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FOREWORD 

This manual has been prepared to provide the customer and the 
maintenance personnel with information and instructions on the mainten­

ance and repair of the CLARK-HURTH COMPONENTS product. 

Extreme care has been exercised in the design, selection of materials and 
manufacturing of these units. The slight outlay in personal attention and 
cost required to provide regular and proper lubrication, inspection at 
stated intervals, and such adjustments as may be indicated will be 
reimbursed many times in low cost operation and trouble free service. 

In order to become familiar with the various parts of the product, its 
principal of operation, trouble shooting and adjustments, it is urged that 
the mechanic study the instructions in this manual carefully and use it as a 
reference when performing maintenance and repair operations. 

Whenever repair or replacement of component parts is required, only Clark­
Hurth Components-approved parts as listed in the applicable parts 
manual should be used. Use of "will-fit" or non-approved parts may 
endanger proper operation and performance of the equipment. Clark­
Hurth Components does not warrant repair or replacement parts, nor 
failures resulting from the use of parts which are not supplied by or 
approved by Clark-Hurth Components. IMPORTANT: Always furnish the 
Distributor with the serial and model number when ordering parts. 
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HOW THE UNITS OPERATE 

The transmission and hydraulic torque portion of the power, train enacts an important role in transmitting 

engine power to the driving wheels. In order to properly mainta in and service these units it il important 

to first understand their fundio" and how they operate. 

The transmission and torque converter function together and operate through a common hydraulic system. 

It is necessary to consider both units in the study of their fundio" and operation. 

To supplement the text below, and for reference use therewith, the following illustrations are provided: 

SECTIONAL VIEWS AND PARTS IDENTIFICATION 

Basic Design ................................. •• • •• . . .. .. . . •. 

Converter and Transmission Case Group .....•. . ..... . .... .. •• • • .... 

Converter Group .........................• . .. . ... . . •• •• •• • ••.... 

Fig. A 

Fig. B 

Fig. C 

Three Speed Gear and Clutch Group ...... , . .. , ••• •• •• • . •.• .. ••.... Fig. 0 

Control Valve Assembly •. ,., ....... , ... • • • • " .•• .. • ••• •. , .....•.. Fig. E 

Parking Brake Group .... , . , , . , . , . , , ........ , ..• • •....... ... •.... 

External Plumbing and Pressure Check Po ints . . ... . • . • ..... , ... , .. , . 

Assembly Instructions . .. 

Fig. F 

Fig. G 

Hg. H 

HR18000 Typical Cross Sect ion ... . .... •• ••• . .... ,. Fig. 1 

The HR Model consists of a torque converter and powershifted transmission in one package mounted directly 

to the engine. 

The shift control valve assembly is mounted directly on the side of the converter housing. The function of 

the control valve assembly is to direct oil under pressure to the desired directional and speed clutch. A pro­

vision is made on certain models to neutralize the transmission when the brakes are applied. T~is is accom­

plished through use of a brake actuated shutoff valve. The speed and direction clutch assemblies are mounted 

inside the transmission case and are connected to the output shaft of the converter by direct gearing. The 

purpose of the speed or directional clutches is to direct the power flow through the gear train to provide 

the desired speed range and direction. 
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With the engine running, the converter charging pump draws oil from the transmission sump through the 

removable oil suction screen and directs it through the pressure regulating valve and oil filter. 

The preuure regulating valve maintains pressure to the transmission control cover for actuating the direc­

tion and speed clutches. This requires a small portion of the total volume of oil used in the system. The 

remaining volume of oil is direded through the torque converter circuit to the oil cooler and returns to 

the transmission for positive lubrication. This regulator valve consists of a hardened valve spool operating 

in a closely fitted bore. The valve spool is spring loaded 10 hold the valve in a closed position. When a 

specific pressure is achieved, the valve spool works against the spring until a port is exposed along the 

side of the bore. This sequence of events provides the proper system pressure. 

After entering the converter housing the oil is directed through the stator support to the converter blade 

cavity and exits in the passage between the turbine shah and converter support. The oil then flows out of 

the converter to the oil cooler. After leaving the cooler, the oil is directed to a lubricating fitting on the 

transmission and through a series of tubes and passages lubricates the transmission bearings and clutches. 

The oil then gravity drains to the transmission sump. 

The hydraulic torque converter consists basically of three elements and their related parts to multiply engine 

torque. The engine power is transmitted from the engine flywheel to the impeller element through the 

impeller cover. This element is the pump portion of the hydraulic torque converter and is the primary com­

ponent which starts the oil flowing to the other components which results in torque multiplication. This el­

ement can be compared to a centrifugal pump in that it picks up fluid at its center and discharges at its outer 

diameter. 

The torque converter turbine is mounted opposite the impeller and is connected to the output shaft of the 

torque convener. This element receives fluid at its outer diameter and discharges at its center. Fluid directed 

by the impeller out into the particular design of blading in the turbine and reaction member is the means 

by which the hydraulic torque converter multiplies torque. 

The reaction member of the torque converter is located between and at the center or inner diameters of the 

impeller and turbine elements. Its function is to take the fluid which is exhausting from the inner portion 

of the turbine and change its direction 10 allow corred entry for recirculation into the impeller element. 

The torque converter will multiply engine torque to its designed maximum multiplication ratio when the out­

put shaft is at zero RPM. Therefore, we can say that as the output shaft is decreasing in speed the torque 

multiplication is increilsing. 

The shift control valve assembly consists of a valve body with seledor valve spools. A detent ball and spring 

in the selector spool provides or1e posH ion for each speed range. A detent ball and spring in the direction 

spool provides three positions, one each for forward, neutral and reverse. 

With the engine running and the diredional control lever in neutral position, oil pressure from the regUlat­

ing valve is blocked al the control valve, and the transmission is in neutral. Movement of the forward and 

reverse spool will direct oil, under pressure to either the forward or reverse direction dutch as desired. 
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When either directional clutch is selected the opposite dutch is relieved of pressure and vents back through 

the direction selector spool. The same procedure is used in the speed selector. 

The direction or speed dutch assembly consists of a drum w ith internal splines and a bore to receive a hy. 

draulically actuated piston. The piston is "oil tight" by the use of sealing rings. A steel disc with external 

splines is inserted into the drum and rests against the piston. Next, it friction disc with splines at the inner 

diameter is inserted. Discs are alternated until the required total is achieved. A heavy back-up plate is then 

inserted and secured with a snap ring_ A Hub with 0.0. splines is inserted into the splines of discs with 

teeth on the inner diameter The discs and hub are free to increase in speed or rotate in the opposite direc­

tion as long as no pressure is present in that specitic clutch. 

To engage the clUlch, as previously slated, the control valve is placed in the desired position. This allows 

oil under pressure to flow from the control valve, through a passageway, to a chosen clutch shaft. This shaft 

has a drilled passageway for oil under pressure to enter the shaft. Oil pressure sealing rings are located on 

the clutch shaft. These rings direct oil under pressure to a desired clutch. Pressure of the oil forces the piston 

and discs against the heavy back~up plate. The discs, with teeth on the outer diameter, clamping against 

discs with teeth on the inner diameter, enables the hub and clutch shaft 10 be locked together and allows 

them to drive as a unit. 

There are bleed balls or bleed orifices, depending upon the model, in the clutch piston which allow quick 

escape for oil when the pressure to the piston is released. 

BASIC DESIGN 
HR MODEL 

Figure A 
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18000 CONVERTER HOUSING, TRANSMISSION, 
CASE & REAR COVER GROUP 

SEE PAGE 67 FOR R·MODEL FRONT COVER GROUP 

ITEM 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

DESCRIPTION QTY. 

Pipe Plug ....... . .. .. ..... ..... .. . 1 

Air Breather . ........ .• •... .. , .... . 1 

Converter Housing ....•... , . ... . . .. 1 

Pipe Plug ..... ...... ..•..... . • .... 1 

Pipe Plug ... ........ .........•.... 1 

Converter Housing .Sleeve .. ....•. .. . l ' 

Tube Sleeve .. . ... ......... .. • ..... 1 

Pressure Tube " 0" Ring ...... ..• ... . 1 

Cover Pipe Plug .. ..... ..... . ....... 1 

Rear Cover .......... ... .... .. • .... 1 

Rear Cover to Case Screw 

Lockwasher. ........... . ....•.... 10 

12 Rear Cover to Case Screw ...... .. .. 10 

13 Low Shaft Rear Bearing Cap ...... . .. 1 

14 Plug ............... ..... ...... ... 1 

15 Rear Cover to Case Screw ......... . 10 

16 Rear Cover to Case Screw 

Lockwasher . .. ....... . . ... ..•... . 10 

17 Rear Cove r to Case Gasket ..... . . . .. 1 

18 Pipe Plug ..................... . . .. 1 

19 Magnetic Drain Plug ....... .. . .. ..... . 2 

20 Pipe Plug . .. ...... ... ... .. ... .. . .. 1 

21 Clutch Lube Tube ...... ...•........ 1 

22 Suction Line " 0" Ring .....• . ... . ... 1 

23 Suction Tube Assembly .... . . . . •... . 1 

24 Tube Sleeve .............. , . . . .... 1 

25 Pressure Tube " 0" Ring ......• . .... . 1 

ITEM DESCRIPTION QTY. 

26 Retainer Screw Lockwasher .. .. .' ... . 2 

27 Suction Line Retainer Screw ..... .. .. 2 

28 Converter Housing to Trans. 

Case. Gasket .. ... . .... . ............ 1 

29 Dowel Pin . ......•..•. , . .. •....... 1 

30 Tube Sleeve .. ... . ........ .... .... 1 

31 Pressure Tube " 0 " Ring . .... . ....... 1 

32 Clutch Pressure " 0 " Ring . .... . ... .. 2 

33 Low Speed Clutch Pressure Tube ..... 1 

34 Pipe Plug ...... .. . .. . . .... . . ... . .. 1 

35 Pipe Plug .. .... .. . ... . . •. .. •. ..... 1 

36 Transmission Case .........• . ..... • 1 

37 Dipstick Hole Plug ... .... .. • .... ... 1 

38 Case to Cover Dowel Pin ... ......... 2 

39 Housing to Case Screw Lockw asher ... 16 

40 Housing to Case Screw ..... .. ..... 16 

41 Pipe Plug ....... . . ...... ..• ....... 1 

42 Pipe Plug .. ... . ................... 1 

43 Screen Assembly Gasket ..... . : • .... 1 

44 Screen Assembly .. .. ... . .......... 1 

45 Tube Clip Screw Lockwasher . .. . . ... 1 

46 Tube Clip Screw ... . ......... . ..... 1 

47 Lube Bypass Tube .... . . . ...... • .... 1 

48 Tube "0" Ring .. ... . .. •. .•... ..... 1 

49 Tube Clip ....... ...... . ...•.. •.. . . 1 

50 Dipstick Tube Assembly .. ... ... •. . .. 1 

51 Dipstick .................. • . . . . .. 1 

- - ------ ---------- ----- _ .---_._-
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HR18000 CONVERTER GROUP 
HR MODEL ONLY 

ITEM DESCRIPTION QTY ITEM DESCRIPTION QTY 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Pump to Housing Gasket •..... .•.. . . . . .•. .. . . . . . 
" O" Ring . .. ..... • . ... .. . .. .. . .... . . .. . . .. . . • 
Charging Pump Assembly . . . . . . . . . . . . . . • . . . . . . . . 1 
Pump Mounting Screw lockwasher . . . . . . . • • . . . . .. 3 
Pump Mounting Screw . . . . • • . . . . • . . . • • . • • • . . • . . 1 
Pump Mounting Screw . . . . • . . . . . . . . . . . . • . • . . . . • 2 
Pump Mounting Stud Lockwasher . . . . . . . . • . . . . . .. 2 
Pump Mounting Stud Nut . .• . ... . _ . . . . . . . . • • . . .. 2 
Filter Assembly ...... . .. . ..... .. ........ .. .... 1 
Bearing Support Screw. . . . . . . . . . • • . . • . . 2 
Bearing Locating Ring . . , .... . . 
Pump Drive Bearing Support . .. .. ••. . ... • . 
Bearing Retaining Ring . .. . . . ... • • .... .. •. . ... . . 
Pump Drive Gear Bearing . . . .. .. ••.. . .. .• . .. .... 
Bearing Locating Ring . .. . .. .. . .. .. . ... . . . 
Pump Drive Gear . . . . . • . . ..... • .. .. . 
IdJer Gear Bearing locating Ring . . . . ...• ... . • • .. . 
Idler Gear Bearing Retaining Ring . ..... . .. • . • • .... 
Pump Drive Idler Gear ... ...... . . • . . . . . • • • .. .. . . 
Idler Stub Shaft Bearing ... .. .. . .•... • • • • • • . . . . . 
Bearing Retaining Ring . .. . . . . • • ... ..•• • • •••.... 
Bearing locating Ring . . .....•.• . .•.• . . .•• . • ... . 
Idler Gear Stub Shaft . ... . . .... ..... ... . .. ..... . 
Stub Shaft Lock Ball .. _ .. .. .. . ............. .. 
Baffle Ring . . •... . . .... ... . . .. . . . . . . ••• • .. ... . 
Turbine Shaft & Disc Hub Assembly .. ... •• . • . . .... 
Turbine Shaft Bearing • • . . • ...... . .. .. • • • .. . . ... 
Bearing Locating Washer ...... .. . . .. • , .• • •.• , .. 
Bearing Retaining Ring . . ...... .. •.... . . , • • ..... 
Piston Ring . •...... , . .. . . . ... • •• .. , . . • ' • •.. , .. 
Bearing Snap Ring . . , • . •. . . , . , . • .... . , • .• • , .... 
Reaction Member Support . . .... • . • .•.• •• • • • .. . . 
Piston Ring Expander Spring .. , . , ... . . . •• • . . .. 
Piston Ring ..•. . .... " ""' . ' .•.... . .. • •• . . 
Pump Mounting Stud . •. , ...... •• " .. ..• • •.. .. . 
Pump Mounting Stud . . • . • . •. ••. ... .. .•• • .. . . , . 
011 Seal , . . . . ... .. •. . ... .. • • • •..•....• • . . .... . 
Oil Baffle Assembly .. ... ... . ... .. _ .. .... ...... . 
Reverse Idler Shaft , •.... . . .. .... . . . . .•• . •. ..... 
Reverse Idler Shaft "0" Ring .. . . • ••.... . .. • •• ' ... 

