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FOREWORD
Read this entire publication and retain it for future reference.

The following service instructions have been prepared to provide assembly, disassembly and maintenance informa-
tion for the BRADEN Model RD1400B drive.  It is suggested that before doing any work on these units, all assembly 
and disassembly instructions should be read and understood.

Some pictures in this manual may show details or attachments that are different from your winch. Also, some compo-
nents have been removed for illustrative purposes. 

If a question arises regarding your BRADEN hoist, please contact BRADEN Service Department for the latest avail-
able information.

Telephone- 1-918-251-8511
08:00-16:30 Central Time Zone, Monday thru Friday 
FAX- 1-918-259-1575
www.paccarwinch.com

EXPLANATION OF MODEL NUMBER

RD     1400    B    161       V     105/026   
REDUCER

DRIVE
MODEL DESIGN

MODEL
GEAR
RATIO

VARIABLE
PISTON MOTOR 

 RD         DESIGNATES REDUCER DRIVE
1400       DESIGNATES MODEL
    B         DESIGNATES THE MODEL SERIES RELATING TO DESIGN CHANGES
  161       DESIGNATES TOTAL GEAR REDUCTION 
    V         DESIGNATES VARIABLE PISTON MOTOR
105/026   DESIGNATES HYDRAULIC MOTOR DISPLACEMENT IN CU IN/REV  (10.5/2.6 CU IN REV)
   

Serial Numbers and Model Number are stamped 
into the drive housing.  Always refer to the Serial 
Number and Model Number when requesting 
information or service parts.

WARNING – This emblem is used to warn against haz-
ards and unsafe practices which could result in severe 
personal injury or death if proper procedures are not 
followed.

CAUTION – This emblem is used to warn against po-
tential or unsafe practices which could result in person-
al injury or product or property damage if proper proce-
dures are not followed.

CAUTION
Safety Informational callouts used in this manual include:

MOTOR 
SIZE
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GENERAL SAFETY RECOMMENDATIONS
Safety for operators and ground personnel is of prime concern. Always take the necessary precautions to ensure safety 
to others as well yourself. To ensure safety, the prime mover and drive unit must be operated with care and concern by 
the operator for the equipment.  The operator must have a thorough knowledge of the machine’s performance capabili-
ties. The following recommendations are offered as a general safety guide. Local rules and regulations will also apply.

1. Read all warning tag information and become familiar 
with all controls BEFORE operating equipment.

2. Never attempt to clean, oil, or perform maintenance 
on a machine with the engine running, unless other-
wise instructed in the machine’s service manual.

3. NEVER operate the drive controls unless you are 
properly seated at the operator’s station on the prime 
mover and you are sure ground personnel are clear of 
the work area.

4. Assure that personnel who are responsible for hand 
signals are clearly visible and that the signals to be 
used are thoroughly understood by everyone.

5. Ground personnel should stay in clear view of the op-
erator at all times.

6. On machines having hydraulically, mechanically and/
or cable controlled equipment, be certain any load is 
lowered to the ground, and/or the machine is blocked 
securely before servicing, adjusting or repairing the 
drive. ALWAYS apply the prime mover parking brakes 
before dismounting the machine.

7. Keep equipment in good operating condition. Perform 
scheduled maintenance as instructed in the service 
manual.

8. DO NOT weld on any part of the drive.

9. ALWAYS use the recommended hydraulic fl uid and 
gear lubricant.

10. Keep the machine’s hydraulic system clean and free 
of contamination at all times.

11. Use extreme care when operating a hydraulically pow-
ered press to assemble or disassemble component 
parts. All parts must be held securely to avoid sudden 
unexpected movement.

12. When handling hot or cold parts, or when draining hot 
oil, always wear gloves for personal protection.

13. ALWAYS use appropriate personal safety protection 
equipment such as safety glasses, hard hat, safety 
shoes and gloves.

14. Use only genuine BRADEN replacement parts. Use of 
substitute may result in unsatisfactory or dangerous 
operation, and may void warranty.

15. An equipment warm-up procedure is recommended for 
start-ups and is required at temperatures below +40°F 
(+4°C). Refer to the “Warm-up Procedure” listed in the 
“Preventive Maintenance” section of this manual.

FAILURE TO OBEY THE FOLLOWING SAFETY RECOM-
MENDATIONS MAY RESULT IN PROPERTY DAMAGE, 
PERSONAL INJURY, OR DEATH.
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1. When mounting the RD1400B, use all mounting holes 
and grade eight (8) fasteners. Evenly tighten the fas-
teners to the “Recommended Fastener Torque” chart 
value.  It is important that the drive is mounted on a 
surface that will not fl ex when loaded and cause bind-
ing of the gear train. Binding in the gear train will result 
in accelerated wear and excessive heat. 

2. High quality hydraulic oil is essential for satisfactory 
performance and long hydraulic system component 
life.

 Oil have 150 to 330 SUS viscosity at 100°F (38° C) and 
viscosity index of 100 or greater will give good results 
under normal temperature conditions. The use of an 
oil having a high viscosity index will minimize cold start 
trouble and reduce the length of warm-up periods. A 
high viscosity index will minimize changes in viscosity 
with corresponding changes in temperature.

 Maximum cold weather start-up viscosity should not 
exceed 5,000 SUS with a pour point at least 20°F (11° 
C) lower than the minimum ambient temperature.

 Under continuous operating conditions the tempera-
ture of the oil at any point in the system must not ex-
ceed 180° F (82° C). 120° F (49° C) to 140° F (60° C) 
is generally considered optimum.

 In General Terms:

 For continuous operation at ambient temperatures be-
tween 50° F (10° C) and 110°F (43°C) use SAE 20W; 

 For continuous operation between 10° F (-12° C) and 
90°F (32° C) use SAE 10W; 

 For applications colder than 10°F (-12° C), contact the 
BRADEN/GEARMATIC Service Department. The use 
of multi-viscosity oils is generally not recommended.

 For winch gear oil, refer to “Lubricant Specifi cations” in 
the “Preventive Maintenance and Specifi cations” sec-
tion.

 3. The hydraulic oil fi lter should have at least a 10 micron 
nominal rating and be full fl ow type.

4. Fill hydraulic motor with hydraulic oil prior to running 
drive.

5. Limit motor case drain pressure to 30 psi (2.1 bar).

6. Fill brake to level plug (1 Pint, 0.5 Liter approximately) 
before start-up.

RD1400B INSTALLATION

Exercise  extreme caution when handling the RD1400B 
pulled away from the drive mounting.  The output and 
primary planet carrier assemblies are not restrained 
in the ring gear.  The output planetary gear assembly 
weighs approximately 385 lbs (175 kg), and the prima-
ry planet carrier assembly weighs 260 lbs (118 kg).  A 
planet carrier assembly falling from the ring gear could 
result in severe personnel injury or death. 
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DESCRIPTION OF DRIVE
The RD1400B wheel drive is made up of the following 
sub-assemblies and components:

1. Hydraulic Motor and Brake Assembly
2. Dual Input Housing Assembly
3. Primary Planet Carrier Assembly
4. Final Planet Carrier Assembly
5. Ring Gear

The RD1400B ring gear is drilled for mounting to the speci-
fi ed driven unit. The output planet carrier has splined inter-
nal teeth to drive a shaft and transmit the gearbox torque 
and speed to the driven unit.

The ring gear is installed between the input housing and 
end-user attachment and houses the planetary gear-
ing within the planet carrier assemblies.  The ring gear 
remains stationary while the output planet carrier rotates 
driving a shaft to which it is splined.  

