTED
ONLY BY THE MOLDBOARD OR BY INADE-
QUATE STANDS OR BLOCKS. HYDRAULIC
FAILURE UNDER THESE CONDITIONS CAN
RESULT IN PROPERTY DAMAGE AND PERSON-
AL INJURY.

Fig. 3
Begin disassembly by loosening the rim
clamp nuts (68) on the wheel (70).

Fig. 4

Operate the moldboard to 1ift the front
wheels off the ground. Lower the
grader onto a stand under the front
plate. Ensure that the tires are just
touching the ground. Then remove the
nuts (68), clamps (69) and remove the
tire and rim, being careful of the axle,

it may pivot upwards.

Fig. 5

Attach a safety lifting device to a
wheel stud. Then, remove the capscrews
(57), washers (58) and hubcaps (59).
Discard the gasket (61).

Section 1
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NOTE

Disassembly and reassembly for the
left and right-hand components of the
front axle will be the same unless
otherwise noted.

Fig. 6

Using a hammer and drift, bend back the
tabs on the lockwasher (63). Remove
the outer locknut (62), lockwasher (63),
inner locknut (64) and the wheel bear-
Pull the wheel out
slightly on the spindle and remove the

ing washer (65).

outer bearing cone (66). Remove the
wheel (70) from the spindle (75), being
careful of the axle, it may pivot up-
wards.

Fig. 7

From the wheel, remove the back-up ring
(73) and the inner bearing cone (72).
Discard the back-up ring.

Fig. 8

Using a hammer and a drift, remove the
inner (71) and outer bearing cup (67).
Remove the old grease, clean and in-
spect the wheel for signs of damage and
wear.
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700 SERIES SHOP MANUAL
FRONT AXLE

Fig. 8
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700 SERIES SHOP MANUAL
FRONT AXLE

] \ LEANING WHEEL CYLINDER

]

Fig. 11 Fig. 14
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly (continued)

Fig. 9
Remove and discard the V-ring seal (74)
from the spindle (75).

Fig. 10.

WARNING

WEAR EYE PROTECTION WHEN DISCONNECT-
ING HOSES. RESIDUAL PRESSURE MAY RE-
MAIN IN THE HYDRAULIC SYSTEM CAUSED
BY THE LOCK VALVE.

To avoid confusion during reassembly,
identify the hydraulic hoses for the
leaning (13) and steering cylinders
(24) and disconnect the hoses from the
cylinders.

NOTE

Cap or plug all hoses and fittings to
prevent contamination of the hydrau-
Tic system.

Fig. 11

To remove the steering cylinder, remove
and discard the expansion plug (27) at
the rod end.

January, 1987

Fig. 12

Remove and discard the two snap rings
(28), (29) found at the rod end of the
steering cylinder.

Fig. 13

Using a puller, remove the rod end of
the steering cylinder from the pivot
stud of the yoke (32).

Fig. 14

At the base end of the steering cylind-
er, remove the roll pin (26) from the
pivot pin (25). Using a jack to force
the pivot pin (25) up and out of the
anchor 1lug, you then can remove the
cylinder and place it on a clean work
bench.

Section 1
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly (continued)

Fig. 15

Remove the radial bearing (30) from the
rod end. Note the 1ip in the bottom of
the bore of the rod end which permits
removal and installation from one
direction. Examine the bearing for

signs of damage or wear.

Fig. 16

To remove the drag link, support the
drag link with a lifting device. Re-
move the nuts (50) retaining the pivot
blocks (54) to the radius arms (56).

Fig. 17
Remove the flatwasher (49), bearing re-
tainer (51), and O-ring (52).

Section 1
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Fig. 18

Pull the pivot blocks (54) from the ra-
dius arms (56) and remove the outer
contact bearing (53). The opposite
contact bearing (53) and bearing re-
tainer (51) will remain on the radius

arme.

Fig. 19

Lift the drag link (34) away from the
axle and place it on the workbench.
Secure the right hand yoke (32) in a
vise and remove both the top (39) and
bottom jam nuts (48).

Fig. 20
Unscrew both the adjuster pins (40),
(47) and remove the pivot block.

NOTE

Repeat these procedures to remove the
pivot block from the left hand yoke.
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700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly (continued)

Fig. 21

To disassemble the pivot blocks, remove
the bearing retainers (51), remove and
discard the O0-rings (52), remove the
angular contact bearings (53). Remove
the contact bearing cups (53) pressed
into the pivot block by using a hammer
and small drift.

NOTE

Clean and inspect the pivot block and
all pivot block components.
any parts that show signs of damage
or wear. Discard all O0-rings.

Replace

Fig. 22

Place the right hand yoke (32) in a
vise and loosen the lock nut (33). Un-
screw the drag link (34) from the yoke
(32).

Fig. 23

Place the left hand yoke (46) in a vise
and remove the lock nut (43) and flat-
washer (44). Pull the drag link (34)
out of the yoke (46).

NOTE

On later models the drag link is se-
cured by a castellated hex. nut and a
cotter pin.

January, 1987

Fig. 24

To remove the spindle (75) from the ax-
le, remove the upper (90) and Tlower
king pin caps (81).

Fig. 25

Back off the nut (77) retaining the key
pin (80), strike the nut with a soft
faced hammer to Tloosen the key pin.
Remove the nut, lockwasher (76) and
pull out the key pin.

Fig. 26
Using a jack and a drift, press out the
king pin (87). Place the king pin (87)
in a freezer or dry ice. Freezing will
make reinstallation of the king pin
much easier.
Section 1
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700 SERIES SHOP MANUAL '
FRONT AXLE

Disassembly (continued)

Fig. 27
Remove the spindle assembly (75) and
thrust bearing (84).

Fig. 28

Place the spindle assembly in a vise
and back off the nut (78) and lock-
washer (79). Strike the nut to force
the tapered end of the radius arm from
the spindle (75). When the radius arm
is loose, remove the nut, lockwasher
and the radius arm (56).

Fig. 29

Reinstall the nut (50) onto the end of
the radius arm to protect the threads.
Use a bearing puller to press off the
bearing retainer. Remove the nut, an-
gular contact bearing cone (53) and re-
tainer (55).

Section 1
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Fig. 30

To disconnect the tie bar (5), support
the steering knuckle (104) and remove
the hex. head capscrews (10), lockwash-
er (9), flatwasher (8) retaining the
bearing pins (7). Force the pins out
with a hammer and drift.

NOTE

Repeat these procedures to remove the
bearing pins from both ends of the
leaning wheel cylinder (13).

Fig. 31

Remove the cylinder from the axle and
place it on a workbench. Using a
hammer and a drift, remove the radial
spherical beafing (30) from the leaning
wheel cylinder base end.

Fig. 32

Using a hammer and a drift, remove the
two needle bearings (85), (86) from the
top of the steering knuckle (104).
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700 SERIES SHOP MANUAL
FRONT AXLE

Fig. 27 Fig. 30

Fig. 28 Fig. 31

Fig. 29
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700 SERIES SHOP MANUAL
FRONT AXLE

Fig. 33

Fig. 37

Fig. 35
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly (continued)

Fig. 33

Using a jack and drift, press out the
0il seal (83) and single needle bearing
(82) from the bottom bore of the steer-
ing knuckle.

Fig. 34

To remove the steering knuckle (104)
from the axle (21), remove the set
screw (92) retaining the knuckle pivot
pin. Remove the snap rings (93), (103)
and pin caps (94), (102).

Fig. 35

Attach a safe 1ifting device to the
steering knuckle (104) and force the
pivot pin (96) out of the axle pads to
remove the knuckle.

January, 1987

Fig. 36

Using a hammer and a drift, remove the
0oil seals (98), (99) and the needle
bearings (97), (100) from the axle pads.

Fig. 37 .
Support the weight of the axle frame
with a safe 1ifting device. Remove the
lockwire (113), capscrews (112) and the
lockwashers (111) from the pivot pin
cap.

Fig. 38

Remove the axle pivot pin cap (110) and
the shims (109) from the axle pivot
pin.

Section 1
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700 SERIES SHOP MANUAL
FRONT AXLE

Disassembly (continued)

Fig. 39

Remove any excess grease from the
thrust bearing. Force the front axle
(21) back and remove the thrust bearing
cup (108) and the 0-ring (107). Using
a bearing puller, remove the thrust
bearing cone (108) and backup washer

(106) from the pivot pin. -

NOTE

Lower the rear of the axle frame un-
til it is below the pivot pin. Pull
the axle frame forward. When the
axle clears the front portion of the

pivot pin, lower the axle to the

ground.

Fig. 40
Remove the thrust bearing cup (4) and
the 0-ring (3) from the axle frame (21).

Fig. 41

Using a puller, remove the rear thrust
bearing cone (4) and back-up washer (2)
from the axle pivot pin.

Section 1
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Fig. 42

Using a hammer and drift, remove the
spherical plain bearings (23) from the
steering cylinder anchor lugs. Removal
of the bearings is possible only from
below, because of the anchor lug bores
have a lower internal lip.

Reassembly

Before assembling any components, make
a thorough inspection of all bearings
and pins for signs of corrosion or
wear. Grease the spherical bearings
before installing the bearing pins to
ensure that the grease grooves are a-
ligned with the grease fittings.

Fig. 43

Use a hammer and installation drift
(special tool No. 37116) to install
the spherical plain bearings (23) into
the front axle.

NOTE

The bearings can only be installed
from the top of the anchor lug bores,
because of the lower internal lip.

Fig. 44

Using a hammer and a drift, install the
thrust bearing cup (4) into the axle
frame (21).
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700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE

Reassembly (continued)

Fig. 45

Install the back-up washer (2). Heat
the rear thrust bearing cone (4) in an
oven or oil bath type heater to 121°C
(250°F) maximum. DO NOT use an -in-
duction heater. Install the cone onto
the pivot pin.

Fig. 46

Apply grease to the cup of the pivot
bearing (4), lubricate and install a
new 0-ring (3) into the axle frame.

Fig. 47

Using a safe 1lifting device to raise
the axle frame, position the front
bearing bore over the pivot pin. Pull
the frame as far back as possible.
Using a Jjack, raise the back of the
axle frame until the rear cup is align-
ed with the rear cone bearing.

January, 1987

Fig. 48
Install the back-up washer (106) onto
Heat the front
thrust bearing cone (108) in an oven or
0oil bath type heater to 121°C (250°)
maximum.

the front pivot pin.

DO NOT use an induction
heater. Install the cone onto the
Maneuver the axle
frame (21) ahead so the rear thrust
bearing cup and cone are engaged. Lu-

bricate and install a new O-ring on the

front pivot pin.

front thrust bearing.

Fig. 49
Install the front thrust bearing cup
(108).

Fig. 50

Install the pivot cap (110) without any
shims, tighten the capscrews (112) with
Tock washers (111) evenly until the

‘axle stays in place when moved and re-

leased. Using a feeler gauge, measure
the space between the axle pivot cap
(110) and the axle frame (21). Four
measurements are required, mathemat-
cally average the four measurements.
This will allow you to determine the
number of shims you will need. Install
the shim pack (109), axle pivot cap and
tighten the capscrews and lockwashers
in a diagonal sequence to the recom-
mended torque. Install a new lockwire
(113) to secure the capscrews.

Section 1
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700 SERIES SHOP MANUAL
FRONT AXLE

Reassembly (continued)

Fig. 51

Before installing the steering knuckles
onto the axle, use a hammer and the ap-
propriate drift to seat new needle
bearings (97), (100) and install new
0il seals (98), (99) into the axle pads.
Apply a generous amount of grease to
each bearing.

Fig. 52

Place the steering knuckle (104) in a
press and use the appropriate drift to
install new needle bearings (82), (85)
in the upper and lower bosses of the
knuckle. Also install a new oil seal
(83) at the inner lower face of the
knuckle boss with the seal 1ip facing

the spindle.

Fig. 53

Use a safe 1lifting device to position
the knuckle (104) between the axle pads
(21). Make sure to align the slot in
the knuckle pivot pin (96) with the set
screw (92) when installing the pin.

Section 1
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Fig. 54

Apply thread locking compound, Champion
part number 27528 to the set screw
(92). Install the set screw and secure
the pin (96) in position. Check to en-
sure that the pin pivots freely on the
needle bearings.

Fig. 55
Lubricate and install new O-rings (95),
(101).

Fig. 56

Install the pin caps (94), (102) and
new snap rings (93), (103). Grease the
pivot and axle pad needle bearings.
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FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE

Fig. 59
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700 SERIES SHOP MANUAL
FRONT AXLE

Reassembly (continued)

Fig. 57

Using a hammer and an installation
drift (special tool No. 37116), in-
stall the radial spherical bearing (14)
into the leaning wheel cylinder knuckle
bore.

Fig. 58

On the workbench, grease the spherical
plain bearing (11) for the 1leaning
wheel cylinder and install it with a
hammer and an installation drift
(special tool No. 37116) into the
base end on the wheel cylinder.

Fig. 59

Mount the leaning wheel cylinder onto
the axle frame and install the bearing
pins (16), (20). Install the flatwash-
er (19), lockwasher (18) and tighten
the capscrews (17) to retain the bear-
ing pins.

January, 1987

Fig. 60

Install the spherical plain bearing (6)
into the upper bore of the steering
knuckle (15). Mount the tie bar (5)
and install the bearing pins (7).

Fig. 61

Secure the bearing pins (7) with a flat-
washers (8), lockwashers (9) and cap-
screws (10). Apply grease into both
the tie bar and leaning wheel cylinder

grease fittings.

Fig. 62

Install the spindle (75) and thrust
bearing (84) into the steering knuckle
(15). Remove the king pin (87) from
the freezer or dry ice and install it.
Make sure to align the slot on the king
pin with the key pin (80) hole in the
spindle.
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700 SERIES SHOP MANUAL
FRONT AXLE

Reassembly (continued)

Fig. 63

Retain the king pin in position by in-
stalling the key pin (80) with the flat
side against the slot of the king pin
(87). Tap the key pin into place and
secure it with a lockwasher (76) and
nut (77).

Fig. 64

Apply silicone sealant to the top pin
cap (90) and bottom pin cap (81). In-
stall and secure the caps with star
washers (88) and capscrews (89). Apply
grease into both pin cap grease fit-
tings.

Fig. 65

To assemble the drag link (34), secure
the left end of the drag link in a vise
and slide the left hand yoke (46) onto
it, install the flatwasher (44) and
locknut (43). Tighten the locknut un-
til it is snug against the yoke. En-
sure that the yoke can still rotate.

NOTE
On later models the drag link is se-
cured by a castellated hex. nut and a

cotter pi:
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Fig. 66

Place the other end of the drag 1link
(34) in a vise and thread the right
hand yoke (32) as close to its original
position as possible.

Fig. 67

To assemble the pivot blocks (54) begin
by installing the angular contact bear-
ing cups (53) using an installation
drift (special tool No. 37117).
Lubricate the contact bearing cup and
Install
the 0-rings (52), and the O0-ring re-
Make sure that the O0-
rings are properly seated.

cones (53) and install them.

tainers (51).

Fig. 68

Now install the pivot blocks (54) with
the grease fittings facing the yokes
and secure them with the adjusting
pins (40), (47) and jam nuts (39),
(48). Install the jam nuts loosely.
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700 SERIES SHOP MANUAL
FRONT AXLE

Fig. 65 Fig. 68
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700 SERIES SHOP MANUAL
FRONT AXLE
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700 SERIES SHOP MANUAL
FRONT AXLE

Reassembly (continued)

Fig. 69

Secure the radius arm vertically in a
vise and install the bearing retainer
(55) ensuring that the beveled surface
is facing downwards

Fig. 0

Use a hammer and an installation drift
(special tool No. 37117), install
the bearing cone (53).
install a new O0-ring (52) and insert

Lubricate and

the radius arm (56) 1into the pivot
block and drag link assembly with the
pivot studs on the yoke facing upwards.

Fig. 71

Install the bearing cone (53), O-ring
(52) and the O0-ring retainer (51).
Make sure that the O0-ring is seated
before installing the washer (49) and
new locknut (50).

January, 1987

Fig. 72

Slightly tighten the adjustment pins
(40), (47) and the radius arm locknut
(50), this compresses the pivot block
bearings. Ensure that the top and bot-
tom of the pivot blocks are equally
spaced between the inner faces of the
yokes. Lubricate the pivot block bear-
ings with grease recommended 1in the
Lubrication Specifications at the front
of this Shop Manual. Make sure you
see grease seeping out of the O-
rings. If necessary, tighten or
loosen the adjustment pins (40), (47)
and the Tocknut (50) until you achieve
the proper adjustment. Holding the ad-
justment pins with a screwdriver, tight-
en the jam nuts (39), (48).

Fig. 73

Support the drag link (34) with a 1ift-
ing device and install each radius arm
into the bore on the spindles (75).
Install the lockwasher (79) and tighten
the nut (78).

Fig. 74

When installing the radial spherical
plain bearing into the rod end of the
steering cylinder (24), note the 1lip in
the bottom of the bore permits installa-
tion of the spherical plain bearing
(30), (38) from the top only.
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Reassembly (continued)

Fig. 75

Install the spherical plain bearings
(30), (38) into the steering cylinder
(24) using an installation drift
(special tool No. 37116). Mount
the steering cylinder (24) onto the
axle frame (21) and force the radial
bearing down onto the pivot stud.

Fig. 76

Install the external snap ring (36),
followed by the 1internal snap ring
(37).

Fig. 77

Install a new expansion plug (35) using
a hammer and a drift. Secure the ex-
pansion blugs by indenting the center
of the plug. Make sure all expansion

plugs have a central vent hole.
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Fig. 78

At the base end of the steering cylin-
der (24) use a jack and drift to press
the pivot pin up into the anchor Tlugs.
With a hammer and drift, force the roll
pin (26) into the pivot pin (25) to se-
cure it.

Fig. 79

Install the inner (71) and outer (67)
bearing cups into the wheel and apply a
generous amount of grease in the bore.

Fig. 80

Install a new V-ring seal (74) and
back-up ring (73) on the spindle (75)
with the back-up ring in the groove of
the V-ring. Apply grease to the spin-
dle and pack the inner bearing cone
(72) with grease and install it on the
spindle.

January, 1987
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Reassembly (continued)

Fig. 81

Attach a safe 1lifting device to the
wheel (70) and slide it on to the spin-
dle (75). Pack the outer bearing cone
(66) with grease and install it on the
spindle. Install the bearing washer
(65) and the inner wheel nut (64). Set
wheel preload by installing one of the
hubcab screws (57) with a torque
wrench. Tighten the wheel nut until 1
to 2 kgf.m (8 to 12 1bf-ft.) are needed
to turn the wheel with the torque
wrench.  Install the lockwasher (63)
and the outer wheel nut (62) using a
socket wrench (special tool No.
18516) tighten it to the recommended
torque. Bend the tabs so they fit into
the slots on both wheel nuts.

NOTE
ALWAYS install the wheel nuts (62),

(64) with the chamfer facing outwards
from the wheel.

Fig. 82

Install the hubcap (59), the lockwashers

(58) and the capscrews (57) with a new
hubcap gasket (61).

Fig. 83
Reconnect the hydraulic hoses to all
the cylinders and grease all fittings.

NOTE
DO NOT over-lubricate the wheel bear-

ing cones. Excess grease can rupture
the hub cap gasket.

January, 1987

Fig. 84

Before installing the rims and tires,
tighten all the nuts and capscrews on
the axle to the recommended torques.

Maneuver the tire and rim onto the
wheel and place the rim clamps on the
wheel studs and retain them with nuts.
Tighten the nuts to the specified
torque, in a diagonal sequence. Repeat
these procedures for the other wheel.

Do another preload check on the wheels
by rotating them. The wheels should
rotate one and one half turns before
stopping.

To check the preload of the axle pivot

pin, stand on one of the front wheel
rims and hold onto the tire. The
weight of an average man 82,0 kg
(180 1bs.) should pivot the axle.

To start the grader, turn the isolation
switch to the "ON" position. Start the
engine. Lower the moldboard to raise
the front end of the machine, remove
the supports. Raise the moldboard to
lower the front of the machine onto its
wheels.
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Reassembly (continued)

Toe-in Adjustment

Fig. 85

Check the toe-in of the front wheels by
making a mark on the tires behind the
axle, level with the centre line of the

spindle. Measure the distance between
tires at these marks.

Fig. 86

Drive the grader forward to position
the markings on the centre line of the
spindles in front of the axle and re-

cord this measurement. The front meas-

urement should be 13,0 mm to 16,0 mm

(1/2 in. to 5/8 in.) less than the meas-
urement taken behind the front axle.

Fig. 87

To adjust the toe-in, first loosen the
hex. jam nut (33) at the right hand
yoke (32). Then use a pipe wrench to . Fig. 86
rotate the drag link (34). This varies
the length of the drag link and changes
the toe-in. When the toe-in is correct
tighten the hex. jam nut to secure the

drag link.

The front axle disassembly and reassem-
bly is now complete.

Road test the grader to check for leaks
and to ensure the front axle functions
properly and is safe for the operator.

Fig. 87
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Description

Thrust cap

Thrust washer

Shim

Needle roller bearings
Seal

Pivot pin

Seal

Needle roller bearings
Shim

Thrust washer

Thrust cap

Bolt

Lockwasher

Tie bar

Mounting block matched halves
Bolt

Lockwasher

Drag link

Pivot block

Spindle and radius arm assembly
Dust seal

Deflector spacer

Iltem

23
24
25
26
27
28
29

31

BLERRER

39

41
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Description

V ring seal

Inner bearing cone
Inner bearing cup
Wheel and hub
Outer bearing cup
Outer bearing cone
Lockwasher

Inner locknut
Tabwasher

Outer locknut

Hub cap

Bolt

Starwasher
Locknut

Adjusting collar
Seal

Needle roller bearing
Oring

Bolt

Starwasher
Radius arm pin
Seal

Key to Fig. 1
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Description

King pin cap
Needle roller bearing
Seal

King pin
Setscrew
Thrust washer
Needle roller bearings
King pin cap
Starwasher
Bolt

Knuckle
Bearing pin
Flatwasher
Lockwasher
Bolt

Locknut
Adjustment pin
Oring

Bolt
Lockwasher
Flatwasher
Bearing pin
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AWARNING

Before starting any
service procedure,

make sure work
area s clean and
safe.

General

Make sure proper shop tools are available and in good
working order. You will need a safe lifting device, blocks
or proper stands and a hydraulic jack.

Refer to the 700 Series Parts Manual P/N L 3008 for
spare parts information.

Service Position Precaution

NOTE: Always place the grader in the SERVICE POSI-
TION before attempting any overhaul, mainte-
nance or inspection procedure. Refer to the
SERVICE POSITION procedure on page (i) in
the front of this Shop Manual.

Description

The Model 780 front axle is designed for the arduous
applications of heavier Champion motor graders. It is
capable of handling the higher front axle loads while
maintaining the mobility of a standard front axle. This
axle has wider spacing (track width) between the front
tires to allow full axle mobility with 20.5 x 25 tires. The
pivot pin, king pins and knuckle pins are supported by
double row needie roller bearings.

The front axle performs three essential functions:

+ Hydraulic assisted steering turns the front wheels to
either side.

» Youcar lean the front wheels to the left or right. This
reduces the turning radius, counteracts side loads
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created by the action of the moldboard, and provides
stability on side slopes.

« The central pivot pin allows the front axle to oscillate
from a level position when traveling over uneven

ground.

Cleaning and Inspection

Cleaning

AWARNING

Chemical hazard.
Wear goggles,
protective clothing
and respirator.

' Handle chemicals
according to
manufacturer’s

instructions. Severe
personal injury or
death could resulit.

Use a cleaning solvent to clean ground or polished parts
or surfaces. Kerosene or diesel fuel oil can be used. Do
not use gasoline.

Use aflat-bladed tool to remove silicone sealant residue.

Do not clean ground or polished parts in water, steam,
alkaline solutions or a hot solution tank. '

Immediately dry parts after cleaning. Use soft, clean
paper or cloth rags. You can also dry parts - except
bearings - using moisture-free compressed air.

NOTE: Do not dry bearings with compressed air. Spin-
ning bearings with compressed air can damage
the races and rollers.
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Apply grease or system oil to undamaged parts that are
ready for assembly. If storing parts for some time, apply
arust inhibitor to all surfaces. Wrap parts in rust inhibitor
impregnated paper before storing.

Inspection

Inspect all tapered roller bearing cups and cones. Re-
place the bearing if you see the following defects.

a) Center of the large diameter end of the roller worn
level with or below the outer surface of the roller.

b) Radius ofthe large diameter end of the roller wornto
a sharp edge.

c) Visible roller grooves in the cup or cone inner race
surfaces.

d) Deep cracks in the cup, cone inner race or roller
surfaces.

€) Bright wear marks on the roller cage outer surface.

f) Etched and pitted rollers or cup and cone inner race
surfaces that touch the rollers.

g) Cup and cone inner race surfaces that touch the
rollers damaged by spalling and flaking.

Replace worn or damaged front axle assembly parts.
Following are examples of what to check, repair or

replace,

a) Replace any fasteners if the corners of the head are
worn.

b) Replace damaged washers.

c) Replace alloil seals, Orings, V rings and cotter pins.

d) Clean parts and apply new silicone sealant
P/N 56427 where required when front axle is as-
sembled.

e) Remove nicks, scratches and burrs from machined
or ground surfaces. Use a fine file, india stone,
emery cloth or crocus cloth.

f) Clean and repair threads. Use a die or tap of the
correct size. You can also use a fine file.

NOTE: Threads must be clean and undamaged to
ensure correct values when fasteners are
torque-tightened.

Lubrication

It is important to use the correct type of grease when
lubricating the front axle. Refer to the front of this Shop
Manual or your 700 Series Operator’s Manual for com-
plete details of temperature range and appropriate
grease specifications.

In most applications, the front axle requires lubricating
only once a week. Champion recommends liting the
front wheels off the ground at every fourth greasing.
Place a safe, adequate stand under the nose plate

before greasing. Always increase the lubrication inter-

vals in extremely dusty or wet conditions, or if the joints
are dry.
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Torque Guide
(Page No. : Application Torque Value
Ibf-ft 'N'm kgf-m

44 Bolts retaining pivot pin thrust cap 36 49 5
44 Bolts retaining mounting block halves 290 393 40
45 Bolts retaining pivot pin thrust cap 36 49 5
47 Nuts retaining wheels 460 624 64
49 Inner locknut retaining wheel bearings 100 135 14
49 Outer locknut retaining wheel bearings 200 271 28
49 Nuts retaining wheels 460 624 64

. 50 Locknut retaining pivot block adjusting pin 2100 2847 290

Front Axle Pivot Pin Bearings
- Disassembly

1. During this service procedure, you will have to start
the engine several times. Be sure that it is safe to
start the engine each time it is required. Remember
to remove and retain the ignition key when you shut
down the engine.

| AWARNING

Do not work on
graders supported
only by moldboard.
Hydraulic or
mechanical failure

could cause grader
to fall resulting in
severe personal in-
jury or death.

Make a visual safety check around the grader.
Ensure all personnel are away from the area. Signal
your intention and start the engine when it is safe to
do so. Position the moldboard at 90° to the frame.
Apply down pressure to the moldboard and lift the
front end of the grader until the tires are just touch-
ingthe ground. Place a safe, adequate stand under
the nose plate.
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3. Shut down the engine. Remove and retain the

ignition key.

. Identify the steering and leaning wheel hydraulic

hoses to avoid confusion during assembly.

. Disconnect the steering cylinder hydraulic hoses.

Plug and cap all open ports and fittings to prevent
contamination.

. Disconnect the left-hand leaning wheel cylinder hoses.

Plug and cap all open ports and fittings to prevent
contamination.

. Disconnect the right-hand leaning wheel cylinder

hoses. Plug and cap all open ports and fittings to
prevent contamination.

. Remove the bolts (59), lockwashers (58) and flat-

washers (57) securing the tie bar bearing pins (56).
Use a hammer and metal drift to remove the bearing
pins. Remove the tie bar (14). Attach a safe lifting

device to the drag link (18).

. Use a hammer and center punch to mark the pivot

pin mounting blocks (15). The marks will help
identify the upper and lower mounting block matched
halves during assembly.



10.

11.

12.
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Remove the bolts (16) and lockwashers (17) retain-
ing the lower mounting block halves (15). Remove
the lower mounting block halves.

Make a visual safety check around the grader.
Ensure all personnel are away from the area. Signal
your intention and start the engine when it is safe to
do so. Apply down pressure to the moldboard and
litt the front end of the grader until it is clear of the
front axle frame. Remove the safety stand.

Lower the lifting device and allow the front axle to
roll over slowly (see Fig. 2). Remove the lifting
device and roll the front axle away from the grader.

13.

14.

15.

Lower the front end of the grader and place the
safety stand under the nose plate. Shut down the
engine. Remove and retain the ignition key.

Remove the bolts (12) and lockwashers (13) retain-
ing the front and rear thrust caps (1 and 11). Re-
move the thrust caps, thrust washers (2 and 10) and
any shims (3 and 9) from the axle frame bosses.

Remove the pivot pin (6) out of the bearings (see

Fig. 3).

Fig. 3
16. Use a hammer and appropriate tubular drift to re-
move the needle roller bearings (4 and 8) and seals
(5 and 7). Discard the seals.

17. The front axle pivot pin bearing disassembly is now
~complete. Place the parts to one side for cleaning
and inspection.

Front Axle Pivot Pin Bearings - Assembly

1. Lubricate the needle roller bearings (4 and 8) with
grease. Use a hammer and appropriate tubular drift
to install the bearings into the axle frame front and
rear bosses (see Fig. 4). Lubricate and install new
seals (5and 7). The seal lips should face outward.

Fig. 4
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2. Lubricate the pivet pin (6) with grease. Use a rubber
or hide mallet to install the pivot pin into the bear-
ings; taking care not to damage the seals.

