


OPERATOR RULES

Safety is a necessary part of winch operation. Every
operator must know the operating procedures and
restrictions. The following list is a guide and not a
complete list of rules for winch operation. Only
rrained and authorized operators can use the winch.

1. 1Do not operate a winch unless the vehicle is
equipped with a rear screen for operator
protection against a broken cable.

2. Make sure you are in the operator’s seat
when you operate the vehicle or the winch.

3. Do not use a winch that has damage.

4. Do not use a winch that has controls, oil
pressure, or operation that is not normal,

5. Do not use the control levers for hand holds
when moving to the operator position.

6. Do not use the control levers for hangers for
clothes, water bags, grease guns, lunch pails, or

other objects.

7. Do not permit personnel around the vehicle
when using the winch.

8. Do not permit personnel to go near a cable
under tension,

9. Do not permit personnel to stand in aloop of
cable.

Vinch Sertal Number

10. The operator must stay in the operator
position when the winch cable is under tension.

11, Make sure the winch cable i 10 good
condition,

12. Do not connect a double or two-part cabje
to the winch.

I3. Do not permit personnel (o ride on a load,

14. Do not permit extra persennel on the
vehicle,

15. Do not pull the hook over the drum and
through the throat of the winch. This action
can damage the winch.

16. Always leave the winch in BRAKE ON
position when not operating the winch.

17. Do not clean, service, or adjust a machine
during operation.

I8. Be careful when removing the cable and
ferrule from the drum. When the ferrule is
loosened, the cable can move like a compressed

s

Yate put in service
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M HYSTER COMPANY

Thig service manual contains operation, maintenance
and repair isstructions for the D7J Direct Drive and
Power Controlled fowing winches, Instructions are
also included for the removal and installation of the
winch on the tractor, Specification tables are pro-

INTRODUCTION

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

(CICOPYRIGHT HYSTER COMPANY 1969
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HYSTER COMPANY

Section 1

SPECIFICATIONS & DESCRIPTIONS

1t GEMERAL

1-2. This section contains a list of specifications for
the Direct Drive
winches. Complete physical and functicnal descrip-
tions of the winch and its subassemblies are also
given, These descriptions will aid the repairman in
understanding the consiruction and operation of the

and Power Controlied towing

winch and its subassemblies.
through 1-24,)

i-3. LIST OF SPECIFICATIONS.

(See figures 1~1

1-4, A complete list of specifications is given in
Table 1~1 through 1-5,

Takie 1-1, Component Specifications (Sheet 1 of 4)
ITEM DESIGN DATA REFERENCE FIGURE
ILo-Speed Slo-Speed Std. Speed
Gear Ratios
Forward 7Ti.6i01 4%.8 tc 1 40.6 to 1
Reverse 30,5 to 1 21,501 17583 to 1
Number of Gear Teeth
PTO Shaft Bevel Gear 16 23 23 5-3, Step 3
Bevel Gear Shaft
Bevel Gear 45 45 45
2nd Reduction Pinion - Forward 22 22 232 5-7, Step ¥
2nd Reducticn Pinion - Reverse 19 19 22 5-7, Step 6
Brake Shaft
2nd Reduction Driven Gear 51 51 51 5-9, BStep 3
Intermediate Pinion 19 22 22 5-9, Step 4
Intermediate Shaft
Intermediate Driven Gear 54 54 51 510 Step 3
Drum Pinion 15 15 15 5-10, Siep 4
Drum Gear 58 58 58 5-11 Step 7
Drum
Barrel Diameter 8 i2 12 5-11 Step 9
Barrel Length 10-5/8 12-3/8 12-3/8 5-11, Step 9
Flange Diameter 22-1/2 22-172 22-1/2 5-11, Step 9
Cable Capacity (per SAE J115B)
(Allow for loose or unevenly
spooled cable)
3/4-inch Cable 503 ft. 480 ft. 480 ft.
7/8~inch Cable 362 ft. 345 ft. 345 ft.
One inch Cable 280 ft. 268 fi. 268 fit.
1-1/8-inch Cable 279 ft, 215 ft. 215 ft.
Ferrule Size {Cable size) 1-6 (3/427) J-7 (1/89) J-8 (1)
J-8 (1-1/8%) J-10 (1-1/4°%)
Seal Bore Diameter 6.002-6.0063 5-11 Step 9
Bearing Bore Diameter 6.002-6,003 5-11 Step 11
Drive Flange Counterbore Diameter 15,997-16.0086 5~11, Step8
Drive Flange Outside Diameter 15.895-15.098 5-11 Step 8

EYCOPVRIGHT HYSTER COMPANY 1969
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Table 1-1, Component Specifications (Sheet 2 of 4

ITEM

DESIGN DATA

REFERENCE FIGURE

Drum Shaft and Outer Refainer

Shaft
Bearing Journal Diameter
Retainer Journal Diameter
Gear
Bearing Bore Diameter
Pilot Diameter
Outer Reiainer
Bore Diameter
Pilot Diameter

PTO Shaft and Carrier

Shaft

Bearing Journal Diameter

Seal Journal {Spacer) Dameter
Carrier

Bearing Bore Diameter

Seal Bore Diameter

Pilot Diameter

BEVEL GEAR SHAFT ASSEMBLY

Bearing Retainers {(LH and RH)
Seal Ring Bore Diameter
Bearing Cup Bore Diameter
Pilot Diameter

Bevel Gear Backlash
Seal Ring Width
Shaft
Bearing Journal Diameter
Seal Ring Groove Width
End Play
Preload
Spacers
Ball Bearing Carrier
Surface Diameter
Width
Roth Ends Parallel Within
Long Spacer
Length
Both Ends Parallel Within
Medjum Spacer
Length
Both Ends Parallel Within
Short Spacer
. Length
Both Ends Parallel Within
Thrust Washer
Width

3,99%-.4.060 5-11, ©Step 6
3.493-3.495 5-11, Step 6
6.377-6.379 5-11, Step 7
7.842-7.844 5-11, Step 7
3,498-3.500 5-11, Step 3
11,120-11.123 5-11, Sfep 3
1,9681-1.5688 H=3 , Step 3
2,370-2,380 5-3, Step 3
4.3306-4.3318 5~3 , Step 3
3.498-3.502 5.3, Step 3
5.185-5.187 5-3, Step 3
£80 POWER
DIRECT DRIVE CONTROLLED
None 1.500-1.505 5-7, Steps 1,2
3.6708-3.6718 3.6708-3.6718 5-7, Steps 1, 2
4.987-4,989 4,997-4.999 5-7, Steps1, 2
0,006-0.014 0.006-0.014
None 0,0925-0,0835

1.8744-1.8749
None

0.006-0,009
None

3.1491-3.1500
1.630-1.635
0.0013

4,250-4.255
0.0035

3.500-3,505
0.003

2.187-~2.192
(.0018

None

1.8744-1,8746

4.125-0,133
None

G.066-0.004

3.1481-3.1500
1.630-1,635
0.0013

4,250-4.255

0.0635
None

3.500-3.565
0,003

0.190-0,185

5-7, Step 3

5-7, Step 13
5-7, Step3
5-20 , Step 20
5-290 , Step 20
5-20 , Step 3
520, Step 3
5-20, Step 3

5-7, Step 10
5-7, Step 10

5-7 , Step 10
, Step 10

5-7, Step5s

{€) COPYRIGHT HYSTER COMPANY 1869




Table 1-1, Component Specifications (Sheet 3 of 4)

ITEM DESIGN DATA REFERENCE FIGURE
POWER
DIRECT DRIVE CONTROLLED
BRAKE SHAFT ASSEMBLY
Bearing Retainers
Left-Hand Retainer :
Bearing Cup Bore Diameter 4,452~4.455 4.452-4.455 5-9 Step 1
Seal Bore Diameter 3.496-3,498 None
Right-Hand Retainer
Bearing Cup Bore Diameter 3.6708-3.6718 3.6708-3.6718 5-9 Step 2
Shaft
Left-Hand Bearing Journal Diameter 2.500-2.501 2,500-2,501 5-9 Step 1
Right-Hand Bearing Jourpal Diameter| 2.375-2.378 2.375-2.376 5-9 Step 4
Preload 0.006-0,009 6.000-0.004 b-1 Step 6
Brake Drum Diameter 12 None 5-5 Step 2
BRAKE ASSEMBILY, OIL None
Brake Apply Spring
Dish 0.337-0.347 Bmd Step 3
Pressure at 11/32-inch Deflection 11,090-11,900 Ibs, 5-4 Step 3
Piston
Outgide Diameter 10.496-10.498 5-4 Step 12
Inside Diameter 3.499-3.502 Hedh Step 12
Piston Housing
Piston Cavity
Large Diameter 10.503-10.506 5-4 Step 12
Small Diameter 3.493-3.496 5-4 Step 12
Push Rod
Diameter 0.373~0,375 5-4 Step 5
Length 3.222-3,225 5-4 Step &
Friction Disc
Overall Width 0.122~-0,128 5-4 Step 4
Friction Material Thickness 0.0275-0.0365 5-4 Step 4
Separator Plate
Width 0.080-0,084 5.4 Step 4
Dish 06.012-0.022 bug Step 4
CLUTCH ASSEMBLY
2nd Reduction Gear Bore 3.0000-3.0012 None 5-6
Dental Clutch Groove 0.510-0.515 None 5-6
Bearing Carrier Diameter 2.2494-2.2500 None 58
Piston None
Outside Diameter 8.496-8.498 5-8 Step 7
Inside Diameter 5,750-5,762 5-8 Step 7
Piston Housing None
Piston Cavity
Large Diameter 8.506-8.508 5-8 Step 7
Small Diameter 5.740-5.742 5-8 Step 7
Inside Diameter 3.376-3.378 5-8 Step 7

(&) COPYRIGHT HMYSTER COMPANY 1969
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Table 1~1.

Component Specifications (Sheet 4 of 4)

ITEM

DESIGN DATA

REFERENCE FIGURE

CLUTCH ASSEMBLY (Cont*d)

Hub — 8mall Diameier
Friction Disc
Cverall Width
Friction Material
Thickness
Separator Plate
Width
Dish
Cooling Valve Spring
Free Length
Pressure At Two Inches
Cooling Valve Installed
Height
Release Springs
Free Length
Pressure at Two Inches
Plate {cover) To Friction
Disc Clearance

INTERMEDIATE SHAFT ASSEMBLY

Bearing Journal Diameter
Endplay

SIDE FRAME (RH Side)

Bore Diameters
Beve! Gear Shaft Bearing Retainer
Drum Shaft Outer Retainer
. Intermediate Shaft Bearing Retainer
Brake Shaft Bearing Retainer
Drum Seal

TRANSMISSION HOUSING (LH Side)

Bore Diameters
PTO Shaft Carrier _
Bevel Gear Shaft Bearing Retainer
Ball Bearing
Brake Shaft Bearing Retainer

NOTE: All dimensions given in inches
unless otherwise specified.

. POWER
DIRECT DRIVE % coNYROLLED
None 3.373-3.375
None
0.,122-0.128
0.0275-0.0365
None
0.080-0.,084
0.012-0,022
None
2-11/18
11.90 oz,
None
1.875-1.806
None
2-31/32
45 pounds
0,065-0.125

2.5000-2,56005
0.004-0,007

5,000-5,002
11.125-11.128

5,376-5.377
6.250-6,252
10.998-11,002

5.188-5,190
5.006-5.002
4,9211-4.9225
4,2515-4,2525

5-10,
5-18 ,

Step 5
Step 4

Step 4

Step 4
Step 4

Step 6
Step 6

Step 2

Step 4
Step 4

Step 1

Step 2
Step 4

Step 2
Step 3
Step 1
Step 2
Step 10

Step 2
Step 1
Step 3
Step 1

16

(D) COPYRIGHT HYSTER COMPANY 1969




Table 1-2, Hydraulic Specifications

Control Valve Mounting Bolts

ITEM DESIGN DIATA REFERENCE FIGURE
i ) POWER
DIRECT DRIVE. | coNTROLLED
CONTROL VALVE None
High Pressure Relief 225110 PSt 4-131
Cooling (il Pressure 3-10 PSI 4-11
PUMP OUTPUT None
NOTE: Pump output is given at
engine RPM
On D7 Tractor
At 500 RPM T GPM 5-14
At 1200 RPM 18 GPM 5-14
On 977H Traxecavator
At 600 RPM 4,9 GPM 5-14
At 1950 RPM 13.8 GPM 514
FILTER None
Pressure 28-Micron Cariridge
Suction 50-Mesh Screen 5-23 , Step 3
OIL 4-1
Capacity 18 Gal. 20 Gal, 4-1
Type SAE 90 EP SAE 10
MIL-1-2105B MIL-1-21048
NOTE: Series 3 0il may
be substituted for
MIL-1-21048,
Table 1-3 Torgue Specifications {Sheet 1 of 2)
TORQUE VALUES
NOTE: All torques are given in
ft.~1h. and with threads lubricated,
Bevel Gear Shaft Assembly
Bearing Retainer Bolts
LH Side 75 7% 5-20, Step 16
RH Side 75 75 5-20, Step 18
Bearing Locknut None 200 5-20 , Step 17
None 40 5-13

@ COPYRIGHT HYSTER COMPANY 1969
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Table 1-3 Torque Specifications {(Sheet 2 of 2}

ITEM DESIGN DATA REY¥ERENCE FIGURE
POWER
TORQUE VALUES {Cont’d X
Q {Cont*d) DIRECT DRIVE CONTROLLED
Drum Shaft Assembly
Bearing Retainer {(RH Side}
Internal and External 75 75 5-17 , Steps 9, 12
Drum To Adapter 200 200 517 , Step 14
Intermediate Shaft Assembly
Bearing Retainer Bolts 75 75 5.18 , Step 4
Brake Assembly
0il Brake Cover Nuts None 200 5~21, Step 12
Brake Compartment Cover 75 75 1-1
PTO Shaft Assembly
Retainer Bolts 75 75 53, Step i
Table 1-4 Dimension And Welght Specifications
c
Overall
Model Tractor Winch A B C v} E F G H 4 Width
Model Weight Winch
D7 DD
& Lo Speed D7E 2,420 23 |26-3/8(62-1/81 47 |22.7/8!34-1/4]1 11 |26-7/8/43-1/8)44-3/4
D7 PC
& Lo Speed O7E 2,750 23 |26-3/8162-1/81 47 122-7/8{34.1/4] 11 |26-7/8|43-1/8|44-3/4
Dimensions to nearest 1/8 inch,

1-8
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Table 1-5 Performance Specifications
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UNE AL THOUSANDS OF POUNDS

Winch performance on 37, Series E, Power Shift Tractor,
and 572 Pipelayer, 180 HP {at flywheel} using 7/8 inch cable,

D7) POWER CONTROLLED LO-SPEED
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SIHE ML THOUSANDS OF POUNDS
Winch performance using slo-speed gears on D7, Series E,
Power Shift Tractor, and 572 Pipetayer, 180 HP {at flywheel
using 7/8 inch cable.

D7) POWER CONTROLLED

3 e N
[ [
20
* |
B 21
N Fottl DWW _ REVERSE * M
. -
00} ; it
‘\ i 2
v ]
- 50 L i
A O
1 E Ly
H 1 LE
£ \ T
CRNN 21
i . i
£ 4 £
5
- SARE DRUM _ REVERSE = H
Y ; gl
*‘\( : £
g 3 \ m}t DRUM - FORW ARD §:'
AW i
SR ! Y
106 o, BARE DRUM_fORWARD ¥
| %A 1
' . |t !
o L ey . It
0 I 0 3 W 0 o0 E]

CNE FULL - THOUSANDS OF POUNDS
Winch performance on 977, Series H Traxcavator, 180 HP
{at flywheel) using 7/8 inch cabie, Tractor transmission in
second-forward, neutral range.
+L.ower line speeds can be obtained by decreasing throttle.
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JINE L TRDUSANGE OF POUNDS

Winch performance on D7, Series E, Power Shift Tractor,
and 572 Pipelayer, 180 HP {at fiywheel} using 7/8 inch cable,

D7 POWER CONTROLLED
& D7 DIRECT DRIVE

718 inch cable.

Standard Gears

Performance on D7, Series E, Direct Drive Trac-
tor, 180 HP (at fiywheell at 1200 RPM using

Slo-Speed Gears

D7J POWER D7J DIRECT DRIVE
CONTROLLED LO-SPEED
LO-SPEED

Performance on D7,
Performance on D7, Series E, Direct Drive
Series E, Direct Drive Tractor, 180 HP,
Tractor, 180 HP. Maximum | Maximum engine torque
engine torque speed 800 speed 800 RPM, using

RPM, using 7/8 inch cable. 718 inch cable.
Line Pulls, Lbs Forward Reverse* | Forward Reverse* Forward Reverse* Forward | Reverse®
Bare drum 59,200 25,700 69,200 29,600 69,200 30,000 69,200 30,000
Full drum 35,600 15,460 41,000 18,960 47,500 21,000 47,600 21,000
Line Speeds, F.P.M.
Bare drum 73 169 60 127 30 70 29 66
Full drum 121 279 90 209 72 157 69 158

*Ali reverse values are based on cable in underwind position using reverse gear train.

NOTE: winch wiil develop line pulls beyond breaking strength of any prac-
tical size cable. Cable size should conform to all safety regulations

appticaple to job.

(©) COPYRIGHT HYSTER COMPANY 1869
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Figure 1-1, D7J Towing Winch
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i-5. SERIAL NUMBER DATA (See Figure W1}

1-8, The name plate is located on the left-hand side
of the winch frame and contains the Serial Number,
Model Number and special application data. The
Serial Number is also stamped on the winch frame
just below the name plate. The Model Number is
stamped just above the name plate. The Serial
Number indicates the design series, manufacturing
plant, serial number and year manufactured A
typical Serial Number designates the following:

Examples b77 P 0000 M
(1 {(2) (3) {4)

1. The first letter and number denote the design
geries and model of the unit, In the example
D77 denotes the D7J series,

2, 'The second letter denotes the plant at which
the unit was manufactured,

A, Scotland G, Belgium P. Portland
B, Tacoma H, South Afriea R, Ipswich
C. Kewanea J. Africa S, Australia
D. Danville L. Peoria T. Canada
E. Nijmegen N, New Zealand Y. Brazil
¥, France

3. The number series indicates the serial number
of the unit,

4, The final letter designates the year of manu-
facture starting with **A?? in 1957, The Letters
10, 0 and Q" are not used.