The primary and output planet carrier assemblies along 
with the bull gear multiply the input motor torque and re-
duce the input motor speed.

The dual input housing assembly contains two input pin-
ions, the bull gear and bearings. The housing permits the 
attachment of two hydraulic motor to generate the neces-
sary torque to drive the attachment.  The motor torque will 
be transmitted through the gear train to the output planet 
carrier.

The brake and sprag clutch assembly allow the RD1400B 
to rotate freely in one direction but lock against the brake 
in the other direction.

Two Rexroth EP (electric proportional) control motors 
along with Rexroth counterbalance valves are installed on 
the RD1400B.

RING GEAR
OUTPUT PLANET
CARRIER ASSEMBLY PRIMARY PLANET

CARRIER ASSEMBLY

PRIMARY 
SUN GEAR

DUAL INPUT
ASSEMBLY

OUTPUT 
SUN GEAR

58

BRAKE
ASSEMBLY

23

39

40

14

41

17

44

16 8

43

30

200

THRUST 
WASHER

RING GEAR
ADAPTER

O-RING
O-RING

CAPSCREW

LOCKWASHER
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RECOMMENDED FASTENER TORQUE
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If the RD1400B is to be used in a hoist application, see 
Braden/Gearmatic publication PB308 (Inspection, Testing, 
Preventive Maintenance, and Special Operating Instruc-
tions for Planetary Hoists) for additional requirements.

1. Oil Level Inspection
 The RD1400B gearbox oil capacity is approximately 48 

pints (23.6 L).

 An oil level sight gauge for gear oil is located at the 
centerline of the dual input assembly. Ensure the drive 
gear oil is visible from one-half to two-thirds full within 
the sight gauge. This inspection should occur before 
each shift when the RD1400 is in service.

 The hydraulic oil capacity of each brake is approxi-
mately 1 pint (0.5 L).  The brake should be fi lled with 
hydraulic oil to the level plug. 

2. Gear Oil Changes
 The gear oil should be changed following the fi rst 50-

100 hours of machine operation, then every 500-750 
hours thereafter.

 A magnetic drain plug is located near the bottom of the 
input housing. Remove the drain plug and inspect the 
magnet for debris. Remove the oil vent and fi ll plug to 
aid draining. Inspect or sample the oil for signs of lubri-
cation breakdown or internal gear wear or damage. Ex-
cessive or large metallic shavings may indicate a major 
issue. 

 NOTE: During the initial break-in period for the drive 
assembly – the fi rst 50 - 250 hours of use – a small 
amount of metallic debris in the form of fi ne shavings 
may be present, and is considered normal as the gears 
“wear in”.

 At each oil change, remove and inspect all magnetic 
plugs. Clean away any metallic debris before reinstall-
ing the plugs.

 After reinstalling the drain plug, refi ll the drive assem-
bly to the proper level with the correct gear lubricant. 
Reinstall all plugs. 

 The hydraulic oil in the brake should be changed on the 
same schedule as the gear oil.  

3. Gear Oil Analysis  
  Prepare the hoist by cleaning the drain plug area and 

drain extension tube in order to obtain an uncontami-
nated sample. Operate the hoist in both directions for 
one or two minutes to thoroughly mix the gear oil then 
take the sample from the “mid-stream” fl ow of the oil to 
obtain an accurate representation of the oil condition. 
After taking the oil sample continue with the oil change 
or refi ll the hoist gear cavity to the proper level with 
recommended lubricant.

 General guidelines for iron contaminant level:

      100-500 ppm Normal

      500-800 ppm Caution - Abnormal Sample. Change 
oil and retake sample after 50 hours 
of operation. If second sample is 
above 500 ppm, remove hoist from 
service and perform tear-down in-
spection to determine source of con-
tamination.

      800+ ppm Unacceptable. Remove hoist from 
service and perform tear-down in-
spection to determine source of con-
tamination.

 Iron contaminant levels will be on the high side of “Nor-
mal” during break-in. 

 Equally important as the level of contamination is 
the change in level of contamination. An effective oil 
analysis program should provide the technician with a 
view of the progression of wear or a trend. If a sample 
shows a sudden rise in contaminant level action should 
be taken to determine “what has changed”.

 NOTE: Oil analysis cannot detect nor warn against a 
fatigue failure.

PREVENTIVE MAINTENANCE AND SPECIFICATIONS

The Gearbox and Brakes on the RD1400B use different 
oil.  The Gearbox uses gear oil as specifi ed above, and 
the brake uses hydraulic oil.

CAUTION

Gearbox and Brakes require oil circulation for continu-
ous operation or if the gearbox temperature is above 
180° F (82° C).  Continued operation at temperatures 
above 180° F (82° C) may result in damage to the gear-
box.   

CAUTION

Hot oil may cause personal injury and/or burns to un-
protected skin. Make certain the oil has cooled to a 
safe temperature (typically less than 110°F or 43°C) 
before taking an oil sample, changing oil or servicing 
the hoist.
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4. Vent Plug
 The vent plug is located near the top of the input hous-

ing installed into the fi ll plug. 

 It is very important to keep this vent clean and unob-
structed. During each oil change, remove the vent plug, 
clean it in solvent and reinstall it. If it damaged, painted 
over, or plugged up internally, replace it immediately. 
NEVER replace this vent with a solid plug as leaks may 
be encountered from oil expansion due to excessive 
heat build-up.

5. Warm-up Procedure
 An equipment warm-up procedure is recommended for 

start-ups, and is required at temperatures below +40°F 
(+4°C).  

 The prime mover should be run at the lowest allowable 
rpm with the drive control valve in the neutral position 
until the hydraulic system is at an acceptable operat-
ing temperature.  The drive should then be operated at 
low speed in both directions several times to prime all 
of the hydraulic lines with warm oil and to circulate the 
gear oil through the reducer drive.

SERVICE PRECAUTIONS
• Before any part is removed from this gearbox, all service instructions should be read and thoroughly understood. 

• Work in a clean, dust free area, as cleanliness is of utmost importance when servicing hydraulic equipment.

• Inspect all replacement parts prior to installation to identify any damage which might have occurred during ship-
ment.

• Use ONLY genuine BRADEN replacement parts. NEVER re-use any expendable parts, such as O-rings and oil 
seals.

• Before the reassembling of parts, inspect all machined surfaces for any wear or damage.

• Lubricate all O-rings and oil seals with clean gear oil prior to installation.

• Lubricate all bearings with oil soluble grease prior to assembly.

• Use a sealing compound on the outside surface of oil seals (Loctite Aviation Gasket Sealant is recommended) and 
a light coat of thread sealing compound on pipe threads. Avoid getting excess sealing compound inside parts or 
passages that transfer or conduct oil.
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RECOMMENDED GEAR OIL

PREVAILING AMBIENT TEMPERATURE
oF -40     -30     -20     -10       0       10      20      30      40      50      60     70      80      90     100     110     120     130 oF

AGMA 5 EP, ISO VG 220

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
oF -40     -30     -20     -10       0       10      20      30      40      50      60     70      80      90     100     110     120     130 oF

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.

Oil Capacities

Gearbox
Units with dual motor input .....................  48 pints (22.7 L)
Brake (Hydraulic Oil) ..............................  1 pint (0.5L)

As a general rule, the gearbox is fi lled with the appropriate 
amount of gear oil if the oil is visible anywhere in the sight 
glass. Readings should be taken only when the gearbox 
has been idle 20 minutes or more to allow oil to settle.

