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HYSTER COMPANY

-INTRODUCTION

Thig service manual contains operation, maintenance
and repair instructions for the W8K Dirsct Drive and
Power Controlled fowing winches. Instructions are
also included for the removal and instatlation of the
winch on the tractor, Specification tables are pro-

vided which contain winch design data. Complete
physical and functional descriptions of the winch are
given to aid the repairman in understanding the
operation of winch components.
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M HYSTER COMPANY

Section 1

1-1, GENERAL,

¢

1-2. This section contains a list of specifications for
the WK Direct Drive and Power Controlled towing
winches. Complete physical and functional descrip-
- tions of the winch and its subassembliss are also
given. These descriptions will aid the repairman in

SPECIFICATIONS AND DESCRIPTIONS

understanding the construction and cperation of the
winch and its subassemblies. (See Figures 1-1
through 1-20.)

1-3. LIST OF SPECIFICATIONS,

1-4. A complete list of specifications is given in
Tables 1-1 through 1-3.

COMPONENT SPECIFICATIONS (Sheet 1 of 7)

TABLE 1-1,
DESIGN DATA
ITEM 8td. Speed Opticnal Speed REFERENCE FIGURE
Gear Ratios Refer to Section & Refer to Section 6
Number of Gear Teeth Refer to Section & Refer to Section 6
Hi~Capacity
{Lo-Speed) Drum Std. Drum
Drum
Barrel Dis.meter 8 12 E-1G, Step 1
Barrel Length 10-5/8 12-3/8 510, Step 1
Flange Diameter 22~1/2 22.1/2 510, Step 1
Cable Capacity (Allow for loose or
unevenly spooled cable)
3/4-inch Cable 545 ft. 521 ft,
7/8-inch Cable 402 ft, 383 ft.
One inch Cable 308 ft, 293 ft,
1-1/8-inch Cable 243 ft. 232 ft.
1-1/4-inch Cable 196 ft. 187 ft.
Ferrule Size (Cable size) 1-6 (3/4™ J-T (7/8") 3-8 (1™
J-9 {1-1/8") J-10 (1-1/4™
Seal Bove Diameter 6.002-6.003 5-10, Step 9
Bea.ring Bore Diameter 6. 002-8, 003 5-10, Step 11
Drive ‘Flange Counterbore Diameter 16, 000-16. 003 510, Step 9
Brurn Slaaft Assembly
Adapter (Drum to Gear)
Flange Outside Diameter 15.995-15. 998 5-10
©Oi 1 Seal Journal Diameter 9.995-10, 005 5=10
Shaf
B H Bearing Journal Diameter 3.9990-4, 4000 5-10, Step &
1_H Bearing Journal Diameter 3.4995-3.5008 5-10
! Retainer Journal Diameter (RH) 3.493-3.495 5-10, Step §
Spacer Journal Diameter (LH) 3,483~3,498 5-1G
Gr ear
Bearing Bore Diameter 6,377-6.379 5-10, Step 7
Pilot Diameter T.842-7.844 5-10

N{DTE All dimensions given in inches unless otherwise specified.

@' COPYRIGHT HYSTER COMPANY 1972
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Specifications and Descriptions

TABLE 1-1, COMPONENT SPECIFICATIONS (Sheet 2 of 7)

ITEM -

DESIGN DATA

REFERENCE FIGURE

Bearing Retainer
Bore Diameter
Pilot Diameter

PTO Shaft Assembly

DENTAL CLUTCH SHIFT LINKAGE
Shifter Shaft
Bearing Journal Diameter
Spacer Journal Diameter
Shaft Concentric Within
Shifter Fork
Bore Diameter
Contact Flat Width
Detent Spring
Free Length
Pressure at 7/8~Inch
Spacer
Qutside Diameter
Inside Diameter
Width
Spacer Spring
Free Length
Insialled Length
Pressure at 3-3/16 inches
Shifter Shoe
Bearing Journal Diameter
Shifter Crank Assembly
Lower Crank Pin Bore
Upper Crank Pin Bore
Shaft Diameter
Shifter Crank Bracket
Bore Diameter
Bushing Bore Diameter (Instalied)

DRY BRAKE AND AUTOMATIC BRAKE
LINKAGE
Brake Link Pin Bore Diameter
Brake Crank Assembly
Bushing Bore Diameter (Installed}
Crank Bore Diameter
Crank Arm Pin Bore Diameter {2 Places)
Crank Support Pin Diameter
Brake Lever Assembly
Bushing Bore Diameter {Installed
Clevis Bore Diameter
Lever Arm Pin Bore Diameter
Rod End Pir Bore Diameter
Brake Band Assembly
Pin Boss Bore Diameter

3.498-3.500
11.120-11.1238

Refer to Section 6

POWER

DIRECT DRIVE CONTROLLED

None

1.123-1.123
0.814-0.622
0.005 T.I.R.*

1.127-1.139
0.495-0.505

1.0
31 pounds

0.748-0.750
0. 624-9. 627
0.636-0, 646

3-3/4
3-3/18
70 pounds

0.487-0.499

0. 500-0. 501
0.624-0. 627
0.998-1.000

1.1245-1,1255
1,0015-1.0035

None
0.624-0. 627

0.751-0. 753
0.875-0.876
0.624-0.8627
0. 748-0.750

0. B765-0.8785
1.000-1. 001
0.624-0.627
0.623-0.625

0. 881-0.88¢6

5-10, Step 3
5-10, Step 3

§ud

5-5

5-5

5-3

4.3

*T 1. R. = Total Indicator Reading.




TABLE 1~1, COMPONENT SPECIFICATIONS (Sheet 3 of 7)

Specifications and Descriptions

DESIGN DATA

POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
Brake Band Attaching Ping
Upper Pin Diameter 0.873-0.875
Lower Pin Diameter 0.870-0.875
BEVEL GEAR SHAFT ASSEMBLY
Bearing Retainers (LH and RH)
Seal Ring Bore Diameter None 1.500-1.505 5-5, Steps 1 and 2
Bearing Cup Bore Diameter 3.6708-3, 6718 3.6708-3,6718 5.5, Steps 1 and 2
Pilot Diameter 4., 997-4, 805 4, 997-4. 969 55, Steps 1 and 2
Bevel Gear Backlash 0. 006~0, 014 0,008-0.014 §-16
Seal Ring Width None 0,0925-0, 0935 5-8, Step 3
Shaft:
Bearing Journal Diameter {LH and RH) 1.8744~1.8749 1.8744-1, 8745 5«5, Step 13
Seal Ring Groove Width None 0.125-0.133 5.5, Step 3
End Play 0. 066-0.009 None 5-16, Step 20
Preload None 0. 000-0. 004 516, Step 20
0il Plug Bore Diameter None 0,030-0.034 Bemd
Spacers
Bzll Bearing Carrier
Bearing Journzl Diameter 3.1481-3.1500 3,1461-3.1500 516, Btep 3
Width 1.630-1.635 1,630-1,635 5-16, Step 3
Both Ends Parallel Within 0. 0027 0. 0027 5-186, Btep 3
Bearing Journal Concentric With Shaft 0.002 T.1.R. 0.002 T.L &, 5186, Step 3
RH Roller Bearing Carrier
Bearing Journal Diameter 2.2494-2.2500 2.2494~2. 2500 §5-16, Step 8
Bore Diameter 1. 87511, 8757 1.8751-1. 8757 5~16, Step 8
Width 2.620-2, 628 2.620-2,625 5-18, Step 8
Both Ends Parallel Within 0. 0025 T.1.R. 0. 0025 T.1. R. 5-16, Step &

Bore/Journal Concentric Within
LH Roller Bearing Carrier

Bearing Journal Diameter

Bore Diameter

Width

Both Ends Parallel Within

Bore/Journal Concentric Within
Long Spacer '

Length

Both Ends Parallel Within
Medlum Spacer

Length

Both Ends Parallel Within
Short Spacer

Length

Both Ends Parallel Within
Thrust Washer

Width

Surfaces Parallel Within

2nd Reduction/Spider Gear Bore

Forward Gear
Reverse Gear

0.002 T.L R,

2.2494-2,2500
1.8751-1, 8737
2.495-2.500
0,002 T.L B,
0,002 T.L.R.

4, 250~4, 255
0,002

3.500-3.,505
0,002

2.187-2,192
0.0027

0,190~0.198
0,002

3,0000-3,0012
3.0000-3,0012

0.002 T.I. R,

2.2494-2.2500
1.8751-1, 8757
2,495-2,500
0,002 T.1.R.
0.002 T.L.R.

4,250~4,255
0.002
None

3.500~3.505
0, 002

0.190-0,188
6. 002

3, 0000~3, 0012
3, 0000-3, 0012

5-16, Btep 8

5-5, Step 10
5-5, Step 10

5-4
5-4

55, Step 10
5~5, Step 10

5.5, Steps § and 8
55, Steps & and 8

5-5, Step 9
55, Step 6

1-3




Specifications and Descriptions
TABLE 1-1. COMPONENT SPECIFICATIONS (Sheet 4 of 7)

DESIGN DATA
] POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
BRAKE SHAFT ASSEMBLY
Bearing Retfainers
LH Bearing Retainer
Bearing Cup Bore Diameter 4.252-4, 255 ({See Piston Housing, Bed
Brake Assy., Oil}
Seal Bore Diameter 3.496-3,498 None
Ri Bearing Retainer
Bearing Cup Bore Diameter 4, 875~4. 876 4, 875-4.878 5-7, Step 2
Pilot Diameter 6,247-6, 249 6.247-6.249 5.7, Step 2
Shaft
LH Bearing Journal Diameter 2.50600-2,5010 2.5000-2,. 5010 5.7, Step 3
RH Bearing Journal Diameter 2.3750-2,3760 2.3750-2.3760 5-7, Step 4
Endplay 0. 006-0. 009 0.006-0. 009 5-156, Step §
Brake Wheel Diameter 12 (20.015) None 5«3, Step 1
2nd Reduction Gear Hub Width 2,2060-2,205 2,200-2.205 57, Step 3
BRAXKE ASSEMBLY, OIL None
Mounting Stud (8 Required}
Projection from Housing €. 88 {x0.06) 5«15, Step 4
Brake Apply Spring (Belleville)
Dish 0.337-0.347 5~2, Step 3
Pressure at 11/32~inch Deflection 11, 000-11, 200 lbs. 5-2, Step 8
Piston
Outside Diameter (OD) 10.496-10. 498 5-2, Step 12
Inside Diameter (1D} 3.499-3.502 B-2, Step 12
1D Concentric With OD Within 0.003 T.1. R. 5.2, Step 12
Piston Housing i
Piaton Cavity
Large Diameter 10.503-10. 506 5-2, Step 8
Small Diameter 3.403-3, 496 532, Step 9
Diameters Concentric Within 0,002 T.L R. 5.3, Step 9
Bore DHameter 2.512-2.614 5-2, Btep &
Bearing Cup Bore Diameter 4.252-4,255
Push Rod 53
Dlameter 0.373-0.375
Length 3.222-3.225
Ends Sguare Within 0.000 T.1. R (Dia.
extended to 1. 0)
Fyiction Disc 5-2
Overall Width 0,122-0.128
Friction Material Thickness, Avg. 0. (275~0. 0375
Minimum Thickness, Friction Material 0.020
Spiral Groove Depth ¢.007-0.014
Separator Plate 5-2
Width 0. 080-0, 084
Dish 0,012-9, 022
Faces Parallel Within 0.002 T.1.B.

1-4



TABLE 1-1.

COMPONENT SPECIFICAT

Sheet 5 of 7

ifications and Descriptions

ITEM

REFEREKCE FIGURE

Thrust Ring
Rod Contact Face Flat Within

Overall Width
Cage
Spring Bore Diameter

CLUTCH ASSEMBLY

Dental Clutch Hub Overall Width
Dental Clutch Groove
Bearing Carrier Diameter
Piston

Outside Diameter
Inside Diameter
OD Concentric With 1D Within

Piston Retainér Plate

Piston Cavity
Large Diameter
Small Diameter

Bore Diametler

Hub
Overall Width
Small Diameter {Both Sides)

Friction Disc
Overall Width
Friction Material

Thickness, Average
Thickness, Minimum
Spiral Groove Depth

Separator Plate
Width
Digh
Faces Parallel Within

Cooling Valve Spring
Free Length
Pressure At Two Inches

Cooling Valve Plunger
Outside Diameter
Width Across Flats

Cooling Valve Body
Spring Bore Diameter
Planger Bore Diameter

Cooling Valve Installed
Height

Release Springs
Free Length
Pressure at 2-3/8 Inches

Plate {Cover) To Adjacent Friction
Disc Clearance

Shim Thickness (each)

DESIGN DATA
CTTTPOWER
DIRECT DRIVE | CONTROLLED
0. 005 T.I.R. Over
12 inches
0.776-0.786
10, 565-10.570
2. 083~2, 066 None
0.510~0.520 None
2.2494~2, 2500 None
None
8. 496~8. 498
5.750-5.752
6.002 T.L. R,
None
B.506-8,.508
5.740-8,742
3.376-3.378
Nonpe
4,250-4,.255
3.373-3.375
None
0.122-0,128
€. 0275-0.0375
0. 020
0, 0070, 014
None
0.080-0. 084
¢.012~0,022
0.002 T.I. R,
None
2-11/18
11.0 oz.
None
0.308-0.309
0.190-0.194
None
0.219-0.225
0.313-0.314
None
2~13/32 (x0,-1/32)
None
2-31/82
45, 4 pounds
0, 065-0.125
None 1/32

5-2

5-6

5-6

5~6

5-6

5=-6

5-6

5-12, Step 3

5-6

5-16, Step 11
58, Step 4




Specifications and Descriptions
TABLE 1-1,

COMPONENT SPECIFICATIONS (Sheet 6 of 7)

ITEM

DESICGN DATA

DIRECT DRIVE

POWER
CONTROLLED

REFERENCE FIGURE

INTERMEDIATE SHAFT ASSEMBLY
Bearing Journal Diameter
Endplay

WINCH HOUSING {RH Side)

Bore Diameters (Cuier Frame)
Bevel Gear Shaft Bearing Retainer
Drum Shaft Retainer
Intermediate Shaft Bearing Retainer
Brake Shaft Bearing Retainer

Bore DHameters (Inner Frame)
Bevel Gear Shaft Bal!l Bearing
Drum Seal
Intermediate Shaft
Clutch Shifter Shaft

WINCH HOUSING {LH Side)
Bore IHameters
Drum Shaft Support Spacer
Bevel Gear Shaft Bearing Retainer
Brake Crank Suppori Pin
Brake Shaft Bearing Refainer
Brake Lever Pin

TRANSMISSION HOUSING (Front}
Bore Diameter
PTO shaft Carrier

CONTROL VALVE
Neutral Return Spring (W-10 Spool}
Free Length
Pressure at 1. 562 Inches
Pressure at . 875 Inch
Relief Valve Spring
Free Length
Presgsure 2t 2, 0 Inchea
Reverse Overlap Valve Spring
Free Length
Pressure at 2. 0 Inches
Forward Overlap Valve 8pring
Free Length
Pressure at 0. 875 Inch
Pressure at 0. 372 Inch (Solid)
W-10 Spool
Land Diameter
Clevis Pin Bore
Return Spring Journal Diameter
Detent Flange Diameter
Relief Plunger OD

Reverse Overlap Valve Spocl Land Diameter
Forward Overlap Valve Spool Land Diameter

2.5000-2, 5005
0. 004~0. 007

5. 000-5, 003
11.125-11.128

5.3740~5. 3765

8.250-6.253

4,.9211~4, 9230
10.998-11, 002

5.3740-5.3765

1.126-1,129

3.496-3.408
5.000-5, 003
0.767-0.779
4,2515-4. 2525
0.892-0.904

5.188-5,191

None

2.5000-2. 5005
0. 004~0, 007

. 000-5., 003

11.125-11.128
5.3740-5.3765
§.250-6.253

o

4,9211~4, 9230
10,898-11. 0062
5,3740-5,3765
None

3.496-3, 458

5.000-5.003
None

4, 2515~4, 25625
None

5.188-5,191

2.00
43 (£5) lbs.
110 (£11) 1bs.

2.56
50 {5} lbs.

2.58
50 (£5) lbs.

1.50
6.9 (£0.5) lbs,
12. 4 {+1} lbs.

0,7358-0.7362
6.313~0.315
4, 625~-0.830
0.7342-0. 7362
6.654~-0,8655
0.654-0.655
0, 854~0, 655

55, Step 3
5-10, Step 3
5-8, Step 1
5-7, Step 2

5-16, Step 3
5~10, Step 10
5-3, Step 4
§-4

5-1C, Step 10
5-5, Step 1
5-3, Step 4
b7, Step 1
5-3, Step 3

5.1, Step 2

5=11
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Specifications and Descriptions
TABLE 1-1, COMPONENT SPECIFICATIONS (Sheet 77 of T

DESIGN DATA

. POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
Valve Body
W-1¢ Spool Bore {(Front End Only) 0,737-0,746
W-10 Spocl Bore {All Except Front End; 0.7370-0.7378
Relief Plunger Bore 0.656~0, 658
Reverse Overlap Spool Bore $.656-0. 658
Forward Overlap 8pool Bore ¢, 656~0.6588
COOLING OIL RELIEF VALVE None
Valve Spring
Free Length

Pressure at 1. 06 Inches Olﬂ)ibs

BHRAKE COOLING OIL RELIEF VALVE None
Valve Spring A :
Free Length 1,858
Pressure at 1. 67 Inches 2,43 {(£0.12) lhs.
Pressure at 1. 29 Inches 1 7.38 (£0.35) lbs,
Poppet
Outside Diameter : 0.665-0, 676

Inside Diameter 0, 440-0, 450

TABLE 1-2. HYDRAULIC SPECIFICATIONS (Sheet 1 of 2)

DESIE]

 DATA
' "POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
CONTROL VALVE None 4~10
High Pressure Relief 220 {+5) PSI
Cooling il Pressure 2-5 P8I
Brake Cocling Ol Pressure ’ 16-30 PHEI
Brake Cooling O1il Relief Pressure 20 PoI
Reverse Overlap Valve High Pressure

Relief Minus
| 140 (#5) PSI

PUMP OUTPUT None . .| Refer to Section 8
SUCTION FILTER None ' 42
Type ' | 55 Mesh Full
: I‘]ow Styniner
Relief Valve Opening Pressure - 4.5-5.5 P8I
PRESSURE FILTER None o 4-3
Type Fill Flow,
| Replaceable
Element
Relief Valve Opening Pressure 5¢ (£5) P51
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Specifications and Descriptions

TABLE 1-2. HYDRAULIC SPECIFICATIONS {Sheet 2 of 2)

DESIGN DATA

‘ POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
oI, 4~1
Capacity 18 Gal. 20 Gal.
Type
Above +10°F SAE 90 Multi~ Automatic Trans-
Purpose Gear Oil, | mission Fluid
Per MIL-1~2105B | (DEXRON)
Below +109 F, SAE 10 Lube 0i], Same as Ahove
Series 3, +100F,
MIL-1-45189 or
MII~1-2104B
Above -10°F Same as Below Same as Above
+1CF, +1GOF,
Below ~10° F, Same as Below | SAE 5W, Lube Oil
+100F, Per MIL-1-45199
or MIL-L-2164B
TARLE 1-3. TORQUE SPECIFICATIONS {(Sheet i of 2)
DESIGN DATA
POWER
ITEM DIRECT DRIVE CONTROLLED REFERENCE FIGURE
TORQUE VALUES
NOTE All torques are given in foot-pounds
and with threads lubricated.
Bevel Gear Shaft Assembly
Bearing Retainer Capscrews
LH Side 88 88 5-16, Step 22
RH Side 88 88 5~16, Step 22
Bearing Locknut None 175-225 5-16, Btep 17
Control Valve Mounting Capscrews None 48 511
Drum Shaft Agsembly
Bearing Retainer (RH Bide) 88 88 5.18, Step 12
Bearing and Gear Retainer (RH Infernal) 146 146 §-13, Step 9
Drum to Adapter 200 200 5-13, Step 14
Intermediate Shaft Assembly
~ Bearing Retainer Capscrews 88 88 5-14, Step 5
Brake Shaft Assembly _
RH Bearing Retainer 88 88 5-15, Step 6
LH Bearing Refainer 88 None 5-15, Step B
Brake Assembly
0il Brake Cover Nufs None 200 5~17, Step 12
Pregsure Inlef Fitting Capscrews None 36 5-11
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Specifications and Descriptions

TABLE 1-3. TORQUE SPECIFICATIONS (8heet 2 of 2)
DESIGN DATA
POWER
ITEM DIRECT DRIVE CONTROLLED | REFERENCE FIGURE
PTO Shaft Assembly
Retainer Bolts - 69 89 5-16, Step 19
Dental Clutch Shift Linkage None
Shifter Crank Bracket Capscrews 88 ‘ 5-18, Step 1
Pressure Filter Assembly - None
Head Assembly Mounting Capscrews 38 4-2
Access Cover 88 1~1
Suction Manifold None
Manifeld Mounting Capscrews 88 519
Housing Cover Capscrews 88 88 1-1
Brake Compartment Cover 88 88 1-1
Brake Linkage Cover 28 88 -1
Houging Covers, Miscellaneous 88 83

i-5, UNIT NAMEPLATE,

1~6. The unit nameplate is located on the left-hand
(LH} side of the winch frame, as shownin Figure 1-1,
and contains the Serial Number and Model Number.

1-7. SERIAL NUMBER DATA. (See Figure 1-1.}

1-8. The serial pumber i3 stamped on the unitname~
plate and on the winch frame justbelow the nameplats,
A serial number consists of coded slements which
indicate the model series, tractor application, manu-
facturing plant, serial number, and year manufactured.
A typical serial number designaies the following:
Example: Al30 P 1612 8

{1) {2} IR

(1} The first letter and number, A134, is desig~
nated as the serial number prefix and identifies the
model series, whether the unift is Direct Drive or
Power Controlied, and the make and model of tractor
the winch is designed for. For additional identifying
information on the serial number prefix, refer to
Section 6, Mounting Instructions,

{2) The second letier, P, denotes the plant at
which the unit was manufactured.

A, Scotland ¥. France P. Portland
B, Tacoma G. Belgium RB. Ipswich
C. Kewanee H. South Africa 8, Australia
D. Danville J. Africa T. Canada
E. Nijmegan I.. Peoria Y. Brazil

N. New Zealand

(3} The number series
number of the unit.

indicates the sarial

{4) The final letter designates the year of
manufasture starting with A in 1957, The letters ],
0O, and @ are not used.

