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FOREWORD
Read and understand this entire manual before operating or servicing your BRADEN Digger Drive. Retain this manual 
for future reference.

This manual contains servicing instructions for the product(s) defi ned. As there may be many product variations, you 
must become familiar with your specifi c BRADEN Digger Drive to fully benefi t from the information contained within 
this publication.

Some illustrations in this manual may show details or attachments that may differ from your specifi c unit. Some com-
ponents in specifi c diagrams may have components removed for clarity.

Whenever a question arises regarding your BRADEN Digger Drive assembly or with this manual, please contact your 
nearest BRADEN OEM or distributor, or contact the PACCAR Winch Division Technical Support Department at:
 Phone:  (918)-251-8511, Monday – Friday, 0800 – 1630 hours CST
 Fax:  (918)-259-1575
 Email:  winch.service@paccar.com
 Internet: www.paccarwinch.com 

Please provide the complete model code and serial number for your unit when making inquiries.

PARTS AND SERVICE

BRADEN provides parts and service thru a network of BRADEN OEM’s and distributors. Parts and service are not 
available directly from the PACCAR Winch Division. For the name of the nearest distributor, contact your OEM’s lo-
cal service branch, or consult your local phone directory for the nearest BRADEN distributor, or contact BRADEN as 
defi ned above.

This emblem is used to warn against potential or un-
safe practices which COULD result in personal injury, 
and product or property damage if proper procedures 
are not followed. 

CAUTION
This emblem is used to warn against unsafe practices 
which COULD result in severe personal injury or death 
if proper procedures are not followed.

Safety informational callouts used in this manual include:
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BRADEN DIGGER MODEL CODE 

EXAMPLE 
BD12A-52-71/20-51C2-A-XXXXX

BD XX A - X X - XX/XX - XX XX - X - XXXXX

BRADEN DIGGER

MODEL DESIGNATION
12 = 12,000 Ft Lb 

DESIGN REVISION
DESIGN CHANGE SERIES 

OUTPUT SHAFT SIZE
5 = 2.50 HEX 
6 = 2.63 HEX 

MOUNTING BOSS SIZE
4 = 1.25 DIA. 
5 = 1.50 DIA. 

GEAR RATIO
71/20 = 70.50:1 LS/19.95:1 HS 

PART NUMBER
BRADEN
ASSEMBLY 
NUMBER

OPTIONS
A = SINGLE ACTING
AIR SHIFT 
S = SINGLE ACTING 
HYD. SHIFT  

MOTOR INPUT
C2 = SAE 2 BOLT C

MOTOR
DISPLACEMENT
51 = 5.10 CID 
64 = 6.40 CID 
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1. Read and understand ALL warning tag information, 
and become familiar with ALL controls BEFORE op-
erating the digger drive.

2. NEVER attempt to clean, oil or perform maintenance 
on a machine or digger drive with the engine or prime 
mover running, unless instructed to do so in this man-
ual.

3. NEVER operate the digger controls unless you are 
properly positioned at the operator’s station, you are 
sure ALL personnel are clear of the work area, AND 
you are properly trained in the safe operation of this 
product.

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

5. Ground personnel should stay in clear view of the 
operator and a safe distance from the digger / auger 
when in use.

6. ALWAYS apply the parking brakes and secure the ve-
hicle as instructed by the OEM or vehicle manufac-
turer before dismounting the vehicle.

7. On vehicles having hydraulically or mechanically con-
trolled equipment or attachments, ensure the equip-
ment is blocked securely before servicing, adjusting 
performing repairs.

8. Inspect the digger and the auger attachment at the 
start of the job and at the beginning of each work shift 
until completion. Defects should be corrected imme-
diately. DO NOT operate a defective auger or digger 
drive unit.

9. Keep equipment in good operating condition. 

10. An equipment warm-up procedure is recommended 
for hydraulically driven equipment during all start-ups, 
and is essential at ambient temperatures below +40°F 
(5°C). 

11. DO NOT exceed the maximum pressure, PSI (kPa), or 
fl ow, GPM (LPM), stated in the digger drive specifi ca-
tions.

12. Operate the digger drive at speed, RPM, to match the 
job conditions.

13. DO NOT weld on any part of the digger drive assem-
bly without approval of PACCAR Winch Division Engi-
neering.

14. Use the recommended gear oil as specifi ed in this 
manual, and the recommended hydraulic fl uid as 
specifi ed by the OEM or vehicle manufacturer in their 
equipment manual.

15. Keep the hydraulic system clean and free of contami-
nation at all times.

16. Install switches or valves that will shut off power to the 
digger drive in locations where they can be reached by 
anyone entangled in the rotating auger.