Oil level must be visible in the sight glass. If oil level 
is not visible in sight glass, the planetary hoist may be 
underfi lled. Less than the appropriate amount of lube oil 
may lead to damage of the geartrain which may cause 
a loss of load control resulting in death or personnel 
injury.

Oil escaping from the vent plug is an indication the 
gearbox may be overfi lled. Overfi lling the gearbox may 
cause overheating and potential damage to seals and 
other components.

CAUTION
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GEARBOX SERVICE

RING GEAR
OUTPUT PLANET
CARRIER ASSEMBLY PRIMARY PLANET

CARRIER ASSEMBLY

PRIMARY 
SUN GEAR

DUAL INPUT
ASSEMBLY

OUTPUT 
SUN GEAR

58

BRAKE
ASSEMBLY

23

39

40

14

41

17

44

16 8

43

30

200

THRUST 
WASHER

RING GEAR
ADAPTER

O-RING
O-RING

CAPSCREW

LOCKWASHER

Before disassembling the gearbox, drain the oil and clean 
the outside surfaces to avoid contaminating the gears and 
bearings.  Make alignment marks on bolted fl ange con-
nections to ease re-assembly.

NOTE:   The output planet carrier assembly must be re-
moved from the ring gear from the output side of the ring 
gear and the primary planet carrier assembly must be re-
moved from the input side of the ring gear.  This is re-
quired because the primary and output teeth on the ring 
gear are not aligned.

Exercise extreme caution when the ring gear is pulled 
away from the drive mounting.  The output and primary 
planet carrier assemblies are not restrained in the ring 
gear.  The output planetary gear assembly weighs ap-
proximately 385 lbs (175 kg), and the primary planet 
carrier assembly weighs 260 lbs (118 kg).  A planet car-
rier assembly falling from the ring gear could result in 
severe personnel injury or death. 

The RD1400B assembly weighs approximately 1730 
lbs (785 kg), without gear oil or a hydraulic drive mo-
tor. Ensure lifting equipment and rigging has adequate 
capacity and use proper lifting methods to reduce the 
possibility of damage to parts or property, or injury to 
personnel.

DISASSEMBLY
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1. If required, remove the hydraulic motor along with any 
valve(s) and all hoses.

2. Observe the warning given in the Warning Box above 
and remove the RD1400B from the drive.

3. Remove the output planet carrier assembly (8) from 
the ring gear.  Remove the thrust washer (17).

 NOTE: The output sun gear (44) is secured to the pri-
mary planet carrier with two (2) retaining rings and will 
be removed with the planet carrier assembly.

4. Carefully position the unit on a stable platform with the 
input housing assembly (30), or motor end, facing up.

5. Remove the bolts and washers (40 & 39) securing the 
input housing (30) to the ring gear adapter (58) and 
carefully remove the input housing assembly.

 NOTE: To remove the input housing, install a ¾”- UNC 
lifting eye into the motor mounting bolt closest to the 
center of the input housing. Lift slowly to ensure the 
bull gear does not come free of the bull gear shaft.

6. Remove the primary planet carrier assembly (43) with 
output sun gear from the ring gear.  Remove the pri-
mary sun gear (41).  

Refer to Brake, Overrunning Clutch, and Planet Carrier 
Service sections in this manual for subassembly service 
instructions.

Thoroughly clean all parts and inspect for signs of wear 
or damage.

Examine the bearings for indications of spalling, brinelling, 
corrosion, heat discoloration or other signs of abnormal 
wear. The bearing cages should be inspected for wear or 
deformations. If any of these indications are found, the 
bearing should not be re-used and should be replaced. 

Inspect all machined surfaces and bearing and seal bores 
for damage or excessive wear.

Examine the ring gear teeth for excessive wear, pitting or 
spalling. Inspect the roots of the teeth for indications of 
cracking due to fatigue or abuse. If cracks are noted or 
suspected to be present, perform a Non-destructive in-
spection of the ring gear using Magnetic Particle Inspec-
tion (MPI), X-Ray or other NDT process intended to detect 
slight cracks at the tooth root. If cracks are found, replace 
the ring gear.  If excessive pitting or abnormal wear is 
present, replace the ring gear.

The primary planet carrier assembly weighs approxi-
mately 260 lbs (118 kg). Ensure lifting equipment and 
rigging has adequate capacity and use proper lifting 
methods to reduce the possibility of damage to parts or 
property, or injury to personnel.

CAUTION

The fi nal planet carrier assembly weighs approximately 
385 lbs (175 kg). Ensure lifting equipment and rigging 
has adequate capacity and use proper lifting methods 
to reduce the possibility of damage to parts or property, 
or injury to personnel.

CAUTION

The  input housing assembly weighs approximately 260 
lbs (118 kg). Ensure lifting equipment and rigging has 
adequate capacity and use proper lifting methods to re-
duce the possibility of damage to parts or property, or 
injury to personnel.

CAUTION
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Assemble the Brake, Input Housing, and Planet Carrier 
Assemblies following instructions in this manual.

NOTE:   The output planet carrier assembly must be in-
stalled into the ring gear from the output side of the ring 
gear and the primary planet carrier assembly must be in-
stalled from the input side of the ring gear.  This is required 
because the primary and output teeth on the ring gear are 
not aligned.

1. Install the primary planet carrier assembly into the ring 
gear.  Install the primary sun gear.

2. Install o-ring (14) on the ring gear adapter (58) and 
lightly grease.  Place the ring gear adapter on the ring 
gear (16) and secure with bolts (40) and lockwashers 
(39).   Torque the bolts to 170 ± 10 ft. lbs. (230 ± 

 15 N•m).

3. Install o-ring (23) on input assembly and lightly grease.  
Carefully place the input housing (30) on the ring gear 
adapter (58) and secure with the bolts and washers (40 
& 39) securing the input housing (30) to the ring gear 
adapter (58).  Torque bolts (40) to  170 ± 10 ft. lbs. (230 
± 15 N•m).

 NOTE: The output sun gear (44) is secured to the pri-
mary planet carrier with two (2) retaining rings. Ensure 
the retaining rings are properly installed before lifting 
this assembly to reduce the possibility of damaging 
parts.

4. Install the primary sun gear (41) into the splines on the 
bull gear (34).

5. Install the thrust washer (17) onto the output planet 
carrier. Apply grease to hold in place.

6. Install the output planet carrier assembly into the ring 
gear engaging onto the splines of the output sun gear.

7. Secure the ring gear with planetary gear installed to 
the driven unit.  

8. Ensure all plugs are installed in the proper ports in 
the input housing and output shaft. Install the brakes, 
counterbalance valves, and hydraulic drive motors 
onto the input housing. 

9. Fill the drive to the correct level with the appropriate 
gear oil and reinstall the plugs prior to operation.

10. Fill the brakes with hydraulic oil to the level plug (ap-
proximately 1 pint).

ASSEMBLY

Exercise  extreme caution when handling the RD1400B 
pulled away from the drive mounting.  The output and 
primary planet carrier assemblies are not restrained 
in the ring gear.  The output planetary gear assembly 
weighs approximately 385 lbs (175 kg), and the prima-
ry planet carrier assembly weighs 260 lbs (118 kg).  A 
planet carrier assembly falling from the ring gear could 
result in severe personnel injury or death. 

The  fi nal planet carrier assembly weighs approximately 
385 lbs (175 kg). Ensure lifting equipment and rigging 
has adequate capacity and use proper lifting methods 
to reduce the possibility of damage to parts or property, 
or injury to personnel.