1.9. PHYSICAL DESCRIPTICON,
1-10, Towing Winch, (See Figure 1-1.)

1-11, The WBK Towing Winch consists of a fabri-
cated housing weldment containing and supporting a
gear train and cable drum, The winch is manufactured
as a Direct Drive or Power Controlled unit. Both
versions have many common parts with the main dif-
ference being the method of brake application and
shifting the gear train to forward, neutral, or re-
verse. The direct.drive winch employs mechanically-
linked dental clutches and a brake., The power con-
trolled winch employs a hydraulic system to dctuate
the oil brake and oil clutches, The direct drive winch
is primarily designed for use on direct drive and
torque converter tractors equipped with an inter-
ruptable power take-off (PTQ). The power coatrolled
winch is used on hoth interruptable and constant
running PTO for direct drive, forgue converter, or
powershift tractors. The direct drive winch housing
contains the anchor block for the brake and shift
push-pull cables and the connecting linkage to brake
and cluiches. The power controlled winch housing
contains a hydraulic control valve, suction and pres-
sure filters, a cooling oit relief valve, abrake cooling
oil relief vaive, foot wvalve, suction manifold, and
connecting hydraulic lines and hoses. A higher gear
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PRESSURE

LEFT HAND SIDE

BEVEL
GEAR SHAFT
BEARING

RETAINER

. DRUM
BEARING

o SHAFT
. BEARING - RETAINER
" RETAINER

i 2

_ RIGHT HAND SIDE X

FIGURE 1-1. WgK TOWING WINCH

reduction, referred to as Standard Speed, and a 1-12, DIRECT DRIVE GEAR TRAIN, (See Figure i
tower gear reduction, referred to as Hi-Speed is 1-2.3 The direct drive gear t{rain consists primarily
availabie for both, Dirsct Drive and Power Controlled of five shaft assemblies: the PTO shaft assembly,
unite (Refer to Section 8 for gear ratio differences). bevel gear shaft assembly, brake shaft assembly,
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FIGURE 1-2.

DIRECT DRIVE GEAR TRAIN
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Specifications and Descriptions

intermediate shaft assembly, and drum shaft agssem-
bly. All gears have straight spur teeth except for the
bevel pinion and ring gear and all gears are heat
treated for maximum service life. The PTO shaft
assembly consists of a splined shaft and bevel pinion
gear. The front end of the shaft mates with the tractor
PTO and the rear end carries the bevel pinion gear
which meshes with the bevel gear shaft bevel ring
gear. The bevel pinion gear is an integral part of the
PTO shaft for the Standard-Speed gearing but is
splined and locked on with a snap ring for the Hi-
Speed gearing. A carrier, shimmed and bolted to the
winch housing front plate, supporis the PTO shait
with & double row ball bearing just forward of the
bevel pinion gear. The bevel gear shaft assembly
includes a splined shaft, a bevel ring gear afths
center, a forward second reduction pinion gear at the
LH side, a reverse second reduction pinion gear at
the RH side and a dental clutch for each pinion gear.
. The pinion gears are roller bearing-mounted and are
free to rotate on the shaft journals, except when the
pinion gear is locked up by engagement with the ad-

jacent dental cluich teeth. The bevel gear shaft is.

supported in the winch housing by & tapered roller
bearing at each end and a ball bearing located ap-
proximately halfway between the reverse dental clutch
and the bevel ring gear. Spacers are used on the
shaft to separate the shaft componenis. Carriers are
nged to support and locate the pinion gear roller
bearings and the ball bearing. Bearing retainers are
used to hold the tapered relier bearings in the winch
housing and both LH and RH retainers ars shimmed
to control shaft endplay. The brake shaft assembly
inclides the second reduction gear splined o the LH,
inboard portion of the shaft. An intermediate pinion
gear is splined to the RH shaft end, and two taper
roller bearings, together with bearing retainers, are
‘used to support the shaft in the housing, The LH
bearing refainer contains an oil seal andflange gasket
to prevent oil leaking out of the center compartment
and onto the brdake band., The RH bearing retainer is
shimmed to the housing to control shaft endplay. The
brake whesl is splined onfo the LH end of the brake
shaft., The intermediate shaft assembly includes a
short splined shaft, the drum pinion gear splined to
the LH side of the shafi, the drum pinion gear splined
to the LH side of the shaft, the intermediate gear
splined to the RH side of the shaft, and a tapered
roller bearing at each shaft end. The LH bearing is
supported by a retainer weldment in the inner RH
housing frame and is not open to the center compart-
ment, The shaft RH bearing is supported bya remov-
able retainer with shims between the retainer flange
and RH housing frame fo control shaft endplay. The
drum shaft assembly includes the shaff, an 8 or 12~
inch diameter drum, & large drum gear, an adapter
to couple the drum to the gear, and two sets of
matched double faper roller bearings to support the

1-12

drum on the shaft. The drum shaft is clamped tight in
the winch housing by two large nuts and does not
rotate, The RH end of the shaft is supported by a
large cover/retainer which bolts to the RH housing
frame, The retainer is shimmed as necessary fo
allow for manufacturing tolerances between the shaft
and housing. The LH end of the shaft is supported by
a fized spacer which ig a part of the LH housing
frame weldment. '

1-13. POWER CONTROLLED GEAR TRAIN, (See
Figure 1-3.) The power controlled gear train is iden-
tical to the direct drive gear frain excepi for some
component differences necessary in the bevel gear
shaft and brake shaft assemblies to allow use of
hydraulic oil clutch and oil brake assemblies. The
power controlled bevel gear shaft second reduction
pinion gears are an integral part of the forward and
reverse oil clutch assembly spider gears (refer to
paragraph 1-14). The power controlled bevel gear
shaft is center drilled on each end and cross drilled
at the oil clutch pack location to allowoil under pres-
sure tc be routed to the clutches for actuation and
cooling., Seal plugs, having splines matching the
splines on the bevel gear shaft and cluich hub, are
instalied in shaft counterbores to reduce oil leakage,
An additional cross-drilled oil passage to the bearing
journal area on sach end of the shaft is fitted with an
orifice plug for controlled oil lubrication in the pinion
gear hearing and shafl support bearing area. The
pressurized oil enters the bevel gear shaft ends
through the bearing retainers. A castiron seal ring
is used to reduce oil leakage around the shait ends,
The power controiled bevel gear shaff is shimmed at
the bearing retainers to obtain a shait preload as
opposed to a ghaft endplay condition for the dirsct
drive winch. The power controlledbrake shaft assem-
bly differs from the direct drive assembly only in
the LH shaft end detail which is different to accom-
modate the oil brake assembly. The oil brake piston
housing serves as a retainer for the brake shaff LH
support bearing,

1-14, DIRECT DRIVE CLUTCH ASSEMBLY, (See
Figure 1-4.) Two identical dental type clutch assem-
blies are uged to accomplish forward and reverse
gear rotation from the normal neutral gear condition.
Each dental clutch assembly consists of a shifter fork,
a dental clutch, & hub and the forward or reverse
second reduction pinion gear. The inner ends of the
pinion gears have external teeth which match the
sxternal teeth on the cluich hubs. The dental clutch
has matching internal teeth which mesh with the hub
and pinion gear end. The shifter fork has a slotted
engagement with the dental clutch and as the fork
moves it causes the clutch to slide over the hub and
onto the pinion gear, locking the hub fo the pinien,
The hub is splined.to the bevel gear shaft so that when

“..
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FIGURE 1-4, DIRECT DRIVE CLUTCH ASSEMBLY

the dental clutch is locked up, the pinion gear must
rotate along with the shaft and hub. When the cluteh
is not locked up, the pinion gear is free to rotate
independently on the bevel gear shaft. The forward
and reverse shifter forks are mounted on the same
sliding shifter shaft so that locking up one dental

clutch automatically disengages the other. A spring-
loaded hall holds the shifter forks in the neutral
position. A shifter crank is engaged with the LH end
of the shifter shaft and the connection i8 compres-
sion spring toaded, The spring loading absorbs the
shifting force and delays engagement of the dental
cluteh unfil the respective teeth in the hub and pinion
cear are turning at the same speed and aligned,
preventing damage from harsh engagemeni, The
clutch handiever cable is cleviged to a crank mounted
on the shifter crank shaft,

1-15. POWER CONTROLLED OIL CLUTCH ASSEM-
BLY, (See Figure 1-5.) The oil clutch assembly is a
multiple-dige unit which requires hydraulic pressure
to engage (lockup) the clutch. The oil clutch assembly
consiats primarily of a piston, piston retainer plate,
spring retainer, hub, eight-separator plates, eight-
friction disecs, six-release springs, cooling oil valivs
assembly, shim(s) and a cover plate. The piston
operates within the piston retainer and is sealed by
two O-rings. The hub is internally spilined to mate
with splines on the bevel gear shaft and externally
splined fc mate with internal teeth on the separator
plateg. The steel separator plates are dished to pro-
vide a compression spring-effect when stacked on the

SPIDER
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HUB
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FIGURE 1-5. POWER CONTROLLED OIL CLUTCH ASSEMBLY
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hub. A friction disc is placed between each set of
separator plates. The hub is drilled to allow clear-
ance space for the release springs and a cooling cil
valve assembly. Six special socket head.capscrews
are used to tie together the cover, hub, and piston

retainer and serve as guides for the release springs.

Shims are used, as necessary, between the hub and
cover plate to control the clearance between the
separator plates and friction discs. The frictiondiscs
are flat steel plates with a sintered bronze facing
material on each side. Teeth on the discs outer cir-
cumference are aligned to mate with internal spur
gear teeth in the spider gear which is an integral
part of the second reduction pinion gear forward and
reverse), The spring retainer is a flat plate which
transmitg and distributes the respective actuating
and return forces between the piston and the release
gprings. At all times during winch operation, pres-
surized oil flows into the clutch from an oil passage
in the bevel gear shaft. When the oil pressure is low,
it is insufficient to load up the piston to overcome the
release spring counier pressure and the pision dees
not move, The low presssure oil is used only for
oooling and lubricating the separated discs and plates
and is distributed through the disc/plate stack by the

cooling oil valve. When high-pressure oil is applied .

to the cluich, a spring loaded plunger is forced to
geat within the cooling oil valve body, closing off the
flow of ceooling oil. Pressure huilds up in the cavity
in back of the piston, forcing the piston to compress
the dise/plate stack, and locking up the clutch, When
the c¢lutch is locked up, the disc and plates can no
longer turn independently of sach other and torque is
transmitied frem the hub through to the spider/
sacond reduction pinjon gear.

1~18. DIRECT DRIVE DRY BRAKE ASSEMBLY.
(See Tigure 1-8.) The dry brake assembly is an
external hand-iype brake with mechanical linkage.
The dry brake assercbly includes a brake wheel,
hrake band assembly, brake lever assembly, adjusting
link, brake link, and brake crank assembly, The cast-
iron brake wheel is splined to the LH side of the brake
shaft and is retained by a snap ring. The brake band
assembly consists of a steel band with ollite-bushed
pir hoves welded to each end. A segmented lining s
riveted to the band inner surface. Thelever asgsembly
ig pinned to the brake band pin bores with the longer
of the two atiaching pins anchored to the winch hous-
ing. When the brake is applied, the lever assembly
pivots about the anchorsd pin which pulls and wraps
the other end of the brake band around the brake
wheel in o self-energizing aclion. If the standurd
overwind drum/euble arrongement is changed fo the
optional underwind arrangement (see Figure 4-9), the
position of the two brake-band-to-brake-lever pins
are switched so that the previcusly movable pin
position hecomes the snchored pin position (see
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FIGURE 1~-4. DIRECT DRIVE DRY
BRAKE ASBEMBLY

Figure 4-7), The pull of the brake cable to apply the
brake is transferred to the brake lever assembly
through the brake crank assembly, brake link, and
adjusting link, The adjusting link provides a means of
adiusting the brake band clearance with the brake
handlever in the released position.

1-17. DIRECT DRIVE AUTOMATIC BRAKE ASSEM-
BLY {OPTIONAL), (See Figure 1-7,) The aufomatic
brake assembly is an optional unit which is installed
on the LH end of the brake shaft in place of the
standard brake wheel.

The automatic brake assembly con-
gists primarily of a brake wheel, hub, pawlassembly,
drag rings, oil seals, ball bearings, cover, and vent
plug. The hub is splined to the brake shaft and is
retained by & spap ring. The brake wheel has an
internal ratchet ring and revelves around the hub on
two ball bearings except when the pawl assembly
engages the ratchet ring and locks up the hub and
wheel. The pawl assembly and dragrings are attachen
to the hub und the position of the pawl is such that it
will retract and not engage the ratchet when the winch
gear train rofation iz forward (live in), As soon as
the rotation divection reverses (line out), the pawl is
caught by the ratchet teeth, the breke will lock up and
stop any tendency te pay out line provided the brake
handlever is set.

1-18. POWER CONTROLLED OIL BRAKE ASBEM-
BLY. {Bee Figure 1-8) The oil hrake assembly iz a
multiple~disg, wnormally applied brake unit which
requires hydraulle pressure input to release the
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FIGURE 1-7. DIRECT DRIVE AUTOMATIC BRAKE ASSEMBLY (OPTIONAL)

brake. The oil brake assembly consists primarily of
a piston housing, piston, hub, pressure plate, 11~
friction dises, 10-separator plates, 8-push rods,
thrust ring, belleville spring, cage, and cover., The
piston operates within the piston housing and is sealed
by two O-rings, The hub is internally splined to mate
with gplines on the LH end of the brake shaft and is
retained on the shaft with a snap ring. The hubis
externally splined {0 mate with the internal teeth on
the separator plates. The steel separaior plates are
dished to provide a compression~-spring effect when
stacked on the hub. A friction disc is placed between
each set of separafor plates. The separator plates
and friction discs are Identical to the ones used in
the oil clutch (refer tc paragraph 1-15} but should
not be interchanged due to different wear patterns,
The pressure plate limits the outward travel of the
piston on one side and the inward compression of the
dise/plate stack on the other side. The friction discs
are flat-steel plates with a sintered bronze facing
material on each side. Teeth on the outer circum-
ference of the discs are aligned to mate with internal
spur gear feesth in the cage. The cage is drillted to
allow clearance for the eight push rods which trans-
mit movement of the piston to the thrust ring. In
addition to the pushrods, the thrust ring contacts the
disc/plate stack and the belleville washer, The ring
is used to transmit and distributs the respective actu-
ating and return forces among the contacting elements.

1-16

The cover serves as a backing plate for the belleville
spring. Eight through-studs, threaded into the winch
housing, tie together the pision housing, pressure
plate, cage, and cover when secured with nuts and
lockwashers., During assembly, when the stud nuts
are tightened, the belleville spring is partly com-
pressed and develops sufficient compressive force to
hold the discs and plates together and lockup the
brake. The brake will remain ON (or locked up) until
the piston cavity in the piston housing is hydraulically
pressurized with enough pressure {o overcome the
compressive force of the helleville spring. This
pressurs separates the siationary friction discs from
the separater plates, allowing the plaies io rotate.
The separator plates aid the process of separation
by refurning to thelr normal dished shape from a
compressed, flattened condition, Hydraulic actuating
pressure for releasing the brake is supplied through
a hose fitting attached {o-the piston housing. A sepa-
rate low-pressure hydraulic supply is introduced to
the brake through 2z port located in the cover to pro-
vide cooling oil and lubrication for the separateddiscs
and plates. The cooling oil flows out of the brake as-
sembly through four cast holes in the cage.

1-19. CONTROL VALVE ASSEMBLY (POWER CON-
TROLLED WINCH). (See Figure 1-8.) The control
valve assembly-is used as a hydraulic switching and
regulating device to transform mechanical input, from

o




the winch control handlever, to regulated hydraulic
pregsures used to engage the forward and reverse
and teverse oil clutches and release the oil brake.
The control valve assembly is an open-centfer valve
congisting primarily of a valve body, relief valve
agsembly, a control spool asgsembly, and forward and
reverse overlap valves., Passages within the valve
body connect the spool bores with inletf, forward,
reverse, brake, brake cooling c¢il and dump poris
either directly or through varying flow paths governed
by the spool, relief valves, and overlap valve posi-
tions. Moving the spool switches these passages to
cbtain the desired hydraulic oil flow or pressure
buildup (refer to paragraph 1-36). The relief valve
assembly consists of a plunger and seat, plunger
spring, adjusting capscrew and jam nut, special
fitting, O-ring plug and O-ring seals, The adjusting
capscrew varies the spring pressure against the
plunger which regulates the hydraulic system maxi-
mum pressure. The control spool assembly consists
primarily of & spool (W-10), detent balis, reiziner,
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neutral return spring, snap ring, O-rings, and cap
assembly. A ring provides a mechanical stop for the
spool in the forward position. In the reverseposition,
spool travel is limited by spool contact with the
detent balls. Further spool travel in the reverse
direction will cause the detent balls to lock the spool
in the brake-off position. The neutral-return spring
ensuraes that the control spool returns to NEUTRAL
when the handlever is released or moved out of
detent. The forward overlap valve consists of a
spool, spool spring, and piug. The spool serves as a
secondary control device by moving against spring
foree when hydraulic pressure against the spool face
has risen to 20 PSI. The resulting movement of the
spool aligns a pressure passage with the forward
clutch port. The reverse overlap valve consisis of g
spool, spool spring, adjusting capscrew and jam nut,
special fitting, O-ring plug and O-ring seals., The
spool gerves as a secondary control device by moving
against spring force when hydraulic pressure against
the spool face has risen fo 120 PSI. The resulting
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FIGURE 1-8, POWER CONTROLLED OIL BRAKE ASSEMBLY
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FIGURE 1-8, CONTROL VALVE ASSEMBLY, POWER CONTROLLED WINCH

movement of the spool aligns a pressure passage with
the reverse clutchport. The adjusting capscrew varies
the spring loading on the spool and allows precise
adjustment for reverse clutch engagement pressurs.

1-20, CLUTCH COOLING OIL RELIEF VALVE AS-
SEMBLY (POWER CONTRCLLED WINCH). (See Fig-
ure 1-10,) The clutch cooling oil relief valve is a
spring-loaded, poppet-type valve installed in the con-
trol valve rear dump port. The valve consists ofa

1-18

fitting assembly, poppet, plug, spring, O-ring seals,
and backup washer, The fitting assembly serves as a
housing for the ofher parts. The plug has a stem
which serves as & guide for the poppet and the poppet
shaft serves ag a guide for the spring. One O-ring
seals the plug in the fitting assembly and the other
O-ring, with a backup washer, seals the fifting as-
sembly in the control valve dump port. The ccoling
oil relief valve is a low-pressure valve that provides
sufficient back pressure fo ensure thaf all cavities in

s
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the control valve, clutch engagement lines, and brake
release line are filled with oil and that enpugh oil
flows to the cluich discs to remeve excess heal,
Discharge oil from the relief valve is dumped to the
wingh lower brake compariment through an outlst
port in the wvalve fitiing assembly and drain hose.

1-21. BRAKE COOLING OIL RELIEF VALVE AS-
SEMBLY (POWER CONTROLLED WINCH}. (See Fig-
ure 1-11.) The hrake cooling oil relief valve isa
spring-loaded poppet type valve installed as a plug
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/ SRAKE
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PAWL AND ROD
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BAR

// MOUNTING
BRACKET

CONTROL
CABLES

_ CLEVIS

W35

BRAKE COQLING

/on_ PORT

-

POPPET

SPRING o

FIGURE 1-11, BRAXE COOQLING OIL RELIEF
VALVE ASSEMBLY, POWER CONTROLLED WINCH

FIGURE 1-12. DIRECT DRIVE HANDLING GEAR

in the contrel valve frent dump port. The valve con-
sists of & poppet, plug, spring, and O-ring seal. The
seat for the poppet and mating threads for the plug
are part of the control valve port. The spring is re-
tained in the poppet bore and holds the poppet against
the seat, The poppet shaft is guided by the plug bere.
The O-ring seals the plug in the control valve port.
An oprifice i drilled in the poppet head and outlet
holes are drilled in the poppet shaft to allow some oil
to flow through the valve at a controlled back pres-
sure. When the oil is cold or too viscous to flow
properly through the orifice, an excessive back pres-
sure will build up and foree open the poppet against
spring compression to relieve the pressure. This
prevants excessive pressure build up in the brake
cooling oil lne which might interfere with normal
brake release.

1-22, Hondling Gear,

1-23, DIRECT DRIVE WINCH, (See Figure 1-12)
The handling gear used to control the operation of the

1-19
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direct drive winch consists of a clutch handlever,
brake handlever assembly and mounting bracket with
an aftached quadrant bar. The handling gear is
mounted on the tractor diagonally at the left-hand
side of the operator’s seat. The clutch and brake
handlevers control the two dental clutches and thedry
brake through push-pull control cables attached to the
hottom of the handlevers. The brake handlever has a
pawl and rod which engages teeth on a quadrant bar
and locks the handlever in any desired position to
control the degree of braking effort. A release button
on the end of the brake handlever must be depressed
pefore the handlever can be moved forward fo release
the brake. The pawl wili allow increased hrakeappli-
cation without having to depress the release hutton,
The control cables are anchored o a mounting block
on the mounting bracket with setscrews which engage
grooves in the cable casing ends.

1-24. POWER CONTROLLED WINCH. (See Figure

1-13.}) The handling gear used to control theoperation
of the power controlied winch consists mainly of a

1-20

housing, handlever assembly, pivot pin, and pressure
gauge. The handlever assembly is mounted on the
pivot pin within the housing., A push-pull cable links
the handlever to the winch control valve spool.
Threaded ends on the cable allow for adjusting hand-
lever position to control valve spocl position. The
housing is tractor mounted, usually on the RH side
of the operator’s seat, and is positioned so that the
handiever moves from right to left to obtain FOR~-
WARD {line in) and left to right to obtain REVERSE
(line cut), The pressurs gauge indicates operating
brake release pressure.

125, FUNCTIONAL DESCRIPTION.