Reverse Idlet' Shaft Lock Ball . . .. , . . . . . . . . • • • . . . .. 1 
Support Screw Washer •. . . . . , ...... . 6 
Reaction Member Support Screw . . • . . • . . • • . • . . . .. 6 

44 Bearing Retainer Thrust Plate . .. . . .. . •. , . .. . , • . . . 
45 Reverse Idler Gear Bearing Assembly , . .. •.. . • • ... . 
46 Reverse Idler Gear .. . ... .. ...... . .. .. ... .• •.... 
47 Bearing Retaining Thrust Plate . . .. . ... , ... . • •. .. . 
48 Retaining Plate Nut .• . , .. . .. . .. . .. .... . .. ..... . 
49 Impeller Hub Gear Bearing . •• • .•••. . • •. . . ••••. ... 
50 Impeller Hub Gear .... ... • ...• •• .. . .. • . • •• • . •. . 
51 Impeller Hub "0" Ring .... .. ... ...... ...... ... . 
52 Impeller .......... . .... .. .. .. .... .. . .. . .. .. .. 
53 Impellet' to Hub Screw Lock Tab • . . .. • •. . . .. •• .. .• 4 
54 Impeller to Hub Screw . . . • . . . . . . . . . • . . . . . . • • . . .. 8 
55 Reaction Member Spacer .... . ............ ••. .. . 1 
56 Freewheel Outer Race Snap Ring .... . . ...• .• • ••. . 1 
57 Reaction Member ..• . . . , .. . .... .. . . . . .. . . .... . 1 
58 Freewheel Assembly . •.. . . , . , . . . . . . . • . . • • • • . . .• 1 
59 Freewheel Outer Race Snap Ring ~ ..... .. . .. • ..• .. 
60 Reaction Member Retainer Ring . , ...•. .....• .. . •. 
61 Impeller to Cover Screw and Lockwasher . . • .• •.. ... 18 
62 Turbine Retaining Ring .. •.. . .. . • • •... .. . . •. ... . 1 
63 Turbine Hub • . .. , . . . . . .. , •... . .. . .. ..• . • •. . 
64 Turbine .. • . . .. . ... . . . . . . .• .• .. . . .. • .• •• •••• •• 
65 Turbine Backing Ring ., .• . ... . ....... .. • •• . . ... 
66 Turbine Hub Bearing locating Ring • ... . ••. ••...• . 
67 Turbine Hub Bearing . . .. .. .•. .... .. . .. . . , •• •.. . 
68 Bearing Retaining Washer •.. . . .. . . . . • , . .. • •• . . . . 
69 Impeller to Cover "0" Ring .... . • •.• . • • .•. .• • .... 
70 Impeller Cover . .•..••. . . . . , • •. •. , ... •• ••• •.... 
71 Turbine Retaining Ring , ... ..•••• . ... ...• •. • . . .• 
72 Impeller Cover Bore Pfug "0" Ring .... , , . . . • •. . . .. 
73 - Bore Plug . .. . .• . ..• . .•......• . .••..• . . • • , . .. . 
74 Bore Plug Retaining Ring . . .. .... . .... .. . .. .. .. .. , 
75 Drive Plate Assembly ..... '.' • • • • • . . . . . • • • • . • • . • . 1 
76 Drive Plate . • . . • • . . • . . . . . . . . . . . . . • . . . • . . . . • . . . 2 
77 Drive Plate Backing Ring . . .... . . . , . . ..... ••. ..• . 
78 Drive Plate Mounting Screw & lockwasher • . .. .• .•. 10 
79 Turbine Hub Screw . . ... . . ..... .... . .... .... . .. 12 
80 Bearing Support Screw & lockwasher •. ' . • . . . . . . . • 2 
81 Auxiliary Pump Drive Bearing Support . ... .• •. . . . .• 1 
82 Bearing Retaining Ring .•. .. . •. . . .. . .. •• • .• .. ... 1 
83 Pump Drive Gear Bearing •.•• . • .•.• • . , •.• •••• ..• 
84 Bearing Locating Ring .... . . .... . . ... ..... . . . . . . 
85 Auxiliary Pump Drive Gear ...... ... . . ..•• • • .• ..• • 
86 Remote Filter Adaptor (Optional) .. .. . . . ~ • .• • ... ' . . 
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18000 INTERMEDIATE DROP CLUTCH & GEAR GROUP 

ITEM DESCRIPTION QTY 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

" 12 
13 
1JA 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
30A 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
52 
53 
54 
55 
56 
67 
68 
59 
60 
61 
82 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

Forward Shaft Pilot Bearing .............. 1 
Spring Retaining Snap Ring ... . .... _ . _ . . . . 1 
Piston Return Disc Spring 5 
Piston Return Spring Spacer . . . . . . . • . . . . . . • . • . . . . . . . . .. 1 
Backing Plate Snap Ring . . . . • . . . . • . • . • . • . . 1 
Clutch Disc Backing Plate . . . . . • . . . • . . . . • . • . . . . . . . . . . .. 1 
Clutch Inner Disc . . . • . • . • . • . • • . . . . . .. 8 
Clutch Outer Disc . . . . . . • ... _ . . • . • . . . . . . . 8 
Clutch Piston .•..•. . . .. . . ..... . _ ... . .•. , • . . . . . . . .. 1 
Clutch Piston Seal ~ Outer. . . . . . . . . . . • . . . . • . . . • . . . . . . . . 1 
Clutch Piston Seal - Inner . . . . . . . . . . . . . . . . . • . • . • • . . . • . . . 1 
Forward Shaft Drum & Plug Assembly . . . . . . • • • . . . . . . . . .. 1 
Forward Shaft Piston Ring. _ . . . . . . . . . . . . . . • . • . • . . . . . .. 4 
Piston Ring Expander Spring. . . . . . . . . . • . . . . . . . 4 
Piston Ring S leeve Retaining Ring . . . • • . . . . • • . 1 
Piston Ring Sleeve. . . . . . . . . . . . . . . . . . . • • • • . • . . . . . . 1 
Forward Shaft Rear Bearing . . . . . .. • • • .. . . .. . . 1 
Piston Return Sp1ing Spacer . . . . . . . . .. .. .. • . . . . . . . . . . .. 1 
Piston Return Disc Spring . . . •. • • . . . • . • . . . . . . . . . . .. 5 
Spring Retainer Snap Ring ........•• •• . ..• . . . ..••. 1 
Clutch Driven Gear Bearing. . . . . . . . . . . . . . . . . . . . . . . . 1 
Bearing Retaining Ring ..................... .......... 1 
Baffle Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . •. 1 
Reverse Clutch Gear a Baffle Ring Assembly ..... • .•.• .•. 1 
Clutch Driven Gear Bearing Spacer .... . . . . . . . . • . 1 
Bearing Retaining Ring . . . .. . . . . . . . . . .. • 1 
Clutch Driven Gear Bearing . . . . . . . . . . . . . . . . . . . . . . • . 1 
Reverse a 2nd Shaft Front Bearing . . . . . . . • . • . • . . . . • . 1 
Front Beating Snap Ring . . . . . . . . . . . . . . . • . . . . . . 1 
Front Bearing Retaining Ring . . . • . . . . . . 1 
Reverse a 2nd Shaft Piston Ring . . .. • . . . . . . 3 
Expander Spring ... .... ... . . . ...... .. ...... 3 
Backing Plate Snap Ring. . . • . . . . . . . . . • . • . . . . . • • . • . . . 1 
Clutch Disc Backing P1ate . . . . . . .. . .. . .. . . . • • . 1 
Clutch Inner Disc . . . .. .. . . .. . .. . . . . . .. • . .. . 8 
Clutch Outer Disc . . . . . . . . . . . . • . • . • • • . . • . • . . . . . . . . . 8 
Clutch Piston .... . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Clutch Piston Seal· Outer . . . . . . . . . .. . . . . . . . . . . 1 
Clutch Piston Seal· Inner . . . . • . . . . . . . . . . . . . . . . . . . . . . 1 
Reverse & 2nd Shaft, Drum & Plug Assembly . . . . . . • • . 1 
2nd Clutch Disc Hub ...... . . . . . . . . . . .. 1 
Baffle Ring . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 1 
2nd Clutch Disc Hub Snap Ring . .. . . . . . . • .. .... 1 
Reverse & 2nd Shaft Rear Bearing .....•.•.•...••• .. •• • • 1 
Spring Retainer Snap Ring . . . . .. .. • . . . . . .. • .. .. 1 
Spring Retainer . . . . • . • . • . . . 1 
Piston Return Spring . . . . . . . . • . • . •. • . . . . . . 1 
Backing P1ata Soap Ring .. . .. . .. .. • . .. • .. .. . .. ... t 
Clutch Disc Backing Plate . . . . . . . . • .. • . . . . t 
Clutch Outer Disc . . . . . • . • . • . . . 6 
Clutch IMer Disc . . . 6 
Clutch Piston 1 
Clutch Piston Seal · Outec . . . . .. • . • . . .. . . • . .. . .. 1 
Clutch Piston Seal -Inner ... , . . . . . . . • . . . . . . . . . . • . . . 1 
Range Nut ........ . ... . " .. ,...... . ........... 1 

~:~:~~~~~g '::: ::: :~ : :: : ::::: : : ::::::::: :::::: .. ~ 
Output Range . ..•. .. ....• • .... . • • . •. .. . ... .• . • ..... 1 
Output Oil Seal . . . ..• . . .... .......• .. , . . . . . . . • . • . • . 1 
Bearing Retainer Ring ...•.. • .. .•. . • .. . ....... • . • ... ,. 1 
Bearing . . . . . . . ..•... .. . •..... , . . . . • . • . . 1 
Bearing Retainer Ring .... .. • .•.. .. • . • . • ...• .. ....... 1 
Disconnect Shaft . . . . . . . . . . • . . . . . . . . • . • . . . . . . • . • . • . .. 1 
Shift Hub ............ . . .•. .....•....... . .. , .. • ... ,. 1 
ShiftRa il .. . ........ . .......... . ............. •. .. 1 
Shift Rail Oil Seal . . . . . . . . . . . . . ... .......... . .... . 1 
Disconnect Shrtt Ra~ Housing Detent Plug ....... . .•... 1 
DetentBall ........ , . . ... . . .•.................• . • .•. l 
Detent Spring .. , ...•. , . . '., ................• • . • .•... 1 
Shift Fork Lockscrew . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . 1 
Shih Fork .. .. . . . . . . . . . . • . . . . . 1 
Dtsconnect Shih Rail Housing "0 " Ring . . . . 1 
Disconnect Shih Rail Support . .. . . . . .. . . . . . . • . . . , 
Disconnect Shih Rail Hsg. lockwasher ....... • .. 2 
Disconnect Shift Rail Hsg. Screw . . . .. ..........••.. 2 
Jrd Gear & Hub Assembly . . ...... , .......... , 1 
BaftleRing .. .... ........ .. ....... , .. .... • • • •..... 1 

ITEM DESCRIPTION QTY 
76 Jrd Gear & Hub Retainer Ring . . . . . . . . . . . . . . . • . . 1 
77 PilotBearing. .. . ......•. , .. . ....• 1 
78 Spring Retainer Snap Ring ................. . ..... ... .. 1 
79 Spring Retainer ........... . .............. • , .•....... 1 
80 Piston Return Spring . . . . . . . .. .. ... . ' • . • .. .. . • .. 1 
81 3rd Shaft Piston Ring . . .. .. .. . . . . . . .. . . . . .. .. . • . .. . .. . 1 
82 Backing Plate Snap Ring . . . . . . . . . .. • . . .. .. . .. . 1 
B3 Clutch Disc Backing Plate .... .. . . .... . .. . ... .. ' 1 
84 Clutch inner Disc . ... ....... ' ....•.•.• . .•. • •.•. ' . • . .. 6 
85 Clutch Outer Disc .... ' . .. . . . .. . . . . . . . . .. .. .. .. . 6 
86 Clutch Piston Assembly ...... , . .. . . . . . . . . . . .. • • . .. . . .. 1 
87 CJutch Piston Seal · Outer ... . . . . . . • • • • • . • . . .. 1 
88 Clutch Piston Seal · Inner . . . . . . . . . . . . . . . . . . . • • • • • . . . . .. 1 
89 3rd Clutch Shaft, Drum & Hub Assembly ...... • •• • . ' . . . .. 1 
90 low Speed Shaft Front Bearing .,..... . ... . . '......... 1 
91 Front Bearing Spacer. .. . . . .. . . .. . . . . .. __ . .. • . .. • . .. 1 
92 low Speed Gear BeMing . . . . . . . . . . . . . . . . . . . . • . . . . .. . 1 
93 Low Speed G"", Bearing '-'>eating R;ng . . . . . . . . . . . . . . . . • . 1 
94 low Speed Gear Spacer .. , .... ,... ... . .. , . • ... ' . . . 1 
95 low Shaft Gear & Hub ,........... . .... . .. .• . ....• ' 1 
96 Baffla Ring .... , . . . . . • . . . . . . . . . • . • • . . .• 1 
97 low Speed Gear Bearing l ocating Ring . . . . . . . . . • . . . • . . .. 1 
98 low Speed Gear Bearing . . . . . . . . . . . . . . . . . . . • • . • • . • . . •. 1 
99 low Speed Gear Bearing Retaining Ring . 1 