CAUTION

The input housing assembly weighs approximately 260 
lbs (118 kg). Ensure lifting equipment and rigging has 
adequate capacity and use proper lifting methods to re-
duce the possibility of damage to parts or property, or 
injury to personnel.

CAUTION

The primary planet carrier assembly weighs approxi-
mately 260 lbs (118 kg). Ensure lifting equipment and 
rigging has adequate capacity and use proper lifting 
methods to reduce the possibility of damage to parts or 
property, or injury to personnel.

CAUTION

Exercise extreme caution when the ring gear is pulled 
away from the drive mounting.  The output and primary 
planet carrier assemblies are not restrained in the ring 
gear.  The output planetary gear assembly weighs ap-
proximately 385 lbs (175 kg), and the primary planet 
carrier assembly weighs 260 lbs (118 kg).  A planet car-
rier assembly falling from the ring gear could result in 
severe personnel injury or death. 

The RD1400B assembly weighs approximately 1730 
lbs (785 kg), without gear oil or a hydraulic drive mo-
tor. Ensure lifting equipment and rigging has adequate 
capacity and use proper lifting methods to reduce the 
possibility of damage to parts or property, or injury to 
personnel.

Failure to fi ll the RD1400B assembly with the proper lu-
bricant BEFORE operation will result in immediate gear 
failure. Be sure to use the proper lubricant for your ap-
plication and the prevailing ambient temperature where 
the machine will be operated. Refer to the “Preventive 
Maintenance” section of this manual for further details.
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DISASSEMBLY

1. Position the planet carrier assembly on a stable work 
surface resting securely on the output sun gear.

2. Remove the three (3) retaining rings (52) from the 
planet pin bores.

3. Carefully move the carrier assembly to a hydraulic 
press table and position it on the table in a stable man-
ner supported on both sides of the planet pin with the 
output sun gear facing upward. Using the hydraulic 
press, separately force the planet pins (51) through 
the planet carrier (43) toward the retaining ring end. 
DO NOT allow the planet pins to fall to the fl oor and be 
damaged.

4. Remove the forty (40) loose bearing rollers (20), the 
bearing spacer (19) and the two (2) thrust washers (21) 
from each planet gear bore as the pins are removed to 
reduce the possibility of handling damage or lost parts. 
Remove the planet gears (18) from the carrier.

5. With the planet gears removed from the carrier, remove 
the inboard retaining ring (42) securing the output sun 
gear (44) to the carrier, and separate the carrier and 
the sun gear.

6. Remove the thrust bearing (68) and thrust race (72).

Thoroughly clean all parts and inspect for signs of wear or 
damage.

Examine the planet pins and bearing rollers for indications 
of spalling, brinelling, corrosion, heat discoloration or oth-
er signs of abnormal wear. If any of these indications are 
found, replace the damaged parts.
 
Inspect the thrust washers for excessive wear or material 
transfer. Replace the thrust washers if wear is present.

Inspect all machined surfaces for damage or excessive 
wear.

Examine the planet gear teeth for excessive wear, pitting 
or spalling. If excessive pitting or abnormal wear is pres-
ent, the gear(s) should be replaced.

Examine the output sun gear teeth for signs or pitting, spal-
ling or excessive wear, or for indications of fretting where 
the sun gear meshes with the planet carrier. If any of these 
conditions exist, or if signs of excessive wear are present, 
replace the sun gear.

PRIMARY PLANET CARRIER SERVICE

The primary planet carrier assembly weighs approxi-
mately 260 lbs (118 kg). Ensure lifting equipment and 
rigging has adequate capacity and use proper lifting 
methods to reduce the possibility of damage to parts or 
property, or injury to personnel.

CAUTION

Observe the proper safety procedures when operating 
a hydraulic press. Failure to follow safety procedures 
can result in personal injury or death to the operator or 
personal injury to fellow workers nearby.

If the planet carrier is not properly supported or if exces-
sive force is applied to the planet pin, damage to planet 
carrier can occur.

CAUTION

The primary planet carrier weighs approximately 82 lbs 
(37 kg). Use proper lifting methods to reduce the pos-
sibility of damage to parts or property, or injury to per-
sonnel.

CAUTION

The output sun gear weighs approximately 52 lbs (24 
kg). Use proper lifting methods to reduce the possibility 
of damage to parts or property, or injury to personnel.

CAUTION

21
20

19
18

4372
68

42

44

42
51

52

ITEM DESCRIPTION QTY
- PRIMARY PLANET CARRIER ASSY 1

18 PRIMARY PLANET GEAR 3
19 BEARING SPACER 3
20 ROLLER 120
21 THRUST WASHER 6
42 EXTERNAL RETAINING RING 2
43 PRIMARY PLANET CARRIER 1
44 OUTPUT SUN GEAR 1
51 PRIMARY PLANET PIN 3
52 INTERNAL RETAINING RING 3
68 THRUST BEARING 1
72 THRUST RACE 1
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ASSEMBLY

1. If previously removed, install a retaining ring (42) into 
the inboard groove on the output sun gear (44). 

2. Insert the output sun gear into the splines in the prima-
ry planet carrier (43). Install the second retaining ring 
(42) into the exposed groove in the sun gear inside the 
planet carrier.

3. Apply a light coat of grease to the thrust bearing (68) 
and thrust race (72) and install in the planet carrier.

4. Apply a liberal coating of oil soluble grease to the face 
of one of the thrust washers (21) and center the thrust 
washer to one face of one of the planet gears (18). 
Position the planet gear and thrust washer on a clean 
work surface resting on the thrust washer. Apply a lib-
eral coating of grease to the bore of the planet gear. 
Insert twenty (20) loose rollers (20) into the bottom of 
the bore against the thrust washer. Apply the grease to 
the rollers as needed to aid retaining them in position 
within the bore. Install a bearing spacer (19) on top 
of the row of bearing rollers. Stack a second row of 
twenty (20) bearing rollers (20) on top of the spacer. 
Place a second thrust washer (21) on top of the bear-
ing.

 Repeat this process for each of the remaining planet 
gears.

5. Position the planet carrier and sun gear assembly on a 
stable work surface resting on the sun gear.

6. Carefully move and position the gear and bearing as-
semblies into the proper position in the planet carrier in 
alignment with the planet pin bore. Insert a planet pin 
(51) through the bore, knurled end fi rst. Ensure the 
planet pin is resting in the bore at the bottom side of 
the carrier, properly aligned with the lower bore.

7. Carefully move the planet carrier sub-assembly to the 
hydraulic press and position on the press table with 
the sun gear facing downward. Support the carrier as-
sembly securely on the body of the carrier with the sun 
gear freely suspended. 

 Apply just enough pressure with the hydraulic press 
against the planet pin to permit installation of the re-
taining ring (52) to secure the planet pin in the carrier. 

 Repeat for this process for the remaining planet pins.
The primary planet carrier weighs approximately 82 lbs 
(37 kg). Use proper lifting methods to reduce the pos-
sibility of damage to parts or property, or injury to per-
sonnel.

CAUTION

The planet carrier combined with the output sun gear 
weighs approximately 134 lbs (61 kg). Ensure lifting 
equipment and rigging has adequate capacity and use 
proper lifting methods to reduce the possibility of dam-
age to parts or property, or injury to personnel.

CAUTION

The primary planet carrier assembly weighs approxi-
mately 260 lbs (118 kg). Ensure lifting equipment and 
rigging has adequate capacity and use proper lifting 
methods to reduce the possibility of damage to parts or 
property, or injury to personnel.