. Install the thrust cap (11), thrust washer (10) and
three shims (9) onto the rear boss face of the axle
frame. Retain the thrust cap with bolts (12) and
lockwashers (13). Tighten the bolts in a diagonal
sequence to the specified torque.

. Install the thrust cap (1) and thrust washer (2) onto
the front boss face ¢f the axle frame. Do not install
any shims. Retain the thrust cap with bolts (12) and
lockwashers (13). Do not torque-tighten the bolts.

. Make a visual safety check around the grader.
Ensure all personnel are away from the area. Signal
your intention and start the engine when it is safe to
do so. Apply down pressure to the moldboard and
lift the front end of the grader until it is clear of the
safety stand. Remove the stand.

. Roll the axle assembly under the grader front end.
Attach a safe lifting device to the drag link (18). Use
the lifting device to slowly turn the axle over (see
Fig. 5). Take care that the axle does not turn over-
center.

7. Make sure the mounting block mating faces (15) are

clean. Place the safety stand under the nose plate
and lower the front end of the grader onto the axle
frame. Align the pivot pin with the mating groove of

_the upper pivot blocks. Shut down the engine. Re-

move and retain the ignition key.

. Align the match marks and install the lower mount-

ing block halves (15). Retain the mounting block
halves with bolts (16) and lockwashers (17). Tighten
the bolts to the specified torque (see Fig. 6).
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Fig. 6

9. Install the tie bar (14). Lubricate and install the

bearing pins (56). Retain the bearing pins with bolts
(59), lockwashers (58) and flatwashers (57).

10. Reconnect the left-hand leaning wheel cylinder hoses.

Reconnect the right-hand leaning wheel cylinder
hoses. Reconnect the steering cylinder hoses.

. Make a visual safety check around the grader.

Ensure all personnel are away from the area. Signal
your intention and start the engine when it is safe to
do so. Apply down pressure to the moldboard and
lift the front end of the grader until it is clear of the
safety stand. Remove the stand.
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King Pin Bearingé and Spindle Thrust
Bearing - Disassembly

12. Set the end float by tightening the front thrust cap
bolts until the thrust cap is snug against the pivot
pin. Do not overtighten the bolts as you can bend

the thrust cap. Lower the grader front end. Shut 1. Since many components are duplicated on both

13.

down the engine. Remove and retain the ignition
key.

Use feeler gauges to measure the gap between the
front thrust cap and the axle frame boss face in
three or four places (see Fig. 7). The average of
these measurements determines the number of
shims you will need.

14.

15.

Remove the thrust cap and thrust washer. Now
install the thrust cap, thrust washer, required num-
ber of shims (3), and another shim equal to the end
float specification of 0.003 to 0.005 inch (0,076 to
0,127 mm). Retain the thrust cap with bolts (12) and
lockwashers (13). Tighten the bolts in a diagonal
sequence to the specified torque.

Lubricate both front axle thrust cabs through the
grease fittings. Road test the grader to ensure that
the front axle is working properly and is correctly ad-
justed.

sides of the grader, the following steps describe the
disassembly and assembly procedures for the left-
hand side only.

A WARNING

Do not work on
graders supported
only by moldboard.
Hydraulic or
mechanical failure

could cause grader
to fall resulting in
severe personal in-
jury or death.

Loosen the wheel nuts. Make a visual safety check
around the grader. Ensure all personnel are away
from the area. Signal your intention and start the
engine when it is safe to do so. Position the mold-
board at 90° to the frame. Apply down pressure to
the moldboard and lift the front end of the grader
until the tires are just touching the ground. Place a
safe, adequate stand under the nose plate.

. Shut down the engine. Remove and retain the

ignition key.

. Remove the tire and rim. Attach asafe lifting device

onto one of the wheel studs.

. Remove the bolt (63), lockwasher (64) and flat-

washer (65) retaining the pivot block bearing pin
(66). Use a hammer and appropriate metal drift to
remove the bearing pin. This disconnects the drag
link (18) from the pivot block (19).
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6. Remove the bolts (54) and starwashers (53) retain- 9. Use a jack and appropriate tubular drift to remove
ing the king pin caps (52 and 45). Remove the caps. ‘the two needle roller bearings (46) and seal (47)
Remove the setscrew (49) from the spindle (20). from the bottom bore of the knuckle (see Fig. 10).

Discard the seal.

7. Use a jack and appropriate drift to remove the king

pin (48) (see Fig. 8). Use the lifting device to

remove the spindle/wheel hub assembly. Remove
the thrust bearing (50).

Fig. 10

10. The left-hand king pin bearing and spindle thrust
bearing disassembly is now complete. Place the
Fig. 8 parts to one side for cleaning and inspection.

ing Pin Bearings and indle Thrust

Bearing - Assembly

8. Use a hammer and appropriafe tubular drift to re-
move the two needle roller bearings (51) from the

top bore of the knuckle (55) (see Fig. 9). '
P (58) ( g-9) 1. Place the king pin (48) in a freezer or dry ice. Freez-

ing causes the king pin to shrink and makes installa-
tion easier.

2. Lubricate the needle roller bearings (46 and 51) with
grease. Use ahammer and appropriate tubular drift
toinstall the bearings into the upper and lower bores
of the knuckle (55) (see Fig. 11). Lubricate and
install a new seal (47) at the top face of the knuckle
lower bore. The seal lip should face upward.

3. Usethel lifting device to maneuver the spindle/wheel
hub assembly into position at the knuckle. Install
the thrust bearing (50) in between the spindle and
knuckle upper boss.
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Fig. 11

4. Carefully install the king pin. Make sure you align
the slot in the king pin with the tapped hole for the
setscrew (49) (see Fig. 12). As previously stated,
freezing the king pin helps make the installation
easier. Install the setscrew to secure the king pin.
Check to see that the spindle pivots freely on the
king pin.

5. Apply a bead of silicone sealant P/N 56427 to the

king pin caps (45 and 52). Install the caps and retain
them with bolts (54) and starwashers (53). Lubri-
cate both king pin caps through the grease fittings.

6. To install the pivot block bearing pin (66), you must
first remove the pivot block (19). Loosen the adjust-
ment pin locknut (60) and remove the adjustment
pin (61). Remove the bolts (41) and starwashers
(42) retaining the radius arm pin (43). Remove the
radius arm pin. Remove the pivot block.

7. Check the pivot block needle roller bearing (39) and
seals (38 and 44) for serviceability. Replace parts
as necessary. Lubricate the bearing with grease.

8. Install the pivot block into the yoke of the drag link
(18) and retain with the pivot block bearing pin.
Secure the pin with the bolt (63), lockwasher (64)
and flatwasher (65).

9. Install the pivot block in between the spindle radius
arms. Install the radius arm pin and retain with the
bolts and starwashers. Install the adjustment pin
and locknut. For the proper adjustment procedure,
see Pivot Block and Toe-in Adjustments in this
section. Lubricate the pivot block and pivot block
pin through the grease fittings.

10. Install the tire and rim on the wheel. Tighten the
wheel nuts in a diagonal sequence to the specified
torque. Road test the grader to ensure that the
spindle and knuckle are working correctly.

Wheel Bearings - Disassembly

AWARNING

Do not work on
graders supported
only by moldboard.
Hydraulic or
mechanical failure

could cause grader
to fall resulting in
severe personal in-
jury or death.
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1. Since many components are duplicated on both
sides of the grader, the following steps describe the
disassembly and assembly procedures for the left-
hand side only.

2. Loosen the wheel nuts. Make a visual safety check
around the grader. Ensure all personnel are away
from the area. Signal your intention and start the
engine when it is safe to do so. Position the mold-
board at 90° to the frame. Apply down pressure to
the moldboard and lift the front end of the grader
until the tires are just touching the ground. Place a
safe, adequate stand under the nose plate.

3. Shut down the engine. Remove and retain the
ignition key.

4. Remove thetire and rim. Attach asafe lifting device
onto one of the wheel studs.

5. Remove the bolts (34) and starwashers (35) retain-
ing the hub cap (33). Remove the hub cap.

6. Use a hammer and appropriate drift to bend back
the tabs of the tabwasher (31) (see Fig. 13). Re-
move the outer locknut (32). Remove and discard
the tabwasher. Remove the inner locknut (30). Re-
move the lockwasher (29).

7. Pull the wheel (26) out slightly on the spindle (20).
"Remove the outer bearing cone (28). Remove the
wheel. Remove the inner bearing cone (24).

8. Remove and discard the V ring seal (23) from the
deflector spacer (22). Remove the deflector spacer
and dust seal (21). Discard the dust seal.

9. Use a hammer and appropriate soft metal drift to
remove the inner and outer bearing cups (25 and
27) (see Fig. 14).
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Fig. 14

10. The front axle wheel bearing disassembly is now
complete. Place the parts to one side for cleaning
and inspection.

Wheel Bearings - Assembly

1. Lubricate the outside diameter of the inner and
outer bearing cups (25 and 27) with oil. Use a ham-
mer and appropriate bearing driver to install the
bearing cups into the wheel counterbores (see
Fig. 15). Lubricate the wheel bore and inside di-
ameter of the bearing cups with a generous amount
of grease.
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78 \. 4

Fig. 15

2. Install a new dust seal (21), deflector spacer (22)
and new V ring seal (23). Apply grease onto the
spindle (20).

. Generously lubricate the inner bearing cone (24)
with grease and install it onto the spindle. Attach a
safe lifting device to the wheel (26) and install it onto
the spindle. Generously lubricate the outer bearing
cone (28) with grease and install it onto the spindle.

. Install the lockwasher (29). Install the inner locknut
(30).

. Install one of the hub cap bolts (34) to help deter-
mine the wheel bearing preload. Tighten the inner
locknut to the specified torque or until 8 to 12 Ibf-ft
(11to 16 N-m; 1,1 to 1,6 kgfm) of torque, applied at
the hub cap bolt, is needed to turn the wheel (see
Fig. 16).

. After setting the wheel bearing preload, install a
new tabwasher (31). Install the outer locknut (32)
and tighten to the specified torque. Bend the
tabwasher tabs until they fit into the slots of both
locknuts.

. Apply a bead of silicone sealant P/N 56427 to the
hub cap (33). Install the hub cap and retain it with

Fig. 16
bolts (34) and starwashers (35). Lubricate the hub
cap until the wheel bearings are full of grease.

8. Install the tire and rim on the wheel. Tighten the

wheel nuts in a diagonal sequence to the specified
torque.

9. Recheck the wheel bearing preload by pushing the
wheel, which should rotate one and one half turns
before stopping. Road test the grader to ensure that
the wheel bearings are working properly and are
correctly adjusted.

Pivot Block and Toe-in Adjustments

1. Proper pivot block and toe-in adjustment is essen-
tial to ensure reduced tire wear and stable operation
of the grader. '

2. Start the procedure with the left-hand pivot block.
You will need to tighten or loosen the adjustment pin
(61) found at the top of the pivot block (19).

3. Tighten the adjustment pin until grease just passes
through the O rings (40 and 62) when you lubricate
the pivot block.

Section 1
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4. When the adjustment is correct, hold the adjustment
pin with a screwdriver. Tighten the locknut (60) to
the specified torque. Repeat steps 3 and 4 for the
right-hand pivot block.

5. Before starting the toe-in measurement, ensure that
the wheels are straight and are not leaning to the left:
or right. If necessary, move the grader forward and
backward to remove any tread distortions.

6. Start the toe-in check by making a mark on the tires
behind the axle frame and at the same level as the
center line of the spindle. Measure the distance
between the tires at these marks (see Fig. 17). Fig. 18

9. To adjust the toe-in, loosen the locknut (36) on the
drag link (1 8). Use a wrench to turn the adjusting
collar (37) (see Fig. 19). Turning the adjusting
collar varies the length of the drag link and changes
the toe-in measurement.

Fig. 17

7. Make a visual safety check around the grader.
Ensure all personnel are away from the area. Signal
your intention and start the engine whenit is safe to

do so. Slowly drive the grader forward so the marks Fig. 19

on the tires are in front of the axle frame and are at

the same level as the center line of the spindle. Shut 10. Once you have completed the toe-in adjustment,
down the engine and retain the ignition key. retain the adjusting collar and tighten the locknut.

Re-check the toe-in measurement.
8. Again measure the distance between the tires at the
marks (seeFig. 18). The front measurement should 11. The pivot block and toe-in adjustments are now
be one half to five eighths of an inch (1,3 cm to 1,6 complete. '
cm) less than the rear measurement.

Section 1
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® PARTS MANAGER

"ROAD MACHINERY  _.,oooion

RETURN TO:
SERVICE MANAGER

PRODUCT SUPPORT BULLETIN No. 507

SUBJECT: Timing Circles with New Tooth Profile (Standard and Heavy Duty) August, 1989

Starting at production grader serial number 198395, Champion introduced a new circle and drive pinion
tooth profile. The shape appears as if the end of the circle and drive pinion teeth has been cut square. A
slightly different circle timing adjustment method is required for the new tooth profile. Perform this timing
adjustment at the first 250 hours, every 500 hours or as required.

For the new tooth profile only, refer to the 700 Series Shop Manual P/N L 2005, section 2, and revise the
following steps.

Fig. 55, Page 21. Circle drive pinion tooth root to tip clearance is no longer measured.

Adjustthefront guide plate(s) to contact the inner face ofthe circle. Contact should be across the complete
width of the guide plate(s). Refer to the illustration and use feeler gauges to measure the backlash of both
drive pinions. This shouldbe 0.080in. (2,0 mm). The shape of the teeth allows you to measure the backlash
at any location along the tooth. Adjust the guide plates to maintain drive pinion and valve pinion backlash.

Fig. 56, Page 24. Circle turn valve pinion tooth root to tip clearance is no longer measured.

The circle turn valve pinion backlash must also be 0.080 in. (2,0 mm). If not, check parts for wear.

Fig. 57, Page 24. Two guide plates no longer contact the circle.

Adjustthe clearance of the rear guide plates t0 0.040t0 0.080in. (1,0 to 2,0 mm) evenly between the guide

plates and the circle. When the circle adjustment is complete, install and tighten all clamp and guide plate
nuts to the specified torque.

This Product Support Bulletin advises you of a product improvement/maintenance suggestion F-492
and does not imply that its contents are subject to a campaign program
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Item Description Item Description Item Description

1 Spool 33 Shim pack 65 Quadrant

2 Circle turn valve 34 Expansion plug 66 Spherical bearing

3 Hose guard tube 35 Snap ring 67 Snap ring

4 Capscrew 36 Snap ring 68 Lower pin

5 Lockwasher 37 Spherical bearing 69 Capscrew

6 Lockwasher 38 Circle turn cylinder 70 Lockwasher

7 Nut 39 Crank 71 Power tilt cylinder

8 Drive shaft 40 Seal 72 Capscrew

9 Snap ring 41 Spherical bearing 73 Lockwasher
10 Thrust washer 42 Seal 74 Capscrew
11 Pinion shaft bearing 43 Drive pinion | 75 Lockwasher
12 Pinion shaft 44 Seal 76 Quadrant wear plate
13 Vvalve pinion 45 Spherical bearing 77 Cylinder guard
14 Locknut 46 Seal 78 Nut
15 Bolt 47 Notch washer - 79 Lockwasher
16 Nut 48 Retaining washer 80 Plain washer
17 Jam nut 49 Lockwasher 81 AQuadrant wear plate
18 Setscrew 50 Capscrew 82 Bolt
19 Guide plate 51 Roll pin 83 Lockwasher
20 Shim pack 52 Spherical bearing 84 Nut
21 Clamp plate 53 Snap ring _ 85 Piston rod extension
22 Circle turn cylinder 54 Snap ring _ 86 Circle
23 Cushion valve 55 Expansion plug 87 Slide shift cylinder
24 Capscrew 56 Setscrew 88 Bolt
25 Lockwasher 57 Moldboard 89 Lockwasher
26 Drawbar 58 Lower slide casting 90 Nut
27 Capscrew 59 Quadrant pivot bolt 91 Drive arm
28 Lockwasher 60 Retaining washer 92 Bolt
29 Drawplate 61 Quadrant 93 Lockwasher
30 Capscrew 62 U clamp 94 Nut
31 Lockwasher 63 Lockwasher 95 Hydraulic swivel joint
32 Ball stud 64 Nut

Key to Fig. 1
Section 2
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General

ACAUTION

Before starting any
service procedure,
make sure work area

is clean and safe!

Make sure proper tools are available
and in good working order. You will
require a safe lifting device; blocks;
a hydraulic jack and normal shop tools.

THI

ALWAYS PUT THE GRADER IN THE SERYVICE

POSITION BEFORE ATTEMPTING ANY OVER-
HAUL, MAINTENANCE OR INSPECTION PRO-
CEDURE.

THE SERVICE POSITION IS AS FOLLOWS:-
PARK THE GRADER ON A LEVEL SURFACE
AND FULLY LOWER THE MOLDBOARD AND ALL
ATTACHMENTS. IF IT IS NECESSARY TO
ADJUST OR SERYICE THE MOLDBOARD OR
ATTACHMENTS IN A RAISED POSITION,
SUPPORT THEM WITH PROPER STANDS OR
BLOCKS. APPLY THE PARKING BRAKE.
TURN THE IGNITION SWITCH TO THE “OFF"®
POSITION AND REMOVE THE KEY. OPERATE
ALL HYDRAULIC CONTROLS TO ENSURE THAT
NO ACCUMULATED PRESSURE REMAINS IN
THE HYDRAULIC SYSTEM. INSTALL CHOCKS
AT THE FRONT AND REAR WHEELS. TURN
THE ISOLATION SWITCH TO THE “OFF® PO-
SITION. THE ISOLATION SWITCH IS LO-
CATED BEHIND THE ENGINE SIDE PAMNELS.

Section 2
Page 1

ON ARTICULATED MACHINES, INSTALL THE
LOCKING PINS ON BOTH SIDES OF THE
HINGE. ALLOW THE ENGINE AND HYDRAU-
LIC SYSTEM TO COOL BEFORE WORKING IN
THESE AREAS.

THE GRADER IS READY FOR SERVICING.

NOTE

Weights, measures and tolerances are
in Metric (SI), Imperial and U.S.
quantities. International standards
specify the comma to represent the
decimal point in all Metric measure-
ments.

Descrigtion

The circle, drawbar and moldboard is
the working area of the grader. The
circle is a heavy steel fabrication
suspended under the drawbar. Teeth on
the circle circumference mesh with two
drive pinions. Two hydraulic cylinders
and cranks transmit power through the
drive pinions to turn the circle.

The drawbar is a "T"-shaped welded as-
sembly connected at four points to the
grader. The front 1is mounted on a
pivoting ball stud. The two sides of
the rear cross-member include ball pin
anchors for the blade 1ift cylinder
ball caps. The circle shift cylinder,
attached to the drawbar and frame arch,
moves the drawbar sideways.

January, 1987
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Cleaning and Inspection

Cleaning - Bearings and Small Parts

AWARNING

Alkali cleaning
solvents and vapors
can cause serious
injury to eyes,
Tungs and skin.
Always wear goggles,
protective clothing

and respirator. Use
utmost care when
handling chemicals.

You are recommended to wear cotton
gloves when handling bearings. This
prevents transfer of skin acids and
perspiration onto bearing races.

Immerse bearings and small parts into a
cleaning solvent. You can use a hot
tank system and a mild alkali solvent.
Agitate the parts to remove all foreign
matter. :

Parts should remain in the solvent long
enough to be thoroughly cleaned. In
the hot tank system, heated parts help
to evaporate the solvent and rinse
water. Thoroughly rinse parts to re-
move all traces of dirt and solvent.

After rinsing, immediately dry the
parts using moisture-free compressed
air or lint-free rags. Make sure all
oil passages are unblocked. Lubricate
all bearings with system oil; wrap in
clean, lint-free cloth or paper and
store in a cool, dry place.

January, 1987

Cleaning - Large Welded Assemblies

Large welded assemblies are most easily
cleaned using a high-pressure detergent
spray. Use a brush soaked in diesel
fuel to remove old lubricant. Protect
all wear surfaces from corrosion by
drying them quickly and applying fresh
lubricant.

Inspection - General

A careful and thorough inspection of
all parts is extremely important. Re-
place all parts showing indications of
wear or damage.

Inspection - Bearings

Carefully inspect all spherical races,
cups and teflon-lined cones for wear,
nicks or chipping. When replacing
bearings, ALWAYS install new mating
cups and cones. After inspection, lub-
ricate all bearings with system oil;

“wrap in clean, lint-free cloth or paper

and store in a cool, dry place.

Inspection - Gaskets, 0il Seals and
Snap Rings

Replace all gaskets, oil seals and snap
rings. Lubricant loss through a worn
seal can cause expensive parts of the
assembly to fail. Handle sealing com-
ponents carefully, particularly when
being installed. Cutting, scratching
or curling of the seal 1lip seriously
reduces efficiency. Lubricate all oil
seal lips with system oil.

Section 2
Page 2
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Cleaning and Inspection (Continued)

Inspection - Gears and Shafts

Examine teeth of all pinion gears for
wear caused by contamination, misalign-

ment, etc.

Inspect shafts for signs of

bent or twisted splines and replace any
deformed cranks.

Torque Guide

Fig. No. Application Torque Value
N.m kgf.m 1bf.ft
Fige No. 30 Drawplate CApSCrewS cececccccccccscccscsceces 244 25 180
Fig. No. 40 Pinion bearing CapsCrews ..ccccecceccsccseses 31 3 23
Fig. No. 57 Circle clamp and guide plate nuts <ccecece.. 1301,5 133 960
Fig. No. 64 Slide shift cylinder anchor nut cccecccceees. 1003 102 740
Fig. No. 66 Slide shift cylinder guard capscrews .ceec.. 339 34,5 250
Fig. No. 67 Slide shift cylinder U clamp nuts ecccceeeee 13,5 1,4 10
Fig. No. 71 Slide shift cylinder piston rod anchor nut . 1003 102 740
Adjustments
Fig. No. Application 4 : mm in.
Fig. No. 47yClearance between circle face and drawbar (add this
Fig. No. 48:}-dimension to the total thickness of the inside
Fig. No. 497 edge of the circle and the clamp plate 1ip) eceee. 1,58 1/16
Fig. No. 55 Clearance between root of circle teeth and tips of
both drive pinions eccecececcccccccscscsccsccsccsee 1,6 = 3 .06 - .12
Fig. No. 57 Clearance between third guide plate and circle :
inside €dge .ccecccccccsccccccosscscssccssccccsces 1,0 .06

Section 2
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Troubleshooting

Problem

Circle turns under load.

Circle will not turn.

Circle turns in - the
wrong direction.

Circle turns in one
direction only.

Moldboard is loose.

Moldboard
Toad.

drifts under

January, 1987
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CIRCLE, DRAWBAR AND MOLDBOARD

Cause

Drive cylinders are pas-
sing oil.

Cushion valve leaking.
Obstruction in the circle
turn mechanism.

Circle out of adjustment.
Drive pinion/drive . shaft
for the timing valve slip-
ped, damaged or broken.
Damaged or broken circle

drive mechanism.

Circle timing is out of

adjustment.
Hydraulic malfunction.

Timing valve spool is 180°
out of adjustment.

Circle turn cushion valve
out of adjustment.

Lower slide castings are
worn., : '

Upper slide rail or wear
plates are worn.

Tilt cylinders are passing
oil.

Power tilt lock valve is
malfunctioning.

Remedy
Replace the cylinder
packing.
Replace the cushion

valve.

Remove debris from the
circle turn mechanism.

Adjust the circle.
Adjust, repair or re-
place the drive pinion
or shaft.

Repair or replace circle
drive components as re-
quired.

Adjust the circle timing

See Hydraulics Section.

Adjust the timing valve.
See Hydraulics Section.

Replace the lower slide
castings.

Install new wear plates.
DO NOT install wear
plates so that the
clearance is too tight.
The wear plates will be
damaged.

cylinder

Replace the
packing.
Repair or replace the

lock valve.

Section 2
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Circle, Drawbar and Moldboard - Removal and Disassembly

Fig. 2

Park the grader on level ground. Place
the transmission mode Tlever in Neu-
tral. Centralize the circle, draw-
bar and moldboard assembly using the
circle shift and blade 1ift cylinders.
Tilt the moldboard (57) forward. Move
the moldboard to the right as far as
possible using the slide shift cylinder
(87). Lower the moldboard onto wooden
blocks. Shut down the engine and place

the machine in the Service Position.

Fig. 3

Remove the capscrews (74) and Tlock-
washers (75) retaining the quadrant
wear plates (76 and 81). Remove the
wear plates.

Fig. 4

Tilt the moldboard (57) as far back as
possible. Remove the nut (84), bolt
(82) and lockwasher (83) retaining the
slide shift cylinder piston rod or rod
extension (85) to the moldboard lugs.

Section 2
Page 5

Fig. 5

Retract the piston rod. Place a block
of wood between the end of the rod and
the moldboard lugs. Support the end of
the moldboard (57) with a safe lifting
device. Push the moldboard out of its
slides using the slide shift cylinder.
Make sure that the slide shift cyl-
inder piston rod does not bend or be-
come damaged during this procedure.
Fully retract the piston rod. Move the
moldboard to a safe place.

Fig. 6

Support the slide shift cylinder (87).
Remove the nuts (78), lockwashers (79),
plain washers (80) and U clamp (62).

Fig. 7

Remove the capscrews (72) and Tlock-
washers (73) retaining the slide shift
cylinder guard (77). Carefully remove
the guard.

January, 1987
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Fig. 4 Fig. 7
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700 SERIES SHOP MANUAL
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Circle, Drawbar and Moldboard - Removal and Disassembly (Continued)

Fig. 8

Disconnect the hoses from the slide
shift cylinder (87). Identify the
hoses to avoid confusion during assem-
bly. Remove the fittings from the cyl-
inder. Plug the hoses and cylinder
ports to prevent contamination. Remove
the cylinder anchor bolt (88), nut (90)
and lockwasher (89). Remove the cylin-
der through the access hole in the
right hand quadrant (61).

Fig. 9

Fully extend the power tilt cylinder
(71) or manual tilt link. Remove the
capscrew (69) and lockwasher (70) re-
taining the lower pin (68). Remove the
pin using a hammer and soft metal
drift. Carefully retract the cylinder.
Disconnect the hoses. Plug the hoses
and fittings to prevent contamination.
Remove the capscrew and Tlockwasher
retaining the upper pin. Remove the
pin using a slide hammer. Remove the
cylinder or 1link. When replacing
spherical bearings (66), remove and

discard the snap rings (67).

Fig. 10

A lug retains the lower slide casting
(58). Turn the casting 180° and align
the lug with the openings in the circle
arm and quadrant. Support and remove

the casting.

January, 1987

Fig. 11

Remove the gquadrant pivot bolt (59),
retaining washer (60), nut (64) and
lockwasher (63).  Support and remove
the quadrant (6l). Repeat the steps in
Fige 9 through Fige 11 for the

other side.

Fig. 12

Before separating the circle (86) from
the drawbar (26), support the circle
arms on proper blocks and the front of
the circle on a secure stand. Discon-
nect both ends of the hoses between the
hydraulic swivel joint assembly (95)
and the circle. PTug the hoses and
fittings to prevent contamination. Re-
move the nuts (94), bolts (92) and
lockwashers (93) securing the drive arm
(91). Remove the drive arm.

© Fig. 13

AWARNING

Yery heavy guide and
clamp plates. Take
care to avoid injury
when removing parts.

Support the guide plates (19) and clamp

plates (21). Remove the bolts (15),
jam nuts (17), nuts (16), plates and
shim packs (20).

Section 2
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Circle, Drawbar and Moldboard - Removal and Disassembly (Continued)

Fig. 14

Start the grader and carefully drive it
forward, disengaging the circle (86)
teeth from the drive pinions (43).

Fig. 15

Raise and move the drawbar (26) to one
side using the blade 1ift and side
shift cylinders. Attach chains se-
curely at three points around the
circle (86). Raise and move the circle

away from the grader using the lifting

device. Center and level the drawbar

and secure safely.

Fig. 16

To disassemble the circle turn mech-
anism, disconnect the hoses from the
circle turn cylinders (22 and 38) and
circle turn valve (2). Plug the hoses
and fittings to prevent contamination.
Cut a slot in the expansion plug (55).
Remove and discard the expansion plug
and external snap ring (54).

Section 2
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Fig. 17

Remove both cylinder ends from the
studs using a puller. Inspect the
spherical bearings (52) and studs for
excessive wear or damage. Replace de-
fective bearings.

Fig. 18

Before disassembling the crank (39) and
drive pinion (43), mark the position of
the crank in relation to one of the
This will help
during assembly and in the circle
timing procedure.

drive pinion teeth.

Fig. 19

Remove the capscrew (50), Tlockwasher
(49), retaining washer (48) and notch
washer (47).
roll pin (51).
from the drive pinion (43) using a hyd-
raulic jack.

Remove and discard the
Remove the crank (39)
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Fig. 14 Fig. 17

Fig. 16
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CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Removal and Disassembly (Continued)

Fig. 20

Remove the spherical bearing (41) from
the crank (39) using a bearing separat-
ing device. Remove and discard the top
and bottom seals (40 and 42). Remove
the drive pinion (43). Remove the
spherical bearing (45) from the lower
boss using a soft metal drift. Remove
and discard the top and bottom seals
(44 and 46). Inspect the bearings for
excessive wear or damage. Replace de-

fective bearings.

Fig. 2

Disconnect any remaining lines and
hoses from the circle turn valve (2).
Plug the hoses and fittings to prevent
contamination. Remove the nuts (7) and
lockwashers (6) retaining the valve.
Remove the valve and discard any spacer
Remove the drive shaft (8)
and hose guard tube (3).

gaskets.

Fig. 22

Remove the valve pinion locknut (14)
and inspect for possible re-use. Lock-
nuts can normally be re-used twice from
new. If in doubt, discard the part.
Remove the valve pinion (13) from the
pinion shaft (12).

