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	1. PowerSynchro Transmission
Disassembly &  Assembly
Models
TH336, TH337,
TH406, TH407,
TH414, TH514,
TH417
S/N TDE00100 & After
S/N TDF00100 & After
S/N TBX00100 & After
S/N TBY00100 & After
S/N TBZ00100 & After
S/N TBW00100 & After
S/N TBT00100 & After
31200563
Original
November 3, 2008
 


	2. i01658146
Important Safety Information
Most  accidents that involve product operation, maintenance and repair are caused by failure to observe
basic safety rules or precautions. An accident can often be avoided by recognizing potentially hazardous
situations before an accident occurs. A person must be alert to potential hazards. This person should also
have the necessary training, skills and tools to perform these functions properly.
Improper operation, lubrication, maintenance or repair of this product can be dangerous and
could result in injury or death.
Do not operate or perform any lubrication, maintenance or repair on this product, until you have
read and understood the operation, lubrication, maintenance and repair information.
Safety precautions and warnings are provided in this manual and on the product. If these hazard warnings
are not heeded, bodily injury or death could occur to you or to other persons.
The hazards are identified by the “Safety Alert Symbol” and followed by a “Signal Word” such as
“DANGER”, “WARNING” or “CAUTION”. The Safety Alert “WARNING” label is shown below.
The meaning of this safety alert symbol is as follows:
Attention! Become Alert! Your Safety is Involved.
The message that appears under the warning explains the hazard and can be either written or pictorially
presented.
Operations that may cause product damage are identified by “NOTICE” labels on the product and in
this publication.
Caterpillar cannot anticipate every possible circumstance that might involve a potential hazard.
The warnings in this publication and on the product are, therefore, not all inclusive. If a tool,
procedure, work method or operating technique that is not specifically recommended by Caterpillar
is used, you must satisfy yourself that it is safe for you and for others. You should also ensure that
the product will not be damaged or be made unsafe by the operation, lubrication, maintenance or
repair procedures that you choose.
The information, specifications, and illustrations in this publication are on the basis of information that
was available at the time that the publication was written. The specifications, torques, pressures,
measurements, adjustments, illustrations, and other items can change at any time. These changes can
affect the service that is given to the product. Obtain the complete and most current information before you
start any job. Caterpillar dealers have the most current information available.
When replacement parts are required for this
product Caterpillar recommends using Caterpil-
lar replacement parts or parts with equivalent
specifications including, but not limited to, phys-
ical dimensions, type, strength and material.
Failure to heed this warning can lead to prema-
ture failures, product damage, personal injury or
death.
 


	3. 3
Power Train
Table of  Contents
Table of Contents
Disassembly and Assembly Section
Transmission - Disassemble ............................... 4
Transmission - Assemble ..................................... 34
Accidental machine starting can cause injury or
death to personnel working on the machine.
To avoid accidental machine starting, turn the bat-
tery disconnect switch to the OFF position and re-
move the key. If the machine is not equipped with
a battery disconnect switch, disconnect the bat-
tery cables from the battery and tape the battery
clamps.
Place a do not operate tag at the battery discon-
nect switch location to inform personnel that the
machine is being worked on.
 


	4. 4
Power Train
Disassembly and  Assembly Section
i02211551
Transmission - Disassemble
SMCS Code: 3030-015
Disassembly Procedure
Table 1
Required Tools
Tool Part
Number
Part Description Qty
A 138-7575 Link Bracket 2
B 1U-7262 Telescoping Magnet 1
C 1P-2320 Combination Puller 1
D 1P-1857 Retaining Ring Pliers 1
E 156-7100 Slide Hammer Puller Gp 1
F 1P-0510 Driver Gp 1
G 1P-1856 Retaining Ring Pliers 1
H 1P-2321 Combination Puller 1
J 4C-8359 Eyebolt (M12) 1
K 1P-1860 Retaining Ring Pliers 1
8B-7550 Push-Puller Leg 1
L
8H-0663 Bearing Puller Gp 1
M 1P-0074 Slide Hammer Puller Gp 1
N - Forcing Screw
M4
1
 


	5. 5
Power Train
Disassembly and  Assembly Section
Start By:
a. Remove the transmission and the torque
converter. Refer to Disassembly and Assembly,
“Transmission and Torque Converter - Remove”.
NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.
Refer to Special Publication, NENG2500, “Caterpillar
Tools and Shop Products Guide” for tools and supplies
suitable to collect and contain fluids on Caterpillar
products.