CAUTION

Observe the proper safety procedures when operating 
a hydraulic press. Failure to follow safety procedures 
can result in personal injury or death to the operator or 
personal injury to fellow workers nearby.

If the planet carrier is not properly supported or if exces-
sive force is applied to the planet pin, damage to planet 
carrier can occur.

CAUTION

The output sun gear weighs approximately 52 lbs (24 
kg). Use proper lifting methods to reduce the possibility 
of damage to parts or property, or injury to personnel.

CAUTION
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FINAL PLANET CARRIER ASSEMBLY SERVICE

DISASSEMBLY

1. Position the planet carrier assembly on a stable work 
surface resting securely on splined hub end of the car-
rier.

2. Remove the fi ve (5) retaining rings (10) from the planet 
pin bores.

3. Carefully move the carrier assembly to a hydraulic 
press table and position it on the table in a stable man-
ner with the splined hub end of the carrier facing up-
ward. Using the hydraulic press, separately force the 
planet pins (9) through the planet carrier (8) toward the 
retaining ring end. DO NOT allow the planet pins to fall 
freely to the fl oor and be damaged.

4. Remove the forty-two (42) loose bearing rollers (53), 
the bearing spacer (55) and the two (2) thrust wash-
ers (54) from each planet gear bore as the pins are 
removed to reduce the possibility of handling damage 
or lost parts. Remove the planet gears (15) from the 
carrier.

Thoroughly clean all parts and inspect for signs of wear or 
damage.

Examine the planet pins and bearing rollers for indications 
of spalling, brinelling, corrosion, heat discoloration or oth-
er signs of abnormal wear. If any of these indications are 
found, replace the damaged parts.

Inspect the thrust washers for excessive wear or material 
transfer. Replace the thrust washers if wear is present.

Inspect all machined surfaces for damage or excessive 
wear.

Examine the planet gear teeth for excessive wear, pitting 
or spalling. If excessive pitting or abnormal wear is pres-
ent, replace the gear(s).

The fi nal planet carrier assembly weighs approximately 
385 lbs (175 kg). Ensure lifting equipment and rigging 
has adequate capacity and use proper lifting methods 
to reduce the possibility of damage to parts or property, 
or injury to personnel.

CAUTION

Observe the proper safety procedures when operating 
a hydraulic press. Failure to follow safety procedures 
can result in personal injury or death to the operator or 
personal injury to fellow workers nearby.

If the planet carrier is not properly supported or if exces-
sive force is applied to the planet pin, damage to planet 
carrier can occur.

CAUTION

Each planet gear weighs approximately 50 lbs (23 kg). 
Use proper lifting methods to reduce the possibility of 
damage to parts or property, or injury to personnel.

CAUTION

The primary planet carrier weighs approximately 170 
lbs (77 kg). Use proper lifting methods to reduce the 
possibility of damage to parts or property, or injury to 
personnel.

CAUTION

10

9
8

15

55
53

54 ITEM DESCRIPTION QTY
FINAL PLANET CARRIER ASSY 1

8 FINAL PLANET CARRIER 1
9 FINAL PLANET PIN 5
10 RETAINING RING 5
15 FINAL PLANET GEAR 5
53 ROLLER 210
54 THRUST WASHER 10
55 BEARING SPACER 5
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ASSEMBLY

1. Apply a liberal coating of oil soluble grease to the face 
of one of the thrust washers (54) and center the thrust 
washer to one face of one of the planet gears (15). 
Position the planet gear and thrust washer on a clean 
work surface resting on the thrust washer. Apply a lib-
eral coating of grease to the bore of the planet gear. 
Insert twenty-one (21) loose rollers (53) into the bottom 
of the bore against the thrust washer. Apply the grease 
to the rollers as needed to aid retaining them in posi-
tion within the bore. Install a bearing spacer (55) on 
top of the row of bearing rollers. Stack a second row 
of twenty-one (21) bearing rollers (53) on top of the 
spacer. Place a second thrust washer (54) on top of the 
bearing.

 Repeat this process for each of the four (4) remaining 
planet gears.

2. Position the planet carrier (8) on a stable work surface 
resting on the splined hub end of the carrier.

3. Carefully move and position the gear and bearing as-
semblies into the proper position in the planet carrier 
in alignment with the planet pin bore. Insert a planet 
pin (9) through the bore, knurled end fi rst. Ensure the 
planet pin is resting in the bore at the bottom side of the 
carrier, properly aligned with the lower bore.

4. Carefully move the planet carrier sub-assembly to the 
hydraulic press and position on the press table resting 
on the splined hub end of the carrier. 

 Apply just enough pressure with the hydraulic press 
against the planet pin to permit installation of the re-
taining ring (10) to secure the planet pin in the carrier. 

 Repeat for this process for the remaining planet pins.

The primary planet carrier assembly weighs approxi-
mately 385 lbs (175 kg). Ensure lifting equipment and 
rigging has adequate capacity and use proper lifting 
methods to reduce the possibility of damage to parts or 
property, or injury to personnel.

CAUTION

Observe the proper safety procedures when operating 
a hydraulic press. Failure to follow safety procedures 
can result in personal injury or death to the operator or 
personal injury to fellow workers nearby.

If the planet carrier is not properly supported or if exces-
sive force is applied to the planet pin, damage to planet 
carrier can occur.

CAUTION

The fi nal planet carrier weighs approximately 170 lbs 
(77 kg). Use proper lifting methods to reduce the pos-
sibility of damage to parts or property, or injury to per-
sonnel.

CAUTION
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INPUT HOUSING ASSEMBLY SERVICE

DISASSEMBLY

1. Support the input housing assembly on a stable work 
surface with the bull gear facing upward.

2. Remove and discard the safety wire (37). Remove the 
three (3) capscrews (38) and bearing retainer plate 
(36) from the bull gear shaft (73). 

3. Remove the bearing cone from the inboard bearing 
assembly (35).

4. Using two (2) pry bars located approximately 180° 
apart, pry upward on the bull gear (34) to raise the bull 
gear off the bearing cone and remove the bull gear 
from the bull gear shaft.

 NOTE: The bearings (35) installed on each end of the 
bull gear shaft (73) are a matched set. If bearing re-
placement is required, both bearing assemblies must 
be replaced as a set.

5. Carefully tap the bull gear shaft out of the housing 
bore. 

6. Remove the O-ring (76) from the bull gear shaft and 
discard.

27

29

50

30
26

24

25

28

Bull Gear

Input Pinion

34

35

76

73

36

37

38

The input housing assembly weighs approximately 260 
lbs (118 kg). Ensure lifting equipment and rigging has 
adequate capacity and use proper lifting methods to re-
duce the possibility of damage to parts or property, or 
injury to personnel.

CAUTION

The bull gear weighs approximately 110 lbs (50 kg). 
Use proper lifting methods to reduce the possibility of 
damage to parts or property, or injury to personnel.

CAUTION

The outboard bearing cup may be pushed out its bore 
and become dislodged. Do not allow it to drop and be-
come damaged.

CAUTION

Do not allow the bull gear shaft to drop out of the input 
housing and become damaged.

