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Safety and informational callouts used in this manual include:

WARNING - This emblem is used to warn against haz-
ards and unsafe practice which COULD result in severe 
personal injury or death if proper procedures are not fol-
lowed.

CAUTIONWARNING! !
CAUTION- This emblem is used to warn against po-
tential or unsafe practices which COULD result in per-
sonal injury and product or property damage if proper 
procedures are not followed.

CAUTION
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FOREWORD
The information in this manual has been prepared to provide assistance with the safe installation and operation of your 
new Braden planetary hoist.  The manual also includes basic hoist operation, installation and recommended planetary 
gear oil.  Read and understand all the information in this manual before installing or operating your hoist.

Some pictures in this manual may show typical details or attachments that are different from your hoist.  Also, some 
components may have been removed for illustrative purposes.

Whenever a question arises regarding your hoist or this manual, please contact the Braden Product Support Depart-
ment for the latest available information.

Telephone- 1-918-251-8511
08:00-16:30 hours CST, Monday through Friday
FAX- 1-918-259-1575
www.paccarwinch.com 

MODEL NUMBER AND SERIAL NUMBER
When information on a hoist is needed, always refer to the model number and serial number. The serial number is a 
seven digit number. The fi rst two digits represent the year of manufacture. Example: 05XXXXX, built in 2005.

 BA Designates Braden Air Winch
 2 Designates approximate top layer line pull in tons (2 tons)
 A Designates model series relating to engineering design changes
 161 Designates total gear reduction (161:1)
 10 Designates motor horsepower 
 01 Designates drum size code
 B Designates other hoist or drum options
   B = band brake
   G = grooved drum
 1 Approved for personnel handling in offshore oil industry
  Permits testing and inspection per API 2C recommendations
 L Left-Hand Base
 U Underwound
 

MODEL NUMBER
AND 

SERIAL NUMBER

EXPLANATION OF MODEL NUMBER
 BA   2A   -   161   10   -   01   B   -   1
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GENERAL SAFETY RECOMMENDATIONS
Read and understand all information in this manual before installation and operation of winch. Ensure safety glasses, 
safety shoes, hearing protection, and approved clothing are worn before operating the winch or entering the area during 
winch operations. The user of Braden hoist products is responsible for winch safety, inspection, operator training, and 
maintenance.

Wire Rope
1. Protective gloves should be used when handling wire 

rope.

2. Never attempt to handle wire rope when the hook end 
is not free.  Keep all parts of the body and clothing clear 
of the cable entry area of fairleads, rollers, sheaves, 
and the winch drum.

3. When winding wire rope onto the winch drum, never 
attempt to keep tension on the rope by allowing it to 
slip through the hands.  If it is necessary to tension the 
cable by hand, use a hook or strap attached to the wire 
rope as a grip point and walk toward the winch as it is 
reeling-in.

4. To prevent wire rope failure, follow established guide-
lines such as ASME 30.7 and manufacturers specifi -
cations for replacing wire rope with broken strands or 
fraying.

5. Use the correct wedge for anchoring wire rope in the 
drum pocket. Refer to the materials list for the correct 
wedge for the wire rope size used. 

6. Wire rope anchors should  not be relied upon to sup-
port the rated load.  ALWAYS keep a minimum of fi ve 
(5) wraps of wire rope on the drum.  It is recommend-
ed that the last fi ve (5) wraps of wire rope be painted 
bright red to serve as a visual reminder.

Operating
1. Ensure personnel are clear of the lift area BEFORE 

operating the winch.

2. Read all warning and caution tags provided for safe 
operation and service of the hoist and become familiar 
with the operation and function of all controls before 
operating the winch.

3. Inspect rigging and winch at the beginning of each 
work shift.  Defects should be corrected immediately.  
Do not operate a winch with defects.

4. An equipment warm-up procedure is recommended 
for all start-ups and essential at ambient temperatures 
below +40º (+4ºC).  Refer to “Warm-up Procedure” 
listed in the “Preventive Maintenance” section of this 
manual.

5. Operate winch at line speeds to match job conditions.

6. Never operate the winch unless you are properly posi-
tioned at the operator’s controls and are sure person-
nel are clear of the lift area.

7. Do not exceed the maximum pressure (PSI, kPa) and 
fl ow (scfm) given in the winch specifi cations section of 
the sales brochure.

8. Assure that personnel responsible for hand signals are 
clearly visible and that the signals to be used are thor-
oughly understood by everyone.

9. Ground personnel should stay in view of the operator 
and clear of the winch drum.  Do not allow ground per-
sonnel near wire rope under tension.  A safe distance 
of 1.5 times the working length of the wire rope should 
be maintained to ensure ground personnel are clear of 
the recoil if the rope breaks.

10. Avoid sudden “shock” loads or attempting to “jerk” a 
load free.  This type of operation may cause heavy 
loads in excess of rated capacity, which could result 
in failure of wire rope, winch, or winch mounting struc-
ture.

11. Before operating the winch, ensure ALL safety proce-
dures for the equipment or vehicle the winch is mount-
ed on are properly followed.

12. Do not lift people with the winch unless it is personnel 
rated.

Installation
1. Do not weld on any part of the winch without approval 

from PACCAR Winch Engineering.

2. Install guarding to prevent personnel form getting any 
part of the body or clothing caught between the wire 
rope and drum, wire rope and guide rollers, or any po-
tential pinch points.

3. Install switches or valves that will shut off power to the 
winch and can be reached by anyone entangled be-
tween the wire rope and the winch. 

4. Whenever practical, “deadman” controls, which auto-
matically shut off power to the hoist whenever the op-
erator leaves his station, should be installed.

5. Use a muffl er to reduce noise levels, and use piping to 
direct exhaust air to a location where oil entrained in 
the air will not create a hazard.
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The wire rope must be wound onto the drum in the proper 
direction for the brake system to properly function. This 
wire rope spooling is defi ned by the motor/base orienta-
tion and where the wire rope departs the drum. The motor/
base orientation is determined by viewing the winch from 
the side opposite from where the wire rope departs the 
drum - as shown by the view arrow in the drawing above. 

If the motor is mounted on the right side, it is a Right Hand 
Base (as shown above), or if on the left side, a Left Hand 
Base. The standard confi guration is Right Hand Base.

The other defi ning characteristic is where the rope departs 
the drum. If it departs from the top of the drum, it is Over-
wound. If it departs from the bottom of the drum, it is Un-
derwound.

Standard hoists are built with a right hand base and con-
fi gured for overwound cable. The model number will have 
an L (left hand base) or U (underwound) if it is not stan-
dard.

The grooves can be cast or machined into the drum, or 
cast or machined separate pieces that are mechanically 
fastened to the drum.  NOTE: Only one size cable can be 
used on a grooved drum.

Sprag or Over-Running Clutch:   A mechanical one-way 
clutch on the input shaft of the hoist, between the input 
shaft and the static mechanical brake.  The clutch allows 
the input shaft to turn freely in the direction required to 
spool cable onto the drum (i.e. lift a load), then immediate-
ly locks the hoist gear train to the mechanical brake when 
the hoist is stopped, holding the load in place.

Top Layer Line Pull Rating:   The maximum rated line 
pull (in pounds or kilograms) on the top layer of cable.  The 
maximum rating for any particular hoist is based on main-
taining an acceptable structural design factor and service 
life.  Certain combinations of drum, gear ratio and motor 
may reduce this rating.  

Top Layer Line Speed Rating:   The maximum rated line 
speed (in feet or meters per minute) on the top layer of 
cable.  Certain combinations of drum, gear ratio, motor 
and air fl ow may reduce or increase this rating.

D/d Ratio:   The ratio of cable drum barrel diameter (D) to 
wire rope diameter (d).  Current ANSI standards require a 
minimum of 17:1.  

EXAMPLES: 
If you know the cable diameter you want to use, multiply 
it by 17 to get the MINIMUM cable drum barrel diameter.  
(i.e. ½ inch wire rope X 17 = 8.5 inches - this is the mini-
mum hoist barrel diameter).