17. “Deadman” controls, which automatically shut off pow-
er to the drive whenever the operator leaves his sta-
tion, should be installed whenever possible.

18. NEVER allow anyone to stand or position any part of 
the body directly underneath a raised auger.

19. ALL digger controls should be located within easy 
reach of the operator. The controls should be installed 
in such a manner and location that the operator is re-
moved from the electrical path to ground if the boom or 
auger comes into direct contact with or within proximity 
to an electrically energized conductor.

20. Understand and follow all OSHA regulations related to 
the use of the vehicle and its equipment.

21. Ensure all personnel attend the worksite job briefi ng 
and understand all aspects of the work to be performed 
and the hazards to be avoided.

22. Follow the OEM’s, or vehicle manufacturer’s recom-
mendations for proper vehicle placement and set up to 
permit safe use of the equipment.

23. Perform all pre-operation and daily inspections re-
quired by the vehicle manufacturer. Refer to the OEM 
or vehicle manufacturer’s operator’s manual for further 
information.

24. Wear all required OSHA approved personal protective 
equipment and take all necessary precautions when 
operating the digger drive to reduce possible electro-
cution hazards.

GENERAL SAFETY RECOMMENDATIONS
Safety for operators and ground personnel is of prime concern. Always take the necessary precautions to ensure the 
safety of others as well as yourself. To properly ensure safety, the prime mover and digger drive MUST be operated 
with care and concern by the operator for the equipment. The operator MUST also have thorough knowledge of the 
machine’s performance capabilities.

Failure to obey the following safety recommendations 
may result in property damage, injury or death.
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DIMENSIONAL DRAWING

RECOMMENDED GEAR OIL
For simplicity, BRADEN has listed (1) readily available products in each temperature range which has  been 
tested and found to meet our specifi cations. This is not to say that other lubricant brands would not perform 
equally 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.

Gear Oil Capacity = 8.5 Pints (4.0 L)

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

oC -40             -30             -20             -10                0                10               20          30              40               50        oC

NOTE: SHADED TEMPERATURE RANGE IN THE CHART ABOVE NOT RECOMMENDED FOR i

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

oC -40             -30             -20             -10                0                10               20          30              40               50        oC

NOTE: SHADED TEMPERATURE RANGE IN THE CHART ABOVE NOT RECOMMENDED FOR SEVERE OR SUSTAINED FAST DUTY CYCLE
 APPLICATIONS.i

MOBILUBE HD 85W-140

MOBILUBE HD 80W-90 OR AGMA 4 EP,  ISO VG 150

Drive assemblies are factory filled with ISO 150 Grade industrial gear oil. Consult your oil supplier for other equivalent
oils if required.

* Lubricants identified in this range are synthetic.

MOBILGEAR SHC 150 *

MOBILGEAR SHC 460 *

DIGGER DRIVE SPECIFICATIONS:

RATING - 12,000 FT LBS (16,272 N-m)

RATIO    - 70.50:1 LOW SPEED
                 19.95:1 HIGH SPEED

SHIFT PRESSURE:
HYDRAULIC - 150 PSI (10.3 BAR) MIN  /  600 PSI (41.4 BAR) MAX

AIR  -  150 PSI (10.3 BAR) MIN  /  600 PSI (41.4 BAR) MAX

NOTE: UNIT DOES NOT SHIFT ON THE FLY. IT MUST BE STOPPED 
COMPLETELY BEFORE SHIFTING.  NO SIDE LOAD PERMITTED ON 
OUTPUT SHAFT.

6.75
(171)

 6.38
(162)

11.38
(289)

33.47
(850)

31.47
(799)

14.97
(380) BOSS DIAMETER

SHIFT PORT
-4 ORB (7/16-20 THRD)

1.90
(48)

 6.24
(158)

OIL DRAIN
-8 ORB (3/4-16 THRD)

      OIL FILL, LEVEL & DRAIN
-8 ORB (3/4-16 THRD) 2 PLCS

3.50
(89)

2.00
(51)

13.00
(330)

HEX SHAFT SIZE

.813 (20.7)  THRU

.516  THRU
(13.1)

 4.05
(103)

 5.01
(127)

1.00
(25)

 4.50
(114)

MOTOR PORTS
-16 ORB (1 5/16 - 12 THRD)
& MOTOR ACCESS HOLE
BOTH SIDES

(REFER TO MODEL CODE)

(REFER TO MODEL CODE)
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  • Before any part is removed from the digger drive, all service instructions should be read and 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, for any damage that may have occurred in transit.

