


TOWING OR PUSH STARTING 

Before towing the vehicle, be sure to lift the rear wheels 
off the ground or disconnect the driveline to avoid 
damage to the transmission during towing. 

NOTE: If the transmission has 4 wheel drive, disconnect 
both front and rear drivelines. Because of the design of 
the hydraulic system, the engine cannot be started by 
pushing or towing. 

© Copyright DANA SPICER OFF-HIGHWAY PRODUCTS DIVISION 1999 
Unpublished material - All rights reserved 

Umited Distribution 
No part of the work may be reproduced in any form under 

any means without direct written permission of 
DANA SPICER OFF-HIGHWAY PRODUCTS DIVISION. 
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FOREWORD 

This .manual has been prepared to provide the customer and the maintenance 
personnel with information and instructions on the maintenance 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 becom.e familiar with the various parts of the product, its .principleof 
operation, troubleshooting, andadjustments,it is urged that the mechanic study 
the instructions in this manual carefully and use itas a reference when performing 
maintenance and repair operations. 

Whenever repair or replacement of component parts is required, only CJark-Hurth 
Components-approved parts as listed in the applicable parts manual should be 
used. Use of • 'will-fit" or non~approved parts may endangEtr proper operation and 
p9f{oFl11anCe of the equipment. Clark-Hurth Components does. not warrant repair 
or replacement parts, nor failures re$iulting from the use of parts which are not 
supplied by or approved by Clark-Hurth'Compone~ts. fMPORTANT: Always 
furnish the Distributor with the serial and model number when ordering parts. 

PN-5!f-905-61 O!H-1201l0PowShift3-~6 Intermediate Drop 
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T12000 
TRANSMISSION ASSEMBLY 

The transmission and hydraulic torque converter portion of the power train enacts an important role in transmit
ting engine power to the driving wheels. In order to properly maintain and service these units it is important to first 
understand their function 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 function and operation. 

The electric shift control valve is located in the vehicle's operator compartment. The function of the control is 
to energize the sefected solenoid valves thus directing the oil under pressure to the selected directional and range 
(gear) clutches. The purpose of the range or directional clutches is to direct the power flow through the gear train 
to provide the desired speed range and direction. 

An axle disconnect is optionaJand is located on the output shaft. The drive to the front axle can be disconnected 
or connected by manual, pneumatic, or hydraulic shifting. 

When either directional clutch is selected the opposite clutch is refieved of pressure and vents back through 
the direction selector solenoid. The same procedure is used in the speed selector. 

The direction or speed clutch assembly consists of a drum with slots and a bore to receive a hydraulically ac
tuated piston. Thepisfon is "oil tight" by the use ofseaUng rings. A stee.1 disc with external tangs is in.serted into 
the drum .800 rests against the piston. Next, a friction disc with splines at the: inner diameter is inserted. Discs are 
alternated until the raquired totaJis achieved. A heavy back-up plate is then inserted and secured with a snap ring. 
A hub with O.D.splinesis inserted into the splines of discs with teeth on the inner diameter. Thedisos and hub 
are free· to increase in speed or rotate in the opposite direction as long as no pressure is present in that specifiC clutch. 

To engage the clutch, the electric shift control lever is placed in the desired position. This energizes the seleCted 
direction.and range (gear) solenoidsalfowing the oil under pressure to flow through tubes and passages to the selected 
clutch shafts. Oil sealing rings are loCated on thaclutch shaft. Thesa rings direct oil under pressure through a drilled 
passageway inthe shaft to a desired clutch. Pressure ofthaoil forces tIla piston and discs against the heavy back-up 
pJate~The discs with tangs on the outer di.ameter clamping against discs with teeth on the inner diameter enables 
tJle'.t1ul:)?and clutch shaft to be locked together and aI.lows them to drive as a unit. 

There are bleed balls in the clutch piston or clutch drum which allow quick;escape for oil when the pressure 
to the piston is released. 



HOW THE UNITS OPERATE 

With the engine running, the transmission charging pump draws oil from the transmission sump through the 
oil suction tube and screen and directs it through the pressure regulating valve and oil filter. 