1.26, Direct Drive Gear Train,
!See Figure 1-14,}

1-27. The PTO shaft assembly rofates clockwise as
viewed from the front of the tractor, Torque is
transmitted from the PTO bevel pinion gear to the
bevel gear shaft ring gear. This causes the hevel
gear shaft to rotate clockwise as viewed from the
LHE side. In Neufral, the bevel gear shaift, the bevel
ring gear, the spacers, and the dental clutches
rotate, but the pinion gears do not. This is because
neither cluich is engaged. In Forward, the LH dental
clutch is moved toward the LH side tc engage the
forward second reduction pihion gear. This will cause
torque fo be transferred from the pinion gear to the
brake shaft second reduction gear, forcing the brake
shaft assembiy to rotate counterclockwise. The brake
shaft intermediate pinion gear will now turn the large
intermediate gear causing the intermediate shaft as-
sembly to rotate clockwise. The intermediate shaft
drum pinion gear will now turn the large drum gear
and drum counterclockwise. In Reverse, the RH
dental clutch is moved toward the RH side to engage
the reverse second reduction pinion gear. This wiil
cause torque to be transferred from the pinion gear
to the large intermediate gear causing the inter-
mediate shaft agsembly to rotate counterclockwise.
The intermediate shaft pinion gear will now turn the
large drum gear and drum clockwise,

1-28. Power Controlled Gear Train,
{See Figure 1-14,)

1-29, The PTO shaft assembly rotates clockwise as
viewed from the front of the tractor, Torqueis trang.
mitted from the PTO bevel pinion gear to the bevel
gear shaft ring gear. This causes thebevelgear shaft
to rotate clockwise as viewed from the LH side. In
Neutral, the bevel gear shaft, the bevel ring gear, the
spacers, and the oil clutches rotate, but the spider
gears do not. This is because neither clutch is
engaged, In TForward, the LH forward oil clutch
assembly is locked up to the forward spider gear by

Sy

I'.
B



escriptions

FORWARD, POWER CONTROLLED
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FIGURE 1-14.
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hydraulic pressure. This will cause torque to be
transferred from the forward second reduction pinion
gear to the brake shaft second reduction gear, forcing
the brake shaft assembly to rotate counterciockwise.
The brake shaft pinion gear will now turn the large
intermediate gear causing the intermediate shaft ag~
sembly to rotate clockwise. The intermediate shaft
drum pinion gear will now turn the large drum gear
and drum counterclockwise. In Reverse, the RH
reverse oil clutch assembly is locked up to the re-
verse spider gear by hydraulic pressure. This will
cause torgue to be transferrved from the reverse
gecond reduction pinion gear fo the large intermedi-
ate gear causing the intermediate shaft assembly to
rotate counterclockwise. The intermediate shaftdrum
pinicn gear will now turn the large drum gear and
drum clockwise.

130, Hydraulic Systemn {Power Controlied
Winch),

1-31, GENWERAL, {See Figure 1-15) The hydraulic
systerm consists primarily of 2 foot valve, suction
filter, hydraulic pump, pressure filter, control valve,
forward eil elulch, reverse oil cluteh, oil brake,
pressure gauge, clufch cooling oil relief valve, brake

cooling oil relief valve, and associated hydraulic
lines. The foot valve prevents suction line drainback
and resuiting delays in obtaining normal pump pres.
sure output, especially with cold oil. The filters re-
move contaminants from the oil, The hydraulic pump
supplies pressurized oil for the system. The control
valve converis handling gear position into appro-
priate hydraulic oil flow distribution and regulation.
The forward and reverse oil clutches lock up and
transmit torgue under high oil pressure and disen-
gage when under low pressure, Theoilbrake releases
under high oil pressure, fully applies under no or low
oil pressure, and partially applies under intermediate
pressures. The pressure gauge is mounted on the
handling gear housing and indicates brake releass
pressure. The clutch cooling oil relief valve regulates
oil flow fo dump out of the control valve and provides
only enough back pressure to assure adequate oil flow
for cooling the clutches when disengaged. The brake
cooling ¢il relief valve regulates oil flow {rom the
front to the rear low pressure sections of the control
valve to assure adeguate back pressure for the flow
of cooling oil to the brake. The wvalve alsc protects
the bhrake system from overpressure which could
cause trouble in releasing the brake.
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1-32. OPERATIONAL MODES, There are five modes
of winch operation, These modes are as follows
{refer to paragraphs 1-33 through 1-37),

1. NEUTRAL trol vale let port. The neutral spool position allows
gh-the gpen center valve, into the
dssages, and out the dumi port

2. FORWARD (line in)

3. BRAKE INCHING (inching line out) ~while undergoing nermal

ranlic work thatis done by

4. REVERSE (iine out)

Cthefcooling oil relief valve.
in the control valve dump
ic pressure, in the work-

5. BRAKE OFF (semi-free spool}
1

1-33., HYDRAULIC SYSTEM IN NEUTRAL, (See Fig- ing i stem| fises above 2
ure 1-16.) The system is placed in NEUTRAL by PSL. are 18 qoi higt énoi_zgh {0 release the
removing hand restraint and allowing the control brake uate either oil clutch assembly but is
handlever to return to the Neutral position. The hand- adequa lubricate and copl bath clutches and keep
lever follows this movement to NEUTRAL throughthe the {1 all xcess oil flowing past the
mechanical push-pull cable from the spring-loaded open p

w3-23
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FIGURE 1~17. HYDRAULIC SYSTEM IN FORWARD

1-34, HYDRAULIC S3YSTEM IN FORWARD, (See
Figure 1-17.)) The system ig placed in FORWARD
(line in) by pulling the control handlever all the way
back fo the Forward position. The handlever trans-
mits this movement to the control spool in the con-
trol valve by mechanical push-pull cable and the
position is recognized by a defent stop without lock.
With the spool in the Forward position, the open
center flow paseage arcund the spool and out the
dump port, is blocked. Pressure builds up rapidly in
the control valve pressure inlet and forward overlap
valve supply core passages. Oil flows from the inlet
passage to the brake release port and forward over-
lap pilot passage througha §.095 inch diameter orifice.
This orifice momentarily retards preséure buildup
and scoftens clufch engagement and brake release. As
scon as oil pressure at the pilot end of the forward
overlap valve spool rises above 20 PSI, the spring-
loaded spool will move, shunting high pressure oil
directly from the forward overlap valve supply core
passage to the forward clufch port passage where it
is transmitted fo the clutch for engagement pressure,

1-24

The forward overlap valve assures that brake release
pressure buildup leads the forward cluich engagement
pressure buildup by 20 PSIL. . '

A second high-pressure supply to the forward clutch
port passage is opened by the control valve control
spool during the final 20 perceni of spool travel to the
FORWARD position. At this point, high pressurs oil
from the forward cluich port bleeds through anori-
fice in the spring side of the forward overlap valve
spool, balancing the pressure ai the pilot end of the
spool and returning the overlap valve to the off posi-

- tion.

When the pressure starts toriseabove 200 {4B) P35I, in
the contrel valve cavity af the inlet port, the excess
pressure forces the spring-loaded plunger in the
relief valve off its seat and high-pressure oil is by~
passed to the forward, low-pressure core passage,
religving the excess pressure. A 0.03 inch diameter
orifice in the relief valve plunger tip damipens surges
by allowing oil, trapped behind the plunger, to escape
slowly. Some of the relief valve bypassed oil, and

b



other leakage oil, in the forward, low-pressure pas-
sage is transmitted to the oil brake for cooling and
lubrication. The low-pressure oil for brake cooling
ig regulated by an ovifice in the brake cooling oil
relief valve poppet. After passing through the orifice
and drain holes in the poppet, the residual oil mixes
with other leakage oil in the rear, low-pressure pas-
sage., If the oil is toe cold and thick to pass freely
through the poppet orifice, the back pressure in the
forward passage will increase until the poppet opens
at 20 P8I, allowing oil to bypass the orifice to reduce
back pressure. Oil in the rear, low-pressure passage
ieaves the valve through the reverse cluteh line for
clutch cooling. Any residual il is discharged to dump
through the cooling oil relief valve.

1-35. HYDRAULIC SYSTEM IN BRAKE INCHING.
{See Figure 1-18,) The system is placed in BRAKE
INCHING {gradual brake release) by slowly pushing
the control handlever out of the Neutral position
toward the Reverse position. The handlever trans-
mits this movement to the contrel valve control spool

Specifications and Descriptions

by & mechanical push-pull cable. The hydraulic sys-
tem flow conditions at the beginning of initiating brake
inching are described in paragraph 1-33. As the con~
trol spool moves off the Neutral position, the open
center flow passage arcund the speol and into the low
pressure core passages is blocked. Pressure builds
up in the contrel valve inlet passage with a restricted
flow cutlet fo the brake release pert passage through
a 0.095 inch diameter orifice. The orifice retards
brake release pressure buildup. Pressure buildup is
further retarded by a restricted flow path fo dump
around a iapered portion of the control spool. The
farther the control spool moves away from Neutral,
the more the taper closes off the flow path to dump
and the higher the buildup of brake release pressure.
When brake release pressure reaches approximatety
120 P3I, the pressure is sufficient to shift the reverse
overlap valve spool, This connects the brake release
pressure port to the reverse clutch port, The reverse
overlap valve assures that brake release prassure
buildup leads the reverse cluich engagementpressure
buildup by approximately 110 P31, In this way, brake
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FIGURE 1-19, HYDRAULIC SYSTEM IN REVERSE

reiease is progressive and gradual with full release
occurring after positive reverse cluich engagement.

When presgure starts to rise above 220 {#5) PSI, in
the control valve cavity at the inlet port, the excess
pressure forces the spring-loaded plunger in the
relief valve off its seat and high pressure oil is by-
passed to the forward, low-pressure passage, religv~-
ing the excess pressure, A 0.031 inch diameter ori-
fice in the rellef valve plunger tip dampens surges by
allowing oil, trapped behind the plunger, to escape
slowly. Bypassed oil from the relief valve mixes with
other leakage oil and the combined fiow discharge
from the control valve is pressure regulated by the
brake cooling oil relief valve and cooling oil relief
valve. Some of this reguluted leakage is routed to the
oil brake and forward eluteh for cooling the brake and
clutch discs.

136, HYDRAULIC SYSTEM IN REVERSE, (See Fig-

ure 1-19.) The system is placed in REVERSE (line

1-26

out} by pushing the control handlever to the Reverse
posifion. The handiever transmits this movement o
he control valve spool by a mechanical push-pull
cable. With the control spool in the Reverse position,
the open center passage around the spool and into the
low-pressure passages is blocked. Pressure builds
np rapidly in the conirol valve inlet passage and in
the passage leading to a cavity just forward of the
reverse clutch port. A space between lands on the
contrel spool provides a passage between the two
cavities so that oil is routed to the reverse cluich.

Brake release pressure is built up downstream of a
5.095 inch diameter orifice between the valve inlet
port and the brake rvelease port. During the final
increment of spool travel, pil is routed arounda spool
tund to the brake release port. A tapersd relief on the
control spool and prevents too rapid apressure puild-
up. Pressure in the inlet port is regulatedio 220 (£5)

PSI by the control valve relief valve as described in,

paragraph 1-34.
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FIGURE 1-20. HYDRAULIC SYSTEM IN BRAKE OFF

1-37. HYDRAULIC SYSTEM IN BRAKE OFF. (See -

Figure 1-20.) The systeni I8 placed in BRAKE OFF
free-spool} by pushing the control handlever all the
way forward to the BRAKE OFF position. The hand-
lever transmits this movement to the valve spool by
a mechanical push-pull cable. The hydraulic system
flow conditions prior o initiating handlever movement
are the same as in NEUTRAL or REVERSE. With the
control spool in the BRAKE OFT position, all high-
pressure flow paths are Dblocked by the valve spool
except the pressure flow path to the brake release
port, Pressure increases rapidly in the brake port

and fluid pressure fo the brake piston fully releases
the brake. Wrake release pressure is limited by the
relief valve as described in paragraphs 1-34 through
1-36. Some hypagsed relief valve cil and leakags il
i transmitied to the brake and forward and reverse
cluteh assemblies to provide cooling for the hrake
ctutch discs, Operation in BRAKE OFF should be
iimited to avoid overheating the oil as the pump works
against full output pressure in this position. The
Brake Off operation is not a true free-spool condition
as it does not mechanically disengage the drum
pinion gear.
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Section 2

2-1, GENERAL,

2-2. The W8K Direct Drive and Power Controlled
winches use tractor mounted controls. These controls
allow the operator to either pay-out or puli-in line
easily without leaving the iractor. Every operator
must know the exact operating procedure of these
conirols prior to operating the winch,

2-3. OPERATIONAL PRECAUTIONS,

2-4. Observe the following PRECAUTIONS to pre-
vant injury to personnel and damage Yo equipment.

a. Report damage or erratic operation of winch or
pressurs gauge immediately.

b. Do not stand while operating the tractor or the
winch,

¢. Make sure that instruments and controls are
operative hefore operating the unit.

d. Do not use conirol levers or handles as machine
mounting agsists.

€. Do not use conirol levers or handles as hangers
for clothing, water bags, grease guns, lunch pails, ete.

f. Do not permit personnel in the contrnl area when
working or making checks on the machine,

g. Do not aliow riders on the machine or load.

h. Use extreme care when operating close to other
machines.

i. Avoid operating near other personnel.

i. Do not stand or permi! others fo stand in ithe
bight (loop) of a cable,

k. Do not stand or permit others to stand near the
winch or cabls when it is under tension.

. Do not use a damaged cable (broken wire or
strands, or a decrease in the diameter of the cable,
are warning signs}.

m. Do net leave the tractor while the winch line is
under tension.’

n. Do not anchor a double or two-part line to the
winch,

(€ COPY RIGHT HYSTER COMPANY 1972

OPERATION

HANDLEVER ™ BUTTON
/ BRAKE
| #"HANDLEVER
QUADRANT
BAR

FIGURE 2-1. OPERATING CONTROLS FOR
DIRECT DRIVE WINCH

0. Naver attempt to clean, oil, or adjust 4 machine
while it is in motion.

p. Authorized operators only!
2-5, OPERATING PROCEDURES,
2-6, Direct Drive Winch, (See Figure 2-1.)
2-7. SETTING THE BRAKE. To set the brake, pull
back on the Brake Handlever. The brake will remain

in BRAKE APPLIED until manually moved.

2-8. RELEASING THE BRAKE. To release the
brake, proceed ag foliows:.

a. Pull back slightly on the Brake Handlever.

2-1
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BRAKE OFF
REVERSE ,
BRAKE INCHING'§
NEUTRAL
FORWARD

HANDLEVER
BRAKE OIL

PRESSURE
GAUGE

FIGURE 2-2, OPERATING CONTROL FOR
POWER CONTROLLED WINCH

b. Depress the release button.
o. Push the brake Handlever forward.

NOTE If the winch is equipped with the optional
automatic brake (see Figure 1-7), the winch
may haul-in line with the mechanical brake
set, but the brake must be released to pay-
out line. '

9.9, HAULING-IN LINE, To haul-in line, proceed
as follows:

a. Disengage the tractor master clutch.

b. Dlace the tractor transmission in NEUTRAIL.

2-2

¢. Pull the Clutch Handlever all the way back to the
FORWARD position.

d. Releaze the brake (refer to paragraph 2.8},
e. Engage the tractor master clutch,

NOTE Line speed is varied by throttling the trac-
tor engine.

9.16. STOPDPING THE WINCH. To stop the winch,
procseed as follows:

a. Throttle down the engine. -

h. Disengage the tractor master clutch and apply
the brake at the game time,

NOTE  The brake may be set bsfore the tractor
master cluich is disengaged if the winch is
equipned with an automatic brake.

9.11. PAYING-OUT LINE UNDER POWER. To pay-
out line under power, proceed as follows:

a. Disengage the tractor master clutch.

L. Push the winch Ciutch Handlever past NEUTRAL
and intc REVERSE.

o. Release the brake (refer to paragraph 2-8).
d. Engage the iractor master clutch.
NOTE  Line speed is varied by throttling the engine.

2.12. SHIFTING TO NEUTRAL, To shift to NEU~
TRAL, proceed as follows:

a. Disengage the tractor master clutch.

b. Move the Clutch Handlever to NEUTRAL (straight
upj.

CAUTION Do not operate the winch while the irac-
tor is in motion.

2.13, Power Controlied Winch,
{See Figure 2-2.)

2.14. The single hand control lever is used to select
any one of five medes of operation: NEUTRAL,
FORWARD (line in), BRAKE INCHING (gradual brake
release), REVERSE (line out) and BRAKE OFF (free-
spooling). The Brake Inching position will be found
useful where a finer conirol for paying out line is
required, such az pipelining, matching pipe flanges,
rescue work, ets, The Brake Off position allows
semi-~free-spool operation where cable can be payed
out without power to the PTO drive shaft.



2.15. OPERATION. To operate the winch, proceed
asg foliows:

a. For NEUTRAL, the handlever is spring-centered
to NEUTRAL and will remain in this posifion until
moved by hand, The handlever will automatically
return to NEUTRAL from any position, except
BRAKE-OFF. In NEUTRAL, the brake is fully applied.
The winch brake oil pressure gauge will be in the
lower green zone,

h. For FORWARD, pull handlever zll the way to the
left (toward operator) tc the FORWARD position and
hold. In FORWARD, the brake is completely releasead,
the forward clutch engaged, and the drum will haul-in
line at a rate dependent on load and tractor engine
speed. The winch brake oil pressure gauge will be in
the upper green zone.

CAUTION Do not stail the tractor converier for
prolonged periods of fime,

¢, For BRAKE INCHING, ease handlever slowly to
the right (away from operator) through the BRAKE
INCHING band shown on decal near handlever. This
will gradually release the brake, As the brake nears
the release point, the tractor torgue converter and
winch reverse clutch will assume control of the load
to inch line out under power, The winch brake oil
pressure gauge will rise from the lower green zong,
pasa through the red zone, and remain in the upper
green zone as the handlever approaches REVERSE.

Operation

d. For REVERSE, push the handlever to the right
(away from operator) until a stop is felt and lever is
in REVERSE. Hold in this position.

WARMING Do not force the lever past the stop.
This will place the winch in the BRAKE
OFF detent, resulting in possible uncon-
trolled line pay-out.

In REVERSE, the brake is completely resleased, the
reverse clutch engaged, and the drum will pay oul
line against resistance of the tractor forque con-
verter. Tractor engine speed may be increased from
jdle to increase line speed. The winch brake oil
pressure gauge will rise quickly through the red zone
to the upper green zone. '

e. For BRAKE OFF, push the handiever all the way
to the right (away from operator) into the BRAKE
OFF detent position. The handlever will remain in
this position until manually pulied ouf of deleni, The
winch brake oil pressure gauge will be in the upper
green zone. In BRAKE OFF position, winch drum
will free-spool.

CAUTION Do not operate wineh for extended periods
of time in the BRAKE OFF position,
Overheating may result due to the hy-
draulie pump working continucusly at full
pressure output,

2-3/2-4
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Section 3
TROUBLESHOOTING

3.1, GENERAL, and the corrective action that should be taken to

restore the winch to normal operating condition.
3-2. Tables 3-1 and 3-2 are trouble analysis check The information contained in Table 3~1 applies to the
charts that include the mosi common troubles that Direct Drive winch., The information contained in
may be encounfered, the probable cause of the frouble, Table 3-2 applies to the Power Controlled winch.

TABLE 3-1. TROUBLE ANALYSIS CHECK CHART FOR DIRECT DRIVE WINCH (Sheet 1 of 2)

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Hard to Shift into ~ Control cable damaged. ] Check for pinched, rusted, or broken cable

Forward or Reverse housing. Replace if found defective,
Control cable improperly Check and adjust as necessary. Refer to paragraph
adjusted. 49,
Linkage binding or rusted, Clean, straighten, repair or replace parts as

Necessary.

Dental cluteh too tight on hub Remove dental clutch, dress teeth with fine stone,
teeth or teeth rough. and replace parts if necessary.

Will Not 8fay in Detent ball and spring dam- Replace spring if broken. Check that ball is free

NEUTRAL Position aged or sticking. in the bore. Lubricate ball, spring and hore.

Annular groove on shifter shaft | Replace shifter shaft.
elongated,

Dental cluiches installed back~ | Inatall the dental cluteh so chamifersd ramp will
wards. face pinion gear.

Jumps Out of Geary Dental teath worn. Check for dental testh wear om
: a. Dental Clatch.
b. Dental Cluteh hub,
¢. Forward pinion gear.
d. Reverse pinion gear.
Replace above components if teeth are rounded.

Shifter fork improperly posi-~ Check for losse anchor screw on:
tioned on the shifter shaft. a. Forward shifter fork,

b, Reverse shifter fork.
Tighten securely and lock with lockwire,

Dental clutches installed Install the dental clutch so chamfered ramp will
backwards. face pinion gear.
Shifter forks instalied back- Install the shifter fork so anchored end faces
wards. . toward the center of the winch.
Brake Not-Holding or Water in brake compartment Drain water £rom brake compartment each day if
Hard fo Apply resuliing {rom condensation necessayy.

or marine use.

@©COPYRIGHT HYSTER COMPANY 1972 3-1




Troubleshooting

TABLE 3-1. TROUBLE ANALYSIS CHECK CHART FOR DIRECT DRIVE WINCH (Sheet 2 of 2}

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Brake Not Holding or Brake lining saturated with oil,

Hard to Apply (Cont.)

Replace lining, clean brake wheel and adjacent
surfaces, locate and eliminate source of oil

contamination.

Improper clearance between
brake band agsembly and brake
-wheel.

Check that clearance is approximately 1/32-inch.
Refer to paragraph 4-13.

Worn brake lining.

Replace with new lining.

Brake cable improperly
adjusted.

Adjust eable ends so Brake Handlever applles
brake before it reaches end of fravel. Refer to
paragraph 4-14,

Brake control cable assembly
not anchored securely.

Check for loose connection of control cable housing
t0 the:

a. Handling Gear mounting bracket.

b. Winch control housing bracket.
Tighten securely and lock with jam nut.

Control cable danﬁaged.

Check for pinched, rusted, or broken cable
housing. Replace if found defective,

Brake linkage set for overwind | Change linkage for underwind operation. Refer to
operation and winch is used for | paragraph £-19.

underwind operation.

Brake linkage set for under- Change linkage for overwind operation. Refer to

wind operation and winch is
used for overwind operation.

| paragraph 4-15.

TABLE 3-2. TROUBLE ANALYSIS CHECK CHART FOR POWER CONTROLLED WINCH (Sheet 1 of 4}

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION

Erratic Operation Low oil level, "Add oil as necessary. Refer to Table 4-1.

Pump cavitating due to air Check the following for air leaks:

leaks in hydraulic system. . Suction manifold cover gasket.
b. Suction manifold cover screw tightness.
¢. Suction hose to manifold connection.
d. Suction hose to pump connectien.
€. Suction hoge for cracks or collapsed

condition.

{. Suction manifcld pick-up tube weld connec-
tion to manifold,

g. Pump shaft seal.

CAUTION Use only Hyster Approved gaskets and
hoses. :

Stuck or clogged suction foot
valve,

Clean or replace foot valve as necessary fo
remove restriction.




| Troubleshooting
TABLE 3-2. TROUBLE ANALYSIS CHECK CHART FOR POWER CONTROLLED WINCH {Sheet 2 of 4}

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION
Erratic Operation Push-pull cable out of Check for proper adjustment ag cutlined in para~-
{Cont.) adjugtment. graph 4-27. Adjust if necessary. Double check

push-pull cable casing to be sure it 15 securely
anchored on hoth ends. :

Tractor engine idling oo low. Adiust to correct idle RPM.

01l viscosity too high. Drain oil and refill with specified hydraulic oil.
Refer to Table 4-1.