100 Spring Retainer Snap Ring . . .. • . .. . • . . •. 1 
101 Spring Retainer . . .. ............. . ... . .. . ... .. .. .. 1 
102 Piston Return S pring ....................... . ...... . .. 1 
103 Backing Plate Snap Ring .................... . ...... .. . 1 
104 Clutch Disc Backing Pla te . . . . . . • . . . . . . • . . • . . • . . . . . . 1 
105 Clutch Inner Disc .......... . ... .... .... . ... . ..... , ... 8 
106 ClutchOuterDisc ................. , .. .. ... ..... ... . .. B 
107 Clutch Piston . ..... . .............. . ..... ... 1 
108 Clutch Piston Seal - Outer ....... . ............. . .. .... . 1 
109 Clutch Piston Seal-Inner . . . . . . . . . . . . . . . . . . . . . . . • . . 1 
110 low Clutch Shaft Drum & Bleed Valve Ass'y .••...• • •• . . , . 1 
111 Jrd Shaft Rear Bearing Cap Stud ............... . . ..... 4 
112 Jrd Shaft Rear Bearing . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .. 1 
113 Jrd Shaft Rear Bearing Retaining Ring .. . . . . . . . . . • • . . . . .. 1 
114 Jrd Shaft Bearing Cap Gasket . . . . . . . . . . . . .. ..•. •• . . 1 
115 3rd Shaft Rear Bealing Cap . .. .. . . . . .. . . . . . .. . . . .. . 1 
116 Bearing Cap Stud l ockwasher ... ........... ... . 4 
117 Bearing Cap Stud Nut . .. , . . . . . . . .. ..... . . . . 4 
118 Low Speed Shaft Rear Bearing . . . . . . . , . . .. . . .. 1 
119 Rear Bearing Support Washer . . . ... , . . . . 1 
120 Rear Bearing Retaining Ring . . . . . . . . .. 1 
121 low Shal'! P"Lston ~in~ . . .. .. .. .. .. .. . 1 
122 Rear Bearing CaP 0 Ring ........... . . . . . . . . . . . .. 1 
123' BearingCapStud ........... . .... ........ . . . .. .. . 4 
124 low8haft Bearing Cap ............... .. .. 1 
125 Beating Cap Stud lockwasher .......•. • . • ............. 4 
126 Bear!ng- Cap~~~~ut ...................•.... • ...... 4 
121 Bearing CaP a Ring .•................ • . . ........... 1 
128 GearThrustWasher ........ .......... ... .... 1 
129 Out~~Sha~ Rear Bearing ..... .......... 1 
130 Retaining Rmg . . .. . .. . . . . . . . . . . . . . . . . . . . • . . . . . . . 1 
131 Output Shaft Rear Bearing Cap Oil Seal . . . . . . • . . . . . . . 1 
132 Bearing Cap Stud . . . . . . . • . . . . .. . ....... . ... . .. . ..... 4 
133 Bearing Cap Gasket .. , . . . . . . . . . . . . . . . . . • . . . . . . . . 1 
134 Output Shaft Rear Beating Cap . . . . • .. • .. . . '. 1 
135 Bearing Cap Stud loclcwashe r ... . .. • .. • .... . 4 
136 Bearing Cap Stud Nut , .. __ ... ,. . . . .. .. . ... 4 
137 Output Flange . .. . . . . . . . . . . . . . . • . • . • .. . . • .... . .. • 1 
138 Range "0" Ring . . . . . . . . . . . . . ... . ... • .. . . ' . .. 1 
139 Range Washer . ............•...............•.. • ... , . 1 
140 RangeNut ........................ " . ........... 1 
141 Output Shaft Bearing Retaining Ring . ..........• . •• .. •.. 1 
142 Output Shaft Front Bearing .... __ . . . ...... ..... ..... 1 
143 Output Shah Bushing . . __ ... . . . . ............... 1 
144 Output Shaft ................... .. .. .. . • • • .. . ... 1 
145 Output Gear Spacer ........ , , . • • • • . • • • . . • . . • • • • • . . . .. 1 
146 Output Shaft Gear .... . .. .. , __ .. .. ... .. • .. • .. .. . . . . . . 1 
147 OiISeaI ... .... ............... .. . . .............. 1 
148 Output Range .... . ...... ..•• . •.• . • .•. ' • • ••• • . ,. 1 
149 Range "0 " Ring ... . . • . • .•.• .• . . . • • •. . . . . 1 
150 Flange Washer . . . • . • . • . . . . . . .. . 1 
151 AangeNut .......... • . . .... • . • .• . •.• . ..... .. .•. . ... 1 
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CONTROL VALVE ASSEMBLY 

DESCRIPTION QTY. 

Hydraulic Actuator Assembly ... ________ .. _ ........ ____ ...... ___ . ___ ........ _ 1 

Piston Housing \\0" Ring . ___ ...... ... __ _ .......... ...... .. __ .. . __ .... .. .. .... __ . 1 
Piston Balance Spring .. _ ..... __ __ ...... __ __ .... __ .... __ ... ... _____ .... .. .... _______ 1 
Spring Retainer Pin __________ .. _ .... __ __ .... _________ .. ______ ____ ______ ___ .. _ .. ____ 1 
Piston Seal __ __ .. ____ ... __ __ ...... _c __ ____ .. ___ ... __ __ .. _· ___ ___ • ____ __ .... __ .. ____ .. __ .. _ 1 
Piston .......... _ ........ _________ . _. ________ ._ . ______ ___ ......... __ .. _____ ._ .... ______ __ ___ 1 
Glyd Ring _ ............. ___ ____ ___ . ______ . _______ _ . ____ .. ____ ... _ .... _ .. ________ ... _ ...... 1 
Speed Selector Spool ____________ . .. __ ___ . ____ ... ______ .. ____ ...... __ .......... __ .. 1 
Spool Plug ..... __ ..... _____ ... __ .... .... .............. __ .... ___ __ ____ .. _______ .. _ .. _____ 1 
Oil Seal __ ...... __ ..... ____ .. .. __ . ____ __ . __________________ __ ._ ........ ___ ..... __ .. __ ..... 1 
Pipe Plug .. _______ ............ _________ ... _ .. _ .. ...... _ ... ____ .... .... __ ...... _ .......... 3 
Control Valve Housing .. _ .. __ ... ___ .. _ .. __ .. __ .. _ .. __ .. ________ .. __ .. __ ______ _ .. 1 
Detent Ball .. _____ .... __ .. __ ... ______ ___ ... _ ... __ . __ .. _____ .. . _____ .. _ .. ____ .. _ .. ... ..... 2 
Delent Spring _ .... __ ...... ... ________ .... _ ...... __ ........... ___ .............. __ .... _ .. 2 
Control Valve Gasket _ ........ ____ __ __ .... ________ .. _____ .. ____ ........ __ .. ______ 1 
Valve Spool Stop .... _ .... ____ ___ .. _ ...... _ .. _ .... _ .. __ ...... _ .. __ ........ ____ .. _ .. __ 2 
Neutral Switch Actuating Pin __ ____ __ _______ ________ .. _______ .. ___ .. _____ .. ____ 1 
Neutral Switch ___ .... __ _ .. _ ...... _ .... __ .. __ ......... .... ____ .... ___________________ .. 1 
Declutch Spool Stop _ .... ___ .. __ .. _____ _ .. _ .. _ .. _ .. ___ .. _ .. _ .... ____ ....... ___ .. __ .. 1 
Oil Seal _____ .. ____ .. ____ ..... ___ ........ .... ____ . __ ...... _ .... _ ...... _ .... __ ............. 1 
Forward and Reverse Valve Spool ....... ____ .. _____ .............. __ ...... 1 

NOTE: Items 22 thru 24 are various declutch options. 

MODULATOR VALVE ASSEMBLY 
(Optional) 

DESCRIPTION QTY. 

Modulalor Valve Housing .. __ __ __ ______ ............. _ .. _______ ............. __ .. 1 
Accumulator Spring (Inner) Not Used on All Models _ .. _ .. ____ 2 
Accumulalor Spring (Outer) _____ .. __ _ ...... ____ .... ____ .... __ .. __________ .... 2 
Accumulator Valve .. _ .. _ ....... __ .. __ .. __ _ . ___ _ .. ___ ............................. __ 2 
Spool Stop Plug "0" Ring ___ .. _____ .. _ .. _ ........ ___ ...... .. .... ___ .. _ .. _____ 4 
Spool Stop Plug .. _ ............ ___ .. _._ .. ________ .... _ ..... __ ..... _ .. _ ............ _ .. 4 
Regulator Spring __ .... __ .. _ ... ___ .. _ .. ___ .. ____ .. _ .............. __ ................... 2 
Regulator Spool _ .. _ .. _. __ .. __ .... ______ .. __________ ...... __ ..... _ .... _ ...... ___ ... ____ 2 
Modulator Valve to Converter Housing Gasket ....... __ ___ _ .. __ ... 1 
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PARKING BRAKE GROUP 

ITEM DESCRIPTION QTY. 

1 Backing Plate Assembly ..................... . 

2 Actuating Lever ............... .................... . 

3 Brake Shoe and Lining ........................ 1 

-4 Brake Flange ........................................ 1 

5 Brake Drum .......................................... 1 

6 Brake Drum to Flange Screw 
Lockwasher ............................................ 6 

7 Brake Drum to Flange Screw.............. 6 

ITEM DESCRIPTION QTY. 

B Return Spring .....................................• 2 

9 Brake Shoe, See Item 3 ..........•........... 

10 Brake Lining ........................................ 1 

11 Brake Lining Rivet ................................ 20 

12 Backing Plate Screw............................ 4 

13 Backing Plate Screw Lockwasher ........ 4 

Figure F 
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CHECK POINTS .oF" & "G" ARE FOR INITIAL CIRCUIT 
CHECKING ONLY. THESE FITIINGS SHOULD BE .PRO. 
VIDEO ON THE PROTOTYPE MACHINE. 

CHECK POINT " F ' COOLER-

CHECK POINT " D" 
CONVERTER OUT TEMPERATURE 
(SEE SPECIFICATION PAGE) 

OUTLET PRESSURE. ,;' 

CHECK POINT "c" 
CONVERTER OUT PRESSURE 
(SEE SPECIFICATION PAGE) mn.-:" 

CHECK POINT " G" COOLER 
OUTLET TEMPERATURE. 

18000 PLUMBING DIAGRAM 

3 SPEED INTERMEDIATE DROP 

CHECK POINT " 8" 
CONVERTER INLET PRESSURE 

18000 PLUMBING DIAGRAM 

3 SPEED INTERMEDIATE DROP 

(WITH REMOTE FILTER) 

,,======"' ............ 75 LINE SIZE 

I OPTIONAL REMOTE 
~MOUNTED FILTER, 

1·1 / 16· 12 THO'S FOR 
STANDARD SAE 
" 0" RING FITTINGS 
(INLET & OUTLET) 

See page 69 for R-Model plumbing 

Figure G 
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Output 

FHR MODEL 

~il~~~~~~i~~~~ !"=:;~!l.... __ .W ;:~~;h~;i;o;~r w/o Speedo Drive 
~ r Brake 

Dropped Output 

Shielded 0",'"'''' Leo..>-' 

or w/o Speedo Drive 

"-- P,,,ki,na Brake 

ASSEMBLY INSTRUCTIONS 

For R·Model Front End see page 68 

Figure H 
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1'- Assemble oil filler and tighten 
~ 20 to 25 Lbs.FL [27.2-33,8 N'm) 

Teflon seals must be sized prior to ass'y. 

Must be loose internal fit bearing with a 
No. 3 etched on the bearing. . 

B-outer steel plates. 8-inner friction plates. 
Alternately assemble. starting with 
outer steel plate. 

&outer steel plates. 6-lnner friction plates. 
Altemately assemble, starting with 
outer steel plate. 

&. Tighten 200 to 250 Lbs.A (271 ,24 338,9 N' m] 

Special bearing loading notches 
opposite snap ring. 

Bend lock tabs after tightening 
cap screws to proper torque. 

Tighten oil screen assy. 
10 to 15 lbs.Ft. (13,&-20,3 N'm) 

Notes 
All lead in chamfers for all seals, piston 
rings, and "0" rings must be smooth and 
free from burrs. Inspect at assembly. 

Lubricate all piston ring grooves and 
"0" rings with oil before assembly. 
Apply a Ihln coating 01 grease between 
seal lips on lip type seals prior to assembly. 
Apply a very light coat of Permatex No.2 to 
0 .0. of all oil seals and bore plugs before assy. 
Apply a light coal 01 loctrte No. 592 
to all plug threads. 
Apply a light coat of Permatex No.2 to 
all thru hole stud threads. 
After assembly of parts using Loctite or 
Permatex, there must not be any free 
or excess material which might enter 
the oil circuit. 

Forward and RevefSe Clutch Piston Retum~ 
Disc Springs Concave side of first Disc 
Spring to be placed against clutch piston. . 
Remaining four springs of each clutch to FWD.·REV. 
be stacked aHemateiy reversed as shown. 

TIghten 200-25C Lbo.Ft. [271.2-338.9 N'm] 
and stake nut securely Into shaft notch. 

Clean mounting surfaces and tapped 
holes with sofvent. Ory thoroughly, 
being certain tapped holes are 
dry and clean. See text for proper 
installation. 