The pressure regulating valve maintains pressure to the transmission solenoid valves for actuating the direction 
and speed clutches. This regulator valve consists of a hardened valve spool operating in a closely fitted bore. The 
valve spool is spring loaded to hold the valve in the closed position. When a specific pressure is achieved, the valve 
spool works against the spring until an exhaust port is exposed along the side of the bore; This sequence of events 
provides the proper system pressure. This requires a small portion of the total volume of oil used in the system. 

The remaining volume of oil is directed out through an external oil cooler and into the lube inlet port. From the 
lube inlet port oil goes through the forward-reverse shaft, lubricating the forward and reverse clutches, with the re
mainder going to the tt>rque converter. After entering the converter, the oil is directed through the converter blade 
cavity and exits in the passage between the turbine shaft and impeller hUb. The oil then lubes the impeller hub bearing 
with the remainder going to the 3rd-4th clutch shaft and 1st-2nd clutch shaft to lubricate those clutches and shaft 
bearings. 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 component which starts the 
oil flowing to the other components which . results in torque multiplication. This element can be compared fo 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 
converter. 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 of the 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 to allow correct entry for recirculation into theirnpeller element. 

The torque converter will multiply engine torque to its designed maximum multiplication ratio When the output 
shaft is at zero.R.P.M. Therefore, we can say that as the output shaft is decreasing in speed the torque multiplication 
is increasing. 

With the engine running and the electric shift control lever in neutral position, oil pressure from the regulating 
valve is blocked at the solenoid control valves, and the transmission is in neutral. Movement of the control lever 
will energize the forward or reverse solenoid valves and selected range (gear) solenoid, directing oil under pressure 
to the selected direction and range (gear) clutches. 
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Figure A 
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T12000 
TRANSMISSION CASE AND PLATE GROUP 

ITEM DESCRIPTION QUANTITY 

1 Sensor Port Plug ...................... 1 

2 Sensor Port Plug Washer .... . . . . . . . . . .. 1 

3 Spacer Plate. . . . . . . . . . . . . . . . . . . . . . . . .. 1 

4 Inlet Pressure Port Plug. . . . . . . . . . . . . . . .. 1 

5 Outlet Temperature Port Plug .......... " 1 

6 Plate to Transmission Case Gasket . . . . . .. 1 

7 Plate to Transmission Case Dowel Pin. . . .. 1 

8 Transmission Case ............. , . . . . . .. 1 

9 Filler Plug .......................... " 1 

10 Diverter Sleeve (Double Modulation Only) .. 1 

11 Pipe Plug ............................ 2 

12 Auto Shift Sensor Port Plug ............. 1 

13 Plug Sealing Ring ..................... 1 

14 Adjusting Bushing . . . . . . . . . . . . . . . . . . . .. 1 

15 Air Breather .......................... 1 

16 Pipe Plug ............................ 2 

17 Plug Seating Ril1g ..................... 1 

18 Speedo Sensor Plug ................... 1 
(Items 12, 13, 14 optional in this position 

ITEM DESCRIPTION QUANTITY 

19 Plug "0" Ring . . .. . . . . . . . . . . . . . . . . . . .. 2 

20 Oil Level Plug. . . . . . . . . . . . . . . . . . . . . . . .. 2 

21 Tube and Screen Assembly ............ . 

22 Oil Supply Tube Seal Ring .............. 1 

23 Retainer Clip Screw . . . . . . . . . . . . . . . . . . .. 1 

24 Retainer Clip Screw Lockwasher ......... 1 

25 Oil Supply Tube Retainer Clip. . . . . . . . . . .. 1 

26 Magnetic Drain Plug ................... 1 

27 Plate to Transmission Case Dowel Pin. . . .. 1 

28 Plate to Transmission Case Screw 
Lockwasher. . .. . .. . . .. .. .. .. . .. .. .. ... 2 

29 Plate to Transmission Case Screw . . . . . . .. 2 

30 Plate to Transmission Case Screw"' 
Lockwasher. . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

31 Plate to Transmission Case Screw. . . . . . .. 2 

32 Plate to Transmission Case Screw 
Lockwasher . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 

33 Plate to Transmission Case Screw . . . . . . .. 3 



Figure.B 
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T12000 
CONVERTER GROUP 