January, 1987

Fig. 23

Remove the capscrews (4) and Tlock-
washers (5) retaining the pinion shaft
bearing (11). Remove and discard the
snap ring (9). Remove the pinion shaft
(12) and thrust washer (10) from the
bearing. Inspect the shaft and bearing
for excessive wear or damage. Replace
defective parts.

Fig. 24

Disconnect the lines and hoses from the
cushion valve (23). Cap the hoses and
fittings to prevent contamination. Re-
move the capscrews (24) and lockwashers
(25) retaining the cushion valve. Re-
move the valve.

Fig. 25

To disconnect the ball stud (32), sup-
port the front of the drawbar using the
1ifting device. Remove the capscrews
(30) and lockwashers (31) retaining the
drawplate (29). Move the drawbar (26)
away from the frame, ensuring~;here is
sufficient slack in the hoses. Remove
the shim pack (33).
ball stud, remove the capscrews {27)
and lockwashers (28).

To replace the

Section 2
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Circle, Drawbar and Moldboard - Assembly and Installation

Fig. 26

Following disassembly of the circle,
drawbar and moldboard, refer to
Cleaning and Inspection on pages 2
and 3 of this Shop Manual Section.
Thoroughly clean and inspect all ap-
plicable parts before assembling the

circle, drawbar and moldboard.

Fig. 27

To begin the drawbar assembly, deter-
mine the required shim pack (33) thick-
ness. Place the drawplate (29) on the
frame and retain with the capscrews
(30) and lockwashers (31). Tighten the
~ capscrews.

Fig. 28

Measure the gap between the drawplate
(29) and the frame on all four sides.
Assemble a shim pack (33) equal to the
average of the four measurements. Re-
move the capscrews (30), lockwashers
(31) and drawplate.

Section 2
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Fig. 29

Place the shim pack (33) over the ball
stud (32). Lubricate the socket with
the type of grease recommended in the
Lubrication Specifications at the front
of this Shop Manual.

Fig. 30

\¢
>

| AWARNING

| Take care to avoid
injury to hands and
| fingers during this

operation.

Move the drawbar (26) forward until the
ball stud (32) is firmly installed in
the socket. Align the shim pack (33)
and drawplate (29). Install the cap-
screws (30) and Tlockwashers (31).
Tighten the capscrews to the specified
torque.

Fig. 31

Install the cushion valve (23) on the
drawbar (26) and retain with the cap-
screws (24) and lockwashers (25). Clean
the fittings and re-connect the 1lines
and hoses to the valve.
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Fig. 33 Fig. 36

Fig. 34 Fig. 37
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Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 32

Install the crank (39), with the
splined shaft pointing up, into a vise.
Lubricate and install a new top seal
(40), lip pointing up. Apply a coating
of grease onto all surfaces of the
Install the
bearing using a soft metal tubular

spherical bearing (41).

drift with the same diameter as the
bearing inner race. Lubricate and in-
stall a new bottom seal (42), 1lip
pointing down.

Fig. 33

Apply a coating of grease onto all sur-
faces of the spherical bearing (45) and
Install
the bearing into the lower boss using a
soft metal tubular drift with the same
diameter as the bearing outer race.

upper and lower boss bores.

Lubricate and install a new top seal
(44), 1ip pointing down. Carefully in-
stall the drive pinion (43). Make sure
the aligning mark drawn previously is
visible. Apply anti-seize compound,
part number 30453 onto the splines.
Fig. 34

Remove the crank (39) from the vise and
turn it over. Align the two marks
drawn previously. Engage the splines.
Install the crank through the drive
pinion (43) using an appropriate ham-
mer . Make sure the lower spherical
bearing (45) is not displaced.

January, 1987

Fig. 35

Check the installation for alignment.
Install a new roll pin (51). Lubricate
and install a new bottom seal (46), 1ip
pointing up. Install the notch washer
(47) and retaining washer (48). Secure
the crank assembly with the capscrew
(50) and lockwasher (49).

Fig. 36

If you are installing new spherical
bearings (37 and 52), first apply a
coating of grease onto all surfaces of
the bearings. Install the bearings in-
to the circle turn cylinder (38) using
a soft metal tubular drift with the
same diameter as the bearing outer
race. Install new snap rings (36 and
53).

Fig. 37

Install the circle turn cylinder (38)
using a soft metal tubular arift with
the same diameter as the bearing inner
race. Install new snap rings (35 and
54). Install new expansion plugs (34
and 55). Secure the expansion plugs by
indenting the center of the plug. Make
sure all expansion plugs have a central
vent hole. Repeat the steps in Fig.
32 through Fig. 37 for the other
side.
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 38

Make sure that the cranks are properly
positioned for the circle timing opera-
tion. Fully retract the right hand
circle turn cylinder. The crank should
point forward. A line should pass
along its axis and through the center

point of both anchor studs.

Fig. 39

Position the left hand crank so that
the turn cylinder anchor stud, crank
center line and crank stud make a 90°
angle.

Fig. 40

Install the pinion shaft (12) into the
bearing (11) and thrust washer (10).
Secure with a new snap ring (9). In-
stall the pinion shaft and bearing as-
sembly. Secure with the capscrews (4)
and lockwashers (5). Tighten the cap-
screws to the specified torque.

Section 2
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Fig. 41

Install the drive shaft (8) into the
drawbar (26) and connect the notched
ends of the two shafts. Install the
hose guard tube (3). Install the
circle turn valve (2) with new gaskets.

Fig. 42

Carefully turn the pinion shaft (12)
from below to engage the drive shaft
(8) with the spool (1). Make sure the
circle turn valve (2) sits evenly on
the drawbar. If required, install
several spacer gaskets to provide
proper clearance for the shaft. Secure
the valve with the nuts (7) and lock-
washers (6).

Fig. 43

Install the valve pinion (13) on the
pinion shaft (12). Retain the pinion
with the locknut (14), refer to text
for Fig. 22. Re-connect all hoses.
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Fig. 38 Fig. 41

Fig.39 Fig. 42

Fig. 40 Fig. 43
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Fig. 44 Fig. 47
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 44

Raise and move the drawbar (26) to one
side using the blade 1ift and circle
shift cylinders. Attach chains se-
curely at three points around the
circle (86). Raise and move the circle
under the grader using the lifting de-
vice. Support the circle arms on
proper blocks and the front of the
circle on a secure stand. Remove the
1ifting chains. Center and lower the

drawbar onto the circle.

Fig. 45

Start the grader and carefully drive it
backward, meshing the circle (86) teeth
and drive pinions (43).

Fig. 46

Clearance between the circle (86) and
drawbar (26) 1is adjusted using shim
packs (20). Before installing the
clamp plates (21) and guide plates
(19), you must calculate the thickness
of the shim pack.

January, 1987

Fig. 47
Measure the thickness of the inside
edge of the circle (86).

Fig. 48

Measure the thickness of the 1lip of the
Add the thickness
dimension in Fig. 47 to this mea-

clamp plate (21).

surement.

Fig. 49

Now, add the clearance specification of
1,58 mm (1/16 in.) to the total of the
thickness dimensions measured in Fig.
47 and Fig. 48.

Section 2
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 50

Measure the thickness of the guide
plate (19) and subtract this figure
from the total calculated in Fig. 49.
.The final figure is the equivalent to
the shim pack thickness.

Fig. 51

Assemble a shim pack (20), equal in
thickness to the final figure calcu-
lated in Fig. 50. Repeat the pro-
cedure from Fig. 47 through Fig.
51 for each clamp and guide plate
assembly.

Fig. 52

AWARNING

Very heavy guide and
clamp plates. Take
care to avoid injury

when removing parts.

Install the bolts (15). Install the
shim pack (20) between the guide plate
(19) and clamp plate (21). Carefully
install the plate and shim assembly.
Secure the assembly with the nuts (16
and 17). Note that no washers are
used. DO NOT fully tighten the
nuts. Circle adjustment is the next
step.

Section 2
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Fig. 53

To adjust the circle, measure and re-
cord the distance from the inside dia-
meter edge of the circle to the drawbar
frame. Place your rule along the
length of the drawbar rear cross-member
for constant points of reference. Re-
peat this procedure on the opposite
side of the grader.

Fig. 54

Adjust the guide plates (19) using the
right and left hand setscrews (18) un-
til the distance is equal on both
sides.

Fig. 55

Measure the gép between the root of the
circle teeth and the tips of both drive
pinions (43). The designed clearance
is 1,6 mm to 3 mm (.06 in. to .12 in.).
Adjust the guide plate (19) using the
front setscrew (56) until you have the
proper clearance.
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 56

After you have adjusted the drive pin-
ion clearance, check the circle turn
valve pinion (13) for free play. If
there is no free play, the drive pinion
and/or circle teeth may be excessively
worn. Check for wear and replace parts
as necessary.

Fig. 57

Check that only two guide plates (19)
are actually contacting the circle
(86). Adjust the setscrews to give the
third guide plate a 1,6 mm (.06 in.)
clearance. When the circle adjustment
is complete, install and tighten all
clamp and guide plate nuts to the
specified torque.

Fig. 58

As a final check, make sure that the
clearance between the circle (86) face
and the drawbar (26) is correct at both
ends. Install shims where required.

NOTE

Refer to Product Support Bulletin No.
442, dated February, 1987, giving im-
portant lubrication recommendations
for the circle and moldboard.

January, 1987

Fig. 59 _

Install the drive arm (91) and secure
with the bolts (92), nuts (94) and
lockwashers (93). Re-connect both ends
of the hoses between the hydraulic
swivel joint assembly (95) and the
circle (86).

Fig. 60

Support and install the quadrant (6l).
Install the quadrant pivot bolt (59),
retaining washer (60), nut (64) and
lockwasher (63).

Fig. 61

Support the lower slide casting (58).
Turn the retaining lug and align with
the openings in the circle arm and
quadrant. Carefully install the cast-
ing.
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 62

If you are installing new spherical
bearings (66), first apply a coating of
grease onto all surfaces of the bear-
ings. Install the bearings into the
power tilt cylinder (71) or manual tilt
link using a soft metal tubular drift
with the same diameter as the bearing
outer race.
(67).

Install new snap rings

Fig. 63

Install the power tilt cylinder (71) or
manual tilt Tlink using a soft metal
tubular drift with the same diameter as
Retain with
the upper and 1lower (68) pins, cap-
screws (69) and lockwashers (70). DO
NOT re-connect the hoses. Repeat
the steps in Fig. 60 through Fig.
63 for the other side.

the bearing inner race.

Fig. 64

Install the slide shift cylinder (87)
through the access hole in the right
hand quadrant. Install the fittings on
the cylinder. Re-connect the hoses.
Install the cylinder anchor bolt (88),
nut (90) and lockwasher (89). Tighten
the nut to the specified torque.

Section 2
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Fig. 65

Remove the caps from the power tilt
cylinder fittings. Simultaneously
move the quadrants (61 and 65) by
hand, otherwise the quadrants could
move independently and damage the slide
shift cylinder. Fully extend the cyl-
inder piston rods. Re-connect the

hoses.

Fig. 66

Install the slide shift cylinder guard
(77) and retain with the capscrews (72)
and lockwashers (73). Tighten the cap-
screws to the recommended torque.

Fig. 67 _
Support the slide shift cylinder (87).
Install the U clamp (62), plain washers
(80), lockwashers (79) and nuts (78).
Tighten the nuts to the specified
torque. Check all hoses for correct

re-connection and freedom of routing.
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Fig. 64 Fig. 67
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Fig. 70
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700 SERIES SHOP MANUAL
CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Assembly and Installation (Continued)

Fig. 68 _

Raise the -moldboard (57) wusing the
lifting device. Align the upper and
lower slide rails with the right hand
quadrant (61) and lower slide casting

(58).

Fig. 69

Fully extend the slide shift cylinder
(87) piston rod or rod extension (85).
Connect the piston rod to the moldboard
(57) using a chain.

Fige

With the free end of the moldboard (57)
raised from the floor, retract the
slide shift cylinder (87) and pull the

moldboard into place. Make sure the

lower slide rail aligns with the left

hand slide casting. When the moldboard
is safely in place, remove the chain.
Install the bolt (82), nut (84) and
lockwasher (83) retaining the slide
shift cylinder piston rod or rod exten-
sion (85) to the moldboard lugs.

January, 1987

Fig. 71

Tilt the moldboard (57) forward and
rest the front edge on a secure stand.
Tighten the nut (84) to the specified
torque. Install the quadrant wear
plates (76 and 81) and retain with the
capscrews (74) and lockwashers (75).

Fig. 72

Move the circle, drawbar and moldboard
assembly under the frame dsing the
circle shift and blade 1ift cylinders.
Lower the moldboard onto wooden blocks.
Assembly and installation is now com-
plete. You should now make the follow-
ing adjustments in the circle timing
procedure.

 Circle Timing

Fig. 73

You have made two of the three steps in
the circle timing procedure by central-
izing the circle and positioning the
cranks. The third step in the sequence
is the adjustment of the circle turn
To start, find the
forward left port on the valve. Dis-

valve spool (1).
connect the hose and immediately plug

the hose and fitting.
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CIRCLE, DRAWBAR AND MOLDBOARD

Circle, Drawbar and Moldboard - Circle Timing (Continued)

Fig. 74

AWARNING

Always wear face or

eye protection when
adjusting circle
turn valve.
Dangerous o0il spray
under pressure can

be released.

Look inside the open port. You should
see only the shiny surface of the
spool (1). If this is the case, the
spool is in the proper position. Re-
connect the hose.

Fig. 75
If you see a only a dark portion, the
spool (1) needs adjustment.

Fig. 76

To adjust the spool, first loosen the
locknut (14) retaining the valve pinion
(13).

Section 2
Page 29

Fig. 77

Turn the pinion shaft (12) until the
shiny surface of the spool (1) is vis-
ible. Only a slight adjustment is
necessary.

Fig. 78

Tighten the locknut (14). Check the
position of the spool (1) and make sure
that it has not moved when tightening
the locknut. Reéconnect the hose.

Fig. 79

You are ready to test the system.
Start the engine and push the circle
turn control lever forward. The circle
should turn smoothly in a clockwise
direction. If the circle turns in a
counter-clockwise direction when the
lever is pushed forward, the spool (1)
Repeat the
steps in Fig. 76 through Fig. 78,
but this time, turn the pinion shaft
(12) 180°.
complete and should not normally need

is 180° out of position.

The circle timing is now

adjusting again.
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Key to Fig. 1

Item Description

Capscrew

Lockwasher

Ball thrust cap
Shim pack

Bearing cup and cone
Stirrup

V ring

Blade 1ift cylinder
YV ring

W 0O ~N O 0 & W N =

—
o

Ball thrust cap

—
b

Shim pack

—
N

Bearing cup and cone
Ball cap half

Shim pack

Bolt

Lockwasher

Nut

18 Jam nut

19 Adjusting nut

20 Retainer plate

21 Spherical bearing

—
w

[
)

= =
N OO

22 Spherical bearing

Fig. 1
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700 SERIES SHOP MANUAL
BLADE LIFT ASSEMBLY

General

ACAUTION

Before starting any
service procedure,. -
make sure work area

is clean and safe!

Make sure proper tools are available
and in good working order. You will
require a safe lifting device; blocks;
and normal shop tools.

TH 1)

ALWAYS PUT THE GRADER IN THE SERVICE
POSITION BEFORE ATTEMPTING ANY OVER-
HAUL, MAINTENANCE OR INSPECTION PRO-
CEDURE.

THE SERVICE POSITION IS AS FOLLOWS:-
PARK THE GRADER ON A LEVEL SURFACE
AND FULLY LOWER THE MOLDBOARD AND ALL
ATTACHMENTS. IF IT IS NECESSARY TO
ADJUST OR SERVICE THE MOLDBOARD OR
ATTACHMENTS IN A RAISED POSITION,
SUPPORT THEM WITH PROPER STANDS OR
BLOCKS. APPLY THE PARKING BRAKE.
TURN THE IGNITION SWITCH TO THE “OFF®
POSITION AND REMOVE THE KEY. OPERATE
ALL HYDRAULIC CONTROLS TO ENSURE THAT
NO ACCUMULATED PRESSURE REMAINS IN
THE HYDRAULIC SYSTEM. INSTALL CHOCKS

January, 1987

AT THE FRONT AND REAR WHEELS.  TURN
THE ISOLATION SWITCH TO THE ®OFF" PO-
SITION. THE ISOLATION SWITCH IS LO-
CATED BEHIND THE ENGINE SIDE PANELS.
ON ARTICULATED MACHINES, INSTALL THE
LOCKING PINS ON BOTH SIDES OF THE
HINGE. ALLOW THE ENGINE AND HYDRAU-
LIC SYSTEM TO COOL BEFORE WORKING IN
THESE AREAS.

THE GRADER IS READY FOR SERVICING.

NOTE

Weights, measures and tolerances are
in Metric (SI), Imperial and U.S.
quantities. International standards
specify the comma to represent the
decimal point in all Metric measure-
ments.

Descrigtion

The two blade 1lift cylinders raise or
lower the drawbar, circle and moldboard
and can be used either together or in-
dependently. Refer to the 700 Series
Operator's Manual for full instructions.

Both blade 1ift cylinders pivot in
stirrups which are supported by spheri-
cal bearings in the blade 1ift arms.

The two sides of the drawbar rear

‘cross-member include ball pin anchors

for the blade 1ift cylinder ball caps.

Section 3
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Cleaning and Inspection

Cleaning - Bearings and Small Parts

AWARNING

Alkali cleaning
solvents and vapors
can cause serious
injury to eyes,
Tungs and skin.
Always wear goggles,
protective clothing

and respirator. Use
utmost care when
handling chemicals.

You are recommended to wear cotton
gloves when handling bearings. This
prevents transfer of skin acids and
perspiration onto bearing races.

Immerse bearings and small parts into a
cleaning solvent. You can use a hot
tank system and a mild alkali solvent.
Agitate the parts to remove all foreign
matter.

Parts should remain in the solvent long
enough to be thoroughly cleaned. In
the hot tank system, heated parts help
to evaporate the solvent and rinse
water. Thoroughly rinse parts to re-
move all traces of dirt and solvent.

Section 3
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After rinsing, immediately dry the
parts using moisture-free compressed
air or lint-free rags. Make sure all
oil passages are unblocked. Lubricate
all bearings with system oil; wrap in
clean, 1lint-free cloth or paper and
store in a cool, dry place.

Inspection - General

A careful and thorough inspection of
all parts is extremely important. Re-
place all parts showing indications of
wear or damage.

Inspection - Bearings

Carefully inspect all spherical races,
cups and teflon-lined cones for wear,
nicks or chipping. When replacing
bearings, ALWAYS install new mating
cups and cones. After inspection, lub-
ricate all bearings with system oil;
wrap in clean, lint-free cloth or paper
and store in a cool, dry place.

Inspection - Seals

Replace all seals. Handle seals care-
fully; particularly when being instal-
led. Cutting, scratching or curling of
the sealing lips seriously reduced ef-
ficiency. Lubricate all sealing Tlips
with system oil.
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Torque Guide

700 SERIES SHOP MANUAL
BLADE LIFT ASSEMBLY

Fig. No. Application Torque Value
N.m kgf.m 1bf.ft
Fig. No. 20 Ball thrust cap CapSCrews .ccceceececcccss 108,5 11 80
Fig. No. 22 Ball cap nuts .cceveecececcneene cecccscons 230,5 23,5 170
Fig. No. 23 Ball cap NULS ccecececcececccccccnacnns oo 230,5 23,5 170
Fig. No. 24 Stirrup jam nut ......... cssecse ceseses see 542 55 400
Adjustments
Fig. No. Application kg 1b
Fig. No. 18 Spring scale tension at top of cylinder ...... . 71 -11 15 - 25
Fig. No. 21 Spring scale tension at top of cylinder ....... 7 - 11 15 - 25
Section 3
January, 1987 Page 4
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BLADE LIFT ASSEMBLY

Blade Lift Assembly - Disasseambly

Fig. 2

Park the grader on level ground. Place
the transmission mode Tlever in Neu-
tral. Lower the moldboard onto
wooden blocks. Shut down the engine
and place the machine in the Service
Position .

Fig. 3

Attach a safe 1lifting device to the up-
per end of the blade 1ift cylinder
(8). Loosen the jam nut (18) and ad-
justing nut (19) on the stirrup (6).

Fig. 4

Remove the bolts (15), nuts (17) and
lockwashers (16) retaining the ball cap
half (13). Remove the ball cap half
and shim packs (14). The blade Tlift
cylinder ball cap halves are a matched
set. Never mix these parts with
other ball cap assemblies.
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Fig. 5

Fully retract the blade 1ift cylinder
(8) piston rod. Temporarily install
the shim packs (14) and ball cap half
(13). Secure with the bolts (15), nuts
(17) and lockwashers (16).
you align the matched set marks.

Make sure

AWARNING

Always wear face or

eye protection when
disconnecting blade
1ift cylinder hoses;
whether or not float
valves are installed.

Dangerous o0il spray

under pressure can
be released.
Activate electric or
manual float valves
to relieve pressure.

Carefully disconnect the hoses. Dis-
connect wiring harnesses on graders
equipped with electric float valves.

Fig. 7

Remove the capscrews (1), lockwashers
(2), =all thrust caps (3 and 10) and
shim _.acks (4 and 11).

January, 1987



700 SERIES SHOP MANUAL
BLADE LIFT ASSEMBLY

Fig. 2 Fig. 5

Fig. 4
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Fig. 10 Fig. 13
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700 SERIES SHOP MANUAL
BLADE LIFT ASSEMBLY

Blade Lift Assembly - Disassembly
(Continued)

Fig. 8

Move the blade 1ift cylinder (8) barrel
sideways in the stirrup (6) using a
bearing puller. Remove the bearing cup
(5). Repeat this procedure to remove
the bearing cup (12) from the opposite
side of the stirrup.

Fig. 9

Turn the blade 1ift cylinder (8) barrel
and remove it from the stirrup (6).
Remove and discard the V ring seals (7
and 9).
and 12) using a bearing puller. Lower

Remove the bearing cones (5

the cylinder to the ground.

Fig. 10

Attach a safe 1lifting device to the
stirrup (6). Remove the jam nut (18),
adjusting nut (19) and retainer plate
(20). Carefully remove the stirrup and
bearing assembly from the blade 1lift
arm. Remove the spherical bearings (21
and 22). Install the nuts to prevent
thread damage. Repeat the steps in
Fige 3 through Fig. 10 for the
other side. The blade 1ift assembly is
now disassembled.
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Blade Lift Assembly - Assembly

Fig. 11

Following disassembly of the blade 1ift
assembly, refer to Cleaning and In-
spection on page 2 of this Shop
Manual Section. Thoroughly clean and
inspect all applicable parts before as-

sembling the blade 1ift assembly.

Fig. 12

Apply a coating of anti-seize compound,

Champion part number 30453, onto
the blade 1ift cylinder trunnion pins.

Install the bearing cones (5 and 12)

onto the trunnion pins. Lubricate and

install new V ring seals (7 and 9).

' Fig. 13

Apply a coating of anti-seize compound,
Champion part number 30453, onto
the outside diameter of the spherical
bearings (21 and 22) and the bores of
the blade 1ift arms. Install the bear-
ing (21) using a soft metal tubular
drift with a diameter the same size as
the bearing outer race. Make sure
the blade 1ift arm bores and bearings
are clean and burr-free.
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Blade Lift Assembly - Assembly (Continued)

Fig. 14

Install the bearing (22) using a soft
metal tubular drift with the same dia-
meter as the bearing outer race. Re-
Attach a safe lifting
device to the stirrup (6). Carefully
install the stirrup into the blade 1ift
arm. Install the retainer plate (20)
and adjusting nut (19). Tighten the
nut sufficiently to seat the bearings.
DO NOT over-tighten.

move the nuts.

Fig. 15

Attach a safe 1ifting device to the up-
per end of the blade 1ift cylinder
(8). Turn the blade 1ift cylinder
barrel and install it in the stirrup
(6). Take care to align the bearing
cones (5 and 12) with the stirrup bores
during installation.

Fig. 16

Ensure that the V ring seals (7 and 9)
are intact and correctly positioned.
Apply a coating of anti-seize compound,
Champion part number 30453, onto
the outside diameter of the bearing
cups (5 and 12). Carefully install the
bearing cups into the stirrup bores
using a soft metal hammer.

Section 3
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Fig. 17

Install the ball thrust caps (3 and 10)
without shim packs (4 and 11). In-
stall the capscrews (1) and lockwashers
(2). Tighten the capscrews until one
thrust cap is tight against the stir-
rup.

Fig. 18

Loosen, but DO NOT remove the 1ift-
ing device. Attach a spring scale to
the top fitting of the cylinder (8).
Pull on the spring scale and tighten
the capscrews (1) of the other ball
thrust cap until the tension on the
scale agrees with the adjustment speci-
fied in the front of this Shop Manual
Section.

Fig. 19

Measure the gap between the ball thrust
cap and the machined face of the stir-
rup (6) in at 1least four different
places. Assemble a shim pack with a
thickness equal to the average of these
measurements.
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Fig. 16
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Fig. 23

16
117
Fig. 22 Fig. <5
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Blade Lift Assembly - Assembly (Continued)

Fig. 20 _
Divide the shim pack in half. Remove
both ball thrust caps (3 and 10). Re-
install the caps and shim packs (4 and
11). Install the capscrews (1) and
lockwashers (2). Tighten the capscrews
to the specified torque.

Fig. 21

Pull on the spring scale and check to
see if it agrees with the adjustment
specified in the front of this Shop
Manual Section. Re-connect the hoses.
Re-connect the wiring harnesses for
graders equipped with electric float
valves.

Fig. 22

Determine the size of the ball cap shim
packs (14). 1Install the matched ball
cap halves without shims. Secure
with the bolts (15), nuts (17) and
lockwashers (16). Tighten the nuts to
the specified torque. Measure the gap
between the ball cap halves.

January, 1987

Fig. 23
Install shim packs (14) equal in thick-
ness to this measurement. Tighten the
ball cap nuts (17) to the specified
torque.

Fig. 24

Loosen the stirrup adjusting nut (19).
Install the jam nut (18). Hold the ad-
justing nut with a wrench. Tighten the
jam nut to the specified torque. Lub-
ricate the blade 1ift spherical bear-
ings with grease recommended in the
Lubrication Specifications at the front

of this Shop Manual. Make sure you

~ see grease seeping out of the bearings.

Ensure the stirrup assembly is free to

 rotate.

Fig. 25

Repeat the steps in Fige 13 through
Fig. 24 for the other side. The
blade 1ift assembly in now completely
assembled.

Section 3
Page 12
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Fig. 1 Hydraulic System Components

Iltem Description and Location
1A Manifold valve assembly (on top of front frame)
1B Main hydraulic pump (rear, right-hand side of engine)
1C Transmission/Steering hydraulic pump (under radiator at rear of grader)
1D Relief valves (front face of hydraulic tank on left-hand side)
1E Hydraulic swivel joint (center of circle and beneath draWbar)
1F Circle turn valve (on top of drawbar)
1G Cushion valves (on top of drawbar and in nose section of front frame)
1H Hydraulic cylinders (various locations)
1J Power tilt lock valves (on either side of circle outer diameter)
1K Counterbalance valves (on the blade lift cylinders and in nose section of front frame)
1L Solenoid valves (various locations; depending on attachments and if grader is articulated)
iMm Accumulators (on the blade lift cylinders, circle shift cylinder and oil disc brakes)
Key to Fig. 1
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A CAUTION

Before starting any
service procedure,

make sure work
area is clean and
safe.

General

A clean work area will reduce the chance of foreign
matter entering and contaminating the hydraulic system.

Make sure proper shop tools are available and in good
working order. You will need a workbench with a vise.

Refer to the 700 Series Parts Manual P/N L 3008 for
spare parts information. For specific major repair kits
and seal kits, refer to both the 700 Series Parts Manual
and the Champion Service Parts Kit Booklet P/N
L 21000.

Service Position Precaution

NOTE: Always place the grader in the SERVICE POSI-
TION before attempting any overhaul, mainte-
nance or inspection procedure. Refer to the
SERVICE POSITION procedure on page (i) in
the front of this Shop Manual.

Description

Champion graders use separate hydraulic circuits forthe
right-hand manifold valves, left-hand manifold valves,
transmission and steering system.

The primary hydraulic system to the right-hand and left-
hand manifold valve is an open center design. Oil is
supplied from the hydraulic tank through two suction
strainers to the main and steering hydraulic pumps. The
primary hydraulic circuit uses a dual section gear type
pump which is directly driven from the engine. The
transmission/steering circuit uses a dual section gear
type pump mounted behind the engine and driven by a
driveshatft.

4-4

Two relief valves, mounted to the front of the hydraulic
tank, regulate pressure in the primary circuits.

On articulated machines, the articulation circuit is con-
nected in series with the left-hand primary hydraulic
circuit. When the operator energizes the electric sole-
noid valve, oil is directed by the valve spool to the
cylinders. Oil leaving the cylinders continues to the left-
hand manifold valve assembly and does not return di-
rectly to the hydraulic tank. Thermal relief lock and
cross-over relief valves are built into the electric solenoid
valve to protect the system from excessive pressure.

The manifold valve assemblies each contain four valve
sections. Cables connect the hydraulic control levers to
the control valve spools. Moving the control levers di-
rects oil through the valve sections to the cylinders.

All of the hydraulic cylinders are double-acting and the
basic design varies only in diameter and stroke.

Qil returns from the cylinders through the manifold vaive
sections into the return line. Return oil from both mani-
fold valve assemblies and the steering circuit flows tothe
hydraulic filter.

The spin-on, 7 micron hydraulic filter is mounted directly
below the fuel tank on the left-hand side of the grader. A
bypass valve built into the filter head protects the filter
from excessive pressure. The valve allows return oil to
bypass the filter if the oil is too cold and thick to flow
through the filter, or the filter is plugged by contamina-
tion.

