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GENERAL INSTRUCTIONS

This manual contains procedures for
complete disassembly and assembly of the
winch, and also provides adjustment
procedures required during and after repair or
overhaul, The necessary clearances, backlash,
and other data for proper reassembly of the
winch are given in the assembly section of the
components or in the data sheet at the end of
this section.

NOTE: For repair, disassemble the
winch only to the extent necessary to
accomplish the required replacement
of parts,

Before starting any replacement
procedures, be sure to clean thoroughly the
parts to be removed, and adjacent areas, to
prevent entry of dirt and sand into the winch,
Do not leave any ports or access openings
exposed to the weather. Seal or cap the
openings to prevent enfry of dust, moisture,
or other foreign material. Protect all exposed
hydraulic ports and fittings with E:aps or plugs
to prevent contamination of the hydraulic
system.

During disassembly, care should be faken
not to damage gaskets, shims, seals, and
O-rings that are to be reused. Replace any

such parts that are damaged or otherwise

defective. Certain O-rings and seals specified

in the replacement instructions must not be -

reused. In general, seals and O-rings that work
under operating hydraulic pressures, or that
require extensive disassembly to replace,
should be replaced with new parts at time of
reassembly.

During assembly, coat threads of all cap
screws that penetrate the gear and clutch

2325-B-11-1-73

compartments, using suitable mastic sealing
compound. Take care to prevent excess
sealing compound from entering the winch
case, as it tends to clog the filters.

Maintain strict cleanliness during rebuild
to prevent entry of dirt or moisture into
winch case. Hydraulic components should be
rebuilt in a clean, controlled atmosphere such
as exists in an engine or hydraulic repair area.

PREPARATION FOR WINCH REMOVAL

Clean winch and rear of tractor to prevent
entry of dirt into winch or ftractor
transmission case during removal and
disassembly.

Loosen pipe plug from right side of case
to permit complete draining of oil.

Remove magnetic pipe plug from bottom
of winch to drain oil.

Disconnect hydraulic hoses from winch
case.

Disconnect winch control cable from
control stand and remove from valve housing.

Support winch with suitable hoist or
chain block, and remove nuts, cap screws, and
lock washers securing winch to tractor,

When winch and P.T.O. shaft have been
removed from fractor transmission, cover
opening in rear of tractor to prevent entry of
dirt.

CAUTION: To prevent damage to
pump do not run tractor engine after
oil is drained from winch unless winch
hydraulic pump is disconnected from
tractor engine,



CARCO WINCHES

LUBRICATION CHART

Lubrication Chart

Power Shift Winches
{(Winch Only)

Fill to proper level with approved lubricating oil.
CAUTION: Oil for power shift winches must meet following requirements:

ATF DEXRON®
HTF TYPE C-2
MIL-I.-2104-C Grade 10

Lubricate the left hand cable drum bearing with general purpose grease,

F-50-PS-PSC-PSM .. ... . 38 Quarts
G-80-PS-PSC-PSM . . ... e e 56 Quarts
F120-PS-PSC-PSM. . e 57 Quarts

External Filters—Add approximately 2.5 gallons to fill suction filter, pres-
sure filter, hoses, fittings and hydraulic pump.

1-1/4” hose capacity per foot—12.87 feet = one gallon capacity.
3/4” hose capacity per foot—36.12 feet = one gallon capacity.

Filters in Winch—Add approximately one gallon to fill suction strainer sump,
pressure return filter, hoses and hydraulic pump.

Sliding Gear Winches

Use approved direct drive tractor transmission lubricant in sliding gear
winches.

or

SAE 90 MPL Gear Qil -0° to 90°F (-18° to 32°C)
SAE 140 MPL Gear Qil above 90°F (above 32°C)

Lubricate the left hand cable drum bearing with general purpose grease.

F-50-SG. o 39 Quarts
G-80-8G . .. e 56 Quarts
Jol 208G . o e e 57 Quarts

2366-F-12-12-77
SUPERSEDES
2366-F-3-15-74







CARCO MODEL J-120-P5, PSM AND PSC WINCH
SERVICE SECTION PAGE 3
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CARCO MODEL J-120-P5, PSM AND PSC WINCH

I: A R
SERVICE SECTION-PAGE 4 34/2"
100003000
CABLE
GUARD COTTER PIN
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OVERWIND CABLE DRUM OPERATION,
FOR UNDERWIND OPERATION, POSITIONS @" _}‘; L.;—f SLEEVE
OF THESE PINS MUST BE INTE RCHANGED.?_( PN
. / ANCHOR SCREW
RETURN > o
ELBOW / HOSE / BRAKE ‘ L~ ANCHOR PIN
S~ Do PRESSURE CYLINDER '

ELBOW\’\_\Z
~_
™~

~

1/4" NAPPLE “\
WITH ORIF!CE

/,.

BRAKE PiN
SPACER

* SHORT BRAKE LINK PIN
;
BRAKE PIN SPACER

BRAKE CONTROL PS WINCH
Disassembly
See Figure I, page 3 and Figure 2.
NOTE: Observe strict cleanliness
while working on any part of the
winch,

Remove side cover (brake).

If winch is mounted on tractor and is in
working order, start tractor engine and move
control lever to brake-off position to release

2326-B-9-15-77
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HOSE
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&5
7Y CAP SCREW
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UPPER ROD NUT
UPPER BRAKE BAND PIN
BRAKE ROD
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BRAKE BAND SPRING

COTTER PiN

LOWER 8RAKE BAND PIN
BRAKE DRUM FIGURE 2

PS BRAKE CONTROL

brake. Remove brake band pins, brake pin
spacers, and tension spring. Stop engine.

If winch is removed from tractor, or is
inoperable, remove spring adjustment cover
and loosen brake spring adjustment nut until
brake spring is free of tension, then remove
brake band pins and brake band spring.

Remove retaining ring securing brake
drum to shaft, and remove drum. Remove
brake band assembly.

DPisconnect brake hoses from fitiings at
winch case. Remove return line elbow and



nipple from case. Remove elbow from nipple
and check condition of orifice. Orifice should
be .060” diameter,

if brake spring is still under tension,
loosen brake spring adjustment nut as re-
quired to loosen spring, and disconnect spring
from brake arm,

Remove brake cylinder anchor screw.
Remove brake arm anchor pin, using suitable
puller threaded into hole in pin if necessary,
and remove cylinder, brake arm, and brake
rod assembly, Disassemble brake cylinder
from brake arm.

Assembly

See Figure 1, page 3 and Figure 2.

Assemble brake arm to brake cylinder
with brake cylinder pin and cotter pin.
Assemble brake link to arm with brake link
pin.

Position assembled brake cylinder and
brake arm in winch, and secure brake cylinder
with cap screw and sleeve. Engapge brake
spring with end of brake arm.

Position brake rod assembly in winch and
install anchor pin through brake arm and
brake rod nut and into pin recess in winch
case.

NOTE: If winch is being assembled
for underwound drum operation,
interchange the long and short brake
pins; the longer pin will then be
installed through the end hole of the
brake arm and the slotted hole of the
brake link. To complete this change
refer to page 21 under Bevel Gear
Shaft.

Be sure spacer rings are installed in winch
case at each end of the shorter pin.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
SERVICE SECTION—PAGE b

Connect brake hoses to fittings in winch
case,

Place brake band in winch, Install brake
drum on brake shaft and install retaining ring.

Secure ends of brake band assembly io
brake rod and brake link with pins, and

connect brake band spring with cotter pins.

Brake Clearance Adjustment

Start tractor engine and shift winch to
brake-off position. Be sure brake is fully
released.

Adjust brake rod until brake band is tight,
then back off brake rod four or five hex flats.
Adjust so a flat side of the rod nut is flat
against the brake rod spring.

Brake Spring Tension Adjustment

Adjust eye bolt securing spring to
dimension “A", Figure 2.

With tractor engine stopped, remove
crifice from brake cylinder return line and
reinstail line.

Loosen jam nut and turn spring
adjustment nut as required to increase or
decrease spring tension. Brake should start to
release at approximately 175 PSI and must be
fully released at 190-200 PSI. Do not over-
tension.

Repiace orifice in return line.

Tighten jam nut and install spring
adjustment cover or brake side cover.