ITEM DESCRIPTION QUANTITY 

1 Pump Drive Idler Thrust Washer. . . . . . . .. 1 
2 Idler Gear Bearing . . . . . . . . . . . . . . . . . . .. 1 
3 Pump Drive Idler Gear. . . . . . . . . . . . . . . .. 1 
4 Pump Drive Idler and Pilot Shaft ........ 1 
5 Pump Drive Idler and Pilot Shaft Dowel. . . 1 
6 Pump Drive Idler Thrust Washer. . . . . . . .. 1 
7 Pump Drive Gear Retainer Snap Ring . . . . 1 
8 Pump Drive Gear . . . . . . . . . . . . . . . . . . . .. 1 
9 Charging Pump Gasket . . . . . . . . . . . . . . . . 1 

10 Charging Pump ...................... 1 
11 Pump. Mounting Screw Lockwasher . . . . . . 1 
12 Pump Mounting Screw. . . . . . . . . . . . . . . . . 1 
13 Pump Mounting Screw. . . . . . . . . . . . . . . . . 1 
14 Pump Mounting Screw Lockwasher . . . . .. 1 
15 Pump Mounting Screw. . . . . . . . . . . . . . . .. 4 
16 Pump Maunting Screw Lockwasher . . . . .. 4 
17 Filter Assembly. . . . . . . . . . . . . . . . . . . . . .. 1 
18 Piston.............................. 1 
19 Spring.............................. 1 
20 Pin ................................. 1 
21 Sleeve.............................. 1 
22 Converter Housing Oil Seal. . . . . . . . . . . .. 1 
23 on Distributor Ring "0" Ring. . . . . . . . . . . 1 
24 on Distributor Ring. . . . . . . . . . . . . . . . . . . . 1 
25 Oil Distributor Ring "0" Ring . . . . . . . . . .. 1 
26 Torque Converter Bearing . . . . . . . . . . . . . . 1 
27 Impeller Hub Gear . . . . . . . . . . . . . . . . . . .. 1 
28 Stator Support Snap Ring . . . . . . . . . . . . . . 1 
29 Stator Support Piston Ring . . . . . . . . . . . .. 1 
30 Stator' Support Piston Ring Expander. . . .. 1 
31 Stator Support .......... . . . . . . . . . . . . . 1 
32 Bushing.:........................... 1 
33 Bearing .•......................... ~. 1 
34 Impeller Hub Gear Washer . . . . . . . . . . . .. 1 
35 Idler Shaft Snap Ring ............. ~ . .. 1 
36 Idler and Prto! Shaft . . . . . . . . . . . . . . . . . . . 1 
37 Housing to Plate Gasket . . . . . . . . . . . . . .. 1 
38 Stator Support Snap Ring . . . . . . . . . . . . . . 1 
39 Reverse Idler Gear. . . . . . . . . . . . . . . . . . . . 1 

ITEM . DESCRIPTION QUANTITY 

40 End Plate .......................... . 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

41 Reverse Idler End Plate Capscrew : ..... . 
42 End Plate Capscrew Washer ........... . 
43 End Plate to Shaft Roll Pin ............ . 
44 Reverse Idler Gear Bearing ............ . 
45 Thrust Washer ...................... . 
46 Spring ............................. . 
47 Pin ................................ . 
48 Ball Check Valve .................... . 
49 
50 
51 
52 
53 
54 

55 
56 

57 
58 

59 

60 
61 
62 
63 

; 64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

"0" Ring .......................... . 
Ball ............................... . 
Regulator Pressure Port Plug .......... . 
Plug ............................... . 
Plug ............................... . 
Converter Housing to Plate 
Screw Lockwasher ................... . 
Converter Housing to Plate Screw ...... . 
Converter Housing to Plate 
Screw Lockwasher ................... . 
Converter Housing to Plate Screw ...... . 
Converter Housing to Transmission 