If you know the barrel diameter, divide it by 17 to get the 
MAXIMUM wire rope diameter.  (i.e. 10 inch barrel diam-
eter / 17 = 0.588, or 9/16 inch (14.5 mm) - this is the maxi-
mum wire rope diameter)

Cable Drum Dimensions:

WIRE ROPE SPOOLING
Right Hand Overwound Winch Spooling

The cable must always be wound on the drum in the 
proper orientation, or the brake will not hold the load. 
This could cause a loss of load control resulting in per-
sonal injury, death, or property damage.

CAUTIONWARNING! !

DEFINITION OF TERMS
Grooved Drum:   A cable 
drum with grooves on 
the barrel to ensure the 
fi rst layer of cable spools 
properly onto the drum.  

Distance
Between
Flanges

Barrel
Diameter

Flange
Diameter

LOWER

HOIST

OPERATING LEVER

RAISE

HAND BRAKE LEVER

MOTOR OIL DRAIN MOTOR OIL LEVEL

VIEW
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Fleet Angle - The angle between the wire rope’s position at the extreme end wrap on a drum, and a line drawn perpen-
dicular to the axis of the drum, through the center of the nearest fi xed sheave or load attachment point.

Wrap - A single coil of wire rope wound on a drum.

Layer - All wraps of wire rope on the same level between drum fl anges.

Freeboard - The amount of drum fl ange that is exposed radially past the last layer of wire rope. Minimum freeboard 
varies with the regulatory organization. ASME B30.5 requires ½ in. minimum freeboard.

First Sheave
or load

a

b

First sheave or load should be 
centered between the drum 
fl anges, so that angle “a” and 
angle “b” are equal.

Angles “a” and “b” should be 
a minimum of ½ degree and a 
maximum of 1½ degrees.
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BASIC OPERATION
DESCRIPTION OF HOIST
The hoist is made up of the following sub-assemblies:
  1.  Air motor
  2.  Drum, drum closure, ball bearings and oil seals
  3.  Base, bearing support and motor adapter
  4.  Brake clutch assembly
  5.  Brake cylinder assembly and multiple-disc brake 

parts
  6.  Planetary gear reducer assemblies
  7. Ring gear machined into drum
  8. Band brake

DESCRIPTION OF OPERATION

The secondary sun gear is directly coupled to the inner 
race of the brake clutch assembly.  As the motor turns in 
the hoisting direction (normally clockwise), the planetary 
assemblies reduce the input speed of the motor and ro-
tate the winch drum.  The drum rotates in the opposite 
direction of the motor input shaft.  In the hoisting direction, 
the static brake remains fully applied and the input shaft 
rotates freely through the sprag clutch.  When the motor is 
stopped, the load tries to rotate the winch gear train in the 
opposite direction.  The sprag clutch on the sun gear shaft 
immediately locks up, connecting the gear train to the fully 
applied static brake to hold the load.  

The brake clutch is splined to the shafts between the pri-
mary and secondary planet carriers.  It will allow the shaft 
to turn freely in the direction to raise a load and lock up to 
force the brake discs to turn with the shaft in the direction 
to lower a load.  Figures 5 and 6.

The brake air cylinder, when pressurized during lowering, 
will release the spring pressure on the brake discs, allow-
ing the brake discs to turn freely.

Brake System – Operation
When hoisting a load, the brake clutch allows free rotation. 
The sprag cams lay over and permit the inner race to turn 
free of the outer race. Figure 5. The friction brake remains 
fully engaged. The winch, in raising a load, is not affected 
by any braking action.

When the lifting operation is stopped, the load attempts to 
turn the secondary sun gear in the opposite direction. This 
reversed input causes the sprag cams to instantly roll up-
ward and fi rmly lock the shaft to the fully engaged friction 
brake. Figure 6. 

Figure 5

Static Friction Brake Applied

Sprag
Cams

Permits free
shaft rotation
while hoisting

Hoisting

Stopped, 
Holding
Load

Figure 6 Static Friction Brake Applied

Sprag
Cams

Load attempts to rotate shaft in opposite direction. 
Brake clutch locks sun gear shaft to friction brake.
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INSTALLATION
GENERAL REQUIREMENTS

1.  The hoist must be mounted with the centerline of the 
drum in a horizontal position. The mounting plane can 
be rotated to any position around this centerline, pro-
viding the vent plug is positioned above the oil lev-
el. The vent plug must always be located above the 
horizontal centerline of the hoist drum.  If the hoist is 
mounted on a pivoting surface, be sure the vent re-
mains above the centerline at all times.  If necessary, 
reposition the bearing support.

2.  When mounting the winch, Grade 8, or better quality, 
bolts and nuts are required.  All mounting holes in the 
hoist base must be used.

3.  It is important that the hoist be mounted on a surface 
that will not fl ex when the hoist is in use, since this 
could bind the working parts of the hoist.  Also, be 
sure the hoist is mounted on a fl at surface. If neces-
sary, use shim stock to insure proper mounting.  The 
mounting surface should be fl at within ± .062 in. (1.5 
mm).

4.  Make certain that the hoist drum is centered behind the 
fi rst sheave and the fl eet angle is not more than  1½ 
degrees or less than 1/2 degrees.  The hoist should 
also be mounted perpendicular to an imaginary line 
from the center of the drum to the fi rst sheave to en-
sure even spooling. (ref page 7).

 With the standard 24 inch wide (61 cm) winch drum, 
the maximum distance to the fi rst sheave (1/2 degree 
fl eet angle) is 115 ft. (35 m), and the minimum dis-
tance (1 ½ degree fl eet angle) is 38.2 ft. (11.7 m).

 

5. The air supply must be clean and free from moisture.  
An airline fi lter and mist lubricator should be incorpo-
rated in the air supply line, located immediately before 
the motor.  The fi lter should have a moisture trap and 
provide 20 micron fi ltration.  If the rated performance 
of the motor is to be obtained, all valves and pipework 
must be of adequate size.  For short pipe runs (up to 2 
meters) the supply line should be the same size as the 
motor ports and larger for longer runs. Valves should 
be fi tted as close as possible to the motor.  

6. Before connecting to the air supply blow out the air 
lines to remove any loose scale, swarf or abrasive 
dust which may be present. 

7. When fi rst running the motor, some light oil should be 
injected into the inlet connection to ensure adequate 
lubrication until the airline lubrication is established.

9. Ensure winch and air motor crankcase have been 
8illed to the proper level with recommended oil.

9. Ensure dust shipping cups and plugs have been re-
moved from all air motor ports before operating the 
winch.

DO NOT install any detents or latching mechanism 
that could hold the control valve in an actuated or run-
ning position when the operator releases the control 
handle.

CAUTIONWARNING! !

HAND BRAKE
LEVER

VENT
OIL FILL &
ACCESS HOLE

OIL DRAIN
ACCESS HOLE

GUARD EXPANDED METAL
NOT SHOWN FOR CLARITY

STEEL STAMP
MODEL NO. &
SERIAL NO.
THIS LOCATION

OIL FILL

MOTOR INLET PORT
1” - 11  1/2 NPT

VALVE EXHAUST PORT
1” - 11  1/2 NPT

MOTOR EXHAUST PORT
1 1/4 - 11  1/2 NPT

OIL DRAIN

MOTOR OIL LEVEL PLUG

8X .688 DIA.
MOUNTING HOLES

1.41
(35,7)

HOIST

All bolts must be Grade 8 or better 5/8 in.with hard washer under the nut. Torque to chart specifi cation on Page 13.
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WIRE ROPE INSTALLATION - (ONE PIECE CABLE WEDGE)

The wedge and anchor pocket must be clean and dry.  The 
end of the wire rope being anchored to the drum must be 
clean and dry and not frayed.  Anything on the end of the 
wire rope to keep it from fraying (i.e. tape or wire) must not 
be in contact with the wedge when the installation is com-
plete.  Consult the wire rope manufacturer on the proper 
treatment of the dead end of the wire rope.  Some rope 
manufacturers recommend when using rotation resistant 
wire rope, that the rope end be seized, welded or brazed 
before inserting the wire rope into the wedge socket to 
prevent core slippage or loss of rope lay.