Dispose of all fluids according to local regulations and
mandates.
g01116800
Illustration 1
1. Remove screws (1) in order to remove sensors
(2).
2. Machines that are equipped with five speeds have
additional components that need to be removed.
g01033803
Illustration 2
Transmission Position Sensor and Actuator on the Fifth Speed
a. Remove screws (3) in order to remove sensor
(4).
g00895262
Illustration 3
Personal injury can result from being struck by
parts propelled by a released spring force.
Make sure to wear all necessary protective equip-
ment.
Follow the recommended procedure and use all
recommended tooling to release the spring force.
b. Remove cap (5).
g00895720
Illustration 4
c. Remove spring (6). Use Tooling (B) in order to
remove detent ball (7).
 


	6. 6
Power Train
Disassembly and  Assembly Section
g01033827
Illustration 5
d. Remove bolts (8). Remove actuator (9) and
the O-ring seals from transmission cover (10).
Remove screw (11).
g01033830
Illustration 6
e. Remove locking plate (12) in order to remove
solenoid (13) from actuator (9). Remove O-ring
seals (14) and (15).
f. Remove actuator piston (17) from actuator (9).
Remove O-ring seals (16) and (18).
g01033886
Illustration 7
3. Remove bolts (21). Remove actuator (20) and the
O-ring seals from transmission housing (19).
g00892853
Illustration 8
4. Remove O-ring seals (22) from actuator (20).
g01033887
Illustration 9
5. Remove neutralizing piston (23) and actuator
piston (24) from actuator (20). Remove O-ring
seals (25) and (26).
g01033891
Illustration 10
6. Repeat Step 5 for neutralizing piston (27) and
actuator piston (28).
 


	7. 7
Power Train
Disassembly and  Assembly Section
7. Remove screw (30) and locking plate (31) in order
to remove solenoids (29) from actuator (20).
g01033897
Illustration 11
8. Remove O-ring seals (33) and (34).
9. Repeat Step 7 and Step 8 for solenoid (32).
g00892810
Illustration 12
10. Remove bolts (35). Remove actuator (36) and the
O-ring seals from transmission cover (10).
11. Repeat Step 4 to Step 9 for actuator (36).
g01033899
Illustration 13
g01033901
Illustration 14
12. Remove bolts (37) and (40) and washers (38) and
(41). Remove drive yokes (39) and (42) from both
ends of the output shaft.
g01116695
Illustration 15
g00893167
Illustration 16
13. Attach a suitable lifting device to the transmission
and position the transmission onto suitable
blocking. The weight of the transmission is
approximately 230 kg (507 lb).
Note: Ensure that the suitable blocking allows
clearance between valve housing (43) and the bench.
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Illustration 17
14. Remove bolt (46) and washer (45) in order to
remove fan drive (44) and the O-ring seal.
Illustration 18
15. Remove bolts (47) in order to remove access
panel (48) from transmission cover (10).
g01033909
Illustration 19
16. Remove bolt (49) and washer (50). Remove ring
(52) from roller bearing (51).
Illustration 20
17. Remove bolt (54) in order to remove speed
sensor (53).
Illustration 21
18. Remove O-ring seal (56) from speed sensor (53).
g00893174
Illustration 22
19. Remove bolts (57). Remove modulating valve
(58) and the O-ring seals from transmission cover
(10).
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g01033922
Illustration 23
20. Remove O-ring seals (62) from modulating valve
(58). Remove nut (59) and washer (60) in order to
remove solenoid (61).
g01035103
Illustration 24
21. Remove valve spool (65) from modulating valve
(58). Remove O-ring seals (63) and (64).
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g00893374
Illustration 25
g00893387
Illustration 26
Personal injury can result from being struck by
parts propelled by a released spring force.
Make sure to wear all necessary protective equip-
ment.
Follow the recommended procedure and use all
recommended tooling to release the spring force.
22. Remove spring retainers (71), springs (72), and
detent balls (73). Use Tooling (B) in order to
remove the two detent balls from the transmission
housing. Remove O-ring seals (74) from spring
retainers (71).
g00893598
Illustration 27
23. Use Tooling (N) in order to remove cap (75).
g01033936
Illustration 28
Typical example of Tooling (B)
24. Make sure that shift rail (76) and shift rail (78) are
in the NEUTRAL position. Use Tooling (B) in order
to remove detent balls (77).
 


	11. 11
Power Train
Disassembly and  Assembly Section
g01033941
Illustration 29
Note: Record the positions of clips (79) before
removing bolts (80).