Do not allow brake to slip or drag over
extended periods of time,

2327-F-9-15-77
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CABLE GUARD COTTER PIN

ANCHOR

SPACER

CONTROL CABLE (REF) BRAKE LEVER

CAP SCREW
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v
\
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N
-
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*ASSEMBLED STUD AND YOKES IS 11"
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**PINS ARE SHOWN IN LOCATIONS FOR
OVERWIND CABLE DRUM OFERATION,

FOR UNDERWIND OPERATION, POSITIONS
OF THESE PINS MUST BE INTERCHANGED.
FIGURE 3
PSM AND PSC BRAKE CONTROL

2327-8-8-15-77
SUPERSEDES
2327-B-11-1-73



BRAKE CONTROL PSM & PSC WINCH,
MANUAL BRAKE

Disassembly
See Figure 3.

NOTE: Observe strict cleanliness
while working on any part of the
winch,

Remove brake cover. See Figure 1, page 3.

If winch is mounted on tractor, move
brake control handle to brake-off position to
release  brake. Remove upper and lower
brake band pins and tension spring.

Remove refaining ring securing brake
drum to shaft, and remove drum. Remove
brake band assembly.

If brake linkage is to be removed, proceed
as follows:

Remove cotter pin securing cable guard,
and remove guard.

Remove capscrew and spacer that acts as
pivot for brake lever.

Remove yoke pin assembly to separate
brake lever from control cable end yoke.

Remove yoke pins and disassemble brake
finkage as required to replace parts.

Assembly

If brake linkage was disassembled, con-
nect brake lever, brake arm, stud, and yokes
to form a subassembly. Thread jarhh nuts and
yokes onto stud, and adjust position to obtain
a center-to-center spacing of yoke pins of 11
inches. Turn yokes to align, and tighten jam
nuts,

CARCO MODEL. J-120-PS, PSM AND PSC WINCH
SERVICE SECTION—-PAGE 7

Connect upper end of brake lever to con-
trol cable end yoke.

Remove capscrews and washers securing
access cover and remove cover,

Lift brake side cover with brake linkage
over case, and lower linkage into case. Guide
linkage into position. Secure cover with hex
nuts and washers,

Working through access opening, position
brake lever to align with capscrew hole, and
install capscrew with spacer. Install access
cover.

Connect hbrake link to brake arm with
brake link pin (shorter pin).

Position brake arm and install anchor pin
(longer pin) in first part of brake arm. Posi-
tion assemibled brake rod and upper and lower
rod nut and complete installation of pin.

NOTE: If winch is being assembled
for underwound drum operation,
interchange the long and short pins;
the anchor pin (longer pin) will then
be installed through the end hole of
the brake arm and the slotted hole of
the brake link. To complete this
change refer to page 21 under Bevel
Gear Shaft,

Be sure spacer rings are installed in winch
case at each end of the shorter pin.

Place brake band in winch. Install brake
drum on brake shaft and install retaining ring.

Secure ends of brake band assembly to
brake rod and brake link with pins, and con-
nect brake band spring to cotter pins in brake
band.

2328-F-9-15-77
SUPERSEDES
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Brake Band Clearance Adjustment

Adjust brake rod until brake band is tight,
then back off brake rod four or five hex flats.
Adjust so rod nut is flat against the brake rod

Stop tractor engine. lock spring affixed to inside of lower rod nut.

Move brake control handle to brake off
position.

install brake cover or brake adjustment
cover when adjustments are correct,

\\
o \\
ANCHOR ” COUPLING  ROD YOKE AN
/’ NUT NUT | YOKE PIN ASSEMBLY

L LEVER
NUT . [“I
SET SCREW {CONTHOLCABLE {REF.) \ : SPRING PIN
COVER— = T I SR
~ @ . T

41366 (REF ) T~ — . )
ENSTRUCTIONT'-\__ i
PLATE -

—

YOKE PIN ASSEMBLY

YOKE
NUT

ASSEMBLE WITH HCOLE
THIS END

SPRING ASSEMBLY

CAUTION
COMPRESSION LOADED SPRING
DO NOT DISASSEMBLE

ASSEMBLY

FIGURE 4
BRAKE CONTROL PS/iB (INCHING BRAKE)

2328-B-9-15-77
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BRAKE CONTROL PS/IB
(INCHING BRAKE)

Disassembly

See Figure 1, page 3; Figure 2, page 4; and
Figure 4.

Remove brake cover.

iIf winch is mounted on tractor, move
brake control lever to brake-off position to
release brake. Remove upper and lower brake
band pins.

Remove retaining ring securing brake
drum to shaft, and remove drum, and brake
band assembly.

If brake linkage is to be removed, proceed
as follows:

Remove cotter pin securing cable guard,
and remove guard.

Remove yoke pin assembly to separate
brake lever from spring assembly.

Remove hex nuts and washers securing
brake side cover and lift cover. Brake linkage
will come out with cover.

Remove yoke pin assembly to separate
brake lever from cable rod.

Loosen jam nut and set screw on cable
anchor and remove cable anchor and rod
assembly from cover.

Loosen jam nut securing control cable to
coupling and remove rod assembly as required
to replace parts. Pull cable from cable anchor.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Remove spring assembly from the brake
arm and remove yokes and jam nuts from
spring assembly.

CAUTION: Brake spring is under
compression. Do not disassemble
brake spring assembly. Replace brake
spring assembly if repair is needed.

To remove the brake cylinder and its
components, see Figure 2, page 4.

Assembly

To assemble brake band, drum, arm,
pins and cylinder refer to Figure 2, page 4.

NOTE: Be sure and install the brake

cylinder rod in the upper hole on the
brake arm.

If rod assembly was disassembled connect

rod, coupling, and yoke to form a subassem-
bly.

NOTE: Rod must be installed /2
inch into coupling and 7/8 inch into
yoke. Secure coupling and yokes
with jam nuts.

Install set screw and jam nut on cable
anchor and screw anchor to cover.

Place control cable in anchor and secure

with set screw and jam nut. Install jam nut
on contrel cable core.

2427-F-9-15-77
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Thread rod assembly coupling on control
cable core and secure with jam nut.

Install spring pin in brake lever and secure
lever to yoke on rod assembly with pin
assembly.

Lower brake side cover and rod assembly
over studs. Guide brake lever and spring pin
into position and secure cover to case with
hex nuts and washers,

Place jam nut and yokes on spring assem-
bly rod ends. Adjust yoke 3/4 = 1/8 inch on
rod end having hole in end cap, and position
in winch case fastening yoke to brake lever,
with pin assembly. Adjust other yoke 1 inch
minimum on rod end and secure to brake arm
with pin assembly.

NOTE: With brake in off position,
center to. center holes of yokes on
spring assembly rod ends must mea-
sure 18 inch.

Brake Band Clearance Adjustment

Stop tractor engine.

Move brake cointrol handle to brake off
position, adjust brake rod until brake band is
tight, then back off brake rod four or five hex
flats.

Adjust so a flat side of the rod nut is flat
against the brake rod spring.

Install brake cover.

2427-B-9-156.77

BRAKE CONTROL — HEAVY DUTY
BRAKE

Winches with heavy duty brake, use con-
trol stand number 48582 or 49434,

To disassemble or assemble follow the
instructions described under their appropriate
numbers.

For futher instructions, see Service Sec-
tion, Figure 19, page 33 or Parts List Section,
page 12 and 13.

CONTROL STAND PS WINCH
Removal

See Figure 5.

Remove clip and pin securing control
cable to control lever,

Loosen nuts securing cable housing to
control stand housing and remove cable,

Remove cap screws and nuts securing
control stand to seat or bracket and remove
stand.

To remove control cable, loosen jam nut
and set screw securing cable fo housing
assembly (case cover) and turn cable core
counterclockwise to remove from control
cable pin.

Disassembly

Remove nuts, washers and cap screws
securing spacers, spring, lock plates and
handle assembly to control stand housing and
remove components.



NUTS,

FIGURE 5

CAP SCREW,
NUT, WASHER

CAP SCREW,
NUT, SPACER

STAR WASHER -__{‘ ‘

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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LEVER ASSY,

SPRING PIN
LOCK PLATE

INSTRUCTION
PLATE

HOUSING
CONTROL CABLE

PS CONTROL STAND

Remove ball and spring pin from the lever
assembly and remove inner tube of handle.