Take the free end of the wire rope and insert it through the 
small opening on the cable drum.  Loop the wire rope and 
push the free end about 3/4 of the way back through the 
pocket.  Install the wedge as shown in fi gure 1, then pull 
the slack out of the wire rope.  The “dead” end of the rope 
needs to extend slightly beyond the end of the wedge as 
shown in fi gure 2.

Using a hammer and brass drift, drive the wedge as deep 
into the pocket as possible to ensure it is fully seated and 
no further movement is detected.  

Check to ensure the wedge does not protrude from either 
end of the pocket, causing it to interfere with proper spool-
ing of wire rope onto the drum (see fi gures 3 & 4).  If there 
is interference or the wedge does not seat fi rmly, contact 
the Braden Product Support Department at the telephone, 
fax, or email listed in the front of this manual to determine 
the proper wedge size.

It is important that the wire rope have the proper tension-
ing when it is installed on the drum.  When the wire rope is 
installed, you should operate the hoist, with light to mod-
erate loads, with reeving that lets you place these loads 
on the block and the drum with all the rope off the drum 
except for the last fi ve wraps.

After the wire rope is installed, operate the hoist at light to 
moderate loads (10% to 20% of rated load) with rigging 
that enables the wire rope to be spooled off down to the 
last fi ve wraps.  This ensures that the lower layers are tight 
and will prevent the upper layers from “knifi ng” into the 
lower layers with heavy loads.  

THE CABLE ANCHORS ALONE ON HOISTS ARE 
NOT DESIGNED TO HOLD RATED LOADS.  Winch 
loads applied directly to the wire rope anchor may 
cause the wire rope to pull free and result in the sud-
den loss of load control and cause personal injury, 
death, or property damage.  A minimum of 5 wraps of 
wire rope must be left on the drum barrel to achieve 
rated load.

CAUTIONWARNING! !
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Correct Installation

Incorrect Installation

Figure 1 Figure 2

Figure 3 Figure 4

Wedge pulled too far 
through anchor pocket

Wedge and wire rope 
fully seated in pocket

Drive from
this side

Wedge not 
fully seated

• Wire rope not tight against wedge
• Wedge may be too large

• “Dead” end of wire rope and/or wedge may  
    interfere with proper spooling
•  Wedge may be too small
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HOIST OPERATION

Warm-up Procedures

A warm-up procedure is recommended at each start-up 
and is essential at ambient temperatures below +40°F 
(4°C).

The hoist should then be operated without load at low 
speeds, forward and reverse, several times to circulate 
gear lubricant through the planetary gear sets. 

Basic Hoist Operation

The hoist should be positioned so the fl eet angle is be-
tween ½ and 1½ degrees.  (Refer to “Fleet Angle” in “Glos-
sary of Terms” earlier in this publication)  This would not 
apply to a crane or other application having a stationary 
“point” sheave.

1. The hoist control valve is a spring loaded manual throt-
tle valve.  Viewed from the motor end of the hoist, the 
valve handle is pulled in the counterclockwise direction 
to hoist and the clockwise direction to lower. The speed 
of the hoist is controlled by the degree of lever move-
ment.

2. The hand operated band brake is used as a parking 
brake.   It should be pulled in the counter clockwise 
direction when viewed from the motor end of the hoist 
to apply the brake

Ground personnel must stay in view of the operator 
and clear of the load and hoist drum at all times.  Do 
not allow personnel near the hoist cable or wire rope  
under tension.  Do not allow personnel near the hoist 
drum while the hoist is in operation.  Do not allow 
personnel to be in line with the load.    Do not allow 
personnel to stand under a suspended load.  A safe 
distance of at least 1½ times the working length of 
the cable should be maintained by ground personnel.  
A broken cable and/or lost load may cause personal 
injury, death, or property damage.

CAUTIONWARNING! !

The following warnings and instructions are basic to safe hoist operation.  Please read them carefully and follow them 
each time your hoist is operated.  These instructions are provided in addition to any information furnished by the Original 
Equipment Manufacturer.  Equipment operators should be completely familiar with the overall operation of the piece of 
equipment on which the hoist is mounted (i.e. crane, truck crane, etc.).  If you have any questions concerning the safe 
operation of this hoist or the equipment it is mounted on, contact the equipment manufacturer that installed the hoist, or 
the Braden Product Support Department at the numbers listed in the front of this manual.

Failure to use the proper type and viscosity of plane-
tary gear oil may contribute to intermittent brake clutch 
slippage which could result in severe personal injury,  
death, or property damage . Some gear lubricants 
contain large amounts of EP (extreme pressure) and 
anti-friction additives which may contribute to brake 
slippage and damage to brake friction discs or seals. 
Oil viscosity with regard to ambient temperature is also 
critical to reliable brake operation. Our tests indicate 
that excessively heavy or thick gear oil may contribute 
to intermittent brake slippage. Make certain that the 
gear oil viscosity used in your hoist is correct for your 
prevailing ambient temperature.

CAUTIONWARNING! !

If the hoist is mounted on a crane or any other device 
that has an extendable boom, care must be taken to 
pay-out cable as the boom is extended.  Failure to pay-
out suffi cient cable could result in a “two-blocking” con-
dition that could result in damage to and/or failure of the 
hoist, cable, sheaves and/or boom.

CAUTIONWARNING! !

The hoist should not be operated if the internal disc 
brake is not holding the load - it must be taken out of 
service and repaired. Using a hoist with a worn internal 
brake may result in loss of load control, injury, death, or 
property damage.

CAUTIONWARNING! !

LOWER

HOIST

OPERATING LEVER

RAISE

HAND BRAKE LEVER

MOTOR OIL DRAIN MOTOR OIL LEVEL

VIEW
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3. Ensure the preventative maintenance requirements, 
on pages 12 and 13 of this manual have been met.  
Inspect the wire rope and winch and repair any defects 
before operating the hoist.  

4. Ensure operators are trained and understand the Gen-
eral Safety Recommendations section of this manual.

5. After the hoist/boom is properly positioned, we rec-
ommend the operator slowly pay-out, then haul-in a 
short length of cable.  The winch should perform these 
operations in a smooth and controlled manner.  If the 
hoist does not operate smoothly or makes any unusual 
sounds, the source of the problem should be identifi ed 
and corrected before any attempt is made to lift the 
load.

6. When lifting loads, we recommend the following 
steps:

 • Slowly pay-out wire rope from the hoist drum until 
it reaches the load.  

 • Securely fasten the hoist cable to the load and be 
sure all ground personnel are a safe distance from 
the load.  

 • Slowly lift the load a short distance and stop.  A   
small amount of “bounce” may be observed, depend-
ing on the weight of the load, size and type of wire 
rope, and the amount of boom extension. 

 • Allow the load to stabilize then watch for any signs 
of downward movement of load or any cable drum 
rotation.  The winch static brake should hold the load 
in place without allowing any downward movement.

 • If the load creeps down or there is any movement 
of the cable drum, the load should be lowered to the 
ground immediately and the source of the problem 
identifi ed and corrected.

 • If the winch is holding the load securely, proceed 
with normal operations in accordance with the equip-
ment manufacturer’s operating procedures. 

 
7. The air motor should not be allowed to race when low-

ering heavy loads.  Always operate within the speeds 
given in the sales brochure.

Dry Lubed Dry Lubed Dry Lubed Dry Lubed

Torque (LB-FT)
Grade 5 Grade 8

1/4 20
28

5/16

3/8

18
24
16
24

7/16

1/2

9/16

5/8

8 6 12 9

17 13 24 18

45 35

70 50

2331

50 35

80

110 80 150 110

1105575

150 115 210 160

14
20
13
20
12
18
11
18

265 200

Torque (LB-FT)
Grade 5 Grade 8

380 280

7/8 9
14 420 325 600 450

3/4 10
16

680

1 1/8 7
12 790 590 1290 970

1 8
14 640

7
12 1120 835

910485

1460

1820 1360

1 3/8 6
12 1460 1095 2385 1790

1 1/4

3160 2370

RECOMMENDED FASTENER TORQUE

Bolt Dia.
Inches

Thds Per
Inch

Bolt Dia.
Inches

Thds Per
Inch

1 1/2 6
12 1940

To convert lb.ft. to kg•m, multiply lb.ft. value by 0.1383.
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PREVENTIVE MAINTENANCE
A regular program of preventive maintenance for your plan-
etary hoist is required to minimize the need for emergency 
servicing and promote safe, reliable hoist operation.