Front and rear output rotation same 
as input when Forward Clutch engaged. 

~~~~~~~;~'- ()islcormect Actuator 

Drain Plug 

VIEW"W" 
AEVEASEIDLEA 

Charge Pump 

11 

,Dipstick 

FRONT VIEW REAR VIEW 

Torque Specification for lubricated 
or Plated Screw Threads 

Figure H 
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MAINTENANCE AND SERVICE 

The instructions contained herein cover the disassembly and 
reassembly of the transmission in a sequence that would 
normally be followed after the unit has been removed from the 
machine and is to be completely overhauled. It must also be 
understood that this is a basic 18000 transmission with many 
options. All 1,8000 transmissions are very similar to trouble 
shoot, disassemble, repair, and reassemble. 

CAUTION: Cleanliness is of extreme importance and an 
absolute must in the repair and overhaul of this unit. Before 
attempting any repairs, the exterior of the unit must be 
thoroughly cleaned to prevent the possibility of dirt and foreign 
matter entering the mechanism. NOTE: For R-Model (remote 
mounted) front cover removal. service and installation on 
transmission see page 71, Figure 305. 

DISASS.EMBLY 

Figure 1 
Side view of HR18000 Powershift transmission with a 
intermediate output. 

Figure 2 
Remove flexplate mounting screws and washers. 

-1-

Figure 3 
Remove flexplate and backing ring. 

Figure 4 

Loosen filter assembly. It is recommended a sm~1I pan be 
used to catch the oil left in the filter element. Remove filter 
assembly. 
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Figure 5 
Remove pressure regulating valve and charging pump bolts 
and stud nuts. 

Figure 6 
Remove pump and valve assembly. 

Figure 7 
Remove control valve bolts and washers. 

-2-

Figure 8 
Remove valve assembly. 

,.,' " 

Figure 9 
Remove impeller cover bore plug, retainer ring. 

Figure 10 
Using two small screwdrivers as shown. remove bore plug. 
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Figure 11 
Through bore plug hole. remove turbine retaining ring. (See 
Figure l1-A) 

Figure l1-A 

Figure 12 
Remove impeller cover to impeller bolts. 

-3-

Flgur. 13 
Remove impeller cover and turbine as an assembly. 

Figure 14 
Remove turbine locating ring. 

Figure 15 
Remove reaction member retaining ring. 
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Remove reaction member. Note: Some units will have a 
fixed reaction member and some units will have a free 
wheeling reaction member. Remove reaction member and 
freewheeling unit as an assembly. The unit shown is a fi)(ed 
reaction member. 

Figure 17 
Remove reaction member spacer. 

Figure 18 
Remove impeller and hub assembly. 

-4-

Figure 19 
Using oil baffle puller holes provided, remove oil baffle. 
Note: Puller tool like shown can be fabricated from diagram 
shown in figure 19~A. 

_ · .. nm 
"" ..,.. .... DIT 

M' ".0 
I_~ 

r"' 
.7)0 !w.4- '--

-[ .... 
n [.,,,,1 

-

1'-:;' -. 
Figure 19-A 

Figure 20 
Remove pump drive bearing support screws and loek 
washers. 
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Figure 21 
Remove pump drive gear assembly. 

Figure 22 
Remove idler gear retaining ring. 

Figure 23 
Remove gear and bearing assembly_ 

-5-

Figura 24 
Remove idler gear locating ring . 

Figure 25 
Remove charging pump drive g'ear and bearing assembly. 

Figure 26 
Remove sump screen assembly. 
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Figure 27 
Remove front output flange nut, washer and "0" ring. 

Figure 28 
Remove front output flange. 

Figura 29 
Remove bolts securing transmission case to converter 
housing. 

-6-

Figure 30 
Support converter housing with a chain hoist. Separate 
converter housing from transmission case assembly. Nota: 
Reverse and 2nd clutch will remain in converter housing. 

FOR CONVERTER HOUSING 
DISASSEMBLY SEE FIGURE 235 

FOR R-MODEL FRONT COVER DISASSEMBLY 
SEE FIGURE 312 

Figure 31 
Remove 3rd speed clutch rear bearing cap stud nuts and 
washers. 

Figure 32 
Remove bearing cap and gasket. 
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Figure 33 
Remove rear bearing locating ring. 

Figure 34 
Remove low clutch rear bearing cap stud nuts and 
washers. 

Figura 35 
Remove bearing cap and "0" rings. 

-7-

Figure 36 
Remove low clutch rear bearing locating ring. 

Figure 37 
Remove output flange nut. washer and " 0" ring. 

Figure 38 
Remove output flange. 
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Figure 39 
Remove rear output bearing cap stud nuts and washers. 

Figure 40 
Remove output bearing cap and gasket. 

Figure 41 
Remove output rear bearing locating ring. 

-8-

Figure 42 
Remove rear cover bolts and washer. 

Figure 43 
Using pry slots provided. pry cover from transmission 
housing, tapping on clutch and outputshaft to allow cover 
to be removed without shaft binding. 

NOTE:The use of alignment studs will facilitate cover 
removal. 

Figure 44 
Remove low clutch rear bearing retainer ring. 
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Figure 45 

Remove rear bearing. 

Figure 46 
Remove 3rd speed clutch assembly. 

Figure 41 
Remove output shaft and gear" assembly. 

-9-

Figure 48 
Remove low clutch disc hub retainer ring. 

• (! 

• 

Figura 49 
Remove clutch disc hub. 

Figura 50 

Remove Jow clutch assembly. 
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Figure 51 
Remove 3rd speed clutch disc hub retainer ring. 

Figure 52 
Remove clutch disc hub. 

Figure 63 
Tap forward clutch assembly from bearing. 

-10-

Figure 54 
Remove forward clutch assembly. 

Figure 56 
Remove forward clutch oil sealing ring sleeve retainer ring. 

Figure 56 
Tap forward clutch bearing and sleeve from housing. 
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Figure 57 
;leave and bearing removed. 

Figure 58 
lemove disconnect shift rail housing screw and washer. 

Figure 59 
iemove shift rail and housing. 

- 11-

Figure 60 
Remove shift hub and shift fork. 

Figure 61 
Tap front output shaft from housing. 

Figure 62 
Remove front output shaft oil seal. 
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Figure 63 
Remove front bearing retainer ring. 

Figure 64 
Remove front bearing. Remove bearing locating ring. 

CLUTCH DISASSEMBLY 

NOTE: Each disc spring assembly is made up of 
selected springs to precisely match each part 
within this assembly. Failure to replace all 
piston return springs can result in unequal 
deflection within the spring pack. The result of 
this imbalance may adversely affect overall life 
of springs. 

The disc spring packs are to be used as com· 
plete assemblies and cere should be taken not 
to intermix the individual disc springs with disc 
springs in another clutch or disc spring pack. 

Figure 65 

-12-

DISASSEMBLY AND ASSEMBLY 
OF FORWARD CLUTCH 

DISASSEMBLY 

Figure 66 
Remove forward shaft oil sealing rings and expander springs. 

Figure 67 
Remove piston return disc spring retainer ring. 

Figure 68 
Remove disc springs (see Figure 65). 
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Figure 69 
Remove piston return spring spacer. 

Figure 70 
Remove end plate retainer ring. 

Figure 71 

Remove end plate. 
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Figure 72 
Remove inner and outer clutch discs. Turn clutch over and 

tap clutch pilot shaft on a block of wood to remove clutch 
piston. 

(See cleaning and inspection page.) 

FORWARD CLUTCH REASSEMBLY 

Figura 73 
Install clutch piston outer seal ring. NOTE: Ring must be 
sized before installing in clutch drum. Sizing is best 
accomplished by rotating piston while holding a round 

object against the new seal ring. Rotate piston until seal 
ring is flush with outer diameter of piston. 

Figure 74 
Install clutch piston inner seal ring and size as described in 
Figure 73. Position piston in clutch drum, use caution as not 
to damage inner and outer piston sealing rings. 

~---------------
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Rgure 75 
Install piston return spring spacer. 

See Figure 65. 

Figura 76 
Install disc springs. First disc spring with large diameter of bevel 
toward spacer. Alternate five (5) disc springs (see Figure 78), 

Rgure 77 
Install return spring retainer ring. 
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Install one steel disc. 

Fwd 
Rev 

Figure 78 

Figure 79 

( 

Figure 80 

r 

Install one friction disc. Alternate steel and friction disc~ 
until the proper amount of discs are installed. First disc nex. 
to the piston is steel. last disc installed is friction. 
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Figure 81 
Install end plate. 

Figura 82 
Install end plate retainer ring. 

Figure 83 
Install new clutch shaft piston rings and expander springs per 
instructions on Page 82. 
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Figure 84 
Four (4) oil sealing rings installed. Grease rings to facilitate 
reassembly into sleeve as explained on Page 82. 

3RD SPEED CLUTCH 
DISASSEMBLY AND REASSEMBLY 

DISASSEMBLY 

Figure 85 
Remove return spring retainer ring. 

Figure 86 
Remove return spring retainer and spring. 
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Figure 87. 
Remove end plate retainer ring. 

Figure 88 
Remove end plate 

Figure 89 
Remove inner and outer clutch discs. Remove clutch 
piston. 

-16-

(See cleaning and inspection pege.) 

3rd SPEED CLUTCH REAS~EMBLY 

~ ,,~,' .. . .. , -":. ". - ." 

" -:; , ~ " , 

Figure 90 
Install clutch piston inner and outer seal rings. Size as 
explained in Figure 73. Install clutch piston in clutch drum. 
Use caution as not to damage seal rings. 

.:.. , -

Figure 91 
Position piston return spring and spring retainer on clutch 
shaft. 

Figure 92 
Compress return spring and install retainer ring. 
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Figure 165 
Install one friction disc. Alternate friction and steel discs 
until the proper amount of discs are installed. First disc next 
to the piston is steel. la"st disc installed is friction. 

Figure 166 
Install end plate and retainer ring. 

DISASSEMBLY AND REASSEMBLY 
OF OUTPUT SHAFT 

DISASSEMBLY 

Figure 167 
Remove the output shaft rear bearing. 

-29-

Figure 168 
Remove bearing spacer. 

Figure 169 
Remove output gear. 

Figure 170 
Remove gear spacer. 

." .. " -
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Figure 171 
Remove rear bearing retainer ring. 

Figure 172 
Remove bearing. 

(See cleaning and inspection page.) 

REASSEMBLY 

Figure 173 
Install rear bearing. 

-30-

Figure 174 
Install bearing retainer ring. 

Figure 176 
If the output shaft front bushing was changed, install a new 
bushing as shown in Figure 175-A. 

1.910 
I---=-=~-"-PRESS BUSHING 

Em.5jJ TO THIS DEPTH 

Figura 175-A 
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Figure 176 
Position gear spacer on shaft. 

Figure 177 
Position output gear on shaft with long hub of gear toward 
gear spacer. 

Figure 178 
Position bearing spacer on shaft. 
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Figure 179 
Install output rear bearing. NOTE:Rear bearing locating 
ring groove must be up. 

DISASSEMBLY & REASSEMBLY OF 
INTERNAL DISCONNECT 

Figure 180 
Remove detent plug. 

Figure 181 
Remove shift rail and detent spring and ball. Remove shift 
rail oil seal. 
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(See cleaning and inspection page.) 
REASSEMBLY 

Figure 182 

Apply a light coat of Permatex #2 to the outer diameter of 
the shift rail oil seal. -Press seal in shift rail support with lip of 
seal in. 

Figure 183 
Position spring and ball in support. Compress ball and 
spring and install shift rail. use caution as not to damage oil 
seal. 

Figure 184 
Install detent plug. 
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Figura 185 
Install new support "Q"ring. 

(See cleaning and inspection page.) 

TRANSMISSION REASSEMBLY 

Figura 186 

Install forward clutch rear bearing with bearing locating 
ring toward the front. 

Figure 187 
Align clutch oil sealing ring sleeve with notch in case. Tap 
sleeve into position. 

I 

I 
,I 
I 
1 
,I 
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Figure 188 
Install sleeve retainer ring. 

Figure 189 
The use of heavy grease will help center the forward clutch 
shah oil sealing rings -in the ring grooves. Tap forward 
clutch into sleeve and rear bearing. use caution as not to 
damage sealing rings. 

Figure 190 

Install gear and 3rd clutch disc hub on forward clutch shaft. 
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Figure 191 
Install disc hub retainer ring . 

Figure 192 
Tap low clutch assembly into position. 

Figure 193 
Position output shaft assemble in housing. 
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Figure 194 
Position 3rd speed clutch front pilot bearing in forward 
clutch shaft. 

Figure 195 
Position the 3rd speed clutch assembly in pilot bearing. 
Use caution as not to damage pilot bearing. 

Figure 196 
Install the low clutch rear bearing with the bearing lacating 
ring groove to the rear. 
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Figure 197 
Position rear bearing washer on shaft. 

Figure 198 
Instail rear bearing retainer ring. 

Figure 199 
Position a new gasket and "0" ring on rear of case. A ligh\ 
coat of grease will hold gasket in place. 
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Figure 200 
The use of aligning studs will facilitate rear cover 
installation. Tap cover in place. 

Figure 201 
Install rear cover bolts and washers. tighten to specified 
torque. (See torque chart) 

Figure 202 
From the front,tap on the low clutch shaft. The low clutch 
drum will move to the rear and will hit the 3rd clutch gear 
and the output gear. Tap on low clutch until all three shaft 
rear bearing locating ring grooves are exposed. Install 3rd 

clutch rear bearing locating ring. 
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Figure 203 
Install new gasket and 3rd clutch rear bearing cap. 

Figure 204 
Install washers and stud nuts. Tighten to specified torque. 
(See torque chart) 

Figure 205 
Install low clutch rear bearing locating ring. 
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Figure 206 
Position new "0" rings on the low clutch rear bearing cap. 

Figure 207 
Install bearing cap. washers and stud nuts. Tighten to 
specified torque. (See torque chart) 

Figure 208 
Install output shaft rear bearing locating ring. 
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Figura 209 
Apply a light coat of Permatex#2 to the outer diameter of 
the output shaft oil seal. With lip of seal down, press seal in 
bearing cap to a depth of.44 [11.2 mm] from outer face of 
cap. (See assembly instruction page.) Install new gasket 
and bearing cap on studs. 

Figure 210 
Install bearing cap washers and stud nuts. Tighten to 
specified torque. (See torque chart) 

Figure 211 
Position output flange on output shaft. Install "0" ring, 
washer and flange nut. 
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Figure 212 
Using a flange retainer to prevent turning. tighten flange 
nut 200 TO 250 Ft. lb. torque. [271,2-338,9N.m! 

Figure 213 

Position the 2nd clutch disc hub on the low clutch shaft. 

Figure 214 
Install disc hub retainer ring. 
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Figure 215 
Position the front disconnect shift hub on the output 
shaft with the shift fork groove to the front. 

Figure 216 
P<?sition the shift fork in hub groove and align the shift rail 
and support with shift fork. 

Figure 217 

Install shift fork to rail lock screw. TIghten securely and lock 
wire to prevent loosening. 
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Figure 218 
Tighten shift rail support bolts to specified torque. (See 

torque chart) 

Figure 219 
Install disconnect shaft bearing locating ring. 

Figure 220 
Position disconnect shaft into pocket in output shaft. Use 
caution as not to damage output shaft bushing. . 
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Figure 221 
Install disconnect shaft bearing. 

Figure 222 
Install bearing retainer ring. 

Figure 223 
Apply a light coat of Permatex #2 to the outer diameter of the 

front output oil seal. Install the seal with the lip in to a depth of 

.25l6,4mmJ. (See assembly instruction page). For A-Model front 

end proceed to Figure 312_ 