NOTE: Changing the filter at 500 hour intervals and the
hydraulic oil at 1000 hour intervals is essential
for long hydraulic component life.

A counterbalance/lock valve is used in the leaning wheel
circuit. It is also used in the blade lift circuit of some
models without optional blade float. The valve traps oil in
the cylinder and prevents the leaning wheel cylinders
“drifting” or the blade lift cylinder piston rods “creep de-
scending” faster than the pump can supply oil. Without
the valve, cavitation (voids in the oil) could resuit.
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Oil for the power tilt and moldboard slide shift cylindersis
directed through the hydraulic swivel joint. The hydraulic
swivel joint includes a spool and an outer body. The
spool is sealed by O rings. The hydraulic swivel joint pre-
vents hoses from twisting when the circle turns a com-
plete 360 degrees.

The cushion valve is a crossover relief valve used inthe
steering and circle turn hydraulic circuits. The valve
protects these systems from excessive pressure caused
by shock loads. As the oil pressure reaches the preset
level of the valve, the internal poppet unseats and allows
oil to bypass into the other line.

The circle turn valve is mounted to the top of the
drawbar. The valve controls the operation sequence of
the two circle turn cylinders. The circle turn valve
sprocket meshes with the circle teeth and turns the valve
spool. The circle turn valve directs oil to the correct end
of the cylinders at the proper time.

Cleaning and Inspection

Cleaning

Immerse small parts into a cleaning solvent. You can
use a hot tank system and a mild alkali solvent. Agitate
parts to remove all foreign matter.

A WARNING

Chemical hazard.
Wear goggles,
protective clothing
and respirator.
Handle chemicals
according to
manufacturer’s

instructions.
Severe personal
injury or death
could result.

Parts should remain in the solvent long enough to be
thoroughly cleaned. Inthe hot tank system, heated parts
help to evaporate the solvent and rinse water. Thor-
oughly rinse parts to remove all traces of dirt and solvent.

After rinsing, immediately dry the parts using moisture-
free compressed air or lint-free rags. Make sure all oil
passages are unblocked. Apply system oil to undam-
aged parts that are ready for assembly. If storing parts
for some time, apply a rust inhibitor to all surfaces. Wrap
parts in rust inhibitor impregnated paper before storing.

Inspection - General

A careful and thorough inspection of all parts is ex-
tremely important. Replace all parts showing indications
of wear or damage.

Inspection - Gaskets, Oil Seals, O Rings
and Snap Rings

Replace all gaskets, oil seals, O rings and snap rings.
Lubricant loss through aworn seal can cause expensive
parts of the assembly to fail. Handle sealing compo-
nents carefully, particularly when being installed. Cut-
ting, scratching or curling of the seal lip seriously re-
duces efficiency. Lubricate all oil seal lips with fresh sys-
tem oil.

inspection - Gears and Shafts

Examine teeth of all pump gears for wear caused by
contamination, misalignment, etc. Inspect shafts for
signs of bent or twisted splines and seal wear. Replace
any deformed shafts.

4-5
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Torque Guide
Sub-section/ Application Torque Value
Fig. No. Ibf-ft N-m kgf-m
4A /16 Spool collar 10 14 1,4
4A /17 Capscrews retaining spool positioner cap 10 14 1,4
4A /18 Load check plugs 20 27 2,8
4A / 34 Load check plug 20 27 2,8
4A [ 37 Capscrews retaining float positioner cap 10 14 1,4
4A / 38 Anti-cavitation check body 20 27 2,8
4A / 42 Nuts retaining tie studs 32 43 4,4
4A [ 42 Bolts holding down manifold valve assy. 19 26 2,6
4A [/ 44 Bolts retaining bonnet plate 10 14 1,4
4B / 40 Nuts retaining primary hydraulic pump 57 77 7,9
4C /42 Bolts retaining trans./steering hyd. pump 45 61 6,2
4C /44 Bolts retaining hyd. pump to bracket 80 108,5 11,1
4G /12 Seat to cushion valve housing 13 17 1,8
4G /19 Bolts retaining cushion valve 13 17 1,8
Ibf-in. N-m kgf-m
4L/ 21 Tube assembly into solenoid valve body 100 11 1,1
4L /22 Nut retaining solenoid coil 65-75 7-8 0,75-0,86
4L /24 Nuts securing mounting foot tie rod 115 13 1,3

?
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Hydraulic Test Procedure - All Models

Main Hydraulic Pump and Circuit - Both Sides
Specifications

2100 psi + 100 psi at 2100 rpm (full flow) and oil temperature at 100° F.
145 bar + 6,9 bar at 2100 rpm (full flow) and oil temperature at 38° C.

A WARNING

Do not work under grader or near
wheels when engine is running.

Equipment
0 - 3000 psi (0 - 200 bar) pressure gauge. Hose must be long enough to easily read the gauge from the cab.

Test Procedure

1. Lower the moldboard and all attachments. Block all wheels. Apply the hand brake.
2. Remove the transmission guard cover. Connect the pressure gauge to the inlet hose of the left-hand manifold valve.

NOTE: Graders S/N 20121 and up are supplied with a quick disconnect coupler P/N 51286; otherwise install a tee
fitting connecting the pressure gauge to the iniet hose. Champion recommends that you use only this
location for testing. Never “dead head” the gauge into the hose.

3. Make a visual check, then start the engine. Operate the blade lift control levers and fully retract the cylinders.

4. Run the engine at 2100 rpm, pull the left-hand blade lift control lever and read the gauge. Do not use the hand
throttle.

NOTE: Do not hold at the relief position for more than 15 seconds.

5. Record the pressure reading and shut down the engine.
6. To test the right-hand side, repeat steps 1 to 5, but in step 2 connect the gauge to the inlet hose of the right-hand
manifold valve and in step 4 pull the right-hand blade lift control lever.

NOTE: If two pressure gauges are available, both sides can be checked at the same time.

Adjustment Procedure - If adjustment is required, proceed as follows:

1. Place the grader in the SERVICE POSITION (refer to the procedure on page (i) in the front of this Shop Manual).
Drain the oil from the hydraulic tank into a clean container - capacity 25 U.S. gallons (95 liters).

2. Remove the cartridge from the relief valve body needing adjustment. Replace the internal O ring and back-up ring
as described in this Shop Manual section under Relief Valves.

NOTE: The left-hand relief valve is for the left-hand manifold valve.

Champion Thickness Approximate Change
Part No. Inches mm psi bar
50065 0.040 in. 1,02 mm 250 17,2
50066 0.020 in. 0,50 mm 150 10,3
50067 0.010 in. 0,25 mm 75 5,2

NOTE: Do notadd shims between the end cap and spring. This will limit poppet travel and reduce flow rate of the
relief valve. This could lead to component damage.

4. Reéfill the hydraulic tank with clean oil. Refer to your 700 Series Operator’s Manual for the recommended types and
viscosities. F - :ast the hydraulic system.

4-7
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Hydraulic Test Procedure - All Models continued
A WARNING

Do not work under grader or near
wheels when engine is running.

Steering System - Main Relief

Specifications .
2100 psi = 100 psi at 2100 rpm (full flow) and oil temperature at 100° F.
158 bar * 6,9 bar at 2100 rpm (full fiow) and oil temperature at 38° C.

Equipment
0 - 3000 psi (0 - 200 bar) pressure gauge. Hose must be long enough to easily read the gauge from the cab. #8 JIC steel
cap and plug.

Test Procedure

1. For a detailed test procedure, refer to Product Support Bulletin No. 512 (page 2 of form F-503). Champion
recommends that you use the approved test method. Place the grader in the SERVICE POSITION.

2. Connect the pressure gauge to the test port of the steering control unit (Orbitrol valve) inlet hose.

NOTE: Graders S/N 20121and up are supplied with a quick disconnect coupler P/N 51286; otherwise install a tee
fitting connecting the pressure gauge to the inlet hose. Never “dead head” the gauge into the hose.

A WARNING

Danger of spraying
oil.

Always wear face
or eye protection
when loosening

3. Disconnect one hose at the steering control unit leading to the front
axie. Use a steel cap and steel plug to plug the open port and
hose. Do not use plastic caps.

4. Do not touch the steering wheel. Make a visual safety check, then
start the engine and run at 2100 rpm. Slowly turn the steering wheel
and observe the pressure gauge. Return the graderto the SERVICE
POSITION and reconnect the hose to the steering control unit.

5. Referto Product Support Bulletin No. 512 (page 3 of form F-503) for
information on pressure adjustment.

hydraulic fittings.
Oil under pressure
can penetrate skin
and cause serious
personal injury.

NOTE: On the remote mounted steering reliet/priority valve, flow
adjustment is made externally. Pressure adjustment is made inter-
nally. Refer to Product Support Bulletin No. 512 (page 3 of form
F-503).

4-8
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Hydraulic Test Procedure - All Models continued
A WARNING

Do not work under grader or near
wheels when engine is running.

Steering System - Cushion Valve
Specifications ,
Method 1: On grader - 1150 psi + 100 psi (79 bar + 6,9 bar) at 2100 rpm.

NOTE: The steering wheel must be turned one complete revolution every two seconds.

Method 2: Off grader - 800 psi + 50 psi (55 bar + 3,5 bar). Cracking pressure - can only be checked by using a hand
pump.

Equipment
0 - 3000 psi (0 - 200 bar) pressure gauge. Hose must be long enough to easily read the gauge from the cab.

Test Procedure

1. For a detailed test procedure, refer to Product Support Bulletin No. 512 (page 3 of form F-503). Champion re-
commends that you use the approved test method.

2. Connect the pressure gauge to the test port of the steering control unit (Orbitrol valve) inlet hose.

NOTE: Graders S/N 20121and up are supplied with a quick disconnect coupler P/N 51286; otherwise install a tee
fitting connecting the pressure gauge to the inlet hose. Never “dead head” the gauge into the hose.

3. Turn the steering wheel! until the front wheels reach the locked position.

4. Run the engine at 2100 rpm and continue to evenly turn the steering wheel one complete revolution every two
seconds. Record the gauge reading.

5. Repeat steps 3 and 4 for the other side and record the gauge reading.

6. Return the grader to the SERVICE POSITION.

NOTE: It is important that you turn the steering wheel at the correct speed.

Adjustment Procedure
Refer to Product Support Bulletin No. 512 (page 4 of form F-503).
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Hydraulic Test Procedure - All Models continued

Circle Cushion Valve

Specifications

2000 psi = 100 psi (138 bar + 6,9 bar). Cracking pressure - can only be checked by using a hand pump.
Test and Adjustment Procedure

Refer to this Shop Manual section under Cushion Valves.

NOTE: The circle cushion valve cannot be checked or adjusted using the grader hydraulic system. Excessive
back pressure will give inaccurate readings.
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STEERING HYDRAULIC SYSTEM
CHECKS AND ADJUSTMENTS
Ref. No. F-503(01/50)

DISCONNECT AND
TESTGAUGE  PLUG HOSE LEADING
LOCATION TO FROI& AXLE
FLOW METER _C—*Ei

LOCATION

20

CUSHION VALVE
R.H. SIDE

STEERING N\ ADJUSTMENT
PRIORITY/RELIEF CUSHION VALVE
v - ]
ALVE ADJUSTMENT %

Fig. 1

Steering hydraulic system effective on grader serial numbers 19982, 19984, 19985, 19996, 20005,
20104, 20106, 20120 and up.

Steering System Pressure Checks (Fig. 1)

IMPORTANT NOTE: Some graders are equipped with the supplemental steering assist system. Do not test
this system as describedin steps 4 and 5, following. No pressure relief is incorporated.
Perform the supplemental steering assist system daily pre-start check as described in
the 700 Series Operator's Manual P/N L 4012. Check the basic steering system as
follows.
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. Install a0 - 3000 psi (0 - 207 bar) test gauge in the 1/8 in. pipe port on the inlet line fitting to the steering
unit. Position the gauge so that it can be easily read from inside the cab.

NOTE: Some machines do not have the inlet line fitting with the 1/8 in. pipe port. You can use a tee
fitting or drill and tap the existing fitting. On machines S/N 20312 and up, except S/N 20324,
a male quick-disconnect coupling P/N 51286 is installed in the inlet line fitting. The mating
female quick-connect coupling P/N 51287 is found in the tool box.

. NOTE: Before starting' step 2, ensure the primary hydraulic system relief valves are operating and set
correctly.

When it is safe to do so start the engine. Run the engine for one minute at idle; then raise the rpm to
high idle. Operate the blade lift control levers and retract the cylinders. Hold the control levers in the
retracted position for 30 seconds, and release them for 15 seconds. Cycle the levers this way until the
hydraulic oil temperature in the tank reaches approximately 100°F (38°C).

. To test the steering system relief valve, place the
graderin the SERVICE POSITION (refer to your 700 A WARNING
Series Shop Manual P/N L 2005). Clean around
the hydraulic tank filler neck cap. Remove and
replace the.cap to relieve the tank pressure. ‘o 5 2 Wear face an: hand
Disconnect one hose at the steering unit leading to S{S;Z‘i:::lgog;zne;orts.
the front axle (refer to Fig. 1). Use a steel cap and

steel plug to plug the open port and hose. Do not 9 Failure to do so

lasti 0 f hot il could result in
use plastic caps. Danger of hot oil. severe personal

- injury.

Hot pressurized oil.

. Do nottouch the steering wheel. Whenit is safe to ,
do sostartthe engineand run atidle. Slowly turnthe steeringwheel while observingthe pressure gauge.
Youwill only be able to physically turn the steering wheel 1/4 revolution. If the gauge reading is above
the specification listed on Page 6 (i.e., the relief setting is too high for the gauge), release the steering
wheel. This allows the steering unit to revert to ‘open center’ and reduces the pressure. This is a check
only. If the setting does not meet the specification, return the grader to the SERVICE POSITION and
adjust the steering system relief valve as explained later in this procedure.

. For the actual hydraulic test, adjust the engine speed to 2100 rpm. Repeat the above test and note the
gauge reading. The steering system relief valve setting is listed on Page 6. If the setting does not meet
this specification, returnthe grader to the SERVICE POSITION and adjustthe steering system relief valve
as explained later in this procedure. Repeat steps 4 and 5.

NOTE: Do not hold atthe relief position for more than 5 seconds. Never “dead head” the pressure line
into the steering unit with a pressure gauge. Damage to the gauge and pump could resuft.
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6. Return the grader to the SERVICE POSITION.
Remove the steel cap and plug. Reconnect the A WARN lNG
hose from the front axle to the steering unit. Danger — Hot pressurized oil.
of hot ail. -
. ™ Wear face and hand
7. When it is safe to do so start the engine and adjust ; protection when
the engine speed to 2100 rpm. € ; connecting hose.
. Failure to do so
8. Turn the steering whggl to the left until the wh.eels . could result in
reach the locked position. At 2100 rpm, continue severe personal
to evenly turn the steering wheel 1 revolution injury.

every 2 seconds. ltis important to turn the steering
wheel at this rate to maintain a consistent output flow rate from the steering unit, test to test. Observe
the pressure gauge and record the value as “left side cushion valve”

9. Repeat step 8, but turn the steering wheel to the right lock and record the gauge reading under “right
side cushion valve”.

10. If the values obtained in steps 8 and 9 do not meet
the specification listed on Page 6, adjust or repair A WARNING
the cushion valve. The grader must be in the
SERVICE POSITION when you adjust or repair the
cushion valve. Retestas describedin steps7,8and . e Wear face and hand
9 only when it is safe to do so. Danger of hot oil. S protection when

working with hoses.
Steering Relief Valve Adjustment (Fig. 2)
1. Place the grader in the SERVICE POSITION.

Hot pressurized oil.

Failure to do so
could resultin
severe personal

injury.

2. Carefully remove the cap and spring. A small
amount of oil will escape.

3. Use amagnettoremove the spool. Place the spool
on a clean workbench.

4. Use a flat bladed screwdriver to prevent the spool SET
from turning. SCREW

5. Insert an Allen wrench into the set screw at the
opposite end of the spool.

\ N SPRING

SPOOL

6. Be careful, as little as one turn on the set screw
changes the relief setting by 400 to 500 psi (28 to 34
bar). Turn the set screw counter-clockwise to
reduce pressure and clockwise to increase STEERING PRIORITY/RELIEF VALVE
pressure. Do not allow the spool to turn when
making adjustments.

JAM NUT ADJUSTING SCREW

Fig. 2
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7. Install the spool into the valve body.

~ NOTE: The spool and valve body are a matched set. You cannot interchange other spools and valve
bodies.

8. Installthe spring and cap. Ensure the spring seats correctly on the spool end. Retest according to the
instructions described in Steering System Pressure Checks.

9. If any adjustment does not meet the specification listed on Page 6, rebuild or replace the valve P/N

53619. Order repalr kit P/N 55249 from Champion’s Parts Distribution Centre or your Champion
Distributor.

Steering Cushion Vzive Adjustment (Figs. 1 and 3)

1. Place the grader in the SERVICE POSITION.

ADJUSTING
| SPRING SCREW
2. Determine if the left-hand or right-hand side of the | VALVE BODY PLUG
cushion valve requires adjusting: , // ) /
< XX

\\\\‘ \,r‘\ .
ngisi - S
a. Ifthe gaugereadingis incorrectwhen steering to m%’%/%\}\ -

the right, the adjustment is on the left-hand side \\ W)
when viewed from the operator’s seat.

\

‘

b. Ifthe gauge reading is incorrect when steering to - POPPET
the left, the adjustment is on the right-hand side POPPET
when viewed from the operator’s seat. SEAT

STEERING CUSHION VALVE

3. Clean around the hydraulic tank filler neck cap.
Remove and replace the cap to relieve the tank
pressure.

Fig. 3

4. Remove the plug on the side of the valve requiring adjustment (see step 2). Use an Allen wrench to turn
the adjusting screw. Turn counter-clockwise to reduce pressure and clockwise to increase pressure.

NOTE: One complete turn changes the setting by approximately 500 to 700 psi (34 to 48 b_ar).
5. Install the plug and retest as described in steps 8 and 9 in Steering System Pressure Checks.

6. If you cannot obtain the correct setting, rebuild or replace the valve P/N 23748. Order repair kit P/N
26317 from Champion’s Parts Distribution Centre or your Champion Distributor.

7. Tobenchtestarebuilt steeringcushion valve, installa pressure gauge and hand pump. The valve should

crack open at 1000 psi (69 bar). Refer to service video tape #VS 2015 - Hydraulic Components for full
details.
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Steering System Flow Checks

=l

. Place the grader in the SERVICE POSITION.

Clean around the hydraulic tank filler neck cap. Remove and replace the cap to relieve the tank pressure

Connecta0-25U.S. gpm (0 -95 L/min) in-line flow meter to the inlet hose of the steering unit. Connect

the output end of the flow meter with the inlet fitting of the steering unit. If the flow meter has a built in
shut-off valve, open the vaive fully.

correctly.

NOTE: Before starting step 4, ensure the primary hydraulic system relief valves are operating and set

When it is safe to do so start the engine. Operate the blade lift control levers and retract the cylinders.
Hold the control levers in the retracted position for 30 seconds, and release them for 15 seconds. Cycle
the levers this way until the hydraulic oil temperature in the tank reaches approximately 100°F (38°C)

Check and record the flow meter readings at 750 rpm and at 2100 rpm. Do not turn the steering wheel

and do not press either the clutch or brake pedals during the flow tests.

Flow at 750 rpm should be 7 U.S. gpm (26 L/min)
Flow at 2100 rpm should be 12 =1 U.S. gpm (45 + 4 L/min).

Test conditions Results Remedy

Flow at 750 rpm Low Rebuild or replace pump. Clean or repair steering

Flow at 2100 rpm Low - priority /relief vaive

Flow at 750 rpm oK -

Flow at 2100 rpm Low Adjust priority valve and increase flow to 12 *1
(e.g., 10 U.S. gpm) U.S. gpm (45 =4 L/min)

Flow at 750 rpm oK -

Flow at 2100 rpm High Adjust priority valve and decrease flow to 12 *1

(e.g., 14 U.S. gpm)

U.S. gpm (45 =4 L/min)
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Steering System Flow Adjustment (Fig. 2)

1. Toadjustthe priority valve, loosen the jam nut. Tumn
the adjusting screw in to decrease flow and out to A WARNING
increase flow. ' : R
Rotating fan, drive
NOTE: A one half turn of the adjusting screw : shaft and belts.
changes the flow rate by approximately 3 IN@Z@3 Do not run engine
U.S. gpm (11 L/min). when working in this

area.

2. Tighten the jam nut and retest the system.
Severe personal

3. After correctly adjusting the priority valve, remove injury could result.

the flow meter. Danger of hot oil.

Hot pressurized oil.

Wear face and hand
protection when
working with hoses.

Failure to do so
could result in
severe personal

injury.

Specifications

Steering system relief valve Setting ........cccceceeeceercerecceteeccssenrensneeecsseesesnnnns 2300 (+100) psi (158 [+7] bar)
Steering system cushion valve setting (L.H. and R.H.) ........ccccceeereveeueuine... 1150 (£ 100) psi (79 [+ 7] bar)
Steering system flow at 750 IPM.......ccoceerieneeseeseeesecssneesnessensesssasesssessseesssasssanes 7 U.S. gpm (26 L/min)
Steering system flow at 2100 IPM ....ccceeeeerceecerreercereesesresesneseesssessessnsensnsenseas 12 U.S. gpm (45 L/min)

NOTE: The steering system cushion valve setting listed above applies specifically to the checking and
adjustment procedure detailed in this publication.
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SECTION 4A
HYDRAULICS

Manifold Valve Assembly

S/N 16224, 16245 to 19291. U.S. S/N 2021-2 to 2658-2
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Description ltem
Capscrew 32
Float positioner cap 33
Spacer 34
Retainer ring 35
Spring collar 36
Spring 37
Spring collar 38
Detent sleeve 39
Oring 40
Seal 41
Sleeve 42
Retaining ring 43
Shim 44
Spring 45
Poppet 46
Spool 47
Steel ball 48
Anti-cavitation check body 49
O ring 50
Oring 51
Steel ball 52
Spring 53
Poppet 54
Capscrew 55
Spool positioner cap 56
Spool collar 57
Spring collar 58
Spring 59
Spring collar 60
Retainer plate 61
Back-up washer 62

Description

Oring

Load check plug
Oring

Back-up washer
Oring

Spring

Poppet

End cover

Valve section - R.H.

Blade lift valve section - R.H.

Valve section - R.H.
Valve section - R.H.
Inlet cover

Inlet cover

Load check plug
Oring

Back-up washer
O ring

Spring

Poppet

Cable

Jam nut

Nut

Bonnet

Bolt
Lockwasher
Flatwasher
Plate

Adapter
Retaining ring
Pin

Key to Fig. 1A

Item

388388288

72
73
74
75
76

78

79

81

28EB8IFTERER

92

Description

Spacer

Spool

Capscrew

Seal plate

Retainer plate
Back-up washer
Oring

Valve section - L.H.
Valve section - R.H.
Load check plug

O ring

Back-up washer
Oring

Spring

Poppet

Blade lift valve section

L.H./optional float
Orifice restrictor
Capscrew

Seal plate
Retainer plate
Back-up washer
Oring

Blade tilt valve section - L.H.

O ring (large)

O ring (small)
End cover - L.H.
Tie stud

Nut
Lockwasher
Bolt

S/N 16224, 16245 t0 19291. U.S. S/N 2021-2 to 2658-2
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Manifold Valve Assembly - Removal

Fig. 2

Descriptive procedures for removal, disassembly, as-
sembly and installation are the same for the left-hand
and right-hand manifold valve assemblies. The left-
hand manifold is described in this sub-section. Steam
clean the manifold. Place the grader.in the SERVICE
POSITION. Refer to the procedure on page (ii) in the
front of this Shop Manual. Remove the hydraulic tank
filler cap to release any pressure and replace the cap
loosely.

Fig. 3

Identify all hoses, tubes and cables with their respective
valve sections. |dentify the orientation of the valve sec-
tions to the cable ends (see Fig. 5).

NOTE: The spool and valve sections are a matched set
and cannot be separately interchanged with
another spool orvalve section.

Fig. 4
Remove the hoses and tubes as required. Cap all fittings
and ports to prevent contamination.

4A-2

Fig. 5

To ensure the proper cable adjustment for assembly,
measure the location of the jam nut (53) on the cable hub
and note this measurement. With two wrenches, hold
the cable (52) and remove the jam nut (53). Do not rotate
the bonnet (55). Remove the bolts (56) and washers (57
and 58) securing the bonnet to the valve section. Re-
move the bonnet and spacer (63) from the valve section.

Fig. 6

Installtwo capscrews (65) to finger tightness toretain the
seal plate (66). Remove the retaining ring (61) and pin
(62) from the cable (52). Do not sharply bend the cable
when removing it. Ensure the components do not slide
down the cable between the cab and frame.

Fig. 7
Evenly loosen the three hold down bolts (82) and the
three tie studs (89) and nuts (80). Remove the hold

down bolts and lockwashers (91).



700 SERIES SHOP MANUAL

TION MARKS™=\"
B\, />
, @
P ’ /(R /

TR i i _—
CAP AND DIPSTICK

— /M

4A-3



700 SERIES SHOP MANUAL

4A-4



700 SERIES SHOP MANUAL

Manifold Valve Assembly - Removal continued

Fig. 8

Insert a flat smooth plywood board under the manifold
valve assembly making the service procedures much
easier. Remove the nuts (80) and the three tie studs
(89). Carefully separate the valve sections. Remove the
valve section requiring service and place it on a clean
workbench. Cover the remaining manifold valve sec-
tions with a clean plastic sheet to prevent contamination
of the hydraulic system.

Disassembl tandard Valve Section

Fig. 9
Remove and discard the O rings (86 and 87).

Fig. 10

Place the valve section (70) in a vise with soft jaws. Do
not overtighten the vise. Remove the fittings and load
check plug (46). Be careful that the wrench does not
damage the spool (64). Using a magnetic pick-up tool,
remove the spring (50) and poppet (51). Invert the valve
section in the vise and remove the other load check plug
(33), spring (37) and poppet (38). Discard both the O
rings (47 and 49) and back-up washers (35 and 48) from
each load check plug. Note the orientation of the back-up
washer relative to the O ring.

Fig. 11
Remove the capscrews (24) and the spool positioner
cap (25).

Fig. 12

Prevent the spool (64) from rotating. Do not use pliers as
they will destroy the surface finish. Unscrew the spool
collar (26) and remove the spring collar (27), spring (28)
and the remaining spring collar (29). Using a magnetic
pick-up tool, remove the retaining plate (30) and back-up
washer (31). Discard the back-up washer.

Fig. 13

Invertthe valve section (70) inthe vise. Remove the two
temporary capscrews (65), seal plate (66) and retainer
plate (67). Discard the back-up washer (68).

4A-5



700 SERIES SHOP MANUAL

Disassembly (Standard Valve Section)
continued

Fig. 14

Remove the spool and discard the O rings (32 and 69).
Inspect all components for serviceability. Refer to
Cleaning and Inspection found in the front of this Shop
Manual section.

Assembl tandard Valve Section

Fig. 15

Place the valve section (70) in a vise with soft jaws.
Generously lubricate the valve section and spool (64)
and install the spool according to the orientation mark.
Lubricate and install a new O ring (69) and new back-up
washer (68) on the spoal. Install the retainer plate (67),
seal plate (66) and secure the assembly with capscrews
(65) to finger tightness only.

Fig. 16

Invert the valve section (70) in the vise. Lubricate and
install a new O ring (32) and a new back-up washer (31)
on the spool (64). Install the retainer plate (30), spring
collar (29) and spring (28). Prevent the spool from
rotating. Do not use pliers as they will destroy the
surface finish. Insert the spool collar (26) into the spring
collar (27) onto the spool. Tighten the spool collar to the
specified torque.

4A-6

Fig. 17

Install the spool positioner cap (25) with the drain open-
ing facing downwards when the valve is assembled on
the grader. Install and tighten the capscrews (24) to the
specified torque.

Fig. 18

Lubricate and install the poppet (38) and spring (37).
Lubricate and install new O rings (34 and 36) and back-
up washers (35 and 48) on both load check plugs (33 and
46). Ensure the correct location of the back-up washer.
Lubricate and install both load check plugs into the valve
section (70). Tighten them to the specified torque. In-
spect the hose fitting O rings and install the fittings into
the valve section.

Fig. 19

Remove the valve section (70) from the vise and place it
on aclean workbench. Lubricate and install new Orings
(86 and 87) in the counterbores of the valve section.
Servicing a standard valve section is now complete.
Refer to the installation procedures if no other valve
sections need servicing.
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Fig. 16 Fig. 19
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Fig. 21 Fig. 24
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Disassembly (Blade Lift Valve Section with
QOptional Float)

Fig. 20

With the manifold valve assembly already disas-
sembled, remove the valve section (78) and placeitona
clean workbench. Remove and discard the valve sec-
tion O rings (86 and 87).

Fig. 21

Place the valve section (78) in a vise with soft jaws. Do
not overtighten the vise. Remove the hose fittings and
the orifice restrictor (79) in the port closest to the clevis
end of the spool. Cap the ports.

Fig. 22

Remove the load check plug (72) from the valve section
(78) and discard the O rings (73 and 75) and back-up
washer (74). Using a magnetic pick-up tool, remove the

spring (76) and poppet (77).

Fig. 23

Invert the valve section (78) in the vise. Remove the
anti-cavitation check body (18) and discard the O rings
(19 and 20). Using a magnetic pick-up tool, remove the
steel ball (21), spririg (22) and poppet (23).

Fig. 24
Remove the capscrews (1), float positioner cap (2) and
spacer (3).

Fig. 25
With care, force down the spring collar (5) and spring (6)
by hand. Remove the retaining ring (4).
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Disassembly (Blade Lift Valve Section with
Optional Float) continued

Fig. 26

Carefully remove the remaining spring collar (7). Using
a magnetic pick-up tool, remove the four steel balls (17)
from underneath the spring collar. Be ready, they could
drop out. Remove the detent sleeve (8).