(il too cold, Aliow oil to warm before operating the winch,
Liow oil pressure. Refer to LOW OIL PRESSURE troubleshooting
: procedures.
Low Gil Supply Refer to ERRATIC OPERA~
Pregsure TION troubleshooting
procedures. :
Leaking pressure hoges and Check for leaks and replace components where
fittings. necessary.
Defective or improperly Check relief valve setting with pressure gauge &s
adjusted relief valve. outlined in paragraph 4-25, Replace Relief Valve

Asgembly if defective.

NOTE Do not rely on brake release pressure
gauge when adjusting relief pressure.
Always use a calibrated gauge.

Brake Oil Pressure Gauge Check gauge reading against a calibrated gauge.

defective. Replace if gauge is faulty.
Internal slippage {(leakage} in Check pump for pressure output only after all the
the pump. above checks have been made.

0il Brake Not Refer to LOW OIL PRESSURE

Releasing troubleshooting procedure.

Refer to LOSS OF OFERATING
OIL PRESSURE IN BRANCH
LINES troubleshooting

procedure,

Brake cooling oil relief valve Check relief valve poppet for freedom of operation

stuck in closed position. | {(refer to Section 5). Check for correct specifica-
tion spring {refer to Table 1-1).

Friction disc/separator plate Replace high limit discs and plates with thinner

pack thickness excessive. ones {see Figure 5-17, Step 9.

3-3




Troubleshooting

TABLE 3-2. TROUBLE ANALYSIS CHECK CHART FOR POWER CONTROLLED WINCH (Sheet 3 of 4)

TROUBLE

PROBABLE CAUSE

CORRECTIVE ACTION

Overheating

Operating in BRAKE-OFF fco
iong.

Position handlever in NEUTRAL when free spool
condition is not required. Inm BRAKE~OFF posgition
the pump continually works against high pregsure
releasge. '

8pool travel improperly
adjusted.

Check and adjust as necessary. Refer to para-
graph 4-26.

Excessive inching.

Allow oil to coocl periedically,

MOTE Install heat exchanger if excessive
inching i8 necessary.

Clutch cooling cil valve not
opening.

Check and clean valve. Replace valve, if neces-
sary (see Figure 5-6, 3tep 6).

Plugged suction filier.

Remove suction filter, clean, and replace. BSee
Figare 4-3.

High cocling oil pressure.

Check cooling oil pressure {refer to paragraph
4-25), Replace cooling oil velief valve assembly
if reading is over 7 P8I at the forward or reverse
port. Refer to paragraph 4-25, step u.

Insufficient clutch assembly
clearance.

Adjust to correct clearance. See Figure 5-12,
Step 10.

Check causes listed above,

Checlk all points listed above.

Loss of Operating Oil
Pressure in Branch
Lines

Control valve spool travel
improperly adjusied.

Check spools for correct travel. Refer to para-
graph 4~26.

Broken cast iren seal ring on
the bevel gear shaft,

Replace:
a. LH seal ring if low pressure is indicated
when handlever is shifted to FORWARID,
b. RH seal ring if low pressure is indicated
when handlever is shifted to REVERSE.

NOTE A broken geal ring is the most common
cause of a pressure differential between
the two clutches.

Check preload on bevel gear shaft and adjust if

necessary to prevent additional breakage of seal

rings. See Figure 5-16.

Damaged bevel gear shaft
geal ring grooves.

Checlk grooves for taper, scoring, and rust.
Replace or rebuild shaft if surfaces between the
inner side of groove and seal ring arve not flat.

Damaged bevel gear shaff
bearing retainers.

Check retainers for grooves, scoring, and rust.
Replace retainers if found defective.

Defective spline seals on the
bevel gear shaft.

Always replace these seals when the bevel gear
shaft bas been removed. See Figure 5-16, Steps
6 and 7.

e .
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TABLE 3-2, TROUBLE ANALYSIS CHECK CHART FOR POWE]

Troubleshooting
ONTROLLED WINCH (Sheet 4 of 4)

TROUBLE

PROBABLE CAUSE

COBRRECTIVE ACTION

Loss of Operating Oi}
Pressure in Branch
Lines {Cont.}

Damaged clutch piston, piston
retainer, or O-rings.

and piston retainer cavity for damage.
cored or broken. Always replace both

Cluteh cooling oil vaive plunger
noti seating.

flean valve. Replace spring if weak or

broken.- Figure 5-6, Step 6.

Damaged brake piston, piston
housing, or O-rings.

| Check plston and piston housing cavity for damage.

Replace it sco" d o1 broken. Always replace both
ake_is repalred

(il Brake Slipping

Worn friction dises.

Replace the friction discs and separator plates if
too thin:or scored. See Figure 5-17 and Takle I-1.

Notches worn in brake assem-
bly cage or hub.

Replac_'é the cage and/or hub. See Figure 5-17.

Broken helleville spring.

Replace with a new spring. BSee Figure 5-17.

Brake Releases Before
Clutch Engagement

COverlap valve in contrel valve
not functioning or out of
adjustment.

Jvalve springs (refer to Table 1-1}.
On reverse (lme out), check adjustment of reverse
overlap valve {refer {0 paragraph 4-25, step p).

High Oil Level

Engine oil transferring past
pump ahaft seal into winch
hydraulic system (only on
gome tractor applications}.

Replace pump shaft seal. Refer to Section 6.

Forward or Reverse
il Clutch Not

Engaging

Refer to LOW OIL SUPPLY
PRESSURE troubleshooting
procedures.

Refer to LOSS OF OPERAT-
ING 011 PRESSURE IN
BRANCH LINES trouble-
shooting procedures.

Worn friction discs.

Replace the friction discs and separator plates if
too thin or scored. See Figure 5-17 and Table 1-1.

Forward or Reverse
il Clutch not
Releasing

Broken or weak release
Springs.

Check springs and replace as necessary {(see
Figure 5-6 and Table 1-1).

Too liftle operating clearance
in friction disc pack.

Measure gap between cover plate and top friction
disc and adjugt shims as necessary (see Figure
5-12, Step 10).
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Section 4

4-1, GEMERAL.

4-2, This section contains instruciions for perform-
ing SafeGuard Mainlenance, adjustment of centrol
linkage and the bydraulic systern, and for uait paint-
ing, All instructions given in this section may be
performed using siandard shop tools.
tools are required,

No special

4.3, SafeGuard MAINTENANCE,

4-4, SafeGuard Maintenance is a planned mainten-
ance program which includes pericdic inspection and

SERVICE INSTRUCTIONS

labrication. SafeGuard Maintenance should be cor-
related closely with the operating hours recorded on
the tractor SERVICE METER.

4.5, SafeGuard MAINTENANCE AND
SERVICE INSPECTION SCHEDULE,
{Refer to Table 4-1.}

4-8. The following table is outlined in two schedules:
the hourly schedule and the periodic schedule. If the
unit is operated more than eight hours per day, the
hourly schedule should be followed. If the unit is
operated eight hours or less per day, the pericdic
schedule should be followed.

TABLE 4-1. SafeGuard MAINTENANCE AND SERVICE INSPECTION SCHEDULE (Sheet 1 of 3

REFER SCHEDULE {Hour/Period)

TO 8/150/] 500/(1000/ 12000/

FIG. NO. ITEM dylwk |3 mo[6 mo {1 vyr QUAN, TYPE PROCEDURE

4-1 01l Level V C 18 Gals. |SAE 80, MIL-L~ | Check winch oil at level
(Direct Drive) H 21058, for tem- | pilug @3 on right side of

A peratures above | winch., Add oil as re-
. N +10°F. SAE 10, |guired atplug 3.
G MIL-1-21048, Drain oil at plug @ and
E or MIL-L-45199 | ¢} .
Series 3, f
eres =, Lor NOTE When checking
temperatures . .
- winch oil level on
+10°F and )
winches mounted on
lower. s
powershift tractors, stop
ngi to obtain correct
4-1 0Oil Level \/ C %20 Gals. |Automatic Trans- engn?e . .
. . reading. For winches
{(Power Con- H mission Fluid mounted on divect drive
trolied) A "DEXRON', for . ’
B {ractors, disengage
N temperatures
tractor master cluich to
G above -10°F, obtain correct readin
E SAE 5W, MIL- | &
L-21048, or CAUTION If winch is
MIL-1-45199 new or overhauled, drain
Beries 3, for after 50 hours of opera-
temperatures tion, then flush, refill,
-10°F and replace pressure filter
lower. element, and service
suction filter.

4-1 Brake and V} Variable | Water and/or Remove plug D and
Transmission ofl. drain any accumulation
Comparimenis of water or oil in brake
(Direct Drive) compartment. Beplace

' plog & . Loosen plug (B
and drain any accumula-
iion of water in

E)ICOPYRIGHT HYSTER COMPANY 1977
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Service Instructions

TABLE 4-1. SafeGuard MAINTENANCE AND SERVICE INSPECTION SCHEDULE (Sheet 2 of 3)

REFER
TO
FiG. NO,

ITEM

SCHEDULE (Hour/Period)

8/150/1500/11900/12000
dylwk 13 moj6mo | 1 yr

QUAN,

TYPE

PROCEDURE

Brake and
Transmission
Compartments
{(Direct Drive)
{Cont, )

fransmission compart-
ment. Tighten plug B
when oil appears.

Handling Gear

Few
drops.

SAE 390,

Lubricate fulcrum pin
connections and other
moving parts at end of
each eight hour shift.

Suction Filter
{(Power Con~
trolled Only)

t’lfOH-:‘.:U.mm

One

Refer to Parts
Manual.

Remove suction filter
@3 . clean thoroughly,
and reinstall.

CAUYION If winch is

new or overhauled, re-
move suction filter {3
after first 50 hours of
operation, c¢lean thor-
oughly and reinstall.

CAUTION  Suction man-
ifold cover gasket must
be in good condition to
prevent air leaks. Re-
place with Hyster
approved pasket.

5-2
5-28

Suction Hose
Clamps

{Power Con-
trolled Only)

Check both ends of sue-
{ion hose to see thatf hose
clamps are TIGHT. Re-
tighten hose clamps as
necessary.

5-2

Control Cables

Check both ends of each
cable housing to see that
they are securely
anchored. Retighten set
screw, U-bolt, or
bracket bolt as applic-
able. Check winch end of
power control cable for
condition of roll pin
anchor.

4-1

Automatic
Brake
{Optional,
Direct Drive
Only)

SRS WECTIE S s 5

High tempera-
ture grease as
follows:

Atlantic Rich-
field {(Thermo-
grease)

Remove antomatic brake
assembly € . Disassem~
hle and elean automatic
brake assembly compo-
nents. Pack the two
bearings with a high
temperature grease. Put

LR
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Service Instructions

TABLE 4-1, SafeGuard MAINTENANCE AND SERVICE INSPECTION SCHEDULE (Sheet 3 of 3)
REFER SCHEDULE {Hour/Period)
TO 8/150/|560/[1000/|2000/
FIG. NO. ITEM dy {wk {3 mo{6 mo | 1yr QUAN. TYPE PROCEDURE
Automatic g Mobhil Oil z heavy film of high
Brake E {(Mobil-temp temperature grease on
(Opticnal, R Grease #1) ratchet ring, pawl as-
. , , ang hub. DO
Direct Drive v Shell Oil Sf%mbly ang hub ‘
Onlyy (Cont. ) I ) NOT compietely fill
(Darina Grease : 5
C 1 automatic brake assem-
E ) bly with grease or
Standard Oil attempt to grease brake
{Chevron Indus- |through the vent plug.
trial Grease) CAUTION  Always in-
Texaco {Ther- stall oil seals so that
matex EP #1) lips of both seals are
Union Oil pointing inward.
(Strona HT-1)
Sun Oil (Suna-
plex 981 EP)
BP Augtralia
{Enevrgrease
HTREZ)
g1 Cable Guide \/ Multi-purpose Lubricate two grease
Rolls Grease fittings & .
(Optional)
43 Fairlead \/ Multi-purpose Lubricate six grease
{Optional) Grease fittings @ :
4-1 Swiveling \j Multi~purpose Lubricate one grease
Drawbar Girease fitting @.
{Optional)
4-1 Pressure C Oné Refer to Parts Replace with Hyster
4-2 Filter {Power H Manual, approved filter element
Controlled A €3. Coat O-ring and
Only) N backup ring with multi-
G purpose grease to en-—
E sure a leak proof seal
betwaen filter and case,
523 Bevel Gear ‘/ Befer to Parts Pry lockwasher tangs
{Step 17} { Shaft Locknut Manual if neces- {away from locknut flats
sary to replace and retighten locknut to
lockwagher. 200 ft-1bs torque. Bend
Ilockwasher tangs over
locknut flats




Service instructions

Oft LEVEL PLUG

BRAKE CCMPARTMENT
DRAIN PLUG

TRANSMISSION

G

AR

AUTOMATIC BRAKE
{OPTIONAL)

A

FIGURE 4-1.

4

SafeGuard MAINTENANCE DIAGRAM (Sheet 1 of 2)
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Service Instructions

CABLE GUIDE
ROLLS (OPTIONALJ.

0 SWIVELING
DRAWBAR {OPTIONAL}

O _ PRESSURE FILTER

FIGURE 4-1.

4.7, ADJUSTMENT PROCEDURES,

4.3, Adjustment procedures for' the Direct Drive
Winch are limited to minor mechanical linkage adjust-
ments. The Power Controlled Winch requires mech-
anical adjustments plus hydraulic system adjustments.

4-9, Direct Drive Winch Adjustments.

4-19. The handling gear that controls the operation
of the Direct Drive Winch is mounted to the floor
plate at the front, left~hand side of the operalor’s
gseat, The linkage connecting the handlevers to the
clutches and brake will periodically regquire minor
adjustments.

4-11, ADJUSTING CLUTCH HANDLEVER, (See Fig-
ures 4-3 and 4-5.) The Cluteh Handlever (see figure
2.1} controls the dental clutches through a plastic-
lined control cable. The shifter assembly will shift
the dental clutches into Forward, Neutral and Reverse
positions when the contrel cable to the cluich hand-
lever is properly adjusted, To adjust the position of
the elutch handiever, proceed as follows:

a., Remove the LH upper access cover and place
the shifter assembly in Neutral (see Figure 4-3).
The shifter linkage will positively detent fo this
position. '

SafeGuard MAINTENANCE DIAGRAM (Sheet 2 of 2)

b, Adjust the rod end, at the winch control housing,
so that the small cable grommet, threaded cable end,
and center of the clevig pin are at dimension @ and
€}, respectively, as shown in Figure 4-5.

Allow the clutch handlever fo move as ad-
justments are made, The shifter assembly
must remsain in NEUTRAL during the mea-
surement check.

NOTE

¢. Adjust the conircl cable rod end at the cluich
handlever as necessary to place the handiever vertical
and in the center of travel when the shifter assembly
is in Neutral,

d. Make sure that Forward, Neutral and Reverse
can be selected by moving the Clutch Handlever to the
corresponding position.

e. Ensure that jam nuts ars tight at each cable
rod end,

4-12. ADJUSTING THE BRAKE. The Brake Hand-
lever (see Figure 2-1) controls the brake through a
plastic-lined control cable (identical to the cluteh
control cable). Two adjusiments are required fo
properly adjust the brake, Refer to paragraphs 4-13
and 4-14, :
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Service Instructions

O-RING
BACK-UP RING
FILTER ELEMENT—

FILTER CASE—
428

SGCTION FILTER PRESSURE FILTER

PIGURE 4-2. SUCTION AND PRESSURE FILTERS, POWER CONTROLLED WINCH

BRACKET BUSHING (2 REQ'D)
/
UPPER CRANK \%:; P22 SHIFTER CRANK
oI A 1/ BRACKET
51 1/, CAPSCREW {2 REQ'D)
ROD END -] T SPRING TRANSMISSION
SHIFTER 0 : /| DET COVER
CRANK  ~ ~=,\w' iF: / DETENT BALL ;/ SHIFTER
assemely B Hp & = RN FORK
i — Y
H 4 Ty PR
SHIFTER | FN ey |
SHOE @ 4 ' : Ki“‘ Q
{2 REQ'D) ~"*~
LOCKNUT , SPRING ?gigé’ﬁﬂ LOCKSCREW
SFACER O-RING : SHIFTER
WASHER SHAFT
MOTE: Assembly shown in neutrai position {viewed from drum end). 7360

FIGURE 4-3. DIRECT DRIVE SHIFTER ARRANGEMENT



4-13. BRAKE BAND ADJUSTMENT. (See Figure
4-4.3 To adjust the brake band, proceed as follows:

a. Remove the small brake cover from the left-
hand side of the winch.

b, Push the brake handlever to its full release
posgition.

¢. Loosen jam nut £§.

d. Turn adjusting link @) until there is approxi-
mately 1/32-inch clearance between the brake band
and brake wheel or until there is just enough clear-
ance to prevent ‘‘brake drag'’,

e. Tighten jam nut €3.
f. Replace the brake cover.

4-14. BRAKE HANDLEVER ADJUSTMENT, (See
Figure 4~5.) To adjust the positioning of the Brake
Handlever, proceed as foliows:

&. Adjust the brake band. {Refer toparagraph4-13,)
b. Loosen pable rod end jam nut,

e, Adjust the conirol cable at the winch control
housing end until dimension @ is obtained (distance
between the csble end and the centerline of the rod
end pin).

g. Tighten the jam nuf.

#, Push the Brake Handlever fo the full release
position,

1, Adjust the push~pull cable atthe Brake Handlever
end until dimension {8, Figure 4-5, ls obtained.
Tighten jam nut.

4~15, OVERWIND ADJUSTMENT PROCEDURE,
When the cable passes over the top of the drum dur-
ing forward rotation, the drum is said to be over-
winding, Unless otherwise specified, the winoh is set
to overwind at the factory, The Dbevel gear shaft
assembly, brake agsembly, and drum assembly must
be rearranged when using an original underwind
wineh for overwind operation (refer to paragraphs
4~15 through 4-18),

4-18. Bevel Gear Shaft Overwind Arrangement, (See
Figure 4-6,) To arrange the bevel gear shaft for
overwind operation, proceed as follows:

a. Pull the bevel gear shaft from the right-hand
slde of the winch far encugh to enable switching of the
bevel gear and the spacers, Refer to Section 5,

Service Instructions

FIGURE 4~4. BRAKE BAND ADJUSTMENT

b. Arrange the spacers and bevel gear go the bavel
gear meshes on the right~hand side of the PTO
shaft agsembly.

¢. Install bevel gear shaft,

MOTE This change in operation may affect gear

DIAGHAM, DIRECT DRIVE WINCH

iash, but should not affect the shaft endplay,
However, both should be checked and ad-
tusted if necessary,

a = 2“5/8”

TIGURE 4-5, ADJUSTMENT OF BRAKE LINKACE

DIRECT DRIVE WINCH
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UNDERWINDING

FIGURE 4-6. BEVEL GEAR SHAFT OVERWIND

AND UNDERWIND ARRANGEMENT

Y —

I TINETNRELLE ST N ETINILT eFFIiriiig

o
2

COVERWINDING

ERL LSS ETIRI T RATREIRIIII

TIGURE 4-7. PRAKE BAND OVERWIND AND

UNDERWIND ARBAMGEMIENT

4-17, Brake Assembly A¥rangement. If the winch is
""h:é_{sl_-,\_.fo-llow BroCE~
by 4 the wingh is equipped

g, Brake Band '.
anchoring end of
positions of pins Y a,n_'d'@.-'”

4-7,) Change the
hy'‘changing the

NOTE Pin €3 cotingcts the moveable end of the
hand to the:crank, This pin is 4-5/8 inches
long and otter pin hole in the center.
Pin {D is 623/8 inches long and has a tapped
hole in the. end. It anchors the band and
provides a bivt.for the orank.

b, Automaiic Brake' [Optionaly, (See Figure 4-8.)
Interchange position.o b_;r‘éike pard pins €3 and & per
step a above. Remove the automatic brake assembly
and reinstall so that the word OVERWINDING is fac-
ing outward. '

4-18. Drum Assembly Arrangemeni., (See Figure
4~9.) The cable on the drum must be anchored and
wound in the opposite direction for overwind opera-
tion. To setup fhe drum for overwind operation,
follow provedure a for Hi-Capacity (Lo~Speed) drum
and procedurs b for standard drum:

WARNING Use extreme care when removing the
cable end ferrule from the drum, When
the cahle lock is removed, the cahble may
spring out with extreme force.

4. Hi-Capacity (Lo-Speed Drum:
1. Unwind the cable

2. Unscrew capscrew {4) and remove ferrule

lock (3) and ferrule (2).

3., Break or cut the tack welds securing the
filler (1) and smooth the ragged sdges of filler and
groove by grinding.

4. Tack weld the filler in the overwind position,

5, Lock ferrule (2) in overwind position with
ferrule lonk {3) und capscrew {4).

h. Standard-Speed Drum:
1. Unwind the cable,

3, Unscrew capscrew (3) and remove ierrule
ook () and farrale (4),

3. Reverse the pesition of the filler (2} from
underwind to ovarwind.
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UNDERWINDING yd

W3iBR

FIGURE 4-8. AUTOMATIC BRAKE (OPTIONAL) OVERWIND AND UNDERWIND ARRANGEMENT

G
'y
<&

OVERWINDING

UNDERWINDING

HI-CAPACITY (LO-SPEED) DRUM STANDARD DRUM

FIGURE 4-9. WINCH DRUM OVERWIND AND UNDERWIND ARRANGEMENT

4~9
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4. Place ferrule (4) in overwind position and
secure with ferrule lock (5) and capscrew (3).

NOTE The overwind ferrule lock (5) is different
than the underwind ferrule lock (86).

4-19, UNDERWIND ADJUSTMENT PROCEDURE.
When the ecable is pulled under the drum during
forward rotation, the drum is said to be UNDER~-
WINDING. Unless otherwise specified, the winch is
set for overwind at the factory. The bevel gear shaft
assembly, brake assembly, and drum assembly must
pe rearranged when using an original overwind winch
for underwind operation {(refer to paragraphs 4-20
through 4232},

4.90, Bevel Gear Shaft Arrangement. (See Figure
4-7.) To arrange the bevel gear shaft for underwind
operation, proceed as follows:

a. Pull the bevel gear shaft from the right-hand
side of the winch (see Figure 5-5) far enough o
snable switching of the bevel gear and the spacers.

b, Arrange the spacers and bevel gear so that the
bevel gear meshes on the left-hand side of the PTO
shaft assembly.

c. Install bevel gear shaft (see Figure B5-16}.

NOTE This change in operation may affect gear
lash, bui it should rnot affect the shaft end-
play, However, hoth should be checked and
adjusted if necessary.

4~-21, Brake Assembly Arrangement. If the winch is
equipped with a standard brake wheel, follow proce~
dure a. Follow procedure b if the winch is equipped
with an optional automatic brake,

%, Brake Band. (See Figure 4-8.) Change the
anchoring end of the brake band by changing the posi-
tions of pins €Y and .