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IMPELLER 
DISASSEMBLY AND REASSEMBLY 

DISASSEMBLY 

Figure 224 

Straighten lock tab from bolt head. 

Figure 225 
Remove impeller to impeller hub bolts. 

Figure 226 
Remove impeller hub and "0" ring. 

-39-

(See cleaning and inspection page.) 

REASSEMBLY 

Figure 227 
Position a new "0" ring on impeller. Align hub bolt holes 

with holes in impeller. -Using new lock tabs, start bolts in 

impeller hub. 

Figure 228 
Tighten impeller hub bolts to specified torque. (See torque 
chart) 

Figure 229 
Bend lock tab comers over hub bolt heads. 
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TURBINE AND IMPELLER COVER 
DISASSEMBLY AND REASSEMBLY 

DISASSEMBLY 

Agura 230 
Pry turbine from impeller cover, use caution as not to damage 
face of impeller cover or turbine. NOTE: Some units have a 
bolted on turbine hub. If either the turbine or hub is replaced see 
page 66 for reassembly. 

Figure 231 
Remove impeller cover to impeller "0" ring . 

Figure 232 . 

Spread impeller cover bearing retainer ring. Remove 
bearing and retainer washer.-
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(See cleaning and inspection page.) 

REASSEMBLY 

Figure 233 
If the impeller cover bearing retaining washer or bearing 
was replaced. use the following procedure for reassembly. 
Heat cover 200" to 250"F [93" - 121 "C].Position snap ring 
in groove. Place bearing retainer washer in cover. While 
cover is hot press bearing into position spreading ears on 

snap ring at the same time. Align snap ring groove in 
bea ring with snap ring. Releas e snap ring. Check ring to be 
certain it is in full position in groove. Press turbine into 
bearing in impeller cover. 

Figure 234 
Position turbine in impeller cover and tap into place. 

CONVERTER HOUSING 
DISASSEMBLY & REASSEMBLY 
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DISASSEMBLY 

Figure 235 
Spread reverse clutch front bearing locating ring. Pry 
reverse and 2nd clutch from housing. 

Figure 236 
Using spreading type snap ring pliers, spread turbine shaft 
bearing locating ring. rap turbine shaft and bearing from 
stator support. 

Figure 237 

Unclinch lock nut by straightening upset metal in notch in 
idler shaft. Remove nut and spacer. ' 
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Figure 238 
Remove idler gear and outer taper bearing from idler shaft. 

Figure 239 
Remove bearing spacer. 

Figure 240 
Remove inner taper bearing. 
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Figure 241 
Remove inner spacer. 

Figure 242 
Tap idler shaft from housing, use caution as not to lose shaft 

lock ball. 

Figure 243 
If stator support is to be removed. remove support bolts. 
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Figure 244 
Tap stator support from housing. 

Figure 245 
Remove impeller hub bearing from support as shown. 
Remove support oil sealing ring and ring expander spring. 

Figure 246 
Remove turbine shah oil sealing ring. 
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Figure 247 
Remove bearing retainer ring and washer. 

Figure 248 
Pry bearing from turbine shaft. 

(See cleaning and inspection page.1 
CONVERTER HOUSING REASSEMBLY 

NOTE: If a new transmission case or converter housing is 
needed for reassembly see Page 81 for speed sensor 
bushing installation. 

Figura 249 
Install new sealing ring expanderspring and oil sealing ring 

Figure 250 
Position support in converter housing aligning holes in 
support with holes in housing. Tap support into position. 

Figure 251 
Install support washers and bolts. Tighten to specified 

torque. (See torque chart) 

')n support. Expander spring gap to be 180* from sealing Figura 252 

ring hook joint. Press support bearing into position. NOTE: Install turbine shaft bearing on shaft. NOTE: Bearing 
Bearing part number must .be up. locating ring groove must be down; 

-43-
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Figure 253 
Install bearing washer and retainer ring. 

Figure 254 
Install turbine shaft oil sealing ring. 

Figure 255 
Spread ears on turbine shaft bearing retainer ring located in 
reaction member support. Tap turbine shaft and bearing 
into position. being certail') bearing snap ring is in full 
position in snap ring groove. 

-44-

Figure 256 
With new"O" ring on shaft, position idler shaft and lock ball 
in converter housing. Tap shaft into position. 

Figure 257 
Position shaft lock ball 'in shaft. 

Figure 258 
Place bearing spacer on shaft. 
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Figure 259 
Install idler gear inner taper bearing on shaft with large 
diameter of taper down. 

Figure 260 
Place idler gear and taper bearing cup assembly on bearing 
with hub of gear up. 

Figure 2~1 
Position bearing spacer on shah. 
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Figure 262 
Install outer taper bearing on shaft with large diameter of 
taper out. 

Figure 283 
Place outer bearing spacer on shaft. 

Figure 284 

Install lock nut. 
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Figure 265 
Tighten nut 200 to 250 Ft. Lbs. torque. [271 ,2-338,9N.m] 

Figure 266 
Stake nut securely in shaft notch. 

Figure 267 
Position charging pump drive gear and install capscrews. 
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Figure 268 
Tighten capscrews to specified torque. (See torque chart) 

Figure 269 
If pump idler gear locating ring was removed, install ring in 

inner ring groove. 

Figure 270 
Position idler gear and bearing assembly on shaft. 
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Figure 271 
Install gear assembly retainer ring. 

Figure 272 
Position auxiliary pump drive gear and instaB capscrews. 
Tighten to specified torque. (See torque chart) 

Figure 273 
Place pilot bearing on 2nd clutch shaft. A light coat of 
grease will hold bearing in place. Position reverse and 2nd 
speed clutch on disc hub aligning splines of disc hub with 
internal teeth of 2nd speed clutch friction discs. Disc hub 
must be in full position with friction discs. Do not force th is 
operation. 
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Figure 274 
Position new "0" rings and gasket on front of transmission 
housing . A light coat of chassis grease will hold "0 " rings 
and gasket in place • 

Figure 275 
Position pilot bearing on forward clutch shaft. 

Figure 276 
The use of two aligning studs will facilitate aligning the 
converter housing to the transmission housing. Install 
converter housing assembly to transmission assembly 
using extreme caution as to align the clutch pilots into the 
clutch disc hubs. As the clutch pilots enter the discs hubs, 
turn the turbine shaft and output shaft back and forth. This 
will help align all of the clutch inner discs with the disc 
hubs. DO NOT FORCE THIS OPERATION. 
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Figure 277 
Spread ears on the reverse clutch front bearing snap ring. 
Lock pliers open to hold snap ring open. Tap converter 
housing in place. Use caution as not to damage reverse 
clutch front piston ring. Note aligning stud. 

Figure 278 
Install a capscrew in the front and one in the rear of the 
converter housing and snug up but do not tighten. This will 
hold the converter housing to the transmission housing. 
Using a hook type hammer puller as shown pull the reverse 
clutch gear toward the front of the converter housing. This 
will move the reverse and 2nd clutch assembly forward to 
align the snap ring groove in the bearing with the snap ring 
in the housing. Being certain bearing snap ring is in full 
position in snap ring groove, remove pliers. 
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Figure 279 
When all the clutches are properly aligned. the converter 
housing will be tight against the transmission housing. 
Install two housing to housing caps_crews and lockwashers. 
Remove aligning studs. Install remaining capscrews and 
lockwashers. TIghten capscrews to specified torque. (See 
torque chart) 

Figure 280 
Install oil screen. Assemble and tighten 10 to t 5 Ft. lbs. 
torque. [13,6-20,3N.m) 

Rgure 281 
Apply a light coat of Dow Corning RTV'()3-7069 sealant to 0.0. 
of oil baffle or counter bore in converter housing. Remove 
immediately any excess sealant that could enter the oil circuit. 
Assemble new oil baffle oil seal in baffle. Position oil baffle 
puller screw holes 15° to 30° either side of vertical center line. 
Tap · baffle into position until baffle shoulders in converter 
housing. 

;-<'1 , 
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Figure 282 
Install impeller and hub assembly using caution as not to 
damage the oil baffle oil seal. 

Figure 283 
Position impeller hub bearing spacer on stator support. 

Figure 284 
1n5tall fixed reaction member. For freewheel reaction . 
member, see Figure 285. 
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FREEWHEEL ASSEMBLY 
NOTE: The freewheel assembly cannot be serviced. If the 
freewheel is damaged it must be replaced as an assembly. 

Figure 285 
Install outer race and sprag assembly in reaction member. 
NOTE: Undercut shoulder of race must go toward the rear 
of the reaction member. 

Figura 286 
Install" outer race to reaction member retainer ring. 

VIEWED FROM THIS 
DRECTION OUTER RACE _ 
FREEWHEELS ClOCKWISE 

Figure 287 
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MUST FREEWHEELIN 
CLOCKWISE ENGINE ROTATION 

Figure 288 
Position reaction member to impeller hub gear spacer on 
reaction member support. Install reaction member on 
support. Check rotation of freewheeling reaction member 
to be sure of proper freewheel assembly. 

Figure 289 

Install reaction member retainer ring. 

Figure 290 

Install turbine locating ring: 
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Figure 291 
With a new impeller cover to impeller "0" ring in place, 
install turbine and impel/er cover assembly on turbine shaft. 

Figure 292 
Install impeller cover ta impeller washers and bolts. 
Tighten to specified torque. (See torque chart) 

Figure 293 
Install turbine retainer ring. See Figure 293-A 
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Figure 293-A 

Figure 294 
Posi tion new "0" ring on impeller cover bore plug. 
lubricate ring to facilitate reassemblv. Install plug in cover. 

figure Z95 
Install bore plug retainer ring . . 
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Figure 296 
Place front output flange on shaft. Insta ll "0" ring. washer 

and nut. 

Figure 297 
Use a flange retainer to prevent flange from turning and 
tighten nut 200 to 250 Ft. Lbs. torque. [271 ,2-338-9N.mJ 

Figure 298 
Using a new gasket and " 0 " ring. position charging pump 
assembly on studs. Install washers. nuts and capscrews. 
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Figura 299 
Tighten stud nuts and capscrews to specified torque. (See 
torque chart) 

Figure 300 
Install new oil filter cartridge. NOTE: It is recommended 
that the filter cartridge be changed after 50 and 100 hours 
of operation on new and rebuilt or repaired units. 

Figura 301 
Place a new control valve gasket on housing. NOTE: T~e 
use of aligning studs will facilitate valve installation. 

-52-

Figure 302 
Position valve assembly on aligning studs. Install 
capscrews, remove aligning studs, install remaining 
capscews and tighten to specified torque (See torque 

chart) 

Figure 303 
If auxiliary pump is not used. install gasket and p~mp hole 
coyer. Install bolts and washers and tighted to specified 
torque. (See torque chart) 

Figure 304 
See special section on page 64 for drive plate installation. 
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CLEANING AND INSPECTION 

CLEANING 

Clean a ll parts thoroughly using solvent type clean1ng 

f luid. 1t is recommended that parts be immersed in cleaning 
I'uid and moved up and down slowly until all old lubricant 

and foreign materiai. is dissolved and parts are thoroughly 

cleaned. 

CAUTION: Care should be exercised to avoid skin rashes. 

fire hazards and inhal ation 01 vapors when using solvent 

type cleaners. 

Bearings 

Remove bearings from cleaning fluid and strike flat 

against a block of waod to dislodge solidified partic les of 

lubricant. Immerse again in cleaning fluid to flush out 

particles. Repeat above operation until bearings are 

thoroughly clean. Dry bearings using moisture-Free com­

pressed air. Be careful to direct aif stream across bearing to 

avoid spinning. Do not spin bearings w hen drying. Bearings 

may be rotated slo,,:",'y by hand to facilitate drying process. 

Housings 

Clean interior and exterior of housings, bearing caps. 

etc., thoroughly. Cast parts may be cleaned in hot solution 

tanks with mild alkali solutions providing these parts do not 

have ground or polished surfaces. Parts should remain in 
solution long enough to be thoroughly cleaned and heated. 

This will aid the evaporation of the cleaning solution and 

rinse water. Parts cleaned in solution tanks must be 

thoroughly rinsed with clean water to remove all traces of 

alkali. Cast parts may also be c leaned with steam cleaner. 

CAUTION: Care should be exercised to avoid inhalation of 

vapors and skin rashes when using alkali cleaners. 

All parts cleaned must be thoroughly dried immediatley 

by using moisture· free compressed air or soft, lin tless 

absorbent wiping rags free of abrasive materials such as 

metal filings. contaminated oil or lapping compound. 

INSPECTION 

The importance of careful and thorough inspection of all 

parts cannot be overstressed. Replacement of all parts 

showing indication of WIj!ar or stress will eliminate costly 
and avoidable failures at a later date. 

Bearings 

Carefully inspect all rol le rs; cages and cups for wear. 

Chipping Or nicks to determine fitness of bearings for 

further use. Do not replace a bearing cone or cup individ· 

ually without replacing the mating cup or cone at the same 

time. After inspection. dip bearings in Automatic Trans· 
mission Fluid and wrap in clean lintless cloth or paper to 

protect them unti l installed. 

Oil Seals, Gaskets. Etc. 

Replacement of spring load oil seals, "0" rings. metal 

sealing rings, gaskets and snap rings is more economical 

when uni t is disassembled than premature overhaul to 

replace these parts at a future time. Further loss of lubricant 

through a worn seal may result in failure of other more 

expensive parts of the assembly. Sealing members should 

be handled carefully. particularly when being installed. 

Cutting, scratching. or curling under of lip of seal seriously 

impairs its efficiency. Apply a thin coa t of Permatex No.2 on 

the outer diameter of the oil seal to assure an oil t ight fit 

into the retainer. When assembling new metal type sealing 

rings. same should be lubricated with coat of chassis 

grease to stabilize rings in their grooves for ease of 

assembly of matir1g members. Lubricate all " 0" rings and 

seals with ·recommended type Automatic Transmission 

Fluid before assembly. 

Gears and Shafts 

If magna·flux process is available. use process to check 

parts. Examine teeth on all gears carefully for wear. pitting. 

chipping, nicks, cracks or scores. If gear teeth show spots 

where case hardening is worn through or cracked, replace 

with new gear. Small nicks may be removed with suitable 

hone. Inspect shafts and quills to make certain they are not 

sprung, bent, or splines twisted, and that shafts are true. 

-53-

Housing, Covers. etc. 

Inspect housings. covers and bearing caps to be certain 
they are thoroughly clean and that mating surfaces, bearing 

bores. etc., are free from nicks or burrs. Check all parts 

carefully for evidence of cracks or condition which would 

ca~se subsequent oil leaks or failures. 
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SERVICING MACHINE AFTER TRANSMISSION OVERHAUL 

The transmission_ torque converter, and its allied 
hydraulic system are important links in the drive line 
between the engine and the wheels. The proper oper­
ation of either unit depends greatly on the condition 
and ope ratio." of the other; therefore, wheneve r repair 
or overhaul of one un it is performed, the balance of 
the system must be considered before the job can be 
considered completed. 