Fig. 27
Remove and discard the O ring (9) and seal (10) from
inside the detent sleeve (8).

Fig. 28
Remove the steel sleeve (11).

4A-10

Fig. 29

Invert the valve section (78) inthe vise. Remove thetwo
temporary capscrews (80), seal plate (81) and retainer
plate (82). Remove and discard the back-up washer
(83). Remove the valve section from the vise and place
it on a clean workbench.

Fig. 30
Carefully remove the spool (16) from the valve section
(78) and discard the O ring (84).

Fig. 31

Remove the retaining ring (12) from the spool end (16).
Using a magnetic pick-up tool, remove the shim (13),
spring (14) and poppet (15). Inspect all parts for serv-
iceability. Refer to Cleaning and Inspection found in
the front of this Shop Manual section.
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Assembly (Blade Lift Valve
Optional Float)

Fig. 32

Assemble the spool (16) by inserting the poppet (15),
spring (14) and shim (13). Secure the assembly with a
new retaining ring (12).

ection with

Fig. 33

Generously lubricate the spool (16) with system ail.
Carefully install the spool in the valve section (78) ac-
cording to the orientation marks. Place the valve section
in a vise with soft jaws. Do not overtighten the vise.
Lubricate andinstall a new spool O ring (84) and back-up
washer (83). Install the retainer plate (82) and seal plate
(81). Retain them with two capscrews (80) to finger
tightness only.

Fig. 34

Install the spring (76) into the poppet (77) and place them
into the valve section (78). Install new O rings (73 and
75) and back-up washers (74). Lubricate and install the
load check plug (72) into the valve section and tighten it
to the specified torque. Be careful not to damage the
spool (16).

Fig. 35

Invert the valve section (78) in the vise. Install the steel
sleeve (11) over the spool (16). Lubricate and install a
new seal (10) and O ring (9) into the detent sleeve (8).
Lubricate the spool (16) and carefully install the detent
sleeve with a back and forth rotation into position on the
spool. Using grease to hold the four steel balls (17) inthe
spool (16), install the spring collar (7) over the steel balls.

Fig. 36
Install the spring (6) and the remaining spring collar (5).
With care, compress the spring and install a new retainer
ring (4).

Fig. 37

Install the spacer (3) with the counterbore towards the
valve section (78). Install the float positioner cap (2) with
the drain opening facing downwards when the valve is
assembled onto the grader. Install and tighten the cap-
screws (1) to the specified torque.

4A-13



700 SERIES SHOP MANUAL

Assembly (Blade Lift Valve Section with
Optional Float) continued

Fig. 38

Lubricate and install new O rings (19 and 20) on the anti-
cavitation check body (18). Install the steel ball (21) and
apply a small amount of grease to retain it in the check
body. Place the spring (22) into the poppet (23). Install
and seat them into the valve section (78). Install and
tighten the anti-cavitation check body (18) to the speci-
fied torque.

Fig. 39

Inspect and install the hose fitting closest to the float
positioner cap (2). Install the orifice restrictor (79) and
the remaining hose fitting.

Fig. 40

Remove the valve section (78) from the vise. Lubricate
and install four new O rings (86 and 87). Servicing a
blade lift valve section is now complete. Refer to the
installation procedures if no other valve sections need
servicing.

4A-14

Manifold Valve Assembly - Installation

Fig. 41

Remove the plastic sheet from the manifold valve as-
sembly. Lubricate and install new O rings (86 and 87) in
the counterbores of each valve section including the inlet
cover (45) and end cover (88). Make sure the valve
section O rings do not drop out of position. Install the
serviced valve sections into their correct locations.

Fig. 42

Be careful not to dislodge any O rings (86 and 87) and
insert a tie stud (89) through the valve sections. Secure
the assembly with a nut (90). Install the remaining tie
studs and nuts. Evenly tighten the nuts to the specified
torque. Remove the plywood board and install the hold
down bolts (92) and lockwashers (91). Tighten the bolts
to the specified torque.

Fig. 43

Remove the two capscrews (65) holding the seal plate
(66). Ensure the cable (52) has not been kinked and
install the pin (62). Secure the spring with the retaining
ring (61). Positionthe spacer (63) and thread the bonnet
into place. Secure the plate (59) with the flatwashers
(58), lockwashers (57) and bolts (56) to finger tightness.
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Manifold Valve Assembly - Installation
continued

Fig. 44

Install and tighten the jam nut (53) against the bonnet
(55). Referring to the measurement noted in Fig. 5,
reposition the bonnet and make any adjustments.
Tighten the two bolts (56) retaining the plate (59) to the
specified torque. Uncap and connect the hoses and
tubes. Repeat the procedures (Figs. 43 and 44) to
install any remaining cables. Operate all the control
levers to ensure that no binding or sticking occurs. Refer
to Inspection - Binding/Sticking Problems.

Fig. 45

Perform the daily pre-start checks detailed in the 700
Series Operator's Manual. Make a visual check around
the grader. Signal your intention to start the engine.
Start the engine when it is safe to do so and operate all
hydraulic control levers. Lower the moldboard and all
attachments to the ground. Do not apply down pressure.
Shut down the engine. Check the grader hydraulic filter
strainer for damage. Replace it if necessary. Check the
hydraulic fluid level and for leaks.

Inspection - Binding/Sticking Problems

When servicing the manifold valve assembly, binding or
sticking could occur. With the grader in the SERVICE
POSITION, operate all the control levers. If binding or
sticking occurs, use the following procedure.

1. Loosen and remove the manifold hold down boilts.

2. Evenly loosen the manifold tie studs and ensure the
valve section is free of contamination and the
O rings have not dislodged.

3. Evenly torque the tie studs to 30 Ibf-ft (40,7 N-m; 4,2
kgf-m).

4. Install the hold down bolts and tighten them to the
specified torque.

5. Operate the control levers and check for binding or
sticking.

6. Check the cables for kinks or the lever bushings for
binding.

If problems persist, repeat steps 1 through 6, but reduce
the tie bolt torque by 2 Ibf-ft (2,7 N-m; 0,3 kgf-m) each
time these steps are required to a minimum torque of 26
Ibf-ft (35,3 N-m; 3,6 kgf-m). If binding or sticking contin-
ues, you must service the defective valve sections.

Cables

Teflon-lined cables, introduced on grader S/N 18063,
reduce binding problems. Champion recommends in-
stalling teflon-lined cables on earlier machines.

4A-17
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Fig. 1B Main Hydraulic Pump
S/N 16224, 16245 to 20804 and 20807. U.S. S/N 2021-2 to 2658-2
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ltem Description ltem Description ltem Description
1 Backplate 10  Orring 19 Molded O ring
2 O ring 11 Adapter plate 20 Gasket
3 Rear body 12 Orring 21 Capscrews (hex. head)
4 Idler gear 13  Key 22 Capscrews (hex. head)
5 Slip fit gear 14  Idler gear 23 Oil seal
6 Wear plate 15  Driveshaft assembly 24 Back-up washer
7 Seal 16  Front body 25 Front plate
8 Molded O ring 17  Wear plate 26 Oring
9 Gasket 18  Seal
Key to Fig. 1B

S/N 16224, 16245 to 20804 and 20807. U.S. S/N 2021-2 to 2658-2

Introduction of Premium Quali ear Pumps

Starting at grader S/N 20805, 20806, 20808 and up, Champion has changed the main hydraulic pump installation on
all models. The new pump and hydraulic changes introduced with Series 11l models provide an efficient, extended-life
system.

On all models, the main hydraulic pump is mounted onto the engine accessory drive housing. The end of the pump is
supported by a bracket attached to the engine block. The proven twin-flow hydraulic system concept is retained and
the pump configurations are as follows:

Graders Equipped with Qil Disc Brakes

These graders use a two-section pump. Each pump section has its own 1-1/4 in. diameter suction hose (versus the
single 1-1/2 in. suction hose) and separate, identical relief valves as before. Nitrogen accumulators in the hydraulic
system provide reserve braking power for these graders.

Graders Equipped with Drum Brakes

On graders equipped with drum brakes, a third section is added. This third section is small and supplies oil only to the
reserve braking device. This effectively uses different hydraulic circuits for the braking and steering functions.

Oil for the third section is supplied internally from the adjacent pump section. The third section uses a relief valve
mounted to the manifold block on the hydraulic tank. All three relief valves have identical part numbers. Oil leaving the
brake booster joins the main hydraulic and steering return flow at the five-way connector located below the cab on the
left-hand side of the frame.

Kits, containing shaft and section seals for the two- and three-section pumps, are available from Champion’s
Distribution Cerzer or your Champion Distributor.

4B-1
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Main Hydraulic Pump - Removal

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (ii) in the front of this Shop
Manual section. Remove the side panels. Remove the
hydraulic tank filler cap to release any pressure and
replace the cap loosely. The primary hydraulic pump is
asingle inlet, dual output gear pump. It is mountedtothe
adaptor plate and driven directly from the engine acces-
sory drive. Both output sections are identical in displace-
ment and each section uses a remote mounted relief
valve located at the front of the hydraulic tank.

Fig. 3 .
Before removing any hoses, make sure that the pump
and surrounding area are clean.

Fig. 4

Loosen the suction hose clamp and remove the hose
fromthe pump. Cap the suction hose and port to prevent
contamination.

4B-2

Fig. 5
Identify the pressure hoses with their respective
pump sections.

Fig. 6
Remove the pressure hoses. Cap all fittings and ports to
prevent contamination.

Fig. 7
While supporting the weight of the pump with your hand,
remove the mounting nuts. Remove the pump.

NOTE: Effective on models 710 through 730A S/N
19982, 19984, 19985, 19986, 20005, 20104,
20106, 20120 and up, a support bracket is
installed between the engine block and the main
hydraulic pump. Remove the bolts and lock-
washers securing the pump to the bracket.
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Main Hydraulic Pump - Disassembly

Fig. 8

Secure the back plate end of the pump in a vise with soft
jaws. Mark the pump across all sections. This will help
when you assemble the pump.

Fig.9

Loosen the capscrews (21 and 22) in a star pattern to
prevent warping the front plate (25). Remove the cap-
screws.

Fig. 10
Remove the pump fromthevise. Carefully bumpthe end
of the shaft on a block of wood to separate the plates.

Fig. 11
With the back plate (1) again secured in a vise with soft
jaws, separate the front plate (25) from the front body

(16).

Fig. 12
Remove the front body (16) and discard the wear plate

7.

Fig. 13
Apply a marking dye to the mating teeth of the driveshatft
assembly (15), andidler gear (14). This ensures correct

timing during assembly. Remove the idler gear.
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Main Hydraulic Pump - Disassembly
continued

Fig. 14
Remove the adapter plate (11) from the rear body (3).

Fig. 15
Remove the key (13) and withdraw the driveshaft as-
sembly (15) from the adapter plate (11).

Fig. 16
Remove and discard the wear plate (6).

4B-6

Fig. 17

. Apply a marking dye to the mating teeth of the idler gear

(4), and slip fit gear (5). This ensures correct timing
during assembly. Remove the idler gear and slip fit gear.

Fig. 18
Remove the rear body (3) from the back plate (1). Re-
move and discard the O ring (2).

Fig. 19

Remove and discard the gasket (20), seal (18), molded
O ring (19) and O ring (26) from the front plate (25).
Remove and discard the gasket (9), seal (7), molded
O ring (8) and O rings (10 and 12) from the adapter plate

(11).
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Main Hydraulic Pump - Disassembly
continued

Fig. 20

Use aflat blade screwdriver to remove the main shatt oil
seal (23) from the front plate (25). Be careful not to
damage the bore. Discard the oil seal and back-up
washer (24). Disassembly is now complete. Inspect all
parts for serviceability. Referto Inspection atthe end of
this sub-section.

Main Hydraulic Pump - Assembly

Fig. 21

When assembling the pump, ensure all components are
free from contamination. Always use clean system oil to
lubricate parts before assembly. With the back plate (1)
in a vise with soft jaws, lubricate and install a new O ring

@).

Fig. 22

Align the assembly marks on the back plate (1) and rear
body (3). Install the rear body and carefully tap into
place.

Fig. 23
Lubricate and install the idler gear (4) and slip fit gear (5)
so that the timing marks are aligned and exposed.

Fig. 24
Install a new wear plate (6) with the bronze side toward
the gear set and the cut-out on the suction side of the

pump.

Fig. 25

Working on the adapter plate (11), lubricate and install
new Orings (10and 12). Notethe V groove inthe gasket
(9). Lubricate and install a new gasket with the groove
facing down. Ensure that it seats correctly. Lubricate
and install a new molded O ring (8) and new seal (7).
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Main Hydraulic Pump - Assembly continued

Fig. 26 _

Lubricate the bushing and install the driveshaft assem-
bly (15) into the adapter plate (11). Install the key (13)
into the driveshaft.

Fig. 27

Install the adapter plate (11) onto the rear body (3).
Ensure you align the assembly marks and that the key
(13) engages the slip fit gear (5).

Fig. 28

Install the front body (16), and carefully tap into place.
Ensure you align the assembly marks on the front body
and adapter plate (11).

4B-10

Fig. 29
Install the idler gear (14), making sure to align the timing
marks.

Fig. 30

Lubricate and install a new wear plate (17) with the
bronze side towards the gears and the cut-out on the
suction side of the pump.

Fig. 31

Note the V groove in the gasket (20). Lubricate and
install a new gasket with the groove facingdown. Ensure
that it seats correctly. Lubricate andinstall a new molded
O ring (19), seal (18) and O ring (26) in the front plate
(25).
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Main Hydraulic Pump - Assembly continued

Fig. 32

Install the front plate (25) onto the front body (16). Check
the alignment marks and carefully tap the front plate into
place.

Fig. 33

All capscrews (21 and 22) are made of stress-proof
material and must not be replaced with standard cap-
screws. Note the two lengths of capscrews. Install the
longer capscrews (21) in the front plate (25) first. Install
the shorter capscrews (22) in the remaining holes of the
front plate. Rotate each capscrew counterclockwise
urttil a click is heard and felt; then continue installing the
capscrews. This prevents cross-threading.

Fig. 34
The capscrews must be torque-tightened in three incre-
ments: 25 Ibf-ft (33,9 N-m; 3,5 kgf-m), 35 Ibf-ft (47,4 N-m;
4,8 kgf-m), and 45 Ibf-ft (61 N-m; 6,2 kg-m) in a star
pattern.

Fig. 35

With a single layer of transparent tape covering the
driveshaft assembly splines (15), slide a new back-up
washer (24) into place. Lubricate the lip of a new oil seal
(23) and slide it over the shaft, lip end first. Completely
remove the transparent tape. Ensure no adhesive or

tape stay under the seal.

Fig. 36
Use an appropriate soft metal drift to seat the oil seal (23)
square to the front plate (25).

Main Hydraulic Pump - Installation

Fig. 37

Priming the pump is animportant step during installation.
Begin by filling each pump cavity, through the inlet side,
withthe correct system oil. Turnthe driveshaft (15) inthe
proper direction of operation, then refill the pump cavi-
ties. The pump is now ready for installation.
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Main Hydraulic Pump - Installation
continued

Fig. 38

Install a new Cummins gasket between the engine block
and adapter, and a new Champion gasket on the pump
side of the adapter.

Fig. 39
As you install the pump, ensure it seats fully, then secure
with the mounting nuts and washers.

NOTE: Do not draw the pump into place with the nuts.

Fig. 40
Tighten the mounting nuts to the specified torque.

NOTE: Effective on models 710 through 730A S/N
19982, 19984, 19985, 19986, 20005, 20104,
20106, 20120 and up, a support bracket is
installed between the engine block and the main
hydraulic pump. Secure the pump to the bracket
with the bolts and lockwashers. Champion
recommends updating earlier machines to in-
clude the support bracket. Contact your Cham-
pion Distributor for details.
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Fig. 41

Remove the caps from the pressure hose fittings. Check
the condition of O rings and install the pressure hoses to
their correct locations.

Fig. 42

Remove the caps from the suction hose and port. Install
the hose. Tighten the clamp securely to ensure a leak-
proof seal and to prevent air entering the hydraulic
system. This is extremely important to prevent pump
cavitation. -

Fig. 43

Perform the daily pre-start checks detailed in the 700
Series Operator's Manual. Make a visual check around
the grader. Signal your intention to start the engine.
Start the engine when it is safe to do so. Run the pump
at half engine speed and no load. Build pressure by op-
erating the left-hand blade lift cylinder control lever for
approximately ten seconds. Operate the right-hand
blade lift cylinder control lever for approximately ten
seconds. Continue to build pressure intermittently for
three to four minutes. Increase engine speed to full
throttle and repeat the above procedure. Lower the
moldboard to the ground. Do not apply down pressure.
Shut down the engine. Check the hydraulic fluid level
and for leaks. Replace the side panels.
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Main Hydraulic Pump - Inspection

Inspection - General

1.

Clean and dry all parts.

2. Remove nicks and burrs from all parts with emery

cloth.

Inspection - Gear Assembly

1.

Check the driveshaft assembly splines (15) for
twisted or broken teeth. Check for a broken keyway

inthe driveshaft where the slip fit gear (5) is installed.

Inspect both the driveshaft assembly (15) and idler
gear shafts (4 and 14) at bushing points and oil seal
(23) area for rough surfaces and excessive wear.

. If the bushing area for the driveshaft assembly (15)

or idler gear shaits (4 and 14) is less than 0.873 inch
(22,2 mm), replace the gear assembly.

Inspect gear faces for scoring and excessive wear.

. lfthe gear face widths for models 710 through 730A

are less than 0.909 inch (23,1 mm), or 1.045 inch
(26,5 mm) for models 740 through 780A, replace the
gear assembly.

Ensure the retaining rings are in the grooves on
either side of the driveshaft assembly gear (15) and
idler gears (4 and 14).

Smooth any sharp gear teeth edges with emery
cloth.

Inspection - Front Plate, Back Plate and
Adapter Plate

1.

The oil grooves in the bushings of the front plate
(25), back plate (1), and adapter plate (11) should
align with the dowel pin holes and be 180 degrees
apart. This places the oil grooves closest to their re-
spective dowel pin holes.

4B-16

2. Iftheinside diameter of the bushings exceeds 0.879

inch (22,3 mm), replace the front plate (25), back
plate (1) and adapter plate (11). Bushings are not
available as separate items.

. Bushings in the front plate (25) and the gasket side

of the adapter plate (11) should be flush with the
face.

. Check for scoring on the face of both the back plate

(1) and adapter plate (11). Replace either plate ifthe
wear exceeds 0.0015 inch (0,038 mm).

Inspection - Body

1. Check the inside gear pockets for excessive scoring

or wear.

2. Replace the body assemblies (3 and 16) if the inside

diameter of the gear pockets exceeds 2.108 inches
(53,5 mm).
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Main Hydraulic Pump - Troubleshooting

( Problem

Cause

Remedy

Noisy pump caused by cavita-
tion

Oil too heavy
Oil filter plugged

Suction hose plugged or too small

Change to the proper viscosity
Clean the filters

Clean the hose and check for size

Hot oil

Qil supply low

Contaminated oil

Relief valve setting too high or too
low

Oil viscosity too light

Excessive internal wear

Fill the hydraulic tank

Drain the hydraulic tank and refill
with fresh system oil

Set to the correct pressure
Drain the hydraulic tank and refill
with the proper viscosity system oil

Disassemble the pump and replace
parts as needed

Oil seal leakage

Worn oil seal

Worn driveshaft

Broken seal or gasket

Bushings out of position

Excessive internal wear

Replace the oil seal

Replace the driveshaft
Replace the seals or gaskets only if
the leak persists after replacing the

oil seal and driveshaft

Disassemble the pump and replace
the front plate

Disassembie the pump and replace
parts as needed

Foaming oil

Low oil level

Air leaking into the suction hose

Wrong kind of oil

Fill the hydraulic tank with fresh
system ail

Tighten the suction hose clamp

Drain the hydraulic tank and refill
with non-foaming system oil as
specified in the 700 Series Opera-
tor’s Manual
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Transmission/Steering Hydraulic Pump

S/N 16224, 16245 to 19981, 19883, 19986 to 19995, 19997 to 20004, 20006 to 20103, 20105,
20107 to 20119, 20804 and 20807. U.S. S/N 2021-2 to 2658-2
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ltem Description ltem Description ltem Description
1 Capscrews (socket hex.head) 18 E ring 35 Needle bearings
2 Flatwasher 19  Back-upring 36  Flow divider cover
3 Capscrews (hex. head) 20  Shaft seals 37 Plug
4  Shaft seal 21 Needle bearings 38  Oring
5 Front plate 22 Bearing plate 39 Spring
6 Needle bearings 23 Ering 40  Orifice disc
7 E ring 24 E seal 41 Flow divider piston
8  Eseal 25  Sealing ring 42  Oring
9  Sealingring 26  Wear plate (grooved) 43 Plug
10 Wear plate 27  lIdler gear. 44 Cap
11 Drive gear 28 Drive gear 45 Copper gasket
12  Idler gear 29 Gear plate 45 Plug
13  Gear plate 30 Dowel pin 47 O ring
14  Dowel pin 31 Wear plate 48  Setscrew
15  Wear plate (grooved) 32  Sealingring 49  Spring guide
16  Sealingring 33 E seal 50 Spring
17 Esed 34 E ring 51 Relief poppet

Key to Fig. 1C
S/N 16224, 16245 to 19981, 19883, 19986 to 19995, 19997 to 20004, 20006 to 20103, 20105, 20107 to 20118,
20804 and 20807. U.S. S/N 2021-2 to 2658-2

NOTE: Items 37 to 51 are not found on graders S/N 19982, 19984, 19985, 19996, 20005, 20104, 20106, 20120 and
up. These machines are equipped with a remote mounted flow divider/relief valve. Refer to Product Support
Bulletin No. 512 and form No. F-503 (01/90) for details.

Introduction of Premium Quali ear Pumps

Starting at grader S/N 20805, 20806, 20808 and up, Champion has changed the transmissiorysteering hydraulic pump
installation on all models. The new pump and hydraulic changes introduced with Series |Il models provide an efficient,
extended-life system.

The two-section transmission/steering hydraulic pump is located below the radiator and driven by the engine crankshatft
as before. The increased displacement of the transmission section eliminates the need for the belt-driven clutch pump
introduced at grader S/N 19885. The steering section installation remains unchanged as the priority flow divider/relief

valve was remote mounted when Series Ill models were introduced.

Two spring-type lip seals provide sealing between the transmission and steering sections. The cavity betweenthe seals
is vented to the clutch housing through a 3/8 in. hose. This prevents pressure build-up and dirt entering the pump.

A kit containing shaft and section seals is available. Contact Champion Parts Distribution Center or your Distributor.
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Transmission/Steering Hydraulic Pump -

Removal

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) in the front of this Shop
Manual section. Remove the hydraulic tank filler cap to
release any pressure and replace the cap loosely. The
transmission/steering pumpis located below the radiator
and is driven by a driveshaft. Remove the panelsto gain
access to the pump. For more information on steering,
refer to Section 1, Front Axle, and Section 5, Steering
Unit and Column, in this Shop Manual.

Fig. 3

Loosen both ends of the hydraulic suction hose. Re-
move the tank end first since the hose may contain oil.
Remove the other end. Cap the hose and fitting to
prevent contamination.

Fig. 4

Remove the steering pressure hose. Cap the hose and
fitting. Remove the steering bypass hose. Capthe hose
and fitting. Place a container under the transmission
pressure hose and remove the hose. Qil fromthe trans-
mission cooler will drain into the container. Cap the port
and fitting.

4C-2

_ Fig.5

Remove the transmission suction hose. Cap the hose
and fitting to prevent contamination.

Fig. 6
Remove the hydraulic pump mounting bolts. Remove
the pump.

Transmission/Steering Hvdraulic Pump -
Disassembly

Fig. 7

Secure the flow divider cover (36) inavise with soft jaws.
Do not overtighten the vise. Evenly loosen the cap-
screws (1 and 3) in a star pattern. Remove the cap-
screws and flatwashers (2). Clearly identify each section
to its mating section, preferably with light punch marks,
to ensure proper assembly.
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Fig.
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Transmission/Steering Hydraulic Pump -
Disassembly continued

Fig. 8
Carefully remove the front plate (5).

Fig. 9

Apply a marking dye to the mating gear teeth of the drive
gear (11) andidler gear (12). This ensures correct timing
during assembly. Remove the gears.

Fig. 10
Remove the gear plate (13).

Fig. 11
Remove the bearing plate (22).

Fig. 12

Apply a marking dye to the mating gear teeth of the drive
gear (28) andidler gear (27). This ensures correct timing
during assembly. Remove the gears.

Fig. 13
Remove the gear plate (29).
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Transmission/Steering Hydraulic Pump -
Disassembly continued

Fig. 14

Working on the flow divider cover (36), carefully remove
and discard the wear plate (31) and sealing ring (32).
Remove and discard the E seal (33) and the E ring (34).
If using a screwdriver, be careful not to damage the alu-
minum housing.

Fig. 15
Invert the flow divider cover (36) inthe vise. Removethe
cap (44) and copper gasket (45).

NOTE: Steps Fig. 15 through Fig. 18 apply only to
graders S/N 16224, 16245 to 19981, 19983,
19986 to 19995, 19997 to 20004, 20006 to
20103, 20105 and 20107 to 20119. U.S. S/N
2021-2 to 2658-2.

Fig. 16

Accurately count and record the number of exposed
threads on the setscrew (48). You will use this as a
starting point for setting the relief valve. Unthread the set
screw to relieve the spring (50) tension.

4C-6

Fig. 17

Remove the plug (46) and inspect the O ring (47). Using
a small magnetic pick-up tool, remove the spring guide
(49), the spring (50) and the relief poppet (51).

Fig. 18

To reduce spring tension on the flow divider piston (41),
loosen both plugs (37 and 43). Remove the plugs, piston
and spring (39). Using a magnetic pick-up tool, remove
the orifice disc (40) from the piston.

Fig. 19

Working on the bearing plate (22), remove and discard
the grooved wear plate (15), sealingring (16), E seal (17)
and E ring (18). Repeat for the other side of the bearin
plate. :



700 SERIES SHOP MANUAL

Fig. 14 Fig. 17

Fig. 15 Fig. 18
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Transmission/Steering Hydraulic Pump -
Disassembly continued

Fig. 20

Using a punch, carefully remove the back-up ring (19)
and the four shaft seals (20). Be careful not to damage
the bore with the punch (damaged pumps must be re-
placed). Discard the seals and back-up ring.

Fig. 21

Working on the front plate (5), remove and discard the
wear plate (10). Notice there are no grooves on the
underside of the wear plate. Remove and discard the
sealing ring (9), E seal (8) and E ring (7).

Fig. 22

Support the front plate (5) on wooden blocks. Using a
punch and being careful not to damage the bore, remove
and discard the main shaft seal (4). Disassembly is now
complete. Inspect all parts for serviceability. RefertoIn-
spection and Cleaning found at the front of this Shop
Manual section.

Transmission/Steering Hydraulic Pump -
Assembly

Fig. 23

Place the orifice disc (40) into the flow divider piston (41)
followed by the spring (39). Generously lubricate the
piston and insert it into the flow divider cover (36) from
the same direction it was removed. Inspect the O rings
(38 and 42) on each of the plugs (37 and 43). Gener-
ously lubricate each plug and install them into the flow
divider cover. Tighten the plugs.

NOTE: StepsFig. 23 through Fig. 26 apply only to grad-
ers S/N 16224, 16245 to 19981, 19983, 19986
to 19995, 19997 to 20004, 20006 to 20103,
20105 and 20107 to 20119. U.S. S/N 2021-2 to
2658-2.

Fig. 24

Place the relief poppet (51) into the flow divider cover
(36) followed by the spring (50) and the spring guide (49).
With the O ring (47) inspected and lubricated, install the
plug (46) and setscrew (48). Install the flow divider cover
in a vise with soft jaws. Do not overtighten the vise.
Tighten the plug.

Fig. 25

Thread the setscrew (48) into the plug (46) leaving the
same number of threads exposed as noted before (Fig.
16). This will be a base setting for adjustment. Always
use an accurate pressure gauge for the final setting.
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Transmission/Steering Hydraulic Pump -
Assembly continued

Fig. 26
Install the copper gasket (45) and cap (44). Tighten the
cap to protect the setscrew (48).

Fig. 27

Invert the flow divider cover (36) in the vise. Do not
overtighten the vise. Generously lubricate the seal ring
grooves. Install a new E ring (34) and E seal (33),
making sure they are seated correctly.

Fig. 28

Install a new ungrooved wear plate (31) with the bronze
side up. Ensure it is correctly positioned in the flow
divider cover. Install a new sealing ring (32) and gener-
ously lubricate the seal, wear plate and bearings.

4C-10

Fig. 29

Install the gear plate (29) and align the dowel pins (30)
and the assembly marks. Tap the dowel pins to ensure
that they are fully seated.

Fig. 30

Install and align the idler gear (27) and drive gear (28),
with the timing marks exposed, into the flow divider cover
(36).

Fig. 31

Sealing compound is applied to the outside diameter of
all new shatt seals (20) during manufacture and must not
be removed before installation. Ensure that you have
inspected the bearing plate (22). Using an appropriate
drift, install the first seal with the lips facing downward
into the bearing plate bore. Seat the seal against the
inner ridge face of the bore. Install the second seal,
touching the first seal, with the lip facing upward. Install
the remaining six seals with the lips of the seals alter-
nately facing down and up. The lips of the eighth seal
should be facing downward. Inspect and install a new
back-up ring (19) so it is just below the surface of the
bearing plate bore. Ensure the weep hole is plugged.
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Transmission/Steering Hydraulic Pump -
Assembly continued

Fig. 32

Generously lubricate the grooves of the bearing plate
(22). Lubricate and install a new E ring (18) and E seal
(17). Ensure that they are seated correctly in the
grooves.