Assembly
See Figure 5,

Install inner tube in lever assembly and
secure with spring pin.

Install ball on lever assembly.
Position lock plates, handle assembly,
spacers and spring in housing and secure fo

housing with cap screws, washers and nufs.

Install control stand to seat on bracket
and secure with cap screws and nuts.

If control cable was removed from winch
housing assembly ({case cover) remove the
valve housing cover.

NOTE: For routing of control cable
see adapter section of this manual,

Install O-ring if removed on control cable
housing and inserf cable core in bore of
housing,

Secure housing in bore with set screw and
jam nut making sure set screw does not
damage O-ring as it enters groove on cable
housing,

NOTE: On some units, the control

cable housing is secured to anchor
bracket by U bolt and nuts,

2428-F-8-15-77
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Thread control cable core into control
cable pin on lever assembly.

Adijust control cable core until a measure-
ment of 5-1/8 is achieved from upper end
of threads on cable housing to center of pin
securing cable core to control stand lever.

When adjustment is correct, install control
cable and secure with pin and ¢lip to control
stand lever,

With control handle in neutral position,
place control cable in control stand housing
and secure with nuts and star washer.

CONTROL STAND PSM & PSC WINCH,
No. 48582

Removal
See Figure 6.

Remove yoke assembly from control
cables,

Loosen jam nut and set screw securing
cables to stand and remove cables.

Remove cap screws or nuts securing stand
to brackeis and remove stand.

Installation

Remove to installation drawing in adapter
section for location of control stand and
routing of control cables. Install control stand,
mount on tractor and route control cables to
control stand.

Insert end of shift control cable into con-
frol stand and secure cable housing to stand
with set screw and jam nut. Place shift handle
in neutral (clutch release position). Be sure
control valve is in neutral position.

2428-B-9-15-17

Thread jam nut and yoke on cable end
until holes in yoke and hole in lever are
alignied. Install pin and lock yoke with jam
nut.

Insert end of brake control cable into
control stand and secure cable housing to
stand with set screws and jam nut.

Thread jam nut and yoke on cable until
cable thread engage full length of yoke
threads. Align yvoke with brake handle and
install pin. Lock yoke with jam nut. Adjust
brake band clearance. See Figure 3, page 6.

The control stand may be installed for
right- or left-hand mounting on tractor. See
adapter drawing and parts list section of this
manual.

Start tractor engine. Move control levers
to each position and check to see that winch
operates properly in each position. If controls
require adjustment, repeat procedures as
listed.

PUSHBUTTONS

PAWL AND
ROD CAP SCREW,
NUT, WASHERS

SECTOR BASE

SPRING INSTRUCTION

PLATE

FIGURE 6
PSM/PSC CONTROL STAND No. 48582



BRAKE CONTROL STAND No. 49434

This is a single lever brake control stand
and is the latest control stand used to manu-
ally operate the brake along with the PS
control stand on PSM, PSC, Heavy Duty
Brake and PS/IB (Inching Brake) Winches.
For removal of PS control stand see Figure 5,
page 11 and Parts List Section, page 30 and
31.

Removal

See Figure 7.

Remove yoke assembly from control
cable. Remove U clamp from arm and remove
cable. Remove cap screws and nuts securing
stand to bracket and remove stand and
bracket.

{nstallation

Refer to installation drawing in adapter
section for location of control stand and
routing of control cable.

Place end of brake control cable or con-
trol stand arm and secure cable housing to
arm with U clamp, washers and nuts.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Thread jam nut and yoke on cable until
cable thread engage full length of yoke
threads, Align yoke with brake handle and
install pin. Lock yoke with jam nut. To
adjust brake band clearance, see Figure 3,
page 7.

ROD
) e

HANDI.E

PLATE
fres,
¢——- NUT, CAP SCREW,

L.OCK WASHER

LOCK NUT,
CAP SCREW

SECTOR

HOUSING

ARM

FIGURE 7
BRAKE CONTROL STAND No. 49434

2328-F-915.77
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CASE COVER

Removal

See Figure 1, page 3 and Figure 8.

If winch is mounted on tractor, clean case
cover and valve housing assembly, tractor fuel
tank and tank guard.

Loosen jam nut and set screw, or U bolt
and nuts securing control cable housing.

Remove pin at control stand end of cable.

_ INSTALLATION “C'" & “D"
SUCTION STRAINER

CONTROL
INSTALLATION A" & ""B” CABLE
ANCHOR
U BOLT
AND NUTS

REVERSE
CLUTCH
TUBE

T SRS
PTO LUBE TUBE (HE;J&\;}"’
CAP SCREW TO P,
RETAIN VALVE BODY

WINCH CONTROLS PRESSURE FROM
"B & "D PUMP [REF}

CONTROL LEVER

CONNECTOR

CONTROL VALVE {REF.)
SPRING PIN e'¥CONTF§OL CABLE (REF}
2329.8-3-15-77

SUPERSEDES
2329-B-10-1-74

Turn c¢able core counterclockwise to
remove core from control cable pin. Remove
cable from housing.

Disconnect pressure and suction hose
from control valve housing and catch any
hydraulic fluid that drains from hoses,

Plug disconnected hoses to keep clean.

Remove covers and gaskets from control
valve housing being careful not to damage
gaskets.

Disconnect all hydraulic tube nuts from
connectors on control valve,

Remove operator warning gauge hose
from elbow on manifold.

WINCH CONTROLS "A" & “C"

D/CONTROL LEVER PIN
CONNECTOR LINK CONTROL CABLE PIN

SETSCREW AND ,
JAM NUT " _ CONTROL
\ LEVER
E >
O-RING ,@ g DISC SPRING
£.2 - FLAT WASHER

e~ SPRiNG PIN
- CONTROL VALVE [REF.}

NIPPLE

RELIEF VALVE
RETURN

2 FILTER

:'/BRAKE CYLINDER
SUPPLY TUBE

BRAKE CYLINDER
DRAIN TUBE

REL{EF VALVE PLATE

FIGURE 8
CASE COVER



BRAKE CONTROL STAND No. 49434

This is a single lever brake control stand
and is the latest control stand used to manu-
ally operate the brake along with the PS
control stand on PSM, PSC, Heavy Duty
Brake and PS/IB (Inching Brake) Winches.
For removal of PS control stand see Figure 5,

page 11 and Parts List Section, page 30 and
31.

Removal
See Figure 7.

Remove voke assembly from control
cable. Remove U clamp from arm and remove
cable, Remove cap screws and nuts securing
stand to bracket and remove stand and
bracket.

Installation

Refer to installation drawing in adapter
section for location of controi stand and
routing of control cable,

Place end of brake controi cable or con-
trol stand arm and secure cable housing to
arm with U clamp, washers and nuts.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Thread jam nut and yoke on cable until
cable thread engage full length of yoke
threads. Align yoke with brake handle and
install pin. Lock yoke with jam nut. To
adjust brake band clearance, see Figure 3,
page 7.

ROD
) I

HANDLE

PLATE
e,
G—— NUT, CAP SCREW,

LOCK WASHER

LOCK NUT,
CAP SCREW

SECTOR

HOUSING

ARM

FIGURE 7
BRAKE CONTROL STAND No. 49434
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CASE COVER

Removal

See Figure 1, page 3 and Figure 8.

If winch is mounted on tractor, clean case
cover and valve housing assembly, tractor fuel
tank and tank guard.

Loosen jam nut and set screw, or U bolt
and nuts securing control cable housing,.

Remove pin at control stand end of cable.

PUMP SUCTION PORT (REF)

PLUG

SUCTION STRAINER CONTROL
INSTALLATION “A" & "B" CABLE
o ANCHOR
UBOLT

. AND NUTS

CLUTCH

REVERSE M

CABLE
(REF}

A
PTO LUBE TUBE (R@é\;‘_:\;
CAP SCREW TO
RETAIN VALVE BODY

WINCH CONTROLS PRESSURE FROM
v g e PUMP (REF)

CONTROL LEVER

p

o
;v) } .\

CONTROL VALVE (REF.}
SPRING PIN NCONTROL CABLE (REF)

PEN

2329-B-9-15-77
SUPERSEDES
2329-8-10-1-74

Turn cable core counterclockwise to
remove core from control cable pin. Remove
cable from housing.

