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Piston Motor (Wheel Propel) - Assemble

SMCS - 4351-016-YW; 5058-016-YW

Assembly Procedure

Table 1

Required Tools

Tool Part Number Part Description Qty

B 317-3804 Spanner Wrench 1 

D 1P-0510 Driver Gp 1 

E 1P-1862 Pliers 1 

F - Loctite 276 Thread Locker 1 

G 5P-3037 Pusher Plate 1 

H 4C-4032 Loctite 609 Retaining Compound 1 

J 317-5303 Measuring Plate 1 

K 1U-8846 Loctite High Flex GM 1 

L 4C-9507 Loctite 620Retaining Compound 1 

NOTICE

Keep all parts clean from contaminants. 

Contaminants may cause rapid wear and shortened component life.

Note: Cleanliness is an important factor. Before assembly, thoroughly clean all parts in cleaning fluid. 
Allow the parts to air dry. Do not use wiping cloths or rags to dry parts. Lint may be deposited on the parts 
which may cause trouble. Inspect all parts. If any parts are worn or damaged, use new parts for 



replacement. Dirt and other contaminants can damage the precision component. Perform assembly 
procedures on a clean work surface. Keep components covered and protected always. 

Note: Check the O-ring seals for wear or for damage. Replace the components, if necessary. 

Illustration 1 g01408523

1. Raise the temperature of bearing cone (45). Install bearing cone (45) onto shaft (43). 

Illustration 2 g01408574

2. Raise the temperature of race (44). Apply Tooling (H) to shaft (43). Use Tooling (G) and a suitable 
press to install race (44) onto shaft (43). The tapered end of race (44) should face away from the 
bearing. 



Illustration 3 g01408585

3. Lower the temperature of bearing cup (66). Use Tooling (D) to install bearing cup (66) into housing 
(35). 

4. If necessary, install pins (67) into housing (35). 

5. Install cradle bearings (68) into housing (35). 

Note: Steps 6 through 14 are for determining the proper number of shims (34) (not shown) that will 
be installed. 



Illustration 4 g01408606

6. Install shaft (43) into housing (35). Measure the distance from the shoulder on shaft (43) to the top of 
housing (35) and record Dimension (A) to the nearest 0.010 mm (0.0004 inch). 

Illustration 5 g01408628

7. Measure Dimension (B) and record Dimension (B) to the nearest 0.010 mm (0.0004 inch) on special 
washer (47). 

Illustration 6 g01408635

8. Measure Dimension (C) and record Dimension (C) to the nearest 0.010 mm (0.0004 inch) on bearing 
cone (46) and bearing cup (33). 



Illustration 7 g01408647

9. Measure Dimension (D) and record Dimension (D) to the nearest 0.010 mm (0.0004 inch) on 
housing (26). 

Note: Ensure that all existing shims have been removed. 

10. Calculate Dimension (X) and record Dimension (X) to the nearest 0.010 mm (0.0004 inch). 

Note: Dimension (X) is equal to Dimension (A) plus Dimension (D). 

11. Calculate Dimension (Y) and record Dimension (Y) to the nearest 0.010 mm (0.0004 inch). 

Note: Dimension (Y) equals Dimension (B) plus Dimension (C). 

12. Calculate Dimension (Z) and record Dimension (Z) to the nearest 0.010 mm (0.0004 inch). 

Note: Dimension (Z) equals Dimension (X) minus Dimension (Y). 

13. The number of shims is equal to the value of Dimension (Z) with a tolerance of + 0.020 mm 
(+ 0.0008 inch) or − 0.070 mm (− 0.0028 inch). 

Illustration 8 g01408691



14. Use the measurement that was taken in Step 13 to install the proper number of shims (37) (not 
shown) into housing (26). 

15. Lower the temperature of bearing cup (33). Use Tooling (D) to install bearing cup (33) into housing 
(26). 

16. Use Steps 17 through 23 to determine the proper number of shims (53) (not shown) that will be 
installed. 

Illustration 9 g01408860

17. Install washer (52) into barrel (49). Use Tooling (E) to install retaining ring (48). 

Note: Note the orientation of retaining ring (48) from the Disassembly Procedure. 



Illustration 10 g01408867

18. Install barrel (49) into housing (35). Measure Dimension (L) and record Dimension (L) to the nearest 
0.010 mm (0.0004 inch). 

Illustration 11 g01408880

19. Install port plate (36) onto housing (26). Measure Dimension (M) and record Dimension (M) to the 
nearest 0.010 mm (0.0004 inch). 

20. Calculate Dimension (N) and record Dimension (N). 

Note: Dimension (N) equals Dimension (L) minus Dimension (M). 



21. Select a combination of shims (53) (not shown) that equals Dimension (N) minus 0.090 ± 0.040 mm 
(0.0035 ± 0.0016 inch). 

Illustration 12 g01408860

Illustration 13 g01408179

22. Use Tooling (E) to remove retaining ring (48) from barrel (49). Remove washer (52) from barrel 
(49). 

23. Install washer (50), spring (51), washer (52), and the correct number of shims (53) that were 
determined in Step 21. 

Note: Be sure that the tapered edge of washer (50) is facing away from spring (51). 



Illustration 14 g01408159

Improper assembly of parts that are spring loaded can cause bodily 
injury. 

To prevent possible injury, follow the established assembly procedure 
and wear protective equipment.

24. Use Tooling (D) and a suitable press to apply slight compression to barrel assembly (37). Use 
Tooling (E) to install retaining ring (48). 

Note: Note the orientation of the white mark on retaining ring (48). 

25. Steps 25 through 32 are for determining the proper number of shims (57) (not shown) that will be 
installed. 

Illustration 15 g01409043

26. Measure Dimension (P) and record Dimension (P) on plate (58) to the nearest 0.010 mm 
(0.0004 inch). 



27. Measure Dimension (R) and record Dimension (R) on washer (56) to the nearest 0.010 mm 
(0.0004 inch). 

28. Measure Dimension (S) and record Dimension (S) on piston (59) to the nearest 0.010 mm 
(0.0004 inch). 

29. Calculate Dimension (T) and record Dimension (T) to the nearest 0.010 mm (0.0004 inch). 

Note: Dimension (T) equals Dimension (R) plus Dimension (S). 

30. Calculate Dimension (U) and record Dimension (U) to the nearest 0.010 mm (0.0004 inch). 

Note: Dimension (U) equals Dimension (T) minus Dimension (P). 

31. Select a combination of shims (57) (not shown) that equals Dimension (U) minus 0.020 ± 0.010 mm 
(0.0008 ± 0.0004 inch). 

32. Repeat Steps 26 through 31 for plate (62). 

Note: The slipper clearance is 0.020 ± 0.010 mm (0.0008 ± 0.0004 inch). 

Illustration 16 g01408122

33. Install sleeves (55) and sleeves (60) into swashplate (54). 

34. Install pistons (59) and washer (56) to swashplate (54). 

35. Install the correct number of shims (61) that were determined in Step 32. Position plate (62). Apply 
Tooling (F) to screws (63). Install screws (63). Tighten screws (63) to a torque of 35 N·m (26 lb ft). 

36. Install the correct number of shims (57) that were determined in Step 31. Position plate (58). Apply 
Tooling (F) to screws (63). Install screws (63). Tighten screws (63) to a torque of 35 N·m (26 lb ft). 