7. PHYSICAL DESCRIPTION.
1-8. TOWING WINCH. (See Figure 3-1)

1-9. The D7J Towing Winch is manufactured as a
Direct Drive or Power Conirolled towing winch.
The Direct Drive version employs dental clutches
with related mechanical linkage to shift the winch
gear train to forward, neutral, or reverse, A brake
drum and band arrangement with related mechanical
linkage provides braking cn the Direct Drive winch,
The Direct Drive winch is primarily designed for use
on direct drive and torque converter tractors equipped
with an iInterruptable power-take-off (PTO). The
Power Controlied winch can he used on direct drive,
torque converter and powershift tractors equipped
with a constant-running PTO. The Power Controlled
winch is basically the same as the Direct Drive winch
except multiple disc clutch packs are hydraulically
actuated to shift the winch fo forward, neutral, or

{C) COPYRIGHT HYSTER COMPANY 1965

reverse, Also, the Power Controlled winch uses a
multiple disc o0il brake assembly for braking., All
major gear train and brake assembly components for
the Direct Drive and Power Controiled winches are
mounted inside of a fabricated weldment., The PTO
ghaft assembly, bevel gear shaft assembly and brake
shaf{ assembly are mounted in the center and left-
hand section of the weldment, The brake assembly
and associated linkage are mounted in the left-hand
section, The drum gear, intermediate shaft assembly
and reverse clutch assembly are mountedinthe right-
hand section of the weldment. A control valve, cooling
oil relief valve and related hydraulic hoses serve as
the control mechanism on the Power Controiled winch,
The control wvalve is mounted at the top, left-hand
section of the weldment. Mechanical linkage is used
to control the operation of the Direct Drive winch.

110, HANDLING GEAR.

1-11. DIRECT DRIVE WINCH. The handling gear
{see figure 1-2) for the Direct Drive winch consists
of a cluteh handlever, brake handlever assembly and
mounting bracket with an attached gquadrant bar, This
handling gear is mounted to the floor plate just to the
front, left of the operator’s seat, The clutch hand-
lever conirols the denfal clutches through a conirol
cable, The brake handlever has a panel and rod
assembly which allows positive positioning along the
quadrant bar., A release button on the end of the
brake handlever must be depressed before the hand-
lever will move forward fo release the brake, The
pogition of the brake handlever determines to what
extent the brake is released,

1-12,  POWER CONTROLLED WINCH, There are
two different handling gear designs used on the Power
Controlled winch, These will be referred to as
earlier production and current production. (Refer to
paragraphs 1-13 and 1-14,)

1-13. EARLIER PRODUCTION,(See Figure 1-3.) This
handling gear consists of & housing, control lever,
selector lever, oil pressure gauge, and handiever
gale assembly. It is mounted on the right-hand side
of the operator’s seaf and is connected to the control
valve by two teflon-lined push-pull cables. ‘The
control lever is the short lever mounted in the
front, right-hand corner of the housing and determines
one of two shift patterns for the selector lever (refer
to paragraph 2-14). The selector lever is mounted
to the handlever gate assembly and operates within
one of the two shift patterns to control the winch
brake and clutch operations. The oil pressure gauge
is mounted directly behind the selector lever and
indicates brake release pressure,

1-11
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Figure 1-2, Direct Drive Handling Gear

114, CURRENT PRODUCTION.(See Figure 1-3.) This
handling gear consists of a housing, inching lever,
selector laver, oil pressure gauge and an inching
stop latch, The major change from theearlier design
is that the push-pull cables are no longer linked
together through the handlever gate assembly, The
selector and inching levers on the current production
handling gear are positioned independently of each
other. The inching lever, which is spring~loaded to
the Brake-on position, has an inching stop latch to
lock it in the Brake-off position. The selector lever
is mounted parallel to the inching lever and controls
winch clutch and brake operations, The control levers
for the current preduction handling gear are manu-
factured in two different configurations, straight
levers and curved levers, The curved lever group is
used on a standard application, On the curved lever
handling gear, the housing is mounted to the right
stde of the operafor’s seat. The straight lever group
is used on the Traxcavator and is mounted to the left
of the operator?’s seat,

112

1-15. DIRECT DRIVE GEAR TRAIN. (See Figure 14}

116, The direct drive gear train consists primarily
of five shaft assemblies; the PTO shaft assembly,
bevel gear shaft assembly, brake shaft assembly,
intermediate shaft assembly, and drum shaft assem-
biy. The PTO shaft assembly is integral on the
Lo~Speed winch. On the Standard and Slo-Speed
winches the bevel pinion is splined and locked with a
snap ring tc the PTO shaft. The bevel gear shaft
assembly contains two straight cut pinion gears, two
dental clutches, four spacers, two single taper roller
bearings at each end of the shaft, andone ball bearing
for center supporf. The brake shaft assembly turns
between two single taper roller bearings. This shaft
serves to transfer forque to the intermediate gear
when the unit is in forward and prevents the gear
train from turning when the brake is applied. The
intermediate shaft assembly contains a large inter-
mediate spur gear and a drum pinion gear that are
splined together on a shaft between two taper roller
bearings. This assembly transfers the forgque ic the
large drum gear, The drum shaft assembly is aligned
between two maiched double taper roller bearings.
The drum shaft is secured to the winch frame and
therefore, DOES NOT rotate, The drum gear is
bolted and splined to an adapter plate which is bolted
to the drum. This allows the drum, adapter plate, and
drum gear to rotate around the shaft. All drive train
gears are heat treated tc provide maximum service
life,

1-17. POWER CONTROLLED GEAR TRAIN.
{See Figure 1-5.)

1-18. The Power Controlled gear train is esgentially
the same as the direct drive gear train except mulfi-
ple dise chutch packs replace the dental clutches,
Manufacturing differences hefween the Direct Drive
and the Power Controlled frames are great enough
that interchangeability of components should not be
attempted, The Power Controlled bevel gear shaft
is center driiled on each end and cross drilled at the
clutch pack locations tc allow oil under pressure to
flow to the clutches, A cast iron seal ring on each
end of the bevel gear shaft prevents this pressurized
oil from escaping between the bearing refainers and
the shaft ends, The clufch spider gears rotate on
roller bearings independently of the bevel gear shaft,
The Power Controlled bevel gear shaft assembly is
preloaded between {wo taper roiler hearings as
opposed to an endplay condition with the Direct Drive
bevel gear shaft assembly.

1-19. CONTROL VALVE ASSEMBLY. (See Figure 1-6.)

© COPYRIGHT HYSTER COMPANY 1969
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Figure 1-3. Power Controlled Winch Handling Gear
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1-20, The control valve assembly consists primarily
of a valve body, relief valve assembly, inching spool
assembly, and selector spool assembly., The valve
bhody is an open center design. Passages within the
valve hody connect the spool bores with inlet, forward,
reverse, brake, and outlet ports. Actuatingthe spools
connects these - passages to obtain the desired
hydraulic flow. (Refer to paragraph 1-38,) The
relief valve assembly consists of a poppet assembly,
poppet spring, poppet seat, pilot valve, pilot spring,
and relief pressure adjusting screw. The relief
bressure adjusting screw determines the spring
tension applied to the pilot valve, The pilot valve
regulates the hydraulic system’s maximuim 'px'essure.
This pilot-operated feature assures nearly constant
pressure regulation over the full flow range of the
pump. The inching spool assembly consisis primarily
of an inching spool {P-9), retainers, neutral return
spring, locking screw, O-rings, and cap assembly.
The selector spool assembly consists primarily of 3
selector spool (D-23), detent assembly, retainers,
neutral return spring, snap ring, O-rings, and cap
assembly. The spool caps ARE NOT interchangeable,
The O-rings prevent the escape of oil and entry of
contaminants hetween the spools and valve body,
Fach spool is connected by n separate push-pull
cable to the handling gear.

NOTE: The spool stamped D-2¢ was used on earlier
production units. The spocl stamped D-23 is
used on current production units, These spool
assemblies ARE interchangeable.

1-21. COOLING 0L RELIEF VALVE ASSEMBLY.
{See Figure 1.7

1-22. The cooling oil relief valve consists of a valve
body, valve cap, O-ring, spring and poppet., The
valve body end screws directly into the outlet port
of the control valve assembly, This valve assembly
is a simple poppet and spring type relief valve, It
regulates the hydraulic system cooling oil pressure.

1-23. BRAKE ASSEMBLY.

1-24, DIRECT DRIVE BRAKE ASSEMBLY.

(See Figure1-8.) The brake assembly contains a brake
wheel, band agsembly, lever assembly, crank assem~
bly, and connecting linkage, The cast iron brake
wheel is splined to the left-hand side of the brake
shaft and is retained by a snap ring, A segmented
lining is riveted to the brake band. The liner assem-
bly has oilite bushings in the pin bores, When the
control cable is pulled, the crank assembly rotates
and forces the lever assembly to apply the brake.
This brake assembly is a self-energizing design,

©) COPYRIGHT HYSTER COMPANY 1969
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Figure 1-8. Direct Drive Brake Assembly

1-25. DIRECT DRIVE AUTOMATIC BRAKE ASSEMBLY
{OPTIONAL}, (See Figure 1-9.) The automatic
brake assembly consisis primarily of a brake wheel,
hub, pawl assembly, drag rings, oil seals, hearings,
cover, and vent plug, The hub assembly is splined to
the left-hand side of the brake shaft and is retained
by a snap ring. The brake wheel is designed with an
internal ratchet ring (integral) and rotates on two
roller bearings, The pawl asgembly retracts toward
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the hub when the winch drum is turning. When the
drum stops the pawl immediately engages intc the
brake wheel ratchet.

1.26. POWER CONTROLLED OlL BRAKE ASSEMBLY.
{See Figure 1-10.) The oil brake assembly
consists primarily of a cover, belleville spring,
thrust ring, multiple disc assembly, hub, cage, pres-
sure plate, piston, and piston housing. The multiple
disc assembly has ten separator plates and eleven
friction discs placed alternately on the hub, The
separator plates are dished and have internal lugs
that are indexed with the external splines on the hub,
The external lugs of the friction discs are indexed
with the internal splines of the cage. The hub is
splined to the left-hand side of the brake shaft and
is retained by a snap ring. The cage is secured by
eight studs between the brake cover and pressure plate.
The belleville spring pushes againsi the thrust ring
which compresses the muitiple disc assembly, Since
the friction discs are splined {o the stationary cage
and separator plates to the shaft through the hub,
“this will prevent the brake shaft from turning thus

applying the brake, Thebrake is releasedby directing
pressurized oil into the cavity between the piston and
piston housing. This oil forces the piston out pushing
the push pin, thrust ring, and belleville spring away,
reieasing the multiple disc assembly.

127. DUMP VALVE ASSEMBLY. (SeeFigure 111}

1-28, The dump valve assembly consists of a valve
bedy, gpring and spool assembly. The spool assembly
consists of a counterbored sleeves, ball and roli pin,
Theé ball is free to move in the counterbore and is
prevented from falling cut by the roll pin.

1-29. CLUTCH ASSEMBLY.

1-30. DIRECT DRIVE CLUTCH ASSEMBLY.

{See Figure 1-12) The Direct Drive clutch asgembly
consists primarily of a reverse dental clutch, forward
dental clutch, two dental clutch hubs, right-hand shifter
fork, left~-hand shifter fork, shifter shaft, detent ball
and detent spring, The shifter forks are secured to
the shifter shaft with a lockscrew and lockwire, The
shifter shaft is comected through a shifter crank
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Figure 1-9, Direct Drive Automatic Brake Assembly (Optional)
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Figure 1-11, Dump Valve Assembly
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assembly to the clutch control cable. The detent ball
and spring hold the shifter forks in the Forward,
Neutral, or Reverse position. The compression
spring absorbs the shifting force until the external
teeth of the denial clutch hub align with the external
dental feeth of the pinion gear. Once the teeth are
aligned the dental clutch will slide onto the dental
teeth of the pinion gear. This completely engages
the bevel gear shaft to the pinion gear.

RIGHT-HAND DETENT DETENT SHIFTER LEFT-HAND
SHIFTER

SHIFTER SPRIN BALL SHAFT
FORK \V

COMPRESSION
SPRING

REVERSE DENTAL FORWARD
DENTAL. CLUTCH DENTAL
CLUTCH HUg CLUTCH

Figure 1-12. Direct Drive Clutch Assembly

131, POWER CONTROLLED CLUTCH ASSEMBLY.

{See Figure 1-13.) The clutch assembly consists
primarily of a piston retainer, piston, release
springs, spring retainer, cooling valve assembly,
multiple disc assembly, hub, and cover plate, The
hub is drilled to allow the release springs, cooling
valve, and capscrews to pass through, The multiple
disc assemhbly consists of eight separator plates and
eight friction discs placed alternately on the hub
starting with a separator plate next to the piston, The
separator plates are dished and have internal Jugs
that are indexed with the external splines on the hub.
The external lugs of the sintered bronze friction
discs are indexed to the spider. gear housing. The
clutch assembly can be locked-up by directing pres-
‘surized oil into the cavity between the piston and the

piston retainer, This oil forces the piston to com-.

press the friction discs and separator plates together,
Since the separator plates are splined to the bevel
gear shaft through the hub and the friction discs are
splined to the spider gear, torque will be transferred.
A roller bearing between the spider gear and bevel
gear shaft allows the spider gear to rotate independ-
ently around the shaft when the clutch pack is not
locked-up. The cocling vaive assembly allows an
increased amount of cooling ¢il to pass through the
clutch assembly when the clutch pack is released.

1-32. HYDRAULIC PUMP ASSEMBLY.{See Figure 1-14)

1-33. The hydraulic pump assembly consists pri-
1-20

marily of a pump body, front cover, rear cover,
drive gear, driven gear, bearings and seals, The
pump body, front cover and rear cover are cast
aluminum. The bearings are composed of a tin and
aluminum alloy. 7The drive shaft and gear (integral),
and the driven shaft and gear (integral) are a steel
alloy, The pump assembly is gear driven by the
tractor auxiliary PTO shaft in most applications,
however, on Traxcavators the pump is engine driven
through the fan belts. This positive displacement
external gear pump provides hydraulic energy nec-
essary to operate the Power Controlled Winch, The
intet port is connected by a hose assembly fo the
winch intake manifold assembly, The outlef port is
connected by a hose assembly to the pressure filter
assembly, then through another hose assembly to the
Control Valve Assembly,

1-34. FUNCTIONAL DESCRIPTION.
1-35. DIRECT DRNVE GEAR TRAIN. (See Figure 1-15.)

The PTO shaft assembly rotates clockwise as
viewed from the front of the tractor. Torque is

—transmittedfrom-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
left-hand side. In Neutral, the bevel gear shaft, the
bevel ring gear, the spacers, and the clutches rotate,
but the pinion gears do not. This is because neither
ciutch is engaged, In Forward, the left-hand dental
clutch is moved toward the left-hand side tc engage
the forward pinion gear, This will cause torque to be
transferred from the forward pinion gear to the
brakeshaft reduction gear, forcing the brakeshaft
asseinbly to rotate counterclockwise. The brakeshaft
pinion gear will now turn the large intermediate gear
causing the intermediate shaft assembly to rotate
clockwise. The intermediate shaft drum pinion gear
will now turn the large drum gear and drum counter-
clockwise., In Reverse, the right-hand dental cluich
is moved toward the right-hand side to engage the
reverse pinion gear. This will cause forque to be
transferred from the reverse pinion gear to the large
intermediate gear oausing the intermediate shaft
assembly to rotate counterclockwise, The interme-
diate shaft dram pinion gear will now turn the large
drum gear and drum clockwise,

1-36. POWER CONTROLLED GEAR TRAWN. (See Figure

116}  The PTO shaft assembly rotates clock-
wise as viewed from the front of the tractor. Torque
ig fransmitted from the PTO bevel pinion gear to the
bevel gear shaft ring gear. This causes the bevel
gear shaft to rotate clockwise as viewed from the
left~hand side. In Neutral, the bevel gear shaft, the
hevel ring gear, the spacers, and the clutches rotate,
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but the spider gears do not. This is because neither
clutch is engaged. In Forward the left-hand forward
clutch assembly is locked-up to the forward spider
gear by hydraulic pregsure, This will cause forque
to be transferred from the forward spider gear to
the brakeshaft reduction gear forcing the brakeshaft
assembiy to rotate counterclockwise, The brakeshaft
pinion gear will now turn the large intermediate gear
causing the intermediate shaft assembly to rotate
clockwise. The intermediate shaft drum pinion gear
will now turn the large drum gear and drum counter-
clockwise. In Reverse, the right-hand reverse clutch
assembly is locked-up to the reverse spider gear by
hydraulic pressure, This will cause torque to be
transferred from the reverse spider gear to the
large intermediate gear causing the intermediate
shaft assembly to rotate counterclockwise., The
intermediate shaft drum pinion gear will now turn the
large drum gear and drum clockwise.

1-37. HYDRAULIC SYSTEM. {See Figure 1-16.) The
hydraulic system consists primarily of a suction
filter, pump, contrel valve, cooling oil relief valve,
pressure gauge, forward clutch, reverse clutch, oil
brake, dump valve and related lines, The hydraulic
bump supplies the oil for the system. The control
valve which is actuated by the handling gear dis-
tributes and regulates the oil. The filiers remove
contaminants from -the oil. The cooling oil relief

valve maiatains oil flow to the clutches and oil brake.
The dump valve is placed in the hydrauiic system to
assure fast evacuation of brake release oil, This is
necessarry for rapid brake application., The pressure
gauge which is located on the handling gear indicates
winch brake release pressure,

1-38, There are basically eight different conditions
under which the winch will operate, The operational
conditions will be referred to as follows: {(Refer to
paragraphs 1-39 through 1-486.)

a. NEUTRAIL, Normal Operation

b, FORWARD, Normal Operation

¢. GRADUAL BRAKE RELEASE, Normal Operw-
ation

d. REVERSE, Normal Operation

e, FORWARD, Inching Operation (Brake Applied)
f. FORWARD, Inching Operation (Brake Slipping}
g. REVERSE, Inching Operation (Brake Applied)

h, REVERSE, Inching Operation (Brake Slipping)
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PUMP FORWARD ﬁgggsﬁsge
PRESSURE AND COOLING
AND COOLING Oll. LINE
OlL LINE

e

BRAKE
PRESSURE | PRESSURE
FILTER LINE
CONTROL.
VALVE !_!__: COOLING
== NOIL RELIEF b, J
\ L VALVE m ]
- A REVERSE
BRAKE / L > CLUTCH
COOLING - (RIGHT - HAND)
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T/ puMe .
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BRAKE _
ASSEMBLY N\ \ {LEFT- HAND)

Figure 1-16. Hydraulic System Inter-Connection Diagram
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1.39, HYDRAULIC SYSTEM, NEUTRAL, NORMAL

CONTROL. {See Figure 1-17.) On earlier production
Handling Gear, the system is placed in NEUTRAL,
Nermal Control by: (1) Moving the Control Lever
down and locking it in place and (2) shifting the
Selector Lever to the Neutral Position. On the
current production Handling Gear this is accomplished
by: (1) Locking the Inching Lever to the Brake-Off
position and (2} shifting the Selector Lever to the
Neutral Position. When the control lever is locked
in the down position or the inching lever is locked
in the Brake-Off position, the inching spool is puiled
to its extreme OUT position, With the Selector

positions the pump draws oil from the reservoir
through the suction filter and pushes it through the
pressure filter to the control valve inlet port. OGil
will then flow through the valve, past both spools,
and fill up the complete hydraulic circuit. At this
point there is no exif from the circuit for the hydrau-
lic fluid and the pressure will increase. This pres-
sure increases until the low pressure cooling oil
relief valve opens and dumps the oil. The oil in the
circuit is now regulated at cooling oil pressure,
This pressure is not high enough to release the
prake or actuate either directional cluich, but is
adequate to Iubricate both clutches and the oil brake