After the overhauled or repaired transmission has 
been installed in the machine, the oil c:ooler, and con­
nec::ting hydnulic system must be thoroughly cleaned. 
This can be accomplished in severa l manners and a de­
gree of judgment must be exercised as to the method 
employed. 

The following are considered the minimum steps to 
be taken; 

T. Drain engine system thoroughly. 

2. Disconnect and clean all hydraulic lines. Where 
feasible, hydraulic lines should be removed from 
machine for cleaning. 

3. Replace oil filter elements, cleaning out filter 
cases thoroughly. 

4. The oil cooler must be thoroughly cleaned. The 
cooler should be "back flushed" with oil and 
compressed air until iJlI foreign material has been 
removed. flushing in direction of normal oil flow 
will not adequately clean the cooler. If neces· 
sary, cooler assembly should be removed from 

machine for deaning, using oil, compressed air 
and steam deaner for that purpose. DO NOT 
use flushing compounds for cleaning purposes. 

5. On remote mounted torque converters remove 
drain plug from torque converter and inspect 
Interior of converter housing, gears, etc. If 
presence of considerable foreign material is 
noled, it will be necessary that converter be rep 
moved, disassembled and cleaned thoroughly. 
It is realized th is entails extra labor; however, 
such labor is a minor cost compared 10 cost of 
difficulties which can result from presence of 
such foreign material in the system. 

6. Reassemble all components and use only type 
oil recommended in lubrication section. Fill 
transmission through filler opening until fluid 
comes up to LOW mark on transmission dipstick. 

Run engine two minutes at 500-600 RPM to 
prime torque converter and hydraulic lines. Re. 
check level of fluid in transmission with engine 
running at idle (500-600 RPM)_ 

Add quantity necessary to bring fluid level 
to LOW mark on dipstick.. Recheck with hot oil 
(l80-200· F_) [82, 2-93, 3· Cl _ 

Bring all level to FULL mark on dipstick~ 

7. Recheck all drain plugs, lines, connedions, elc., 
for leaks and tighten where necessary. 

TOWING OR PUSH STARTING 

Before towing the vehicle, be sure to lift 
the rear wheels off the ground or dis­
connect the driveline to avoid damage to 

the transmission during towing. 
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NOTE: If the transmission has 4 wheel 
drive, disconnect both front and rear drive­

lines_ Because of the design of the hydrau­
lic system, the engine cannot be started by 
pushing or towing. 
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SPECIFICATIONS AND SERVICE DATA-POWER SHIFT TRANSMISSION 
AND TORQUE CONVERTER 

CONVERTER OUT 

PRESSURE 

Converter outlet oil temp. 1800 
• 200" F. 

{82.3° • 93,3° q. 
Tr3nsmission in NEUTRAL. 
Operating llpecilications: 

25 P.S.!. [172.4 k.Pal minimum pressure at 2000 
A.P.M, engine speed AND a maximum of 70 P.S.I. 
(482,6 kPaj outlet pressure with engine operatmg at 
no' load governed speed. 

CONTROLS Forward and RevBrw9 - Manual 
Speed Selection - Manual 

CLUTCH TYPE Multiple dISCS, hydraulically actuated, spring 
released, automatic wear compensation and no 
adjustment. All clutches oil cooled and lubricated. 

CLUTCH INNER DISC Friction. 

CLUTCH OUTER DISC Steel. 

OIL FILTRATION Full flow oil fi lter safety by-pass. also strainer screen 
in sump at bottom of transmission case. 

CLUTCH PRESSURE 180-220 psi 11241,1- 1516,8 kPaJ - With parking 
brake set (see note) , oil temperature 180· · 200· F. 
[82,20 

• 93,3· C). engine al idle l,qOO to 600 RPM). shift 
thru direction and speed clutches. Al l clutCh pressure 
must be equal within 5 psi, [34,5 kPa!lf ,clutch pressure 
varies- in anyone clu tch more than 5 psi. [3,q,5 kPa! repair 
clutch. 

NOTE: Never use SIlMCII brakes while m.king 
clutch p,essure checks.. Units h .... ing bnk. 
IICWsted declutching in forward and/o, rev ... 
win not gille II true fllilding. 

ALWAYS USE PARKING BRAKE WHEN MAKING 
CLUTCH PRESSURE CHECKS. 

LUBRICATION 

TYPE OF Oil 

CAPACITY 

CHECK PERIOD 

NORMAL * 
DRAIN PERIOD 

See lu1.e Chert. 

Consult Oper"tor's Mantu,] on .. pptic~b'tI 
mlChine model for s)lslem capaci/y. Torque 
Converler, Transmiuion and allied hydraulic: 
sy.lem must b e comidered ill a whole to 
delermine Clpadly, 

Check oil level DAilY wilh engine running 
at 500-600 RPM and oil al 180 0 to 200° F. 
{B2, 2.93,30 C]. Meinlain oil level to FUll 
mark. 

Every 500 hours, change oil f ilter element. 
Every 1000 hours, drain and refill system a s 
follows; Drain with oil al 1500 

10 200° F. 
[65,6.93,3" C1. 

Non: It is recommended tbat filter elements 
b. changfld aft ... 50 and 100 houn of op_ 
eration on n ...... alut reb1,lill or repaired unib. 

(b) Oflin oil filters, remove .nd disea,d 
filter elements. Cleln filte, shells Ind 
install new elements, 

(c) Refill tr.nsminion 10 lOW mark. 

(d) Run engine .t 500·600 RPM to prime 
cony."'" Ind linn, 

Ce) Redleck 1 ..... 1 with engine funning el 
.500.600 RPM .nd .dd oil to bring 
lenl to LOW m.rk. When oil tempere­
tvre i. hot (180-200° f .) 182,2.93,30 C} 
mike finll oil '_nl check. BRING 011 
LiVn TO fULL MAIl(. 

RI!COMMEHDHI LUIIIlICAHT'S FOIl CLARK·HUJfTH COMt'OHtEHTS POWlR SHIFTUJ 
TRANSMISSION A)oIII TORQUI!. CONVERTDIS 

~ ...... "", Ambient Tampera4J,. 

"," 

,. .. ,. .. 
'" ,. 
• 

r
---~ -. 

-4" -. 

• 
• 
N 

N 

• 

" 

·a 

- N 

- N 

j 
- N 

"5~1".J'-_ _ -':=-: .A -> 

-

la) C-2 Gtlld. 30 
T • ..,poor....... I~) C'l~30 

R__ "1M (e) En;lne Oil;-Gta6e 30 "'P~COISEor eOISF 
Idl Mll·~-~l04C-Gt..,. 30 
fa) .... l·l·2104D-Grad.30 

I~) Mll-l·~t04C"<l,..,.IO 

I~) Mll·l ·2104I).G,xla TO 

TT:- "2" :~ ~=:~ 
( .. ) £"';1-- OIt·GrJd. 10 ""I-CD/SEorCDISF 
11'1 OuintohJl:lr\e 822-220 INon PhosQ!Iala Eal .. FIr. 

fI ........ IFluId) 

T~' "3" ~= :g:::: II D s.. C.utlon e-.. 

T~' "4":: :::~~~:::~ ... 
T"';;"'''';''''''' "5" fa) ~J\Io~I~ane. Synthetic Motor rn­

PfIEFBIAED OL vt:SCOSfTY: Sdtct~oi~~ 
bIowilhpo....,;lng~I~_oi~lcncNrl. 

Tem~ Ian!/III '-r ancI "3"'rr.y boo _ '" ""-" ImIoitnt 
~-aump~,.,..-. 

~~ .... !!hatoId boo "';ody" 1WnbIont~ --MODUtATED SHIFT TRAMSMISSIDNS: TI.lOOO, .IIlOO, 2.j(1Q(), 
21000 1i32000 .... ~with mod~j;/'IiII .... ody 
C-3 ort~. ~ l l\em&(al Ii (b) ·o.x"," or '0.""", 
l! D. SEE CAUTIOH anow. 3000, -tIXIl, 5000. MOO, /I1XlO. 
tOOOO 1i34000..-Ia~'friIII~."'$IiIt .... cmI)' 
C-3 or t.mper1llUrl1'l~ 3 .. m (a) only ·OPr .... [)o NOT tid 
' Dollu,," U D. SEE. CAUT!Olt BELOW. 

c...1JTlOH: 'Caron' D.not~ ... ithgo.ph/lk:dotdI 
~.f!II$;In"""UNlESSITMEETS'OtEAPPfIOVEDc.3 
SPECIFICATIONS. ' o.xron a 0 _ to. .....t In the 3000, 
4000,51)00, SOOCI, tOOO, tlOOO or 3«10(1 __ ~ MIt! 
ttammluIono. or It.IiA:2NOO 6HRUOOO Mriotst-lntl c0n­
verter JocII.up, or It. Q1U """ _ h8vIr>g 1odI ... 
UH~ IT MEttS THI! APfI'ROY.!O c.3 SPECIFICATIONS. 

Any d&WoIIon hon Ifld d-..t rnun ....... -m... -'" Im<n 
tIMI ~ ~ of It-.. CIo<I< . ....,., ~ 
~_~o.~ 

* Normal drain periods and filter change intervilis iI,e for average environmental and duty-cycle conditions. 
Severe or sustained high operating temperatures or very dusty atmospheric conditions will cause acceler­
ated deterior •• ion and contamination. For extreme conditions judgment must be used to determine the 
required change intervill .. 
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TROUBLE SHOOTING GUIDE 

For The 

R & HR Model. 18000 Transmission 

Th. following dal. is presented as an aid 10 locating 
the source of difficulty in ill malfunctioning unit. It is 
necessary to consider the torque converler charging 
pump, transmission, oil cooler, and conned ing lines 
as ill complete system when running down the source 
of troubl. sinc;e the proper operation of any unit there­
in depends greatly on the condition and operations of 

Ihe others. By studying the principles of operation 
together w ith data in this section, it may be possible-
10 correct any malfunction which may occur in the 
sys tem. 

TROUBLE SHOOTING PROCEDURE BASICALLY CON­
SISTS OF TWO CLASSIFICATIONS, MECHANICAL AND 
HYDRAULIC. 

MECHANICAL CHECKS 

Prior to checking any part of th. system from a 
hydraulic standpoint, the following mechanical checks 
should b. made: 

1. A check should be made to be sure aU control 
lever linkage is properly connected and adjusted at all 
connecting points. 

2. Check shift levers and rods for binding or restric­
tions in travel that would prevent full engagement. 
Shift levers by hand at control valve, If full engage_ 
ment (:annot be obtained, difficulty may be in control 
cove r and valve assembly. 

HYDRAULIC CHECKS 

Before checking on the torque converte r, transmis­
sion, and allied hydraulic system for pressures and 
rate of oil flow, it is essential that the following pre­
liminary checks be made: 

Check oil level in transmission. This should be done 
with oil terhperatures of 180 to 2000 f . [82,2_93,30 C] . 
DO NOT ATIEMPT THESE CHECKS WITH COLD OIl. 
To bring the oil temperature to this specification it 
is necessary to either work the machine or "stall" out 

the converier. Where the former means is impractical, 
the latter means should b. employed as foliowsl 

Engage shift levers in forw.ard and high speed ilnd 
apply brake,. Accelerate engine half to three-quarter 
throttle. 

Hold stall until desired canverter outlet temperature 
is reached. CAUTION: FULL THROTIlE STALL SPEEDS 
FOR AN EXCESSIVE LENGTH OF TIME WILL OVERHEAT 
THE CONVERTER. 

LOW CLUTCH PRESSURE 
Cou .. Remedy 

1. low oil level. 1. Fill to proper level. 
2 ; Clutch pressure regulating valve spool stuck open. 2. Cle.an valve spool and housing. 
3. Faulty charging pump. 3. Replace pump. 
4. Broken or worn clutch shaft or piston sealing rings. 4 . Replace sealing rings. 
5. Clutch piston bleed valve stuck open. 5. Clean bleed valves thoroughly. 

LOW CONVERTER CHARGING PUMP OUTPUT 

1. low oil level. 1. Fill to proper level. 
2. Suction screen plugged. . 2. Clean sudion screen. 
3. Air le.ks at pump intake hose and connections or 

collapsed hose. (R-18000 only) 
3. Tighten all connections or replace hose If necesury. 

4. Defective all pump. 4. Replace pump. 

OVERHEATING 

1. Worn oil Maling ringl. 1. Remov., disassemble, and rebuild converter ass.m-
bly. 

2. Worn oil pump. 2. Replace. 
3. Low oil level. 3. Fill to proper level. 
4. Pump suction line taking air. (R-18000 only) 4. Check oil line connections and tighten securely. 

NOISY CONVERTER 

1. Worn oil pump. 
2. Worn or damaged bearings. 

,. Low engine RPM at converter stall. 
2. See "Overheating'~ ' and make same checks. 

1. Replace. 
2. A complete d isassembly will be necesSlry to deter­

mine whilt bearing is faulty. 

LACK OF POWER 

1. Tune engine check governor. 
2. Make corrections as explained in "Overheating." 
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180003 SPEED INTERMEDIATE DROP 
CLUTCH AND GEAR ARRANGEMENT 
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OUTPUT_~~~ 
FORWARD 

1st 

2nd ------

3rd -----
INTERMEDIATE DROP 
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REVERSE 

151----

2nd-----

3rd--- INTERMEDIATE DROP 
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FORWARD 

1st 

2nd ------

3rd ----- INLINE 
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REVERSE 

1st -----

2nd-----
3rd ---

I 

OUTPUT 

INLINE 
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r 

OUTPUT 

FORWARD 

1st 

2nd ------

3rd ---
INLINE-FRONT DISCONNECT 
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REVERSE 

10t---

2nd-----

3rd--- IN LINE-FRONT DISCONNECT 
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18000 SERIES TRANSMISSION CONVERTER DRIVE PLATE KITS 

Proper Identification by Bolt Circle Diameter 

Measure the "A" dimension (Bolt Circle diameter) and order Drive Plate Kit listed below. 

Note four (4) kits have two (2) intermediate drive plates and one (1) drive plate and weld nut assembly. Two (2) kits 
with three intermediate drive plates. 

, ___ ____ ALIGNMENT HOLES - ---------, 

\ 
BACKING RING 

"AU Dimension (Bolt Circle Diameter) 

11.38" [288,900 mm] Diameter 
Kit No. 802229 
13.12" [333,375 mm] Diameter 
Kit No. 802230 

13.50" [342,900 mm] Diameter 
Kit No. 802231 
17.00" [431.800 mm] Diameter 
Kit No. 802356 

• 

Each Kit will include the following parts: 

2 Intermediate Drive Plates. 
1 Drive Plate and Weld Nut Assembly. 
1 Backing Ring. 

10 Screw and Lockwasher Assembly. 
1 Instruction Sheet. 

/ (1) DRIVE PLATE AND 
/ WELD NUT ASSEMBLY 

~r~ ( ~, U BOLT CIRCLE OIA . -' 

\ 
BACKING RING 

(3) INTERMEDIATE 
DRIVE PLATES 

"AU Dimension (Bolt Circle Diameter) 

11.38" (288,900 mmJ Diameter 
Kit No. 802494 

13.12" [333,375 mml Diameter 
Kit No. 802393 

13.50" (342,900 mm1 Diameter 
Kit No. 802232 

Each Kit will include the following parts: 

3 Intermediate Drive Plates. 
1 Backing Ring. 

10 Screw and Lockwasher Assembly. 
1 Instruction Sheet. 

NOTE: Some drive plates and backing rings will have 
fourteen (14) mounting holes. Only ten (l0) mounting 
holes will be used. 

TO FACILITATE ASSEMBLY, ALIGN SMALL HOLES IN DRIVE PLATES - SEE ILLUSTRATION ABOVE. 

. i 

Position drive plate and weld nut assembly on impeller cover with weld nuts toward cover. Align intermediate drive .. ~~, 
plate and backing ring with holes in impeller cover. NOTE: Two dimples 180 0 apart in backing ring must be out 
Itoward engine flywheel!. Install capscrews and washers. Tighten 23 to 25 Ibl·ft torque [31,2 • 33,8 N·m.]. 

" 
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TRANSMISSION TO ENGINE INSTALLATION PROCEDURE 

1. Remove all burrs from flywheel mounting flat and 
nose pilot bore. Clean drive plill. 5urhce with 
solvent. 

2. Check engine flywheel and housing for conform .. 
ance to standard S.A.E. #3 - S.A.E. J-927 tolerance 
specifications for pilot bore size, pilot bore runout 
and mounting face flatness. Measure and record 
engine crankshaft end play. 

3. Install two 2.50 [63, 50 mm] long transmission to 
flywheel housing guide studs in the engine fly­
wheel housing as shown. Rotate the engine 
flywheel to align a drive plate mounting screw 
hole with the flywheel housing accon hole. 

5. 

Install a "'.00 [101,60 mm] long drive plate locat­
ing stud .3750-24 fine thread in a drive plate nut. 
Align the locating stud in the drive plale with the 
flywheel drive plate mounting screw hole posia 

tioned in step No. 3. 

locate transmission on flywheel housing aligning 
drive plate to flywheel and transmission to flya 
wheel housing. NOTE: Fig. 4 installation, align 
drive plate holes with flywheel studs. 

Install transmission to flywheel housing screws. 
Tighten screws to specified t"orque. Remove tranSa 

mission to engine guide studs. Instan remaining 
screws e.nd tighten '0 specified torque. 

*6. Remove drive plate locating stud. 

7. Install drive plate attaching screw and washer. 
Snug sc'rew but do not tighten. NOTE: Fig. 4 in­
stallation, install drive plate attaching washers and 
nuts. Tighten each nut 28 to 30 ft. Ibs. torque 
[38.0 - 40.6 N.mJ. Some engine flywheel housings 
have a hole located on the flywheel housing cir­
cumference in line with the drive plate screw access 
hole. A screwdriver or pry bar used to hold the 
drive plate against the flywheel will facilitate in­
stallalion of the drive plate screws. Rotate the ena 

gine flywheel and install the remaining seven en 
flywheel to drive plate attaching screws. Snug 
screws but do not tighten. After all eight (8) screws 
are installed torque each one 2S to 30 ft. Ibs. torque 
[33.9 - 40.6 N.mJ. This will require torquing each 
screw and rotating the engine flywheel until the full 
amount of eight (8) screws have been tightened. 

8. Measure engine crankshaft end play after transmis· 
sian has been completely installed on engine ftya 
wheel. This value must be within .001 [O#025mm] 
of the end play recorded in step No.2. 

* Does not apply to units having 3 intermediate 
drive plates. See Fig. 4. 
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If the turbine or turbine hub was replaced or dis­
assembled. this procedure must be used for reassembly. 

TURBINE HUB ASSEMBLY WITH BACKING 
RING AND SPECIAL SELF LOCKING SCREWS 

1. Clean hub mounting surface and tapped holes with 
solvent. Dry thoroughly being certain tapped holes are dry and 
clean. 