NOTE Pin €) connects the moveable end of the
pand to the crank, This pin is 4-5/8 inches
long and has a cotter pin hole in the center.
Pin {)) is 6-3/8 inches long and has. a tapped
hole in the end, It anchors the band and
provides a pivot for the crank,

b, Automatic Brake {Optionaly, (See Figure 4-%.)
Interchange position of brake band pins @ and-@ per
procedure a above. Remove the automatic brake as-
sembly and reinstall so that the word UNDERWIND-
ING I8 facing to the outside.

4.22, Drum Assembly Arrangement. (See Figure
4-10,) The cable on the drum must be anchored and
wound in the opposite direction for UNDERWIND

4-10

operation. To setup the drum for underwindoperation,
follow procedure a for Hi-Capacity (Lo-Speed) drum
and procedure b for Standard drum:

WARNING Use extrems care when removing the
cable end ferrule from the drum. When
the cable lock is removed, the cable may
spring ocut with extreme force.

a, Hi-Capacity {Lo~Speed) Drum:
1. Unwind the cable,

2, Unscrew capscrew (4) and remove ferrule
lock {3) and ferrule (2).

3. Break or cut the tack welds securing the
filler (1) and smooth the ragged edges of filler and
groove by grinding.

4, Tack weld the filler in the underwind position,
5. Lock ferrule (2) in underwind position with
ferrule lock (3) and capscrew {(4).

b. Standard Speed Drum:

1. Unwind the cable.

2. Unscrew capscrew (3) and remove ferrule
lock (5) and ferrule (4).

3, Reverse the position of the filler (2) from
overwind o underwind.

4, Place ;
gecurs it with

4-24. The check gi"ad]ustments for the power
controlled winch ind ude hydraulic. system pressure
checks, a control valve _spool tra checic and &

hydrauiic system pressure checks include the adjust-
ment of the relief valve and reverge overlap valve.

4-25. HYDRAULIL
(See Figure 4- 10. ‘

Ehecks .

Hoine must be OFF. before dig--
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PRESSURE, PSI
PRESSURE BRAKE
PORT FORWARD | NEUTRAL | REVERSE OFF
A 200 (£ 10} | 35MAX. | 220(£10}) | 220{(+5)
8 220 (% 10) 2-5 2.5 2.5
C 25 2-5 220 (£ 10) 25
) 220 (£ 10} 2-5 220 (£10) | 220 (£ 10)
E 15-30 10-13 15-30 15-30
HYDRAULIC A
PUMP > ™
@ N PRESSURE
SN FILTER
’ <O
CLUTCH
< ) PRESSURE LINE
contrOL @ ©
SUCTION MANIFOLD VALVE ’ BRAKE PRESSURE
WITH SUCTION S
EILTER
CONTROL—
CABLE
A FOOT
VALVE _
COOLING OIL REVERSE
RELIEF VALVE Ol CLUTCH
FORWARD
OIL CLUTCH

CLUTCH
PRESSURE LINE

W3iZe

FIGURE 4-10. HYERAULIC SYSTEM PRESSURE CHECKS

b. Remove control valve access cover plate on
upper, forward portion of left side of winch housing.

c. Remove piug from conirol valve INLET port TA]
and connsot a 400 PSI pressurs test gauge to the port.

d. Start tractor engine, warm up, and stabilize
engine speed at 1500 RPM, When winch hydraulic oil
temperature is 100-140 degrees F, read pressure
gauge with handlever in BRAKE OFF (free-spool
position}, Pressure should be 220 (35) PSL. If pres-
sure ig not correct, then:

1. Logsen relief valve locknut.

2. Turn adjusting capscrew IN fto increase
aressure or QUT to decrease pressure. Retighten
locknut after readjustment is completed.

g, Shut down tractor engine and transfer test pres-
sure gauge to FWD port . Install plug in INLET

port €3.

f. Start engine and stabilize speed at 1500 RPM
with winch oil temperature at 100-140 degrees I,

4-11
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APPROX |
INCH* == CONTROL
_ NEUTRAL SPRinG 12/ 18INGH™ ]

RETURN POSITION

- 1--:{"" ““““
sl BRAKE
REVERSE POSITION PRESSURE |,

} el 1727 FITTING ||
:zi::{‘:’“ T P
snodn Lo N

| INDICATOR

! SPECIAL

ig BRAKE OFF POSITION ‘EIC)GOULR(ESiE1S)

3/4:1 -.m.,y.-i |

e t VALVE RELIEF

BRAKE COOLING |
516" | FORWARD POSITION 011 poRT - @@

CONTROL f”fM]

s
/f/

BRAKE / /,/ VALVE

CGOLING OiL
RELIEF VALVE  RELIEF VALVE

REVERSE

OVERLAP

COGLING Ol

PIGURE 4-11. CONTRCL VALVE SPOOL TRAVEL CHECK

g. Check pressure at FWD port £} with handlever
in NEUTRAL, Pressure should be foo low to read on
a 400 PBI gauge (less than 10 P8I), I there is an
indication of high oii pressure (greater than 10 PSI),
proceed directly to step €.

h. Check pressure at FWD port @ with handlever
in FORWARD, Pressure should be 220 (x10) PSI. If
pressure is not correct, check control cahle adjust-
ment (refer to paragraph 4-27) and control spool
travel (refer to paragraph 4-26),

i. Shut down engine and {ransfer pressure gauge to
REV port @@ . Install plug in FWD port 3.

j. Start engine and stabilize speed at 1500 RPM
with winch oil temperature at 160-140 degrees F.

k. Check pressure at REV. port {§ with handlever
in NEUTRAL. Pressure should he too low to read on
& 400 P31 gauge (less than 10 PSI). If there is an
indication of high oil pressure {(greater than 10 P8I,
proceed directly to step t.

1. Check pressure at REV port (& with handlever
in REVERSE, Pressure should be 220 (£10) PSI, If
pressure is not correct, check conirol cable adjust~
ment (refer io paragraph 4-27) and control spool
travel {(refer ito paragraph 4-26). Move handlever
back to NEUTRAL,

4-12

m. Remcove the rod-end pin, which ig used to aftach
the control cable to the control valve spool, and
ingert the indicator special tool (see Figure 4-13) i
connect-control cable to spool.

n. Using the edge of the indicator special tool as a
guide, apply a NEUTRAL reference mark onthe winch
housing cover flange. The mark is used fo measurs
spool movement off NEUTRAL.

o, Slowly move lever toward REVERSE until move-
ment of control valve spool measures 3/8 (21/64)
inch travel from NEUTRAL {see Figure 4-11). Block
or tie handlever or apply clamp to valve spool te
prevent control valve speol from returning to NEU-
TRAL.

p. With engine speed at 1500 RPM and winch oil
temperature at 100-140 degrees F, check pressure at
REV port {&. Pressure should be 140 {45} PSI less
than the pressure reading obtained at port @ {step d},
If pressure is not correct, then:

1. Loosen reverse overlap valve locknut,

2. Turn reverse overlap adjusting capscrew IN
to decrease port @ pressure, or OUT to increase
pressure. Retighten locknut after adjusiment is com-
pleted, Unblock handlever, remove indicater special
tool, and replace rod-end pin,

i



g. Shut down tractor engine. Disconnect oil pres-
sure line to handling gear pressure gauge at bulk-
head union fitting §). Connect test pressure gauge
to fitting 8} and install port & plug.

NOTE Use of a test gauge at fitting @) eliminates
the posgsibility of inaccurate readings from
a faulty handling gear pressura gauge.

r. Stabilize engine speed at 1500 RPM with winch
0il temperature at 100140 degrees F,

$. Check pressure at brake fitting €8 with hand-
lever in FORWARD, REVERSE, and BRAKE OFF.
Pressure should be 220 (210} PSI for each position,
If pressure i8 not corract, review previous proce-
dures and repeat as necessary,

t, Shut down engine and remove 400 PSI pressure
test gauge.

u. Repeat pressure checks at BRAKE fitting ,
FWD port @3, and REV port 8 with handlever in
NEUTRAL only and using a low range pressure test
gauge such as an 80 or 100 PSI gauge. Pressure
should be 2-8 PSILat each port or fitting, If pressure
is not correct, perform the following:

1. Check control cable adjustment (refer to
paragraph 4-27), Check for cable binding which would
prevent valve gpool from automatically returning to
NEUTRAL, If necessary, replace conirol cable.

2, Check for control valve spool binding (refer
to paragraph 4-26),

3. Replace poppet and/or spring in the non-
adjustable cooling ofl relief valve.

v. Transfer low range pressure test gauge to the
COOLING port 3.

w. Check pressures at port @ with oil tempera-
ture at 76-140 degrees ¥, varying iractor engine
speeds and different positions of the control hand-
lever. Pressure at port {3 should range from 10 to
3¢ PSI If pressure is not correct, perform the
following:

1. If pressure is too high, check for a stuck
poppet or clogged orifices in the breke cooling oil
rellef valve. Clean or replace parts as necessary
(refer to Section 8§),

2. If pressure is too low, check for a stuck
poppet or weak or broken spring in the brake cooling
oil relief valve. Clean or replace parts as necessary
(refer to Section 5),

Service Instructions

%, If both high and low pressure checks are com-
pleted, remove test gauges, replace any port plugs,
and replace control valve access cover plate on
winch housing.

4-26. CONTROL VALVE SPOOL TRAVEL CHECK.
{See Tigure 4-12.) A spool travel check should be
made fo ensure that the spool mechanical stops will
limit spool travel (o the exact linear placement for
each of the three principal control poaitions off
NEUTRAL, Pressures are included, for reference
only, to tie together corresponding mechanical posi-
tion and valve hydraulic function, If hydraulic pres-
sure readings are measured, chserve procedurss
given in paragraph 4-25. The control valve spoot is
self-positioned to NEUTRAL by the neutral rsturn
spring which is a part of the W-10 spool assembly.
The three other travel positions are defermined by
spool assembly internal siops and detent. M spool
travel i8 found to be out of adjustment, the spocl as-
sembly should be repairsd or replaced (refer to
Section 3), Ensure that handling gear and contrel
cable operate fresly without binding before starting
check. Perform the spool travel check as follows:

4, Install indicator special tool {(see Figure 4-13)
in place of the rod end pin which attaches control
cable to end of contrcl valve spool.

b, Check Neutral position of spool. In this position,
spool end should protrude 15/16-inch from the valve
body. Pressure at port Q should be 35 P8I maximum,
2-58 PSI at ports ) and (& and fitting @&, and 10-30
PSI at port .

¢. Using the edge of'the indicator special tool as 2
guide, apply a NEUTRAL reference mark on the
winch housing cover flangs,

d. Move spool into hody until it bottoms, This posi-
tion is FORWARD and should be at 5/16-inch travel
from NEUTRAL as shown in Figure 4-11. Pressure
at port €3 should be 220 (%10) PSI.

e. Move spool out of body until the firststop is felt.
This position is REVERSE and should be at 1/2-inch
travel from NEUTRAL as shown in Figure 4-11,
Pressure at port {& should be 22¢ (xl0) PSI.

f, Move spool out of body, past the stop falt in
gtep d, into the detent lock-up position, This position
is BRAKE OFF and should be at 3/4-inch travel from
NEUTRAL a8 shown in Figure 4-11, Pressure at
fitting &) should be 220 (£10) PSI.

NOTE Spool is self-holding in BRAKE OFF, If
spocl does not lockup in this position, the
detent paris should be repaired or the spool
assembly replaced.

4-13
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HAND LEVER

HANDLING GEAR
ASSEMBLY

LOCKNUT

/9/ WINCH OIL
PRESSURE LINE
/ CABLE

g / BRACKET
¥ CAPSCREW &

@ LOCKWASHER

LOCKNUT
U-BOLT
SPACER CONTROL ALL p
CABLE W43
FIGURE 4-12. CONTROL CABLE ADJUSTMENT
g. Push the spool out of detent and allow spool to spool end of the winch control valve. Cable adjust-
return to NEUTRAL, Remove indicator special iool ment is limited to synchronizing the handlever posi-
and replace it with the rod end pin removed in step a. tion to control valve spool position and ensuring that

fuil spool travel is not restricted by the handling

bly housing. Ad] Llows:
4-27. CONTROL CABLE ADJUSTMENT. (See Figure gear assembly housing. Adjust cable as follows

4-12,) A single teflon-lined control cable connects a, Check control valve spool travel (refer to para-
the handlever, on the hanpdling gear assembly, o the graph 4-26),
15/16"
MINIMUM
8" -
WELD
/ b
DIAMETER 1/8 OR 3/16" SQUARE

w397

BAR 8TOCK
RCD END PIN
5/16" NOMINAL DIA,

INDICATOR FOR CONTROL VALVE SPOOL TRAVEL CHECK

FIGURE 4-13. INDICATOR TOOL
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h. Ensure that cable bracket, at winch end of con-
trol cable, is securely attached to winch housing and
that roll pin in bracket is engaged in cable end groovs,

2. Check position of handlever with control valve in
NEUTRAL, The lever should be approximately verti~
cal, I not, correct ag follows:

i. Loosen nuts on U-bolt that ¢clamp the control
cable to the handlever housing, With U-bolt engaged
in cable end groove, move U~boli up or downin
elongated slots to improve posiilon of handiever.
Tighten nuis securely.

2. U U-bolt elongated siots provide insutficient
travel, loosen locknuts on calile end and adjust nuts
ag required to extend or retract cable threaded end
in hole in handlever pin,

d, Move handlever to FORWARD and BRAKE OFF
positions and check to ensure that handlever does not
hit housing in either position. I interference is
found, repeat step g.

4~28, OVERWIND AND UNDERWIND ADJUSTMENT
PROCEDURE, Follow the same procedure as listed
for the Dirvect Drive Winches. (Refer tv paragraph
4~15, or 4~19, except omit brake/assembly arrangs
meant.}

4-29, UNIT PAINTING, (82e Figure 4.14,)

4=-30, Upon. completion of unit overbaﬂﬁ or major
repairs, paint the exterior sections of the winch as
follows:

8. Remove any cerrosion or peeling paint using a
gtiff wire brugh or coarse sandpaper. Scrape off any
deteriorated decals.

Service Instructions

all bearing retainers and covers. Cover
ameplate, Fllter Service Plate, HYSTER
1s, and Caution decal with masking tape or

paint the entire exiernal surface of the
- HYSTER YELLOW gnarael.

8 new plate ‘in ‘the location shown. Use drive screws
to retain the plate on the housing,

I decals and HYSTER lstter
cth sides of the winch housing as

shown in’ gure 4 14 Replace as necessary.
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" DECAL, 1-1/2" {TYPICAL)

" MODEL !
" DECAL ©

o)L
AFTER FIRST WEEK OPERATION ‘
AND EVERY 500 HOURS THERE- | :
AFTER. I
| FILTER LOCATED UNDER COVER !

|oPLATE -

P
‘lo REPLACE PRESSURE LINE FILTER
|

e Y E L L OW

STD. BLACK LETTER
DECAL, 1-1/2 (TYPICAL) -

LEFT HAND SIDE _ _ |
. . - CAUTION Bl
' USE DEXROM FOR AVERAGE TEMP- |’

ERATURE CONDITIONS
CLEAN SUCTION FLTER AND

MODEL | : REPLAGE PRESSURE LINE FILTER

DECAL @ | AFTER FIRST WEEKS OPERATION

. ' AND EVERY 500 HOURS THERE~
AFTER. :

=YELLOW

$TD. BLACK LETTER

Wiis

RIGHT HAND SiDE

4-16

FIGURE 4-14. PAINTING AND DECAL INSTALLATION
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HYSTER COMPANY

Sectim 5

5-1. GEMERAL,

5.2, This section contains overhaul instructions for
the WBK Direct Drive and Power Confrolled Winches,
Overhaul instructions include removal and disassem-
bly of all major shaft asgemblies, inspection of com-
ponents, reassembly, and installation. Micrometer
<3 symbols have been added to the digassembly
"Q_j& {llustrations to show critical wear points. it
iz recommended that these measurements be taken at
the time of disassembly so that defeclive parts may
be ordered and replaced prior to reassembly. If the
winch iz fto be completely overhauled, perform the
removal and disassembly, inspection, andreassembly
nrocedures inthe seguence of the following paragraphs.
Always use the troubleshooting procedures given in
Section 3 to locate a malfunction before performing
major overhaul of the unit, Make all checks In a sys-
teraatic manner, Haphazard checking wastes timeand
can cauge further demage. Review and perform any
adjustments that may be the cause of a malfunction
{refer to Section 4},

5-3, This section does not include instructions for
removal and installation of the winch on the fractor
or removal, overhaul, and installation of the power
controtled winch hydraulic pump. This information
is given in Ssction §, Mounfing Instructions,

5.4, COMPONENT REMOVAL INSTRUCTIONS,

5-5. All major assemblies {(except the brake shaft
and PTO shaft) can be removed with the winch mounted
on the tractor. Most major components of the Urake
ahaft cun be removed with the winch mounted, how-
ever, the brake shafl will not ¢lear the tractor tracks
for comaplete removal of the shaft, The winch must,
therefore, be removed from the tractor before re-
moving the brake shaft,

5-6, Removal and Disassernbly of PTO Shaft
Assembly,

5.7, Hemoval and disasscmbly of the DTO ghuft is
shown in Figure 5-1. Before removing Lhe DT shaft
assembly, the winch must be removed from the
tractor (refer 1o Section 6.

5-8. Removal and Disassembly of Ol Broke
Assembly {Power Controlled Winchj.

59, Removal and disassembly of the oil brake as-
sembly used in the Power Controlled winch ig shown
in Figure 5-2. Removal and disassembly of the brake

© COPYRIGHT HYSTER COMPANY 1872
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can be accormnplished while the winch is mounted on
the tractor, During disassembly, place all parts in a
clean container toprotect from dust, dirt and moisture.

5-10. Remuoval of Dry Broke ond Automatic
Brake {Dirsct Brake Winchj,

5-11. Removal of the dry brake (or optional auto-
matic brake) with brake and clutch linkage is shown
in Figure 5-3. Removal of the dry brake can be ac-
complished with the winch mounted on the tracior.
During disaszembly, checl all parts for damage and
wear (refer to Table 1-1}.

5.12. Removal and Disassembiy of Bevel
Gear Shoft Assembly.
{See Figures 5-4 and 5-5.)

5-13. Removal and disassembly of the bevel gear
shaft assembly is sghown in Figure 5-5. Removal of
the bevel gear shaft and associated components can
be accomplished with the winch mounted on the tric-
tor, Prior to removial of the bevel gear shafi, per-
form the following:

&. Drain oll from winch {see Figure 4-1).

b, Remove all brake components as shown in Fig-
ure 5-2 or 5-3, depanding upon the wirch model.

g, [emove the hydraulic hose from the bearing
retainer at the LI end of the hevel gear shaft {(Power
Contralled winches only),

d. Remove the bruke connecting linkage (Dirvect
Drive winch only).

e. On direct drive models, slowlvunserew torelivve
spring compression, and remove the not from the LU
end of the shifter shaft (gee Figure 3-1), Cut the
lockwire retaining the shifter fork lockscorews aml
Inosen locksorews, Pull out shifter shaft belng caro-
ful not o drop the forks.,

WARNING Compression force of apring when in-
stilied is equal to B0 poumds,
MOTE [’moeadhrm given in Figure 53 are for the .
 Powar Controlied
can He used for
ing all refer‘——
_ qure Bed
shows the hevel ge&r. sl _t Agsemplies used
Y both the Power Contrdtleéd and Diveet
[Drive winches.




Overhaul Instructions

SPECIAL CAPSCREW
16 REQL)

STEP 1. Remove the wire tocking the six special
capscrews, then remove the capscrews.

PTO SHAFT ASSEMBLY

STEP 2. Pull PTO shaft assembly straight out,

CAUTION: Tag the shim pack so that exact
number of shims are re-instatled,

Q0N BEVEL PINION GEAR
ST RRD

STEP 3. Disassembly PTO shaft as required

. Snap Ring

. Bevel Pinion Gear

. Bearing Carrier

. Oil Seal

. PTO Shaft {Removable Gear
. Pinand Lock Ring

. Coupling

. Snap Ring

o~ v B L3 R

. shaft and retained by a snap ring.

NOTE: The PTC shaft with integral bevel pinion gear is used on most Standard Speed winches {refer to
Section 6 for specific type used). On shafts with removable pinion gear, the gear is splined on the

. Bali Bearing
10.
.
. Seal Spacer
13.
14,
15.
16.

L \ '\

13 12 14
PTO SHAFT WITH INTEGRAL
BEVEL PINION GEAR :

Q-ring
Drilied Head Capscrew

Q-ring

Snap Ring

PTO Shaft (Integral Gear)
Shim Pack

FIGURE 5-1. REMOVAL AND DISASSEMBLY OF PTO SHAFT ASSEMBLY
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COOLING Gll.  BRAKE PRESSURE

NOTE: Drain oll from
winch {See Figure 4-1)
or position winch with
lefthand side up.
Remove brake assembly
cover

STEP 1. Remove cooling oil and brake pressure hose
lines,

STEP 2. Remove gight locknuts and
iochkwsashers Hom cif brake

assamiiy

TEP 3. Remove cover piste, Lelleville spring snd
tHirust ring from cage assembly.

STEF 4. Remove 17 friction dises and 10 sep-

CAUTION:  Keep friction discs and separator

ERICTION
" DISC

argtor plates from the bub.
viates in order, They must contact

the same mating surface when
re-instailed.

j PUSH ROD
{8 REQ'D.)

STEP b, Remove vage from studs. 1t may be nec
essary 1o tap cage with a soft hammer
10 joosen.

STEP 6. emove snap ring from brake shaft, pull
hub off brakeshaft.

FIGURE 5-2, REMOVAL AND DISASSEMBLY OF OIL BRAKE ASSEMBLY
{(POWER CONTROLLED WINCH) (Sheet 1 of 2)
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STEP 7. Remove pressure plate from studs,

STEP 9. Remove pistan housing with piston
in place.

CAUTION: Use case to prevent foss of LLH.
brake shaft bearing until brake
shift

STEF 10. Place piston housing in vise. Start pision
from housing by applying compressed
air o piston hmusing prassure poit,

STEP 11. Pull piston out of housing using two
1/4-inch capscrews.

STEP 12. Remove two O-rings from the
piston. Discard O-rings.

FIGURE 5-2. REMOVATL AND DISASSEMBLY OF OIL BRAKE ASSEMBLY
(POWER CONTROLLED WINCH) (Sheet 2 of 2)
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BRAKE
CWHEEL

AUTOMATIC

-
- BRAKEL
[OPTIONAL}
. . " ) . "
- BRAKE
- SHAFT
’ STEP 2. Removs brake wheel from brake shaft
STEP 1. Remove snap ring from brake shaft. {optionat automatic brake shown).
p BRAKE
oo ! SHIETER . S CRANK
, UPPER. % Q CRANK ASSEMBLY ASSEMBLY
PIN | ‘
- .