  • Use only genuine BRADEN replacement parts, which may be obtained thru your OEM or vehicle manufacturer, or 
through any BRADEN authorized distributor.

  • Never reuse expendable parts such as O-rings and seals.

  • Inspect all machined surfaces for wear or damage…before reassembly operations are begun.

  • Lubricate all O-rings and oil seals with new gear oil or hydraulic fl uid prior to installation.

  • Use a sealing compound on the outside mating surfaces of oil seals. Avoid getting excess sealant on the sealing 
elements or inside parts or passages that conduct oil.

  • Thoroughly clean all parts in a good grade of safety solvent. Wear protective clothing as required.

SERVICE PRECAUTIONS

RECOMMENDED FASTENER TORQUE

Torque LB-FT (N.m) Torque LB-FT (N.m)

Bolt 
Diam.
Inches

Grade 5 Grade 8 Bolt 
Diam.
Inches

Grade 5 Grade 8

Dry Lubed Dry Lubed Dry Lubed Dry Lubed

1/4 8
(11)

6
(8)

12
(16)

9
(12) 3/4 265

(359)
200

(271)
380

(515)
280

(380)

5/16 17
(23)

13
(17)

24
(33)

18
(24) 7/8 420

(569)
325

(441)
600

(813)
450

(610)

3/8 31
(42)

23
(31)

45
(61)

35
(47) 1 640

(868)
485

(658)
910

(1234)
680

(922)

7/16 50
(68)

35
(47)

70
(95)

50
(68) 1 1/8 790

(1071)
590

(800)
1290

(1749)
970

(1315)

1/2 75
(102)

55
(75)

110
(149)

80
(108) 1 1/4 1120

(1518)
835

(1132)
1820

(2468)
1360

(1817)

9/16 110
(149)

80
(108)

150
(203)

110
(149) 1 3/8 1460

(1979)
1095

(1485)
2385

(3234)
1790

(2427)

5/8 150
(203)

115
(156)

210
(285)

160
(217) 1 1/2 1940

(2360)
1460

(1979)
3160

(4284)
2370

(3214) 

To convert LB-FT to Kg-m, multiply LB-FT value by 0.1383 4-2010
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DISASSEMBLY

1. Scribe or mark a line on the outside of the digger drive 
assembly from the bail (18) to the bearing carrier (2) 
to assure proper realignment during reassembly.

2. To drain the gear oil, position the drive assembly on 
its side and remove the plugs (22) from the input as-
sembly (300) and from the bearing carrier (2). Drain 
and dispose of the oil in an environmentally respon-
sible manner.

3. Position the digger drive assembly vertically, support-
ed on the bearing carrier with the output shaft down.

 NOTE: Use a “fi xture” that will support the entire 
weight of the drive assembly and block as required to 
ensure the assembly does not tip or fall during servic-
ing.

The digger drive assembly weighs approximately 295 lb 
(134 kg) dry. Use proper lifting equipment and methods 
to reduce the possibility of damage to the unit or prop-
erty or injury to personnel. 

CAUTION

4. Remove the nuts, washers and bolts (19, 20 & 21) 
and remove the bail (18).

 NOTE: The bolts (19) holding the bail (18) onto the 
drive assembly extend entirely through the bearing 
carrier (2). Use caution when removing these bolts to 
ensure the major components below the bail remain 
safely together.

5. Temporarily place two or three bolts (19) into the holes 
through the drive assembly to aid retention of the ma-
jor parts.

20

21

18

20

19

FIXTURE

22

22
300

BOLTS
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6. Remove the bolts and washers (16 & 17) securing 
the hydraulic motor (14) to the input housing. Remove 
and discard the motor pilot O-ring (15).

 NOTE: Exercise caution when using pry bars or 
screwdrivers to separate the aluminum input housing 
from the steel ring gear to avoid causing damage to 
the O-ring sealing surfaces of the mating parts.

7. Remove the bolts used in step 5 (above) and remove 
the input assembly (300). Remove and discard the 
O-ring (9).

9

300

12

10 11

40014

16

17

15

8. If the low speed sun gear (12) remains in the planet 
carrier assembly, remove it now.

9. Remove the primary planet carrier assembly (400), 
thrust washers (10) and thrust bearing (11).

10. Remove the output ring gear (8). Remove and discard 
the O-ring (9).

8

9

 NOTE: Exercise caution when using pry bars or 
screwdrivers to separate the steel ring gear from the 
aluminum bearing carrier to avoid causing damage to 
the O-ring sealing surfaces of the mating parts.