25. Remove bolts (80).
26 .
Attach Tooling (A) to the holes that are shown in
illustration 85.
g01117373
Illustration 30
27. Use Tooling (A) and a suitable lifting device in
order to lift transmission cover (10). The weight of
transmission cover (10) is approximately 42 kg
(93 lb). Lift transmission cover (10) away from
transmission housing (19).
Note: Ensure that the transmission cover is lifted
squarely in order to smoothly disengage the two
locating pins that are between the interface of
transmission cover (10) and transmission housing
(19).
g01043951
Illustration 31
28. Remove O-ring seals (81) from transmission
housing (19).
g00895558
Illustration 32
29. Use Tooling (D) in order to remove retaining ring
(82). Remove bearing (83) from transmission
cover (10).
g01116701
Illustration 33
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g00895560
Illustration 34
30. Use Tooling (E) in order to remove bearing cups
(84), (85), (86), and (87). Remove any shims that
are under bearing cups (84), (85), (86), and (87).
g00895562
Illustration 35
31. Use Tooling (E) in order to remove bearing cup
(88) from transmission cover (10). Remove shims
(89). Use Tooling (D) in order to remove retaining
ring (90).
g01116702
Illustration 36
g01035172
Illustration 37
32. Use Tooling (F) in order to remove seals (91) and
(92) from transmission cover (10).
g00895566
Illustration 38
33. Remove bearing carrier (93).
g01033958
Illustration 39
34. Remove screws (95). Remove tube assembly
(94) and the O-ring seals.
Note: The position of the oil tube in a transmission
with five speeds is different to the position of the oil
tube for a transmission with four speeds.
 


	13. 13
Power Train
Disassembly and  Assembly Section
35. Repeat Step 39 for the other tube assembly.
g01033960
Illustration 40
Cover of a transmission with four speeds
a. Remove screws (97) in order to remove tube
assembly (96).
g01033964
Illustration 41
Cover of a transmission with five speeds
b. Remove screws (99). Remove tube assembly
(98) and the O-ring seals.
g01042376
Illustration 42
36. Remove thrust bearing (100) and sleeve (101)
from input shaft (102).
g00893604
Illustration 43
37. Remove input shaft (102).
g00893605
Illustration 44
38. Use Tooling (K) in order to remove retaining ring
(103). Remove gear (104) from input shaft (102).
g00893606
Illustration 45
39. Remove ring seal (105) from input shaft (102).
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g00893607
Illustration 46
40. Use a suitable press in order to remove bearing
race (106) from input shaft (102).
g01042432
Illustration 47
41. Remove roller bearing (107) from transmission
housing (19).
g00893609
Illustration 48
42. Remove fan drive shaft (108).
g01042449
Illustration 49
43. Remove bearing cup (109) from transmission
housing (19).
g00893610
Illustration 50
44. Remove ring seal (110) from fan drive shaft (108).
g01116704
Illustration 51
45. Use Tooling (H) in order to remove idler gear
(113), thrust washer (112), and bearing cone (111)
from fan drive shaft (108).
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g00893951
Illustration 52
46. Remove needle bearing (114) and thrust washer
(115) from fan drive shaft (108).
g01116708
Illustration 53
47. Use Tooling (H) in order to remove drive gear
(117) and bearing cone (116) from the other end
of fan drive shaft (108).
g00893953
Illustration 54
48. Remove pump drive shaft (118).
g01116711
Illustration 55
49. Remove O-ring seal (122) from pump drive shaft
(118).
50. Use Tooling (H) in order to remove idler gear
(121), thrust washer (120), and bearing carrier
(119) from pump drive shaft (118).
g01035273
Illustration 56
51. Remove needle bearings (124) and thrust washer
(123) from pump drive shaft (118).
g00893956
Illustration 57
52. Use Tooling (G) in order to remove retaining ring
(125) from pump drive shaft (118).
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g00893957
Illustration 58
53. Use a suitable press in order to remove pump
drive gear (126) from pump drive shaft (118).
54. Transmissions with five speeds are equipped with
a shift rail and a fork for the fifth speed.
g00896791
Illustration 59
a. Remove guide rail (127) and remove pin (128).
g01035292
Illustration 60
b. Remove shift rail (129), fork (130), and O-ring
seal (131).
g01116715
Illustration 61
55. Install Tooling (J) on the end of output shaft (132).
Use a suitable lifting device in order to raise output
shaft (132) slightly. The weight of output shaft
(132) is approximately 26 kg (56 lb).