BRAKE BAND
{DRY BRAKE)

STEP 3. Remove upper and lower pins and brake band,
NOTE: The shorter pin is cotterpinned to the
center of the brake band pin boss,
A 1/2-20 UNF capscrew may be
screwad into the threaded end of
the longer pin to aid in pin removal.

BRAKE
LINK

BRAKE LEVER
ASSEMBLY

SHIFTER
SHOE

STEP 4. Note position of upper crank on
linkage, shaft end of shifter crank
assermbiy and apply (ndex marks to
aid alignment on reassembly. Remove
remaining trake and dental clutch
linkage,

FIGURE 5-3, BEMOVAL OF DRY BRAKE AND AUTOMATIC BRAKE (DIRECT DRIVE WINCH)

o
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Overhaul Instructions

Do RN

3 twu

FOR DIRECT DRIVE WiNCH

R

1

1. LOCKNUT 11
2. SPACER 12.
3. L.H BEARING RETAINER 13.
4. SPRING 14.
B, SHIM{SH* 15.
6. BEARING CUP 186.
7. BEARING CONE 17.
8. FWD. 2ND REDUCTION 18.
PINION GEAR 9.

9. SHIFTER FORK 20.
0 LOCKWIRE 21.

FOR POWER POWER CONTROLLED WINCH
px| 18

§ 1 8

Voo =
WA 3

L.H. BEARING RETAINER
CAPSCREW - LOC%‘(WASHER
SHIMISHT

BEARING CUP

BEARING CONE
FORWARD SPIDER GEAR
{NCLUDES 2ND'REDUCTION PINION)
FORWARD CLUTCH
ASSEMBLY

SEAL {THREE TEETH)
SEAL {TWO TEETH)

SHIM{SH™

CAPSCREW - LOCKWASHER

R.H. BEAR!NG BRETAINER

ICTION PINION GEAR

BEVEL.GEAR SHAFT

LOCKSCREW 22.

DENTAL CLUTECH HUB 23

SPACE (MEDIUM) 24,

BEVEL RING GEAR 25,

SHIFTER SHAFT 26. DENTAL. LU
BALL BEARING 27. SPACER (SHORT)
BEARING CARRIER 28. SPACER [LONG)
BEARING CARRIER 79,

ROLLER BEARING 30. BEARING CARRIER
SNAP RING 31,

THRUST WASHER 32. WASH)

/TR

U

|

1
|
|

11 8 3
1 E 1

CAPSCRE W LOCKWASHER {8 REQ'D)

W3z2

]

10. BEVEL RING GEAR 20. THRUST WASHER
11. BALL BEARING 21, SMNAP RING
12. BEARING CARRIER 22. ROLLER BEARING
13. BEARING CARRIER 23. SPACER (SHORT)
14. REV.SPIDER GEAR 24. SPACER {LONG)

(INCLUDES 2ND REDUCTION PINION) 25, BEVEL GEAR SHAFT
15. R.H. BEARING RETAINER 26. LOCKWASHER - LOCKNUT
16. SHIM{S)* 27. BEARING CARRIER
17. CAPSCREW - LOCKWASHER 28. REVERSE CLUTCH
18. SEAL BING ASSEMBLY )
19. SNAP RING 29. ORIFICE PLUG

* SHIM(S) AVAILABLE IN 0.005, 0.007 and 0.020 - INCH THICKNESS

(1]

FIGURE 5-4. BEVEL GEAR SHAYT, LOCATION OF COMPONENTS




- QOverhaul instructions

NOTE: Prior to removal and
disassembly of the bevet gear-
shaft assembly, perform the
procedures given in paragraph
B.13.

STEP 2. Remove right hand bearing
retainer with shims by

STEP 1. Remave left-hand bearing
retainer with shims by
removing the five capscrews.

NOTE: Keep shim pack with the NOTE:
retainer to aid reassembly.

removing the seven capscraws.
On power controlfed models,
gisconnect hydraulic nose,
Kesp shim pack with the
retainer 1o aid reassembly.

]

E\S%E'C;AL TOOL.
SEE FIGURE
5-19

Remove cast-iron seal rings €oe on P 4. Straighten the lockwasher tangs

each end of bevel gear shaft}. Expand ' securing the locknut, Remove locknut
seal rings just enough to slip over the by turning counterclockwise. Remove
end of the shaft. lockwasher,

ZND REDUCTION
GEAR

e

STEP 5. Rernove taper roller bearing and ' STEP 6. Remove the internal snap ring from the
thrust washer. reverse spider gear hore,

FIGURE 5-5. REMOVAL AND DISASSEMBLY OF BEVEL GEAR SHAFT ASSEMELY (Sheet 1 of 3)
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Overhaul Instructions

STEP 7. Remcve external snap ring from left-
hand end of the beval gear shatt, [{ may
be necessary to tap right-hand end of
trevel gear shaft to refleve pressure on
snap ring.

STEP 8. Remove taper rolier bearing and thrust
washer.

STEP 9. Remove the internal snap ring from the
fwd, 2nd recduction pinion gear bore,

OIL HOLE £ __—SLING
{PLUG ;

ing an'd fv clutch

STEP10. Install a sl

assembly or sttach acable to a lifting .

ave instalied in oil hole with piug
removad. Moist until sling or cable
just starts to lift clutch assembly.

STEP 11,  Pull bevel gear shaft straight out.
CAUTION: Pull out just far enough for remaoval
of forward cluteh paci.

STEP 12.  Rerove forward clutch pack by
rotating'80° from position shown.
Lift stralght out after rotating.
Remove bevel gear and two spacers
{3 for D.D.)

FIGURE 5-5, REMOVAL AND DISASSEMBLY OF BEVEL GEAR SHAFT ASSEMBLY {Shect 2 of §)

Ry
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Overhaul Instructions

STEP 13. Instail a sling around the reverse clutch pack
or use lifting sye. Hoist until siing or cable
tust starts to 1ift clutch pack, then remove
bevel gear shaft. Restrain center ball bearing
and bearing carrier from falling into
compartment.

B

STEP 14.  Removs reverse clutch assembly, bearing
carrier, and center ball bearing.

FIGURE 5-5. REMOVAL AND DISASSEMBLY OF BEVEL GEAR SHAFT ASSEMBLY (Sheet 3 of 3}

5-14, Disassembly of Clutch Assemblies
{Power Controlled Winch Only).

5-15. Disasgembly of the clufch assemblies used in
the Power Contrelled winch is shown in Figure 5-6,
Removal of the clutch assemblisg iz shown in T
ure 5-5.

P —
H)

5.16, Removal of Brake Shaft Assembly,

S«17. Removal of the broke shaft assembly iu shown

in Figure 5-7. The brake shaft cannot be removed
when the winch is mounted on the tractor, Prior to
removal of the brake shaft assembly, perform the
fotlowing:

d. Bemove the wineh from the Lructor (refer to
Haction 6.

b, Drain oil from wineh (gee Figure 4-1).

o. Remove all brake components as shown in Fig-
ure 5-2 or 3-3, depending upon the winch model.

NOTE If removal of the brake shaft second reduc-
Hon gear i8 not necessary, the brake shaft
c&n be removed with the bevel gear shaft
installed, To remove the brake shaft reduc~
Hon gear, the bevel gear shaft must be re-
moved as shown in Figure 5-5.

53-18., Removal of intermediate Shaft Assembly,

3-~19. Removal of the intermediate shaft and associ-
ated components is shown in Figure 5-%. The inter-
mediate shaft can be removed with the winch mounted
on the tractor. Prior to removal of the intermediate
shaft, intermediate gear, and drum pinion gear, suf-
ficient clearance can be obtained by removing the
drum shaft bearing retainer &g shown in Figure 5-10,
step 3.

NOTE ¥Figure 5-2 shows the winch removed from
the tractor with the bevel gear shaft and
hrake shuaft removed. This is the normal
seguence for complete unit overhaul but is
ot necessary  for removal of the infer-
medisie shaft only,.

SMZO.'Remcqu of Drum Shaft and Drum,

H=21. Removal of the drum shaft and drum is shown
in Figure f-10 (see Figure 5-9 for component loca-
tion). The winch should be removed from the tractor
before the drum shaft and drum are removed, Special
tools will aid removal of the drum shaft and drum;
‘see the illustration of special tools (Pigure 5-20) and
locally fabricate the tools if possible. Do not attempt
to remeve heavy components {such as the drum or
drum gear} by hand., Use the recommended attach-
ments whenever possible, Removal of the intermediate
shaft (see Figure §5-8) and the reverse clutch assem-
bly (see Figure 5-6) ls required prior to removal of
the drum shafl and drum,

5-9




Overhaul Instructions

STEP 1. Lift spider gear from clutch

STEP 3, Remove sight special capscrews, Hold as-
sembly in press as shown.
CAUTION: The press adapters should contact
the hubs only. Apply eniy enough
pressure to prevent the assembly
from turning when capscrews are
removed.

pack, STEP 2. Remove gight set screws that lock the
special capscrews on opposite end of
clutch,
_ SEPARATOR  COVER e
PRESS S — PLATE PLATE .~
ADAPTERS.. FRICTION | j s
nisc. |
Nt &

RELEASE
T SPRING

STEP 4. Lift cover plate, shim, eight release springs,
eight friction discs, and eight separator
plates from clutch hub.

CAUTION: Keep friction discs and separator

plates in order. They must contact
same surface When yeinstalled

_HUB

SPRING
RETAINER

STEP 5. Remove hub and spring
retainer from piston

8TEP 8. Remove clutch cooling ofl valve with
special tool {sze Figure 5-20).
CAUTION: Do not insert any tool through
holes in valve body or damage to
spring may result.
Remove snap ring from vaive body
and extract plunger and spring.
NOTE: Spring compressive force on plunger
retainer. is 0.7 th.

I vaLve sBoDY

%‘“ SPRING

@«— PLUNGER
2l

e SNAP RING

W&29

FIGURE 5-5. DISASSEMBLY OF CLUTCH ASSEMRBLY (POWER CONTROLLED WINCH) (Sheet 1 of 2)

5-10

’*"’M.:/ !




STEP 7. Remove the clutch piston from
piston retainer by applying
compressed air at the cooling oil
valve port, Then remove two
o-rings:

FIGURE 5-6,  DISASSEMBLY OF CLUTCH
ASSEMBLY (POWER CONTROLLED WINCH)
{Bheet 2 of 2}

5.22, Removal of Control Valve {Power
Controlied Winch Only).

5-23, Access to the contrel valve may be obtained by
removing the control valve access cover plate on the
upper left-hand side of winch housing. Improved
access to adjacent hydraulic fittings can be made by
also removing the brake cover plate, Remove the
control valve as follows (see Figure 5-11):

a, Detach the control cable from the valve spoocl
clevis (refer fo Section &).

b. Disconnect the inlet pressure line, brake pres-
sure line, brake pressure gauge line, brake cooling
oil line, forward and reverse clutch pressure lines
at their regpective valve port fitlings.

c. Remove durmp hose line connection at cooling cil
relief valve.

d. Remove the three sets of capscrews and lock-
washers and remove control valve, with attached
cooling oil rellef valve. '

NOTE Refer to paragraph 5-30 for control valve
repairs,

Overhaul Instructions
5.24. CLEANING.

5.25. When paris are removed from the winch, re-
moeve accumulaied grease and dirt using mineral
spirits or other suitable cleaning solvents. Never
inspect parts coated with excessive amounts of
grease or dirt. Damage o a part may not be obvious
unless thoroughly cleaned. Steam clean all external
surfaces of the winch prior to reassembly.

CAUTION Do not use oily (dirty) solvents to clean
the brake brand used in the direct drive
winch. Use only clean solvents o re-
move grease or oil from the brakelining.

5~26. BEVEL GEAR SHATFT OIL PASSAGLS, Ensure
that the oil passage in each end of the bevel gear
ghaft is clean. To aid in cleaning the passages,
remove the four seals from the inhoard holes and the
two orifice plugs from the cutboard holes, Use air to
blow out any accurmulated dirt,

5-27. VISUAL INSPECTION.

5~28, Table 5~1 contains procedures for visual in-
spection of all critical paris of the winch assembiy,

5.29, MINOR REPAIRS,

5.30. Control Valve Repairs (Power
Controlied Winch),

5.31. Repair of the control valve is limited to re-
moval and replacement of individual components as
shown in Figure B-11. Replace components as re-
quired, if found to be defective or not mseting the
specifications listed in Table 1-1. The following
procedures should be observed:

CAUTION Do not attempt to machine any part of
the control valve. If parts are found tobe
defective, replace the part. Do not hone
the valve spool bores. '

a, Discard all old O-rings. Lubricate ail new O-
rings with hydraulic oil before installation,

b. Check all threads in the valve body and on ex~
ternal fittings. If threads in the valve body have been
damaged, re-thread using same size tap. Make sure
that all metal chips are removed from the valve ports,

¢. Check all springs for weak or collapsed coils
(see Table 1-1 for spring specifications).

5-11




Overhaul Instructions

perform the procedures given in paragraph B-17.

STEP 1. Remove feft-hand bearing cup {outer
race). Tag cuw for reference during
reassemnbly.

MOTE: Priortoremoval and disassembly of the brake shaft,

STEP 2. Position winch with right-hand side
facing upward. Remove bearing
refainer and shim pack.

NOTE: Keep shim pack with the retainer
to ald reassembly,

CSNAP
RING
P

STEP 3. Pull brake shaft out of winch housing to
approximate position shown, Tap bearing
off of shaft using reduction gear as driver.
Remove reduction gear and snap ring.

STEP 4. Remove bearing and pinion gear with
puller. Remove snap ring.

FIGURE 5-7. BREMOVAL OF BRAKE SHAFT ASSEMBLY

5.32. Cooling Qi Relief Valves (Power
Controlled Winch).

5-33. COOLING OIL RELIEF VALVE REPAIR. Re-
pair is limited fo replacement of individual compo-
nents as shown in Figure 5-11. Check spring for
weak or collapsed coils (see Table 1-1 for spring
gpecifications).

5-34. BRAKE COOLING OQIL RELIEF VALVE RE-
PAIR, Repair is limited to replacement of individual
components a8 shown in Figure 5-11. Ensure that
orifices in poppet are open and that poppet spring is
free of weak or collapsed coil$ {see Table L-1 for
apring specifications),

5-12

5.35, REASSEMBLY AND INSTALL ATION,

5-36, Before reassembly and instailation of the wineh,
make sure that all removed parts have beeninspecied
as specified in Table 5-1. Check all measurements
specified in Table 5-1 and as shown inthe disassembly
fliustrations. Replace any part that is not within the
specified limits. Carefully check all bearings that
have been removed. Used bearings often appear to be
satisfactory, but may fail when placed under 4 lead.
When in doubt, installation of new bearings is recom-
mended, New bearings may prevent future troubles.

CAUTION Apply a light coat of sealing compound
" {John Crane, or equal} to all external
bearing retainers and cover plate cap-

sorews,

B




Overhaul Instructions

NOTE: The foliowing ilfustrations show the winch removed
from the tactor and positioned on its side with the brake
shatt and bovel gear shatt ramoved. Removal of these shaits
s ot necessary for ON TRACTOR REPAIR of the
intermediate shatl, Remove the drum shaft bearing retaing

{seo tgurve 5 10) to obtain the necessary clesrance
for removal ot the ntermediate shaft gears.

. . A iy

STEP 1. Remove the right hand bearing retainer
vaih sivims, Tay shims for reterence

during reassembly,

—BEARIMNG CUP

BEARING CONE

_INTERMEDIATE
Tt OSHAFRT

- Screw a B/8-Inch eyebolt into the end

of mtermediate shart and pali out

skt Tan on winehy frame 1o

STEP 3, Remove intereciinifi yoar

STEP 4.

NIEELS

& 1he bearing.

REMOVE AND INSPECT
: BEARING

Hamove diam p

FIGURE 5-8,

REMOVAL OF INTERMEDIATE SHAFT ASSEMBLY

5-13




Overhaul Instructions

1 2 1 4 5 § 78 9 1 1 14 13 16

1. NUT (2 REQ'D) 12, OtL SEAL

2. SPACER 13. DRUM GEAR

3. O-RING ' 14, PLACE BOLT {8 REQ'D)

4, OILSEAL 1B, RETAINER PLATE

5. L.H, BEARING ASSEMBLY 16. BEARING RETAINER

‘6. DRUM 17. O-RING

7. DRUM SHAFT 18. CAPSCREW (8 REQ'D)

8. ADAPTER 18. LOCKWASHER (8 REQ'D}

3. SEAL RING 20. SHIM, 0.008 - INCH (AS REQYD)
10, CAPSCREW {12 REQ'D} 21, SHIM, 0.007 - INCH (A5 REQ'D)
11. DOWEL (12 REQ'D) 22. SHIM. 0.020 - INCH (A5 REQ'D)

et

FIGURE 5-9. DRUM SHAFT AND DRUM ARRANGEMENT

S



Overhaul Instructions

LEAVE IN TWO
CAPSCREWS 180°

APART
STEP 1. Loosen the 12 drum capscrews, then re- & turn winch so that right-hand sice
move 10 capscrews leaving two located faces upward. Remove second drum

180 degrees apart. e shaft iocknut,

JRETAINER
PLATE

STEP 3. Remove bearing retainer and shim pack.

NQOTE: Tagshim pack for reference during
reassembly.

L

STEP 5. Remove double taper rolier bearing

assembly. .
NOTE: Bearing assembly may bs removed with the STEP B, Remove drum shaft using special
drum shaft if it is seized to the shaft. attachmant,

FIGURE 5-10. REMOVAL OF DRUM SHAFT AND DRUM (Sheet 1 of 2)



Overhautl Instructions

' SPECIAL TOOL
SEE FIGURE

5-20

STEP 7. Remove drum gear using special attachment,

STEP 8. Hoid adapter as shown, than remave two
remaining drum capscrews.

SPECIAL TGOL ¢
SEE FIGURE B-20 |

STEP 9. Remove from winch frame using attach-
ment &s shown. Remove adapter,

LEt

STEP 11. Remove double taper roller bearing
assembiy.

STEP TO. Remove drum saal.

NOTE: This seal must be replaced with a new Hyster
Approved seal during installation.

1528

Sy

5-16

FIGURE 5-10. REMOVAL OF DDRUM SHAFT AND DRUM (Sheet 2 of 2)

pay



Overhaul Instructions

CONTROL PRESSURE
VALVE INLET LINE
PRESSURE
GAUGE @:
LINE [
BRAKE fff
COCLING
OIL LINE

3RAKE

5 COOLING OIL |
RELIEF VALVE |

FORWARD
CLUTCH

CAPSCREW
(IREQ.) |

COOLING ™,
Otl. RELIEF
VALVE

BRAKE
PRESSURE
LINE

FIGURE 5-11.

5-37. Reassembly of Clutch Assemblies
{Power Controlled Winch),

5-38. Reassembly of the clutch assemblies used in
the Power Controlled winch is shown in Figure 5-12.
CAUTION Make certain that all parts have been
thoroughly cleaned prier to reassembly.
Dirt particles will seriously affect oper-
ation of the clutch assembly.

5-39, Installation of Drum and Drum Shaft,

5-40, Reassembly and instaliation of the drum and
drum shaft is shown in TFigure 5-13. Location of
companents is shown in Figure 5-9. During instai-
lation of the drum and drum shaft, see the illustration
of special fools (Figure 5-20) and locally fabricate
the fools if possible, The intermediate shaft and
reverse clutch assembly must be removed before
installation of the drum and drum shaft.

CONTROL VALVE REPAIR, POWER CONTRCL WINCH (Sheet 1 of 2)

5_41. Installation of Intermediate Shaft
Assembly.

5-42, Installation of the intermediate shaft and as-
sociated components is shown in Figure 5-14. Fig-
ure 5-14 shows the winch removed from the tracior
with the bevel gear shaft and brake shaft removed.
However, the intermediate shaft can be installed with
the winch mounted on the tractor and with only the
drum shaft bearing retainer removed for the neces-
sary clearance.

5-43, Installation of Brake Shait Assembly.

5-44. Installation of the brake shaft and associated
components is shown in Figure 5-15. The brake shaft
and reduction gear must be installed before instal-
lation of the bevel gear shaft assembly, The brake
shaft cannot usually be installed when the winch is
mounted on the tractor unless the tractor tracks ars
removed or disconnected. The brake shaft must be
adjusted for 0.006 to 0.009 inch endplay.

5-17
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=

= ASSEMBLY

S N DETENT RETURN

NEUTRAL

SPRING

W-10
SPOOL

RELIEF VALVE

ASSEMB
SEMBL COOLING
oL
BRAKE RELIEF

SECTION A-A

O-RING

"FORWARD OVERLAP VALVE ASSEMBLY

v =ty

SECTION B-B

WlhH

FIGURE 5-11. CONTROL VALVE REPAIR, POWER CONTROT WINCH (Sheet 2 of 2)

TABLE 5-1. VISUAL INSPECTION (Sheet 1 of 5)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

PTO Shaft with Iniegral
Revel Pinion Gear

Check for broken or worn bevel gear
teeth. Also checlt spline for wear or
twisting.

Replace shaft if gear teeth are broken or
severely worn or if splines are not true.

PTO Shaft, with Removable
Bevel Pinlon Gear

Check splines for wear or twisting.

Replace shaft if splives are severely
worn or twisted.

DPTO Shaft Bevel Gear
{Removable)

Check for bréken or worn bevel
gear teeth.

Replace bevel gear if teeth are broken
or severely worn,




TABLE 5-1.

Overhaul Instructions

VISUAL INSPECTION (Sheet 2 of 5)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

Bevel Gear Shaft,
Direct Drive

Check for deep scratches or scoring
on bearing journals at each end of
shaft.

Machine bearing journal as reguired but
do not exceed minimum dimensions
given in Table 1-1.

Bevel Gear Shaft,
FPower Controlled Winch

Check for deep scratches or scoring
journals at each end of shaft.

Machine bearing journal as required but
do not exceed minimum dimensions
given in Table 1-1.

Ingpect bevel gear shaft seal ring
grooves for taper, scoring, burrs,
and corrosion.

Replace or repair shaft if mating sur-
faces between the inner side of groove
and seal are not FLAT,

Check for broken, scored, pitted,
and corroded cast iron seal rings.

Replace seal rings if worn ov damaged
slightly.

Check threads on right-hand end of
bevel gear shaft for scoring or
distortion:

a. Puller Hole {internal threads).
b. Tocknut {external threads).

Dress threads with a thread chaser,

Check for broken or severly worn
splines.

Replace shaft if splines are broken or
severely worn.

Ingpect spline seal counterbore for
damage.