Lever in the Neutral Position, the selector spool is assembly.
in its relaxed position. With the spool in these ‘
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1-40, HYDRAULIC SYSTEM, FORWARD, NORMAL

OPERATION. (See Figure 1-18.) On earlier pro-
duction Handling Gear, the system ig placed in
FORWARD, Normal Control by: {1} Moving the
Control Lever down and locking it in place and (2)
ghifting the Selector Lever to the Forward position,
On current production Handling Gear this is accom-
plished bhy: (1) Locking the Inching Lever to the
Brake-Off position and (2) shifting the Selector
Lever to the Neutral position. When the Control
Lever is locked in the down position or the Inching
Lever is locked to the Brake-Off position, the inch-
ing spool is pulled to its extreme OUT position.
With the Selector Lever in the Forward position,
the selector spool is pushed to its extreme IN
position. With the spools in these positions the pump
draws oil from the reservoir through the suction
filter and pushes it through the pressure filter to the

control valve inlet port, Oil will then enter the
control valve inlet and flow past the inching spool to
the selector spool, At this point, the oil is dead-
headed since the selector spool has been pushed back
into the valve, closing off the passage between the
valve body and the spool, The oil will back up and
fill the cavities leading to the forward clutch and the
brake. Once the valve cavities are filled with oil,
the oil pressure to the forward clutch and brake will
increase, The pressure increases very guickly and
acts to engage the forward clutch and to release the
brake at the same time. This pressure will continue
to increase untll it is relieved through the pilot
operated relief valve, Overflow from the pilot
operated relief valve is regulated by the cooling oil
relief valve, This low pressure oil circulates to the
reverse clutch and oil brake to cool these assemblies,
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Figure 1-18. Flow Diagram, Forward, Normal Control
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1.41, HYDRAULIC SYSTEM, GRADUAL BRAKE
RELEASE, NORMAL GPERATION. (See Figure 1-18))

On earlier production Handling Gear, the system is
placed in NEUTRAL, Normal Control by: (1) Moving
the Control Lever down and locking it is place and
(2) shifting the Selector Lever to the Inch position.
On the current production Handling Gear this is
accomplished by: {1} Locking the Inching Lever to
the Brake-Off position and (2) shifting the Selector
Lever to the Inch position, Whenthe Control Lever is
locked in the down position or the Inching Lever is
locked to the Brake-Off position, the inching spool
is pulled to itz extreme OUT position. With the
Selector Lever in the Inch position, the selector
spool is slightly pulled out from its relaxed position,
With the spools in these positions the pump draws oil
from the reservoir through the suction filter and
pushes it through the pressure filter to the control
valve inlet port. Oil will then flow through the valve,
past both spools, and fill up the complete hydraulic

circuit for the entire hydraulic flow and the pressure
will increase, This pressure will increase until the
cooling il relief valve opens and dumps. The oil in
the circuit is now regulated by the cooling oil relief
valve, To gradually release the brake, the Selector
Lever is slowly moved towards the Brake-Oif posi-
tion. This pulls the selector spool out of the valve,
thus metering the oil between the spool and the con-
trol valve body. This metering of the oil causes a
partial restriction and & slow pressure increase to
the -brake. This gradual pressure increase will
gradually release the brake, When the selector spool
is pulled out to the Brake-Off position (D-23 Spool is
detented to this position), the oil flow between the
selector spool and the valve body will stop. The
pressure will now increase to a pressure that will
completely release the brake and relieve itself
through the pilot operated relief valve, Overflow
from the pilot operated relief valve is regulated by
the cooling oil relief valve, This low pressure oil

circuit, At this point, there is no exit from the circulates to both clutches and the oil brake to cool
these assemblies.
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Figure 1-19. Flow Diagram, Gradual Brake Release, Normal Control
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1-42.. HYDRAULIC SYSTEM, REVERSE, NORMAL will then enter the contro! valve inlet and flow pass

OPERATION. {(See Figure 1-20.} On earlier produc- the inching spool to the selector spocl, At this point,
tiorn Handling Gear, the system isplacedin REVERSE, the oil is dead-headed since the selector spool has
Normal Control by: (1) Moving the Control Lever been pulled fo the extremeQUTposition which closes
down and locking it in place and (2) shifting the the passage between the vaive body and spocl., The
Selector Lever to the Reverse position. On the cur- cil will back-up and fill the cavities leading to the
rent production Handling Gear this is accomplished reverse clutch and the brake. Once the valve cavities
by: (1) Tocking the Inching Lever to the Brake-Off are filled with oil, the oil pressure to the reverse
position and (2) shifting the Selector Lever to the cluteh and brake will increase. The pressure in-
Reverse position. When the Control Lever is locked creases very quickly and acts to engage the reverse
in the down position, or the Inching Leveris locked to clutch and to release the brake at the same time,
the Brake-Off position, the inching spool is pulled to This pressure will continue to increase until it
its extreme OUT position, With the Selector Lever relieves itself through the pilot operated relief
in the Reverse position, the selector spool is pulled valve. Overflow from the pilot operated relief valve
to its extreme OUT position, With the spools in these is regulated by the cocling oil relief valve. This low
positions the pump draws c¢il from the reservoir pressure oil circulates to the forward clutch and oil
through the suction filter and pushes it through the brake to cool these assemblies.

pressure filter to the control valve inlet port, Oil
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Figure 1-20, Flow Diagram, Reverse, Normal Control

(€) COPYRIGHT HYSTER COMPANY 1669 ~1-27




1-43. HYDRAULIC SYSTEM, FORWARD, INCHING

OPERATION {Brake Applied). {See Figure 1-21.) On
earlier production Handling Gear, the system is
placed in FORWARD, Fine Inching Control by: (1)
Moving the Control Lever up and locking it in place
and (2) holding the Selector Lever in the Forward
position, On the current production Handling Gear
this is accomplished by: (1) Lifting the Stop Latch
away from - the Inching Lever which will allow the
Inching ILever fo spring-return {o the Brake-On
position and (2) holding the Selector Lever in the
Forward position. When the Control Lever is up and
locked in place or the Inching Lever is in the Brake-
On position, the inching spool is spring-returned to
its neutral position, With the Selector Lever in the
Forward position, the selector spool is pushed to
its extreme IN position, With the spools in these
pogitions the pump draws oil from the reservoir
through the suction filter and pushes it through the
pressure filter to the control valve inlet, Oil will
then enter the control valve inlet and flow past the

inching spocl to the selector spool. At this point, the
oil is dead-headed since the selector spool has been
pushed back into the valve, closing off the passage
between the valve body and the spool. The oil will
hack up and fill the cavities leading to the forward
cluteh and the brake., It should be noted that the
entrance to the brake port is much smaller than the
exit from the brake port, Therefore, the ol entering
the brake port will not create a great pressure
increase in that port. Pressure upstream of the
brake port will continue to increase until it is
relieved at the high pressure relief valve., This
pressure engages the forward clutch. Overflow from
the pilot operated relief valve is regulated by the
cooling oil relief valve, This low pressure oil
circulates to the reverse clutch and oil brake to
cool these assemblies, At this point, the forward
clutch has been applied, but the brake has not been
released, The torque converter on the tractor will
therefore assume a stalled condition.
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1-44. HYDRAULIC SYSTEM, FORWARD, INCHING

OPERATION (Brake Slipping). {See Figure 1-22.) On
earlier production Handling Gear, the system is
placed in FORWARD, Fine Inching Control by: (1)
Having the Control Lever up and locked in place and
{2) moving the Selector Lever toward the front of the
handlever housing, On the current production Handling
Gear this is accomplished by: (1) Holding the Selector
Lever in the Forward position and {2} moving the
Inching Lever toward the Brake-Off position. When
the Selector Lever (earlier production) is moved
toward the front of the handlever housing or the

Inching Lever {current production) is moved towards
the Brake-Off position, the inching spool is gradually
pulled OUT of the control valve. This movement
gradually stops the flow of oil exiting at the brake
release port. This is because the orifice entering
the port remains the same, but the orifice for the
oil exiting the port is gradually reduced. This change
in orifice size causes a pressure build up within
the brake relesse port which slowly releases the
brake, As the brake is released the forward clutch
and the tractor torque converter gradually over-
power the brake and inch the load in under power.
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1-45. HYDRAULIC SYSTEM, REVERSE, INCHING.

OPERATION {Brake Applied). (See Figure 1-23.) On
earlier production Handling Gear, the system is
placed in REVERSE, Fine Inching Control by: {1)
Moving the Control Lever up and locking it in place
and (2) holding the Selector Lever .in the reverse
position. " On the current production Handling Gear
this is accomplished by: (1) Lifting the Stop Latch
away from the Inching. Lever which will allow the
Inching Lever to spring-return to the Brake-On
position and (2) holding the Selector Lever in the
reverse position, When the Control Lever i up and
locked in place or the Inching Lever is in the Brake-
On position, the Inching spool is spring-returned to
sts neutral position, With the Selector Lever in the
reverse position, the selector spool is pushed to its
extreme OUT position. With the spools in these
positions the pump draws oil from the reservoir
through the suction filter and pushes it through the
pressure filter to the control valve inlet, Oil will
then enter the control valve inlet and flow past the

inching spool to the selector spool. At this point,
the oil is dead-headed since the selector spool has
been pulled to its extreme OUT position which closes
off the passage between the valve body and the spool
The oil will back up and fill the cavities leading to
the reverse clutch and the brake., It should be noted
that the entrance to the brake port is much smaller
than the exit from the brake port, Therefore, the oil
entering the brake port will not create a great pres-
sure increase in that port. Pressure upstream of
the brake port will continue to increase until it is
relieved at the high pressure relief valve. This
pressure engages the reverse clutch. Overflow from
the pilot operated relief valve is regulated by the
cooling oi! relief valve. This low pressure oil
circulates to the forward clutch and oil brake to cool
these assemblies. At this point, the reverse clutch
has been applied, but the brake has notbeen released.
The torque converter on the tractor will therefore
assume a stalled condition,

BRAKE

DUMP
VALVE

ue
AND
LOCKED

*

FILTER

PRESSURE

e | oOLING FWD CLUTCH
. VACUUM 3-10 PSI SUCTION RELIEF
777 DuMe 225 + 10 PSI
% EARLER PRODUCTION RESERVOIR I
st # CURRENT PRODUCTION

Figure 1-23, Flow Diagram, Reverse, Fine Inching Control {Brake Applied}

1-30

(©) coPYRIGHT HYSTER COMPANY 1969




1-46. HYDRAULIC SYSTEM, REVERSE, INCHING

OPERAT!ON {Brake Slippingl. {See Figure 1-24.) On
earlier production Handling Gear, the system is
placed in REVERSE, Fine Inching Control by: (1)
Having the Control Lever up and locked in place and
(2) moving the Selector Lever toward the front of the
handlever housing. On the current production Handling
Gear, this is accomplished by: (1) Holding the
Selector Lever in the Reverse position and (2) moving
the Inching Lever ifoward the Brake-Off pogition,
When the Selector Lever (earlier production) is
moved toward the front of the handlever housing or

the Inching Lever {current production) is moved
towards the Brake-Off position, the inching spoo! is
gradually pulled OUT of the control valve, This
movement gradually stops the flow of oil exiting at
the brake release port. That is hecause the orifice
entering the port remains the same, but the orifice
for the oil exiting the port is gradually reduced. This
change in orifice size causes a pressure build up
within the brake release port which siowly releases
the hrake. As the brake is released, the reverse
clutch and the tractor torque converter gradually
overpower the brake and inch the load out under
power. *—“
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Section 2

2-1. GENERAL.

2=2. The D7J Direct Drive and Power Controlled
winches use tractor mounted controls. These controls
allow the operator to either pay-out or pull-in line
easily without leaving the tractor. Every operator
must know the exact operating procedure of these
controls prior to operating the winch.

2-3. OPERATIONAL PRECAUTIONS.

2-4, Observe the following SAFETY RULES to pre-
vent injury to personnel and damage fo equipment:

a. Report damage or erratic operation of winch
Or pressure gauge immediately,

b. Operate the unit efficiently, but not carelessly.

¢. Do not stand up while operating the tractor or
the winch,

d. Be sure instruments and controls are operative

before operating the unit,

e. Do not use control levers or handles as ma-
chine mounting assists.

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

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

h. Do not allow riders on the machine or load,

L. Use exireme care when operating close to
other machines,

i. Avoid operating near anyone working or
standing,

k. Do not stand or permit others to stand in the
hight of a cable,

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

m. Do not work a damaged cable {Broken wire or
strands, or a decrease in the diameter of the cable
are warning signs),

n. Do not leave the tractor while the wingch line is
under tension.

{O)COPYRIGHT HYSTER COMPANY 1369

OPERATION

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

p. Never aftempt to clean, oil, or adjust a ma-
chine while it is in motion,

4. Authorized operators onty!
2-5. OPERATING PROGCEDURES.

2-6. DIRECY DRIVE WINCH. {See Figure 2-1)

e_ RELEASE

= BUTTON
CLUTCH
HANDLEVER

BRAKE
HANDLEVER

\‘(‘\ S

Figure 2-1. Operating Controls, Direct Drive Winch
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9.7, SETTING THE BRAKE. To set the brake, pull
back on the Brake Handlever, The brake will remain
in the brake applied position until manually moved.

3-8, RELEASING THE BRAKE, To release the brake,
proceed as follows:

a, Pull back slightly on the Brake Handlever.

b. Depress the release button,

¢. Push the Brake Handlever forward,
NOTE: If the winch is equipped with the optional
automatic brake (see figure 1-9), the winch may

haul-in line with the mechanical brake set, but the
brake must be released to pay-out iine,

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

a. Disengage the tractor master clutch,
b. Place the tractor transmission in Neutral,

o. Pull the Clutch Handlever all the way back fo
the Forward position.

d. Release the Brake (Refer to paragraph 2-8).
e. Engage the tractor’s master clutch,
NOTE: Line speed is varied by throttling the engine.

2.10.STOPPING THE WINCH,To stop the winch, pro-
ceed as follows: '

a. Throttle down the engine.

b, Digengage the {ractor master clutch and apply
the hrake at the same time,

NOTE: The brake may be set before the tractor
master clutch is disengaged if the winch is equipped
with an automatic brake.

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

a, Disengage the tractor master clutch,

b. Push the winch Clutch Handlever past Neutral
and into the Reverse position,

c. Release the brake (Refer to paragraph 2-8).
2-2

¢, Engage the master clutch,

NOTE: Line speed is varied by throttling the engine,

2.12. SHIFTING TO NEUTRAL. o shift to Neutral,
proceed as follows: '

a. Disengage the tractor master clutch.

b, Move the Clutch Handlever to the Neutral
position {straight up}.

CAUTION: Do not operate the winch while the
tractor is in motion.

2-13. POWER CONTROLLED WINCH. There are

two different handling gear designs on the Power
Controlled Winch., These will be referred fo as
earlier production and current production, Although
the winch is the same, the operational procedure of
these two handling gear designs are different, (Refer
to paragraphs 2-14 and 2-17.}

2.14. EARLIER PRODUCTION HANDLING GEAR.

{See Figure 2-2.} There are two different shift pat-
terns that can be selected for winch operation, These
are Normal Control and Fine Inching Control, The
Normal Control shift pattern should be used for rou-
tine or normal operation encountered in logging and
heavy construction. The Fine Inching Control should
pe used in: (1) Pipelining for positioning pipe and
lowering backhoes, (2) Oil field work in rigging wells,
towing and leveling derricks, and placing pipe, (3
Mining for towing control stations and matching pipe
flanges, (4) General Constructionfor various handiing,
raising, lowering, towing, yo-yo operation and rescue
work., Operating procedures for Normal Control and
Fine Inching Control are given in paragraphs 2-15
and 2-16,

2-15. OPERATING IN NORMAL CONTROL. To
operate earlier production handling gear in the
Normal Control shift pattern, move the Control Lever
down and lock in place, This will allow the selector
lever to be shifted as follows:

a. For Neutral, shift the Selector Lever to the
Neutral position, In Neutral the brake is applied,
The winch brake oil pressure gauge will be in the
lower green zone,

b. For Forward, hold the Selector Lever inthe
Forward position. In Forward the brake is com~
pletely released and the drum will haut-in line, The
winch Brake Oil Pressure Gauge should be the
upper green zone.
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Figure 2-2, Operating Controls, Earlier Production Power Controlled Winch

¢. For (Gradual Brake Release (INCH), move the
Selector Lever from the NEUTRAL Pogition towards
the BRAKE-OFF position. The closer the Selector
Lever is moved toward the BRAKE-OFT position,
the more the brake will be released. This will allow
the drum to gradually pay-out line, During Gradual
Brake Release the winch Brake Oil Pressure Gauge
will be in the red zone,

d, For BRAKE-OFF, shift the Selector Lever to
BRAKE-OFF position. In BRAKE-OFF, the brake is
completely released which allows the drum to free-
wheel. The Brake il Pressure Gauge should be in
the upper green zone.

NOTE: It will be necessary to shift the Selector
Lever into the BRAKE-OFT notch of the
handlever gate on some earlier production
winches to maintain a Brake-Off condition,
On current production winches (equipped with
earlier production handling gear), the Selector
Lever linkage is detented to the BRAKE~QOFF
position,

CAUTIGN: Do not operate the winch for extended
periods in the Brake~Off position,

e, For Reverse, hold the Selector Lever in the
REVERSE position, In Reverse, the brake is com-
pletely released and the drum will pay-out line under
power, The winch Brake Oil Pressure Gauge will
be in the upper green zone,
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2-16. OPERATING IN FINE INCHING CONTROL. To
separate in the Fine Ihching Control shift pattern,
move the Control Lever up and lock in place, This
will allow the Selector Lever to be shifted as follows:

CAUTION: Keep the tractor stationary while oper-
ting in Fine Inching control.

a, For Neutral, shift the Selector Lever to the
NEUTRAL position, In Neutral the brake is applied
and neither clutch pack is locked up. The winch
brake oil pressure gauge will be in the lower green
zone,

b, For Forward (Brake Applied),hold the Selector
Lever in the FORWARD position. In the FORWARD
position the winch brake will remain applied and the
forward clutch pack will be locked. This will stall
the tractor torque converter. The winch Brake Oil
Pressure Gauge will be in the red zone, close to the
lower green zone,

CAUTIGN: Do not stall the tractor’s converter for
prolonged periods of time,

¢, For Forward (Brake Slipping}, slowly move the
Selector Lever from the FORWARD position towards
the Conirol Lever end of the handlever housing, This
will gradually release the brake. As the brake is
gradually released, the tractor!s torque converter .-
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and the forward ciutech will assume control of the Icad
to inch IN under power. The winch Brake Oi} Pres-
sure Gauge will be in the red zone while inching,
howeveyr, when the Selector Lever is moved as far as
possible toward the Contreol Lever, the Brake Oil
Pressure Gauge will be in the upper green zone.