56. Place a pry bar under input drive gear (133) of
forward/reverse shaft (134). Use the pry bar in
order to raise forward/reverse shaft (134) at the
same time as using a suitable lifting device to
raise output shaft (132).
g01035312
Illustration 62
57. Raise forward/reverse shaft (134) and output
shaft (132) sufficiently in order to remove reverse
idler shaft (135) from the transmission.
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g01035363
Illustration 63
58. Remove countershaft (136).
59. Remove forward/reverse shaft (134).
g01035369
Illustration 64
g01035374
Illustration 65
60. Remove output shaft (132), selector forks (137)
and (138), and shift rails (139) and (140).
61. Remove selector forks (137) and (138) and shift
rails (139) and (140) from output shaft (132).
g00895978
Illustration 66
62. Remove pin (141). Remove fork (138) from shift
rail (140) for the third speed and fourth speed.
g00895979
Illustration 67
63. Remove pin (142) before removing fork (137)
from shift rail (139) for the first speed and second
speed.
g01116717
Illustration 68
64. Use Tooling (H) in order to remove first gear
(145), thrust washer (144), and bearing (143) from
output shaft (132).
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g00893984
Illustration 69
65. Remove needle bearings (146) from output shaft
(132).
g00893989
Illustration 70
66. Use Tooling (K) in order to remove retaining ring
(147) that retains synchronizer (148) for the first
speed and second speed.
g00894000
Illustration 71
67. Use a suitable screwdriver in order to lift
synchronizer (148) for the first speed and second
speed from output shaft (132).
Note: Lift synchronizer (148) in one piece in order to
prevent losing internal parts.
g00894027
Illustration 72
68. Remove dog tooth plate (149) from the
synchronizer.
g00894032
Illustration 73
69. Remove inner cone (150) from the synchronizer.
g00894037
Illustration 74
70. Remove friction ring (151) from the synchronizer.
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g00894591
Illustration 75
Example of Damaged Inner Cone (150) and Damaged Friction
Ring (151)
71. Check the surfaces of inner cone (150) and
friction ring (151). Replace the inner cone or the
friction ring with a new part if any of the following
damage is found:
• Scuffing
• Burn marks.
g00894044
Illustration 76
72. Remove outer cone (152) from the synchronizer.
g00894046
Illustration 77
73. Remove connecting blocks (153) from the
synchronizer.
74. Turn the synchronizer onto the other side and
repeat Step 73 to Step 77.
g00894593
Illustration 78
Spring force can cause personal injury or death.
Do not repair until you have read the Operation
and Maintenance Manual.
75. Remove outer ring (154) from inner sprocket
(155).
Note: Take care not to lose energizers (156), locating
pins (157), and springs (158) when outer ring (154) is
removed from inner sprocket (155).
g00894595
Illustration 79
76. Remove second gear (159) from output shaft
(132).
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g00894596
Illustration 80
77. Remove needle bearings (160) from output shaft
(132).
g01116722
Illustration 81
78. Use Tooling (L) in order to remove taper roller
bearing (161) from output shaft (132).
79. Remove tachometer drive (163) from output shaft
(132). The components on output shaft (132)
of a transmission with five speeds are different
to the components on output shaft (132) of a
transmission with four speeds.
g01035411
Illustration 82
Output Shaft of a Transmission with Four Speeds
a. Lift tachometer drive (163) and spacer (162)
off output shaft (132).
g01035419
Illustration 83
Output Shaft of a Transmission with Five speeds
b. Lift tachometer drive (163) and fifth gear (164)
off output shaft (132).
g01047955
Illustration 84
g01035476
Illustration 85
80. Use a suitable press in order to take the load off
retaining ring (165). Use Tooling (K) in order to
remove retaining ring (165).
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Note: Take care not to lose washer (166) that is
located between spacer (162) and tachometer drive
(163).
Note: The spacer in Step 85 is replaced by a fifth
gear for transmissions that are equipped with five
speeds.
g00894601
Illustration 86
81. Remove fourth gear (167) from output shaft (132).
g00894602
Illustration 87
82. Remove needle bearings (168) and spacer (169)
from output shaft (132).
g00894603
Illustration 88
83. Use Tooling (K) in order to remove retaining ring
(170) that secures synchronizer (171) to output
shaft (132).
g00894604
Illustration 89
84. Remove synchronizer (171) for the third speed
and fourth speed from output shaft (132).