 NOTE: The output planet carrier assembly (500) and 
output shaft (1) cannot be easily removed from the 
bearing carrier (2) at this time. Refer to Bearing Car-
rier Assembly / Output Planet Carrier Service section 
in this manual for further information.
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INPUT HOUSING SERVICE
DISASSEMBLY

1. Remove the low speed sun gear (12) and thrust 
washer (13) from the high speed sun gear (316).

2. Position the input assembly on a stable work surface 
so that the motor mounting fl ange is facing upward. 
Using a compressor tool fi xed between the lower 
end of the input housing (301) and the spring guide 
plate (309), compress the spring enough to relieve 
the pressure on the retaining ring (310) and carefully 
remove the retaining ring. Remove the spring guide 
plate (309), spring (308) and piston (305). Remove 
and discard the O-rings (306 & 307).

 NOTE: The shifter shaft (313) and bearing (311) will 
remain secured to the piston with the retaining rings 
and will be removed from the bore with the piston. 
It may be necessary to pressurize the brake release 
port with shop air or hydraulic fl uid to force the piston 
out of the bore. Ensure the splines on the shifter shaft 
align with the splines on the low speed sun gear (12) 
to permit disassembly. USE EXTREME CAUTION if 
removing the piston using pressure. Be sure to block 
the upper opening of the input housing with a wooden 
block or other similar item to reduce the possibility of 
the piston coming free of the housing.

3. If required, remove the internal retaining ring (312) 
from the bore of the piston and remove the piston 
off of the bearing (311). To remove the bearing from 
the shifter shaft, remove one of the external retaining 
rings (314) and press or tap the bearing off the shaft. 
If required, remove the inner bearing (315) from the 
bore of the shifter shaft.

4. Turn the input housing over resting on the motor end. 
Remove the retaining ring (319) securing the bearing 
(317) and high speed sun gear (316) into the bore of 
the input housing. Remove the high speed sun gear 
and bearing from the housing.

319

316

301
317

316

13

12

305

312

314

311

314

313

315

301

310

309

308

306

307

305

313

Note: Refer to page 14 for spring compression tool 
detail
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5. If removal of the bearing from the high speed sun gear 
is required, remove the retaining ring (318) securing 
the bearing to the gear and remove the bearing.

6. If required, remove the capscrews (303) securing the 
primary ring gear (302) to the inside of the input hous-
ing.

 NOTE: There are two (2) dowel pins (304) aligning 
the ring gear to the housing. These dowel pins are 
not visible until the ring gear is removed from the 
housing. With the capscrews removed, the ring gear 
may be removed from the housing by carefully pry-
ing upward against the housing. Use caution during 
this procedure to keep from damaging the aluminum 
housing or the ring gear teeth.

INSPECTION

Thoroughly clean and inspect all components.

Inspect the primary ring gear for abnormal wear or pitting 
of the gear teeth. Inspect the shifter shaft and high speed 
sun gear splines for any sign of abnormal wear, pitting or 
burrs on the mating ends of the splines. Inspect the alu-
minum input housing for damage, wear, scoring or burrs, 
particularly in the piston bore and on the sealing lands. 
Inspect the roller bearings for signs of spalling, corrosion, 
discoloration, material displacement or other signs of ab-
normal wear. Inspect the clutch piston for cracking, ab-
normal wear or scoring on the lands between the sealing 
grooves, or for burrs at the edges of the O-ring grooves.

Replace any component(s) exhibiting abnormal wear as 
required.

If the primary ring gear has been removed, thoroughly 
clean all residue from the threaded holes prior to reas-
sembly.

316

317

318

303

302

301
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3. If previously removed, install the bearing (317) onto 
the small end of the high speed sun gear (316) against 
the shoulder. Install the retaining ring (318) into the 
groove on the sun gear and install the high speed 
sun gear into the housing bore, bearing end fi rst. As-
sure the bearing is fully seated against the shoulder 
of the housing and completely exposes the retaining 
ring groove near the outboard end of the bearing pilot 
bore. 

 Install the retaining ring (319) to secure the gear into 
the housing.

4. Reposition the input housing with the motor end fac-
ing upward.

ASSEMBLY

1. Position the input housing on a stable work table with 
the ring gear end facing upward.

2. If the primary ring gear (302) was removed, perform 
the following steps to reassemble, otherwise proceed 
to step 2.

 a)  Ensure the dowel pins (304) are fully inserted into 
the bores in the input housing (301). The dowel pin 
should project .38 - .50 inch (10-12 mm) above the 
housing surface.

 b)  Position the primary ring gear (302) into the input 
housing with the dowel holes aligned with the dowel 
pins in the housing.

 c)  Apply Loctite 7649 “Primer N”, or equivalent, to 
clean capscrews (303) and to the threaded holes in 
the input housing and let dry. Apply Loctite 242, or 
equivalent, to the capscrews and install the cap-
screws to secure the ring gear to the housing. Tighten 
the capscrews to 32 lb-ft (43 N-m) maximum torque.