Disconnect pressure and suction hose
from control valve housing and catch any

hydraulic fluid that drains from hoses.
Plug disconnected hoses to keep clean.

Remove covers and gaskets from control
valve housing being careful not to damage
gaskets.

Disconnect all hydraulic tube nuts from
connectors on control valve.

Remove operator warning gauge hose
from elbow on manifold.

WINCH CONTROLS “A" & “C”

CONTROL LEVER PIN

CONNECTOR LINK [ CONTROL CABLE PIN

SETSCREW AND .
JAM NUT ~ _ CONTROL
\ LEVER
E 3
O-RING &‘:3 : DISC SPRING
‘“i( igFLAT WASHER
PR ~~ SPRING PIN

.. CONTROL VALVE (REF.)
CONTROL CABLE AND ANCHOR (REF)

> MALE CONNECTORS

U . supPLY

= RELIEF VALVE
™~ RETURN

= | FILTER
L

:'/BRAKE CYLINDER
SUPPLY TUBE

BRAKE CYLINDER
DRAIN TUBE

RELIEF VALVE PLATE

FIGURE 8
CASE COVER



Remove cap screws and washers securing
valve housing to case.

Raise valve housing assembly straight up
approximately 1-1/2” to clear suction tube
and remove from case.

Remove gasket from case.
Remove all hydraulic tubes from winch

case, marking each for correct installation
during reassembly,

Installation

Install hydraulic tubes in winch case as
marked during disassembly.

NOTE: Be sure all tubes clear clutch
housing after assembly.

Ingpect and install new gasket if necessary
on winch case.

Install new O-ring, if required, in suction
tube groove and lubricate with light oil.

Position valve housing over case opening
to clear suction tube and lower housing to
case being careful not to damage O-ring and
suction tube as housing is lowered. Secure
housing to case with cap screws and washers,

Connect all hydraulic tubes to correct
position on connectors on control valve.

Connect pressure, suction and operator
warning gauge hoses to their proper fittings
on valve housing and manifold,

CONTROL LEVERAANDC
See Figure 8,

Removal

Disconnect control cable at control stand
pin. Turn contrel cable core counterclockwise

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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to remove from control cable pin and control
lever.

Remove connecting link from control
valve.

Remove control lever pin anchoring con-
trol lever to housing assembly and remove
control lever assembly from housing,

Disassembly

Remove spring pin, disc spring and washer
securing control level pin to control lever
assembly and remove control lever pin.

Assembly

Install control lever pin in confrol iever
assembly and secure with washer, disc spring,
and spring pin.

NOTE: Instail enough disc springs as
required to remove alt slack in the
control lever pin,

Installation

Instali assenbly in valve housing and
secure {0 housing with control lever pin.

Thread control cable into conirol lever
pin.

Secure control valve to contro! lever with
connecting link.

Instail control cable and secure with nuts

and star washer,

NOTE: For installation of control
stand and cable, see Figure 5, page 11.

CONTROL LEVER BANDD
See Figure 8.

Removal and Disassembly

Disconnect control cable at control stand.
Turn control cable core counterclockwise to

2330-F-9-15-77
SUPERSEDES
2330-F-10-1-74
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remove from control cable pin at vaive
housing,

Remove connecting link from control
valve and control lever assembly.

Remove spring pin securing lever to con-
trol lever shaft,

Remove all sharp edges on end of shaft
and push control lever assembly out of valve
housing.

Remove O-ring from control lever bore.

Assembly and Installation

Lubricate and install new O-ring, if re-
quired, in control fever bore of valve housing.

Lubricate control lever shaft and push
assembly through bore in valve housing and
O-ring.

Install lever on end of shaft and secure
with spring pin.

Install connecting link to control valve
and control lever assembly.

Thread control cable in control cable pin
and install cable to control stand.

NOTE: For installation of control
stand and cable, see Figure 5, page 11.

RETURN FILTER
See Figure 8, page 14.
Removal

Remove shroud over return filter,

Turn filter counterclockwise to remove
from manifold.

Discard old filter.

2330-B-9-15-77
SUPERSEDES
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NOTE: To install the connector
between the filter and manifold, clean
threads on connector and manifold
with Loctite Primer Grade T (or
equivalent). Apply Loctite Studlock
{or equivalent) on threads and install
connector into manifold to a depth of
1/2”. See Figure 8, page 14.

Instaltation

Coat gasket surface with oil and install
new filter on manifold making sure that the
gasket on the filter is not damaged in any
way.

Tighten filter to manifold until gasket is
up against manifold loosely, then turn filter
another 3/4” turn to seal gasket.

SUCTION STRAINER

See Figure 8, page 1 4.

Removal

Remove cap screws, cover, and gasket
over suction strainer,

Turn strainer counterclockwise and re-
move strainer.

Disassembly

Remove clip and magnets from around
screen, Clean screen and components in sol-
vent or with a soft brush and solvent. Dry
screen and components before reassembly,

Reassembly

Assemble screen and components and
secure with clip making sure assembly is
securely held together.

Installation

Install cleaned strainer in case cover and
tighten securely.



Reinstall cover, gasket and cap screws
making sure gasket is not damaged in any
way.

CONTROL VALVE

Removal

Refer to case cover removal, Figure 1,
page 3 and Figure 8, page 14.

Remove cap screws, cover and gasket
from valve housing,

Remove hydraulic tube nuts from con-
nectors on control valve,

Remove connecting link from control
valve spool.

Remove lockwire and cap screw securing
valve to plate underneath control valve.

Remove control valve out of the manifold
being careful not to damage valve seal on
removal,

Remove valve seal and washer.

~

RETAINING RING ﬂ
WASHER /

RETAINING RING
INNER SPRING STOP
INNER SPRING
OUTER SPRING

VALVE 80DY

(el
SPRING STOP

FIGURE 9

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Remove connectors from control valve
body.

Disassembly
See Figure 9,

Remove retaining ring from each end of
vaive.

NOTE: Use arbor press to compress
springs slightly to facilitate removal of
retaining rings,

Pull spool with springs and stops out of
control cable end of body. Remove retaining
ring from end of spool and remove spring
stops and small spring.

Remove spring stop and spring from
opposite end of valve. Using a soft drift, press
piston from valve body.

Remove retaining ring from piston. With
O-ring removed, install piston in valve body.

WASHER

O-RING
PISTON

RETAINING RING =~
SPRING /@
SPRING STOP /@

RETAINING RING

/'/

CONTROL VALVE

2331-F-9-16.77
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2331-F-11-1-73
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Be sure piston slides freely in and out of
body.

Inspect O-ring for wear and replace if
necessary,

Assembly (Control Valve)

See Figure 9, page 17,

Install O-ring and refaining ring on piston,
Lubricate O-ring, piston, and valve body with
light oil.

Press piston evenly into body.

Using arbor press, install piston spring and
stop in body and secure with retaining ring.

Assemble inner spring stop, small spring
and outer spring stop on spool and secure
with retaining ring.

Lubricate assembled spool with light coat-
ing of oil and insert spool in body through

control cable end,

Install outer (large) spring and washer and
secure with retaining ring,

Installation (Control Valve)

Install connectors in control valve body.

WASHER

FIGURE 10
RELIEF VALVE

2331-B-9-15-77
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install seal washer on manifold end of
confrol valve and install new valve seal if re-
quired. Lubricate seal before installation.

Position control valve in valve housing and
install seal end of valve in manifold,

Install cap screw up through plate under-
neath and into control valve and tighten to
secure valve to plate. Secure cap screw with
lockwire,

Connect hydraulic tube nuts to corre-
sponding connectors in valve body, starting
with innermost to allow maximum room for
wrench.

NOTE: Be sure tubes do not turn as
nuts are tightened on connectors.

Secure connecting link to valve spool,

Instalt gasket, cover and cap screws.
RELIEF VALVE
Removal

See Figure 8, page 14.

Remove cap screws securing shroud (o
valve housing and remove shroud.

Turn relief valve counterclockwise to re-
move valve from the plate, being careful not

C-RING
WASHER




to drop the valve components as the valve is
removed.

Remove the O-ring from relief valve bore
in manifold,

NOTE: Removal of the relief valve

plate is not necessary and should not
be removed.