Note: Lift synchronizer (171) in one piece in order to
prevent losing internal parts.
g00894609
Illustration 90
85. Remove dog tooth plate (172) from the
synchronizer.
g00894610
Illustration 91
86. Remove outer cone (173) from the synchronizer.
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87. Turn the synchronizer onto the other side and
repeat Step 90 and Step 91.
g01035504
Illustration 92
Spring force can cause personal injury or death.
Do not repair until you have read the Operation
and Maintenance Manual.
88. Remove energizers (177), springs (175), and
steel balls (176).
Note: When outer ring (174) is removed, take care
not to lose energizers (177), springs (175), or steel
balls (176).
g00894637
Illustration 93
89. Remove third gear (178) and needle bearings
(179) from output shaft (132).
g00894664
Illustration 94
90. Remove split seals (180) from forward/reverse
shaft (134).
g01116734
Illustration 95
91. Use Tooling (H) in order to remove input drive
gear (133), spacer (182) and bearing cone (181)
from forward/reverse shaft (134).
g00894689
Illustration 96
92. Remove thrust bearing (183) from the top of
forward primary gear (184).
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g01035603
Illustration 97
93. Remove forward primary gear (184), needle
bearings (185), spacer (186), and thrust washer
(187).
g00894711
Illustration 98
94. Remove retaining ring (188).
g00894719
Illustration 99
95. Remove top plate (189).
g00894726
Illustration 100
96 . Remove friction plate (190) and clutch plate
(191).
97 . Repeat Step 101 until the six friction plates and
the six clutch plates are removed.
g00894934
Illustration 101
Typical Example of Tooling (L)
Personal injury can result from being struck by
parts propelled by a released spring force.
Make sure to wear all necessary protective equip-
ment.
Follow the recommended procedure and use all
recommended tooling to release the spring force.
98 . Use a suitable press in order to take the load
off retaining ring (192) and remove the retaining
ring with Tooling (K).
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g01035669
Illustration 102
99. Remove piston spring (194), support (195), the
piston spring, and spring retainer (193) from the
clutch assembly.
g00894936
Illustration 103
100. Use a suitable air line in order to lift the piston.
Note: A restraining device above the piston is
required in order to prevent injury or damage when
the piston is removed. Place the restraining device
into position prior to the use of any air pressure.
g00894937
Illustration 104
101. Remove piston (196).
g01116738
Illustration 105
102. Use Tooling (L) in order to remove bearing cone
(197) from forward/reverse shaft (134).
g00894940
Illustration 106
103. Remove thrust washer (198) and thrust bearing
(199) from forward/reverse shaft (134).
g00894945
Illustration 107
104. Remove reverse primary gear (200) from
forward/reverse shaft (134).
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g00894955
Illustration 108
105 . Remove needle bearings (201) and thrust
washer (202) from forward/reverse shaft (134).
106 . Turn the forward/reverse shaft onto the opposite
end and repeat Step 99 to Step 106.
g01116739
Illustration 109
107 . Use Tooling (L) in order to remove bearing
cones (203) and (204) from the ends of reverse
idler shaft (135).
g01116740
Illustration 110
108 . Use Tooling (L) in order to remove bearing cone
(205) from countershaft (136).
109. Remove the components from one end of the
countershaft. The components on the countershaft
of a transmission with five speeds are different
from the components on the countershaft of a
transmission with four speeds.
g01116748
Illustration 111
Countershaft of a Transmission with Four Speeds
g00895232
Illustration 112
Countershaft of a Transmission with Four Speeds
a. Use Tooling (L) in order to remove bearing
cone (206) from countershaft (136). Remove
spacer (207) from the countershaft.
g01116751
Illustration 113
Countershaft of a Transmission with Five Speeds
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g01042517
Illustration 114
Countershaft of a Transmission with Five Speeds
b. Use Tooling (H) in order to remove fifth gear
(210), synchronizer (209) for the fifth speed,
and bearing cone (208). Remove needle
bearings (211).
c. Repeat Step 90 and Step 91 for the
synchronizer for the fifth speed.
g00894629
Illustration 115
d. Turn the synchronizer onto the other side and
remove retaining ring (212).
e. Repeat Step 93 for the synchronizer for the
fifth speed.
g01042521
Illustration 116
110. Remove screws (213) that secure tube assembly
(214) to the inside of transmission housing (19).
g01035898
Illustration 117
111. Rem ove tube assembly (214). Remove two
O-ring seals (215) and (216).
g01042609
Illustration 118
112. Remove screw (217) and washer (218). Remove
bolt (219) and washer (220).
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