The user of Braden hoist products is responsible for hoist 
inspection, testing, operator training and maintenance 
noted below with frequency dependent upon the severity 
of the hoist duty cycle and the thoroughness of the pre-
ventive maintenance program.

Field experience, supported by engineering tests, indicate 
the three service procedures listed below are the most 
critical to safe, reliable hoist operation and MUST be ob-
served.

• Regular Gear Oil Changes (see notes 1 and 2 below 
and page 15 of this manual) 

• Use of Proper Gear Oil – recommended type for pre-
vailing ambient temperatures and additives (see page 
15 and 16)

• Periodic Disassembly and Inspection of All Wear Com-
ponents – in compliance with ANSI specifi cation B30.5,  
and API 2C and RP 2D.

1. The air motor case oil should be drained and refi lled 
with recommended oil after 25 hours initial running and 
every 200 hours thereafter or sooner if necessary; for 
example, if the oil is contaminated by water in the air 
line. 

2. The winch gear oil should be changed after the fi rst 
100 hours of operation or 30 days. The regular gear 
oil change intervals may be adopted after the fi rst oil 
change.

3. The proper oil level in the motor casing (at level plug 
on page 16), must be maintained.  The frequency of 
replenishment will depend on the application and us-
age.

4. The air line fi lter should be drained at least once each 
work shift and examined for clogging of the element.  
Moisture in the air line that enters the motor will cause 
accelerated motor wear.  Moisture traps and air receiv-
ers in the air system will help minimize moisture in the 
air reaching the motor.

5. The air line lubricator should be replenished as required 
and set to give 6 to 8 drops per minute.  If operation is 
intermittent, double the rate to 12 to 16 drops per min-
ute.

Pre-use Inspection (each shift the hoist is used): This 
inspection must be performed prior to placing the crane 
into service and then as necessary during the day for ex-
tended operation.

1. Check for external oil leaks and repair as necessary. 
This is extremely important due to the accelerated 
wear that can be caused by insuffi cient lubricating oil in 
the hoist. The winch drum gear oil level must be main-
tained between the maximum and minimum levels. The 
oil level should be visible in the lower half of the sight 
glass or level with the oil level plug on units without 
a sight glass. Use only recommended lubricants. See 
Recommended Lubricants chart in this manual. The air 
motor oil level should be at the level plug.

2. Check air plumbing for damage, such as chafed or de-
teriorating hoses and repair as necessary.

3. Visually inspect for loose or missing bolts, pins, keep-
ers or cotter pins and replace or tighten as necessary.

4. Inspect the full length of wire rope, rigging and all 
sheaves according to the wire rope rigging, and crane 
manufacturer’s recommendations.

5.  A warm-up procedure is recommended at each start-
up and is mandatory at ambient temperatures below 
+40°F (4°C).  The hoist should be operated at low 
speeds, hoisting and lowering with no load, several 
times to circulate lubricant through the planetary gear 
sets.

Failure to use the proper type and viscosity of plane-
tary gear oil may contribute to intermittent brake clutch 
slippage which could result in severe personal injury,  
death, or property damage.

CAUTIONWARNING! !
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Quarterly Inspection (every 3 months) or monthly in Se-
vere Duty Applications or prior to placing the machine in 
service if it has not been used for three months or more. 
Documentation of the inspection records must be kept 
with the hoist/crane for a minimum of two years from date 
of the inspection.

1. Perform the Pre-use Inspection

2. Inspect all hoist fasteners for tightness and corrosion. 
Replace all corroded fasteners and tighten per the 
torque specifi cations on page 13.     

Semi-annual Inspection (every 6 months), or quarterly 
in Severe Duty Applications. Documentation of the inspec-
tion records must be kept with the hoist/crane for a mini-
mum of two years from date of the inspection.

1. Perform the Pre-Use Inspection and Quarterly Inspec-
tion.

2. Take a sample of the gear oil from the hoist drum fol-
lowing the oil sampling procedure on page 18. The oil 
sample must be taken prior to changing the gear oil. 
Analyze the sample for wear metals, viscosity, signs of 
overheating, oxidation, water and other contaminants. 
If the oil sample contains an unusual amount of metal-
lic particles, the hoist should be removed from service 
and undergo a tear-down inspection.

 

Annual Inspection, Testing & Preventive Maintenance 
or semi-annually in Severe Duty Applications. Documenta-
tion of the inspections must be kept with the hoist/crane for 
a minimum of two years from the date of inspection. The 
Annual inspection must include but not be limited to the 
following:

1. Perform the Pre-Use Inspection, Quarterly and Semi-
annual Inspections.

2. Change the lubricating oil in the hoist drum after an 
oil sample is taken. The gear oil must be changed to 
remove wear particles that impede reliable and safe 
operation of the brake clutch and erode bearings and 
seals. Failure to change gear oil at recommended in-
tervals may contribute to intermittent brake slippage, 
loss of load control, injury or death. Refi ll the hoist with 
recommended lubricant.

 The gear oil should be changed whenever the ambient 
temperature changes signifi cantly and an oil from a dif-
ferent viscosity range would be more appropriate. Oil 
viscosity is critical to reliable brake clutch operation. 

Our tests indicate that excessively heavy or thick gear 
oil may contribute to intermittent brake clutch slippage. 
Make certain the gear oil viscosity used in your hoist is 
correct for your prevailing ambient temperature. Fail-
ure to use the proper type and viscosity gear oil may 
result in loss of load control, property damage, injury or 
death.

NOTE: If the oil sampling/analysis has not been perf                
ormed as required, tear-down inspections will be required. 
Refer to tear-down inspection procedures.

To change the gear oil, slowly rotate the drum until the oil 
drain plug is aligned with the lower oil port access hole 
(where equipped). 

When the oil has drained, install the plugs securely. Re-
moving the vent plug will hasten the oil drain. 

A second drain plug in the ring gear housing near the mo-
tor should also be removed. 

3. The vent plug is typically located in the drum bear-
ing support. It is important to keep the vent plug clean 
and unobstructed. Whenever the gear oil is changed, 
the vent plug should be removed, cleaned in solvent 
and reinstalled. Do not paint over the vent plug or re-
place with a solid plug or grease fi tting. The trapped air 
pressure, caused by gear oil expansion, will cause oil 
leaks.

Do not place fi ngers into drain access port. Install 
a short length of pipe threaded for 1 in. NPT into the 
threaded drain port in the cable drum. Reach through 
the pipe with a long Allen key and remove the drain plug. 
The oil will drain out the length of pipe and not between 
the drum and base.

CAUTION
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RECOMMENDED PLANETARY GEAR OIL
Field experience, supported by extensive engineering tests, indicates the use of the proper planetary gear oil is essen-
tial to reliable and safe operation of the brake clutch and obtaining long gear train life.

For simplicity, BRADEN has listed a few readily available products in each temperature range which have been tested 
and found to meet our specifi cations. This is not to say that other lubricant brands would not perform as well.

If the following lubricant brands are not available in your area, make certain your lubricant vendor supplies you with oil 
that is equivalent to those products listed below.

BRADEN planetary hoists are factory fi lled with Exxon Spartan EP 150 gear oil.

Failure to use the proper type and viscosity of planetary gear oil may contribute to intermittent brake clutch slippage 
which could result in severe personal injury, death, or property damage. Some gear lubricants contain large amounts 
of EP (extreme pressure) and anti-friction additives which may contribute to brake clutch slippage and damage to 
brake friction discs or seals. Oil viscosity with regard to ambient temperature is also critical to reliable brake clutch 
operation. Our tests indicate that excessively heavy or thick gear oil may contribute to intermittent brake clutch slip-
page. Make certain that the gear oil viscosity used in your hoist is correct for your prevailing ambient temperature.