CAUTION

ITEM DESCRIPTION QTY
DUAL INPUT ASSEMBLY 1

24 BEARING CUP 2
25 BEARING CONE 2
26 PINION 2
27 BEARING CUP 2
28 BEARING CONE 2
29 BEARING RETAINER 2
30 DUAL INPUT HOUSING 1
34 GEAR, BULL 1
35 BEARING ASSY 1
36 RETAINER PLATE 1
38 CAPSCREW 3
50 CAPSCREW 12
73 BULL GEAR SHAFT 1
76 O-RING 1
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7. Turn the input housing over with the motor mounting 
pad facing upward. Remove the six (6) capscrews (50) 
securing the bearing retainer in the motor pilot bore 
of the input housing, and remove the bearing retainer. 
The input pinion (26) and bearings may be removed 
by pressing the pinion out toward the motor mounting 
surface.

8. Repeat step 7 for other input pinion.

 NOTE: If bearing replacement is required, remove the 
remaining bearings and races at this time.

Thoroughly clean all parts and inspect for damage and 
signs of wear.

Inspect the bearings for signs of spalling, brinelling, corro-
sion, discoloration, material displacement or other signs of 
abnormal or excessive wear. The bearing cages should be 
inspected for wear or deformation. If any of these condi-
tions are noticed, replace the bearings.

Inspect the gears for pitting or signs of abnormal or ex-
cessive wear. Replace any gears with excessive wear or 
pitting.

Inspect all seal surfaces for scoring or other damage that 
may damage mating seals. Inspect all machined surfaces 
and bearing bores signs of damage or excessive wear. 
Repair or replace parts as required.

The outboard bearing cup (27) and the inboard bearing 
cone (25) may become dislodged from the input pinion 
(26) during this process. Do not allow them to drop and 
become damaged.

CAUTION

The  input housing weighs approximately 130 lbs (59 
kg). Use proper lifting methods to reduce the possibility 
of damage to parts or property, or injury to personnel.

CAUTION
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1. Press both bearing cones (25 & 28) onto the input pin-
ion (26).

 NOTE: Be careful to not press on the rollers or cage, 
and ensure the bearings seat fully against the shoul-
der on each end of the pinion.

2. Position the input housing (30) on a sturdy work sur-
face with the motor mounting pad facing up. If previ-
ously removed, insert the bearing cup (24) into the in-
ner bearing bore of the housing. 

3. Install the input pinion into the housing bore with the 
short bearing shoulder located to the inboard end. 

 NOTE: The inboard bearing, located on the short bear-
ing shoulder, is smaller than the outboard bearing.

4. Insert the outboard bearing cup (27) into the housing 
and install the bearing retainer (29) into the bore. Se-
cure the bearing retainer to the housing using six (6) 
capscrews (50). Torque the capscrews to 290 in-lbs 
(33 N-m).   

5. Repeat steps 1 thru 4 for second input pinion.

6. Install a new O-ring (76) onto the bull gear shaft (73). 
Ensure the O-ring seats fully against the shoulder. 
Install the bull gear shaft into the center bore of the 
housing.

7. Carefully turn the input housing over resting securely 
with the motor mounting pad facing down. Support the 
bull gear shaft so it cannot fall out of position.

8. Install the bearing cone of one of the bearing assem-
blies (35) onto the bull gear shaft. Seat it fully against 
the input housing pilot surface. 

9. If previously removed, install the cups of both bear-
ing assemblies (35) into the bearing bores of the bull 
gear. Ensure they are fully seated against the shoulder 
within the bores.

10. Install the bull gear (34) onto the bull gear shaft and 
bearing cone. Insert the remaining bearing cone over 
the bull gear shaft.

11.  Install shims on the bull gear shaft (73) as needed to 
adjust bearings within band of 0.003” (0.08 mm) pre-
load to 0.005” (0.13 mm) endplay.

12. Secure the retainer plate (36) to the bull gear shaft with 
the three (3) capscrews (38). Torque the capscrews to 
38 lb-ft (41 N-m).

 NOTE: Ensure the bull gear shaft is fully seated 
against the housing and the retainer plate rests se-
curely against the bull gear shaft BEFORE the cap-
screws are fully torqued.

13. Secure the bolts with the safety lock wire (37).

14. Check that the bull gear and the input pinions rotate 
smoothly and freely.

ASSEMBLY

The Input pinion endplay should be 0.002” to 0.009” 
(0.05 mm to 0.23 mm).  The retainer (29) is machined 
at the factory if necessary to get this dimension.  If the 
pinion, bearings, or retainer are replaced, the retainer 
may need to be machined to get the endplay in speci-
fi cation.  

CAUTION

The  input housing assembly weighs approximately 260 
lbs (118 kg). Ensure lifting equipment and rigging has 
adequate capacity and use proper lifting methods to re-
duce the possibility of damage to parts or property, or 
injury to personnel.

CAUTION

Do not allow the bull gear shaft to drop out of the input 
housing and become damaged.

CAUTION

The  input housing weighs approximately 130 lbs (59 
kg). Use proper lifting methods to reduce the possibility 
of damage to parts or property, or injury to personnel.

CAUTION
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DISASSEMBLY
1. Remove one of the retaining rings (item 54) from the 

outer race (item 49).  Push the brake shaft (item 1), 
bearings (item 53) and over-running clutch (item 52) 
through the outer race.

2. Use a small punch and hammer to tap one of the bear-
ings (item 53) off of the inner race.  The over-running 
clutch (item 52) can now be removed from the brake 
shaft.  Closely inspect the over-running clutch and the 
polished surfaces of the brake shaft and outer race for 
wear, cracks, pitting, corrosion or mechanical damage.  
Closely inspect the bearings for any signs of damage, 
wear, corrosion, pitting or heat discoloration.

 NOTE: Remove bearing from long end of brake shaft  
fi rst.

ASSEMBLY

1. If both bearings (item 53) have been removed from the 
brake shaft, install one of them now.

2. Install the over-running clutch (52) onto the brake shaft 
(1).  Rotate the brake shaft slightly to get the clutch 
started onto the brake shaft.

3. Install the other bearing onto the brake shaft.

4. The outer race should have one retaining ring (item 
54) installed in one end.  Carefully slide the inner race, 
with bearings and clutch, into the outer race.  Install the 
other retaining ring into the outer race.

For the right hand (RH) reducer drive, the brake shaft 
should rotate freely in the clockwise direction (CW) viewed 
from the motor side.

For the left hand (LH) reducer drive, the brake shaft should 
rotate freely in the counter-clockwise (CCW) direction 
viewed from the motor side.

OVER-RUNNING CLUTCH SERVICE

1

53

54

49

52

53

54

BEARINGSURFACES

NOTE: Outer race (item 49), brake shaft (item 1) and 
Over-running clutch (item 52) are NOT SOLD individu-
ally as replacement parts.  If any of these parts require 
replacement, the entire over-running clutch assembly 
must be replaced.  Carefully note the relative orientation 
between the inner and outer races, and the direction of 
free rotation of the inner race.  The clutch MUST be re-
assembled correctly for proper hoist operation.

The polished surfaces of the brake shaft and outer race 
and the over-running cams must be perfectly smooth to 
insure positive engagement of the clutch.  The slightest 
defect may reduce clutch effectiveness, which may lead 
to loss of load control and result in property damage, 
injury or death.  Replace the entire clutch assembly if 
any component is defective.  For these reasons, the 
over-running clutch assembly should be disassembled 
for inspection only if the hoist has exhibited any unusual 
operation that would point toward a clutch malfunction, 
or the over-running clutch assembly shows external 
signs of mechanical damage. 

Failure to assemble the over-running clutch assembly 
with all parts oriented correctly may result in reduced 
brake effectiveness, which may lead to loss of load con-
trol and result in property damage, injury or death.