318

317

316

301

303

302

304 

301

319

301
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8. Install new O-rings (306 & 307) into the grooves of the 
clutch piston (305). Lightly lubricate the O-rings prior 
to installation and provide ample time for the O-rings 
to relax to normal size after installation to reduce the 
possibility of cutting the O-rings during piston instal-
lation. Install the clutch piston into the input housing 
from the motor mounting fl ange end. Seat the piston 
against the shoulder in the housing bore.

 NOTE: During this step, it will be necessary to align 
the splines on the shifter shaft (313) with the splines 
on the high speed sun gear (316) to permit the clutch 
piston to be inserted fully into the bore of the hous-
ing.

 NOTE: Use caution when installing the piston into the 
housing to reduce the possibility of cutting or other-
wise damaging the O-rings. Use constant pressure 
spread over the complete piston diameter to keep 
from binding the piston which can damage the seals, 
piston or housing.

 NOTE: If the low speed sun gear (12) was disassem-
bled from this group, do not reinstall it at this time. 
Refer to the Primary Planet Carrier Service section for 
further info.

5. If previously removed, install the bearing (315) into 
the bore of the shifter shaft (313).

6. If previously removed, install the bearing (311) onto 
the shifter shaft (313) with the bearing positioned be-
tween the two retaining ring grooves. Install the re-
taining rings (314) – one on each side of the bearing.

7. Install the shifter shaft and bearing into the small bore 
of the clutch piston (305). Assure the bearing is fully 
seated against the shoulder in the piston and com-
pletely exposes the outer retaining ring groove. Install 
the outer retaining ring (312) into the groove in the 
piston bore.

314

311

314

313

313

315 306

307

305

312
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310

309

308

9. Install the clutch spring (308) into the bore of the pis-
ton. Install the spring guide plate (309) on top of the 
spring. Using a compressor tool, press the spring 
guide plate and spring against the clutch piston un-
til the spring guide plate is positioned just below the 
lower edge of the retaining ring groove in the housing. 
Install the retaining ring (310), assuring the retaining 
ring is fully seated in the groove for the entire diam-
eter of the ring, and remove the compressor tool.
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Compressor Tool Detail�10.00 Diameter

�3.25 Diameter

�0.656

�0.656

3.00

2.00

10.00

0.6250

Compressor Tool detail:
5/8 Diameter threaded rod 10-inches in length
welded to 1/2-inch bottom plate. 

-Bottom plate measures roughly 10 x 3-inch having a
10-diameter cut across 3 x 1/2-inch stock.

-Top plate measures roughly 3-1/2 x 2-inch having a
3.25-diameter cut across 2 x 1/2-inch stock

-clamping force applied by inserting bottom plate and rod
through assembly, placing the top plate on top of the spring
guide plate and tightening the 5/8” nut until the retaining ring 
can be installed or removed as needed.

5/8 Threaded Rod

1/2 Plate Steel

Bottom Plate

Top Plate
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PRIMARY PLANET CARRIER SERVICE

DISASSEMBLY

1. Remove each of the compound planet gears (402) by 
driving the roll pin (407) into the center of the planet 
gear shaft (403). 

2. Use a punch to drive the roll pins out of the planet 
shafts and discard the roll pins. DO NOT reuse the 
roll pins.

3. Remove the planet shafts from the planet carrier (401) 
and remove the gears (402), bearings (404), bearing 
spacers (405) and thrust washers (406).

4. With all the gears removed, remove the retaining ring 
(409) securing the output sun gear (408) to the planet 
carrier, and remove the sun gear.

406

402404

405

404

406

407

403

401

408401

409
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INSPECTION

Thoroughly clean all parts and inspect for damage and 
wear.

The bearing rollers should not exhibit any irregularities. 
If the rollers show any sign of spalling, corrosion, dis-
coloration, material displacement or abnormal wear, the 
bearing(s) should be replaced. Likewise, inspect the 
bearing cages for unusual wear or deformation, particu-
larly the cage bars. If there is any damage that may impair 
the cage’s ability to separate, retain and guide the rollers 
properly, the bearing(s) should be replaced.

The thrust washer contact areas on the carrier inner sur-
face should be free of any surface irregularities that may 
cause abrasion or friction between the carrier and thrust 
washers. Inspect the thrust washers for any sign of abnor-
mal wear or cracking on the washer faces. 