Fig. 33

Note the two grooves on the underside of the new wear
plate (15). Apply alight coating of grease and install the
wear plate with the bronze side up. Ensure it is correctly
positioned in the bearing plate. Lubricate and install a
new sealing ring (16). Repeat for the other side of the
bearing plate.

Fig. 34

Generously lubricate the bearings and install the bearing
plate (22) onto the gear plate (29). Ensure the assembly
marks are aligned and engage the dowel pins.

Fig. 35

Installthe remaining gear plate (13) and alignthe assem-
bly marks. Ensure the dowel pins (14) are seated by
tapping them into place.

Fig. 36

Generously lubricate the wear plate (15), shaft seals (20)
and needle bearings of the bearing plate (22). Install the
drive gear (11) with a slight twisting action as it slides
through the seals. Install the idler gear (12) with the
timing mark exposed and matched with the drive gear
timing mark.

Fig. 37

Working on the front plate (5), lubricate the grooves.
Lubricate and install a new E ring (7) and E seal (8).
Ensure that they seat correctly in the grooves.
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Transmission/Steering Hydraulic Pump -
Assembly continued

Fig. 38

Apply grease to the underside of a new wear plate (10)
and install it with the bronze side up. Ensure it is
correctly positioned in the front plate (5). Lubricate and
install a new sealing ring (9) into the front plate.

Fig. 39

Place a single layer of transparent tape over the splines
on the drive gear (11) shaft. Lubricate the needle bear-
ings (6) and the wear plate (10) and slide the front plate
(5) onto the gear plate (13).

Fig. 40

Generously lubricate the inner lip of a new shaft seal (4)
and slide it down over the drive gear (11) shaft. Com-
pletely remove the transparent tape. Ensure no adhe-
sive or tape stay under the seal. Use an appropriate drift
to seat the seal. Ensure that it is square to the shaft and
flush with the housing bore. Stake the front plate around
the seal in three places. Take care not to damage the
seal.

4C-14

Fig. 41

All capscrews (1 and 3) are made of stress proof material
and should not be replaced with standard capscrews.
Install the capscrews and the flatwashers (2). Turn each
capscrew counterclockwise until a click is heard and felt;
then fully install the capscrews. This prevents the cap-
screws from cross-threading into the flow divider cover
(36).

Fig. 42

The capscrews must be torque-tightened in three incre-
ments: 25 Ibf-ft (33,9 N-m; 3,5 kgf-m), 35 Ibf-ft (47,4 N-m;
4,8 kgf-m), and 45 Ibf-ft (61 N-m; 6,2 kgf-m) in a star
pattern. After each increment is completed, rotate the
pump drive gear (11) shaft.

Transmission/Steering Hydraulic Pump -

Installation

Fig. 43

Primingthe pump is animportant step during installation.
Begin by filling each pump cavity, through the inlet side,
with the correct system oil (refer to the 700 Series
Operator's Manual). Turn the pump shaft in the proper
direction of operation, then refill the pump cavities.
Apply a light coating of anti-seize compound P/N 30453
to the drive coupler and splines of the transmissiory
steering pump driveshaft. Install the pump.
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Transmission/Steering Hydraulic Pump -
Installation continued

Fig. 44

Support the weight of the pump. Install the two mount-
ing bolts and lockwashers. Ensure that the pump is tight
against the mounting bracket before tightening the bolts
to the specified torque.

Fig. 45

Remove the caps from the transmission suction hose
and port. Install the hose. Tightenthe clamp securely to
ensure a leak-proof type seal and to prevent air entering
the hydraulic system. This is extremely important to
prevent pump cavitation.

NOTE: You can buy upgrade kits to reduce transmis-
sion suction line restriction. Champion recom-
mends updating earlier machines. Refer to
Product Support Bulletin No. 461 or contact your
Champion Distributor for details.

Fig. 46

Uncapthe transmission pressure hose andfitting. Install
the hose. Uncap the steering bypass and steering pres-
sure hoses and fittings. Install the hose. Ensure a tight
seal on all three hoses.

Fig. 47

Uncap the steering pump suction hose and fittings.
Install the hose. Tighten the hose clamps securely to
prevent air being drawn into the suction hose of the

pump.

Fig. 48

Inspect the hose connections for leaks. Check the hy-
draulic fluid level and the transmission fluid level. Re-
place the side panels. The transmission/steering pump
is now ready for a break-in period. Make a visual check
around the grader. Signal your intention to start the
engine. Startthe engine whenitis safeto doso. Idlethe
engine for a minimum of 60 seconds. Shut down the
engine. Check the fiuid levels and for leaks. Test the
flow and pressure of the steering system before putting
the grader back into service. Refer to Product Support
Bulletin No. 512 and form No. F-503 (01/90). After
completing all checks, replace the panels.
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SECTION 4D
HYDRAULICS

Relief Valves

Effective on grader S/N 19982, 19984, 19985,19996, 20005, 20104, 20106, 20120 and up,
the relief valves are mounted onto a return manifold block. However, the overhaul procedure
and specifications remain unchanged.
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ltem Description ltem Description Item Description
1 Filler cap 9 Plug 17 Piston ring
2 Strainer 10 Hydraulic oil tank 18 Poppet
3 O ring 11 Magnetic plug 19  Shims (various thicknesses)
4 Hose straps 12  Hose - return 20  Spring
5 Hoses - from hydraulic pump 13  Oring 21 Oring
6 Relief valves 14  Back-up washer 22 Cap
7 Fittings 15 O ring 23 Hoses - supply (to hydraulic
8 Jam nut (connectors) 16 Body manifold valve assembly)
Key to Fig. 1D

Relief Valves - Description (Fig. 1D)

The relief valves protect parts by limiting the pressure in the hydraulic system. Two relief valves are installed on the
front of the hydraulic tank and are connected to both supply hoses from the primary hydraulic pump. When pressure
in the system exceeds the relief valve setting, the poppet moves off its seat and opens a passage to the hydraulic tank.

To check a relief valve setting, install a 0 - 3000 psi (0 - 207 bar) pressure gauge in one of the test ports on the inlet
section of the manifold valve assembly. Operate the blade lift cylinders to the full retracted stroke. The pressure gauge
shows the setting of that section’s relief valve. To adjust to the specified 2100 psi (145 bar), remove the cap and add
shims to increase the pressure or remove shims to decrease the pressure. Refer to the shim chart below. Install the
cap. Recheck the pressure setting. Repeat this procedure for the other relief valve.

Relief Valve Settings - Full Flow

r Valve Description Rigid and Articulated Framej
[ Left-hand and Right-hand Relief Valve 21001100 psi (145%7 bar) J
[ Relief Valve Shim P/N Approximate psi (bar) Change |
50065 250 psi (17 bar)
50066 150psi  (10bar)
\ 50067 75 psi (5 bar)
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Relief Valves - Removal and Disassembly

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) in the front of this Shop
Manual section. Remove the hydraulic tank filler cap (1)
to release any pressure and replace the cap loosely.
Placea 25 U.S. gallon (96 liter) capacity container under
the hydraulic tank (10). Remove the magnetic plug (11)
from the tank and drain the cil. Clean and inspect the
magnetic plug. Clean the threads of the magnetic plug
and apply thread sealant P/N 19167. Install the mag-
netic plug in the tank. Do not overtighten.

NOTE: You need not remove the entire valve body to
adjust the valve. Remove the body (16) and
inspect the O ring (13) and back-up washer (14)
- see step Fig. 6.

Fig. 3

Identify the hoses (5 and 33) to prevent confusion during
assembly. Remove the hoses from the relief valve (6)
and clean up any oil leakage. Cap the hoses and fittings
to prevent contamination. '

Fig. 4

Loosen the jam nut (8) onthe connector joining the relief
valve (6) tothe hydraulic oil tank (10). Remove the relief
valve and cap the connector to prevent contamination.

4D-2

Fig. 5

Place the relief valve (6) in a vise. Unscrew the body
(16) untilasecond wrench will fit onthe cap (22). Loosen
the cap.

Fig. 6

Remove the body as an assembly. Remove and discard
the back-up washer (14) and O ring (13) from the relief
valve (6). Note the location of each.

Fig. 7

Remove the cap (22) from the body (16). Withdraw the
spring (20) and poppet (18). Remove and discard the
O ring (21). Note that the shims (19) located between
the spring and poppet may stick on either the spring or
poppet. Remove the shims. Remove and discard the
O ring (15) from the body (16). Inspect all parts for serv-
iceability. Inspect the relief valve body for cracks. Refer
to Cleaning and Inspection found at the front of this

Shop Manual section.
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Relief Valves - Assembly and Installation

Fig. 8 .

Lubricate and install a new poppet (18) in the body (16).
The piston ring (17) on the poppet is not available sepa-
rately. The poppet and piston ring must be replaced as
a complete assembly. Place the shims (19) on the
poppet followed by the spring (20).

NOTE: Replace the exact thickness of shims removed.
The shims determine the relief valve setting.
See page 4D-1for more information. Never add
shims between the spring (20) and the cap (22).
This will restrict poppet movement and increase
back pressure by reducing flow rating. Compo-
nent damage could result.

Lubricate the new O ring (21) and install it on the cap
(22). Install the cap onto the body (16).

Fig. 9

Install the relief valve (6) in a vise. Lubricate and install
a new O ring (13) followed by a new back-up washer
(14). Ensure that they seat properly. Lubricate and
install a new O ring (15) on the body (16).

Fig. 10

Install the body (16) into the relief valve (6). Install the
cap (22) into the body. Do not overtighten. Tighten the
body into the relief valve. Do not overtighten. Test the
relief setting before installation.

Fig. 11

Uncap and inspect the O ring on the hydraulic tank
connector. Install the relief valve onto the connector.
Tighten the jam nut (8) to secure the relief valve.

Fig. 12

Inspect the O rings on the fittings (7) and install the
hoses (5 and 23) to the correct locations. Secure the
hoses with plastic tie straps (4).

Fig. 13

Remove the hydraulic tank filler cap (1). Inspect the
strainer (2) and replace if damaged. Fill the hydraulic
tank with fresh system oil as listed in the 700 Series
Operator's Manual. Check for the correct fluid level.
Make a visual check around the grader. Signal your in-
tention to start the engine. Start the engine when it is
safetodoso. Operate all hydraulic functions and inspect
for leaks. Test the relief valve settings with an accurate
pressure gauge. The relief valve settings for both rigid
and articulated frame graders are listed on page 4D-1.
Lower the moldboard and all attachments to the ground.
Shut down the engine. Recheck the hydraulic fluid level.
Replace the side panels.
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HYDRAULICS

Hydraulic Swivel Joint
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ltem Description
1 Nut
2 Lockwasher
3 Spacer

4 Bolt

700 SERIES SHOP MANUAL

ltem

Description
Pipe plug
Drive arm
Spool

Oring

Key to Fig. 1E

Hydraulic Swivel Joint - Description (Fig. 1E)

The hydraulic swivel joint is used on all Champion road graders. lt is located in the center of the circle and underneath

the drawbar frame.

ltem

10
11

12

Description
Body
Washer
Lockwasher

Bolt

The hydraulic swivel joint spool is turned by a drive arm fastened to the circumference of the circle. The hydraulic swivel
joint allows 360 degrees of circle rotation without twisting the hoses to the moldboard slide shift cylinder and power tilt

cylinders.

The spools used in the power moldboard tilt and the manual moldboard tilt are different and are not interchangeable.
Although the overhaul procedure is the same for bath types of hydraulic swivel joints, be careful when ordering parts.
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Hydraulic Swivel Joint - Removal

Fig. 2

This sub-section describes the service procedure forthe
hydraulic swivel joint used with power moldboard tilt.
Servicing the manual moldboardtilt hydraulic swivel joint
is identical except the spool is shorter and has a smaller
diameter.

Fig. 3

Ensure the moldboard blade is fully rolled back and
resting onthe ground. Place the grader inthe SERVICE
POSITION. Refer to the procedure on page (ii) in the
front of this Shop Manual section.

Fig. 4

Remove the four nuts and lockwashers securing the
cover plate to the drawbar. Remove the three nuts (1)
and lockwashers (2) securing the cover plate to the hy-
draulic swivel joint. Remove the cover plate.

4E-2

Fig. 5
Remove the three spacers (3).

NOTE: Effective on graders from S/N 18590, remove
the cover protecting the spool washer (10).

Fig. 6
Identify the hoses to prevent confusion during assembily.

Fig. 7

Support the drive arm (6) with a block of wood. Remove
the hoses from the body(9) and clean up any oil leakage.
Cap the fittings to prevent contamination.
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Hydraulic Swivel Joint - Removal continued

Fig. 8
Rotate the body (9) 90 degrees and slide the body from
the drive arm (6).

Hydraulic Swivel Joint - Disassembl

Fig. 9
Place the bottom of the spool (7) in a vise with soft jaws.
Clean the top surface of the body (9).

Fig. 10
Remove the two bolts (12) and lockwashers (11). Re-
move the washer (10).

Fig. 11
Carefully remove the body (9) by lifting it straight up.

Fig. 12
Remove the pipe plugs (5) from the spool (7).

Fig. 13
Remove and discard the O rings (8) from the spoal (7).
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Hydraulic Swivel Joint - Disassembly
continued

Fig. 14

Thoroughly clean the spool (7) and body (9). Inspectthe
spool and body for serviceability. Refer to Cleaning and
Inspection found at the front of this Shop Manual sec-
tion.

NOTE: The body and spool are a matched set and
cannot be separately interchanged with another

body or spool.

Hvdraulic Swivel Joint - Assembl

Fig. 15

Place the base of the spool (7) in a vise with soft jaws.
Place a clean plastic bag over the spool to prevent the O
rings (8) from being cut when they are installed. Secure
the bag in place with adhesive tape.

Fig. 16

Generously lubricate and install new O rings (8) over the
bag on the spool (7). When all O rings are in place,
remove the plastic bag and ensure the O rings are
seated properly.

NOTE: Effective on graders from S/N 18590, lubricate
and install back-up rings in the top and bottom
grooves. Champion recommends you upgrade
earlier machines. Refer to Product Support
Bulletin No. 489.

4E-6

Fig. 17

- Apply thread sealant P/N 19167 to each of the pipe plugs

(5). Install the pipe plugs into the spool (7). Tighten the
pipe plugs and remove any excess thread sealant.

Fig. 18
Apply a coat of nonfibrous grease to the base of the
spool (7) and O rings (8).

Fig. 19
Carefully install the body (9) over the spool (7) ensuring
the O rings (8) are not damaged.
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Hydraulic Swivel Joint - Assembly continued

Fig. 20

Coat the underside of the washer (10) with nonfibrous
grease. Secure the washer to the spool (7) with bolts
(12) and lockwashers (11).

NOTE: Effective on graders from S/N 18590, install the
cover protecting the spool washer (10). Sealthe
cover by applying a bead of gasket eliminator
P/N 32338 around the joint. Refer to Product
Support Bulletin No. 489.

Hvdraulic Swivel Joint - Installation

Fig. 21
Slide the body (8) onto the drive arm (6). Reposition the
body.

Fig. 22
Connect all hoses to the correct locations.

Fig. 23
Install the three spacers (3).

Fig. 24

Position the cover plate. Secure it to the drawbar with
the four nuts and lockwashers. Install the three nuts (1)
and lockwashers (2) securing the hydraulic swivel joint to
the cover plate.

Fig. 25

Perform the daily pre-start checks detailed in the 700
Series Operator’s Manual. Make a visual check around
the grader. Signal your intention to start the engine.
Start the engine when it is safe to do so. Raise the mold-
board off the ground. Operate the slide shift cylinder and
power tilt cylinders to purge any air in the system. Test
the hydraulic swivel joint by moving the slide shift cylin-
der and power tilt cylinder pistons to the end of their
strokes in both directions. Do not hold the control lever
in the power position with a cylinder at the end of its
stroke for more than ten seconds. Shut down the
engine. Inspect the hydraulic swivel joint for leaks.
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Circle Turn Valve
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ltem Description ltem - Description ltem Description
1 Expansion plug 8 Lockwasher 15 Nut
2 Snapring 9 Body 16 Pinion shaft
3 O ring 10  Snapring 17 Bearing
4 Pipe plug 11 Guard tube 18  Thrust race
5 Spool 12 Locknut 19  Snapring
6 O ring 13  Grease fitting 20 Snapring
7 Nut 14  Valve pinion - 21 Drive;haft
Key to Fig. 1F

Circle Turn Valve - Description (Fig. 1F)

The circle turn valve is installed on top of the drawbar and is a major component of all Champion circle turn systems.

The function of the circle turn valve is to distribute oil to the correct end of each circle turn cylinder in the proper
sequence, depending upon the direction of circle rotation.

Champion road graders use two hydraulic cylinders to turn the circle. For satisfactory operation and long life, the circle

must be properly adjusted and kept that way. Now and then, for one reason or another, the circle will not turn smoothly
and as part of the servicing procedure you will have to re-time the circle turn valve.
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Circle Turn Valve - Removal

Fig. 2

Rotate the circle and moldboard to the circle timing
position. The right-hand circle turn cylinder should be
fully retracted and the crank arm should point forward. A
line should pass along its axis and through the center
point of both anchor studs.

Fig. 3

The left-hand circle turn cylinder should be positioned so
that the anchor stud, crank center line and crank stud
make a 90 degree angle.

NOTE: It is important you position the circle turn cylin-
ders correctly. If this is not possible, refer to
Section 2, Circle, Drawbar and Moldboard, of
this Shop Manual before proceeding.

Fig. 4

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (ii) in the front of this Shop
Manual section.

4F-2

Fig. 5
Identify all hydraulic hoses, tubes and fittings to prevent
confusion during assembly. Carefully disconnectthe hy-
draulic hoses and tubes from the circle turn valve. Cap
all hydraulic hoses, tubes and fittings to prevent contami-
nation.

Fig. 6
Remove the nuts (7) and lockwashers (8) securing the
circle turn valve to the drawbar.

Fig. 7
Remove the circle turn valve from the drawbar.
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Fig. 3
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Circle Turn Valve - Removal continued

Fig. 8

Count and record the number of gaskets since they also
serve as shims. Remove and discard the gaskets. With-
draw the driveshatft (21) and guard tube (11). Refer to
Section 2 Circle, Drawbar and Moldboard of this Shop
Manual for information regarding the removal of the
valve pinion and bearing if required.

Circle Turn Valve - Disassembly

Fig. 9
Mark the spool (5) to the body (9) with light punch marks.
This will help you re-time the circle.

NOTE: This step is valid only on graders where the
circle turns in the correct direction relative to the
control lever action. Ifthis is not the case, do not
mark the spool to the body.

Fig. 10

Clamp the base of the body (9) in a vise with soft jaws.
Do not overtighten the vise. Be careful not to break the
mounting lugs. Remove all fittings and inspect the

O rings.

Fig. 11
Remove and discard the expansion plug (1).

Fig. 12
Prevent the spoal (5) from turning and remove the two
pipe plugs (4).

Fig. 13
Carefully remove and discard the snap ring (2).
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Circle Turn Valve - Disassembly continued

Fig. 14 .
Removethe body (9) fromthe vise. Remove and discard
the snap ring (10).

Fig. 15

Use a slight twisting action to remove the spool (5) out of
the bottom of the body (9). Ensure the punch marks
made in step Fig. 9 do not damage the bore.

Fig. 16
Remove and discard the O rings (3 and 6) from the spool

®).

NOTE: Later graders also include back-up rings.
Remove and discard the back-up rings.

4F-6

Fig. 17

Inspect the body (9) and spool (5) for wear and scoring.
Refer to Cleaning and Inspection found at the front of
this Shop Manual section.

Circle Turn Valve - Assembly

Fig. 18
Ensure the body (9) and spool (5) are free from contami-
nation.

NOTE: The body and spool are a matched set and
cannot be separately interchanged with another
body and spool.

Generously lubricate the spool (5) and new O rings (3
and 6). Carefully install the O rings over the spool.
Champion recommends installing back-up rings on ear-
lier graders. Lubricate and install new back-up rings.
Ensure that the O rings are seated properly.

Fig. 19

Apply a generous amount of system oil to the spool (5)
and use a slight twisting action to carefully install the
spool into the body (9).
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Circle Turn Valve - Assembly continued

Fig. 20
Install a new snap ring (10) in the lower groove.

Fig. 21
Place the circle turn valve in a vise with soft jaws. Do not
overtighten the vise. Install a new snap ring (2).

Fig. 22

Apply alight coating of thread sealant P/N 19167 to each
pipe plug (4). Install the two pipe plugs into the spool (5).
Prevent the spool from turning and fully tighten the pipe
plugs. Wipe off any excess thread sealant.

Fig. 23
Tap a new expansion plug (1) in place in the body (9).
Retain the expansion plug by indenting the center.

Fig. 24

With the fittings installed to the proper locations, realign
the spool (5) to the body (S) according to the punch
marks. You will correctly time the circle turn valve later.

Circle Turn Valve - Installation

Fig. 25

Install the guard tube (11). Lower the driveshaft (21) into
the drawbar frame and connect the notched end into the
pinion shaft (16). Place the same number of new
gaskets on the drawbar as were removed during disas-
sembly. The gaskets also act as shims to prevent the
spool (5) from bottoming out on the driveshatt (21).
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Circle Turn Valve - Installation continued

Fig. 26
Install the circle turn valve.

Fig. 27
Retainthe body (9) with the lockwashers (8) and nuts (7).

Fig. 28

Remove the plugs from all hydraulic hoses, tubes and
fittings. Connect each hydraulic hose and line to its
correct location.

4F-10

Fig. 29

Whenever the circle turn valve has been removed, you
must make a circle timing check. You have performed
two of the three steps in the circle timing procedure by
ensuring correct drive pinion clearance and positioning
the circle turn cylinders and cranks. Refer to Section 2,
Circle, Drawbar and Moldboard, of this Shop Manual
for more information. The third step in the sequence is
adjusting the circle turn valve spool (5). To start, find the
forward left port on the circle turn valve. Disconnect the
hydraulic hose and immediately cap the hose to prevent
contamination. Remove the fitting.

Fig. 30

A WARNING

Danger of spraying
oil.

A

Always wear face
or eye protection
when adjusting

~
-

circle turn valve.
Oil under pressure
can penetrate skin
and cause serious
personal injury.

Look inside the open port. You should see the shiny
surface of the spool (5) completely blocking the port. If
this is the case, the spool is in the proper position. Re-
connect the hydraulic hose.

Fig. 31
If you see adark portion, the spool (5) needs adjustment.
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Circle Timing continued

Fig. 32
To adjust the spool (5), first loosen the locknut (12)
retaining the valve pinion (14).

Fig. 33

Turn the pinion shaft (16) until the shiny surface of the
spool (5) is visible and completely blocks the port. Move
the spool back and forth until you can see the edges.
Now centralize the spool.

Fig. 34

Tightenthe locknut (12). Check the position of the spool
(5) and make sure that it has not moved when tightening
the locknut. Install the fitting and reconnect the hydrau-
lic hose.

Fig. 35

Perform the daily pre-start checks detailed in the 700
Series Operator's Manual. Make a visual check around
the grader. Signal your intention to start the engine.
Start the engine when it is safe to do so and push the
circle turn control lever forward. The circle should turn
smoothly in a clockwise direction. If the circleturnsina
counter-clockwise direction as viewed from the opera-
tor’s seat whenthe lever is pushed forward, the spool (5)
is 180 degrees out of position. Repeat steps Fig. 32
through Fig. 34, but this time, turn the pinion shatft (16)
180 degrees. Circle timing is now complete.

Fig. 36
Shut down the engine. Check the hydraulic fiuid level
and for leaks.

4F-13






700 SERIES SHOP MANUAL

SECTION 4G
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Fig. 1G Cushion Valve
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ltem Description ltem Description Iitem Description
1 O ring plug 4 Poppet 7 Cushion valve
2 Adjusting screw 5 Seat 8 Boit
3 Spring 6 Connector 9 Connector
Key to Fig. 1G

Cushion Valve - Description (Fig. 1G)

The cushion valve is a cross-over relief valve used in the Champion steering and circle turn hydraulic circuits to protect
these systems from excess pressure caused by shock loads. As the pressure reaches the preset level of the valve, the
poppet pushes against the spring and moves from its seat. This allows oil to bypass into the other line.

You will find the steering hydraulic circuit cushion valve located in the nose of the main frame. The circle turn hydraulic
circuit cushion valve is mounted on top of the drawbar. Both cushion valves look identical, but each has a different
pressure setting. The internal springs have different compression rates and pressure ranges. Therefore, the valves
cannot be interchanged by simply adjusting the setting.

This sub-section describes bench servicing the steering hydraulic circuit cushion valve. However, the same procedure
applies to the circle hydraulic circuit cushion valve.

Cushion Valve Cracking Pressure Reset Pressure
Location 1/2 U.S. gpm (hand pump) Refer to Fig. 17, following
Circle 20002100 psi (13827 bar) : 1600 psi (110 bar)
Steering 80050 psi (5523 bar) 650 psi (45 bar)

4G-1



700 SERIES SHOP MANUAL

Cushion Valve - Removal

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) inthe front of this Shop Manual
section.

Fig. 3

Identify the two hydraulic hoses from the steering cylin-
ders to prevent confusion during assembly. Cap the
fittings and ports to prevent contamination. Disconnect
the hoses.

Fig. 4
Disconnect the top hydraulic hoses. Cap the fittings and
ports to prevent contamination.

4G-2

Fig. 5
Remove the two bolts (8) securing the cushion valve (7)
. to the frame. Remove the cushion valve.

Cushion Valve - Disassembly

Fig. 6 A

Place the cushion valve (7) into a vise with soft jaws. Do
not overtightenthe vise. Remove the connectors (6 and
9) and hoses.

Fig. 7
Remove the O ring plugs (1).
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Fig. 8 Fig. 11

Fig. 9 Fig. 12

Fig. 13
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Cushion Valve - Disassembly continued

Fig. 8
Use an Allen wrench to remove the adjusting screws (2).

Fig. 9
Remove the springs (3) and poppets (4).

Fig. 10
Remove the seat (5§). Remove and discard all O rings.
Inspect all parts for serviceability. RefertoCleaning and
Inspection found in the front of this Shop Manual
section.

Cushion Valve - Assembly

Fig. 11
Lubricate and install a new O ring on the seat (5).

Fig. 12

Install the seat (5) in the housing and tighten it to the
specified torque. Prevent the seat from turning by
staking it in three places.

Fig. 13
Install the poppet (4) and spring (3).
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Cushion Valve - Assembly continued

Fig. 14 _

Installthe adjustingscrew (2). Lubricate andinstall anew
O ring onto the plug (1). Install the plug. Repeat this as-
sembly procedure for the opposite side of the cushion
valve (7).

Cushion Valve - Adjustment

Fig. 15

Install a steel plug in one port. In the other port on the
same side, install a means of supplying hydraulic power,
such as a hand pump, and a calibrated pressure gauge.

Fig. 16

Build pressure withthe hand pump until the gauge shows
the cushion valve relieving oil to the opposite port.
Carefully release the pressure.

4G-6

Fig. 17

If adjustment is needed, remove the plug on the side
opposite to the section that was pressurized. Use an
Allen wrenchto turn the adjusting screw (2) tothe correct
relief setting. Turn the adjusting screw clockwise to
increase the setting or counterclockwise to decrease it.
Repeat this operation for the opposite side of the cushion
valve. Reduce the setting to the reset figure (see chart
on Page 4G-1). The valve should close. Maximum
leakage at reset pressure is 60 drops/minute.

Cushion Valve - Installation

Fig. 18

Lubricate and install new O rings on the connectors (6
and 9). Install the connectors to finger tightness. Install
the two hydraulic hoses. Uncap the top hydraulic hoses
and connect them to the cushion valve (7).

Fig. 19
Fasten the cushion valve (7) to the frame with the two
bolts (8). Tighten the bolts to the specified torque.
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Fig. 14 Fig. 17
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Fig. 20

Fig. 21
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Cushion Valve - Installation continued

Fig. 20
Connectthe hoses tothe steering cylinders. Fully tighten
the connectors (6 and 9) at the cushion valve (7).

Fig. 21

Perform the daily pre-start checks detailed in the 700
Series Operator’'s Manual. Make a visual check around
the grader. Signal your intentionto start the engine. Start
the engine when it is safe to do so and operate the steer-
ing cylinders from one power stroke to the other. Shut
down the engine. Check the hydraulic fluid level and for
leaks.
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SECTION 4H
HYDRAULICS

Hydraulic Cylinders
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ltem Description
1 Piston retaining boit
2 Pison seals
3 Piston
4 Cylinder barrel
5 Wear ring

4H-i

X 12
13
Fig. 1H Typical Hydraulic Cylinder
ltem Description ltem Description
6 Gland 11 Wiper
7 90 durometer O ring 12  Piston rod
8 Back-up ring 13  Cylinder nut
9 Buffer ring 14 Oring
10 Rodseal
Key to Fig. 1H
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Torque Guide -

linder Nut and Piston Retaining Bolt

r

Cylinder Application

Cylinder Nut

Piston Rod Bolt W

Slide shift (heavy duty with 1/2 in. NC tie bolts)

80 Ibf-ft
(108 N-m; 11 kgfm)

680 Ibf-ft
(922 N'm; 94 kgf-m)

Circle turn (standard & heavy duty)

Front-mounted wing lift

Power tilt (standard & heavy duty)

R.H. and L.H. leaning wheel (dual & 4+2)

R.H. and L.H. steering (standard, heavy duty & 4+2)
Windrow eliminator

250 Ibf-ft
(339 N-m; 35 kgf-m)

280 Ibf-ft
(380 N'm; 39 kgf-m)

Circle shift (standard, rotary & heavy duty)

R.H. and L.H. Hi-lift (standard, rotary & heavy duty)
Leaning wheel (single, L.H. & R.H. heavy duty)
Models 710/710A power tilt

Rear mounted wing lift

Ripper lift, tilt and tooth tilt

Scarifier

Slide shift (standard)

Wing slide
A-frame 500 Ibf-ft 680 Ibf-ft
Articulation (678 N-m; 69 kgf-m) (922 N-m; 94 kgf-m)

Rotary lock ‘(moveable point blade lift only)

L

500 Ibf-ft
(678 N-m; 69 kgf-m)

1360 Ibf-ft
(1844 N-m; 188 kgf-m) |

Torque Guide - Piston Nut

P/N 37H-16 deflected thread nut - 400 Ibf-ft (542 N-m; 55 kgf-m)
P/N 37H-20 deflected thread nut - 400 Ibf-ft (542 N-m; 55 kgf‘m)
P/N 37D-20 nylon insert locknut - 1500 Ibf-ft (2034 N-m; 207 kgf-m)

Buffer Ring and Rod Seal Installation Tool
(See Fig. 21)

[ Cylinder Size Installation
Tool Part Number
3 in. cylinder 49765
4in. and 5 in. cylinders 49766
4 in. heavy duty cylinder 49822

Using Buffer Ring and Rod Seal Installation Tool
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NOTE: Champion has made several improvements to hydraulic cylinders. This information concems the current
cylinder design. However, since there is a high degree of interchangeability with earlier cylinders, Champion
strongly advises you to upgrade older styie cylinders to current production standards.

linder - Disassembl

Hvdraulic

A WARNING

Danger of spraying
oil.