2. Install backing ring and special screws to approximately .06 
11 ,5J of seated position. With a calibrated torque wrench. 
tighten screws 37 to 41 Ibs. ft. torque [50,2 - 55,6 N'm}. NOTE: 
Assembly of turbine hub must be completed within a fifteen 
minute period from start of screw installation. The screws are 
prepared with a coating which begins to harden after installa­
tion in the hub holes. If not tightened to proper torque within the 
fifteen minute period, insufficient screw clamping tension will 
result. The special screw is to be used for one installation only. If 
the screw is removed for any reason it must be replaced. The 
compound left in the hub holes must be removed with the pro­
per tap and cleaned with solvent. Dry hole thoroughly and use a 
new screw for reinstallation. 

Figure A 

Figure B 

Figure C 
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ITEM DESCRIPTION OTY ITEM DESCRIPTION OTY 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
8 

'19 

Input Aange Nut ..••..••. •. .• • . ••..• • •.. .. ••. . 1 20 
Input Range Washer ......•. , • . . . . • . • • • . . • . . . .. 1 21 
Input Flange "0" Ring. . . . . . . . • • . . . . • . • . . . . . . . .. 1 22 
Input Range. . . . . . . . . . . . . . . . • . . . . . . . •• . . . • . . .. 1 23 
Input Aange Oil Seal .' , .. . " . " ...... " ... , . . .. 1 24 
Input Shaft Front Bearing ..... •. .. • .. ••.. • • . . .. . 1 25 
Front Cover ....•...........•.......• • ... •. ... 1 26 
Breather • • . • . • . . . . • . . . . . . . . • . . . . . . . • • . • • • . . .. 1 27 
Rear Bearing Snap Ring. . . . . . • • . . . . . . . . . . . • • . • . . 1 28 
Rear Bearing Washer . . . . . . . . . . . . . . . . . • . . . . • . . .. 1 29 
Input Shaft Rear Bearing ." " . . . . . . . . . • • . . • • . . .. 1 30 
Rear Bearing Retaining Plate . . . . . . . . . . . . . . . . . . . .. 1 31 
Retaining Plate Screw Lockwasher . . . . . . • • . . . • . . .. 6 32 
Retaining Plate Screw ................• ... • •. .. . 6 33 
Input Shaft & Hub Assembly. . . . . . . .. . . .. . . .. . . .. 1 34 
Baffle Ring .. .. . . . . . .. . .. . . . . . . . . . . . .. . . .. . . .. 1 35 
Bearing Retainer Plate Nut . . ....... .. ... . . . . ... " 1 36 
Reverse Idler Thrust Plate .. . ..•.. . . . . . • • . . . . . . .. 1 37 
Reverse Idler Gear 1 
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Reverse Jdler Gear Bearing Assembly •• •• .. 
Reverse IdlElf Thrust ?tate ...... ... . .. •.. .. ... . . . 
IdlerShaftl.ockball " .. " .. , ... ,'''', .. " .. '',. 
Clutch Shah Oil Sealing Ring Sleeve . . •. . •...•...•. 
Front Coyer to Transmission Case Gasket ...... .... . 
lube Tube FItting . . .... .. .... . ........... • ..... 
lube Tube Assembly .......................... . 
Front Cover to Case Screw lockwasher ............ 16 
Front Cover to case Screw " ......... " ........•. 16 
lubePlug ...... . ... ..... . . ............ . ...... l 
Lube Plug ..... ... .......... .. ... . . . . ......... 1 
lube Tube Fitting .... . . ..... .. .. ....• . ..... . ... 1 
Front Cover Plug Gasket ..• , .. :, •.....•.... .. ... 1 
Front Cover Plug ....... .. .... , • • . , . .. ... . ..... 1 
Reverse Idler Shaft "0" Ring. . . . . • • . . . . • . . • . . . . .. 1 
Reverse Idler Shaft .. " . " . " ......... . " . . . .. . . 1 
Screen Assembly Gasket. . . . . . . . • . . . . • • . . • • . . . .. 1 
Suction Screen Assembly .... , ..• . .... •.. , . . . . . . 1 
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Tighten to 200-225 Lbs.Ft. 
[271,2-338,9 N.m] 

Revers~111 " 
I die r lJl"'----tJii 

R-MODEL 

ighten to 200-225 Lbs.Ft. 
[271,2-338,9 N.m] 
and stake nut securely 
into shaft notch. 
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NOTES 

.. -
PORT"N" 
1.01135-12 S.A.E. 
~4UNG FITTING 

HOSE LINE OPERATING REQUIREMENTS 

-

I . PRESSURE UNES SUITABLE FDA OPERAnoN FROM AMBIENT TO 250°1'. 
1121.1 "C.) CONTlNUOUS OPERATING TEMPERATlJRE. MUST WITHSTAND 300 
P.SJ. I2Oe8 kP_, CONTINUOUS PftESSURE 'NITH 1500 P.!U. (4'31 kPallHT£A­
LUTTEHT SOFIau. REF. S ..... e. SPfC NO. JSI7,I00AI HYDRAULIC NOSE 
SP£CFICATION. 

2. SUCTIONLINI!TOBEPROTECTEDFROMcotLAPSEBYINTERWOVENSTEEl 
WIRE. REF. 8.A.[. SPEC. NO. J517.100fW HYQAA.UUC HOSE SPECIfICATION. 
SUITABLE fOR OPEAA.TION FROM Al.I8IENT TO 2IiO'f". ,'il ,IOC.) 
CONTINUOUS OPEAATING TEMPERATUftE. 

3. GRAVITY DRAIN LINE 5urr ABLE FOR OPE.AAnON FROM AMSIENT TO 250'/". 
1121.1"C.' CONTINUOUS OPERATING TEMPERATURE. AU. S .A.E. snc, NO. 
JlI7,'OORI HYDRAUliC HOSE SPECIfICATION. 

........ L HOSE LINES USED MUST COHFOAIoI TO 8.A.E. &PEe. NO. JI018 TEST 
PROCl!OURE faA HIGH TEMP. TRANSMISSION OIL HOSE. 

PORT -AS· - CONVERTER DfIAJN 

SELECT LOWEST 0/' PORTS NOTED FOR GRAVITY DAAIN TO TRANSMISSION. 
LINE MUST HAVE CONTINUOUS SlOP£ FROM CONVERTER TOTAAH9",uSSlON. 
IF V&!ICLf. CON'IOUAATIONWIU NOT AllOW SLOPE OF ORAINUHEUHO£A 
ALL OI"fIV.TINO CONDITIONS . .\ SCAVENGER I"UW WUIT BE PAOVIDlO. 

PORT • AM" - CONVV\Tbi OVTL£T TEMP£FlATURE 

PORT IS TO SE USEO FOR CONVERTER OUTLET TEMP. PlCl(oUP. GAUG E ISTO 
8E LOCATED IN THE OPERATOR COMPARTMENT. SEE OIL TEMP, GAUGe: 
SPECIFICATION&. 

- - -
PWMIING DIAGRAM 

R-'IOOO SERIES TRANSMisSION 

FILTER,. TYPE A 
ClARK NO. 15331!11~ 

"S" iii N,P.T.F. 
PAESSURE CHECK POINT 

'!-2S P.S.l.jlQ3.1n kPa1 AT 2000 
R.P.M. ",NO 1IO-:loo·F. 1u.2·1I::J,3"C,] 
AT CONVERTER OUTLET 

PORT 'AN" _ CONVERTER oun..er PRESSURE 

CONVERTER OUTLET PRESSURE EQUALSTHeTOTAL PRESSUREOROPOFTHE 
HEAT EXCHANGER. HEAT EXCH ... NGER LINES AND S ... CK PRfSSUftE Of THE 
TAANSMISS ION LUBRICATION SYSTEM. CONVERTER OUTlET OIL TEt.lP. 1110"-
22O"F. [U.2"-83.3'C.]. TRANSMISSION IN NEUTRAL. 

OPERATING specIFi9ATIONS: 

25 P.S.l (In IIPa] IoIl.U IJoIUJoI PRESSURE ... T 2000 RP.M. ENGINE AND ... MA)(!MUM 
OF TO P .a t [&82 kPaj OUnET PRESSUftE WITH ENOlN£ AT NO-LOAD OOVEIIHEO 
SPEED. 

CLUTCH PRESSURE 

'8().220 P.5. l ['24'.'5111 kPa' WITH PAf.II(lNG BRAKE SET (SEE NOTIE). OIL 
TEMPERATURE II!1O-2OO·F. 18Z.2'1I::J,3"C]. ENGINE AT IOU! (~ TO eoo RPIroI). SHIFT 
THAU DIAECTlON AND SPEm ct.UTCHE5. AU. CUJTC.H PI\.USUAI: JoIUST H 
EOUAI. WITH I P.S.L 1)4 kPa).1f CUITCH PRESSUR£ VAllIES IN ANY ()HE CLUTCH 
MOAe TH4N I P.6.I. 134 11$>&1 REPAIR CLlITCH. 

NOTI!: N£YEA USE SERVICE BRAKES WHILE MAKING ClUTOi PRES8URE 
CHECK6.UNITS, HAiliNG 8RAKE ACTUATED OECLUTCHING IN fORWAAD 
ANO/OR AfNERSE WILL NOT GillE A TRUE READING. 

ALWAYS USE PAIIKINO SRAX£ WHEN MAKING CLUTCH PRESSUAE CHECKS. 

FROM 
"",T 

'C 

AD 

AC 

'" 
AO 

H"'T 
EXCHANGER 

AS 

H£AT 
EXCHANGER 

OR 

PORT " ... • 
1.D12S·12 s'A.E. 
"O".fUNQ f'nlNIl 

HOSE LINE SIZE 

TO LlNELO. 

""" ., 1 .OOI~,4 1 

.... .75 (1I1.0J 

N .75 (It,01 

" .10 [12.TI 

HEAT 
.UllU] EXCHANGaI 

A .76(".0) 

00 I.DO (~.~J 

D .76 [It,O} 

A .76 [11.01 

/ , 
~j 

''''''''''' 
SUCTION LINE 

OflAIN UNI! 
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18000 3 SPEED INTERMEDIATE DROP OUTPUT 

R-Model (remote mounted) transmission front cover 
removal. disassembly. reassembly and installation 

on transmission 

CAUTION: Cleanliness is of extreme importance in the repair 
and overhaul of this unit. Before attempting any repairs, the 

exterior of the unit must be thoroughly cleaned to prevent the 
possibility of dirt and foreign matter entering the mechanism. 

FRONT COVER REMOVAL 

".;' 

Figure 305 
Side view of R-' BOOO with mechanical control valve. 

Rgwe 306 
Remove control vaNe bolts and washers, remove control valve, 
use caution as not to lose detent balls and springs. Remove 
input flange nut. washer and "0 " ring. 

-71-

Figure 307 
Remove input flange. 

Figure 308 
loosen lube tube fitting nut. 
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Figure 309 
Remove lube tube and fittings for cleaning or replacing. 

Figure 310 
Support front cover with a chain hoist. Remove front cover to 
transmission case boits and washers. 

FRONT COVER DISASSEMBLY 

Figure 312 I 
Spread reverse clutch front bearing locating ring out of bearing 
ring groove. Pry reverse and 2nd clutch from front cover. 

Agure 313 
Unclinch lock nut by straightening upset metal in notch in idler 

shaft. Remove idler shaft nut. 

I 
I 

I 
j I 

I 
I 

.\ , 
~nl I 

Separate front cover from transmission case assembly. NOTE: 
Reverse and 2nd clutch will come out with front cover. Figure 314 

See Figure 31 for Transmission Disassembly 
Remove nut and spacer. 
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Figure 315 
Remove idler gear and outer taper bearing. 

Figure 316 
Remove taper bearing spacer. 

Figure 317 
Remove inner taper bearing. 
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Figure 318 
Remove inner bearing spacer. 

Figure 319 
Note Idler shaft lock ball. 

Figure 320 
Tap idler shaft from cover, use caution as not to lose lock baU. 



REFERENCE O
NLY

Figure 321 
Remove idler shaft "0" ring. 

Figure 322 
Remove input shaft retainer plate capscrews and washers. 

Figure 323 
Tap input shaft from cover. 
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Figure 324 
Remove input shaft and bearing assembly. NOTE: If the oil 
suction screen was not removed, remove and clean separately 
from front cover. Remove input shaft oil seal from cover. 

Figure 325 
Remove input shaft front bearing. 

Figure 326 
Remove input shaft rear bearing retainer ring. 
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Figure 327 
Remove bearing washer. 

Figure 328 
Remove retainer plate and rear bearing. 

Figure 329 
Plate and bearing removed. 
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FRONT COVER REASSEMBLY 

(See cleaning and inspection page.) 

Figure 330 
Position bearing retainer plate on input shaft with bearing snap 
ring groove up. 

FJgure 331 
Press rear bearing on input shaft with snap ring down and into 
ring -groove of retainer plate, bearing shield will be up. Position 
bearing washer on shaft~ 

Figure 332 
Install bearing retainer ring. 
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Install front bearing on input shaft. Coat outer diameter of input 
shaft oil seal with a light coat of Permatex #2. Press seal into 
front cover with lip of seal in and to a dimension of .360 [9,2 
mm] to .390 [9,9 mm] from the outer surface of the cover. (See 
assembly instruction drawing). 

Agure 334 
Tap input shaft assembfy in front cover aligning holes in retainer 
plate with holes in cover. Install capscrews and Washers. 

Figure 33S 
TIghten capscrews to specified. torque. (See torque chart).' 
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Figure 33& 
Install new "0" ring on idler shaft. 

Figure 337 
Align slot in idler shaft with lock ball notch in cover. Tap shaft 
into position. 

Figure 338 
Install lock ball in idler shaft and notch. 
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Figure 339 
Install idler shaft inner taper bearing spacer on shaft. 

Figure 340 
Install inner taper bearing on shaft with large diameter of taper 
down. 

Figure 341 
Position bearing spacer on shaft. 
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Figure 342 
Position idler gear on shaft with long hub of gear up. 

Figure 343 
Position outer taper bearing on shaft with large diameter of 
taper up. 

Figure 344 
Tap bearing into position in idler gear. 
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Figure 345 
Install outer bearing spacer on shaft. 

Figure 346 

Install retainer nut 

Agure 347 
Tighten nut 200 to 250 IbHt ,torque [271,2-338,8 N·m). 
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Figure 348 
Stake nut securely in shaft notch. 

Figure 349 
Spread reverse clutch front bearing locating ring. Position 
reverse and 2nd clutch in cover and tap into place. Align bearing 
snap ring groove with snap ring, release snap ring in groove 
being sure snap ring is in full position in ring groov~. Position 
the 2nd speed clutch shaft pilot bearing on clutch shaft, a light 
coat of good quality grease will hold bearing in position on 
shaft. Install pilot bearing on forward clutch shaft. (See Rgura 
275). 
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FRONT COVER ASSEMBLY 
Installation on Transmission Case 

Figure 350 
Position new gasket and "0" rings on front of transmission 
housing. A light coat of chassis grease will hold gasket in place. 
Locate front cover on tranmsission housing. NOTE: The use of 
aligning studs will facilitate alignment and front cover installa· 
tion. Use extreme caution as to align the clutch pilots into the 
clutch disc hubs. As the clutch pilots enter the discs hubs, turn 
the input shaft and output shaft back and forth. This will help 
align all of the clutch inner discs with the disc hubs. DO NOT 
FORCE THIS OPERATION. 

When the clutches are properly aligned, the front cover will be 
tight against the transmission case. Install front cover to 
transmission case bolts and washers. DO NOT USE BOLTS 
TO PUll CASE AND COVER TOGETHER. 

Agura 351 
TIghten bolts to specified torque (See torque chart). 
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Figure 362 
If lube fittings were removed for cleaning, install fittings. Install 
lube tube on fittings and tighten tube nuts securely. 

Figure 353 
Position input f,lange on input shaft. 

Figure 354 
Install flange "0" ring, washer and flange nut. 
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Figure 355 
Secure input flange to prevent turning and tighten flange nut 
200 to 250 Ibftt [271 ,2-338,9 N'm], 
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SPEED SENSOR INSTALLATION 

Auxiliary Pump Drive 

REAR VIEW 
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r----rSee View R 

Assemble speed sensor bushing 
in housing to specified dimension 
with Loctite 262 or 270 and stake 3 
places 

VIEWR 

Stake 3 places approx. 
equally spaced -
orienta\Ot critical 

V1EWW-W 
Typical 3 Places 
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PROPER INSTALLATION OF TEFLON PISTON RING AND PISTON RING EXPANDER SPRINGS 

NOTE: NOT ALL TRANSMISSIONS WILL HAVE TEFLON PISTON RINGS ANO EXPANOER SPRINGS 

1. Fill the oil sealing ring grooves with a good grade of grease, this Wilt help stabilize the teflon ring and expander spring in the ring 
groove for installation. 

2. Position the expander spring in the imer groove of the new piston ring, with the expander spring gap 18C)Q from the hook joint gap 
of the piston ring. 

3. carefully position the piston ring and e)(p80der spring on the clutch shaft in the inner most ring groove. Hook the piston piston ring 
joint. 

4. Repeat steps 1. 2 and 3 for the remaining ring or rings making certain all hook joints are fastened securety. 

5. Apply a heavy coat of grease to the outer diameter of the rings and clutch shaft. Center the piston ring's in the ring groove. 

6. Before installing the clutch assembly in the front cover Of converter housing it is recommended a piston ring steeve PIN's 241309, 
237576 or 234265 be used to center all of the piston rings in their respective ring grooves. Use extreme caution to not damage' 
piston rings when installing the clutch shaft in the front trasnmissioo cover or converter housing. 

USED FOR POSITIONING 
/. OF ~ISTON RINGS 

/ I BEARING 
-""",..---'-0, 

>-U=-o--.r'<I----'l.i( 

PISTON RING 
SLEEVE 

241309 OR 237578 

CLUTCH SHAFT 

PISTON RINGS PISTON RINGS 

PISTON RING 
SLEEVE 234265 

Be sure that lead In chamfer and 
intersection of lead in chamfer to piston 
ring boro Is Irae 01 burTS and nicks. 

PISTON 
RING GAP -'. 

248424 
Piston Ring "" 

248425 
Expander Ring 

SPRING GAP AND RING GAP 
ARE 1 eo' APART 
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CLUTCH SHAFT 
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PRESSURE CHECK POINTS 

CHECK POINT "C" CONVERTER OUTLET PRESSURE 25 
P.S.I . 1,73 kPa] MINIMUM PRESSURE AT 2000 R.P.M. 
ENGINE SPEED AND A MAXIMUM OF 70 P.S.1. (483 kPa] 
OUTLET PRESSURE WITH ENGINE OPERATING AT NO 
LOAD GOVERNED SPEED. 

PRESSURE REGULATOR VALVE 

CHECK POINT "D" CONVERTER OUTLET TEMPERATURE 
RED LINE 250" F. 1,2,' CJ J> N.P.T.F. PORT SIZE - MAY 
USE CLARK NO. 234033 IREF.I OR SAE NO. 2 
TEMPERATURE PICKUP. 

LUBE (CONSTRUCTION HOLE ONL Yl 
CONVERTER OUT 

TO LUBE FROM COOLER ,...,..L _ ____ _ DRAIN 

CHECK POINTS A " D SHOULD BE MONITORED BY 
GAUGES LOCATED IN OPERATOR'S COMPARTMENT. 

CHECK POINT "A" CLUTCH PRESSURE % N.P.T.F. 
~~~~ _ _ CLUTCH PRESSURE 'SO to 220 P.S.I. 1,241-15,6 kPaJ. 