Inspect the gears and planet shafts for abnormal wear, 
cracking or pitting. The gear teeth should be smooth and 
polished across the contact area. Remove any burrs at 
the edges of the teeth by very lightly grinding, or sanding 
with emery cloth. Replace parts as needed.

ASSEMBLY

1. Place the output sun gear (408) on the workbench 
with the machined shoulder facing upward. Align the 
teeth between the sun gear and planet carrier (401) 
and position the planet carrier on the sun gear against 
the shoulder, exposing the retaining ring groove at the 
end of the sun gear. Install the retaining ring (409), 
ensuring that it is fully seated into the groove.

 NOTE: The sun gear MUST be installed into the plan-
et carrier BEFORE the planet gears can be installed 
as there is no access to the retaining ring with the 
gears installed.

2. Insert two bearings (404) separated by a bearing spac-
er (405) into the bore of the compound planet gear 
(402). Place a thrust washer (406) on each side of the 
gear and position the gear assembly in the opening 
of the planet carrier. Slide the planet gear shaft (403) 
through the carrier, thrust washer, gear assembly and 
remaining thrust washer, and into the outer wall of the 
planet carrier. 

 NOTE: Be careful to avoid damaging the thrust wash-
ers when inserting the planet shafts through the car-
rier. DO NOT “hammer” the shafts through the car-
rier. If they do not insert completely into the carrier 
by hand, remove the planet shaft, inspect the planet 
shaft and carrier bore for any burrs or other damage, 
and reinstall.

Use care when installing the planet shafts through the 
gears in the planet carrier. Using a hammer or other 
similar tool to force the shafts through the gears and 
carrier can lead to damage of the thrust washers which 
can result in gear train failure, which could result in 
property damage, personal injury or death.

403

406

404

405

402

406

404

409

401

408
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3. Carefully align the pin hole in the carrier with the hole 
in planet gear shaft and drive the roll pin (407) into 
place. ALWAYS use NEW roll pins when servicing the 
planet carrier assemblies. 

 When properly positioned, approximately 50% of the 
length of the roll pin will engage the planet gear shaft 
and 50% will remain in the planet carrier.

506

4. With the roll pin properly installed, it will be recessed 
below the edge of the planet carrier. Using a center 
punch, “stake” the carrier next to the pin hole. This will 
distort the edge of the hole so that the roll pin will not 
back out.

5. Repeat these steps for the remaining planet gears.

 NOTE: The three planet gears must be properly timed 
during assembly to aid assembly and reduce the pos-
sibility of damaging components. There are three 
sets of punch marks on each of the compound planet 
gears. Rotate the gears and align the punch marks so 
that each set points toward the center of the planet 
carrier in a counter-clockwise (CCW) sequence 1-2-3. 
Install the low speed sun gear (12) and thrust washer 
(13) while keeping the timing marks in proper align-
ment. (See Fig. A, page 18). Exercise caution when 
handling this assembly to ensure the low speed sun 
gear remains properly engaged with the compound 
planet gears.

 NOTE: If the inner bearing (315) was removed from 
the low speed sun gear, be sure to install it at this 
time.

Ensure the timing of the gears is correct by following 
the above procedure. Improper timing of these gears 
can permit damage to occur to the gearbox. 

CAUTION
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PRIMARY PLANET CARRIER ASSEMBLY

               GEAR TIMING DETAIL

1 PUNCH MARK

3 PUNCH MARKS

2 PUNCH MARKS

304
302

12

402

FIGURE A
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BEARING CARRIER ASSEMBLY / 
OUTPUT PLANET CARRIER SERVICE

DISASSEMBLY

1. Remove the planet gears as defi ned earlier in the Pri-
mary Planet Carrier Service section. 

 NOTE: The procedures for removing the planet gears 
from the output planet carrier assembly are identical 
to those used for the primary planet carrier, except 
that there is a single roller bearing and no bearing 
spacer used at each gear location.

2. With the planet gears removed, remove the retaining 
ring (507) securing the output shaft (1) to the planet 
carrier (501). 

With the output shaft removed from the assembly, the 
output planet carrier is positioned loosely to the bear-
ing carrier within the inboard bearing assembly. Use ex-
treme caution with these parts when handling to reduce 
the possibility of damage or injury due to dropping the 
planet carrier and/or bearing carrier.

CAUTION

7

1

3 4

2

5 6503

506

505

504

502

505

501

507

501

1

3. Using a hydraulic press, push the output shaft (1) out 
of the bearing carrier (2). The shaft must be pressed 
outward from the inboard end.