NOTE: Low engine speed is recommended for Fine
Inching in Torward. The engine speed may
need to be increased when inching IN a heavy
load.

d. For Reverse (Brake Applied), holdthe Selector
Lever in the REVERSE position. In the REVERSE
position the winch brake will remain applied and the
reverse cluteh pack will be locked up. This will stall
the tractor torque coaverter, The winch Brake Oil
Pressure Gauge will be in the red zone close to the
lower green zone,

CAUTION: Do not stall the tractor’s converter for
prolenged pericds of time,

e. For Reverse (Brake Slipping), slowly move the
Selector Lever from the REVERSE position towards
the Control Lever end of the handlever housing. This
will gradually release the brake. As the brake is
gradually released, the tractor’s torque converter
and the reverse clutch will agsume control of the load
to inchk OUT under power. The winch Brake Gil
Pressure Gauge will be in the red zone while inching,
however, when the Selector Lever is moved as far
as possible toward the Control Lever, the Brake Oil
Pressure Gauge will be in the upper green zone,

NOTE: Low engine speed is recommended for Fine
Inching in Reverse.

2.17. CURRENT PRODUCTION HANDLING GEAR.

{See Figure 2-3.) There are two different shift pat-
terns that can be selected for winch operation, These
are Normal Control and Fine Inching Control. The
Normal Control shift pattern should be used for rou-
tine or normal operation encountered in logging and
heavy construction, The Fine Inching Control should
be used in: (1) Pipelining for positioning pipe and
lowering backhoes, (2} Oil field work in rigging wells,
towing and leveling derricks, and placing pipe, (3}
Mining for towing control stations and matching pipe
flanges, (4) General Construction for various handling,
raiging, lowering, towing, yo-yo operation and rescue
work. Operating procedures for Normal Control and
Fine Inching Control on current production handling
gear are contained in paragraphs 2-18 and 2-19,
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Figure 2-3. Operating Controls, Current Production
Power Controlled Winch

2-18, OPERATING IN NORMAL CONTROL. To
operate current production handling gear in Normal
Control, lock the Inching Lever in the BRAKE~QOFF
position, This will allow the Selector Lever to be
shifted as follows:

a, For Neutral, shift the Selector Lever to the
NEUTRAL position, In Neutral the brake is applied.
The winch brake ofi pressure gauge will be in the
lower green zone,

b. For Forward, hold the Selector Lever in the
FORWARD position, In forward the brake is com-
pletely released and the drum will haul-in line. The
winch Brake Oil Pressure Gauge should be In the
upper green zone.

¢. For gradual Brake Release (INCH), move the
Selector Lever from the NEUTRAL position towards
the BRAKE-OFF position. The closer the Selector
Lever is moved toward the BRAKE-OFF¥ position, the
more the brake will be released. This will allow
the drum to gradually pay-out line. During Gradual
Brazke Release the winch Brake Oil Pressure Gauge
will be in the red zone,
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d. For Brake-Off, shift the Selector Lever fo
BRAKE~OFF position. In Brake-Off, the brake is
completely released which allows the drum to free-
wheel. The Brake Oil Pressure Gauge should be in
the upper green zone,

NOTE: The Selector Laver linkage is detented to the
Brake-Off position,

CAUTION: Do not operate the winch for extended
periods in the Brake-Off position,

2-19. OPERATING IN FINE INCHING CONTROL. "o
operate in Fine Inching Control, lift the stop latch
away from the Inching Lever, This will allow the
Inching Lever to spring return to the BRAKE-ON
position. The winch will now operate as follows:

CAUTION: Keep the tractor stationary while oper-
ating in Fine Inching control.

a. For Neutral, shift the Selector Lever to the
NEUTRAL pogition, In Neutral, the brake is applied
and neither cluich pack is locked up.  The winch
Brake Oil Pressure Gauge will be in the lower green
zone,

b. For Forward {Brake Applied), hold the Selec-
tor Lever in the FORWARD position., In the FOR-
WART position the winch brake will remain applied
and the forward clutch pack will be locked up. This
will stall the tractor torque converter. The winch
Brake Oil Pressure Gauge will be in the red zone
close to the lower green zone,

CAUTION: Do not stall the tractor’s converter for
prolonged periods of time.

¢, For Forward (Brake Slipping), hold the Selec-
tor Lever in the FORWARD po_gition and slowly
move the Inching Lever towards the BRAKE-OFTF
position,  This will gradually release the brake,
As the brake is gradually released, the tractors
torque converter and the forward clutch will assume
control of the load to inch IN under power, The
winch Brake Oil Pressure Gauge will be in the red
zone while inching, however, when the Inching Lever
is moved to the BRAKE-OFF position, the Brake Qil
Pressure Gauge will be in the upper green zone,

NOTE: Low engine speed is recommended for Fine
Inching in Forward. The engine speed may
need to be increased when inching 'IN a
hkeavy load.
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d. For Reverse (Brake Applied), holdthe Selector
Lever in the REVERSE position, In the REVERSE
position the winch brake will remain applied and the
reverse clutch pack will be locked up, This will
stall the tractor torque converier. The winch Brake
Oil Pressure Gauge will be in the red zone close to
the lower green zone,

CAUTION: Do not stall the tractor’s converter for
prolonged periods of time,

e, For Reverse (Brake Slipping), hold the Selec-
tor Lever in the REVERSE position and slowly move
the Inching Lever towards the BRAKE~OFF position.
This will gradually releage the brake, As the brake
is gradually released, the tractor’s torque converter
and the reverse clutch will assume contro! of the load
to inch OUT under power, The winch Brake Oil
Pressure Gauge will be in the red zone while inching,
however, when the Inching Lever is moved to the
BRAKE-OFTF position, the Brake O Pressure Gauge
will be in the upper green zone.

NOTE: Low engine speed is recommended for Fine
Inching in Reverse,
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Section 3

3-1. GENERAL.

3-2. Tables 3-1 and 3-2 are trouble analysis check
charts that include the most common troubles that
may he encountered, the probable causes of the
trouble, and the corrective action that should be

TROUBLESHOOTING

taken to restore the winch to normal operating
condition, The information contained in tahle 3-1
applies to the Direct Drive winch. The information
contained in table 3-2 applies o the Power Controlled
winch,

Table 3-1. Trouble Apalysis Check Chart For Direct Drive Winches (Sheet 1 of 2)

Trouble Probable Cause

Corrective Action

Hard to shift into Control cable damaged,
Forward or Reverse

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

Control cable improperly
adjusted,

Check and adjust as necessary,
Refer to paragraph 4-11,

Linkage binding or rusted.

Clean, straighten, repair or replace parts as
necessary,

Shifting collar too tight on
on splines or splines rough,

Remove shifting collar, dress splines with
{ine stone, and replace parts if necessary.

Will not stay in Detent ball and spring
NEUTRAL position. damaged or sticking,

Replace spring if broken. Check that ball is
free in the bore. Lubricate ball, spring and
bore.

Annular groove on shifter
shaft elongated.

Replace shifter shaft.

Jumps out of gear. Dental teeth worn,

Check for wear on dental teeth of:
4. Dental Clutch '
b, Dental Clutch hub
¢. Forward pinion gear
d. Reverse pinion gear
Replace above components if teeth are rounded.

Shifter fork improperly
positioned on the shifter
shaft,

Check for loose anchor screw on:
a. Forward shifter fork
b. Reverse shifter fork
Tighten securely and lock with lockwire,

Dental clutches installed
hackwards,

Install the dental clutch so chamfered ramp
will face pinion gear,

Shifter forks installed

Install the shifter fork so anchored end faces

or marine use,

backwards. toward the center of the winch,
Brake not holding or Water in brake compartment Drain water from brake compartment every day
hard to apply. resulting from condensation if necessary,

Brake lining saturated with
oil.

Replace lining, clean brake wheel and brake
compartment, locate sorce of oil leakage and

repair leak,
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Table 3-1.

Trouble Analysis Check Chart For Direct Drive Winches {(Sheet 2 of 2)

Troukle

Probable Cause

Corrective Action

Brake not holding
or hard to apply

Improper clearance hetween
hrake band assembly and

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

(Continued) brake wheel,
Brake cable improperly Adjust cable ends so Brake Handlever applies
adjusted, brake before it reaches end of travel. Refer
to paragraph 4-14.
Brake conirol cable assembly Check for loose connection of control cable
not anchored securely. housing to:
a. Handling Gear mounting bracket.
b, Winch control housing bracket,
Tighten securely and lock with Jam Nut,
Control cable damaged, Check for pinched, rusted, or broken cable
housing, Replace if found defective.
Brake linkage set for over~ Change linkage for underwind operation.
wind operation and winch is Refer to paragraph 4-21.
used for underwind operation,
Brake linkage set for under~ Change linkage for overwind operation.
wind operation and winch is Refer to paragraph 4-17,
used for overwind operaticn.
Table 5-2. Trouble Analysis Check Chart For Power Controlled Winches (Sheet 1 of 4)
Trouble Probable Cause Corrective Action

Erratic Operation

Tow oil level,

Add oil ag necessary {o raise to proper level.
Refer to table 4-1,

Pump cavitating due to air-
leaks in hydraulic system.

Check the following for air leaks:
a. Suction manifold cover gasket,
h. Suction manifold anchor screw
stato-seals.
¢. Suction hose to manifeld connection.
Suction hose to pump connection,
e. Suction hose for cracks or collapsed
condition.
£, Suction manifold pick-up tube welded
connection to manifold.
g, Pump shaft seal,

£

NOTE: Damaged stato-seals are the most
common cause of air leaks, ALWAYS replace
with new stato-seals when suction manifold
has been loosened, See figure 5-23.
CAUTION: Use only Hyster approved seals
and hoses,
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Table 3-2. Trouble Analysis Check Chart For Power Controlled Winches {Sheet 2 of 4)

Trouble

Probable Cause

Corrective Action

Erratic Operation
(Continued)

Push-pull eables out of
adjustment,

Check for proper adjustment as outlined in
paragraph 4-28. Adjust if necessary. Double
check push-pull cable housing to he sure it is
securely anchored on both ends.

Traetor engine idling toc low,

Adjust to correct idle RPM.

Oil viscosity too high.

Drain oil and refill with specified hydraulic
oil. Refer to table 4-1,

0il {oo cold.

Allow oil o warm before operating the winch.

Low oil presgure.

Refer to LOW OIL PRESSURE troubleshooting
procedures,

Low oil pressure

Refer to ERRATIC OPER~
ATION f{roubleshooting
procedures,

Refer to ERRATIC CPERATION troubleshooting
procedures,

Leaking pressure hoses
and fittings,

Check for leaks and replace components whers
necessary,

Defective or improperly
adjusted relief valve,

Check relief valve setting with pressure gauge

as outlined in paragraph 4-25, Replace Relief |~

Valve Assembly if defective,

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

Dump Valve spool stuck open,

Replace dump valve assembly, then drain oil,
flush and refiil with oil,

NOTE: Dump valve cannot tolerate
contamination,

Damaged brake piston
retainer or O-rings,

Check piston retainer cavity for damage,
Replace if scored or broken, Always replace
both O-rings when brake is repaired.

Brake Oil Pressure Gauge
defective,

Check gauge reading against a caljbrated
gauge, Replace if gauge is faulty.

Internal slippage (leakage) in
the pump,

Check pump for pressure oulput only after all

the above checks have been made. If pump is at
fault, remove and overhaul or replace as outlined
in paragraph 5-33.

Oil Brake not
releasing,

Refer to LOW OIL
PRESSURE troubleshooting
procedure,

Refer to LOW OIL PRESSURE troubleshooting
procedure,
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Table 3-2. Trouble Analysis Check Chart For Power Controlled Winches {Sheet 3 of 4)

Trouble

Probable Cause

Corrective Action

Overheating

Operating in Brake-Off too
long.

Position Selector Lever in NEUTRAL when
free spool condition is not reguired. In .
BRAKE-QFF position the pump continually
works against high pressure release.

impi‘operly adjusted inching
spool travel,

Check and adjust as necessary,
Refer to paragraph 4-27,

Excessive Inching

Allow oil to cool periodically.
NOTE: Install heat exchanger if excessive
inching i8 necessary.

Defective clutch cooling
oil valves.

Replace valve, See figure 5-8, step 6,

Plugged suction filter.

Remove suction filter, c¢lean, and replace.
See figure 4-3.

High cooling oil pressure,

Check cooling oil pressure, Replace cooling
ail relief valve assembly if reading is over
10 PSI at the forward or reverse port. See
figure 513, step 6.

Insufficient Clutch Assembly
clearance.

Adjust to correct clearance, See figure 5-16,
step 10.

Check cauges lisied above.

Check all points listed above.

Variation of pressure
between ports,

Control valve spool travel
improperly adjusted.

Check spools for correct travel, Refer to
paragraph 4-27,

Broken cast iron geal ring
on the bevel gear shaft.

Replace:

a. The left-hand seal ring if low pressure
is indicated when the Selector Lever is
shifted to the FORWARD position.

b, The righi~hand seal ring if low pressure
is indicated when the Selector Lever is
ghifted to the REVERSE position,

NOTE: A broken seal 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 5-20.

Damaged bevel gear shaft
seal ring grooves,

Check grooves for taper, scoring, and rust,
Replace or rebuild shaft if surfaces between

the inner side of groove and seal ring are not
flat,

34
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Table 3-2. Trouble Analysis Check Chart For Power Controlled Winches {Sheet 4 of 4)

T'rouble

Probable Cause

Corrective Action

Variations of pressure
between ports
{Continued)

Damaged bevel gear shaft
bearing retainers,

Check retainers for grooves, scoring, and rust,

Replace retainers if found defective,

Defective spline seals on the
hevel gear shaft,

Always replace these seals when the bevel
gear shaft has been removed, See figure 5-20,
steps 6 and 7.

Damaged clutch piston
retginer or O-rings,

Check piston retainer cavity for damage,
Replace if scored or broken. Always replace
both O-rings when cluich is repaired. See
figure 5-18, step 1,

Oil Brake slipping

Worn friction disc.

Replace the friction discs and the separator
plates if scored., See figure 521,

Notches worn in brake
assembly cage or hub.

Replace the cage and/or hub. See figure 5-21,

Broken helleviile spring,

Replace with a new spring, See figure 5-21,

Instant shifting
from Brake-Off
to Reverse.

D-20 Selector spool

Replace with D~23 Selector spool,

High 0Oil Level

Engine oil transferring
past pump shaft seal into
wineh hydraulic system.

Replace pump shaft seal. Refer to paragraph
5-33.
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Section 4

4-1. GENERAL.

4-2, This section contains instructions for perform-
ing SafeGuard Maintenance, adjustment of control
linkage and the hydraulic system, and for unit painting,
All instructions given in this section may be perform-
ed using standard shop tools, No special tools are
required,

4.3, SAFEGUARD MAINTENANCE.

4-4, SafeGuard Maintenance is a planned mainte-
rance program which includes periodic inspection and

SERVICE INSTRUCTIONS

lubrication. SafeGuard Maintenance should be core
related closely with the cperating hours recorded on
the tractor SERVICE METER.

4-5. SAFEGUARD MAINTENANCE AND SERVICE
INSPECTION SCHEDULE. (Refer To Table 4-1)

4~6. The following table is outlined in two systems;
the hourly schedule and the periodic schedule, If the
unit is operated more than eight hours per day, the
hourly schedule should be foliowed, If the unit is
operated eight hours or less per day, the periodic
schedule should be followed,

Table 4-1, Safeguard Maintenance And Service Inspection Schedule

(Sheet 1 of 3)

{(Power V

Controlled)

D Z =m0

Refer Schedule (Hour/Period)
To
Fig. 8/ |50/ 1 500/ | 1000/
No. Item dy | wk | 3me] 6 mo Type Procedure
4-1 | Oil Level V C 18 Gals. | SAE 50, MI1-1-21058 | Check winch oil at level
{Direct Drive) H NOTE: Infreezing plug (B on right side of
A temperatures it may winch. Add oil as re-
N be necessary to use a | quired at plug . Drain’
G lighter oil to make oil at plugs © and
E shifting easier, as required.
NOTE: When checking
4-1 | Oil Level 20 Gals, | SAE 10, MII-L-21048 | winch oil level on winches

NOTE: Series 3 oi}
may be substituted {for
21048, in tempera-
tures ~10°F and lower,
dilute oil with kerosene
80 it will he fluid
enough to insure free
circulation. This
should be done before
stopping, then cperate
the winch for a few
minutes t¢ mix kero-
sene and oil. Evapora-
tion in the winch res-
ervoir under steady
operation may make it
necessary to again add
kerosene to maintain
proper fluidity,

mounted on powershift
tractors, stop engine to
obtain correct reading,
For winches mounted on
direct drive tractors, dis-
engage tractor master
clutch to obtain correct
reading,

CAUTION: If winch is
new, drain after 50 hours
of operation, then flush
and refiil,
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Table 4-1.

Safeguard Maintenance And Service Inspection Schedule

(Sheet 2 of 3

Refer Schedule (Hour/Period)

To

Fig. 8/ 1 56/ | Boo/ | 1000/

No. item dy | wk | 3 mo | 6 mo| Quan, Type Procedure

4-1 | Brake and ’/ Variable | Water and/or oil Remove drain plug @
Transmission and allow any accumula-
Compartments tion of water or oil to
{Direct Drive drain out, Replace drain
Only) plug @ . Loosen plug

and drain any accu-
mulation of water in trans-
mission compartment,
Tighten plug @ when
oil appears,

2-1 | Handling Few SAE 30 Lubricate fulcrum pin

22 | Gear }/ Drops connecticns and other

2-3 moving parts at end of
each eight hour shift.

4-2 | pressure C One Refer to Replace with Hyster
Filter H Parts Manual approved filter., Coat
(Power A O-ring and backup ring
Controlled N with film of multi-

Only) G purpose grease to insure
E a leak proof seal between
filter head and case,

4-3 | Suction Filter 5 One Refer to Remove suction filter,
{Power E Parts Manual clean thoroughly, and
Controllied R re-install,

Only) v CAUTION: Suction mani-
1 fold cover gasket must be
C in good condition to pre-
E vent air leaks, Replace
with Hyster approved
gasket,

5-2 | Suction Hose Check both ends of suction

5-12 | Clamps (Power ;/ hose to see that hose
Controlled clamps are tight. Re-
Only) tighten hose clamps as

necessary,

5-2 | Control Cabhles V Check both ends of each
cable housing to see that
they are securely an-
chored, Retighien set
SCTew as necessary.

4-2
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Table 4~1. Safeguard Maintenance And Service Inspection Schedule

{Sheet 3 of 3)

Mobiltemp Grease #1
Shell Oil:

Darina Grease 1
Standard Gil:

Chevron Industrial

Grease
Texaco:

Thermatex EP #1
Union Gils

Strona HT-1
Sun Oil:

Sunaplex 931 EP
BP Australia:

Energrease HTB2

Refer Schedule (Hour/Period)
To
Fig, g/| 50/ 500/ | o000/
No. Item dyj wk 1 3mo | 6 mo| Quan, Type Procedure
1-9 | Automatic 5 High Temperature Remove automatic brake
4—-1 | Brake E Grease assembly, Disassemble
{Optional, R and ¢lean automatic brake
Direct Drive v assembly components,
Only) 1 Atlantic Richfield: Pack the two bearings
C Thermogrease with a high temperature
E Mohil Oil: Put a heavy film

grease,
of high temperature
grease on ratchet ring,
pawl assembly, and hub.
DO NOT completely i1l
automatic brake assembly
with grease or attempt to
grease brake through the
vent plug.