CHECK POINT FOR FORWARD MODULATED CLUTCH· 
PRESSURE'ao to 220 P.S.I.('24H5'6 kPaJ 

~F-_3RD 

TRANSMISSION FWD. CLUTCH PRESSURE PORT 1'1, 
- N.P.T.F.J 

9W~~w:-- 2ND 

-83-

TRANSMISSION REV. CLUTCH PRESSURE PORT 1'/, 
N.P.T.F.J 

THESE PORTS ARE PROVIDED FOR INSTAULATION OF 
BACK·UP WARNING LIGHT PRESSURE SWITCH OR 
HORN. 

'ST ILOW) 

SUMP SCREEN 

CHECK POINT "H" LUBE PRESSURE 'I, N.P.T.F. ,5-25 
P.S.1. (,03-'72 kPaJ @2ooo RPM" ,80"·200" F. IS2.2·93.3" 
CJ AT CONVERTER OUTLET. 
TO LUBE FROM COOLER 

HOSE LINE OPERATING REQUIREMENTS: 
,. PRESSURE LINES: 

AMBIENT TO 250" F 1'2,' C] FOR CONTINUOUS 
OPERATION. MUST WITHSTAND 300 P.S.I. 12068 
kPa] CONTINUOUS OPERATION WITH 600 P.S.1. 
14,37 kPa) SURGE PRESSURE REF. SAE 'OORI 
HYDRAULIC HOSE. 

2. OIL SPECIFICATIONS: SEE LUBRICATION SECTION. 

3. ALL HOSE LINES USED MUST CONFORM TO SAE 
SPEC NO. SAE J'0'9 TESTS" PROCEDURES FOR 
HIGH-TEMPERATURE TRANSMISSION OIL HOSE. 
LUBRICATING OIL HOSE" HOSE ASSEMBLIES. 
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