4. Remove the seal (7) from the outer end of the bearing 
carrier and discard.

INSPECTION

Thoroughly clean all parts and inspect for damage and 
wear.

The bearing rollers should not exhibit any irregulari-
ties. If the rollers show any sign of spalling, corrosion, 
discoloration, material displacement or abnormal wear, 
the bearing(s) should be replaced. Likewise, inspect the 
bearing cages for unusual wear or deformation, particu-
larly the cage bars. If there is any damage that may impair 
the cage’s ability to separate, retain and guide the rollers 
properly, the bearing(s) should be replaced.

The thrust washer contact areas on the carrier inner sur-
face should be free of any surface irregularities that may 
cause abrasion or friction between the carrier and thrust 
washers. Inspect the thrust washers for any sign of ab-
normal wear or cracking on the washer faces. 

Inspect the gears and planet shafts for abnormal wear, 
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2. Install the bearing cone (4) onto the splined end of 
the output shaft (1). Ensure the bearing is fully seated 
against the shoulder on the shaft.

3. Install the bearing cone (6) over the pilot hub on the 
planet carrier (501). Ensure the bearing is fully seated 
against the shoulder on the carrier.

4. Position the output shaft (1) on a hydraulic press table 
with the splined end facing upward. Slide the bear-
ing carrier (2) over the end of the shaft engaging the 
bearing cup and cone. Align the splines of the output 
planet carrier (501) with the splines of the output shaft. 
Using the hydraulic press, apply even pressure to the 
planet carrier until the carrier is properly assembled to 
the shaft and the retaining ring groove on the shaft is 
fully exposed.

cracking or pitting. The gear teeth should be smooth and 
polished across the contact area.  Remove any burrs at 
the edges of the teeth by very lightly grinding, or sanding 
with emery cloth. 

Inspect the output shaft for signs of stress or overload, 
such as cracks or metal displacement near the thru-holes, 
twisting of the shaft, or heavy fretting. Inspect the seal 
land for scoring or other damage that could lead to oil 
leaking past the seal. 

Replace any parts as needed.

ASSEMBLY

NOTE: When reassembling this sub-assembly, DO NOT 
pre-assemble the output planet carrier gears into the 
planet carrier. The planet carrier presses onto the output 
shaft and is secured by a retaining ring which cannot be 
accessed with the gears installed into the carrier.

1. If previously removed, install the bearing cups (3 & 5) 
in their respective bores of the bearing carrier (2).

6

501

4

1

3

5

2
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8. Carefully align the pin hole in the carrier with the hole 
in planet shaft and drive the roll pin (506) into place. 
ALWAYS use NEW roll pins when servicing the planet 
carrier assemblies. 

 When properly positioned, approximately 50% of the 
length of the roll pin will engage the planet gear shaft 
and 50% will remain in the planet carrier.

9. With the roll pin properly installed, it will be recessed 
below the edge of the planet carrier. Using a center 
punch, “stake” the carrier next to the pin hole. This will 
distort the edge of the hole so that the roll pin will not 
back out.

10. Repeat these steps for the remaining planet gears.

11. Apply a light coating of Loctite Aviation Form-a-Gas-
ket #3, or equivalent, to the outside of the seal and 
install the oil seal (7) into the bore and over the output 
shaft. Use constant pressure over the entire surface 
of the seal to reduce the possibility of damaging the 
seal during installation. Wipe away any excess seal 
adhesive after installation.

Use care when installing the planet shafts through the 
gears in the planet carrier. Using a hammer or other 
similar tool to force the shafts through the gears and 
carrier can lead to damage of the thrust washers which 
can result in a hoist gear train failure, which could result 
in property damage, personal injury or death.

Use all necessary precautions for safe operation of a 
hydraulic press. Ensure the work piece is properly po-
sitioned and is stable when applying pressure to the 
parts. Use only as much force as required to expose the 
retaining ring groove completely to allow for proper in-
stallation of the retaining ring. Use of excessive force or 
working on an unstable part can result in damage to the 
parts or machine, or may result in injury to personnel.

CAUTION

503

505

504

502

505

506

5. Clean any debris from the end of the output shaft gen-
erated by the above procedure. Install the retaining 
ring (507) into the groove. Ensure the retaining ring is 
fully seated into the groove for the entire diameter.

6. Insert a bearing (504) into a planet gear (502). Posi-
tion a thrust washer (505) on both sides of the gear 
and insert the gear assembly into a window aligned 
with the planet shaft bore.