CAUTIOR: Always install
oil seals so that lips of
both seals are pointing
inward,

Cable Guide

{Optional)

4-1 Rolls ,/ gﬁuéti—purpose llfgl?rieate two grease
(Optionat) rease fittings,

4~1 | Fairtead ’/ Multi-purpose Lubricate six grease
(Optional) Greass fittings.

4-1 § Swiveling Multi-purpose Tubricate one grease
Drawbar F/ Grease

fitting,
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FAIRLEAD

Wi (OPTIONAL)

CABLE GUIDE ROLLS
(OPTIONAL)

{OPTIONAL)

AUTOMATIC BRAKE

4-4

Figure 4-1.

SafeGuard Maintenance Diagram.
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G-RING
BACK-UP RING
FILTER ELEMENT
FILTER CASE

Figure 4-2. Pressure Filter, Power Controlled Winch,

4-7. ADJUSTMENT PROCEDURES.

4-8. The adjustments on the Direct Drive winch
are mostly minor mechanical linkage adjustments,
The Power Controlled winch requires mechanical
linkage plus hydraulic system adjustments,

4-9. DIRECT DRIVE WINCH ADJUSTMENTS.

4-19, The handling gear assembly that controls the
operation of the Direct Drive winch is mounted {o
the floor plate at the front, left side of the operator’s
seat, The linkage connecting the handlevers to the
clutches and brake will periodically require minor
adjustments,

4-11. ADJUSTING CLUTCH HANDLEVER. The
clutch handlever controls the dental clutches through
a plastic-lined conirol cable. The shifter assembly
will shift the dental clutches into Forward, Neutral,
and Reverse positions when the control cable to the
clutch handlever is properly adjusted. To adjust the
positioning of the clutch handlever proceed as follows:

a. Place the shifter assembly in neutral. (See
figure 4-4.) The shifter linkage will positively detent
to this pesition,

b. Adjust the conirol cable rod ends as necessary
to place the clutch handlever inthe center of its travel
when shifter assembly is in neutral,
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Figure 4-3. Suction Filter, Power Controlled Winch.
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Figure 4-4. Direct Drive Shifter Assembly.

¢, Make sure that Forward, Neutral, and Reverse
can be selected by moving the clutch handlever to
corresponding position,

4-12.  ADJUSTING THE BRAKE. The brake hand-
lever controls the brake through a plastic-lined
control cable (identical to clutch control cable). Two
adjustments are reguired to properly adjust the
brake. Refer to paragraphs 4-13 and 4-14,

4-13, BRAKE BAND ADJUSTMENT., (See Figure4-5.)
To adjust the brake band proceed as follows:

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

Figure 4-5, Direct Drive Brake Band And Adjusting
Linkage.

b. Push the brake handlever to its full release
position.

¢. Loosen jam nut .

4-6

d. Turn adjusting link (B 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 @ .
f. Replace the hrake cover,
4-14, BRAKE HANDLEVER ADJUSTMENT,
(See Figure 4-6.)

To adjust the positioning of the brake handlever pro-
ceed as follows:

|
1§ INCH

Figure 4-6. Direct Drive Brake Crankarm and
Controel Cable,

a. Adiust the brake band. (Refer te paragraph
4-13.)

b, Loosen cable rod end jam nut,

¢. Adjust the control cable at the winch control
housing end until dimension ® is obtained (distance
between the cable end and the center line of the rod
end pin}.

d. Tighten the jam nut.

e, Push the brake handlever to the full release
position,

£, Adjust the push~pull cable at the brake hand-
lever end (see figure 1-2) until dimension “B** is
obtained,

415, OVERWIND ADJUSTMENT PROCEDURE, When
the cable passes over the top of the drum during
forward rotation, the drum is said to be overwinding,
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Unless otherwise specified, the winch is set to over-
wind at the factory. The bevel gear shaft assembly,
brake assembly, and drum assembly must be re-
arranged when using an original underwind winch for
overwind operation {refer to paragraphs 4-16 through
4-18.)

4-16. BEVEL GEAR SHAFT ARRANGEMENT. (See

Figure 4-7.)

To arrange the bevel gear shaft for overwind opera-
fion proceed as follows:

NOTE: Pin A connects the moveable end of the band
to the crank; this pin is 4-5/8 inches long and
has a ceiter pin hole in the center. Pin B is
6-3/8 inches long, and has a tapped hole in
the end. I anchors the band and provides a
pivot for the crank,

CVERWINDING

UNDERWINDING

"Figaré 4-7, Bevel Gearshaft Arrangement,

a. Pull the bevel gear shaft from the right-hand
side of the winch (see figure 5--7) far enough to enable
switching places of the beve! gear and the spacer,

b, Arrange the spacer and hevel gear sothe bevel
gear meshes on the right-hand side of the PTO shaft
assembly.

¢, Install bevel gear shaft, (See figure 5-20.)

NOTE: This change in operation may affect gear
lash, but should not affect the shaft endplay.
However, both should be checked and adjusted

if necessary,

4-17. BRAKE ASSEMBLY. I the winch is equipped
with a standard brake band, follow procedure a,
Follow procedure b if the winch is equipped with an
optional automatic hrake.

a. Brake band arrangement, (See figure 4-8,)
Change the anchoring end of the brake hand by chang-
ing the positions of ping A and B,
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OVERWINDING

PETELE

IXTREEIETIIS

FrARPIFIINS

rTIES

UNDERWINDING

Figure 4-8, Brake Band Arrangement,

b. Automatic brake {optional} arrangement (See
figure 4-9.) Remove the automatic brake assembly
and re-install it with the word OVERWINDING to
the cutside,

4~18.DRUM ASSEMBLY {See Figure 4-10,) The cable
on the drum must be anchored and wound in the
opposite direetion for overwind operation. ¥For lo-
speed drum follew procedure a. For slo-or standard
speed drum follow procedure b,

a. lo-speed drum. Unwind the cable. Unscrew
capscrew {4), Remove ferrule lock (3) and ferrule
(2). Break or cut the tack welds securing the filler
{1}, Smooth the ragged edges of filler and groove by
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UNDERWINDING

Figure 4-9, Automatic Brake (Optional} Arrangement.

grinding. Tack weld the filler in the overwind posi-
tion. Lock ferrule {2) in overwind position with
ferrule lock (3) and capscréw (4),

b, Slo-and standard-speed drum, Unwind the
cable., Unscrew capscrew (3). Remove ferrule lock
(8) and ferrule (4). Change the position of the filler
{2}, from underwind to overwind. Place ferrule (4}
in overwind position and secure with ferrule lock (6}
and capscrew {3).

NOTE: The ferrule lock for a D7 standard-speed
over-winding winch is different than that of
an under-winding winch; for this reason
number (5) was used in Step b,

4-8

418, UNDERWIND ADJUSTMENT PROCEDURE.

When the cable is pulled under the drum during for-
ward rotation, the drum is said{obe UNDERWINDING,
Unless otherwise specified, the winch is set to over-
wind at the factory, The bevel gear shaft assembly,
prake assembly, and drum assembly must be re-
arranged when using an original overwind winch for
underwind operation. {(Refer to paragraphs 4-20
through 4-22.)

4-20. BEVEL GEAR SHAFT ARRANGEMENT,

{See Figure 4-7.)

To arrange the bevel gear shaft for underwind opera-
tion proceed as follows:

a, Pull the hevel gear shaft from the right-hand
side of the winch (See figure 5-7) far enough to
enable switching of the bevel gear and the spacer.

h. Arrange the spacer and bevel gear sothe bevel
gear meshes on the left-hand side of the PTO shaft
assembly,

¢. Install bevel gear shaft. (See figure 5-20.)

NOTE: This change in operation may affect gear
lash, but it should not affect the shaft endplay,
However, both should be checked and adjusted
if necessary,

4-21 BRAKE ASSEMBLY If the winch is equipped with
a standard brake band follow procedure a. Follow
procedure b if the winch is equipped with an optional
automatic brake.

a. Brake bhand arrangement. (See figure 4-8))
Change the anchoring end of the brake band by chang-
ing the positions of pins A and B,

NOTE: Pin A connects the moveable end of the band
to the crank; this pin is 4-5/8 inches long and
has a cotter pin hole in the center, Pin B is
6-3/8 inches long and has & tapped hole in the
end. It anchors the band and provides a pivot
for the crank,

b. Autoratic Brake {optional) arrangement (See
figure 4-9) Remove the automatic brake assembly
and repiace it with the word UNDERWINDING to
the outside,

4-22. DRUM ASSEMBLY. (See Figure 4-10.) The
cable on the drum must be anchored and wound in
the opposite direction for UNBDERWIND operation,
For lo-speed drum follow procedure & For slo-and
standard speed drum foilow procedure b,

a, Lo-speed drum. Unwind the cable. Unscrew
capscrew (4). Remove ferrule lock (3) and ferrule
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(2}, Break or cut the tack welds securing the filler
(1), Smooth the ragged edges of filler and groove by
grinding, Tack weld the filler in the underwind posi-
tion, Lock ferrule (2) in underwind position with
ferrule lock (3) and capscrew (4).

b. Slo-and standard-speed drum, Unwind the
cable, Unscrew capscrew (3)., Remove ferrule
lock (5) and ferrule {4), Change the position of the
filler {2), from overwind to underwind. Place ferrule
{4) in underwind position and secure it with ferrule
lock {6) and capscrew {3).

NOTE: The ferrule lock for a D7 standard-speed
over-winding winch is different than that of
an under-winding winch; for this reason item
{5) was used in Step b,

4-23. POWER -CONTROGLLED WINCH ADJUSTMENTS.

4-24. The handling gear assembly that controls the
Power Controlled winch has been manufactured intwo
different designs: earlier production and current
production (refer to paragraphs 1-13 and 1~14).
Perform the adjustment procedure outlined in paraw-
graphs 4-25 through 4-28 for both the earlier produc-
tion and the current production handling gear,

LO~ SPEED DRUM

OVERWINDING

SLO~ AND STANDARD SPEED
UNDERWINDING

Figure 4-10, Winch Drum Arrangement,
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425, HYDRAULICSYSTEM PRESSURE CHECKS.
{See Figure 4-11.) To check hydraulic system pres-
sures proceed as follows:

NOTE: Wineh oil should be at least 70°F before
making pressure checks,

a. Remove the cable from the drum to prevent
entanglement during pressure checks.

WARNING: Tractor engine must be OFF before dis-
connecting pressure line,

h. Disconnect the small pressure line from the
front of the contro! valve housing., Connect a 400
PSI gauge to the hulkhead fitting {Port A). This will
eliminate the possibility of inaccurate readings from
a faulty winch pressure gauge.

¢, Start the engine and set speed at 1000 RPM,

d. Place the hydraulic system in NORMAL CON-
TROL. On the earlier production handling gear this
is accomplished by moving the control lever to the
down position. On the current production handling
gear this is accomplished by locking the inching
lever in the BRAKE-OFY position.

e, Check the pressure readings when the SELEC-
TOR lever is moved te the FORWARD, BRAKE~-OFYF,
and REVERSE positions. These pressures should
be 225 { 210} PSI,

(a) ¥ these three pressure readings ARE
WITHIN 7 PSI of each other, but not 225 (*10)
PSI then:
1. Remove the cover from control valve
housing,

2. Change the relief pressure by turning
the relief pressure adjusting screw IN {o
increase pressure or OUT to decrease
pressure,

{b) I these three pressures ARE NOT WITH-
IN 7 PSi of each other, then perform steps
Lgandh,
f. Remove the plugs from the forward (B) and
reverse (C) ports, Install a 400 PSI gauge in each
port,

g. Check the CONTROL CABLE ADJUSTMENT
and make necessary adjustments to correct pres-
sures, {Refer to paragraph 4-26.)

h. The COOLING OIL pressure (non-adjustable)
should be checked with a low pressure gauge,

CAUTION: Do not engage the reverse clutch with low
pressure gauge in reverse port,

{2) Engage the FORWARD clutch and note the
pressure indicated at the REVERSE pressure
port. Pressure should be 3 - 10 PSI,

PRESSURE PORT | FORWARD | NEUTRAL | BRAKE OFF] REVERSE
A 2264 q0; 310 228+ 1p|225 % 10
B 225+ 19| 3-10 310 310
C 310 3-10 310 [225% 10
D 226 £ 1g] 15-35 (225 % 10{226 * 10

Figure 4-11, Hydraulic System Pressure Check Diagram.
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{b) Engage the REVERSE clutch with low
pressure gague in FORWARD pressure port
and note the pressure indicated. Pressure
should be 3 - 10 PSI,

NOTE: The high pressure (22310 PSI) is clutch
lock-up pressure and the low{3 - 10 PSI} is
cooling oil pressure,

4.26. ADJUSTING THE CONTROL CABLES. (See Figure
4-12) Two teflon-lined control cabies connect
the handling gear assembly to the winch control valve,
Be certain that each control cable housing is securely
anchored on each end before making any adjustments.
The contrel cable adjustment determines spool travel
in the contrel valve, The distance each spool travels
is extremely important. In all cases the spools are
stopped internally at their extremes and should bhe
adjusted to these locations, The correct spool {ravel
should be obtained first, then the measured spool
travel should be double checked by making pressure
checks when the winch is operating,

4-27, MEASURING SPOOLTRAVEL, Adjust the cable
ends of the control cables so the following spool
movement is obtained:

NOTE: The position that the spools assume before
the cabies are connected is the Spool Neutral
Position. In this position the spoclend should
protrude about 1-1/4 inch from the retainer
plate,

a. The inching spool (P-9), .should move OUT
11/16-inch from its neutral position when the Control

Lever {eariier producticn} is moved down and locked
or when the Inching Lever (current production) is
moved from the BRAKE-ON position to the BRAKE-
OT T position,

NOTE: The spool stamped D-20 was used in earlier
production contrel valves. The spool stamped
b-23 is used in current production control
valves. These spool assemblies are inter-
changeable; however, they DO NOT have the
same spool travel,

b, The selector spool should move IN 3/16-inch
(D-23) or 3/8~inch (D-20) from neutral position when
the SELECTOR lever is moved to FORWARD,

c. The selector spool should move OUT 19/32-
inch (D23) or 7/16-inch (D-20} from neutral position
when the SELECTOR lever is moved tc BRAKE-OFF,
{Spocls marked D-23 are detented to this position.)

d, The selector spool should move QUT 3/4-inch
{D-23) or 9/16-inch (D-20) from neutral position
when the SELECTOR lever is moved to REVERSE,

4-28,8P001 TRAVEL PRESSURE CHECKS. Thespool

travel must be correct to obtain normal operating

pressures, The handlever ends of the control cables

should be adjusted to obtain maximum pressure

readings (except in neutral) when the selector lever

is moved to the following positions:

NOTE: The Control Lever (eariier production} must
be down and locked or the Inching Lever
{current production) must be in the Brake-Off

RELIEF

SCREW

18

INCHING | -
SPOOL

Z___
;.. :
D-20 \ @)
SELECTOR

SPOOL ‘t""“‘“— o
23 (& 4@;(:3___
T 'LL

15

i Il_b_]

PRESSURE
ADJUSTING

NEUTRAL SPRING
RETURNED POSITION

position,
~INLET
:;RESSURE gm'ﬁs{
ORT PRESSURE
ﬁ PORY
.
- T
©]0) |
A "?::r:::ig
a \(C/ (
9 JJ\\\*REVERSE
PRESSURE
—FORWARD PORT
PRESSURE
PGRT

Figure 4-12, Control Cable Adjustment Diagram,
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a, In FORWARD, the pressure should be 225
(£10) PSI at forward, intet, and brake release ports.

h. In NEUTRAL, the pressure should be 156 - 35
PSI at the inlet pressure port,

c. In BRAKE-OFF, the pressure should be 225
(+18) PSI at the brake and inlet pressure ports.

d. In REVERSE, the pressure should be 225
{(+10) PSI at the reverse, inlet, and brake release
ports.

429, OVERWIND AND UNDERWIND ADJUSTMENT
PROCEDURE. TFollow the same procedure as listed
for the Direct Drive winches except a brake assembly
re~arrangement is NOT necessary, (Refer to para-
graphs 4~15 and 4-19.)

4-30. PAINTING AND DECAL INSTALLATICN.
{See Figure 4-13)

4-31. Paint the entire winch Hyster yellow except
paint the D7J model designation and the HYSTER
letters black, The Power Controlied winch has two
decals, OIL BRAKE and CAUTION, There are no
decals on the Direct Drive winch, Positionthe decals
on the Power Controlled winch as follows:

a. Locate the OIL BRAKE decal (par{ number
166816) on the center of the conirol housing cover.

bh. Locate the CAUTION decal (part number
145781} on the left center of the top, right-hand cover
plate.

NOTE: Prior to painting, cover serial name plate
with a light film of grease or masking tape.

4-12

POWER CONTROL -

WINCH DECAL

LEFT HAND SIDE

POWER CONTROL
WiNCH DECAL

RIGHT HAND SIDE

Figure 4-13,

Painting And Decal Installation,
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H HYSTER COMPANY

Section §

OVERHAUL INSTRUCTIONS

5-1. GENERAL.

This section contains overhaul instructions for
the D7J Direct Drive and Power Controlled Winches,
Overhaul instructions include removal of the winch
from the fractor, removal and disassembly of all
major shaft assemblies, inspection cof components,
reassembly and installation, Micrometer symbols

%2 have been added to the disassembly illustra-
tions fo show critical wear points, [tis recommended
that these measurements be taken at the time of
disassembly so that defective parts may be ordered
and replaced prior to reassembly. If a winch is fo be
completely overhauled, perform the removal and dis-
assembly, inspection, and reassembly procedures in
the sequence of the following paragraphs, Alwaysuse
the troubleshooting procedures given in Section III to
locate a malfunction before performing major over-
haul of the unit, Make 2ll checks in a systematic
manner, Haphazard checking wasies time and can
cause further damage. Review and perform any
adjustments that may be the cause of a malfunction
(refer to Section IV},

5-2. REMOVAL AND DISASSEMBLY INSTRUCTIONS.

5-3. REMOVAL OF WINCH FROM TRACTOR.

5-4. 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 brake
shaft can be removed with the winch mounted, how-
ever, the brake shafl will not clear the tractor tracks
for complete removal of the shaft. The winch must
therefore be removed from the tractor before re-
moving the brake shaft.

5.5, REMOVAL OF DIRECT DRIVE WINCH. Re-
moval of the Direct Drive Winch is shown in figure
5-1. Make sure that the two control cables between
the handling gear and winch are removed hefore
separating the winch from the mounting pad.

WARNING: Make sure the lifting device has a mini-
mum capacity of 3,060 pounds before
lifting the winch off of the mounting pad.

56, REMOVAL OF POWER CONTROLLED WINCH.
Removal of the Power Controlied Winch is shown in
figure 5-2. Make sure that the two control cables
and three hydraulic hoses between the tractor and
winch are removed before separating the winch from
the mounting pad.

WARNING: Make sure that the lifting device has a
minimum capacity of 3,600 pounds before
lifting the winch off of the moualing pad.