CAUTIONWARNING! !

PREVAILING AMBIENT TEMPERATURE
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AGMA 4 EP, ISO VG 150

MOBILGEAR SHC 150 
SYNTHETIC OR EQUIVALENT

oC -40             -30             -20             -10                0                10               20          30              40               50        oC
NOTE: SHADED TEMPERATURE RANGE IN THE CHART ABOVE NOT RECOMMENDED FOR SEVERE APPLICATIONS SUCH AS: OFFSHORE 
CRANES, SUSTAINED FAST DUTY CYCLES OR FREQUENT LIFTING.i

TexacoShell

Meropa 150

Meropa 220

Omala 150

Omala 220

Chevron

Gear Compounds EP 150

Gear Compounds EP 220

PREVAILING AMBIENT TEMPERATURE
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AGMA 5 EP, ISO VG 220

AGMA 4 EP, ISO VG 150

SYNTHETIC OR EQUIVALENT

oC -40             -30             -20             -10                0                10               20          30              40               50        oC
NOTE: SHADED TEMPERATURE RANGE IN THE CHART ABOVE NOT RECOMMENDED FOR SEVERE APPLICATIONS SUCH AS: OFFSHORE 
CRANES, SUSTAINED FAST DUTY CYCLES OR FREQUENT LIFTING.i

TexacoShell

Meropa 150

Meropa 220

Omala 150

Omala 220

Chevron

Gear Compounds EP 150

Gear Compounds EP 220

TexacoMobil Shell

Meropa 150

Meropa 220

Omala 150

Omala 220

Chevron

Gear Compounds EP 150

Gear Compounds EP 220

MOBILGEAR 600 XP 220 OR EQUIVALENT

MOBILGEAR 600 XP 150 OR EQUIVALENT

Mobilgear 600 XP 150

Mobilgear 600 XP 220

Planetary hoists are factory filled with Mobilgear 600 XP 150, or equivalent. Consult your oil supplier for other equivalent
oils if required.

GEAR OIL DRAIN
ACCESS HOLE

SIGHT GAUGE

VENTGEAR OIL FILL &
ACCESS HOLE

BA2ALOWER

HOIST

OPERATING LEVER

RAISE

HAND BRAKE LEVER

MOTOR OIL DRAIN MOTOR OIL LEVEL

VIEW
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AIR MOTOR AND AIRLINE OIL
Air Motor and Airline Lubricator Recommended Lubricants for normal ambient temperature (0 - 32 deg. C.)

   Crankcase   Airline
 
 Shell  Tellus 100   Tellus 37
 B.P.  Energol HL175   Energol HLP65 
 Esso  Nuto H.64   Fanox 38  
 Regent  Regal PE.RO   Rando ‘A’
 Castrol  Hyspin 175   Hyspin 70  
 Mobil  D.T.E. Extra Heavy  Almo Oil NO. 1

 For extreme ambient temperatures, consult the lubricant manufacturers.

GEAR OIL DRAIN

GEAR OIL FILL

AIR MOTOR
OIL FILL

Oil Capacities
Winch Gear Oil = 20 Pints (9.5 liters)

Air Motor Crank Case Oil = 13 fl . oz. (.4 liters)

BA2A
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INSPECTION RECORDS & RETENTION

TEAR DOWN INSPECTION

Crane inspection reports as well as records of preventive 
maintenance, repairs and modifi cations to hoists should 
be available and accessible for a minimum of four years.  
These records should include, but not be limited to, hoist 
model and serial number, name and employer of repair/
inspection technician, date and  description of preventive 
maintenance, functional test reports and repairs.

To provide customers with qualifi ed outlets for hoist service 
and repairs, BRADEN has established authorized Service 

Centers.  These Service Centers have factory trained ser-
vice technicians, up-to-date service information, exten-
sive parts inventories, complete testing facilities, and are 
audited by BRADEN on a regular basis for compliance.  
BRADEN strongly recommends the use of BRADEN 
authorized Service Centers for maintenance, repair and 
inspection of BRADEN products.  Contact the Braden 
Product Support Department at the numbers listed in the 
front of this manual. for the names of current authorized 
Service Centers.

Any Hoist that has NOT been subject to regular oil 
sample analysis should undergo a tear down inspec-
tion on an annual (12 month) basis.  Also, if a hoist has 
an unknown history of repair and/or maintenance, it is rec-
ommended that the hoist undergo a tear down inspection 
prior to it being placed into service.

A tear down inspection should include the hoist being 
completely disassembled, cleaned and inspected and re-
placement of all worn, cracked, corroded or distorted parts 
such as pins, bearings, shafts, gears, brake rotors, brake 
plates, drum and base.    All seals and o-rings should be 
replaced during a tear down inspection.

Any defi ciencies, such as those listed above shall be 
corrected immediately.

All of the following operations must be performed before 
the hoist is placed back in service:

The rebuilt hoist must be line pull tested to the rated load 
of the hoist (hoist rating will vary with motor, gear ratio and 
drum options) with a dynamometer or equivalent measur-
ing device.  This test load should be the maximum rating 
for the hoist for the specifi c application, not the reduced 
rating for personnel lifting.

The hoist must be dynamically tested by rotating the drum 
several times, in both the hoisting and lowering directions, 
while under a load of at least 30% of the hoist lifting capac-
ity.  Check for smooth operation during this procedure.

After inspection or rebuild and testing, a new certifi cate for 
personnel handling will be issued by the inspector effec-
tive on the date the hoist is placed back in service.

Name of Service Company
Approved by BRADEN for handling personnel 

if used and maintained in accordance with BRADEN 
Recommendations For Personnel Handling Hoists

Hoist Model No.: _______________________________
Hoist Serial No.: _______________________________
Date of Inspection: _______________________________
Work Order/Job No.: _______________________________
Inspector’s Name: _______________________________
For a copy of recommendations call or write: BRADEN 
PO Box 547, Broken Arrow, OK, 74012, USA (918) 251-8511

Sample inspection certifi cate
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OIL SAMPLING AND ANALYSIS
Proper oil sampling and analysis of the sample, is a vi-
tal part of a comprehensive preventive maintenance pro-
gram.  Information obtained from the oil analysis is best 
utilized in conjunction with a regular program of preven-
tive maintenance.  The early warning of abnormal wear 
provided by an analysis program allows the user to sub-
stitute preventive maintenance for a far more costly and 
dangerous failure that may lead to loss of load control that 
could result in property damage, personal injury or death.  
Early detection of accelerated component wear allows the 
scheduling of corrective maintenance and can reduce in-
operation failures and costly down time.

Taking A Valid Oil Sample

Prepare the hoist by cleaning the drain area and drain ex-
tension tube in order to obtain an uncontaminated sample.  
Operate the hoist in both directions for one to two minutes 
and then take the oil sample from the drain port as soon as 
possible.  Do not take the sample from the fi rst oil out the 
drain port.  Take a sample from the mid-stream fl ow of the 
oil to obtain an accurate representation of the oil condition.  
After taking an oil sample, check the oil level and add new 
oil as required.  

Analysis

General Guidelines
(After approximately 250 hours of operation)

Iron Contaminates

100 to 500 ppm  Normal

501 to 800 ppm  Caution - Abnormal Sample 
   (monitor more frequently),
    tear down inspection may
   be required.

801 ppm & up  Unacceptable - Abnormal Sample
   (tear-down inspection required)

In all contaminate monitoring, equally important as the 
level of contamination, is the change in the amount of con-
tamination compared to previous samples.

Hot oil may cause personal injury and/or burns to unpro-
tected skin.  Make certain the oil has cooled to a safe 
temperature (less than 110°F or 43°C) before taking an 
oil sample, changing oil or servicing the hoist.

CAUTIONWARNING! !
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TROUBLESHOOTING
CAUTIONWARNING! !

If a winch ever exhibits any sign of erratic operation, or load control diffi culties (i.e. load 
creeping or chattering), appropriate troubleshooting tests and repairs should be per-
formed immediately. Continued operation in this manner may result in property damage, 
serious personal injury or death.