7. Carefully insert a planet shaft (503) into the bore and 
through the thrust washers, bearing and gear. 

 NOTE: Be careful to avoid damaging the thrust wash-
ers when inserting the planet shafts through the car-
rier. DO NOT “hammer” the shafts through the car-
rier. If they do not insert completely into the carrier 
by hand, remove the planet shaft, inspect the planet 
shaft and carrier bore for any burrs or other damage, 
and reinstall.
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4. Apply a liberal amount of grease to the thrust washers 
(10) and thrust bearing (11) and install the bearing set 
to the hub of the input planet carrier with one thrust 
washer on either side of the thrust bearing.

5. Carefully install the primary planet carrier assembly 
(400). Align the teeth on the output sun gear with the 
output planet gears. Be sure the low speed sun gear 
(12) remains engaged with the primary planetary clus-
ter gears during assembly.

1. Position the bearing carrier assembly on a stable 
work surface with the output shaft facing down.

2. Install an O-ring (9) over the pilot of the bearing car-
rier. Lubricate the O-ring with clean oil, light grease or 
petroleum jelly.

3. Install the output ring gear (8) over the bearing carrier 
pilot. Rotate the ring gear as required to align the bolt 
holes. Use care to reduce damage to the O-ring or 
aluminum bearing carrier.

DO NOT permit the primary planet carrier assembly to 
drop. Position the assembly carefully against the output 
planet carrier. Damage to the thrust washers and thrust 
bearing can occur if impacted.

CAUTION

If the low speed sun gear becomes disengaged from the 
primary planetary cluster gears, the timing of the gears 
may be incorrect. Ensure the timing of the gears is cor-
rect by following the procedure defi ned in the Primary 
Planet Carrier Service section of this manual (page 11). 
Improper timing of these gears will result in damage to 
the gear train.

CAUTION

ASSEMBLY

9

400

12

10

11

10
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9. Install the O-ring (15) on to the pilot of the hydraulic 
motor (14). Lubricate the O-ring with clean oil, light 
grease or petroleum jelly. Install the hydraulic motor 
onto the motor fl ange of the input housing. Install the 
mounting bolts and washers (16 & 17) and torque to 
130 lb-ft (176 N-m) maximum.

10. Remove the bolts used in step 8 (above) and install 
the bail (18). Orient the bail as required and install the 
bolts, washers and nuts (19, 20 & 21). Torque the nuts 
to 45 lb-ft (61 N-m).

11. Ensure the drain plug (22) is installed in the bearing 
carrier. Fill the digger drive to the correct level with the 
proper gear lubricant. Install and tighten all remaining 
plugs (22).

6. Install an O-ring (9) over the pilot of the input housing 
(301). Lubricate the O-ring with clean oil, light grease 
or petroleum jelly.

7. Install the input assembly (300) onto the output ring 
gear (8). Slowly rotate the input housing as required to 
align the teeth on the primary planetary cluster gears 
with the primary ring gear (302) previously installed 
into the input housing. 

 NOTE: All gearing should rotate smoothly and not 
bind up within the assembly. If any binding occurs, 
disassemble as required and inspect to eliminate the 
interference.

8. Temporarily place two or three bolts (19) into the 
holes through the drive assembly to aid retention of 
the major parts.

DO NOT over-tighten the hydraulic motor mounting 
bolts as the input housing is cast aluminum. Over-tight-
ening these bolts can damage the threads within the 
housing.

CAUTION
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300

302

15
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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.)

inches 2  (sq.in.) X  645.15 = millimeters 2 (mm 2) millimeters 2 (mm 2) X  0.000155 =  inches 2 (sq.in.)
feet2 (sq.ft.) X  0.0929 = meters 2 (m 2) meters 2 (m 2) X  10.764 =  feet 2 (sq.ft.)

inches 3 (cu.in.) X  0.01639 = liters (l) liters (l) X  61.024 =  inches 3 (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.)
inches 3 (cu.in.) X  16.39 = centimeters 3 (cc) centimeters3 (cc) X  0.06102 =  inches 3 (cu.in.)
feet3 (cu.ft.) X  28.317 = liters (l) liters (l) X  0.03531 =  feet 3 (cu.ft.)
feet3 (cu.ft.) X  0.02832 = meters 3 (m 3) meters3 (m3) X  35.315 =  feet 3 (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 (60 oF) X  3600 = kilopascals (kPa) kilopascals (kPa) X  0.2961 =  inches Hg (60 oF)
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/cm 2) 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 H 2O (60 oF) X  0.2488 = kilopascals (kPa) kilopascals (kPa) X  4.0193 = inches H 2O (60 oF)
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 10 3 centi (c) =  0.01 or 10 -2

hecto (h) =  100 or 10 2 milli (m) =  0.001  or 10 -3

deka (da) =  10 or 10 1 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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