€) COPYRIGHT HYSTER COMPANY 1969

6-7. REMOVAL AND DISASSEMBLY OF PTQ SHAFT
ASSEMBLY (DIRECT DRIVE AND POWER
CONTROLLED WINCHES).

5-8, Removal and disassembly of the PTO shaft is
shown in figure 5-3. Before removing the PTO shaft
assembiy, the winch must be removed from the
tractor as shown in figure 5-1 or 5-2,

5-3. REMOVAL AND DISASSEMBLY OF O BRAKE
ASSEMBLY (POWER CONTROLLED WINCH).

5-10., Bemoval and disassembly of the oil brake
assembly used in the Power Controlled Winch is
shown in figure 5-4. Removal and disassembly of the
oil brake can be accomplished while the winch is
mounted on the tractor. During disassembly, place
all parts in a clean container to proteet from dust,
dirt and moisture.

5-11. REMOVAL OF DRY BRAKE AND AUTGMATIC
BRAKE (DIRECT DRIVE WINCHES).

5-12, Removal of the dry brake (or optional zuio-
matic brake} used in the direct drive winch is shown
in figure 5-5, Removal of the dry brake can be
accomplished when the winch is mounted on the
tractor, During disassembly, check parts for damage
and wear,

5-13. REMOVAL AND DISASSEMBLY OF BEVEL GEAR
SHAFT ASSEMBLY.

5-14, Removal and disagsembly of the bevel gear
shaft assembly is shown in figure 5-7, Removal of
the bevel gear shaft and asscciated components can
be accomplished with the winch mounted on the
tractor. Prior to removal of the bevel gear shaft,
perform the following:

a, Drain oil from winch {see figure 4-1).

b, Remove all brake components as shown in
figures 5~4 or 5-5 depending upon the winch model,

¢, Remove the hydraulic hose from the bearing
retainer at each end of the bevel gear shaft,

d, On Direct Drive Winches, remove the brake
connecting linkage,

5-1




3000 LBS.
MIN.

SETSCREWS

7/8 N, UNL &

© CABLE JAM NU N L(CLEVIS),
Con  R—— CAPSCREWS
{2-REQ.
STEP 1. Loosen the two setscrews on the cable R -
anchor biock. Remove the control
housing cover, then disconnect the STEP 2. Connect lifting device to winch. Winch
cable end {clevis) at end of each cable. will be balanced when connected as

shown.

NOTE: When removing the
TRANS enght nuts, loosen al‘i nuts
/COVER slightly, then pry winch
away from mounting pad.
Loosen all nuts again and

SPRING pry winch again. Continue
BALL this sequence until wingh
can be removed.
2 REQ.
{INSIDE)
6REQ.” S : D7
’ \ 7 TRACTOR
ONLY
__ TRAXCAVATOR
T ONLY
W

\MOUNTéNG

D7 L PAD
TRACTOR .

ONLY TRAXCAVATOR
ONLY

STEP 3. Rernove transmission cover. Be careful not to jose detent ball and spring.
Remove the eight nuts and lockwashers attaching winch to mounting pad.

Figure 5-1. Removal of Direct Drive Winch from Tractor
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SET CABLE ENDsS
SCREWS ([CLEVIS)

INTAKE
0 CONTROL

SUCTION
HOSE ™~

PUMP PRESSURE
LINE

STEP 2. Loosen the two setscrews on cable
anchor block. Remove contrel housing
cover, then disconnect the cable end
{clevis} at'end of each cable. Pull out
cabies.

) T 3000 LBS.
. . 9’ MIN.
STEP 1. Remove suction hose from intake e
/ ‘9{‘5'(5,? CAPACITY

manifold. Disconnect pump pressure
line, Disconnect gauge pressure line. ]

N,

. / - '\.\
N 7/8IN. UNC
PN CAPSCREWS [/,
Pt PR {2-REQ.) ey
’ \‘5 Tl L
! " |
1 b STEP 3. Connect lifting device to winch,
N " .
‘\ Winch wiil be balanced when con-
\\ nected as shown.
~
2REQ. v
{INSIDE} & - . .
! RS STEP 4. Remove suction manifold and cover.
& REQ \‘ Remove the eight nuts and lockwashers
’ . attaching winch to mounting pad.
5 D7
b TRACTOR
ONLY

' \TRAXCAVATOR NOTE: When removing the eight nuts, joosen
ONLY all nuts slightly, then pry winch away from

D7 mounting pad. Loosen all nuts again and pry
TR&S&OR MOUNTING PAD winich again. Continue this sequence unti
winch can be removed
TRAXCAVATOR
ONLY

Figure B-2. Removal of Power Controlled Winch from Tractor
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_SPECIAL CAPSCREW.
BREQ)

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

PTO SHAFT ASSEMB

STEP 2. Pull PTO shaft assembly straight out.

CAUTHON: Tag the shim pack so that exact

number of shims are re-installed.

16 4 5

oA

—h
3]
(2%

13

P

“{o STANDARD AND SLO-SPEED
< WINCH
8 916 1

STEP 3. Disassemble PTQ shaft as required

1. Snap ring 9.
2. Bevel pinion gear 10.
3, Bearing carrier 11.
4. Oit sesl 2.
5. PTO shaft (Std and Slo-speed) 13.
6. Pin and lock ring 14,
7. Coupling 15.
8. Snap ring 16,

LO-SPEED
WINCH

Ball bearing

Q-ring

Drilled head capscrew
Spacer

O-ring

Snap ring

PTO shaft (Lo-speed)
Shim pack

NOTE: On Lo-speed winches the PTO shaft and pinion are integrat. On Standard and Sio-speed winches,
pinion gear is splined on the shaft and focked in place by a snap ring.

54

L Figure 5-3. Removal and Disassembly of PTO shaft assembly; Direct Drive and Power Controlied Winch  ———-
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£ o

COOLING OIL

“BRAKE PRESSURE

TCHOSE™™ % LINE
| . .
NOTES Dram oll fram
wintehy (See Figure 401
‘ OF pOSiHon wineh el
fefthamd sicdde un
Homowve brake sssermlly
COVE
. . a1
| DUMe \JAL.VE%
) ASSEMEBLY |
[
H !
i
L
; - !
j i
|
|
i
|
!
|
BELLEVILLES
i ~— '
PRING STER 4 Hemove 11 friction dises snd 10 sep-
: . o
b araior plarves from the
i plates i arder . They must contact
i STEP 3. Remove cover piate, bellevitle spring and the same meating surface when
: ; Rring ¢
| ! thrust virvg from cage assembly. re-instatied
g { - . -
!
i
H
;
!
H
i
H
i
i
|
i STEP b Remove cage from stugds, Hmay be nec-
H

gssary 1o tap cage with a soft hammer
10 loosen.

STEP G, Remove snap ring from brake shaft, pull
hub off brakeshafy,

b Figure 5-4. Removal And Disassembly Of Ol Brake Assembly, Power Controlled Winch {Shest 1 of 2)
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STER 9. Remove piston housing with piston in

place.

STEP 10, Place piston housing in vise. Start piston
from housing by applying compressed
atr 1o piston housing pressure port.

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

STEP 12, Remove two O-rings from the piston,

L—— Figure 5-4. Removal And Disasserably Of Oil Brake Assembly, Power Controlled Winch {Sheet 2 of 2) —
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\ BRAKE
o SHAFT .

STEP 1. Remove snao ving from brake shatr.

LR

 AUTOMATIC
~~— BRAKE
(OPTIONALY

STEP 2. Remove brake wheel from brake shaft
{optional avtamatic brake shown).

BRAKE BAND
{DRY BRAKE)

STEP 3. Remove three pins and brake band.

STEP 4. Remove brake link and pin.

e, Unscrew and remove the nut from the left-
hand end of shifter shaft, Cut the lockwire retaining
shifter forks. Pull out shifter shaft being careful not
to drop the forks (see figure 1-12),

NOTE: Procedures given in figure 5-T7 are for the
bevel gearshaft used in Power Controlled
Winches. These procedures can be used for
Direct Drive Winches by omitting all refer-
ences to hydraulic components, Figure 5-6
ghows the bevel gear shaft assemblies used
in hoth the Power Controlled and Direct Drive
Winches.
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Figure 5-5. Removal Of Dry Brake And Automatic Brake, Direct Drive Winch

515. DISASSEMBLY OF CLUTCH ASSEMBLIES
(POWER CONTROLLED WINCH).

5-16. Disassembly of the clutch assembly is shown
in figure 5-8. Removal of the clutch assemblies is
shown in figure 5-7.

5-17. REMCVAL OF BRAKE SHAFT ASSEMBLY.

5-18, Removal of the brake shaft assembly is shown
in figure 5-9, The brake shaft cannot be removed
when the winch is mounted on the tractor. Prior to
removal of the brake shaft assembly, perform the
following:

E-7




FOR DIRECT DRIVE WINCH

4§35

13 14 151617 18 19
I. L.H BEARING RETAINER 9.
2. SHIM 0.
3. BEARING CUP §
4. BEARING CONE 2.
5. FORWARD PINION 13.
6. DENTAL CLUTCH HUB 14
7. SPACER 15
8. BEVEL RING GEAR 16

FOR POWER CONTROLLED WINCH

20

BALL BEARING
BEARING CARRIER

. BEARING RETAINER

CAPSCREW-{ OCKWASHER
CAPSCREW - LOCKWASHER

. THRUST WASHER
. SNAP RING
. ROLLER BEARING

11 12

T ITIE \\\'\\

28

é
e J
AN

Ny
ST 4«)“—--,////",'\
GrrrerrreriiB l ”

2 12

22

7. BEARING CARRIER

1B8. DENTAL CLUTCH

19. SPACER

20. SPACER

21. REVERSE PINION GEAR
22 BEVEL GEAR SHAFTY
23. BEARING CARRIER

13 142 15

N
1
\

“\\\\\\\\\“\\\\_\\

V7

A

ey

‘:\\\;

7

AT

s

; s | A
\§ f/ﬁ LR
A ‘
18 14 g 235 24 22 4 1617 26 18
. L.MW BEARING RETAINER 8. SEAL (THREE TEETH) 15, R.H. BEARING RETAINER 22 ROLLER BEARING
2. CAPSCREW- LOCKWASHER 9. SEAL (TWO TEETH) 16. SHIM 23. SPACER
-3, SHIM 10, BEVEL GEAR +7. CAPSCREW- LOCKWASHER 24.SPACER
4. BEARING CUP 11, BALL BEARING 18, SEAL RING 25 BEVEL GEAR SHAFT
5, BEARING CONE 12. BEARING CARRIER 9. SNAP RING 26.LOCKWASHER - LOCKNUT
6. FORWARD SPIDER GEAR 13. BEARING CARRIER 20. THRUST WASHER 27. BEARING CARRIER
7. FORWARD CLUTCH t4. REVERSE SPIDER GEAR 21, SNAP RING 28. REVERSE CLUTCH
ASSEMBLY ASSEMBLY
Figure 5-6. Bevel Gear Shaft, Location Of Components (Direct Drive And Power Controlled Winch)
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NOTE: Prior to removal and
disassembly of the bevel gear-
shaft assembly, perform the
procedures given in paragraph

514,

STEP 1. Remove left-hand bearing STEP 2. Remove right hand bearing
retainer with shims by remov- retainer with siims by remov-
ing the five capscrews. ing the seven capscrews,

NOTE: Keep shim pack with the NOTE: Keep shim pack with the
retainer. retainer.

STEP 3. RRemove cast-iron seal rings {one on
each end of bevel gear shaft). Expand
seal rings just enough to slip over the
end of the shaft.

§§’3’i—:’caAL TOOL.
SEE FIGURE
524

STEP 4, Straighten the lockwasher tangs
securing the locknut, Remove locknut
by turning counterclockwise. Remove
lockwasher,

STEP 5. Remove taper rofler bearing and
thrust washer,

SPIDER

GEAR\

5TEP 6. Remove the internal snap ring from the
reverse spider gear bore,

@CUPYFNGMT HYSTER COMPANY 1969

Figure 5-7. Removal And Disassembly Of Beve! Gear Shaft Asserably (Sheet 1 of 3)
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STEP 7. Remove external snap ring from left-
hand end of the bevel gear shaft. It may
be necessary to tap right-hand end of
bevelgear shaft to relieve pressure on
shap ring.

STEP 8. Remove taper roiler bearing and thrust
washer.

STEP 9. Remove the internal snap ring from the
forward spider gear bore

STEP 10,  Install 2 sling around forward clutch
assembly Hoist until sling just starts to
lift clutch assembly .

STEP 1§, Pull bevel gear shaft straight out.
CAUTION: Pul! out just far enough for removal

of forward ciutch pacl.

STEP 12. Remove forward clutch pacic by
rotating 90° from position shown.
Lift straight out after rotating. Re-
move bevel gear and two spacers.

5-10

Figure 5-7. Removal And Disassembly Of Bevel Gear Shaft Assembly (Shest 2 of 3}
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STEP 13.  Install a sling around the reverse
clutch pack. Hoist until sling just
starts to lift clutch pack, then re-
move bevel gear shaft.

STEP i4. Remove reverse clutch assembly
and center bearing.

a. Remove the winch from the tractor (see
figure 5-1 or b-2).

b. Drain oil from winch (see figure 4-1).

¢. Remove all brake components as shown in
figure 5-4 or 5-5 depending upon the winch model.

NOTE: If removal of the brake shaft reduction gear
is pot necessary, the brake shaftcan be re-
moved with the bevel gear shaft installed. To
remove the brake shaft reduction gear, the
bevel gear shaft must be removed as shown
in figure 57,

5-18. REMOVAL OF INTERMEDIATE SHAFT ASSEMBLY.

5-20, Removal of the intermediate shaft and
associated components is shown in figure 5-10, The
intermediate shaft can be removed with the winch
mounted on the tractor, Prior to removal of the
intermediate shaft, intermediate gear, and drum
pinion gear, sufficient clearance can be obtained by
removing the drum shaft bearing retainer as shown
in figure 5-11, step 3.

NOTE: Figure 5-10 shows the winch removed from
the tractor with the bevel gear shaft and brake
shaft removed. This is the normal sequence
for complete unit overhaul but is not neces-
sary for removal of the intermediate shaft
only.
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Figure 5-7, Removal And Disassembly Of Bevel Gear Shaft Assembly (Sheet 3 of 3)

5-21. REMOVAL OF DRUM SHAFT AND DRUM.

5.22, Removal of the drumn shaft and drum is shown
in figure 5-11. The winch must be removed from the
tractor before the drum shaft and drum can be re-
moved, During removal of the drum shaft and drum,
see the ilustration of special tools (figure 5-24) and
locally fabricate the tools if possible. Do not attempt
to remove heavy components {such as the drum or
drum gear) by hand. Use the recommended attach-
ments whenever possible, Removal of the inter-
mediate shaft (see figure 5-10) and the reverse clutch
assembly ({see figure 5-7) is required prior to
removal of the drum shaft and drum.

5-23. REMOVAL OF CONTROL VALVE (POWER
CONTROLLED WINCH).

5-24, Access {o the control valve may be obtained by
removing the control housing cover, When removing
the control valve, the brake cover must also be re-
moved for access to the hydraulic hose fittings. To
remove the control valve, proceed as follows (see
figure 5-13):

a, Disconnect the cable end (clevis) at the end of
each control cable,

b. Disconnect the inlet pressure line, brake
pressure line, two clutch pressure lines and brake
cooling line,

¢. Unscrew and remove the cooling oil relief
valve,

d. Remove the three capscrews securing the
control valve to the control housing.

5-11




516,

STEP 1. Lift spider gear from clutch
pack. Measure clearance be

ween cover plate and triction

NOTE: Two faeler gauges
placed 1809 apart are required
0 obiain an accurate meas-
wement, {See Step 10 figure

i STEP 2. Remove six set screws that lock the
| special capscrews on opposite end of

\

STEP 3. Remove six special capscrews, Hold as-

sembly in press as shown.

CAUTION: The press actapters should contact
the hub only. Apply only enough
pressure to prevent the assembly
fraom turning when capscrews arg
removed.

disc. ] clutch,
E R
SEPARATOR  COVER -
ADAPTERS - |
N ERICTION \
) DISC.

=
T~ SHIM

RELEASE
SPRING

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

CAUTION: Keep friction dises and separator

plates in order. They must contact
same surface when Re-installed

SPRING /o i
RETAINER © b
i
|

STEPR 5. Remove hub and spring
retainer from clutch
piston.

$TEP 6. Remove clutch cooling

tool {See figure b-24
CAUTION:

STEP 7. Remove clutch piston
oil valve, Use special [ from piston retainer

by applying compres-
sed] air at the cocling
cil valve port. Then
remove two 0-rings.

Do not insert
any tool through
valve body.

5-12

Figure 5-8. Disassembly Of Clutch Assembly, Power Controlied Winch
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NOTE: Prior to removal and disassembly of the pbrake shaft,
perform the procedures given in paragraph 5-18.

STEP 1. Remove left-hand bearing cup {outer
racel. Tag cup for reference during
reassembly.

STEP 2. Position winch with right-hand side facing
upward. Remove bearing retainer.

STEP 3. Pull brake shaft out of winch housing
to approximate position shown, Tap
bearing oft of shaft using reduction
gear as driver.

STEP 4. Remaove bearing and pinion gear,

NOTE: Control valve repairs ave given in paragraph
5-32.

5.25. REMOVAL OF HYDRAULIC PUMP. {See Figure
512}

5-26. The hydraulic pump is iocated under the floor
plate in the operator’s compartment, The hydraulic
pump is attached to the pump drive housing by two
5-1/8 inch long capscrews with lockwashers, Dis-
connect the suction hose and high pressure hose
before removing the two capscrews,
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Figure 5-9. Removal Of Brake Shaft Assembly

NOTE: Hydraulic pump repair procedures are given
in paragraph 5-33.

5-27. CLEARING.

5-28, When parts are removed from the winch,
remove accumulated grease and dirt using mineral
spirits or other suitable cleaning solvents, Never
inspect parts coated with excessive amounts of grease
or dirt. Damage to a part may not be obvious unless
thoroughly cleaned. Steam clean all external surfaces
of the winch prior to reassembly,

5-13




NOTE: The following illustrations show the winch removed
from the tractor and positioned on its side with the brake
shaft and bevel gear shaft removed. Removal of these shafis
is not pecessary for ON TRACTOR REPAIR of the

intermediate shatft. Remove the drum shaft bearing retainer
{see figure B 11) to obtain the necessary clearance
for removal of the intermediate shatt gears.

STEP 1. Remove the right -hand bearing retainer
with shims. Tag shims for reference
during reassembly.

~—BEARING CUP

BEARING CONE

INTERMEDIATE
SHAFT

STEP 2. Screw a B/8-inch eyebolt into the end
of intermediate shaft and pull out
shaft. Tap on winch frame to break
lcose the bearing,

STEP 3. Remove intermediate gear.