A

The winch will not 
lower the load or will 
not lower smoothly

1. Clogged brake release air line or a 
malfunctioning Quick Exhaust valve.  
On units approved for personnel han-
dling, an orifi ce in the elbow fi tting off 
of the control valve could be plugged.

2. Defective brake cylinder seal.

3. If the brake was recently rebuilt, the 
problem may be improper assembly.

4. Band brake is not properly adjusted or 
is dragging on winch drum.

Install a gage into the brake release line down-
stream of the quick exhaust valve and ensure 
pressure is greater than 45 psi.

Perform air pressure test.  Pressurize the brake 
cylinder to 50 – 90 psi.  If brake cylinder will not 
hold pressure, seal is defective.

Disassemble and inspect the brake.  Ensure 
proper number of brake plates and friction discs 
are used. 

Adjust band brake as defi ned in “Band Brake Ad-
justment” section of this manual.

B

Air leaks from the 
vent plug

1. Defective brake cylinder seal or motor 
shaft seal.

Perform air pressure test.  Pressurize the brake 
cylinder to 50 – 90 psi and ensure it holds pres-
sure. 

 If the brake pressure holds, the problem is the 
motor shaft seal.  Remove the motor for inspec-
tion of the shaft seal.

TROUBLE PROBABLE CAUSE REMEDY
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C

The brake will not hold 
the load with the control 
lever in neutral.

1. Pressure is trapped in the brake pis-
ton because of a faulty quick exhaust 
valve.

2. Friction brake will not hold due to 
worn of damaged brake discs.

3. Brake clutch is slipping

Slowly loosen fi tting downstream of quick exhaust 
valve.  Air escaping through loose fi tting will verify 
that the quick exhaust valve is not bleeding air 
pressure.

Disassemble brake and inspect brake discs.

Improper planetary gear oil may cause the brake 
clutch to slip.  Drain the gear oil and fl ush with 
solvent.  Completely drain the solvent and fi ll with 
planetary gear oil listed in the “Preventative Main-
tenance” section of this manual.

Brake clutch may be damaged or worn.  Disas-
semble and inspect brake clutch as described in 
the “Brake Clutch Service” section of this manu-
al. 

D

The winch will not hoist 
the rated load.

1. The winch may be mounted on an 
uneven or fl exible surface which 
causes distortion of the winch base 
and binding of the gear train.  Bind-
ing in the gear train will absorb horse-
power needed to hoist the rated load 
and generate heat.

2. Inadequate air system pressure.

3. Layer on the winch drum is not rated 
for load.

4. Rigging and sheaves are not work-
ing effi ciently.

5. Band brake is not properly adjusted 
or is dragging on winch drum.

Reinforce mounting surface.

If needed, use shim stock to level the winch.  Re-
fer to “Winch Installation” instructions.
Loosen and then torque mounting bolts to recom-
mended torque.

Install gage at air motor inlet and check air pres-
sure.

Refer to winch performance charts in the sales 
brochure.

Perform rigging service as recommended by the 
crane manufacturer.

Adjust band brake as defi ned in “Band Brake Ad-
justment” section of this manual.

TROUBLE PROBABLE CAUSE REMEDY
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E

The winch runs hot 1. Same as D1.

2. Damaged internal winch parts.

See remedies in D1.

Disassemble and inspect the winch.

F

The wire rope does not 
spool smoothly on the 
drum

1. The winch may be mounted too 
close to the main sheave, caus-
ing the fl eet angle to be more than 
1-1/2 degrees.

2. The winch may not be mounted per-
pendicular to an imaginary line  be-
tween the center of the cable drum 
and the fi rst sheave.

3. The wrong lay rope is used. There is 
a distinct advantage in applying rope 
of the proper direction of lay. When 
the load is slacked off, the several 
coils on the drum will stay closer to-
gether and maintain an even layer. 
If rope of improper lay is used, the 
coils will spread apart each time the 
load is removed. Then, when wind-
ing is resumed, the rope has a ten-
dency to criss-cross and overlap on 
the drum.  The result is apt to be a 
fl attened and crushed rope.

4. The winch may have been overload-
ed, causing permanent set in the 
wire rope.

Check mounting distance and fl eet angle. Reposi-
tion winch as required.

Refer to “Winch Installation”.

Consult wire rope manufacturer for recommenda-
tion of wire rope that best suits your application.

Replace wire rope and conduct operator/rigger 
training as required.

G

Air line freezes 1. Water in air supply line. Drain air line moisture traps. Disconnect the air 
lines and purge with clean, dry air.

H

Air Motor makes ab-
normal noise or runs 
hot

1. Motor has internal damage

2. Moisture in motor housing

Disassemble and inspect motor.

Drain and refi ll air motor oil.  Refer to “Air Motor and 
Airline Oil” section of this manual.

TROUBLE PROBABLE CAUSE REMEDY
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• Before any part is removed from the winch, all service instructions should be read and understood.

• Work in a clean, dust free area.  Cleanliness is critical when servicing the winch.

• Prior to installation, inspect all replacements parts for shipping damage.

• Use only genuine BRADEN replacement parts. Never reuse expendable parts such as oil seals and O-rings.

• Before reassembly, inspect all machined surfaces for excessive wear or damage. 

•  Lubricate all O-rings and the inside surface of oil seals with gear oil or general purpose grease prior to installation.

• Use a sealing compound on the outside surface of oil seals and a light coat of thread sealing compound on pipe 
threads. Avoid getting thread sealing compound inside parts or passages which conduct oil or air.

• Thoroughly clean all parts in nonfl ammable safety solvent. Wear protective clothing as required.

SERVICE PRECAUTIONS
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Use the following procedure to disassemble the winch.  

1. Remove the wire rope from the winch drum and align 
the drain hole in the drum with the drain hole in the 
support side plate before removing the air hoses and 
mounting bolts. After the winch is removed from its 
mounting, thoroughly clean the outside surfaces. To 
drain the oil, install a short piece of 1 inch pipe in the 
larger threads of the drain hole.

2. Use a 5/16 inch Allen wrench to remove the drain plug 
through the pipe and drain the oil from the winch.

3. Begin disassembly by standing the winch on the bear-
ing support end.  Place wooden blocks under the side 
plate on the bearing support end to keep the winch lev-
el. Secure winch in upright position to prevent it from 
falling.

4. Remove the air hose that connects the air motor to the 
brake cylinder.  Remove the manual air valve from the 
motor by removing the 4 bolts.

5. Remove the capscrews (34) and lockwashers (35) se-
curing the motor to the ring gear housing (212).  Lift the 
motor off the winch using an eye-bolt and pipe fi tting 
in the motor exhaust port (ensure full engagement of 
pipe threads), or remove two bolts from the motor and 
replace with eye-bolts. 

6. Remove the input shaft (42) and the primary planet 
carrier assembly.  Remove thrust washer (46), shaft 
(43), and sprag clutch assembly (100).

7. The force of the brake springs is applied to the ring 
gear housing (212), therefore, the capscrews (220) 
must be loosened 1 turn at a time alternating across 
until the springs are no longer compressed.  Remove 
the ring gear housing (212).

8. Remove the brake internal parts – piston (211), friction 
discs (204),  brake discs (205), pressure plate (202), 
pins (221), springs (203), and spring spacer (210) from 
the brake cylinder (201).

9.  Remove capscrews (219) which attach the brake cylin-
der to the motor side plate and remove brake cylinder.

10. Slowly remove the drum closure (12) using 3/8 – 16 
eyebolts in tapped holes.  Use care when removing 
closure - there is little clearance between the closure 
and side plate (19).  

11. Remove thrust washer (5), sun gear (7), and the sec-
ondary planet gear set.  Remove thrust washer (8), 
output sun gear (6) and output planet gear set.  See 
procedure on page 27 for planet carrier disassembly.