Always wear face
or eye protection
when loosening

~
~

hydraulic fittings.
Oil under pressure
can penetrate skin
and cause serious
personal injury.

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) in the front of this Shop
Manual section. Relieve all hydraulic pressure. Take
care with hydraulic circuits that contain lock valves.
Disconnect the hoses. Cap the fittings and ports to
prevent contamination. Remove the cylinder from the
grader.

Fig. 3
Drain any oil remaining in the cylinder in an appropriate
container.

Fig. 4
Place the cylinder barrel (4) in a vise with soft jaws.

4H-2

Fig. 5
Use the appropriate size cylinder wrench to remove the
cylinder nut (13) from the barrel (4).

NOTE: The cylinder nut is secured with threadlocking
compound. You may have to heat the nut or
apply considerable force when using the
wrench.

Fig. 6 .
Carefully remove the gland (6) from the cylinder barrel
4).

Fig. 7

Slowly remove the piston rod (12) and piston (3) fromthe
cylinder barrel (4). Be prepared to catch any remaining
oil in an appropriate container. Handle the piston rod
with care to prevent accidentally damaging the chrome
plated surface.
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Fig. 8

Fig. 11

Fig. 9

Fig. 12

Fig. 13
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Hydraulic Cylinder - Disassembly continued

Fig. 8 _
Remove the cylinder barrel (4) fromthe vise. Securethe
piston rod bearing end between the soft jaws of the vise.

Fig. 9
Remove the piston retaining bolt (1). For pistons re-
tained by a nut, remove and discard the nut.

NOTE: The piston retaining bolt is secured with thread-
locking compound.

Fig. 10
Remove the piston (3) from the piston rod (12).

Fig. 11
Remove and discard the O ring (14) from the piston (3).

Fig. 12
Remove and discard the seals (2) from the piston (3).

Fig. 13
Remove the gland (6) from the piston rod (12).
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Hydraulic Cylinder - Disassembly continued

Fig. 14
Remove and discard the 90 durometer O ring (7) and
back-up ring (8) from the gland (6).

Fig. 15
Remove and discard the wear ring (5), buffer ring (8) and
rod seal (10) from the gland (6).

Fig. 16
Remove the cylinder nut (13) from the piston rod (12).

4H-6

Fig. 17

Remove and discard the wiper (11) from the cylinder nut
(13). Inspect all parts for serviceability. Refer to Clean-
ing and Inspection found in the front of this Shop
Manual section. Use a hone to remove shallow
scratches from the cylinder barrel bore. Use fine emery
paper to remove scratches from the piston.

Hydraulic Cylinder - Assembly

NOTE: When upgrading older style hydraulic cylinders
to current production standards, contact Cham-
pion’s Parts Distribution Center for complete
details of the appropriate FA Kits.

Fig. 18

Lubricate and install a new wiper (11) in the counterbore
ofthe cylinder nut (13). Note that the wiper lip must point
to the outside of the cylinder nut.

Fig. 19
Lubricate the piston rod (12) and carefully install the cyl-
inder nut (13).
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Fig. 17

Fig. 15

Fig. 18

Fig. 16

Fig. 19
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Fig. 21

Fig. 23

Fig. 24

Fig. 25
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Hydraulic Cylinder - Assembly continued

Fig. 20
Lubricate and install a new 90 durometer O ring (7) and
back-up ring (8) in the gland (6) outer groove.

NOTE: Install only a 90 durometer O ring. Do not install
any other type of O ring.

Fig. 21

Lubricate and install 2 new wear ring (5), buffer ring (9)
and rod seal (10) inthe gland (6). Note that the rod seal
lip must point toward the small diameter end of the gland.

NOTE: Due to the type of material and position of the
butffer ring and rod seal, Champion recom-
mends that you use the appropriate special tool
listed in the front of this sub-section for installa-
tion.

NOTE: You may have to remove a small piece from the
wear ring to help installation.

Fig. 22

Carefully install the gland (6) onthe pistonrod (12). Note
that the small diameter end of the gland must point
toward the threaded end of the rod.

Fig. 23

Lubricate and install new seals (2) on the piston (3).
Note that the seal lips must point toward the ends of the
piston. Allow a short time for the seals to return to their
original shape.

NOTE: Pistons for the windrow eliminator, moveable
point blade lift and circle shift, and the Models
780/780A leaning wheel and steering hydraulic
cylinders have one piston seal and one wear
ring. The moveable point lock cylinder has two
piston seals and one wear ring.

Fig. 24
Lubricate and install a new O ring (14) in the piston (3)
counterbore.

Fig. 25
Carefully install the piston (3) on the piston rod (12).
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Hydraulic Cylinder - Assembly continued

Fig. 26

Thoroughly clean the piston retaining bolt (1) and piston
rod (12) with a solvent such as ‘Varsol'. Dry using
moisture-free compressed air. Ensure all threads are
free of dirt, oil and grease.

NOTE: Never substitute the piston retaining bolt with a
bolt of a lower grade.

Fig. 27

Apply threadlocking compound P/N 45472 evenly to 3/4
of the bolt thread engagement. Ensure the root areas
are covered. Immediately install the piston retaining bolt
(1). Take care not to displace the O ring (14). Tighten
the bolt to the specified torque (see Torque Guide found
in the front of this sub-section).

NOTE: For hydraulic cylinder pistons retained by a nut,
do not apply threadlocking compound. Install a
new nut and tighten to the specified torque (see
Torque Guide found in the front of this sub-
section).

Fig. 28
Lubricate the edge of the cylinder barrel (4). Carefully
install the piston rod assembly.

4H-10

Fig. 29
Thoroughly clean the cylinder barrel (4) and cylinder nut

- (13) with a solvent such as ‘Varsol’. Dry using moisture-

free compressed air. Ensure all threads are free of dirt,
oil and grease.

Fig. 30

Apply threadlocking compound P/N 45472 evenly to 3/4
of the barrel thread engagement. Ensure the root areas
are covered. Install the cylinder nut (13) and tighten to
the specified torque (see Torque Guide found in the
front of this sub-section). The hydraulic cylinder over-
haul i€ now complete. Pressure check the cylinder at
one end using a portable hydraulic power supply to 2700
psi (186 bar). Hold at that pressure to ensure there are
no leaks. Repeat pressure check at the other end.
Install the cylinder. Roadtest the grader before returning
it to service.
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SECTION 4J
HYDRAULICS

Power Tilt Lock Valves
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Fig. 1J Power Tilt Lock Valve

item Description Item Description Item Description
1 Valve body 4 Check valve seat 7 O ring cap
2 Pilot piston 5 Check ball 8 . Spring seat
3 O ring 6 O ring 9 Spring
Key to Fig. 1J
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Power Tilt Lock Valve - Description (Fig. 1J)

The power tilt lock valve is a double pilot operated check valve. Two lock valves are used in the moldboard power tilt
hydraulic circuit of Models 720 through 780A. The valves prevent moldboard twist caused by internal leakage in one
cylinder and not the other. They are not installed on Models 710/710A as only one tilt cylinder is used.

Hydraulic fluid directed to one end of the cylinder pushes the check ball (5) off the check valve seat (4). At the same
time, the pilot piston (2) moves to the left, which unseats the other check ball and allows hydraulic fiuid to flow out of
the cylinder. When you operate the cylinder in the opposite direction, the sequence is reversed.

When the manifold control valve section is in neutral, both check valves are closed. This effectively locks hydraulic fluid
in both ends of the cylinder.
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ower Tilt Lock Valve - Removal an

Disassembly

Fig. 2

A WARNING

Danger of spraying
oil.

Always wear face
or eye protection
when loosening

hydraulic fittings.
Oil under pressure
can penetrate skin
and cause serious
personal injury.

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) in the front of this Shop
Manual section. Remove the tubes and hoses from the
valve body (1) and clean up any oil leakage. Cap the
tubes, hoses and fittings to prevent contamination.

Fig. 3

Remove the bolts retaining the valve body (1) to the
circle outside diameter. Remove the power tilt lock valve
assembly.

Fig. 4

Install the valve body (1) in a vise with soft jaws. Do not
overtighten the vise. Remove the O ring cap (7). Re-
move the spring seat (8) and spring (9). Remove and
discard the O ring (6).

Fig. 5
Remove the check ball (5) from the valve body (1).

Fig. 6
Removethe check valve seat (4) from the valve body (1).
Remove and discard the O ring (3).

Fig. 7

Remove the pilot piston (2) from the valve body (1).
Repeat steps Fig. 4 through Fig. 6 for the other end of
the lock valve. Inspect the valve body bores and pilot
piston for scoring, binding or wear. Refer to Cleaning
and Inspection found at the front of this Shop Manual
section.
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Power Tilt L ock Valve - Assembly and
Installation

Fig. 8
Install the pilot piston (2) into the valve body (1).

Fig. 9

Lubricate andinstall anew Oring (3) ontothe check valve
seat (4). Install the check valve seat into the valve body
().

Fig. 10
Install the check ball (§) into the valve body (1).

Fig. 11

Lubricate and install a new O ring (6) onto the O ring cap
(7). Install the O ring cap, spring (9) and spring seat (8)
into the valve body (1). Repeat steps Fig. 9 through
Fig. 11 for the other end of the lock valve.

Fig. 12
Retain the valve body (1) to the circle outside diameter
with the bolts.

Fig. 13

Connect all hoses and tubes to the valve body (1).
Tighten the fittings. Test the operation of the power tilt
cylinders and check for leaks. It may take several cycles
of operation to purge the hydraulic system of air.
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Counterbalance Valve - Description (Fig. 1K)

The counterbalance valve is a double pilot operated check valve installed in the blade lift, leaning wheel and moveable
point lock cylinder hydraulic circuits. It is used to lock hydraulic fluid in the cylinders and prevents cylinder cavitation,
blade lift or moveable lock “creep” and leaning wheel cylinder “drift”.

Hydraulic fluid directed to one end of the cylinder pushes the check poppet (8) against the spring (11). Hydraulic fluid
is then free to flow into the cylinder. Hydraulic fluid at the other end of the cylinder is locked in and pressure builds back
to the pilot piston (3). The pilot piston pushes against the pilot poppet (9) which moves off its seat. Hydraulic fluid is
then free to flow from the other end of the cylinder. Both the check poppet and pilot poppet are tapered to enable
smooth, accurate hydraulic control of these circuits.

Two thermal relief valves (13) are incorporated in the counterbalance valve to vent high oil pressures, created by
thermal expansion, from the cylinders to the manifold valve ports. Champion advises that you do not disassemble or
adjust the thermal relief valves.
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NOTE: Refer to your 700 Series Parts Manual P/N L 3008 for the specific blade lift, leaning wheel and moveable point
lock cylinder hydraulic circuit counterbalance valves installed on your grader.

ounterbalance Valve - Removal and

Disassembly

A WARNING

Danger of spraying
oil.

Always wear face
or eye protection
when loosening

-
-~

hydraulic fittings.
Oil under pressure
can penetrate skin
and cause serious
personal injury.

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (ii) in the front of this Shop
Manual section. Loosenthe hose and tube fittings slowly
and carefully to release any accumulated pressure inthe
cylinder(s). Remove the hoses and tubes from the vaive
body (15) and clean up any oil leakage. Cap the hoses,
tubes and fittings to prevent contamination.

Fig. 3

Remove the bolts, nuts and lockwashers retaining the
valve body (15) to the blade lift cylinder bracket or grader
frame. Remove the counterbalance valve assembly.

Fig. 4

Install the valve body (15) in a vise with soft jaws. Do not
overtighten the vise. Remove the end caps (12) contain-
ingthe check valve assemblies (2). Remove and discard
the O rings (1).

4K-2

Fig. 5

Remove the check valve seats (7) from the valve body
(15). Remove and discard the O ring (6) and split ring (5)
from the seats. Note the positions of the O ring and split
ring.

Fig. 6

Remove the pilot piston (3) from the valve body (15).
Remove and discard the O ring (4). Repeat steps Fig. 4
through Fig. 6 for the other end of the lock valve. Inspect
all components for damage or wear. Refer to Cleaning
and Inspection found at the front of this Shop Manual
section.

Counterbalance Valve - Assembly and

Installation

Fig. 7
Lubricate and install a new O ring (4) onto the pilot piston
(3). Install the pilot piston into the valve body (15).
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Counterbalance Valves
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Fig. 1K Counterbalance Valve

ltem Description ltem Description ltem Description
1 O ring 6 Oring 11 Spring
2 Check valve assembly 7 Check valve seat 12 Endcap
3 Pilot piston 8 Check poppet 13  Thermal relief valve assembly
4 Oring 9 Pilot poppet 14  Valve body
5 Split ring 10  Spring seat
Key to Fig. 1K
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Fig. 8 Fig. 11
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NOTE: Champion recommends installing parts contained in seal kit P/N 23712 for counterbalance valves P/N 34951.
Install parts contained in seal kit P/N 37215 for counterbalance valves P/N 27314. Refer to the Champion
Service Parts Kit Booklet P/N L 21000 or 700 Series Parts Manual P/N L 3008.

Counterbalance Valve - Assembly and
Installation continued

Fig. 8

Lubricate and install a new O ring (6) and split ring (5)
onto the check valve seats (7). Install the seats into the
valve body (15). Ensure you install the split rings onthe
pilot piston side of the check valve seat.

Fig. 9
Lubricate and install new O rings (1) onto the end caps
(12). Install the end caps containing the check valve as-
semblies into the valve body (15). Repeat steps Fig. 7
through Fig. 9 for the other side of the counterbalance
valve.

Fig. 10

Retain the valve body (15) to the blade lift cylinder
bracket or grader frame with the bolts, nuts and lock-
washers.

Fig. 11

Connect all hoses and tubes to the valve body (15).
Tighten the fittings. Test the operation of the blade lift
cylinders, moveable pointlock cylinder, or wheel lean cyl-
inders and check for leaks. It may take several cycles of
operation to purge the hydraulic system of air.
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Solenoid Valves
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item Description item Description Item Description
1 Cross-over relief valve 25 Shuttle spool 49 Plug
2 Thermal relief valve 26 Lock valve body 50 Pin
3 Plug 27 Lockwasher 51 Spring
4 O ring 28 Bolt 52 Spring retainer
5 Spring 29 Back-up ring 53 Directional spool and body
6 Shim 30 O ring (matched set)
7 Poppet 31 Cage 54 Foot
8 Stop 32 Check 55 Tie rod
9 Cross-over reliefvalve body 33  Spring 56 Nut
sub-assembly 34 Washer 57 Spring retainer
10 Spring 35 Orring 58 Spring
11 O ring 36 Plug 59 Pin
12 Plug 37 Thermal relief valve 60 Plug
13 Thermal relief valve 38 O rings 61 Plunger
14 Shim 39 Plug 62 Standard flush button
15 Poppet 40 Thermal relief valve (manual override)
16 Stop 41 Nut 63 Oring
17 O rings 42 Sleeve 64 Oring
18 O ring 43 Solenoid coil 65 Tube assembly
19 Washer 44  Tube assembly 66 Solenoid coil
20 Spring 45 Oring 67 Spacer
21 Check 46 Orring 68 Nut
22 Cage 47 Standard flush button 69 Solenoid valve assembly
23 O ring (manual override)
24 Back-up ring 48 Plunger
Key to Fig. 1L

Graders S/N 16224, 162451019983, 19986 to 19995, 19997 to 20004, 20006 t0 20103, 20105 and20107t0 20119; U.S.
S/N 2021-2 to 2658-2, are equipped with solenoid valves with 1/2 in. SAE O ring pressure ports. Graders S/N 19982,
19984, 19985, 19996, 20005, 20104, 20106, 20120 and up are equipped with solencid valves with 5/8 in. SAE O ring
pressure ports. Only the directional spool and body (53) has changed. Champion recommends upgrading earlier
machines and installing directional spool and bodies with the larger port sizes whenever possible.

Starting at grader S/N 20719, the external thermal relief valves (2) and (13) were replaced by internal thermal relief

valves. The internal thermal relief valves are non-adjustable and require different internal porting in the directional
control lock and cross-over relief sectior:s. Do not mix them with external thermal relief valve components.

a1
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Solenoid Valve - Removal

Fig. 2

Place the grader in the SERVICE POSITION. Refer to
the procedure on page (i) in the front of this Shop
Manual section. Solenoid valves are used on articulated
graders and for the operation of some attachments.
Thoroughly clean the area where the solenoid valve is
located. Identify all hoses and tubes to prevent confu-
sionduring assembly. Disconnectthe hoses, tubes and
wires. Cap the fittings and ports to prevent contamina-
tion. Remove the solenoid valve assembly (69) from the
grader.

Solenoid Valve (All Models) - Disassembly

Fig. 3

Remove the nuts (56) and tie rods (55) securing the
mounting feet (54). Remove the mounting feet. Secure
the valve body ina vise with soft jaws. Do not overtighten
the vise. Remove the bolts (28) and lockwashers (27)
retaining the cross-over relief valve (1). Remove the
cross-over relief valve from the solenoid valve body (53).

Fig. 4
Remove and discard the O rings (38) from the recesses
in the solenoid valve body (53).

4L-2

Fig. 5
Remove the nut (41) and sleeve (42) from the tube as-
sembly (44). Remove the solenoid coil (43).

Fig. 6
Remove the tube assembly (44) from the solenoid valve
body (53). Remove and discard the O ring (45).

Fig. 7
Remove the pin (50) from the tube assembly (44).



700 SERIES SHOP MANUAL

43

0 4 4 _, \]
~ i \\:
> K
N))
(/

44

30

4L-3






700 SERIES SHOP MANUAL

Solenoid Valve (All Models) - Disassembly

continued

Fig. 8
Remove the plug (49) from the tube assembly (44).

Fig. 9
Remove the plunger (48) from the tube assembly (44).

Fig. 10

Remove the standard flush button (manual override)
(47) from the tube assembly (44). Remove and discard
the O ring (46).

Fig. 11
Remove the spring (51) from the solenoid valve body
(59).

Fig. 12

Remove the spring retainer (52) from the solenoid valve
body (53). Repeat steps Fig. 5 through Fig. 12 for the
solenoid cartridge on the other side of the valve body.

Fig. 13

Remove the directional spool (53) from the solenoid
valve body (53). Thoroughly clean the directional spool
and valve body. Inspect the directional spool and valve
body for serviceability. Refer to Cleaning and Inspec-
tion found at the front of this Shop Manual section.

NOTE: The directional spool and vaive body are a
matched set and cannot be separately inter-
changed with another directional spool or valve
body.

4L-5



700 SERIES SHOP MANUAL

Solenoid Valve (All Models) - Assembly

Fig. 14

Lubricate the directional spool (53) and solenoid valve
body (53) bore with system oil. Carefully install the
directional spool into the valve body and centralize it in
the bore.

Fig. 15
Install the spring retainer (52) into the solenoid valve
body (53).

Fig. 16
Install the spring (51) into the solenoid valve body (53).

41-6

Fig. 17

Lubricate and install a new O ring (46) onto the standard
flush button (manual override) (47). Lubricate and install
the flush button into the tube assembly (44). Theflanged
end of the standard flush button (manual override) must
point toward the solenoid valve body (53) when the tube
assembly is installed.

Fig. 18

Lubricate and install the plunger (48) into the tube
assembly (44). The conical end of the plunger must
point toward the solenoid valve body (53) when the tube
assembly is installed.

Fig. 19
Lubricate and install the plug (49) into the tube assembly
(44). The flanged end of the plug must point toward the
solenoid valve body (53) when the tube assembly is in-
stalled.
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Solenoid Valve (All Models) - Assembly

continued

Fig. 20
Lubricate and install the pin (50) into the bore of the plug
(49).

Fig. 21

Lubricate and install a new O ring (45) onto the tube
assembly (44). Install the tube assembly into the sole-
noid valve body (53). Tighten the tube assembly to the
specified torque.

Fig. 22

Install the solenoid coil (43), sleeve (42) and nut (41)
onto the tube assembly (44). Tighten the nuts to the
specified torque. Repeat step Fig. 15 through Fig. 22
for the solenoid cartridge on the other side of the valve

body.

Fig. 23
Lubricate and install two new O rings (38) inthe recesses
of the solenoid valve body (53).

Fig. 24

Carefully install the cross-over relief valve (1) and secure
with the four bolts (28) and lockwashers (27). Install the
mounting feet (54) on the solenoid valve body (53) and
retain with the tie rods (55) and nuts (56). The nuts must
be torque-tightened in three increments: 50 Ibfin.
(6,0 N-m; 0,6 kgf-m), 90 Ibf-in. (10 N-m; 1,0 kgf-m), and
115 Ibf-in. (13 N-m; 1,3 kgf-m).

NOTE: Torque-tighten one side at a time. Do not
overtorque; possible bore distortion may cause
spool binding or valve leakage.

Solenoid Valve - Installation

Fig. 25

Install the solenoid valve assembly (69) onto the grader.
Connect the hoses, tubes and wires to the solenoid
valve. Perform the daily pre-start checks detailed in the
700 Series Operator’'s Manual. Make a visual check
around the grader. Signal your intention to start the
engine. Startthe engine when it is safe to do so and test
the function controlied by the solenoid valve. Shut down
the engine. Check the hydraulic fiuid level and for leaks.
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Cross-over Relief Valve (Articulation
Solenoid Valve, Models 720A - 740A)
- Disassembly

Fig. 26

Refer to Solenoid Valve (All Models) - Removal and
remove the cross-over relief valve (1) from the solenoid
valve body (563). Remove the plug (3), thermal relief
valve (2) and spring (5) from the cross-over relief valve
body sub assembly (9). Remove and discard the O ring

(4).

Fig. 27
Remove the poppet (7), shims (6) and stop (8) from the
cross-over relief valve body sub-assembly (9).

Fig. 28

Repeat steps Fig. 26 and Fig. 27 for the thermal relief on
the other side of the cross-over relief valve body sub-
assembly (9). Use a hammer and soft metal drift to
gently force the seat (9) out of the valve body. Remove
and discard the O ring and back-up rings. Thoroughly
clean the seat and valve body. Inspect the seat and
valve body for serviceability. Refer to Cleaning and In-
spection found at the front of this Shop Manual section.

NOTE: The seat and cross-over relief valve body are a
matched set and cannot be separately inter-
changed with another seat or cross-over relief
valve body.

4L-10

Cross-over Relief Valve (Articulation
Solenoid Valve, Models 720A - 740A)
- Assembly

- Fig. 29

Lubricate and install a new O ring and back-up rings onto
the seat (9). Lubricate and carefully install the seatinthe
cross-over relief valve body bore.

Fig. 30
Lubricate and install the stop (8), poppet (7) and shims
(6) into the cross-over relief valve body sub-assembly

©).

Fig. 31

Lubricate and install a new O ring (4) onto the plug (3).
Install the spring (5), plug and thermal relief valve (2) into
the cross-over relief valve body sub-assembly (9). Re-
peat steps Fig. 30 and Fig. 31 for the thermal relief on
the other side of the valve body. Install the solenoid
valve assembly (69) onto the grader. Connect the
hoses, tubes and wires to the solenoid valve. Perform
the daily pre-start checks detailed in the 700 Series
Operator's Manual. Make a visual check around the
grader. Signal your intention to start the engine. Start
the engine when it is safe to do so and test the function
controlled by the solenoid valve. Shut down the engine.
Check the hydraulic fiuid level and for leaks.
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Cross-over Relief Valve (Articulation
Solenoid Valve, Model 710A, Attachment
Solenoid Valves, All Models)

- Disassembly

Fig. 32

Refer to Solenoid Valve (All Models) - Removal and
remove the cross-over relief valve (1) from the solenoid
valve body (53). Remove the plug (39), thermal relief
valve (40) and washer (19) from the lock valve body (26).
Remove and discard the O ring (18).

Fig. 33
Remove the spring (20) from the lock valve body (26).

Fig. 34
Remove the check (21) from the lock valve body (26).

Fig. 35

Remove the cage (22) from the lock valve body (26). Re-
peat steps Fig. 32 through Fig. 35 for the thermal relief
on the other side of the lock valve body.

NOTE: The checks, cages and lock valve body are a
matched set and cannot be separately inter-
changed with another check, cage or lock valve
body.

Fig. 36

Remove and discardthe O ring (23) and back-upring (24)
from the cage (22). Note the position of the O ring and
back-up ring.

Fig. 37

Use a hammer and soft metal drift to gently force the
shuttle spool (25) out of the lock valve body (26). Thor-
oughly clean the shuttle spool and lock valve body. In-
spect the shuttle spool and lock valve body for servicea-
bility. Refer to Cleaning and Inspection found at the
front of this Shop Manual section.

NOTE: There are two different shuttle spool designs,
one for the articulation solenoid valve and one for
the attachment solenoid valve. The articulation
shuttle spool has larger diameter ends than the
attachment shuttle spool.

4L-13



700 SERIES SHOP MANUAL

Cross-over Relief Valve (Articulation
Solenoid Valve, Model 710A, Attachment
Solenoid Valves, All Models) - Assembly

Fig. 38
Lubricate and install the shuttle spool (25) into the lock
valve body (26).

Fig. 39
Lubricate and install a new O ring (23) and back-up ring
(24) into their appropriate positions in the cage (22)
groove.

Fig. 40
Lubricate and carefully install the cage (22) into the lock
valve body (26).

aL-14

Fig. 41
Install the check (21) into the lock valve body (26).

Fig. 42
Install the spring (20) into the lock valve body (26).

Fig. 43

Lubricate and install a new O ring (18) onto the plug (39).
Install the washer (19), plug and thermal relief valve (40)
into the lock valve body (26). Repeat steps Fig. 39
through Fig. 43 for the thermal relief on the other side of
the lock valve body. Install the solenoid valve (69) onto
the grader. Connect the hoses, tubes and wires to the
solenoid valve. Perform the daily pre-start checks de-
tailedinthe 700 Series Operator's Manual. Make avisual
check around the grader. Signal your intention to start
the engine. Start the engine when it is safe to do so and
test the function controlled by the solenoid valve. Shut
down the engine. Check the hydraulic fluid level and for
leaks.
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Installing Hydraulic Power Beyond Function for Snow Wing Attachments and Qther
Auxiliary Hydraulic Power

This information applies to graders S/N 19236 and up; plus any earlier machines upgraded with hydraulic manifold valve
P/N 48435 and P/N 48555. When installing Champion front mounted and rear mounted snow wings or other
attachments needing auxiliary hydraulic assistance, you can install a power beyond function on the right-hand manifold
valve.

Hydraulic power beyond is taken from the right-hand manifold valve because auxiliary hydraulic assistance needed for
articulation is taken from the left-hand main hydraulic system. Itis important to install the hoses and power beyond plug
P/N 49202 as shown in Fig. 44 otherwise damage to hydraulic components could resuilt.

RETURN TO TANK  ~

SUPPLY FROM PUMP
RETURN TO TANK

ATTACHMENT
HYDRAULIC VALVE

RIGHT-HAND
MANIFOLD VALVE

i
é POWER BEYOND PLUG
P/N 49202 .

Fig. 44

When the power beyond plug is installed, ensure the existing drain hose is connected to the lower port of the manifold
valve outlet section as shown inFig. 44. This allows normal leakage within the manifold valve to return to tank. Without
this hose, pressure may build up inside the valve and cause damage. The attachment hose must be connected to the
upper port of the manifold vaive outlet section.

Note that the left-hand manifold valve does not change. The right-hand manifold valve supplies oil flow for the power
beyond function.

NOTE: The terms left-hand and right-hand indicate the directions when in the operator’s cab looking toward the front
of the grader.
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DYNASEAL

GAS VALVE

VALVE GUARD =

Fig. 1M Cross-sectidn of Typical Bladder-type Accumulator

COUPLING
BLEEDER VALVE . 4
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SWIVEL NUT Z7TTTTON
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AIR CHUCK
ADAPTER
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GAUGE

Fig. 2M Charging Kit P/N 16042 for Bladder-type Accumulators
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P Pl el ol

= PISTON RING

SQUARE SEAL RING
tMULTI-RIDGE SEAL RING
SQUARE SEAL RING

PISTON RING -

|_—ORING

GAS VALVE: GAS VALVE O RING

PROTECTOR  GAS VALVE CAP

Fig. 3M Cross-section of Typical Piston-type Accumulator

COUPLING
HOSE

BAR HANDLE

SWIVEL CONNECTOR BLEEDER VALVE

ADAPTER

GAUGE

Fig. 4M Charging Kit P/N 56475 and Gauge P/N 56474 for Piston-type Accumulators
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Accumulators - Description and Qperatio
Bladder-type or piston-type accumulators can be either
a standard or optional feature, depending on your grader
model. They are used in the blade lift, circle shift and oil
disc brakes hydraulic circuits.