Replace or rebuild shaft if a new spline
seal will not seat properly.

Check for damaged or enlarged
orifice plugs,

Replace plugs if damaged or if orificie
hole diameter is not within specifica-
tions {see Table 1-1).

Bevel Gear Shaft Bearing
Retainers

Check retainer bearing bere and seal
ring bore for grooves, scoring, and
rust.

Replace if scored, rusted, or if they are
not within specifications given in
Table 1-1.

Dental Clutch, Direct
Drive Winch

Check for broken or worn teeth,

Replace dental cluteh if teeth are
broken or severely worn.

Bevel Gear Shaft Spacers

Inspect gpacer ends for scoring,
mushroomiag, or corrosion.

Replace if damaged in any way or if they
are not within specifications given in
Tablie 1-1.

Bevel Gear Shaft Pinion
Gears, Direct Drive Wineh

Check for broken or worn teeth and
scoring or galling in bearing bore.

. badly scored or if diameter exceeds the

Replace pinion gears if teeth are broken
or severely worn, or i bearing bore is

maximum dimension given in Table 1-1.

Bevel Gear

Check for broken or wora teeth,

Heplace if teeth are broken or severly
worn.

5-19
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TABLE 3-1.

VISUAL INSPECTION (Sheet 3 of 5)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

Bevel Gear (Cont.}

Inspect gear hub faces for scoring,
mushrooming, or corrosion.

should be replaced if the hub
faces aye defective in any way.

NOTE Do not machine gear faces.
erdll length of components
Bk 'ci‘.iticai.

Clutch Assembly,
Power Controlled Winch

Check for plugged oil holes in clutch
hub and cooling il valve. Also check
cooling oil valve body for bore
roughness, plunger for free move-
ment, and plunger spring for weak
or collapsed coils.

Clean 011 holes as necessary. See Fig-
| e'p 6. Replace cocling oil
valve bo‘dy, plunger, or spring if not
within specifications listed in Table 1-1.

Carefully inspect friction discs for
facing wear, distortion, and damaged
teeth.

Replace’ ion digc if oil grooves are
worn from sintered bronze facing, or if
width is below minimum noted in Table
1-1, or if distorted in any way.

Carefully ingpect separator plates to
verify that surfaces are conical
{dished) and that other surfaces are
not worn excessively or unevenly.

Repiace separator plate if conical sur-
face is f_la*cj,': of if other surfaces are
warped, Sc;o_x:ed, or below minimum
thickness. specified in Table 1-1.

NOTE

Separator plates must be

-dished to assist clutch release.

Ingpect piston retainer plate O-ring
grooves, piéton cavity and center
bore for scoring, burrs, and cor-
rosion,

Replace 'i:iston retainer plate if dam-
aged or does not meet qpemhcatwns
given in Table 1-1. T

Check for weak or collapsed
release gprings.

Replace %prmg(s) 1f f _ee
pressur &/deflsction respﬁnse 8" not

within specifications listed in Table 1-1.

Inspect spider gear for broken or
worn gear teeth. Check for broken
welds between pinion gear and
spider gear hubs. Inspect bearing
bore for scoring or galling,

Replace gear if teeth are broken or

| severely worn or if there are any

apparent cracks. Replace gear if bear-
ing bore is badly scored or if diameter
exceeds the maximum dimension given
in Tabledsil

0il Brake Assembly,
Power Controlled Winch

Check for cracked or broken belle-
ville spring or evidence of spring
collapse.

Replace spring if cracked or broken or
below specified deflection/force listed
in Table 1-1.

Inspect oil brake cover for gcoring,
burrs, cracks, or warpage.

Replace cover if damage affects sealing

‘o7 proper contact with belleville spring. .

Inspect thrust ring faces for
grooves oy surface depressions.

Replace ring if surfaces are
excessively worn.

5~20
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TABLE 5-1.

Overhaul Instructions

VISUAL INSPECTICON {Sheet 4 of 5)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

0il Brake Assembly,
Power Controlled Winch
{Cont.)

Carefully inspect friction dises for
facing weay, distorticn, and dam-
aged teeth.

Replace friction dige if oil grooves are
worn from sintered bronze facing, if
width ig below minimum noted in Table
1-1, or if distorted in any way.

Carefully inspect separator plates to
verify that surfaces are conical
{dished) and that other surfaces.are
not worn -excessively or unevenly.

Replace separator plates if conical sur-
face is flat, or if other surfaces are
warped, scored, or below minimum
thickness specified in Table 1-1.

NOTE Separator piates must be dished
to assist brake release.

Inzpect piston housing O-ring grooves,
center bore and bearing cup bore
for scoting, burrs, and corrosion.

Replace piston housing if damaged or
outside specifications given in Table 1-1.

Inspect brake cage for wear, scoring,
burrs, and cracks.

Replace cage if gplines are notched or
cage is cracked.

Tnspect brake hub for wear, scoring,
burrs, and cracks.

Replace hub if splines are notched or
hub is eracked,

Check push rods for grooves, mush-
rooming, and end faces out of
sguare.

Replace if damaged enough to cause
binding or if diameter, length, or end
sguarness do not meet specifications
given in Table 1-1.

Carefully check aligning dowels for
grocves and distortion.

binding or misalignment.

Replace if damaged sufficiently to cause

Brakeshaft

Check for deep scratches or scoring
on bearing journals at each end of
shaft, and oil seal surface on Direct
Drive.

Machine bearing journal as required but
do not exceed minimum dimensicns in
Table 1-1,

Check for broken or severely worn
splines.

Replace if gplines are broken or
severely worn.

Brakeshafi Gears

Check for broken or worn gear teeth.
Pay particular attention to leading
adges of straight-cut gear teeth.

Replace gear if teeth are broken or
severely worn. '

Brakeshaft Bearing
Retainers

© Check LH and RH retfainer béaring

bore and seal bore for grooves,
scoring, and rust.

1-1.

Replace if scored, rusted, or if they are
not within specifications listed in Table

Brake Wheel, Direct
Drive Winch

Check braking surface for wear,
grooving, or scoring.

Machine outer surface as required but
do not exceed minimum dimension listed
in Table 1-1.

Intermediate Shaft

Check for deep scratches or scoring
on bearing journals at ezch end of
shaft,

Machine bearing fournal as required but
do not exceed minimum dimensions in
Table 1-1.
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TABLE 6-1. VISUAL INSPECTION {Sheet 5 of &)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

Intermediate Shaft
{Cont.}

Check for broken or severely worn
gplines.

Replace if splines are broken or
severely worn.

Intermediate Gears

Inspect both gears for broken or
geverely wopn teeth, Pay particular
attention to leading edges of straight-
cut gear teeth.

Replace gears if teeth are broken o
geverely worn.

Drum Shaft

Check for deep scratches or scoring on
bearing journal at each end of shaft.

Machine shaft as required but do not
exceed minimum dimensions specified
in Table 1-1.

Check for cross threaded or damaged
threads. Inspect LH seal journal and
RH O-ring groove for corrosion.

Dresg threads with thread chaser, Re-
move corrosion with fine abrasive cloth
OF PAper 48 Necessary.

Drum Gear

Check for broken or severely worn
gear teeth, Pay particular atiention to
leading edges of straighi-cut gear
teeth. Check bearing bore diameter for
scoring and galling and pilot surfaces
for rust and corrosion.

Replace gear if teeth are broken or
severely worn or if bearing bore and
pilot diameters are outside of limits
specified in Table 1~1,

Drum

Inspect seal ring groove for burrs,
scoring, and rust.

Replace drum or repair drum groove if
a new seal ring will not seat properly.

Check for scoring, galling or corrosion
in bearing bore and seal bore.

Replace if surface is badly damaged or
if diameter exceeds the maximum listed
in Table 1-1.

Drum Adapter

Carefully inspeet double seal contact
surfazce for deep scratches, burrs, and
rust.

Replace if damaged.

Dental Clutch Shift
Linkage, Direct Drive
Winel

Check shifter shaft, forks, spacer,

shoes, crank assembly, and crank

bracket for excessive wear, galling,
corrosion, or damage.

Replace parts, as necessary, if sxces-
sively damaged, corroded, or if dimen-
sions of wear surfaces are not within
limits listed in Table 1-1.

Check detent and spacer springs for
wedk or collapsed coils.

Replace springs if free length or
pressure/deflection response is not

within specifications listed in Table 1-1,

Dry Brake and Automatic
Brake Linkage, Direct
Drive Winch

Check brake link, crank, lever assem-
bly, band assembly and atinching pins
for excessive wear, galling, corrosion,
or damage.

Replace parts, as necessary, if exces-
sively damaged, corroded, or if dimen-
gions of wear surfaces are not within
gpecifications listed in Table 1-1,

Check brake band assembly for exces-
sive lining wear,

Replace lining if worn within 1/32-inch
from rivet heads.

5-22
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TARGE ORING

. STEP 2. insert spring and plunger into coeoling
oil valve body with pointed end of
plunger next to spring. Secure with

SMALL O-RING

STEP 1. instal! two new O-rings. Fe2) sree g
t ubricate piston retainer =
cavity.

NOTE: it may be necessary to strstch ‘ ~PLUNGER

jarge C-ring so it will stay in its groove !E_

when piston is installed. S €3~ SNAP RING

CGOLING O;LS?EP 3. install piston and cooling oit valve.

M VALVE. Tighten valve with special tool {Ses Fig. 5-20)
LA ' until distance from face of piston retainer to
end of valve {Dimension A} is 2-13/32 {+0,
~1/32} inches and holes in valve bady are
aligned with oil hole in piston retainer and

hotes in hub, when installed {see Step B).
NOTE: Hf threads are loose for final position of
o _ valve, remove and apply thread locking (R
U pigToN. compound such as Loctite. STEP 4. Install spring retainer.

e CAUTION: Do not insert any too! through
valve bedy. It wili damage spring.

NOTE: Holes are sequenced
so spring retainer
can only be installed as
showrs,

SEPARATOR
PLATE

COQLING OIL
VALVE!

COOLI%\?G OiL
HOLES

ERICTION |
DISC

STEP 6. Place eight separater plates and éigﬁt friction
dises ALTERNATELY on ciutch hub with
bianked out teeth in friction discs in line,

CAUTION: Separator plates must be placed next to

STEP 5. Install clutch hub. e ! e
CAUTION: Cooling oit holes in the clutch hub piston. Separator plates are SHgATY
. . : ) . conical {dished). Install ALL the plates
must align with the holes in coaling . I
oil valve. facing the same diraction.

FIGURE 5-12. REASSEMBLY OF CLUTCH ASSEMBLY, POWER CONTROLLED WINCH (8heet 1 of 3)
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STEP 8. Install shim if required {See STEP 111
CAUTION: Holes are sequenced so shim can
STEP 7. Install eight release springs. onty be instalted as shown.

STEP 9. Instail cover plate. STEP 10. instail and tighten eight special capscrews.
CAUTION: Holes are sequanced so cover plate . CAUTION: The press adapters should contact
can only be instatled as shown. ~ the hub only. Apply only anough

pressure 1o prevent assernbly from
turning when capscrews are tightened.

40 FT-LBS .

STEP 11. Measure distance between cover plate and
top friction disc with two feeler gauges
placed 1809 apart as shown. Gap should
be G.065 to £.125 inch. Add or deiete
shims as required. to obitain correct
clearance (see STEP 8).

CAUTION: When only one feeler gauge is used,
friction disc will tip slightly giving
false clearance.

STEP 12. Tighten eight sst screws that lock the
special capscrews.

524

FIGURE 5-12. REASSEMBLY OF CLUTCH ASSEMBLY, POWER CONTROLLED WINCH (Sheet 2 of 3)
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\ALzGN ERICTION
DISC TEETH.

STEP 13. Align friction discs as shown.

STEP 14, Carefully siide spider gear over ciutch
pack.

FIGURE 5-12. REASSEMBLY OF CLUTCH ASSEMBLY, POWER CONTROLLED WINCH (Sheet 3 of 3}

5.45, Reassembly and Installation of Bevel
Gear Shaft Assembly {Power Controlled
Winchi,

5-45. Reassembly and ingtallation of the bevel gear
ghaft assembly used in the Power Controlled winch
iz shown in Figure 5-16. Installation of the bevel gear
shaft can be accomplished with the winch mounted on
the tractor. The bevel gear shaft must be adjusied
for 6.000 to 0.004 inch preload.

NOTE The reduction gear (see Figure 5-15) must
be installed before installation of the bevel
gear ghaft assembly. This is due tc insuf-
ficient clearance for insialling the reduction
gear when the bevel gear shaft is installed.

5-47, Reassembly and installation of Bevef
Gear Shaft Assembly (Direct Drive
Winch),

5-48. Reassembly and installation of the bevel gear
shaft assembly used in the Direct Drive winch is
essentially the same as for the bevel gear shaff used
in the Power Contrclled winch (see Figure 5-16).
Reassemble and install the bevel gear shaft as shown
in Figure 5-16, observing the following:

a. See Figure 5-4 for location of bevel gear shaff
components. ' '

b, The Direct Drive winch is equipped with dental
clutches. Install the dental clutch so that the cham-
fered ramp faces toward the pinion gear.

¢, Install the bevel gear and two spacers for either
Undetrwind or Overwind operation. Refer to para-
graph 4-15 or 4-19.

d. The bevel gear shaft must be adjusted for 0.008
to 0.009 inch endplay. This adjustment requires a
different procedure than that used for preload adjust~
ment for the Power Controlled winch, (See Figure
5-16.)

5-49, Reassembly and Installation of Oil Broke
Assembly {Power Controlled Winch).

5-50. Reassembly and installation of the oil braks
assembly used in the Power Controlied winch is shown
in Figure 5-17. Reassembly and instaliation of the
oil brake can be accomplished with the winch mounted
on the tractor. Make sure that the bevel gear shaft
has been installed prior to installation of the brake
assembly. If new friction discs and separator plates
are used, ensure that the stack does not exceed 2.240
inches in thickness when loaded to 100 pounds, between
flat surfaces.

5-51, tnstatiation of Dry Brake and Automatic
Brake {Direct Drive Winch).

5-52, Installation of dry brake {or optional auto-
matic brake) and brake and clutch linkage is shown
in Pigure 5-18, Installation procedures shown in
Figure 5-18 apply to both the dry brake and optional
automatic brake.
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SPECIAL TOOL

SEE FIGURE #}? #
5-30 A
3 T ., .
P ) 1\\\“‘

N

STEP 1. Lubricate seal bore with Lubriplate or other
tight lube grease, Instali double-lip seal with
smooth side down. Use seal driver as shown
to prevent seal disteriion.

STEP 2. Position drum adapter by Hifting it up
through double-lip seal. Hold in piace
with bar and eyebolt as shown,

SPACER
STEP 3. Lubrigate drum bore with Lubriplate or
other light lube grease, then install double-
taper roller bearing, seal, and spacer as
shown,
NOTE: Smooth side of seal must face inward.

SPECIAL TOOL
ir—— SEE FIGURE
5-20

SEAL
RING

STEP 4. Lubricate left-hand drum shaft bore. Coat
seal ring and groove with permatex or
other suitable sealing compound. Install
seal ring, then place drum in position
using special attachment.

STEP 5. Align adapter and drum holes, then
install the 12 locking dowsls and
capscrews. Tighten progressively and
evenly to insure uniform compression
of seal ring without shifting. Do not
tighten to final torque of 200 ft-lbs.

FIGURE 3-13. INSTALLATION OF DRUM AND DRUM SHAFT (Sheet 1 of 3)
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SPECIAL TOOL
— SEE FIGURE

STEFP 8. install drum gear using special attach-
ment as shown,

; .‘&K 4 :,:? ‘ ¥ ]

Prior to installing bearing, pour 2 quarts of
oil over drum shaft to insure initial bearing
iubrication (SAE 10 oil for P.C. and SAE 80
for D.D. winch).

STEP 8. Install bearing assembly. Instali bearing parts in
sequence shown. Tap into place.

146 FT-LBS.

R

STEP 8. Install retainer plate using the eight
special capscrews, Tighten capscrews
to 146 FT-LBS.
NOTE: Capscrews cannot be instatled unless drum
gear and drum adapter have been aligned. as shown
in Step 7

STEP 7. Rotate drum gear to align match markon
gear with match mark on drum adapter.
Make sure that double taper rotler pearing, seal
and spacer are property seated in drum
(see step 3}, Lubricate drum shaft and drum gear
bore, then instal! drum shaft using special
attachment as shown, Remove sling and drive
shaft down theough drum gear until shafl
bottoms solidly against lower taper-rolier bearing

CAUTION: Hammer on special attachment ordy.
(3o not hammer on drum shaft surface.

SPECIAL TOOL

SEE FIGURE LUBRICATE
5-20

LUBRICAT
GEAR BOR

FIGURE 5-13, INSTALLATION OF DRUM AND DRUM SHAFT (Sheet 2 of 3)
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STEP 10. Set bearing retainer into place. Determine
shim pack by sliding segment of shim
between retainer and winch frame. Add
shims untii slight dreg is felt. Remove
retainer,

COATWIT

STER 11. Coat winch frame and bearing retainer flange
with permatex or other suitable sealing
compound. tnstal! shim pack (getermined in

Step 10).

SYEP 12. Secure retainer using eight capscrews and

jockwashers, Tighten capscrews 1o 88 fi-tbs.

PECIAL TCOL.
SEE FIGURE
5-20

TO TIGHTEN -
LOCKNUT

STEP 13, Coat locknut threads with permatex or ather
suitable sealing compound. Install nut and
tighten securely as shown. Place winch in
normal operating position and instalt locknut
on opposite end of drum shaft.

STEP 14. Tighten Drum-to-Adapier capscrews
to 200 FT-LBS.

FIGURE 5-13. INSTALLATION OF DRUM AND DRUM SHAFT {Sheet 3 of 3)
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) ;! BEH
R INTERMEDIATE

- DRUM PINION
o i ‘ ,f; GEAR

STEP 2. Install the intermediate shaft bearing

STEP 1. Position intermediate gear in housing and drum pinion gear, Tap the shaft
and install intermediate shaft far enough through the pinion gear and against the
to support the gear. bearing.

STEP 4. Measure the distance from £ 0.004 TO 0‘0027 IN
the face of the bearing cup B END PLAY REQUIRED
to the winch housing. Add TR~ -
shim pack 0.004 10 0.007
inch greater than the meas-
ured distance, For example,
if the measure distance is
0.004 inch, add a shim pack
with a total thickness of
0.008 to 0.011 inch. This
will alow 0.004 to 0.007

o 2 inch endplay of the shaft.
STEP 3. Instalt the bearing cone (inner race}
and bearing cup {outer race). Make
sure that cup is firmly seated
against the bearing cone.

NOTE: Shafts requiring a shim pack
greater than 0.020 are not uncommon, j§

STEP 5. Instatl finalized thickness shim
pack and bearing retainer. Tighten
the six capscrews to 88 ft-ibs.
torgue.

FIGTURE 5-14. INSTALLATION OF INTERMEDIATE SHAFT ASSEMBLY
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PINION:

STEP 1. instalt snap ring in shaft /
groove, RH end. Press RE%%%QON
pinion and bearing on ‘
brake shaft until pinion
is seated against snap ring.

STEP 7. tnstall snap ring on LH end of shaft. Lower shaft into
winch housing and instali Reduction Gear

BEARING
Cup

STEP 3. Instalt bearing cup on right-hand end of
shaft. install retainer using three capscrews
only. Tighten capscrews snugly.

.88 (

STEP 4. Set wineh in normat operating position. Check
mounting studs for tightness and corract
projection from housing. Install LH bearing
assembly.

STEP 5. Place brake piston housing {P.C. winch as
shown? or LH bearing retainer (D.D. winch)
in position. install brake piston housing
tempararily to retain bearing by using three
4-3/4 inch long spacers and thrae nuts
spaced equally, On direct drive winch, secure
LH bearing retainer by tightening six
capscrews securely.




Overhaul Instructions

STEP 6. Adjust shaft endplay as foliows:

a, Using moderate pressure tap R.H. bearing
retainer to seat brake shaft components.

b. Loosen the three capscrews previousiy
installed in Step 3 above. Tighten
capscrews finger tight only.

c. Measure gap between retainer and winch
frame, Measure in three places around
retainer. Add the three indications and
divide by 3. This will give the average gap.
Add shim pack 0.007 inch greater than
the average gap. This will place 0.007 inch
endplay on the brake shaft bearings.

d. Replace RH bearing retainer with final
shim pack in place. Tighten six capscrews
sacurely.

| e MEASURE

THREE PLACES

FIGURE 5-15.

5-53. Installation of Suction Manifold
{Power Controlled Winch),

5-54, Installation of the suction manifold with filter
is shown in Figure 5-19. It may be necessary, in
some tractor installations, fo remove the suction
manifold prior to mounting the winch on the tractor.
In such cases, it iz advisable to install the manifold,
with partially tightened capscrews to prevent the

INSTALLATION OF BRAKE SHAFT (Sheet 2 of 2)

enfrance of dirt until winch is mounted onthe {ractor.
Install new gaskets at both the base and cover of the
suction manifold to aveid loss of pump suction.
Never use old gasketis,

5-55, SPECIAL TOOLS,

5-58. Figure 5-20 shows the special tools reguired
during overhaul and repair of the winch,
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STEP 1.

" DIL HOLE PLUG
" (REMOVE TO INSTAL
;. LIFTING EYE)

' ; LUBRICATE ALL
' CLUTCH SPLINES

Use sting around clutch, or cable
attached to lifting eve installed in

oil hole, to lower reverse clutch
assembly into housing. Position
chuteh so that oif hole is up as shown.
Replace plug, if removed.

SPLINED |
EAL BORE ]

STEP 2. Position bevel gear shaft so that splined
seal borg is directly in line with the set-
screw at the {op of reverse clutch assembly,
then insert shaft, Make sure that scribe line
on spline faces up. Lubricate entire shaft.
CAUTION: Make sure that the splined seals are re-
moved before inserting the shaft, Splinad
seals may be damaged if instailed at this
time,

STEP 3. Install bearing. Make sure that bearing face is
flush with winch frame.

*NOTE: If brake shaft has not been
installed, make sure that brake reduction
‘gear is installed in housing at this time,
Refer to paragraph 5-59 No )

LY [
LUBRICATE 5 N
STEP 4.  Usesling around cluteh, or cable
attached to lifting eye instalied in
oil hole, to lower forward clutch
assembly into housing. Position
efutch so that oil hole is up as shown.
Replasce plug, if removed.

STEP 5. install the two SpBCErS and bevel gear.

MNOTE: Bevel gear and spacers are snown in overwind
pasition, Refer to Paragraph 4-18, for underwind.

STEP 6. Tap bevel gear shaft thraugh forward clutch
assembly 1o position shown. Make sure that
splined seal bore is aligned with setscrew at top
of forward cluteh assembly.