Disassembly
See Figure 10.

NOTE: All disassembly and assembly
of the relief valve must be done in a
clean area.

Remove spring, washer, guide, and ball
from seat.

Inspect ball and seat. Be sure ball is
smooth, and inspect seat for contamination
that might cause ball to stick, Be sure seai
does not have excessive wear and that ports
are clean.

Shims may be removed by inverting body
and tapping the open end lightly on a soft

surface.

Remove O-ring from valve body.

Assembly

See Figure 10.

Install O-ring on valve body.

Install ball, guide, and washer and spring
in seat. Place shims and washer in body and
place body over spring.

Installation

See Figure 10,

Install inner O-ring in relief valve bore in
manifold and be sure it is seated properly.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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NOTE: Be sure O-ring does not slip
out of position while installing rest of
relief valve components.

Assemnble ball seat, ball, guide, washer and

spring, and insert into bore in plate and mani-
fold.

Install O-ring on valve body and thread
valve body into relief valve bore in plate and

tighten moderately,. DO NOT OVER-
TIGHTEN,

Relief Valve Adjustment

Stop tractor engine.

Install gauge of 0 to 400 PSI range in 1/4
NPT port on case cover.

Start tractor engine and place control
handle in brake-off position.

CAUTION: Before operating winch in
clutch positions, be sure wire rope is
removed or secured in a manner which
will aliow cable drum to turn without
interference or damage to winch and
wire rope.

Check pressure reading on gauge. Pressure
must be 240 to 260 PSI at low idle,

If pressure setting requires readjustment,
stop tractor engine and remove valve body.

Remove shims between spring and end of
body to reduce pressure. Add shims to in-
crease pressure.

Reinstall valve body.

Start ftractor engine and place control
stand in brake-off position.

Check pressure reading on gauge. Pressure
must be 240 to 260 PSI at low idle,

Place control stand in clutch positions.
Pressure reading must be 240 to 260 PSI at
low idle.

2332-F-8.15-77

SUPERSEDES
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BEVEL GEAR SHAFT

Removal
See Figure 11.

Remove case cover. Refer to Figure I,
page 3, CASE COVER, Removal.

Remove brake drum and band. Refer to
Figure 2, page 4, BRAKE CONTROL, Dis-
assembly.

Remove bearing retainer at each end of
bevel gear shaft,

Thread cap screws into two threaded
holes in bearing retainer and tighten screws
alternately to jack retainer from case, or use
puller SK-7733. Remove and mark shims for
proper installation during reassembly. Re-
move plug, seal spring, teflon seal, and washer
from each carrier.

Unscrew stub shaft from each end of
bevel gear shaft and remove shims and clamp
ring. Mark shims for proper installation at
time of reassembly.

Block clutch housing or bevel gear against
web of case.

Thread eyebolt SK-8029-120 through
plate SK-8028 and into threaded hole in outer
surface of clutch assembly to support reverse
or forward clutch. Use jam nutf to maintain
clutch position. See Figure 12, page 22.

Using shaft and cap puller SK-7733, or
strong back SK-8031 and 3/4 UNF stud and
nut, pull shaft until roller bearing cone and
spacer is released, and catch bearing cone and
spacer. Continue pulling shaft until it is clear
of clutch, and lift clutch out of case. Mark
clutch pinion bearings for proper reassembly.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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NOTE: If tracks interfere with
complete removal of bevel gear shaft,
slide shaft first one way, then the
other, to clear clutches. For complete
removal of shaft, it may be necessary
to remove one track shoe; otherwise
winch may have to be removed from
tractor.

Support remaining clutch in same manner,
pull shaft free of case, and remove clutch.
Remove other bearing cone and spacer from
shaft with bearing puller,

NOTE: Ifit is necessary to drive shaft
out of case, thread a 3/4 UNF cap
screw into end of shaft to protect
threaded hole in shaft.

The winch must be removed from tractor
to remove bevel pinion carrier and pinion.
Remove carrier and pinion marking shims for
proper installation during reassembly,

NOTE: If carrier or pinion parts are
to be replaced, refer to Figures 14
and 15, page 26 for Disassembly and
Assembly Procedures.

Using a soft drift or wooden block, drive
bevel gear toward the center of winch to press
spacer and bearing from case. Mark bevel
gear position before removing. Remove spacer
and bevel gear. Remove ball bearings from
spacer and bevel gear.

REVERSING CABLE DRUM ROTATION

To change winch from overwind to under-
wind or vice versa, reverse positions of the
bevel gear and bevel gear spacer and reverse
positions of the brake anchor pin and brake
link pin. Refer to Figure 2, page 4, Figure 3,
page 6, or Figure 4, page 8 under Brake
Control.

2333-F-9-15-77
SUPERSEDES
2333-B-11-1-73




CARCO MODEL J-120-PS, PSM AND PSC WINCH
SERVICE SECTION-PAGE 22
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FIGURE 12
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Installation
See Figure 11, page 20.

Install ball bearings on bevel gear and
bevel gear spacer. Install gear and spacer in
winch case.

Pull shaft through bevel gear and spacer,
turning as necessary to align splines.

Pull bevel gear shaft back sufficiently to
permit installation of forward clatch.

Align spines of forward clutch, static seals
and splined spacer for instaliation of bevel
gear shalt installation tool.

Coat shaft installation tool No. 46252
with light oil and instail tool with open end
towards bevel gear shaft in cluich housing,

Support clutch and pinion assembly with
plate SK-8028 and eyebolt SK-8029-120. See
Figure 12.

Position forward clutch in winch case and
carefully push or pull bevel gear shaft through
clutch, aligning splines of installation tool
with splines of bevel gear shaft.

Push or pull bevel gear shaft through
forward clutch sufficiently to allow for instal-
lation of reverse clutch.

Install installation tool in reverse clutch.
Support and position clutch in same manner
as forward clutch in winch case.

Pull or push bevel gear shaft back through
reverse clutch.

Remove installation tool.

Center bevel gear shaft so same amount of
shaft extends beyond clutch pinion on each
side, being sure all slack is removed from
between components on shaft.

CARCO MODEL J-120-PS, PSM AND PSC WiNCH
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NOTE: Using light emery cloth,
remove all marks or burrs, if any,
from bearing races on bevel gear shaft
s0 pinion bearings can be installed
freely.

Lift or pry clutch pinion up slightly to
center clutch pinion on shaft and install inner
bearing races in clutch pinion.

Install spacer over end of bevel gear shaft
into clutch pinion.

Complete installation of other clutch
assembly in same manner.

install tapered roller bearings on ends of
shaft, using stud SK-8027, nut and bearing
press SK-8026 to press bearings into place.
Use two bearing presses simultaneously (one
on ¢ach end of shaft) to press shaft compo-
nents together. Bearings must be equally
positioned on shaft, within 1/32”".

Be sure all spacers, bearing races, and
clutch housings are seated so no clearance
remains between components on shaft.

Position shims and clamp ring on each end
of shaft. Be sure shims are in same position
from which they were removed. Add or
remove shims as necessary to provide slight
compression of clamp ring against bearing
cone.

NOTE: Degrease threads in bevel gear
shaft and on stub shaft and apply
Loctite Screw Lock or equal. Follow
manufacturers in instructions for use.

Install stub shaft. Check stub shaft for
runout, Total runout must not exceed 0.0107.
Use hardwood drift to tap high point of run-
out fo align, if necessary.

2334-F-9-15-77
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NOTE: Install bevel pinion and car-
rier with oil trough facing up.

Install shims on each bearing retainer in
same poisiton f{rom which removed, and
install bearing retainers on winch case.

NOTE: Install fiber shim in inner-
most position under carrier.

Remove or add shims under bevel pinion
carrier as required to set bevel gear contact
pattern.

See Figure 13 for correct gear contact
pattern.

Adjust bevel gear backlash and bevel gear
shaft end clearance, if necessary.

. Incorrect Pattern -

I PINION BEVEL GEAR .

2 TO CORRECT: MOVE PINION OUT
LT (AWAY: FROM BEVEL GEAR
- SHAFT CENTERLINEL.. © -

Remove or add shims under bevel shafi
bearing retainers to set bevel shaft end clear-
ance to 0.005 to 0.010 inch. Transfer shims
from one bearing retainer to the other as
required to set backlash between bevel pear
and bevel pinion to 0.008 to 0.012 inch. See
Figure 11, page 20.