STEP 4. Remove drum pinion and bearing,

5-14

Figure 5-10. Removal Of intermediate Shaft Assembly
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PECIAL TOOL
SEE FIGURE
5.04

| LEAVE INTwo
. CAPSCREWS 1800

b APART
- STEP 2. Remove left-hand drum shaft locknut,
STEP 1. Loosen the 12 drum capscrews, then re- then turn winch s¢ that right-hand side
move 10 capscrews leaving two focated faces upward, Remove second drum
180 degrees apart. shaft locknut.

STEP 3. Remove bearing retainer and shim pack.

NOTE: Tag shim pack for reference during STEP 4. Remove retainer plate by removing the
reassembty. eight special capscrews.

SPECIAL TOOL
SEE FIGURE
524

DRUM
— GHAFT

STEP 5. Remove double taper roller bearing ""a%
assembly. ;
NGTE: Bearing assembly may be removed with the STEF 8. Remove drum shaft using special
! drum shaft if it is seized to the shaft. attachment,

E

- Figure 5-11, Removai Of Drum Shaft And Drum, Direct Drive And Power Control Winch {Sheet 1 of 2]
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SPECIAL TOOL
SEE FIGURE
5-24

STEP 8. Hold adapter as shown, then remove two
remaining drum capserews.

SPECIAL TOOL
SEE FIGURE
524

4

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

5

STEP 1. Remove drum seal.

NOTE: This seal must be replaced with a new Hyster
Aporoved seal durina installation.

STEP 11. Remove double taper roller bearing
assembly.

_— Figure 5-11. Removal Of Drum Shaft And Drum, Direct Drive And Power Control Winch {Sheet 2 of 2) —
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HYDRAULIC -
~ PUMP

PUMF MOUNTING 1
G

—_ SUCTION
- HOSE
INLET)

PRESSURE HOSE
(OUTLET)

W,

Figure 5-12. Removal Of Hydraulic Pump

CAUTION: Do not use oily (dirty) solvents to clean
the brake band used in the direct drive
winch., Use only clean solvents to remove
grease or oil from the brake lining,

5-29. VISUAL INSPECTION.

5.30, Table 5~1 contains procedures for visual in-
spection of all critical parts of the winch assembly,

5-31. MINGR REPAIRS.

5-32. CONTROL VALVE REPAIRS (POWER CONTROLLED
WINCH). Repair of the control valve is
limited to removal and replacement of individual
components shown in figure 5-13., Replace defsctive
components as required, observing the following:

CAUTION: Do not attempt to machine any part of the
contrel valve. If parts are found to be
defective, replace the part. Do not hone
the valve spool hores,

a, Lubricate all O-rings with hydraulic oil before
installation.

b. Tag valve spcols when removed to make sure
that they are re-installed in the correct bores.

©) COPYRIGHT HYSTER COMPANY 1968

¢, Check all threads in the valve hody and on
external fittings., If threads in valve body have heen
damaged, re-thread using same size tap. Make sure
that all metal chips are removed from the valve ports,

CAUTIOR: When removing the end caps, tag the caps
for reference during reassembly, THESE
CAPS ARE NOT INTERCHANGEABLE.

5-33. HYDRAULIC PUMP REPAIRS (POWER CONTROLLED
WINCH ONLY). Seal wear or detericra-
tion is the most common failure occuring in the
hydraulic pump. The pump hearings, gears and
shafts are subject to wear and should be checked
when the pump is disassembled, Do not attempt to
machine or otherwise repair these parts. To prevent
future failures, always replace parts that are wornor
damaged. I severe pump wear or damage is evident,
replacement of the complete pump is recommended.

5-34, PUMP DISASSEMBLY. Disassemble the pump as
required, observing the following {see figure 5-14,
View A):

a, Clean the pump exterior prior to disassembly.

b. Scribe a thin line across the pump covers and
pumnp body hefore disassembly. Thig will assure
proper installation of the covers. (See View G.)

¢. After removal of the front cover, place match
marks on pump body and bearings ags shown in
VIEW C, DO NOT SCRIBE: use prussion blue
for marking.

d. Push on rear end of gears (7 and 8, VIEW A)
until front bearings are free of the pump body.
(See VIEW D.)

5.35. INSPECTION AND REPAIR OF PUMP PARTS.
Inspect or repair pump parts as follows:

NOTE: Recommended repair of parts is limited to
dressing bearing faces,

a. Check gears and shafts for nicks, burrs,
cracks or deep scratches, Discard any damaged
components,

b. Check interior section of pump body. Alfhough
wear greater than 0.015-inch is abnormal, it is not
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critical if bearings are not worn or damaged. Bear-
ings can be dressed as shown in VIEW E, Use fine
sandpaper on a true-flat surface plate when dressing
bearing faces. Dress the flats until the bearings
slide into place freely. Clearance between the flats
when assembled in the body should he 0.08062 to
0.0605 inch,

¢. Check bearing flais and bearings for wedging
in the respective hougings., This is evident by a
smooth shiny appearance on the bearing flat and
circumference.

d. Check milled seal and gasket recess in the
front cover for any obstruction that will prevent
normal seating, Make sure fhat internal threads in
pump body are clean,

5-36. PUMP REASSEMBLY. Observe the following dur-
ing reassembly of the pump:

a. Apply a light coat of non-hardening gasket
cement to the shaft seal bore in the front cover
{(see VIEW B). Presa the new shaft seal into cover,
Remove excess cement, then stake seal in place hy
peening the cover in three places around the seal,

b. Apply a liberal amount of SAE 10W ail to all
parts during reassembly,

¢. When installing bearings and gears, make sure
that all match marks (VIEW C} are sligned.

CAUTION: Do not distort or attempt to straighten
the high pressure seal (VIEW B} during
installation,

d, When installing the covers, align the scribe
line made during disassembly (see VIEW G}.

e. Torque cover capscrews to 28-32 fi-lhs,

CAUTION: Do not overtighten the cover capscrews.
Threads in the aluminum casting are
easily damaged,

5-37. DUMP VALVE REPAIRS {POWER CONTROLLED
WINCH ONLY). Repair of the dump valve
is limited to replacement of parts. Do nof attempt
to hone the valve body bore. I the valve hore is
severely scratched or otherwise damaged, replace-
ment of the complete valve assembly is recommended.
If the valve bore is not damaged, replace the spring
assembly (1) or spool (2) as required,

Table 5-1, Visual Inspection (Sheet 1 of 4)

ITEM INSPECTION REQUIREMENTS

CORRECTIVE ACTION

PTO Shaft, Lo-Speed

Check for broken or worn bevel gear teeth,
Also check spline for wear or twisting,

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

PTO Shaft, Standard
and Slo-Speed,

Check splines for wear or twisting,

Replace shaft if splines are severely
worn or twisted.

PTO Shaft Bevel Gear
Standard and Slo-
Speed.

Check for broken or worn bevel gear teeth,

Replace bevel gear if teeth are broken
or severely worn.

Bevel Gear Shaft,
Direct Drive

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

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

Bevel Gear Shaft,
Power Contrelled

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

Machine bearing journal as required
but do not exceed minimum dimensions

Winch given in Table 1-1.
Inspect hevel gear shaft seal ring grooves Repiace or repair shaft if mating sur-
for taper, scoring, burrs, and corrosion, faces between the inner side of groove
and geal are not FLAT.
5-18 (©) COPYRIGHT HYSTER COMPANY 1969




Table 5-1. Visual Inspection (Sheet 2 of 4)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

RBevel Gear Shaft,
Power Controlled
Winech (Continued)

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

Replace seal rings if worn or damaged
slightly.

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

a, Puller Hole (internal threads)

b. Locknut {external threads)

Dress threads with a thread chaser,

Check for broken or severely worn splines,

Replace shaft if splines are broken or
severely worn.

Inspect spline seal counterbore for damage.

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

Bevel Gear Shaft
Bearing Retainers

Check retainer seal ring bore for grooves,
scoring, and rust,

Replace if scored, rusted, or if they
are not within specifications given in
Table 1-3.

Dental Clutch,
Direct Drive Winch

Check for broken or worn teeth,

Replace dental clutch if {eeth are
broken or severely worn,

Bevel Gear Shaft
Spacers

Inspect spacer ends for scoring, mush-
rooming, or corrosion,

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

Bevel Gear Shaft
Pinion Gears, Direct
Drive Winch

Check for broken or worn teeth.

Replace pinion gears i teeth are
broken or severely worn.

Bevel Gear

Check for broken or worn teeth,

Replace if teeth are broken or
severely worn.

Inspect gear hub faces for scoring, mush-
rooming, or corrosion.

The gear should be replaced if the hub
faces are defective in any way.

NOTE: Do not machine gear faces.
Overall length of components is
eritical.

Clutch Assembly,
Power Controlled
Winch

Check for plugged oil holes in clutch hub
and cooling oil valve. Also check cooling
oil valve plunger for free movement.

Clean oil holes as necessary. See
figure 5-8, Step 4.

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

Replace friction disc if oil grooves
are worn from sintered bronze facing
or if distorted in any way.

Carefully inspect separator plates to
verify that surfaces are conical (dished).

Replace separator plate if surface is
flat, warped, or scored,

NOTE: BSeparsator plates must be
dished fo assist clutch release.

Ingpect piston retainer O-ring grooves
for scoring, burrs, and corrosion,

Replace piston retainer if damaged,

Inspect spider gear for broken or worn
gear teeth, Check for broken welds
between gear hub and clutch housing,

Replace gear if teeth are broken or
severely worn of if there are any
apparent cracks,

(©) COPYRIGHT HYSTER COMPANY 1369
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Table 5-1. Visual Inspection

{(Sheet 3 of 4)

ITEM

INSPECTION REQUIREMENTS

CORRECTIVE ACTION

0il Brake Assembly,
Power Controiled
Winch

Check for ¢racked or broken heilville
spring.

Replace spring if cracked or broken.

Inspect oil brake cover for scoring, burrs,
or cracks.

Replace cover if severely damaged,

Carefully inspect friction disc for facing
wear, distortion, and damaged teeth,

Replace friction disc if oil grooves are
worn from sinfered bronze facing or if
distorted in any way.

Carefully inspect separator plates to
verify that surfaces are conical (dished),

Replace separator plates if surface is
flai, warped, or scored,

Inspect piston retainer grooves for
scoring, burrs, and corrosion,

Replace piston retainer if damaged.

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

Replace cage if splines are notched or
cage is cracked,

Inspect brake hub for wear, scoring,
burrs, and cracks,

Replace hub if splines are notched or
hub is eracked,

Check push rods for grooves and
mushrooming,

Replace if slightly damaged.

Carefully check aligning dowels for
grooves and distortion.

Repiace if slightly damaged.

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
hut do not exceed minimum dimensions
in Table 1-1.

Check for broken or severely worn splines,

Replace if splines are broken or
severely worn.

Brakeshaft Gears

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

Replace gear if teeth are broken or
severely worn,

Intermediate Shaft

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

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

Check for broken or severely worn splines,

Replace if splines are broken or
severely worn,

Intermediate Gears

Inspect both gears for broken or severely
worn teeth, Pay particular attention to
leading edges of straight-cut gear teeth,

Replace gears if teeth are broken or
severely worn,

Drum Shaft Check for deep scratches or scoring on Machine ghaft as required but do not
bearing journal at each end of shaft. exceed minimum dimensions specified
in Table 1-1,
520 (£} COPYRIGHT HYSTER COMPANY 1969




Table 5-1. Visual Inspection (Sheet 4 of 4)

ITEM INSPECTION REQUIREMENTS CORRECTIVE ACTION
Drum Shaft Check for cross threaded or damaged Dress threads with thread chaser,
{Continued) threads.

Drum Gear

Check for broken or severely worn gear
teeth. Pay particular aitention to leading
edges of straighi-cut gear teeth.

Replace gear if teeth are broken or
severely worn,

Drum

Inspect quad-ring groove for burrs,

Replace drum or repair drum groove

scoring, and rust,

if 2 new quad-ring will not seat
properly.

Drum Adapter

rust.

Carefully inspect double seal contact
surface for deep scratches, burrs, and

Replace if damaged,

5-38. REASSEMBLY AND INSTALLATION.

5.39, Before reassembly and installation of the
winch, make sure that all removed parts have been
inspected as specified in Table 5«1, Check all
measurements specified in Table 5-1 and as shown
in the disassembly illustrations. Replace any part
that is not within the specified limits. Carefully
check al! bearings that have been removed. Used
bearings often appear to be satisfactory, but may
fail when placed under a load. When in doubt,
ingtallation of new bearings is recommended, New
bearings may prevent future troubles,

CAUTION: Apply a light coat of sealing compound
{John Crane, or equal} to all external
bearing  retainer and cover plate
capscrews,

5-40. REASSEMBLY OF CLUTCH ASSEMBLIES (PDWER
CONTROLLED WINCH).

5-41. Reassembly of the clutch assemblies used in
the power controlled winch is shown in figure 5-186,

CAUTION: Make certain that all parts have heen
thoroughly cleaned prior to reassembly.
Dirt particles wiil seriously effectopera-
tion of the clutch assembly.

5-42. INSTALLATION OF DRUM AND DRUM SHAFT.

5-43. Reassembly and installation of the drum and
drum shaft is shown in figure 5-17, During installa-
tion of the drum and drum shaft, see the illustration
of special tools {figure 5-24) and locally fabricate
the tools if possible, The intermediate shaft and

@ COPYRIGHT HYSTER COMPANY 1969

reverse clutch assembly must be removed before
ingtailation of the drum and drum shaft.

5-44. INSTALLATION OF INTERMEDIATE SHAFT.

5-45. Installation of the intermediate shaft and
associated components is shown in figure 5-18,
Figure 5-~18 shows the winch removed from the
tractor with the bevel gear shaft and hrake shaft
removed. However, the intermediate shaft can he
installed with the winch mounted on the tractor and
with only the drum shaft bearing retainer removed
for the necesgary clearance.

5-46. INSTALLATION OF BRAKE SHAFT ASSEMBLY.

5-47. Installation of the brake shaft and associated
components is shown in figure 5-19. The brake shaft
and reduction gear must be installed before installa~
tion of the bevel gear shaft assembly. The brake
shaft canno{ be instailled when the winch is mounted
on the tractor, unless the tractor tracks are removed
or disconnected,

5-48. REASSEMBLY AND INSTALLATION OF BEVEL
GEAR SHAFT ASSEMBLY (POWER CONTROLLED WINCH).

5-49, Reassembly and installation of the bevel gear
shaft assembly used in the Power Controlled Winch
is shown in figure 5-20. Installation of the bevel
gear shaft can be accomplished with the winch
mounted on the tractor.

NOTE: The reduction gear {see figure 5-18) must be
installed before installation of the hevel gear
shaft assembly. This is due to insufficient
clearance for installing the reduction gear
when the bevel gear shaft is installed.
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Figure 5-13. Control Valve Repair, Power Controlled Winch
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VIEW AL LOCATION OF PUMP COMPONENTS
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. Front Cover

. Shaft Seal
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VIEW B. FRONT COVER
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Figure 5-14. Hydrautic Pump Repairs (Sheet 1 of 2)

VIEW C. BEARING MATCH MARKS
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GEARSHAFTS

Us A
Figure 8
Hon

BEARINGS

A

VIEW D, BEARING REMOVAL

REAR
COVER

FRONT

COVER
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LINE

OF
ROTATION
2630
P FT-LBS

NEOPRENE SPACER

VIEW F, SPACER AND GASKET {HIGH
VIEW G. HYDRAULIC PUMP ASSEMBLED

PRESSURE SEAL}
Figure 5-14. Hydraulic Pump Repairs (Sheet 2 of 2)
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5-50. REASSEMBLY AND INSTALLATION OF BEVEL
GEAR SHAFT ASSEMBLY (DIRECT DRIVE WINCH).

5-51. Reassembly and instaliation of the bevel gear
shaft assembly used in the direct drive winch is
essentially the same as for the bevel gear shaft
used in the power conirolled winch {see figure 5-20}.
Reassemble and install the bevel gear shaft as shown
in figure 5-20, observing the following:

a, See figure 5-6 for location of bevel gear shaft
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 Underwind or Overwind operation. Refer to
paragraphs 4-17 and 4-19,

d. The hevel gear shaft must be adjusted for
0.0066 fo 0,009 inch endplay. This adjustment is
accomplished in the same manner as for power
controlled winches,

5-52. REASSEMBLY AND INSTALLATION OF OIL
BRAKE ASSEMBLY (POWER CONTROLLED WINCH).

5-53, Reassembly and installation of the oil hrake
used in the Power Controlled Winch is shown in
figure 5-21., Reassembly and installation of the oil
brake can be accomplished with the winch mounted
on the tractor. Make sure that the bevel gear shaft
is installed prior to installation of the oil brake,

5-54. INSTALLATION OF DRY BRAKE AND
AUTOMATIC BRAKE {DIRECT DRIVE WINCH).

5-55, Installation of the dry brake ({(or Optional
Automatic Brake) used in the Direct Drive Winch is
shown infigure 5-22, Installation procedures shown
in figure 5-22 apply to both the dry brake and optional
automatic brake.

©)coPYRIGHT HYSTER COMPANY 1963

t——— Figure B- 15, Dump Valve Repairs

SPOOL
ASSEMBLY

i

Sl

5-56. INSTALLATION OF WINCH ON TRACTOR.

5-57. The D7J winch is attached to the tractor by
eight 1~1/4 UNF studs and nuts with lockwashers
(see figure 5-1 or 5-2). Two of the eight nuis are
castellated. Install these nuts on the two top-inside
studs (inside transmission housing) and install cotter
keys, Prior to installing the winch, remove the
suction manifold (Power Controlled Winch only) and
transmission cover for access to the two inside studs,
When installing the winch, observe the following:

WARNING: Make sure that the lifting device has a
minimum capacity of 3,000 pounds before
lifting the winch. Carefully check the
cable or chain for damage.

a, Make sure that all shipping plugs are removed

before mounting the winch,

b, Carefully check all hydraulic hose fittings for
damage (Power Controled Winch),

c. Carefully check all hydraulic hosesfor damage
(Power Controlled Winch).

d. Clean the mounting surfaces of the winch and
tractor prior to mounting the winch,
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LARGE O-RING.

ST SMALL O-RING

STEP 1. install two new O-rings.
Lubricate piston retainer
cavity,

NOTE: It may be necessary tostreich

large O-ring so it will stay in its groove

when piston is instalied.

" COOLING OHL
[ VALVE

N

STEP 2. Install piston and cooling
oil valve, Tighten valve with
special 1ool (See Fig. §-24),

CAUTION: Do not insert any iool

through valve body. it
will damage spring.

STEP 2. Install spring retainer with
smooth side up.

NOTE: Holes are sequenced so spring

retainer can only be installed as shown.

STEP 4, Install cluteh hub.

CAUTION: Cooling oil holes in the clutch hub
must align with the holes in cooling

oil valve.

" .COOLING OIL

HOLES,

STEP 5, Place eight separator plates and eight
friction discs ALTERNATELY on clutch
hub.

CAUTION: Separator plate must be placed next
1o piston. Separator plates are slightly
conical {dished}. Install ALL the
plates facing the same direction.

STEP 6. Instalt six release springs.