CAUTIGN: Splined seal bare and setscrew in clutch
assembly must be exactly aligned. Mis-
alignment of only one spline distance will
impede flow of cooling oil during operation
of the winch. Use scribe line on shaft spline
for reference,

FIGURE 5-16. REASSEMBLY AND INSTALLATION OF BEVEL GEAR SHAFT ASSEMBLY (Sheet 1 of 4}
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{PART A) _ N {PART B) ,;
INSTALL TWC SEALS INSTALL TWO SEALS 3 :
ON BOTTOM OF SHAFT. ON TOP OF SHAFT.
SCRIBE
LINE

NOTE: sEAL
CONFIGURATION

NOTE: SEAL
CONFIGURATION

CAUTION: Lubricate spline seals with Lubriplate or
STEP 7. Carefully insert the four splined seals, equivalent prior to installation,

BEARING
CARRIER

STEP 8. Carefuliy tap bevel gear shaft through the
clutch assembiies. Instail bearing carrier and
roiler bearing on RH end of shaft.

CAUTHON: Use care to prevent interchanging LH and
RH bearing carriers. The two bearing carriers
are identical except that RH carrieris STEP 9. Tap carrier and bearing assembly into reverse
stightly wider. (See Table 1-1.) 2nd reduction pinion gear.

3 u-‘j
3

-

; .
st

g ’ v A

STEP 10. Install snap ring, making sure that it is
properly seated in the pinion gear bore
grogve, STEP 11. Install thrust washer.

FIGURE 5~16. REASSEMBLY AND INSTALLATION OF BEVEL GEAR SHAFT ASSEMBLY (Sheet 2 of 4)
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% L 4 y

Instail bearing carrier and roller bearing on

LH end of shaft. Tap bearing into place in

2nd reducticn pinion gear, then instail
snap ring.

MOTE: If there is insufficient clearance for installing
snap ring, the bearing carriers may be inter-
changed with RH carrier, Check the carrier
width and identify. {See Step 8.)

STEP 13.

Install thrust washer and bearing.

STEP 15. Tap bearing against thrust washer then

install snap ring.

5 STEP 14.

SHIM PACK
0.025 APPROX. (D.D.}
0.020 APPROX. {P.C.)

STEP 16. Install approximately 0.025 inch shim
pack for D.D, winch and 0.020 inch
shim pack for P.C. winch on LH
bearing retainer, and install retainer.
Tighten capserews snugly but not to
final torque.

SPECIAL®
TOOL i
FIGURE ¢ g "
5-20

(BEND TANGS ON LOCKWASHER)

Install lockwasher and locknut on RH end
of gear shaft. Tighten locknut 175-225 {bs.
Bend lockwasher tangs over flats of locknut.

STEP 17,

FIGURE 5-16. REASSEMBLY AND INSTALLATION OF BEVEL GEAR SHAFT ASSEMBLY (Sheet 3 of 4)

5-34

g



Overhaul Instructions

STEP 19. Install approximatety 0.025 inch shim pack
on PTQ shaft and install shaft. Tighten

. i . - capscrews securaly. Check that PTO pinion
STEP 18,  Install approximately 0.040 shim pack on teeth are positioned in center of bevel gear

H.H bearing retainer and install retainer, teeth. Add or subtract shims at PTG shaft to
leghten capscrews snugly but less than center gear teeth. Tighten capscrews to
final torgue. 68 ft-lbs. and secure with 18 gauge lockwire.

Connect dial indigator as shown to check
pinign-to-bevel gear backlash. Backiash
should be 0.006-0.014 ingh. If less than
0.008, remove shims from RH bearing
retainer as required. Add same amount to
retainer at opposite end of shaft to maintain
prefoad/or endplay. If greater than 0.014,
rernove shims from LH retainer as required.
Add same amount 1o RH retainer to
maintain preload/or endplay.

STEP 21.

STEP 23, Connect dial indicator as shown to measure
bevel gear shaft endplay. Add or subtract
shims from the two bearing retainers to
obtain 0.003 inch endplay (P.C. winch) or
0.006-0.009 inch endplay {D.D. winch). On
the P.C. winch only, subtract 0.005 inch
shim from either the R or LH retainer to

" obtain 0.000-0.004 inch preload.

NOTE: Adding or subtracting shims from these NOTE_: Before checking backiash on D.D. winch, place
retainers will effect pinion-to-bevel gear ' a prybar between the forward clutch pack and
backlash. See Step 21. winch frame. Apply medium pressure to move

gearshaft toward RH side of winch. This will

place bevel gear in normal operating position.
The bevel gear tends to move toward the RH
side of winch when turned by PTO pinion
during winch operation.

STEP 22. Remove RH and LM bearing retainers,
then instali two cast-iron seal rings.
Re-instail retainers (with shims) and
tighten capscrews 1o 88 ft-lbs,

CAUTION: Use care when expanding seal rings.
Seal ring material is fragile and breaks

{one each end of shaft) g = easily.

FIGURE 5-16, REASSEMBLY AND INSTALLATION OF BEVEL GEAR SHAFT ASSEMBLY {Sheet 4 of 4)
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OUTER
O-RING 7

it may be necessary to stretch inner O-ring to

ring.
CAUTION: Use only Hyster approved O-rings to
i insure proper sealing.

STEP 1. Lubricate and install two new G-rings in piston,

hold it in place until piston is installed in piston

e

STEP 2. Install piston in housing, then remaove
puller bolts

et g

i STEP 3. Slide assembled piston housing in place on
studs, if not already instatled (See Step 4 and
Step b, Figure 5-16). Remove three sets of
nuts and spacers from studs, if instalied.

NOTE: Make sure that bearing on brake shaft is
properiy positioned hefore installing housing.

STEP 4. install snap ring
CAUTION: Make sure that snap ring is securely
positiohed in brake shaft groove.

DOWEL PINS
///’ {2 REQ.)

wi  COUNTER BORE
" EACING OUTWARD

STEP 5. install plate. Push plate against piston
housing. Then install dowsl pins.

;ﬁﬁssuéﬁg

_PLATE E

HUB

STEP G. Instali hub as shown.
CAUTION: Do not reverse hub:

FIGURE 5-17. REASSEMBLY AND INSTALLATION OF OIL BRAKE ASSEMBLY,
POWER CONTROLLED WINCH (Sheet 1 of 2}

ot
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STEP 8. install cage against pressure piate. Then
STEP 7. install snap ring. install eight push pins,
CAUTION: Make sure that snap ring is securely

NOTE: Holes in cage are serjuenced so that cage
positioned in brake shaft groove,

can only be installed as shown.

SEPARATOR
PLATE
W (INTERNAL TEETH)

STEP 9. Instali the 11 fricon discs and 10 separator

olates ALTERNATELY starting with a T
friction disc, Align friction disc slots as -
showri. W FRICTION DISC
CAUTION: Separator plates are conical {dished}. Face [ E_T%BNAL TEETH)
all separator plates in the same direction. disc stack must not exceed 2.240 inches
All dished sides must face either inward when compressed between flat surfaces
or outward. Max. thickness of plate and by t00 Ibs. load.
" ) BELLEVILLE 200 FT. LBS. ]
R SPRING e
" {CONCAVE SIDE INWARD)
- o
¥

kY7

BRAKE .
wCOVERN ™ o me _
STEP 11.  lnstail be leville spring gﬁwm 2
and brake cover. TEP 12, Install eight nuts {with

CAUTION: Concave side of

fockwashers). Tighten
belleville spring must

nuts alternately to
face inward. : 200 fr.-lbs.

STEF 10, (nstall thrust ring.

FIGURE 5-17. REASSEMBLY AND INSTALLATION OF OIL BRAKE ASSEMBLY,
POWER CONTROLLED WINCH (Sheet 2 of 2}
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BRAKE -
CRANK
SHIFTER + ASSEMBLY

CRANIK ASSEMBLY

BRAKE
LINK

SHIFTER : ot BRAKE LEVER
SHOE T ASSEMBLY
STEP 1. instatl brake and dental clutch

" linkage. Position upper crank on
splined end of shifter crank assembly
s0 that upper crank arm is at
90 degrees with shifter control cable
axis when shifter shaft is in detent
(neutral) position. Adjust shifter
{inkage as described in paragraph 4-11,

STEP 2. Hold brake band in place and install
upper and lower pin. Align cotter pin
hotes in eenter of shorter pin and
insart cotter nin,

CAUTION: Refer to paragraph 4-17 or 4-21 for
correct pin and band arrangement
(overwind or underwind).

NOTE: Thread a 1/2-20 UNF ecapscrew

toosely into threaded snd of longer
pin to aid pin installation.

OPTIONAL
AUTOMATIC
- BRAKE

STEP 3. Slide brake wheel onto brake shaft
(optional autbmatic brake shown).

STEP 4. install snap ring on brake shaft, Adjust
brake linkage as described in paragraph
4.12,

FIGURE 5-18. INSTALLATION OF DRY BRAKE, AUTOMATIC BRAKE AND BRAKE AND
CLUTCH LINKAGE (DIRECT DRIVE WINCH)

5-38

‘“iw.-b'j




Overhaul Instructions

G R . >
{ SUCTION [
MANIFOLDS

< 8

GASKET .

v
STEP 1. Install suction manifold

and transmission cover
with new gasket.

gasket). Do not over-tighten the filter
element. The filter is difficult to remove

FIGURE 5-19. INSTALLATION OF SUCTION
MANIFOLD, POWER CONTROLLED WINCH
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Note: Modify Lineman's
Plier As Shown,

3/32" DIA. PIN
(RIVET OR WELD)

172" DAL

CLUTCH COOQLING OIL VALVE REMOVAL AND
INSTALLATION (Power Controlied Only)

3/8 RM.PF. 4HLS On 2-9/16” B.C.

prg - o o
f e et
§

2-8/16!"

s s e o e e e

; LN
L

1-1/32" DR. 4 HLS
909 APART

4 Req. Alter 3/8" Dia. x 1-1/4 Dowel

BEVEL GEAR SHAFT LOCKNUT REMOVAL
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Overhaul Instructions
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4 HYSTER COMPANY

SECTION 6

INSTALLATION AND REMOVAL

6-1. GENERAL.

6-2. This section contains winch-to-tractor and pump-to-
tractor mounting information. Instructions for tractor
alterations and other specific data requived for initial
mstaliation of the winch and pump are covered by the
drawings suppled with the mounting kit.

CAUTIOM  The winch and hydraulic pump are designed
to be mounted on a specific tractor model,
aveid mounting on a different tractor make
or model.

6-3. SERIAL NUMBER DATA.

6-4. The winch serial number prefix (refer to Section 1)
identifies the winch as either Direct Drive or Power
Controlled, It also identifies the tractor make and modsl
on which the winch will be mounted.

6-5. WINCH INSTALLATION.
6-6. Tractor Preparation.

6.7. Perform the following steps prior to installing the
winch:

a. Complete the tractor alterations as indicated in the
mounting kit instructions.

b. Clean all mounting surfaces on the tractor.

¢. Check the condition of the mounting studs on the
tractor. Replace any studs that are bent or otherwise
damaged. Minor thread damage may be dressed with a
thread chaser.

NOTE Be sure all seals and plugs are installed as
indicated by mounting kif instructions.

d. Install O-rings over studs as indicated by mounting
instructions.

e. Check mounting kit instructions for proper applica-
tion of Loctite to studs.

6-8. Winch Preparation.

6.9. Perform the following steps prior to installing the
winchu:

a. Remove the suction manifold on Power Controlled
winches and the winch transmission cover on all winches.

b. Remove all shipping plugs and tape from PTO shaft
opening and stud holes,

@ COPYRIGHT HYSTER COMPANY 1973

¢. Clean all mounting surfaces on the winch.
d. Assemble PTO Group per mounting kit instructions.

e. Install PTO shaft assembly in winch as shown in
Figure 6-1.

f. Carefully check bevel gear backlash and bevel gear
shaft endplay or preload (See Figure 6-1),

g. Install O-ring over PTO shaft carrier.
h. Assemble coupling on PTO shaft.

NOTE  Be sure pin and lock ring are secure.
i. Install breather in upper right hand cover.

i. Remove side cover on the contro} lever housing used
with Power Controlled winches,

6-10. Installation.
6-11, Observe the following during mounting of the winch:

a. Instail two 7/8 UNC x 2 1/2inch (63.50 mm) capscrews
or lifting eyes at each side of the winch.

WARNING Before raising the winch info pesition, ensure
that the lifting device is in safe operating
condition and has a rating of at least 3,000
pounds {1360.8 kg). Carefully check the cable
or chain for damage.

b, Carefully check all hydraulic hoses and hose fittings
for damage and general condition on Power Controiled
winches.

c. Raise the winch and align the splines on the tractor
PTO with the splines of the PTO coupling.

d. Align the studs with the mounting holes to prevent
thread damage. i

¢, Route Direct Drive winch push-pull cables to the
conirol levers as the wineh is moved in against the rear
tractor face.

f. Loosely install the two, top inboard nuts before the
winch is fully seated against the tractor.

g. Secure the winch in place using the parts listed in
the mounting kit instructions. Tighten the nuts alternate-
ly at each side of the winch to pull the winch evenly against
the tractor. Final torque on the plain hex puts should

6-1




Installation and Removal

gt

STEP 1. Install approximately 0.025 inch shim pack
on PTO shaft and install shaft. Tighten
capscrews securely. Check that PTO pinion
teeth are positioned in center of bevel gear
teeth. Add or subtract shims at PTO shaft to
center gear teath. Tighten capscrews to
69 ft-ibs. and secure with 18 gauge lockwire.

STEP 2. Connect dial indicator as shown 1o measure
bevel gear shaft endplay. Add or subtract
shims from the two bearing retainers to
obtain 0.003 inch endplay {P.C. winegh} or
0.006-0.009 inch endplay {D.D. winch). On

- ) the P.C, wingh only, subtract 0.005 inch

shim from either the RH or LH retainer to

abtain 0.000-0.004 inch preload.
NOTE: Adding or subtracting shims from these

retainers will effect pinion-to-bavel gear
backlash. See Steny

STEP 3. Conngct dial indicator as shown te check
' pinion-to-bavel gear backiash. Backlash

shoutd be 0.006-0.014 inch. If tess than
0.0086, remove sitims from RH bearing
retainer as required. Add same amount 1o
retainer at opposite end of shaft to maintain
prefoad/or endplay. If greater than 0.014,
remove shims from LH retainer as required.
Add same amount to RH retainer to
maintain preload/or endplay.

NQOTE: Before checking backlash on D.D. winch, place
a prybar between the forward clutch pack and
winch frame. Apply medium pressure to move
gearshaft toward RH side of winch. This will
place bevel gear in normal operating position.
The bevel gear tends to move toward the RH
side of winch when turned by PTO pinion
during winch operation.

FIGURE 6-1. PTO SHAFT INSTALLATION
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be 550 + 20 ft..lbs. (73.06 + 2.76 kg-m). Final torque on
the slotted jam nuts should be 200 + 20 ft.-lbs. (27.66 +
2.76 kg-m}. :

CAUTION  Be sure cotter pins are installed on all
mounting studs as specified in the mounting

kit instructions.

6-12. Final Installation. {Direct Drive
Winch.)

6-13. With the winch instalied on the tractor, perform the
following steps:

a. Install transmission cover with a new gasket. Tighten
capscrews to 88 ft.-lbs. (12.17 kg-m} torque.

b. Install controi lever assembly per mounting kit in-
structions.

"¢, Attach push-pull cables to respective positions.

d. Adjust cables as described In Paragraphs 4-11 and
4-14,

e. Check oil level in transmission compartment.

f. Replace side covers. Tighten capscrew to 88 ft.-lbs.
(12.17kg-m) torgue.

6-14. Final Installation. (Power Controlled
Winch.}

6-15. With the winch installed on the tractor, perform the
following steps:

a. Install transmission cover and suction manifold with
new gaskets. Tighten capscrews to 88 ft.-lbs. (12.17kg-m)}

torque.

b. Connect suction and pressure hoses to their respec-
tive fittings as specified in the mounting kit instructions.

¢. Install ‘control lever assembly per instructions in the
mounting kit.

d. Attach push-pull cable(s) to control lever assembly.
e. Attach cable bracket to winch.

f. Install pump and related hardware as specified in
mounting kit instructions, See Paragraph 6-16.

g Tighten hose fittings and clamps securely.

h. Attach push-pull cable to valve and secure cable
bracket to winch.

Installation and Removal
i. Check hydraulic oil level.

j. Adjust control eable and check hydraulic pressure set-
tings as described in Paragraphs 4-23 through 4-27.

NOTE  Pressure checks should be taken with hydraulic
oil at operating temperature. Run winch in
Brake-Off position to raise temperature.

WARNING Al checks and adjustments to be made with
a bare drum.

6-16. PUMP INSTALLATION.

6-17. Install pump and related hardware following the pro-
cedures in the mounting kit instructions. Observe the fol-
lowing during pump installation:

a. Install pump drive components.

b. Be sure all O-rings and gaskets are properly installed.

NOTE

If the pump requires an adapter, between the
pump and the tractor accessory drive, apply
plastic gasket compound (Loctite Co. 68-41 or
equivalent) to the mating surfaces.

¢. Torque all capscrews as specified.

d. Install hydraulic fittings securely.

e. Route suction and pressure hoses.

f. Prime the pump by filling the suction hose with hy-
drauiic oil,

g. Secure hoses using clamps supplied.
h. Check to ensure all connections are tight.

6-18. INSPECTION.

$-19. Prior to operating the winch, check the following:
a. No leakage.
b. Proper oil levels.
c. Afl m;)unting nuts are tightened to specifications.
d. All covers are securely instalied.

e. Ensure that all hydraulic hoses are properly routed
to prevent chafing.

f. Ensure that the hydraulic pump is primed.




Installation and Removal

SETSCREWS 7/8-IN UNC 3000 Ibs.
; | [ x212IN "~ (1360.8 kg)
(63.50 mm) MINIMUM

CAPSCREWS

CABLE JAM NUT

STEPR 1. Loosen the two setscrews on the cable
anchor block. Remove the control STEP 2. Connect lifting device to winch. Winch

housing cover, then disconnect the will be balanced when connected as
cable end (clevis} at end of each cable. shown.

NOTE: When removing the
eight nuts, loosen all nuts
stightly, then pry wingh
away from mounting pad.
Loosen all nuts again and
pry winch again. Continue
this sequence until winch
can be removed.

{INSIDE)

6 REQ.

MOUNTING _—
PAD

$TEP 3. Remove transmission cover, Be careful not 1o lose detent ball and spring.
Remove the eight nuts and tockwashers attaching winch to mounting pad.

6-4

FIGURE 6-2. REMOVAL OF DIRECT DRIVE WINCH
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installation and Bemoval

INTAKE MANIFOLD CONTROL
VALVE
CONTROL
CABLE
SUCTION P'/N
P
Hosg\ CAPSCREW \ — g
PUMP CABLE—==
PRESSURE BRACKET
LINE , ROLL PiN
CONTROL «_ ey
CABLE—" _ e \ -
GAUGE : STEP 2.  Remove access cover plate Remove
PRESSURE —d. cotter pin and detach blade end of
LINE control cable from controt valve
) spoot clevis. Remove capscrew hold-
STEP 1. Remove suction hose from intake ing cable bracket to housing, and
rT‘a”*f0|d- Disconnect pump pressure pull out contro! cable. If neccessary
line. Disconnect gauge pressure line. to remave cable bracket, remove rell
pin.
7/8-1N UNC 3000 ibs.
SUCTION COVER x 2 1/2-IN k___ {1360.8 k)
MANIFOLD i _ {63.50 mm} CMINIMUM
&y CAPSCREWS .
{2 REQ'D
. Cﬁhnect ifting device to winch.
Winch will be balanced when con-
2 REC nected as shown.
{OUTSIDE) “\q
N\

STEP 4. Remove suction manifald and cover.
Remove the eight nuts and lockwashers
attaching winch to mounting pad.

NOTE: When removing the eight nuts, loosen
all nuts slightly, then pry winch away from
mounting pad. Loosen atl nuts again and pry
winch again. Continue this sequence unt
winch ¢an be removed.

i =zl
4 REQ ///// S

(OUTSIDE}

MOUNTING ___|
PAD

FIGURE 6-3. REMOVAL OF POWER CONTROLLED WINCH
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Installation and Removal
6-20. WINCH REMOVAL.

6-21. Removal — {Direct Drive Winch.) .
{See Figure 6-2.)

WARNING  If winch is to be disassembled, the line must
be removed. Use extreme care when removing
the cable end ferrule from the drum. When
the cable lock is removed, the cable may
spring out with extreme force.

6-22. Remove the winch as shown in Figure 6-2. Observe
the following during removal:

a. Clean external surfaces of winch {o remaove accumau-
lated grease and dirt,

b. Remove transmission cover.

¢. Remove control cables from winch.

d. Attach lifting device as shown in Figure 6-2.

WARNING Make sure that the lifting device has a mini-

mum capacity of 3,000 pounds (1360.8 kg)
before lifting the winch off the mounting pad.

e. Drain oil from winch.

f. Remove nuts from mounting studs.

g. Remove winch from tractor.

6-23. Removal (Power Controlled Winch.)
{See Figure 6-3.)

WARNING If winch is to be disassembled the line must
be removed. Use extreme care when removing
the cable end ferrule from the drum. When
the cabie lock is removed, the cable may
spring out with extreme force,

6-24. Remove the winch as shown in Figure 6-3. Observe
the following during removal:

a. Clean external surfaces of winch to remove accumu-
lated grease and dirt.

6-6

b. Remove suction manifold and transmission eover.

c. Remove control cable(s} from winch.

d. Remove hydraulic hoses,

e. Attach lifting device as shown in Figure 6-3.

WARNING Make sure that the lifting device has a mini-

mum capacity of 3,000 pounds (1360.8 kg)
hefore lifting the winch off the mounting pad.

f. Drain oi} from winch.

g. Remove nuts from. mounting studs.

h. Remove winch from tractor.

6-25. PUMP REMOVAL. (Power Controlied
Winch,) :

6-26. Remove the hydraulic pump as follows:
a. Thoroughly clean all surfaces around pump.
b. Disconneet hoses at the inlet and outlet fittings.

¢. Cap all open lines and ports.

NOTE If pump is belt driven loosen capscrews secur-
" ing pump to mounting bracket. Rotate the
pump so that the drive belt can be removed
from the sheaves. Keep bracket, purnp and
sheave together as assembly.

d. Remove mounting capscrews and remove pump.

NOTE Do not remove the adapter used with gear driv-
' ~ en pumps unless it is necessary to replace the
coupling or gasket between the adapter and

traction accessory drive housing.

CAUTION Do not disassemble pump. Repair of the hy-
draufic pump is limited to replacement of the
entire assembly.
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