12. Remove bearing support shaft (13).

13. Remove the rope guard and guard brackets (32 & 33).  
Remove the band brake.

14. Remove the motor end side plate (19).

15. Slowly lift the cable drum (2) from the bearing support 
using clamps.

16. Lift the end plate up to rest on base angles and then 
remove the bearing support (1).  Remove the support 
end side plate (20) from the base angles as required.

Refer to Sub-Assembly service procedures for further dis-
assembly.

The winch and motor can weigh up to 2000 lbs. depend-
ing on the winch model. Ensure lifting equipment and 
overhead hoist are rated for the winch weight and are 
in good working condition. Improper rigging or hoist ca-
pacity may result in death or personal injury.

CAUTIONWARNING! !

WINCH DISASSEMBLY
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WINCH CROSS-SECTION
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WINCH ASSEMBLY
Replace seals in winch drum and closure and replace all o-
rings.

1. Prepare for installing bearing support (1) into support end 
side plate (20) by placing side plate on a work table and us-
ing wood blocks to make clearance for the bearing support.  
Lower bearing support into side plate with vent hole at the 
12 o’clock position.  Install bolts (22) and lockwashers (15).  
Torque bolts to 110 ± 5 ft-lbs. The bolts can be torqued after 
the sideplate is bolted to the base angles if necessary.

2. Place base angles on a work bench aligned for assembly.  
The 5/8 tapped holes for the band brake hardware are on 
the motor end support.  Install support end side plate in base 
angles.  The guard bracket will attach at the upper inboard 
bolt on both base angles.

3. Stand sideplate and base angles assembly on end with sup-
port end side plate down.  A 2 x 4 wood block should be 
placed under the side plate just above the bearing support to 
level the assembly.

4. Install drain plug in the winch drum.  Apply general purpose 
grease to the bearing support seal and bearing surfaces, 
and ensure a seal and bearing are installed in cable drum.    
Lift drum and lower slowly onto the bearing support using the 
clamps shown taking care not to damage seal.    

5. Install retaining rings (30) on bearing support shaft (13).  In-
stall the bearing support shaft by aligning the shaft splines 
with the bearing support splines.  The shaft end with the 
drilled hole is installed in the support end of the winch.  One 
drilled hole must be in the 6’ o’clock position.

6. Lower the output carrier into the drum aligning the planet 
gear teeth with the ring gear teeth.  Ensure the carrier splines 
engage on the output shaft. Apply general purpose grease to 
the bottom of the output carrier to hold the thrust washer (8) 
in place.  Install the output carrier thrust washer (8).  Install 
the output sun gear (6).

7. Lower the secondary planet carrier into the drum meshing 
the planet gear teeth with the drum gear teeth.  Install thrust 
washer (5) and sun gear (7).

8. Apply general purpose grease to the drum closure o-ring and 
install the closure into the drum.

9. Bolt motor end side plate to base angles.  The guard bracket 
will attach at the upper inboard bolt on the base angle.

10. Apply general purpose grease to the bearing and seal sur-
faces on the brake cylinder and drum closure. Slowly lower 
the brake cylinder into the side plate taking care not to dam-
age the drum closure seal, and position with the brake re-
lease fi tting at the 6 o’clock position.  Apply Loctite 242 to the 
capscrews (219) and torque to 110 ± 5 ft•lbs.

11. Place the spring spacer (210) and brake springs (203) in the 
brake cylinder.  Place the pressure plate (202) on top of the 
brake springs.

12. Install the brake discs beginning with a steel separator disc 
(204) on the pressure plate.  The brake plate (204) is fol-
lowed by a friction disc (205) and alternating until there are 
four brake plates and three friction discs.  Install wave spring 
(224) on top brake plate.

13. Install the three brake release pins (221) in the brake cylin-
der aligning with the notches in the brake plates.

14. Before installing the sprag clutch, check position for installa-
tion: While holding the outer race, the inner race should turn 
freely in the clockwise direction when viewed from the motor 
end.  

15. Ensure sprag clutch inner race retaining ring is properly 
seated and install the sprag clutch aligning inner-race splines 
with the sun gear (7) and outer race splines with the friction 
plates.  Ensure the inner-race retaining ring is seated against 
the sun gear (7).  After installing, correct installation should 
be checked by turning the inner race in the clockwise direc-
tion – ensure the outer race is not turning - and observing 
the drum turning in the counter-clockwise (hoist) direction.  If 
the drum turns in the clockwise (lowering) direction, remove 
the sprag clutch.  Turn the sprag clutch 180º reinstall and 
recheck. 

16. Apply general purpose grease to the o-rings on the brake 
piston (202).  Set the brake piston on the brake cylinder and 
tap evenly around the circumference with a rubber mallet to 
install.   

17. Set the ring gear housing (212) onto the brake cylinder and 
align bolt holes.  Ensure the motor bolt holes are aligned 
so the control valve will be at the 12 o’clock position when 
the ring gear housing is mounted.  Apply Loctite 242 to cap-
screws (220) and install lockwashers (222) then tighten 
evenly one turn each in a cross pattern until the ring gear 
housing is seated.  Torque the capscrews to 110 ± 5 ft-lb’s.

18.  Install shaft (43) into the sprag clutch inner race.  

19. Install thrust washer (46) into ring gear housing (212).  Then 
install input planet carrier assembly and input sun gear 
(42).

20. Lift the motor using either an eye-bolt and pipe fi tting in the 
motor exhaust port (ensure full engagement of pipe threads), 
or remove 2 bolts from the motor and replace with eye-bolts.  
Carefully lower the motor onto the input shaft.  Align motor 
with valve at the 12 o’clock position and install capscrew (34) 
and lock washer (35).  Evenly torque the capscrews to 210 
ft•lbs.

21. Install valve on the air motor manifold. 

22. If bearing support bolts (15) were not torqued in step 1, 
torque to 110 ± 5 ft-lbs. 
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PLANET CARRIER SERVICE
OUTPUT PLANET CARRIER
DISASSEMBLY

1.  Remove the planet gears by driving the roll pins into 
the center of the planet shafts.

2.  Use a punch to drive the roll pins from the planet shafts. 
Do not reuse the roll pins.

3.  Now you can remove the planet shafts, bearings, 
spacer, thrust washers and gears. Thoroughly clean all 
parts and inspect for damage and wear. The bearing 
rollers should not exhibit any irregularities. If the roll-
ers show any sign of spalling, corrosion, discoloration, 
material displacement or abnormal wear, the bearing 
should be replaced.  Likewise, the cage should be in-
spected for unusual wear or deformation, particularly 
the cage bars. If there is any damage that will impair 
the cage’s ability to separate, retain and guide the 
rollers properly, the bearing should be replaced. The 
thrust washer contact areas should be free from any 
surface irregularities that may cause abrasions or fric-
tion. The gears and shafts should be inspected for ab-
normal wear or pitting. Replace if necessary.

ASSEMBLY

1.  Place the output planet carrier on workbench with 
splined coupling side down. Install output thrust plate 
in center of carrier.
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2.  Insert two (2) bearings and a bearing spacer into a 
gear with the spacer between the bearings.  Place a 
thrust washer on each side of the gear and position 
in a carrier opening.  Slide the shaft through the car-
rier, thrust washer, bearing-gear sub-assembly and re-
maining thrust washer.

3.  Carefully align the pin hole in the carrier with the hole 
in the planet gear shaft and drive the roll pin into place.  
Always use NEW roll pins. When properly positioned, 
50% of the roll pin will engage the planet gear shaft 
and 50% will remain in the planet carrier.

4.  Note that the roll pin is slightly recessed in the carrier 
when properly installed.  With a center punch, stake 
the carrier next to the pin hole as shown.  This will dis-
tort the hole so the pin will not back out.  Repeat these 
steps for each of the three planet gears.

PRIMARY PLANET CARRIER
1. To service the primary planet carrier, the steps are the 

same as for the output carrier except there is only one 
bearing for each gear and no bearing spac
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BRAKE CLUTCH SERVICE
DISASSEMBLY

1.  Remove the snap ring and sprag bushing retainer from 
one end only.

2.  Pull the inner race out.  Examine the race for scoring, 
wear or indentations caused by the sprag cams.  If the 
inner race is not completely smooth, the entire brake 
clutch assembly must be replaced.