STEP 7. Install shim if required {See STEP 10.)
CAUTION: Holes are sequenced so shim can
only be instalied as shown,

5-26

Figure 5-16. Reassembly Of Clutch Assembly, Power Controlled Winch (Sheet 1 of 2
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STEP 8. Install cover piate.
CAUTION: Holes are sequenced so cover plate
can only be installed as shown,

STEP 9. Install and tighten six special capscrews.
CAUTION: The press adapters should contact
the hub enly. Apply only enough
pressure to prevent assemmbly from
turning when capscrews are tightened,

.40 F1--LBS

STEP 10. Measure distance between cover plate
and top friction disc with two feeler
gauges placed 180° apart as shown.
Gap should be 0.085 t0 0.125 inch. Add
or defete shims as required to obtain
correct clearance (see Step 7).

CAUTION ;: When only one feeler gauge is used,
friction disc will tip slightly giving STYEP 11. Tighten six set screws that lock the
faise clearance. special capscrews,

ALIGN FRICTION
DISC TEETH.

’ : STEP 13. Carefully slide spider gear over clutch
STEP 12. Align friction discs as shown. pack.

Figure 5-16. Reassembly Of Clutch Assembly, Power Controlled Winch (Sheet 2 of 2)
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_SPECIAL TOOL.
SEE FIGURE

5-24

STEP 1. Lubricate seal bore with petrolatum or

other suitable lubricant, Install double-tip
seal with smooth side down. Use seal
driver as shown to prevent seal distortion,

STEP 2. Install drum adapter by lifting it up
through double-ip seal. Hold in place
with bar and eyebolt as shown.

SPECIAL TOOL
SEE FIGURE
T 524
"QUAD

RING

LUBRICATE SPACER

STEP 4. Lubricate {ett-hand drum shaft bore,
Coat quad ring and groove with permatex
or other suitable compound. Instail quad
ring, then place drum in position using | | . .
special attachment.

STEP 3. Lubricate drum bore with petrolatum,
then install doubie- taper rotler bearing,
seal, and spacer as shown.

NOTE: Smooth side of seal must face inward

STEP 6, Align adapter and drum holes, then
install the 12 locking dowels and
capscrews. Tighten securety to prevent
quad ring from shifting.

Figure 5-17. Installation Of Drum And Drum Shaft (Sheet 1 of 3)
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UUSPECIAL TOOL

— SEE FIGURE STEP 7. Rotate drum gear 1o align match mark on

5-24 gear with match mark on drum adapter.

: Make sure that double taper rotter pearing, seal
and spacer are properly seated in drum
{see step 31. Lubricate drum shaft and drum gear
bore, then install drum shaft using special
attachment as shown. Remove sling and drive
shaft down through drum gear until shaft
bottorms solicly against lower taper roller bearing.

CAUTION: Hammer on special attachmert only.
Do not hammer on drum shatt surface.

STEP 6. Install drum gear using special attach-
ment as shown,

SPECIAL TOOL
. SEE FIGURE

LUBRICATE

LUBRICATE
" GEAR BORE

CAUTION: Prior to installing bearing, pour 2 quarts|
oil over drum shaft, This will |
provide initial lubrication for the lower |

bearing.

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

P s FoLes.

STEP 9. Install retainer plate using the eight
special capscrews. Tighten capscrews
to 75 ft-ibs,
NOTE: Capscrews cannot be instatled unless drum
gear and drum adapter have been aligned as shown
inStep 7.

* Figure 5-17. Installation Of Drum And Drum Shaft (Sheet 2 of 3}
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‘COAT WITH
| PERMATEX |

STEP 10, Set bearing retainer into place. Determine S
shim pack by sliding segment of shim STEP 11, Coat winch frame and bearing retainer flange

between retainer and winch frame. Add with permatex or other suitable sealing
shims until slight drag is feft. Remove compound. tnstall shim pack (determined in
retainer. Step 10).

SEE FIGURE
5-24

USE MALLET:
TO TIGHTEN
_LOCKNUT

=

STEP 13. Coat locknut threads with permatex or other
suitable sealing compound. install nut and

tighten securely as shown, Place winch in
STEP 12. Secure retainer using eight capscrews and normal operating position and install locknut

tockwashers. Tighten capscrews to 75 ft-lbs, on opposite end of drum shaft.

to 200 FT-LBS.

Figure 5-17. Installation Of Drum And Drum Shaft {Sheet 3 of 3}
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- o
NTERMEDIATE
GEAR

STEF 1. Position imtermediate gear in housing
and instal! intermediate shaft far enough
to support the gear.

TTUDRUM PINTON
. GEAR

STEP 2. install the intefmediate shaft bearing
and drum pinion gear. Tap the shaft
through the pinion gear and against the
hearing.

STEP 3. Install the bearing cone (inner race} and
hearing cup {outer race). Make sure
that cup is firmly seated against the
bearing cone.

STEP 4. Measure the distance from

NOTE: Shafts requiring a shim pack
greater than 0.020 are not uncommaocn.

0.004 TO 0.007 IN.

the face of the bearing cup
to the winch housing. Add
shim pack 0.004 to 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 8.011 inch. This
will allow 0,004 1o 0,007
inch endptay of the shaft.
Install bearing retainer.

END PLAY REQUIRED .

@ COPYRICH T HYLSTER COMPANY 1069

Figure 5-18. Installation Of Intermediate Shaft Assembly
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PINION -

REDUCTION

GEAR
STEP 1. Press pirvion and bearing on
right-hand end of brake
| shaft. STEP 2. Lower shaft inte winch housing and instatl Reduction Gear,

BEARING
CUF

STEP 2. Install bearing cup on right-hand end of
shaft. Install retainer using three cap-
screws only. Tighten capscraws snugly.

STEP 4. Set winch in normal operating position
and install left-hand hearing assembiy.

STEP 5. Install brake piston retainer {power
controfled winch) or teft-hand bearing
retainer (direct drive winch). Tighten
capscrews securely.

NOTE: On power controlied winch, oil brake
piston retainer must be instatled as shown. Use
spacers on three studs so that nuts can be instalted.

Figure 5-19. Installation Of Brake Shaft {Sheet 1 of 2)
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STEP &, ADJUST SHAFT ENDPLAY AS FOLLOWS: -

a. Using moderate pressure, tap right-hand
bearing retainer to seat brake shaft com-
ponents,

h. Loosen the three capserews previously in-
statled in step 3 above, Tighten capscrews
finger tight oniy.

¢. 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 pface 0.067 inch end-
play on the brake shaft bearings.

' MEASURE -
THREE PLACES -

e. RHaise the winch and guide the PTO shaft into
the tractor flange. Move the winch towardthe tractor
and align the PTO shaft splines withthe tractor power
take-off splines. Route the control cables through
the anchor block on the control housing.

NOTE: Install two, top-ingide nuts before the winch
is completely pulled against the tractor,

f, SBecure the winch In place using the eight
I-1/4 UNF nuts with lockwashers. Tighten the nuts
alternately at each side of the winch to pull the
winch evenly against the tractor. Final torgue on the
nuts should be 550 to 650 ft-lhs,

g. Install the transmission cover with gasket,
Tighten cover capscrews to 40 fi-lbs,

h, For Power Controlled Winches, install the
suction manifold as shown in figure 5-23.

i, Connect the hydraulic hoses (Power Controlled
Winch) as shown in figure 5-2,

{©) COPYRIGHT HYSTER COMPANY 1969

Figure 5-19. Installation Of Brake Shaft {Sheet 2 of 2}

WARNING: Make sure that all hydraulic hose clamps
are tightened securely.

i. Adjust the contro! linkage as described in
paragraph 4-% or 4-23 depending upon the winch
model,

5-58. INSTALLATION OF SUCTION MANIFOLD.

5-59. Installation of the suction manifold with filter
used on Power Controlled Winches is shown in
figare 5-23. Installation of the manifold should be
performed after the winch is mounted on the tractor,
Install new gaskets on the manifold cover and at the
bottom of the suction manifclid, Do not install used
gaskets.

5-60. SPECIAL Toois.

5-61, Figure 5-24 confaing a listing of tools required
during repair of the winch,
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4 LUBRICATE ALL |
' CLUTCH SPLINES:

ETSCREW

STEP 1. Lower reverse clutch assembly into hous-
ing. Botate clutch assembly so that set-
screw is at the top as shown,

STEP 2. Position bevel gear shaft so that splined
seal bore is directly in line with the set-
screw at the top of reverse clutch assembly,
then insert shaft. Make sure that scribe line
on spline faces up.Lubricates entire shaft.

CAUTION: Make sure that the splined seals are re-

moved before inserting the shaft. Splined
seals may be damaged it installed at this
time.

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

|SETSCREW

*NOTE: | brake shaft has not been
_installed, make sure that brake reduction
‘gear is instalied in housing at this time.

STEP 4. Lower forward clutch assembly into housing
as shown. Rotate cluteh assembly so that
setscrew is at the top as shown.

STEP 5. Install the two spacers and bevel gear.
NOTE: Bevel gear and spacers are shown o overwind

position. Refer to Paragraph 4-19. for underwind.

STEP 6. Tap bevel gear shaft through forward clutch
assembly to position shown. Make sure that
spiined seal bore is aligned with setscrew at top
of forward clutch assembly.

CAUTION: Splined seal bore and setscrew in clutch
assembly must be exactly alined. Mis-
alinement of only one spline distance will
impede flow of cooling oil during operation
of the winch. Use scribe line on shaft spline
for reference,
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Figure 5-20. Reassembly And Instatlation Of Bevel Gear Shaft Assembly {Sheet 1 of 4)
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(PART A)
" INSTALL TWO SEALS
ON BOTTOM OF SHAFT

INSTALL TWO SEALS
ON TOP OF SHAFT.

NOTE: SEAL

NOTE: SEAL ] i
ONFIGURATION | i CONFIGURATION

CAUTION : Lupricate spline seals prior to installation,

BEARING
CARRIER

STEP 8. Carefully tap bevel gear shaft through the
clutch assemblies. Install bearing assembly on
right-hand end of gear shaft.

CAUTION: Bearing carrier Part Number RA35649 must
be installed on this end of the shaft. The
hearing carrier part number is stamped on
the end of the carrier flange.

STEP 10. Install snap ring, making sure that it
is properly seated in the clutch
assembly groove.

STEP 11, Install washer.

Figure 5-20. Reassembiy And Installation Of Bevel Gear Shaft Assembly {Sheet 2 of 4)
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STEP 12. Install bearing.

STEP 13. install bearing assembly on left-hand
end of shaft, then install snap ring.
NOTE: If sufficient clearance cannot be obtained
for installing the snap ring, the bearing carriers
may be installed incorrectly. Check the carrier
pari numbers. See step 8.

STEP 14, Install washer and bearing.

STEP 15. Tap bearing against clutch assembly,
then install snap ring.

SHIM
PACK
0.025 APPROX.

STEP 16. Install aporoximately §.025 inch shim
pack on ieft-hand bearing retainer, then
install retainer. Tighten capscrews
securely. Final torque at this time is
not necessary.

(BEND TANGS ON LOCKWASHER)

STEP 17. Instal lockwasher and tocknut on
right-hand end of gear shaft. Tighten
locknut to 200 ft-Ibs. Bend fock-
washer tangs over flats of locknut.
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Figure 5-20. Reassembiy And Installation Of Bevel Gear Shaft Assembly (Sheet 3 of 4)

(©) COPYRIGHT HYSTER COMPANY 1960




STEP 18. Install approximately 0.040 shim
pack on right-hand bearing retainer
and install retainer. Tighten capscrews
securely. Final torgue at this time is
Nnot necessary.

STEP 19. Install approximately 0.025 inch shim
pack on PTO shaft and install shaft,
Tighten capscrews securely. Check
that PTO pinion teeth are positioned
in the center of bevel gear feeth. Add
or subtract shims at PTO shaft to
center gear teeth, Tighten capscrews
to 75 ft-1bs.

STEP 20. Connect dial indicator as showr to
check bevel gear shaft preload. Add or
subtract shims from the two bearing
retainers o obtain zero endplay as
indicated on dial indicator, When zero
endplay is obtained, subtract 0.004
inch shim from either the right-hand or
left-hand bearing retainer.

NOTE: Adding or subtracting shims from these

retainers witl effect pinion-1o-bevel gear backlash.

See step 21.

NOTE: Before checking backiash, place a pry-
bar between the forward clutch pack and winch
frame. Apply madium pressure to move gear-
shaft toward right-hand side of winch. This will
place bevel gear in normal operating position. The
bevel gear tends to move toward the right-hand
side of winch when turned by PTO pinion during
winch operation.

STEP 21. Connect dial indicator as shown to
check pinion-to-bevel gear backlash,
Backlash should be 0.008-0.012 inch.
If {ess than 0.008, remove shims from
right-hand bearing retainer as required,
Add same amount to retainer at oppo-
site end of shaft te maintain preload.
£ greater than 0.012, remove shims
from left-hand retainer as required.
Add same amount to right-hand re-
tainer to maintain preload.

SEAL RING
{one each end of shaft)

STEP 22. Remove right-hand and left-hand
bearing retainers, then install two
cast-iron seal rings. Re-instail
retainers (with shims) and tighten
capscrews to 75 fi-ibs.

CAUTION: Use care when expanding seal

rings. Seal ring material is fragile
and breaks easily.

Figure 5-20. Reassembly And Installation Of Beve! Gear Shaft Assembly {Sheet 4 of 4)
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STEP 1. Install two new o-rings in piston. It may
be necessary to stretch internal o-ring
1o hold it in place until piston is in-
stalled in piston housing.

CAUTION: Use only Hyster Approved o-rings to
ensure proper seafing.

STEP 2. |nstall piston in housing, then remove
puller bolts

STEP 3. Instail assembled piston retainer

NOTE: Make sure that bearing on brake shaft is
property positioned before installing retainer.

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

DOWEL PINS .
(2 REQ.)

COUNTER BORE
' FACING OUTWARD .

STEP b, 'Instaii pressure plate; Push plate against
piston retainer, Then instail dowel pins.

PISTON
RETAINER

STEP 6. Instali hub as shown.

CAUTION: Do not reverse hub.
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b Figuire 5.21, Reassembly And Installation Of Qil Brake Assembly, Power Controlied Winch (Sheet 1 of 2} .—

{C) COPYRIGHT Hv5: R COMPANY 1969




PUSH PIN
(8 REQ)

STEP 8. Instail cage against pressure plate. Then

STEP 7. Install snap ring. instaH eight push pins.

CAUTION: Make sure that snap ring is securely NOTE: Holes in cage are sequenced so that cage
positioned it brake shaft groove. can only be installed as shown.

SEPARATOR
PLATE
(INTERNAL TEETH)

STEP 2. Instali the 11 friction discs and 10 W&-
separator plates ALTERNATELY

starting with a friction disc. align T FRICTION DISC
friction disc siots as shown, (EXTERNAL TEETH
CAUTION: Separator plates sre conical (dished) 7 .
Face ali separator plates in the same
direction. All dished sides must face
either inward or outward.
BELLEVILLE S—
SPRING 150 FT.LB8S

i,

% (DISHED SIDE INWARD)

STEP 11. Install betleville spring and

brake cover. STEFP 1Z2. install eight nuts {with
CAUTION: Dished side of belleville lockwashers) Tighten nuts
STEP 10. install thrust ring. spring must face inward, alternately to 150 ft. Ibs.

~— Figure 5-21. Reassembly And Installation Of Uil Brake Assembly, Power Controlied Winch (Sheet 2 of 2) ——
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STEP 1. Instatl brake link and pin.

STEP 2. install brake band and the three pins.

CAUTION: Refer to paragraph 4-17 or 4-27 for
correct pin and band arrangement
(overwind or underwind}

STEP 3. Slide brake whee! onto brake shaft
{opticnal automatic brake shown}.

STEP 4. Instal snap ring on brake shaft. Adjust
brake tinkage as described in paragraph
4-12.
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Figure 5-22, Instailation Of Dry Brake And Automatic Brake, Direct Drive Winch
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"sucTion
MANIFOLD

GASKET
SL.OT TOWARD -
" .JRACTOR

STEP 1. Install transmission cover with NEW GASKET
Install suction manifold with the NEW
GASKET positioned as shown,

STEP 2. Install the three capscrews with stato-seals.

CAUTION: tnstatlation of the stato-sesls is eritical.
{se care not to damage the seals dur-
ing instalfation. Always install NEW
Hyster Approved seals. Mever install
used seals.

STER 3. install filter element and cover {with
gasket). Do not over-tighten the filter
element. The filter is difficult to remove
if over-tightened,

STEP 4. Tighten the manifold cover and trans-
mission cover to 40 foot-pounds.

Figure 5-23. Instaliation Of Suction Manifold, Power Controlied Winch
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Note: Modify Lineman’s 3/8 RM, P.F.4HLS On 2-9/16" B.C.
-
Plier As Shown. B
N ¢
3/32" DIA. PIN oy L
(RIVET OR WELD) 1
L 2-9/16'" ":1::1.) 2r 4
B.C. : L
i N [
P L H
1/8" x 459 o e 8" l
o |-—24o IR W— 1-1/32" DR, 4 HLS
1727 DIA, ! ‘ ! 20° APART
— " - 2 8 7 _\ e
4 Req. Alter 3/8” Dia. x 1-1/4 Dowel
CLUTCH COOLING OiL VALVE REMOVAL AND BEVEL GEAR SHAFT L OCKNUT REMOVAL
INSTALLATION {Power Controiled Only) AND INSTALLATION (Power Controlled Gnly}

¢ ian &
1-3/4"" —im—

132,4-,[— ' C
1167 x 450 li"‘i —

1-8/16'"

Note: Break All Edges - 1/32"
One Reg'd 1" x 4" x 14-1/8"” H.C. No. 17 HF.

DRUM OIL SEAL INSTALLATION

24 + "
. | E——— Y X U AL
2 1fori— Sand 142 = U
v 7-1/4 & 1764
2 1.625 =4 7/8 fo -1/ /
178" RA5O —ae | DA, .‘_@ .
MMLM 1_@ + - i -
3 i -
2v } “f“b / 1/21 e 2xys2v
DIA,

'
/8" R 7 16-1/4" // 1

3/B"" RM. 5.F.
{3 HLS)

1/27R
1 v
> '>J\— 11/2"R.

131747

DRUM REMOVAL AND INSTALLATION

Figure 5-24, Special Tools (Sheet 1 of 2)
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3-7/8"

3/8"™ ]_

1/4" x 45°

2R

/"‘"2

--/,,3/4"
-1/2"—16 N2 THD

1/32%459

2,520

3-1/8"

3-3/4"

]a- 2-1/8" ]
3-3/8" —o

- ),— 3/4"R
)

.~ 9716

DRUM SHAFT REMOVAL AND INSTALLATION

2-1/4"

2 1/4"R
TYP.

] 19-1/4"
2-1/4"'R
3-9/16"R .
\a—""
9/64 "% ]
f_L_.Iég 3 } ¥
e 1-1/2"
3 L 1
344

/KiIR..TYP.

] a1 527 I-1far"R TYP,

USS T-1 Gr Equiv,

DRUM SHAFT NUT REMOVAL AND INSTALLATION

@ COPYRIGHY HYSTER COMPAMNY 1969

Figure 5-24. Special Tools (Sheet 2 of 2) -
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