Install seal back-up washer, teflon seal,
O-ring, and seal spring in each carrier, and
install plugs.

Install brake drum and band. Refer to
BRAKE CONTROL., Assembly.

Install case cover. Refer to CASE
COVER, Installation.

CorrectPattern .'

CBEVELGEAR

 TO.CORRECT: MOVE PINION (N -+ 7
L TOWARD BEVEL-GEAR oo
- SHAFTCENTERUINE) .

FIGURE 13
GEAR TOOTH CONTACT PATTERNS
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BEVEL PINION & CARRIER

Two-Piece Pinion and Carrier

Disassembly

See Figure 14, page 26.

Remove O-ring from carrier.

Remove cotter key, nut and pinion from
shaft. Press shaft towards oil seal end of car-

rier to remove.

Remove spacer, forward bearing cone and
seal sleeve from shaft.

Remove oil seals and bearing cups from
carrier,

Assembly
See Figure 14, page 26,

Using Type B, Type CV Bearing Mount or
Nut Lock Loctite compounds, coat inside
diameter of seal sleeve. Follow manufacturer’s
instructions for use.

Install sleeve on shaft.
Install forward bearing cone on shaft.

NOTE: Listed below are the correct
spacer and shim sets to be used, when
any carrier or bearings are replaced.
Use original spacer removed if no
parts were replaced.

Winch Spacer Shim Set
F-50 45084-5 45088
G-80 45087-5 45089
J-120 45090-5 45091

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Select correct spacer and install on shaft.

Install cups in carrier, using correct shims
as listed in chart, under forward bearing cup
to obtain correct bearing end play. Shim to
obtain bearing end play from .002 loose to
.002 tight. Adding shims will decrease end
play, removing shims will increase end play.

Install shaft in carrier.

Install rear bearing cone on shaft.

Install pinion and lock nut on shaft.
Tighten nut to 150-300 1b./ft. and check

bearing preload. Maximum torque without
seals installed should not exceed 10 Ib./in.

For tooth contact pattern, see Figure 13,
Install cotter key through nut and shaft.
Install oil seals into carrier, inner seal with

lip toward winch transmission, outer seal with

lip toward tractor transmission.

Recheck bearing preload. Seals will add 5
to 10 1b./in. preload.

Install O-ring on carrier.

One-Piece Pinion and Shaft Disassembly

See Figure 15, page 26.
Remove O-ring from carrier.

Remove lock nuts from forward end of
shaft. Press pinion out rear of carrier,

Remove seal sleeve, spacer and rear bear-
ing cone from shaft.

Remove oil seals and bearing cups from
carrier.

2335-F-9-15.27
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Assembly
See Figure 15.
Press rear bearing cone on shaft.

NOTE: Listed below are the correct
spacers and shim sets to be used, when
any carrier or bearings are replaced.
Use original spacer removed if no
parts were replaced.

Winch Spacer Shim Set
F-50 45084-5 45088
G-80 45087-5 45089
J-120 45090-5 45091

Select correct spacer and install on shaft.

Install cups in carrier using correct shims

as listed in chart under forward bearing cup to

obtain correct bearing end play. Shim to
abtain bearing end play from 0.002 loose to
0.002 tight. Adding shims will decrease end
play, removing shims will increase end play.

Install shaft in carriet.

CARCO MODEL J-120-PS, PSM AND PSC WINCH
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Install seal sleeve and one lock nut on
shaft.

Tighten nut to 150-300 1b./ft. and check
bearing preload. Maximum torque without
seals installed should not exceed 10 1b./in.
Correct by adding or removing shims under
forward bearing cup. For tooth contact pat-
tern, see Figure 13, page 24.

After adjustments are correct, remove
lock nut and seal sleeve.

Using Type B, Type CV Bearing Mount or
Nut Lock Loctite compounds coat inside
diameter of seal sleeve and lock nuts. Follow
manufacturer’s instructions for use.

Install seal sleeve on shaft.

Install oil seals into carrier, inner seal with
lip toward winch transmission, outer seal with
lip toward tractor transmission.

Install one nut on shaft and tighten nut to
150-300 1b./ft. Install second nut and secure
in same manner.

Recheck bearing preload. Seals will add 5
to 10 1b./in. preload.

2336-F-9-15-77
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CLUTCHES

Disassembly

See Figure 16.

Remove clutch. Refer to BEVEL GEAR
SHAFT, Removal.

Remove retaining ring from clutch body
and remove retaining ring (weldment). Slide
clutch pinion out of clutch. Remove splined
spacer from pinion.

Remove clutch pinion bearing outer races,
noting position for re-assembly, Noie marks
for matching races.

Similarly note match marks and position
of pinion bearing inner races and remove
inner races.

Lift clutch plates out of body, and mark
plates so that they may be returned in the
same order to maintain established wear pat-
tern.

Using suitable press, compress ring
relainer against springs, and remove retaining
ring. Remove retainer and clutch springs.
Remove return ring.

Invert clutch over a soft surface, such as
wood, and drop clutch onto surface to
remove clutch piston.

Remove two static seals from clutch
body.

Remove piston seals from piston and
clutch housing.

Inspection

Inspect clutch discs tor damage, warping,
and excessive wear. Measure thickness of discs

2336-8-9-15-77
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while stacked in operating position. Minimum
thickness of pack is 1-1/4”. If total thickness
is less than this amount, replace discs. Replace
warped or damaged plates,

Inspect clutch piston for damage and
wear, If pistion is damaged or shows excessive
wear, replace pistion.

Inspect orifice dowel. Be sure opening is
0.0317.

Check piston seal wear. If piston seals
installed protrude less than 0.015” from sur-
face of piston or clutch body, replace seals.

Assembly

See Figure 16.

Clean all clutch parts thoroughly before
reassembling,

Install piston seals in clutch housing and
on piston. Lubricate seals, after installation,
with SAE 10W oil to facilitate installation of
piston.

NOTE: Do not oil seals before installation
in housing and piston. To do so tends to
prevent seals from seating properly.

Position pistion in housing and press
evenly into place until piston bottoms in
housing,

Install return ring in clutch housing with
hole in ring aligned with pin in housing.
Position springs with one spring over pin.
Instail ring retainer over springs and, using
suitable press, compress springs suftficiently to
permit installation of retaining ring. Install
retaining ring so that sharp edge on inner
diameter faces outward,

Clutch pinion bearings must be installed
as a sef. Observe marks made at time of dis-
assembly.



a\

Install retaining rings and pinion bearing
outer races in clutch pinion. Position the out-
er faces of the bearings so they clear the inner
edge of the respective retaining ring grooves,

NOTE: If new clutch pinion bearings are
used, mark inner and outer races before
separating as a set,

Install spacer and pinion gear in clutch.

NOTE: In some circumstances, if is pos
sible for the clutch pinion to move out-
ward sufficiently to allow the second
from the inner clutch disc (steel disc) to
drop off the clutch pinion splines. To
prevent this possibility, bend tooth to-
ward clutch pinion, three places equally
spaced on second inner disc (steel) 3/16
to 1/4” with a 1/8” radius. Always make
sure this disc is assembled in this position
on any reassembly of the clutch packs,
See Figure 16.

If original clutch discs are used, install
discs in same order from which they were
removed, observing marks made at time of
disassembly. See Note above.

If new or unmarked clutch discs are
installed, begin with a disc splined in the
outer circumference, then alternate with

/———ORIFICE DOWEL
~ PISTON SEAL

{ i PISTON SEAL
2/}} _/ CLUTCH PISTON

SPIROL
PIN

DOWE
PIN

CLUTCH
HOUSING
CLUTCH SPRING
RETAINING RING
STEEL DISC
RETAINING RING

FIGURE 16 {WE LDMENT)
CLUTCHES RETAINING RING
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inner- and outer-spiined discs until there is a
total of five outer-splined discs and four
inner-splined discs, concluding with an outer-
splined disc. See Notes,

Install chutch disc retaining ring (weld-
ment) and install retaining ring. Be sure ring is
fully seated in groove in body.

Install two new splined static seals in
clutch housing bore.