3.  Use a screwdriver and mallet to remove the sprag 
bushing from one end of the outer race. There are four 
special cut-outs in the bushing for this purpose.  Be 
careful not to damage the bushing inside surface.  If 
a bushing’s inside surface is damaged or shows wear, 
replace it..

4.  Next, slide the sprag clutch out, inspect the sprag 
clutch closely for abnormal wear, cracks, pitting or cor-
rosion.  Check small clips for breakage or bright spots; 
the signs of excessive wear.  Unless the outer race 
or remaining sprag bushing is damaged or shows ex-
cessive wear, there is no need for further disassembly.  
If disassembly is necessary, remove the bushing ac-
cording to the procedure covered in Step No. three (3).  
All brake clutch assembly parts should be thoroughly 
cleaned and inspected before assembly.

ASSEMBLY

1.  Press a sprag bushing into the outer race, using a 
mechanical or hydraulic press.  A fl at plate of approxi-
mately the same diameter as the bushing fl ange out-
side diameter should be placed between the press and 
bushing during assembly to protect the bushing.  Be 
certain the bushing fl ange is against the shoulder in 
the outer race.

The polished surfaces of the races and sprag cams 
must be perfectly smooth to insure positive engage-
ment of the clutch.  The slightest defect may reduce 
brake clutch effectiveness, which could result in prop-
erty damage, severe personal injury or death.  It is 
generally recommended to replace the entire brake 
clutch assembly if any component is defective.

CAUTIONWARNING! !
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2.  Turn the assembly over and install the sprag clutch in 
the bore of the outer race.

3.  Press the remaining bushing into the race.  Again, 
make sure the bushing is against the shoulder.

4.  Next, install a sprag bushing retainer, then a snap ring 
on the inner race.  Be sure the snap ring is seated in 
the snap ring groove.

5.  Slide the inner race through the bushings and sprag 
clutch (the race will have to be rotated in the free-
wheeling direction to start it through the sprag clutch).  
If the inner race will not go through the bushings, the 
bushings have probably been damaged and should be 
replaced.

6.  Turn the assembly over with the snap ring down.  In-
stall the second retainer and snap ring.  Make certain 
the snap ring is seated in the groove 

7.  This is a completed brake clutch assembly..

Be certain the snap ring is seated in the groove in the 
splined bore of the inner race.  This snap ring will keep 
the brake clutch assembly correctly positioned in the 
center of the friction brake pack.  Binding of the brake or 
brake failure may occur if this snap ring is omitted.

CAUTIONWARNING! !
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AIR MOTOR SERVICE
DISASSEMBLY PROCEDURE

A. Preparing for Motor disassembly

1. Remove the motor from the winch and move to a clean 
working surface ready for stripping, externally clean 
the motor before opening.  

2. Drain the oil from the motor casing by removing the 
drain plug (26).

3. Stripping and re-assembly will be simplifi ed if the crank-
shaft (20/A/B) is held vertically in a soft-jawed vice or 
supported on a suitable support to raise the shaft clear 
of the working surface.

B. Removal of Rotary Valve Housing assembly

1. Remove inlet control valve.

2. Remove valve cover (51)

3. Release bolts (38) and valve bush housing (3) can be 
eased upward.

4. Carefully remove rotary valve (2) from the housing (3). 
This can generally be done from the inside outwards.  
Inspect both the rotary valve and the housing for wear. 
The normal clearance at manufacture between these 
two components is 0.002 - 0.003 in. (0.05 - 0.075 mm).  
Excessive wear will cause air leakages and loss of ef-
fi ciency of the unit.

C. Disassembly of the motor

1. Remove the outer spacer washer 31/34 and remove 
the pivot pins (29).  This is usually done with a bent rod 
withdrawing the pins from the inside outwards.

2. Remove all cylinder cap bolts (37).  Remove the pis-
ton and rod assembly from the motor by pushing the 
queen rods (30) outwards.

3. Turn the motor over to remove the crank bearing (48).  
The main king rod (12) can be lifted upwards and tilted 
over the top of the crankshaft.

4. Remove the main king rod (12), piston (9), and cylinder 
(8)  from the motor

5. Remove the output shaft retainer (14), spacer (15), 
and shims (16).  

6.  Remove the bolts (52) holding the output fl ange on the 
case.  The case can be removed.

7. Use a punch to drive the crankshaft inwards from the 
fl ange plate (24A).

8. Remove the outer shaft bearings (55 and 56) by using 
a punch.  They are retained (18) on the inner side.

All parts should be thoroughly cleaned and inspected for 
wear.  

The motor number and its code should be incorporated 
in any spares order. This is always stamped on the main 
fl ange plate (24) located near the breather plug hole 46, 
i.e. 230 Hx.

The seals and gaskets should be replaced using the motor 
seal kit .

ASSEMBLY PROCEDURE

All parts should be clean and liberally coated with oil.

1. Output Shaft Assembly:  Ensure the retaining rings and 
bearings are fully seated.  Lubricate oil seal (19) and 
install with lip facing inward.  

2. Push crankshaft to seat it and install spacer (15) and 
retaining ring (14).  Check gap and use shim (16) for 
minimum end clearance.   

3. Install new seal (25) and the output fl ange to the motor 
case.  

4. Set motor vertical with shaft down.  Fit the 3 queen 
rods (30) on to the piston assembly (9) and install into 
cylinder (8) with gasket (7). 

5.  Fit piston assembly (9) onto the king rod (10) insuring 
retaining clips are seated.  Assemble a ring clamp onto 
the king rod piston to compress the piston rings.

6. Put the crank spacer (13) on the crankshaft (20A/B).  
Rotate the crankshaft until the crank pin is in the verti-
cal position (near breather plug 46).

7.  Put king rod(12) with it’s piston assembly through the 
opening “Z” marked on the drawing.

8.  Twist and lift the rod over the end of the crank pin.

9. Fit crank pin bearings.  Push the cylinder pot (8) with 
gasket (7) onto the piston.  The ring clamp is ejected 
inward from the piston.  Work the clamp off of the king 
rod.
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10. Bolt the cylinder pot into position and feed the remain-
ing assembled cylinders through the openings in the 
motor case and locate the inner end of the connecting 
rods with the king rod fi xing with pin (29).

11. Rotate the motor one revolution to ensure correct as-
sembly.

     
12. Install spacing washer (30/34) and refer to the drawing 

for spacing.

Spacing on the Motor – refer to drawing at right

Fit spacing washer so that A-B = 0.01 to 0.02 in. (0.25 to 
0.50 mm) clearance

Crank Spacing Washers 

0.128 in. (3.24 mm)
0.144 in. (3.66 mm)
0.160 in. (4.06 mm)

Measure dimension (A) from the crank washer face to 
the motor case and also dimension (B) from the rotary 
valve face to the inside of the gasket.  Select the correct 
shim washer from the list (31-34) to obtain the clearance 
above.

Rotate the crankshaft until the balance weight is at the 
bottom dead center position; rotate the rotary valve until 
the balance weight is at the bottom position.  Assemble the 
valve housing (3) onto the motor case (27).

Rotate the output shaft in both directions and viewing the 
rotary valve (2) through the exhaust cover (51) ensure that 
the valve is correctly following the output shaft direction – 
this checks that both the crank and valve slot are correctly 
engaged.

Replace all drain plugs and refi ll the motor with oil.  Spray 
some light oil into the inlet and exhaust ports and connect 
the unit to a low pressure air supply and run on the bench 
for a short period before placing back into service.

MOTOR SPACING
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Manual Band Brake Adjustment
1. Adjust rod end (item 807) to 0.88 in. (22 mm) as shown.
2. Adjust brake band adjusting link (item 804) to 1.22 - 1.34 in. (31 - 34 mm).
3. Apply brake - adjust as needed to allow handle to lock in place with a hard pull.
4. Release brake and adjust set screw (item 808) to allow the band brake to drop away from the drum approximately 

0.06 in. (1.5 mm).  Re-apply brake and tighten all jam nuts.