Both types of accumulators contain a precharged
amount of nitrogen gas. The nitrogen absorbs shock
loads in the hydraulic circuit. For blade lift and circle shift
hydraulic circuits, shock loads can be caused by higher
than normal pressure developing in the piston end of the
cylinder. If this pressure is greater than the precharge
pressure in the accumulator, hydraulic oil flows from the
piston end of the cylinder into the accumulator. The
cylinder then retracts.

After the shock load, the pressure at the piston end ofthe
cylinder reduces. When the precharge pressure in the
accumulator exceeds the pressure in the cylinder, hy-
draulic oil flows out of the accumulator and into the
cylinder. The cylinder then extends to its position before
experiencing the shock load.

In oil disc brake applications, accumulators are used to
assist braking power. Refer to Section 13, Oil Disc
Brakes and Tandems in this Shop Manual.

‘//ACCUMULATOR

SHOCK

AN \CYLJNDER

‘ _~ACCUMULATOR

"~ cvinoeR

Preventive Maintenance

Check accumulators once a month for precharge pres-
sure and signs of damage. Also, check the precharge
pressure if an accumulator relieves too easily or requires
excessive force to relieve. If you notice a continuous
change in the precharge pressure of piston-type accu-
mulators, you must replace the seals. A seal kit
P/N 56473 is available. Champion recommends install-
ing all the seals supplied in the kit at the same time.

Checking the Precharge Pressure

Checking the precharge pressure in bladder-type and
piston-type accumulators is a similar procedure. For
bladder-type accumulators, use charging kit P/N 16042.
For piston-type accumulators, use charging kit
P/N 56475 and gauge P/N 56474. Apply a light coating
of thread sealing compound P/N 19167 onto the gauge
connector threads. Install the gauge into the adapter.

NOTE: Accumulators should be at operating tempera-
ture when checking the precharge pressure and
during the charging procedure.

1. Place the grader in the SERVICE POSITION. Re-
move the hydraulic tank filler cap to release any
pressure and replace the cap loosely.

2. Remove the hydraulic hose from the accumulator.
Cap the hose and fitting to prevent contamination.

A WARNING

Relieve hydraulic system
pressure BEFORE discon-
necting hydraulic fittings.

Pressurized oil spray.

Always wear face or eye

protection when discon-
necting hydraulic fittings.

Do not operate hydraulic
system when accumulator
is disconnected.
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3. Before installing the charging kit, turn the bar handle

counter-clockwise and fully retract the air chuck
stem. Install the air chuck onto the accumulator gas
valve and secure with the swivel nut. Close the
bleeder valve.

Turn the bar handle clockwise until the air chuck
stem depresses the core in the accumulator gas
valve. Check the precharge reading on the gauge.
Refer to Accumulator Precharge and Maximum
Operating Pressures listed below. Significant tem-
perature differences can occur between the charg-
ing temperature and operating temperature. Adjust
the precharge pressure using the appropriate cor-

rection factor listed in the Accumulator Precharge
Adjustment Chart listed below.

For example, if the precharge temperature is 90°F
(33°C) and the expected accumulator operating
temperature is 40°F (4°C), the accumulator pre-
charge pressure should be increased by a factor of
1.10, i.e. 400 psi x 1.10 = 440 psi.

If you anticipate operating temperatures below 30°F

(-1°C), make the following correction. For every

10°F drop below 30°F (-1°C), increase the pre-

charge pressure by using the formula:

Precharge minus (precharge multiplied by 520)
530)

Accumulator Precharge and Maximum QOperating Pressures
-

Accumulator Accumulator Accumulator Accumulator
Location Part No. Precharge Pressure - Max. Operating Pressure
Circle shift cylinder 14007 700 psi (48 bar) 3,000 psi (207 bar)
37048 for all accumulator for all accumulator
45807 part numbers part numbers
54913 in this application in this application
Blade lift cylinder 37048 400 psi (28 bar) 3,000 psi (207 bar)
45807 400 psi (28 bar) for all accumulator
Fixed point blade lift 54913 400 psi (28 bar) part numbers
Moveable point blade lift 54913 700 psi (48 bar) in this application
Oil disc brakes 24410 500 psi (34 bar) 2,000 psi (138 bar)
45810 for all accumulator for all accumulator
45811 part numbers part numbers
L 547390 in this application in this application |

Accumulator Precharge Adjustment Chart

~

—

Operating Temperature (°F)

Charging Temperature ('F)

30 40 50 60 70 80 S0 100 110 120

30 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16 1.18
40 088  1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16
50 0.96 0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14
60 0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12
70 0.92 0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08 1.09
80 0.91 0.93 0.95 0.96 0.98 1.00 1.02 1.04 1.06 1.07
[0 0.89 0.91 0.93 0.95 0.96 0.98 1.00 1.02 1.04 1.05
100 0.88 0.89 0.91 0.93 0.95 0.96 0.98 1.00 1.02 1.04
110 0.86 0.88 0.89 0.91 0.93 0.95 0.96 0.98 1.00 1.02
120 0.84 0.86 0.88 0.80 0.91 0.93 0.95 0.97 0.98 1.00

4M-3



700 SERIES SHOP MANUAL

For example, at 10°F (-12°C), increase the pre-
charge pressure for a 400 psi accumulator as fol-
lows:

400 - (400 x 520) x 2 (i.e. 30° less 2 x 10°)
530)

=400 - (392.5) x 2

=15

Precharge pressure =400 + 15

= 415 psi

A CAUTION

Do not reduce precharge by depressing the
valve core of piston-type accumulators. High
pressure may rupture the rubber valve seat.
Slowly remove the gas valve until gas begins
to escape through bleed hole in the valve

threads. The hole is a safety feature. It warns
of stored pressure whenever the gas valve is
being removed. Install a new O ring each time

you remove the gas valve.

5. Piston-type accumulator precharge pressure can
rise if oil gathers on the gas side of the piston. Also,
precharge pressure can fall if gas leaks into the oil
side of the piston or out pass the gas end seals.

3. Before removingthe charging kit, turn the bar handle
counter-clockwise and fully retract the air chuck
stem. Open the bleeder valve to relieve any gas
pressure remaining in the charging kit and hose.

6. Ifthe precharge reading is below the specified pres-
sure (corrected according to temperature differ- 4. Preventthe charging kit from turning and loosen the
ences), you must charge the accumulator. air chuck swivel nut. Remove the charging kit. Use

soapy water or fresh system oil to check the accu-

mulator gas valve for leaks.

Charging the Accumulator
A WARNING =  Bladder-type accumulators only: Ifthe accumulator

gas valve core is leaking, depress it quickly once or
twice. You may have totighten the gas valve core or
replace it if leakage persists. Install the Dynaseal.
Install the valve guard to finger tightness. Use a
wrench and tighten the valve guard ancther halfturn.

Pressurized gas.

Do not use oxygen.
Explosion could occur

causing severe personal

injury or property _
damage. = Piston-type accumulators only: Install the accumu-
lator gas valve cap and protector.

1. Connect the hose coupling to a nitrogen bottle.
5. Remove the caps and install the hydraulic hose onto
NOTE: Do not loop or twist the hose as it will stiffen the accumulator fitting.
when gas pressure is released from the nitrogen
bottle. 6. Make avisual check around the grader. Signal your
intention to start the engine. Start the engine when
2. Connect the swivel connector to the adapter and it is safe to do so and test the accumulator function.

hand tighten to prevent gas leaks. Slowly open the

nitrogen bottle valve. Close the valve occasionally 7. If you test the blade lift cylinders, lower the mold-

to allow the gauge to stabilize and show an accurate
reading. When you reach the correct precharge
pressure, close the nitrogen battle valve.

You can use the bleeder valve to exhaust gas that
exceeds the correct precharge pressure.

4M-4

board to the ground. Shut down the engine. Check
the hydraulic fluid level. If you see any oil leaks,
check and tighten all connections. If leakage per-
sists, disassemble the accumulator and replace any
faulty parts. The accumulator precharge check and
charging procedure is now complete.
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STEERING SYSTEM

INDEX (Fig. 1) PAGE
GENEYAT teevcecoocososcesossassasoaansssassasssossescssossasessasssassnssos 1
Description and Operation c.cceieceeeeeeeccceseesecesessecccscsscsasaonsnas 1
TOrQUE GUTAE .eeeecesesecccacscsocssosocsseacscsososossssasscssssssassssosns 1
TroubTeshoOoting ceeeeeeeeeceeeceeceencesececensonesccsssscscccscassassccsns 2
Steering Unit - Removal and Disassembly ..c.cieieieeeerienceceneenccaccannas 3
- Assembly and Installation ....eceeceeecccocccccocccacenccas 10
Steering Column - Removal and Disassembly ...c.ccee... Cececcesecscssesanann 18
- Assembly and Installation .cc.cceeceeccecscccccscccsccenns 19
Cushion Valve - Removal and Disassembly....... “escecessescscecesceacasans .. 19
- Assembly .cecces cscccssssccce ceccccaccns cecccssccsscsscanns 22
- Adjustment and Installation ....cccieeeiiecenececcccscncncns 23
KEY TO FIG. 1
item description item description item description
1 Steering Unit 15 thrust bearing 29 retaining ring
2 Steering Column Assy. | 16 control sleeve 30 thrust washer
3 bracket 17 control spool 31 shaft
4 end cap 18 drive pin 32 tube
5 housing 19 centering spring 33 Cushion Valve
6 meter gear housing 20 set screw 34 capscrew
7 meter gear 21 check ball seat 35 0 ring fittings
8 spacer 22 check ball 36 0 ring plugs
9 drive coupling 23 brass knob 37 adjusting screws
10 spacer disc 24 steering wheel nut 38 springs
11 retaining ring 25 steering wheel 39 poppets
12 seal gland 26 pedestal cover” 40 seat
13 quad ring seal 27 clamping collars
14 oil seal 28 dust cap * Not Shown

August 1984
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STEERING SYSTEM

GENERAL

Make sure the work area is clean and
safe before starting any service pro-
cedure. A clean work area will reduce
the chance of foreign matter entering
the system.

You must use extreme care and practice
maximum cleanliness when overhauling
steering system components.

DESCRIPTION AND OPERATION

The steering system of your Champion
Motor Grader is fully hydraulic. There
is no mechanical connection between the
steering wheel and the front axle.

When the engine is running, the steer-
ing pump, located at the rear of the
grader, supplies oil flow to power the
circuit.

The steering unit meters and directs
the o0il to the steering cylinders on
the front axle.

The steering cylinders provide the ne-
cessary force to move the steering
linkage and turn the front wheels.

The steering unit is a precision compo-
nent and can be easily damaged by very
small contaminants or by the effects of
thermal expansion.

Make sure proper tools are available
and in good working order. You will
require a safe 1ifting device and nor-
mal shop tools.

The cushion valve acts as a shock ab-
sorber, protecting the system from sud-
den, high pressure surges by allowing
oil to flow from the high pressure side
of the circuit to the low pressure
side. It is located in the nose of the
main  frame, above the steering
cylinders.

The steering system also provides oil
flow to the brake and clutch boosters.
(see Section 6)

TORQUE GUIDE
application torque
Steering Wheel Retainer Nut ...... 17 N.m 1.7 kg.m 150 1bf-in.
Column to Steering Unit .......... 32 N.m 3.2 kg.m 280 1bf-in.
End Cap ceveveecccccccosccnnnes eee 17 Nom 1.7 kg.m 150 1bf-in.
Set Screw for Check Ball ......... 17 N.m 1.7 kg.m 150 1bf-in.
Section 5
Page 1 August 1984
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STEERING SYSTEM

TROUBLESHOOTING:
PROBLEM CAUSE REMEDY
Hard Steering. Worn Pump. Replace the pump.

Slow Steering.
No Power Assist.

Malfunctioning flow
divider valve.

Malfunctioning relief
valve.

Repair or replace the
flow divider valve.

Repair or replace the
relief valve.

Wander - Grader will not
hold a straight line.

Air in the system.
Severe wear in the
steering unit.

Worn or damaged steering
linkage.

Worn steering cylinder(s).

Check for leaks, low 0il
level, cavitating pump."

Repair or replace the
steering unit.

Repair the steering
linkage.

Repair the steering
cylinder(s).

STlip - Slow movement of
the steering wheel does
not cause the front wheels
to move.

Worn steering cylinder(s).

Worn steering unit meter.

Repair the steering
cylinders.

Repair or replace the
steering unit.

Free Wheeling - Steering
wheel turns freely with no
feeling of pressure and no
movement in the front
wheels.

Defective steering column.

Lack of oil in the
steering unit after
service.

Lack of flow to the
steering unit.

Repair the column.

Wait for the steering
unit to fill with oil
after starting.

Check for low oil level,
or leaks.

Binding, Steering Wheel
does not centralize.

Steering column damaged or
misaligned.

Serious contamination.

Repair the steering
column.

Clean the steering unit
and purge the system.

Steering Wheel oscillates
or turns by itself.

Steering unit improperly
assembled, timing wrong.

Lines connected improperly.

Broken centering springs.

Assemble the unit
correctly.

Reconnect the lines.

Repair steering unit.

Front Wheels turn opposite
to Steering Wheel.

Lines from steering unit
to cylinders are connected
in reverse.

Reconnect the lines.

August 1984
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STEERING UNIT

Removal

1'

Be sure to clean all dirt and flak-
ing paint from the outside of the
steering unit before disconnecting
the hoses. (Fig. 2)

. Disconnect the hoses from the steer-

ing unit (1). (Fig. 3) Plug the hose
fittings and the ports of the steer-
ing unit to prevent contamination of
the system.

. Remove the capscrews that fasten the

steering unit (1) to the steering
column (2) and bracket (3). (Fig. 4)
Remove the steering unit (1) from
the grader.

Section 5
Page 3

Disassembly

1. Place the control section of the

steering unit into a vise with the
metering end up. Tighten the vise
only enough to hold the wunit in
place. (Fig. 5)

. Remove the capscrews retaining the

end cap (4) and 1ift it off the
housing (6). (Fig. 6)

. Carefully 1lift off the meter hous-

ing (6), meter gear (7), spacer (8)
drive coupling (9) and spacer disc
(10) and set them aside. Discard the
three 0 rings. (Fig. 7)
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STEERING SYSTEM

STEERING UNIT

Disassembly (cont.)

. Turn the assembly over and remove

the retainer ring (11). (Fig. 8)

Remove the seal gland (12). (Fig. 9)

Remove and discard the quad ring
(13) and oil1 seal (14). (Fig. 10)

Remove the O ring from the housing
(5) and discard it. (Fig. 11)

. Remove the thrust bearing (15).

(Fig. 12)

August 1984

9. Loosen the jaws of the vise. Rotate

the control assembly (16,17 ) while
pulling it from the housing (§).
(Fig. 13)
the components.

Take care not to force

IMPORTANT

The tolerances of the control assem-
bly and housing are very close and
the heat of your hand can cause
enough expansion to make these com-
ponents tight. If the components do
get tight, set them on the bench for
a couple of minutes to cool off.
Apply more lubricant, and try again.

Section 5
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STEERING UNIT

Disassembly (cont.)

10. Remove the pin (18). (Fig. 14)

11. Carefully separate the control
sleeve (16) and control spool (17).
(Fig. 15)

12. Compress and remove the centering
springs (19). (Fig. 16)

Section 5
Page 7

13. Remove the set screw (20) and the
check ball seat (21). (Fig. 17)

14. Discard the O rings. (Fig. 18)

15. Remove the check ball (22).
(Fig. 19)
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STEERING UNIT

Inspection

Wash all of the components in solvent, .

dry them with compressed air and set

them in a clean dry place. (Fig. 20)

Inspect each part for scoring, wear or
pitting. Remember that the control as-
sembly components are matched and if

one is damaged, all must be replaced.

You can dress the mating surfaces of
the body components and the meter gear
using 600 grit paper laid on a flat
surface or an equivalent

(Fig. 21) After 6-10 strokes,
the components thoroughly

stone.

wash
in solvent
and dry them with compressed air. Af-
dip them

ter inspection, in oil and

set them aside. Discard all seals and

"0" rings.

Use extreme care and practice maximum
cleanliness when assembling the steer-
ing unit.

August 1984

Assembly

3.

. Lubricate new 0 rings and

install
them on the check ball seat (21).
(Fig. 22)

Install the check ball (22) and seat
(21) in the housing (5). This will
be easier if you install a machine
screw in the end of the seat.

(Fig. 23)

Install the set screw (20).
(Fig. 24)

Install the centering springs (19)
into the control spool (17).
(Fig. 25)

the fit of the control
is critical and can be

Remember,
components
affected just by the heat from your
hands.

Section 5
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700 SERIES SHOP MANUAL
STEERING SYSTEM

STEERING UNIT

Assembly (cont.)

4. Apply lubricant to the spool (17)
and rotate it as you idinstall it in
the control sleeve (16). (Fig. 26)
Remember, the fit of the control
components 1is critical and can be
affected just by the heat from your
hands.

5. Compress the centering springs (19)
into their slot. (Fig. 27)

6. Install the drive pin (1§).

(Fig. 28)

Section 5

Page 11

7. Apply Tlubricant to the control as-
sembly (16,17). Rotate the control
assembly as you install it in the
control housing (5). (Fig. 29)

IMPORTANT

Do not force the control assembly. If
the components jam during installation,
you may permanently damage them.

8. Install the thrust bearing (15).
(Fig. 30)

9. Lubricate a new 0 ring and install
it. (Fig. 31)
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STEERING SYSTEM

STEERING UNIT
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STEERING UNIT

Fig. 34
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700 SERIES SHOP MANUAL
STEERING SYSTEM

STEERING UNIT

Assembly (cont.)

10.

11.

12.

(14) and

install

Lubricate a new oil seal
quad ring seal (13) and
them in the seal gland (12).
(Fig. 32)

Install the seal gland (12) and re-
tainer ring (11). (Fig. 33)

Turn the steering unit (1) over.
Lubricate a new spacer 0 ring and
spacer disc (10) and install them.
(Fig. 34)

August 1984

13.

14.

15.

Install the drive coupling (9) in
the meter gear (7] ) so that the
slot aligns with the valleys in the
gear. (Fig. 35)

Install the coupling and gear on.
the housing (5 ) so that the drive
coupling (§9)
pin. (Fig. 36)

engages the drive

Lubricate a new 0 ring and install
it on the meter gear housing (6 ).
(Fig. 37)

Section 5
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700 SERIES SHOP MANUAL
STEERING SYSTEM

STEERING UNIT

Assembly (cont.)

16. Install the meter housing (6 ) and

align the bolt holes. (Fig. 38)

17. Install the spacer (8 ). (Fig. 39)

18. Lubricate a new 0 ring and install
it on the end cap (4 ). Install the
end cap (4 ) and tighten the cap-
screws to the correct torque.
(Fig. 40)

19. Install plugs into the 0 ring ports
to prevent contamination.

Section 5

Page 15

Installation

1. Install the steering unit (1) on the
end of the steering column.
(Fig. 41)

2. Install the capscrews that fasten
the steering unit (1) to steering
column (2) and bracket (3). Tighten
the capscrews to the recommended
torque. (Fig. 42)

3. Connect the hoses to the steering
unit (1). (Fig. 43)

IMPORTANT

Always road test the grader before re-
turning it to service. Check the hy-
draulic oil level and add oil as re-
quired. Carefully inspect the system
for leaks and repair where necessary.
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STEERING UNIT
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700 SERIES SHOP MANUAL
STEERING SYSTEM

STEERING COLUMN

Removal

1. Remove the steering unit (1).
(see page 3)

2. Remove the brass knob (23) and
steering wheel nut. (Fig. 44)
Remove the steering wheel.

4. Remove the pedestal cover (26).
(Fig. 45)

5. Remove the clamping collars (27).
(Fig. 46)

6. Remove the steering column (2 ) from
the grader. (Fig. 47)

August 1984

Disassembly

1. Remove the dust cap (28). Release
the retaining ring (29) and remove
the thrust washer (30). (Fig. 48)

2. Remove the shaft assembly (31) from
the tube (32) by pushing it in the
direction of the flange. (Fig. 49)

Assembly and Installation

To assemble and install the steering
column, reverse the above procedures.

- See page 15 to install the steering

unit.
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700 SERIES SHOP MANUAL
STEERING SYSTEM

CUSHION VALVE

Removal

1.

Disconnect the two hydraulic hoses
from the steering cylinders.
(Fig. 50) Plug the fittings and
cylinder ports to prevent contami-
nation. Identify the hoses to pre-

vent confusion during reassembly.

Disconnect the top hydraulic tubes.
(Fig. 51) Plug the fittings and
ports to prevent contamination.

Remove the two capscrews that fasten
the cushion valve (33) to the frame.
Remove the cushion valve (33).

(Fig. 52)

Section 5
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Disassembly

1. Place the valve into a vise with
soft jaws. Remove the O ring fit-
tings (39) and hoses. (Fig. 53)

2. Remove the O ring plugs (36).
(Fig. 54)

3. Use an Allen wrench to remove the
adjusting screws (37). (Fig. 55)
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CUSHION VALVE
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700 SERIES SHOP MANUAL
STEERING SYSTEM

CUSHION VALVE

Disassembly (cont.)

4. Remove the springs (38) and poppets
(39). (Fig. 56)

5. Remove the seat (40). (Fig. 57)

6. Discard all 0 rings. Inspect all
components for damage or wear. Wash
them with solvent and dry them with

compressed air.

August 1984

Assembly
7. Install a new 0 ring on the seat

(40). (Fig. 58)

8. Install the seat (40) in the housing
and tighten it to the specification
in the torque table. (Fig. 59)

9. Install the poppet (39) and spring
(38). (Fig. 60)

10. Install the adjusting screw (37).

(Fig. 61) Repeat this assewbly
procedure for the opposite side of
the valve.

Section 5
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700 SERIES SHOP MANUAL
STEERING SYSTEM

CUSHION VALVE

Adjustment

1. Install a plug in the port on one

side of the valve (33) and attach a
hydraulic power supply, such as a
portable press to the other port.
(Fig. 62)

Build pressure with the press until
the valve begins to relieve oil to
the opposite port. (Fig. 63)

Turn the adjusting screw until the
valve relieves oil at 5515 kPa (800
psi). Repeat this operation for the
opposite side. (Fig. 64)

Section 5
Page 23

Installation

1. Install new O rings on the fittings
(35) and install the fittings to
finger tightness. Install the two
hoses. (Fig. 65)

2. Remove the plugs from the hydraulic
tubes and connect them to the valve

(33).

3. Fasten the valve (33) to the frame
with the two capscrews (34). Tigh-
ten the capscrews to the specified
torque. (Fig. 66)

4. Connect the hoses to the steering
cylinders. Fully tighten the 0
ring fittings (35) at the valve.
(Fig. 67)

IMPORTANT

Always road test the grader before re-
turning it to service. Check the hy-
draulic oil level and add oil as re-
quired. Carefully inspect the system
for leaks and repair where necessary.
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

3 Fig. 1 |
KEY T0 FIG. 1
item description item description item description
1 booster 17 seals 33 snap ring
2 master cylinder 18 back-up washers 34 piston cup seals
3 yoke 19 snap ring 35 retaining ring
4 boot 20 back-up ring 36 retainer
5 end cover 21 back-up washer 37 return spring
6 push rod 22 seal 38 check valve assembly
7 return spring 23 snap ring 39 reaction piston
8 snap ring 24 strainers 40 seal
9 wvalve piston 25 hair filter 41 0 ring
10 spring retainer 26 plug 42 retainer
11 0 ring 27 washer 43 spring
12 piston 28 spring 44 residual check valve
13 0 ring 29 plunger 45 plugs
14 retaining ring 30 0 ring fittings 46 sending unit
15 connector 31 reservoir cap 47 fitting
16 dinner return spring 32 piston
Section 6

Page i
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

Removal from the Grader ...ccececececeocns
Installation to the Grader ....ccceevecnes

Booster - Disassembly ..cceecececaes eeeee
- ASSEmMDTY ccievecoccccccococccans

Master Cylinder - Disassembly ...ccececees
- Assembly ccccviceccnceses

NOTE

PAGE

................................ 17

cccccccccccccccccccccccccccccccc

The following Section applies to graders with serial no.s 8512 to 15858 and U.S.

serial no.s 101-2 to 1786-2.

It can be used as a gquide for servicing graders

serial no. 15859 and after and U.S. serial no. 1787-2 and after.

GENERAL

Before starting any service procedure,
make sure the work area is clean and
safe. A clean work area will reduce
the chance of foreign matter entering
the hydraulic system.

DESCRIPTION AND OPERATION

Both the brake and the clutch circuits
incorporate master cylinders equipped
with hydraulic boosters. The boosters
receive o0il from the steering circuit
(see Section 5). The master cylinders
used in the brake and clutch circuits
are essentially the same.

November 1984

Make sure proper tools are available

and in good working order. You will

require normal shop tools to service

the master booster

assemblies.

cylinder and

If the grader is equipped with the
Mark III cab, the master cylinder as-
semblies are located beneath the cab.
Graders equipped with previous model
cabs have the master cylinder assem-
blies mounted in front of the cab.

Section 6
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

REMOVAL

A CAUTION

BOOSTER

Wear eye protection when working on the master cylinders.

Brake fluid can harm your eyes.

Removal from the Grader

1.

Remove the hydraulic hoses from the
fittings on top of the booster (1).
(Fig. 2) Install plugs in the hoses
to prevent dirt from entering the
system.

. Rémove the lines and hoses from the

master cylinder (2). (Fig. 3) Drain
the remaining fluid into a suitable

container.

Disconnect the linkage from the yoke

(3).

Remove the capscrews that fasten the
booster and master cylinder assem-
bly to the grader. Remove the as-
sembly. (Fig. 4)

Section 6
Page 1

Booster - Disassembly

1.

Allow any o0il remaining in the

booster (1) to drain out.

. Slide the boot (4) out of the groove

in the end cover (§5) and remove it,
along with the push rod (§) and yoke
(3). (Fig. 5)

Place the booster (1) in a vise.
Remove the capscrews retaining the
master cylinder (2) to the booster.

Remove the master cylinder and set

it aside. (Fig. 6)

Turn the assembly over in the vise.
(Fig. 7)
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MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

Fig. 5

|
\ )] s

Fig. 4

\

Fig.7

. Section 6
November 1984 Page 2



700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

21/4in,
(57mm)

1gin.
(38mm)

%8 in. (11mm)

/

3/ in.Thick min.

(9.5mm)
= Z-in.NC.x 2% in. LG. min.
=€ (11mm) (57mm) = R
Fig. 8 Fig. 11

- 12

13

Fig. 10 e Fig. 13
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

Disassembly (cont.)

. If you do not already have one, make

a tool according to the illustration
in Fig. 8.

Install the tool on the booster (1)
as shown in Fig. 9. It will com-
press the return spring (7) slightly

while you remove the snap ring (8).

Carefully loosen the capscrews to
release the spring tension. Remove
the tool. (Fig. 10)

November 1984

8. Remove the end cover (5), valve

piston (9) assembly, return spring
(7) and spring retainer (10).
(Fig. 11)

. Remove the end cover (§) from the

valve piston (9) and discard the 0
ring (11). (Fig. 12)

10. Remove the piston (12) and discard

the 0 ring (13). (Fig. 13)

Section 6
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

Disassembly (cont.)

11.

12.

13.

Remove the retaining ring (14), the
connector (15) and the inner return
spring (16). (Fig. 14)

Use a screwdriver or similar tool
to pry the seals (17) and back-up
washers (18) from the valve piston
(9). (Fig. 15)

Turn the housing on its end and
remove the snap ring (19), back-up
ring (20) back-up washer (21) and

seal (22). (Fig. 16)

Section 6
Page 5

14.

15.

16.

Discard all
rings.
and dry them with

Remove the snap ring (23), strain-
ers (24) and hair filter (25) from
the housing. (Fig. 17)

Remove the plug (26), washer (27),
spring (28) and plunger (29) from
the housing. (Fig. 18)

Remove the 0 ring fittings (30)
from the housing. (Fig. 19)

seals 0 rings and snap
Wash all components in solvent

compressed air.

Check all surfaces for damage or wear.
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BOOSTER

Section 6

Page 6
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BOOSTER
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

Assembly

1. Re-install the 0 ring fittings (30).
(Fig. 20)

2. Install the seal (22), back-up
washer (21) back-up ring (20) and
snap ring (19) into the housing.
(Fig. 21)

3. Install the plunger (29) and spring
(28). Retain them with a new copper
washer (27) and plug (26).

(Fig. 22)

November 1984

4.

60

. Lubricate and

Install a new hair filter (25) com-
(24) and
retain it with a new snap ring (23).
(Fig. 23)

plete with the strainers

install a new seal
(17) and back-up washer (18) onto
the spring end of the valve piston
(9). (Fig. 24)

Install the inner return spring (16)
and connector (15) and retain them
with a new retaining ring (14).
(Fig. 25)

Section 6
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700 SERIES SHOP MANUAL
MASTER CYLINDER AND BOOSTER ASSEMBLY

BOOSTER

Assembly (cont.)

Page 9

7. Lubricate a new 0 ring (13) and 10. Install the return spring (7 ) and
install it on the piston (12). spring retainer (10) in the
(Fig. 26) housing, followed by the valve

piston assembly. (Fig. 29)

8. Lubricate the piston (12) and 11. Lubricate a new "0" ring (11) and
install it on the valve piston (§). install it in the end cover (5).
(Fig. 27) (Fig. 30)

9. Install the other valve piston seal 12. Install the end cover (5§) over the
(17) and back-up washer (18). valve piston (9) and install the
(Fig. 28) assembly tool. (Fig. 31)
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