NOTE: Use of grease for lubrication of
I.D. of seals is not recommended, as it
may prevent visual determination of align-
ment of seal splines with those on clutch
housing. Use light oil.

Carefully align static seal splines with
those in clutch housing and install bevel gear
shaft installation tool. Install lifting eyebolt
through plate SK-8028 and in threaded hole
in outer surface of clutch housing and support
clutch, See Figure 12, page 22. Lower cluich
into winch case and align clutch pinion and
brake shaft gear.

Adjust nut on eyebolt, and rotate bevel
gear and spacer to align internal splines for
installation of bevel shalft,

Install bevel gear shaft. Refer to BEVEL
GEAR SHAFT, Installation.

DOWEL PIN = RETAINING

NP RING
CLUTCH HOUSING —\
™
RETURN RING—_1] CLUTCH
hi7 SPRING
SPIROL PIN ~——2E
| T~RING
pige RETAINER
RETAINING
-H /F{ING
H A / 3
PISTON N Lo, 1
RING N j‘ﬁ
PISTON, \[ SR MIN
CLUTCH\\
)
N
NK RETAINING
N RING
{(WELDMENT)

FRICTION DISC
DOWEL ORIFICE
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BRAKE CYLINDER
Removal

Refer to BRAKE CONTROL, Disas-
sembly.

Disassembly

See Figure 17.

Rotate Brake cylinder so ports face down-
ward, and work piston back and forth to
remove oil.

Inspection

Inspect piston, rod, and inside of tube for
scoring, scratches, and excessive wear,
Replace parts that are scratched, scored, or
worn beyond the point where a leak-free seal
can be obtained.

HEAD SEAL
RETAINING RING
ROD WIPER

ROD

PISTON NUT
CYLINDER TUBE

RETAINING RING

FIGURE 17

PISTON SEAL \\
ROD HEAD Q
ROD v::i:;) N \\ /
ROD \ @ /
Al

LOCK SCREW —

Inspect orifice in piston. Orifice should be
0.031™.

Inspect seals, O-rings and wiper for cuts,
distortion and deterioration. Replace any
defective part,

Remove rod head lock set screws,

Push the rod head into the cylinder tube
to remove the retaining ring and pull the rod,
rod head and piston from the tube,

Remeove piston nut and piston from rod.
Remove back-up washer and seal from piston.

Remove rod head from piston end of rod.
Remove rod wiper and inner and outer
O-rings from rod head.

Brake cylinder return line orifice should
be 0.060”.

PISTON NUT

PISTON PACKING

PISTON
ORIFICE

|
J

CYLINDER TUBE

BRAKE CYLINDER
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Assembly

See Figure 17,

Install rod wiper and rod O-ring in rod
head bore. Lubricate with SAE 10W oil after
installing. Install rod head from piston end to
prevent possible damage to wiper and O-ring
by hole in outer end of rod.

Position piston on rod, Install piston seal
and back-up washer on piston, with lip of seal
facing toward threaded end of rod. Secure
piston with piston nut.

Instali head seal on rod head. Lubricate
pistion scal and head seal with SAE 10W oil
and insert piston carefully inte end of cyl-
inder tube. Push piston rod straight into tube,
being careful not to damage seal or O-ring on
retaining ring or set screw groove in outer end
of tube,
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When pistion is approximately halfway
into tube, push rod head into tube. Install the
retaining ring in groove of cylinder and make
sure rod head is pulled back tight against
retaining ring. Install and tighten head lock
set screws,

Installation
Refer to BRAKE CONTROL, Assembly,

IDLER SHAFT, STANDARD
Removal
See Figure 18,

Remove drum shaft. Refer to DRUM
SHAFT, Disassembly.

Remove idler shaft cover, Mark shims for
correct position at time of reassembly.

~{5777) - IDLER SHAFT GEAR
BALL SEARING BULL PINION /SHIM SET
S
BALL BEARING “\,E ) -
IDLER SHAFT~__ |
i
H FLAT
o 7730 /WASHER
A ——— R/ cap screw
h ;
: ! ’\‘“\ 1
¥ BALL BEARING |1 “GASKET*
COVER

GASKET*

* {INSTALL GASKET
NEXT TO WINCH CASE

FIGURE 18
STANDARD IDLER SHAFT
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Using shaft and cap puller SX-7733 and
idler shaft puller adapter SK-8030-1, remove
idler shaft and outer bearing. Remove outer
bearing from idler shaft. Remove bull pinion
and idler gear through bull gear opening in
winch case,

Remove inner bearing.

Installation

See Figure 18, page 31.
Install inner bearing.

Support bull pinion in housing and insert
idler shaft through pinion. Support idler shaft
gear in housing and push idler shaft through
gear, turning as necessary to align splines.

Be sure idler shaft is installed with drilled
end of shaft outward.

Press idler shaft into inner bearing.

Install outer bearing into bearing bore
onto idler shaft.

Install shims, gasket, and cover on case,
being sure shims are in same position from
which they were removed, and secure cover.

NOTE: Install gasket next to winch
case,

If new parts are used, shim as required to
adjust end clearance.

Install drum shaft. Refer to DRUM
SHAFT, Assembly.

IDLER SHAFT WITH HEAVY DUTY
BRAKE ASSEMBLY

See Figure 19.
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Remove brackets and brake guard assem-
bly covering the brake drum. Loosen jam nut
and set screw securing control cable to
control cable pin. Remove control cable from
control stand and turn control cable core
counterclockwise to remove case from con-
trol cable pin.

Remove nuts and cotter pins securing
brake lever and remove lever and pins.

Remove nuts and cotter pins from the
brake rod and brake band pins. Remove cap
screw, washer and cotter pins securing anchor
links and remove pins, links, and brake rod.
Remove spring and washer from brake rod.

Remove spring from hook bolt and band
and remove band assembly. Remove hook
bolt from bracket.

Remove cable drum assembly. Refer to
Figure 21, page 38,

Remove cap screws, retainer, and brake
drum from idler shaft,

Remove cap screws, and washers from
bearing carrier,

Using shaft and cap puller, SK-7733 and
idler shaft puller adapter SK 8030-1, pull
shaft from the inner bearing race and remove
shaft assembly from the winch case. Remove
and mark shims for correct positioning for
reassembly,

Remove idler shaft gear up thru bull
gear opening in winch case and remove inner
bearing from case bore,

Remove the retaining ring and bull pinion
from the idler shaft.
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Remove seal sleeve and O-ring from shaft.

Press idier shaft from the bearing carrier
assembly and remove bearing cones.

Remove 0il seal, retaining ring and bearing
cups from bearing carrier,

Installation

See Figure 19, page 33.

Install inner bearing in case bore and place
idler gear in winch housing.

Install bull pinion and retaining ring on
idler shaft.

Press inner bearing cone on shaft up
against buil pinion.

Support idler shaft gear in housing and
push idler shaft through gear, turning as
necessary to align splines. Press idler shaft
into inner bearing in case bore.

Install retaining ring and bearing cups in
bearing carrier,

Position gasket and shims on bearing
carrier being sure shims are in the same
position from which they were removed and
secure bearing carrier to case with cap screws
and washers. If new parts were used shim as
necessary to adjust end play to 0,005 to 0.015
inch,

Install outer bearing cone on shaft up
against outer bearing cup in bearing carrier.

Coat O-ring with light oil or grease and

install in groove of seal sleeve. Install seal
sleeve on shaft against the outer bearing cone.

2429.B-9-15-77

Coat lip of oil seal with light oil or grease
and install oil seal (lip towards bearing) in
bearing cartier.

Install brake drum on shaft and secure
with retainer and cap screws. Torque cap
screws as shown in service data chart on
page 40.

Place brake band assembly over brake
drum and install hook bolt to bracket. Install
spring on hook and clip on brake band.

Place anchor links over control cable pin
and securc anchor links to case and lower
end of brake band with cap screw, brake band
pin and cotter keys. Secure control cable pin
to link with jam nuts applying Loctite 85 or
equal to threads.

Install upper brake rod pin in band
assembly and secure with cotter pins.

Install jam nut and washer on long
threaded end of brake rod and run nut down
to lower sections of threads. Install spring
aver brake rod and up against washer.