ITEM DESCRIPTION QTY
1 INNER BRAKE RACE 1
49 OUTER RACE 1
52 OVERRUNNING CLUTCH 1
53 BALL BEARING 2
54 RETAINING RING 2
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BRAKE SERVICE

DISASSEMBLY

1. Remove retaining ring (33).  Remove the sprag clutch 
assembly, which is mounted to the gearbox input shaft 
(1).  

2. Place the brake assembly on a clean fl at surface with 
the motor end up.  Loosen capscrews (item 18) one 
turn at a time until the spring tension is released, then 
remove motor adapter (item 8).  

3. Remove and discard O-Ring and Backup ring (items 6 
& 7) from the motor adapter.  Remove friction (2) and 
steel discs (3), piston (9) and pressure plate (10). 

4. Remove and discard all O-Rings (6 & 34) and backup 
rings (7 & 35) from the piston.  Remove all springs (12 
& 25) and spring spacer (19).

5. Remove retaining ring (24) and seal (14) and discard 
seal.  Thoroughly clean and inspect the brake housing 
(item 11).  Pay particular attention to the sealing sur-
faces of the piston, and be sure the brake release port 
is clean and free of any contamination.
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INPUT SPLINE TO ROTATE FREELY IN
CW DIRECTION FOR RH REDUCER DRIVE
(CCW FOR LH REDUCER DRIVE)
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INPUT SPLINE TO ROTATE FREELY ININPUT SPLINE TO ROTATE FREELY IN
CW DIRECTION FOR RH REDUCER DRIVECW DIRECTION FOR RH REDUCER DRIVE
(CCW FOR LH REDUCER DRIVE)(CCW FOR LH REDUCER DRIVE)

ITEM DESCRIPTION QTY
1 SPRAG CLUTCH ASSY 1
2 FRICTION DISC 10
3 BRAKE DISC 11
6 O-RING 3
7 BACK-UP RING 2
8 MOTOR ADAPTER 1
9 PISTON 1
10 PRESSURE PLATE 1
11 BRAKE HOUSING 1
12 DIE SPRING 9
13 BUSHING 1
14 SEAL, LIP 1
16 SHIPPING PLUG HYD 1
17 LOCKWASHER (1/2) 8
18 CAPSCREW (1/2 - 13 X 1-1/2 G8 Z) 8
19 SPRING SPACER 1
23 BLEEDER FITTING 1
24 SNAP RING 1
25 DIE SPRING 3
26 PLUG 5
27 PLUG 2
33 INTERNAL RETAINING RING 1
34 O-RING 1
35 BACK-UP RING 1

Place friction discs on a fl at surface and check for distor-
tion.  Friction material should appear even across entire 
surface with a visible groove pattern.  Replace friction disc 
if splines are worn to a point, disc is distorted or friction 
material is worn unevenly.
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Place steel brake discs on a fl at surface and check for 
distortion.  Visually inspect surfaces of discs for signs of 
material transfer or excessive heat.  Replace steel disc if 
splines are worn to a point, disc is distorted or heat dis-
colored.

Check brake spring free length.  There are two size springs 
in each brake assembly, 9 each large springs (item 12) 
and 3 each small springs (item 25).  Minimum free length 
of the large springs and small springs is 1-15/16 inches 
(49.21 mm).   If any spring is below the length specifi ca-
tion, replace all brake springs. Check all springs for signs 
of cracking or failure.  If a brake spring must be replaced 
for any reason, then ALL brake springs must be replaced.

Inspect the bushing between the shaft and brake housing 
and replace as necessary.

Failure to replace brake springs as a set may result in 
uneven brake application pressure, erratic brake op-
eration and repeated brake spring failure. This could 
cause a loss of load control resulting in personal injury 
or death.
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ASSEMBLY

1. Apply Loctite Aviation Gasket Sealant to the OD of 
seal (14) and install the seal into the brake housing. 
Install snap ring (24). Ensure pipe plug (26) is fl ush or 
below housing. 

2. Apply a light coat of oil to a new O-Ring (6) and Back-
up ring (7) and install them onto the motor support (8) 
as shown.  Backup rings are always placed on the low 
pressure side of the O-Ring.  In this case the backup 
ring is toward the motor mounting surface.

3. Apply a light coat of oil to new O-Rings and Backup 
rings for the brake piston and install them as shown 
below.

 O-Rings and Backup rings should be installed at least 
10 to 15 minutes before the parts are to be assem-
bled.  This time will allow them to recover from being 
stretched into their grooves and will help avoid cutting 
them when parts are assembled.

4. Place the brake housing on a clean fl at work surface.  
Install the spring spacer (19) into the housing (11).  In-
stall all brake springs.

5. Install the pressure plate (item 10) onto the springs.

6. Apply a light coat of oil or petroleum jelly onto the seal-
ing surfaces of the housing and piston and install the 
piston into the housing, seating it against the pressure 
plate.

 NOTE: Lubricate the discs in gear oil prior to assem-
bly.

7. Place the motor adapter on a clean fl at work surface 
with the motor side down.  Install a steel brake disc 
against the spacer, followed by a friction disc.  Alter-
nately install steel and friction discs until 10 friction and 
11 steel discs have been installed.  A steel disc will be 
on the top of the stack.  

8. Carefully turn the motor support over, holding the discs 
in place through the center of the motor support.  In-
stall the motor support into the brake housing, being 
careful not to pinch your fi ngers against the pressure 
plate.

9. Install the eight capscrews and lockwashers (items 17 
& 18), but do not tighten them enough to compress the 
springs.  Install the assembled input shaft/sprag clutch 
(1) through the center of the discs into the housing, 
turning the sprag back and forth to align the outer race 
splines with the brake disc splines.  When all brake 
discs are properly aligned, evenly tighten the eight 
capscrews to compress the brake springs, and torque 
to the value in Torque Table.

10. Install retaining ring (33).

Backup Ring

O-Ring

Pressure Plate
side of piston

Backup RingO-Ring
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HYDRAULIC MOTOR SUB-ASSEMBLY

192171161011981512

131415 5 7 6 4 3

ITEM DESCRIPTION Qty ITEM DESCRIPTION Qty
1 HYD MOTOR 1 11 SENSOR 1
2 MANIFOLD 1 12 ADAPTER 1
3 COUNTERBALANCE VALVE 1 13 ADAPTER, STRAIGHT 1
4 SPLIT FLANGE KIT 2 14 ADAPTER, REDUCER 1
5 SHIPPING PLUG 2 15 SWIVEL 90 DEG ELBOW 2
6 CAPSCREW, METRIC 2 16 HOSE ASSY 1
7 CAPSCREW, METRIC 6 17 O-RING 4
8 REDUCER 1 18 PLUG 2
9 SEAL WASHER 1 19 CAPSCREW, METRIC 2
10 JAM NUT 1

The sensor should have a gap of 0.052 inches (1.3 mm) from the sensor ring.  Gently screw the sensor into the motor 
housing until it lightly contacts sensor ring then back it out 1.25 turns and tighten the jam nut (10).
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EP – Proportional control electric
The electric proportional control with solenoid enables the 
stepless adjustment of the displacement as a function of 
the electric signal. The control is proportional to the applied 
electric control current.