Flace threaded brake rod pin in anchor
link. Push assembled end of brake rod up
thru upper brake rod pin and screw lower
portion of brake rod into brake rod pin in
anchor link. Install nuts on brake rod and
adjust brake band tight on brake drum,

Place brake levers over lower brake rod
pin and secure with brake lever pins and
cotter keys. Be sure and install the pin with
threads in the outside hole of the brake lever.

Install set screw and jam nut in control
cable pin, leaving loose. Push controj cable
down thru hole in control cable pin and
secure cable to pin with set screw and jam
nut,



Place brake lever on control stand to off
position. Thread jam nut and yoke on cable
until cable threads engages full length of yoke
threads. Lock yoke with jam nut. Screw
yoke and control cable core into brake lever
pin until brake lever and clevis hole line up.
Install pin and secure with cotter key.

Tighten lower nut on brake rod to apply
pressure to spring so brake band will be loose
on brake drum when brake lever is in off
position or when clutches are engaged.
Tighten adjustment nut on hook bolt to
apply pressure to spring so back side of
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brake band will not drag when band is in off
position,

CAUTION: Use heavy duty brake
only when clutches are not engaged
or when shift lever is locked in brake-
off position. When placing shift lever
in locked brake-off position be sure
heavy duty brake lever is placed in
the ON position or load will be
dropped.

Install brackets and brake guard assembly
and secure with cap screws and nuts,

2430-F-9-15-77
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FIGURE 20
BRAKE SHAFT



BRAKE SHAFT
Removal

See Figure 20.

Drain oil from winch.

Remove brake band and brake drum.
Refer to BRAKE CONTROL, Disassembly.

Refer to BRAKE CONTROL, Assembly.

If brake shaft gear is fo be removed from
case, remove forward clutch. Refer to BEVEL
GEAR SHAFT, Removal.

Remove brake shaft cover. Remove seal
carrier from brake side of shaft in same
mantier. Mark shims under covers for proper
position at reassembly.

If oil seal is to be replaced, remove seal
from carrier.

Using a soft drift, drive brake shaft out
the gear side, taking pinion and bearing with
it. Remove bearing, spacer, and pinion from
brake shaft. Remove retaining ring from each
end of shaft,

Lift brake shaft gear and spacer out of
winch case.

Pull ball bearing from brake side of case.
Installation
See Figure 20.

Install ball bearing in brake shaft bore on
brake side of case.
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Install two retaining rings in grooves at
each end of brake shaft.

Insert brake shaft from gear side, position
spacer and brake shaft gear, and rotate brake
shaft gear to align splines with those on shaft.
Insert shaft until gear rests against retaining
ring.

Slide brake shaft pinion and spacer on
gear end of shaft. Install ball bearing on gear
end of shaft.

If oil seal was removed from seal carrier,
install a new seal in carrier and install carrier
in bore, being sure to install shims in same
position from which they were removed. If
new parts were installed, shim as necessary
while adjusting end clearance in brake shaft.

NOTE: Install gasket next to winch
case.

Secure carrier to case with cap screwsand
washers

Install cover and shims on gear side of
case in same manner, adjusting end clearance,
if necessary, by adding or removing shims.

Install bevel gear shaft assembly. Refer to
BEVEL GEAR SHAFT, Installation.

Install brake band and brake drum. Refer
to BRAKE CONTROL, Assembly.
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DRUM SHAFT

Disassembly

See Figure 21.

Remove cotter pins securing cable guard,
and remove guard.

Remove nuts from end of drum shaft.

Remove hex nuts and washers securing
brake side cover, and remove cover.

Remove cap screws and washers securing
gear side cover, and remove cover.

Using suitable hoist, lift drum and shaft
assembly from winch case, Mark bull gear and
drum for proper positioning during reassem-
bly. Remove O-ring and set spacer from gear
end of shaft,

Remove cap screws securing bull gear to
drum, and remove lock plate and gear,

Pull shaft from brake end of drum.
Remove oil seal, drum spacer, dirt seals, and
bearing from shaft.

Remove bearing and oil seal from gear
side of drum.

NOTE: To change cable drum rota-
tion refer to the brake control and
bevel gear shaft service sections of
this manual.

Assembly

See Figure 21,

Instatt oil seal in bore at gear side of
drum. Install tapered roller bearing in gear
end of drum.
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Install inner dirt seal and tapered roller
bearing on brake end of drum shaft. Insert
drum shaft into brake end of drum, Install
outer dirt seal, drum spacer, and oil seal on
brake end of shaft,

Install oil seal on outer surface of drum at
gear end.

Position bull gear on drum, observing
location marks made at time of disassembily.
Secure gear to drum with hex-head cap screws
and lock plate.

NOTE: If either drum or bull gear is
replaced, ream dowel holes as required
and install oversize dowels.

Install set spacer and O-ring on gear side
of shaft, and, using a suitable hoist, lift
assembled drum and shaft and lower into
winch case, being careful to guide oil seal on
gear end of drum into seal recess in case.

Install gear side cover with gaskets, using
gasket compound, and secure to case with cap
screws and washers. Trim surplus material
from end of gaskets.

Install brake side cover and secure to case
with nuts and washers.

Instail nut on each end of drum shaft.
Tighten nut on gear side first, being sure
drum shaft does not turn while nut is being
tightened.

Install cable guard in case, and secure with
cotter pin.
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SERVICE DATA
CAP SCREW TORQUE VALUES (Grade b)

Bolt Torque - Ib/ft Boit Totque - Ih/ft

Size Min. Max. Size Min, Max.
1/4 9 10 7/8 420 470
5/16 19 21 1 630 710
3/8 33 37 1-1/8 850 950
7/16 53 60 1-1/4 1200 1350
1/2 80 90 1-1/2 2000 2300
5/8 160 180 1-3/4 3300 3700
3/4 290 320 2 5000 5500

The tabulated values in cap screws apply
when:

Tapped holes have sufficient threads to
prevent stripping female threads.

All threads are lubricated with engine oil
or light grease.

Joints are rigid; no gaskets or compress-
ible materials are used. .

When coated or metallic plated bolts are
used, or when lubricants other than engine oil
or light grease are used, multiply values in the
table by the following factors:

.85 when metallic plated bolts or nuts are
used,

.75 when Parkerized bolts or nuts arc
used.

.70 when Molykote, white lead, or similar
mixtures are used as lubricants,

90 when hardened surfaces are used
under the nut or bolt head, whichever is
torqued,

CLUTCH DATA

Clutch piston ring wear:
Large piston ring protrusion beyond outer
surface of piston

of housing

Clutch disc pack minimum thickness ... .. ...
Clutch disc pack minimum clearance ........

............................. 0.080 in,

Small piston ring protrusion beyond surface

Orifice dowel opening . ... ... .. ... ..

1.250 in,

......................... 0.015 in. min.

......................... 0.015 in. min.

............................. 0.031 in.

2340-B-9-15-77
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SERVICE DATA

BEARING PRELOAD, GEAR BACKLASH, AND SHAFT END

CLEARANCES
Bevel pinion bearing adjustment:
Bearingendplay .. ... ... ... . 0.002 in. loose to 0.002 in. tight
Torque without carrier sealsinstalled . . ........ ..., . ... ... ... ...... max. 10 1b./in,
Bevel pinion nut tOIqUE. . .. ..ottt i e e e e e 150 to 300 1b./ft.
Bevel gearshaftend clearance . . ... ... ... ... ... . . . .. . 0.005 to 0.010 in.
Bevel gear to bevel pinion backlash. .. ..... ... ... ... ... ....... .. 0.008 to 0.012 in.
Brake shaftend clearance . ... ... . i e e 0.010 to 0.020 in.
Idlershaftend clearance . ... ... ... .. . i i 0.005 to 0.015 in.
STUb Shaft T OrqUe. o i e i e e 75 to 8O 1b./f1.
Drum Shaft Nut Torque . ... . ... . e e 600 to 650 1b./ft,

BRAKE ASSEMBLY DATA

Minimum thicknessof brake lining . .. ... ... ... . i 0.250 in.
Brake cylinder piston orifice . . . .. ... . . . . e 0.031 in.
Brake cylinder return line orifice. . . .. .. .. i i e e e 0.060 in.
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SPECIAL SERVICE TOOLS
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M
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" //
JAM NUT gfzx ‘Ef::” WASHER < 4
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3/4" NF X 1 46252
FIGURE 22
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