EP1, EP2 positive control ( )

Start of control at V – g min (minimum torque, maximum permis-
sible speed)

End of control at V – g max (maximum torque, minimum speed)

EP5, EP6 negative control ( )

Start of control at V – g max (maximum torque, minimum speed)

End of control at V – g min (minimum torque, maximum permis-
sible speed)

Characteristic EP1/EP5, EP2/EP6
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EP5
EP1

(12 V)

EP6
EP2

(24 V)

Technical data, solenoid EP1, EP5 EP2, EP6

Voltage 12 V (±20 %) 24 V (±20 %)

Start of control 400 mA 200 mA

End of control 1200 mA 600 mA

Limiting current 1.54 A 0.77 A

Nominal resistance (at 20 °C) 5.5 Ω 22.7 Ω

Dither frequency 100 Hz 100 Hz

Actuated time 100 % 100 %

Type of protection see connector design, page 71

The following electronic controllers and amplifiers are available 
for controlling the proportional solenoids: 

BODAS controller RC –
Series 20 ______________________________ RE 95200
Series 21 _______________________________ RE 95201
Series 22 ______________________________ RE 95202
Series 30 ______________________________ RE 95203
and application software

Analog amplifier  – RA (RE 95230)

Electric amplifier  – VT 2000, series 5X (see RE 29904)
(for stationary application)

Further information can also be found on the Internet at
www.boschrexroth.com/mobile-electronics

Note

The spring return feature in the control unit is not a safety 

device

The spool valve inside the control unit can get stuck in an 
undefined position by internal contamination (contamina-
ted hydraulic fluid, abrasion or residual contamination from 
system components). As a result, the axial piston unit can no 
longer supply the flow specified by the operator. 

Check whether your application requires that remedial mea-
sures be taken on your machine in order to bring the driven 

The RD1400B motor has the EP6 Controls.

Note
For reliable control, an operating pressure of at least 30 bar 
is required in A or B. If a control operation is required at an 
operating pressure < 30 bar, an auxiliary pressure of at least 
30 bar is to be applied at port G via an external check valve. 
For lower pressures, please contact us.
Please note that up to 500 bar may be present at port G.
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EP – Proportional control electric
EP5D1, EP6D1
Pressure control, fixed setting

The pressure control overlays the EP function. If the load 
torque increases or a reduction in the swivel angle of the motor 
causes the system pressure to increase, the motor will start 
to swivel to a greater angle when the pressure reaches the 
setpoint value of the pressure control.

The increase in the displacement and the resulting reduction 
in pressure cause the control deviation to decrease. With the 
increase in displacement the motor develops more torque, while 
the pressure remains constant.

Setting range on the pressure control valve ____ 80 to 450 bar

Circuit diagram EP5D1, EP6D1: negative control

Sizes 60 to 215

U

T2

T1

Vg min

Vg max

B

A

G

M1

Pressure control setting is 3900 PSI (269 Bar). 
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inches (in.) X  25.4 = millimeters (mm) millimeters (mm) X  0.3937 =  inches (in.)
feet (ft.) X  0.3048 = meters (m) meters (m) X  3.281 =  feet (ft.)
miles (mi.) X  1.6093 = kilometers (km) kilometers (km) X  0.6214 =  miles (mi.)

inches2  (sq.in.) X  645.15 = millimeters2 (mm2) millimeters2 (mm2) X  0.000155 =  inches2 (sq.in.)
feet2 (sq.ft.) X  0.0929 = meters2 (m2) meters2 (m2) X  10.764 =  feet2 (sq.ft.)

inches3 (cu.in.) X  0.01639 = liters (l) liters (l) X  61.024 =  inches3 (cu.in.)
quarts (qts.) X  0.94635 = liters (l) liters (l) X  1.0567 =  quarts (qts.)
gallons (gal.) X  3.7854 = liters (l) liters (l) X  0.2642 =  gallon (gal.)
inches3 (cu.in.) X  16.39 = centimeters3 (cc) centimeters3 (cc) X  0.06102 =  inches3 (cu.in.)
feet3 (cu.ft.) X  28.317 = liters (l) liters (l) X  0.03531 =  feet3 (cu.ft.)
feet3 (cu.ft.) X  0.02832 = meters3 (m3) meters3 (m3) X  35.315 =  feet3 (cu.ft.)
fluid ounce (fl.oz.) X  29.57 = millileters (ml) milliliters (ml) X  0.03381 =  fluid ounce (fl.oz.)

ounces (oz.) X  28.35 = grams (g) grams (g) X  0.03527 =  ounces (oz.)
pounds (lbs.) X  0.4536 = kilograms (kg) kilograms (kg) X  2.2046 =  pounds (lbs.)
tons (2000 lbs.) X  907.18 = kilograms (kg) kilograms (kg) X  0.001102 =  tons (2000 lbs.)
tons (2000 lbs.) X  0.90718 = metric tons (t) metric tons (t) X  1.1023 =  tons (2000 lbs.)
tons (long) (2240 lbs.) X  1013.05 = kilograms (kg) kilograms (kg) X  0.000984 =  tons (long) (2240 lbs.)

inches Hg (60oF) X  3600 = kilopascals (kPa) kilopascals (kPa) X  0.2961 =  inches Hg (60oF)
pounds/sq.in. (PSI) X  6.895 = kilopascals (kPa) kilopascals (kPa) X  0.145 =  pounds/sq.in. (PSI)
pounds/sq.in. (PSI) X  0.0703 = kilograms/sq.cm. (kg/cm2) kilograms/sq.cm. (kg/cm2) X  14.22 =  pounds/sq.in. (PSI)
pounds/sq.in. (PSI) X  0.069 = bars bars X  14.5 =  pounds/sq.in. (PSI)
inches H2O (60oF) X  0.2488 = kilopascals (kPa) kilopascals (kPa) X  4.0193 = inches H2O (60oF)
bars X  100 = kilopascals (kPa) kilopascals (kPa) X  0.01 =  bars

horsepower (hp) X  0.746 = kilowatts (kW) kilowatts (kW) X  1.34 =  horsepower (hp)
ft.-lbs./min. X  0.0226 = watts (W) watts (W) X  44.25 =  ft.-lbs./min.

pound-inches (in.-lbs.) X  0.11298 = newton-meters (N-m) newton-meters (N-m) X  8.851 =  pound-inches (in.lbs.)
pound-feet (ft.-lbs.) X  1.3558 = newton-meters (N-m) newton-meters (N-m) X  0.7376 =  pound-feet (ft.-lbs.)
pound-feet (ft.-lbs.) X  .1383 = kilograms/meter (kg-m) kilogram/meter (kg-m) X  7.233 =  pound-feet (ft.-lbs.)

miles/hour (m/h) X  0.11298 = kilometers/hour (km/hr) kilometers/hour (km/hr) X  0.6214 =  miles/hour (m/h)
feet/second (ft./sec.) X  0.3048 = meter/second (m/s) meters/second (m/s) X  3.281 =  feet/second (ft./sec.)
feet/minute (ft./min.) X  0.3048 = meter/minute (m/min) meters/minute (m/min) X  3.281 =  feet/minute (ft./min.)

mega (M) =  1,000,000 or 10 deci (d) =  0.1 or 10-1

kilo (k) =  1,000 or 103 centi (c) =  0.01 or 10-2

hecto (h) =  100 or 102 milli (m) =  0.001  or 10-3

deka (da) =  10 or 101 micro (m) =  0.000.001 or 10-6

oCelsius = 0.556 (oF - 32) oFahrenheit = (1.8 oC) + 32

COMMON METRIC PREFIXES

TEMPERATURE

POWER

TORQUE

VELOCITY

VOLUME

MASS

PRESSURE

METRIC CONVERSION TABLE

LINEAR

AREA

English to Metric Metric to English
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