6 
6 

1 
1 

Case Screw Lockwasher . . . . . . . . . . . . . .. 10 
Converter HOUSing to Transmission 
Case Screw ......................... 10 
Turbine. Hub Snap Ring. . . . . . . . . . . . . . .. 1 
Torque Converter Assembly.. .. . . . . . . .. 1 
Turbine. Hub Snap Ring. . . . . . . . . . . . . . . . 1 
Torque Converter Plug "0" Ring. . . . . . . . 1 
Torque Converter Plug.. . . . . . . . . . . . . . .. 1 
Plug Snap Ring ...................... 1 
Drive Plate Weld Nut Assembly ......... 1 
Drive Plate .......................... 2 
Drive Plate Backing Ring. . . . . . . . . . . . . . . 1 
Drive Plate Mounting Screw Lockwasher .. 5 
Drive Plate Mounting Screw ......... . .. 5 
Plug·. .. . . .... ... . .. .. .. .. . .. . . . . . . . . 1 
Plug................................. 1 
Converter Housing . . .. . . . . . . . . . . . . . . .. 1 
Plug................................ 1 
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T12000 
FORWARD-REVERSE AND 1ST-2ND CLUTCH GROUP 

DESCRIPTION QUANTITY 

Turbine Shaft Front Bearing. . . . . . . . . . .. 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
Clutch Gear Thrust Washer Bearing. . . . .. 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
Bearing............................. 1 
Spacer. ... . . . . . .. . . . . . . . . . . . . . . . . . .. 1 
Bearing......................... .... 1 
Reverse Clutch Gear . . . . . . . . . . . . . . . . .. 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
Clutch Gear Thrust Washer Bearing. . . . .. 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
End Plate Snap Ring. . . . . . . . . . . . . . . . . . 1 
End Plate................ ........... 1 
Inner Disc . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
Outer Disc. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
Retainer Snap Ring .. . . . . . . . . . . . . . . . .. 1 
Snap Ring Retainer . . . . . . . . . . . . . . . . . .. 1 
Disc Spring. . . . . . . . . . . . . . . . . . . . . . . ... 5 
Clutch Piston Wear Plate. . . . . . . . . . . . . .. 1 
Clutch Piston ........................ 1 
Clutch Piston Seal-Outer. . . . . . . . . . . . .. 1 
Clutch Piston Seal-Inner . . . . . . . . . . . . .. 1 
Turbihe. Shaft Drum and Plug Assembly .. 1 
Clutch Piston Seal-Inner . . . . . . . . . . . . .. 1 
Clutch Piston Seal-Outer. . . . . . . . . . . . .. 1 
Clutch Piston ........................ 1 
Clutch Piston Wear Plate. . . . . . . . . . . . . .. 1 
Disc Spring. . . . . . . . . . . . . . . . . . . . . . . . .. 5 
Snap Ring Retainer . . . . . . . . . . . . . . . . . .. 1 
Retainer Snap Ring . . . . . . . . . . . . . . . . . .. 1 
Outer Disc. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
Inner Disc . . . . . . . . . . . . . .. . . . . . . . . . . .. 6 
End Plate........................... 1 
End Plate Snap Ring ............... '.' . 1 
Clutch Gear Thrust Washer... . . . .. . . . .. 1 
Clutch Gear Thrust Washer Bearing. . . . . . 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
Forward Clutch Gear . . . . . . . . . . . . . . . . . . 1 
Bearing .... , . . . . . . . . . . . . . . . . . . . . . . .. 1 
Spacer.............................. 1 
Bearing............................. 1 
Clutch Gear Thrust Washer. . . . . . . . . . . . . 1 
Clutch Gear Thrust Washer Bearing. . . . . . 1 
Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
Turbine Shaft Rear Bearing. . . . . . . . . . . . . 1 
Piston Ring ., . . . . . . . . . . . . . . . . . . . . . . . . 3 
Oil Distributor Sleeve. . . . . . . . . . . . . . . . . . 1 
Retainer Screw. . . . . . . . . . . . . . . . . . . . . .. 1 
Rear Bearing ........................ 1 
3rd Driven Gear . . . . . . . . . . . . . . . . . . . . . . 1 

ITEM DESCRIPTION QUANTITY 

51 Gear Hub Snap Ring. . . . . . . . . . . . . . . . . . 1 
52 2nd Clutch Gear Hub Snap Ring ........ 1 
53 Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
54 Clutch Gear Thrust Washer Bearing. . . . . . 1 
55 Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
56 Bearing.. . .. .. . .. . . .. .. .. .. .. . .. .. .. 1 
57 Bearing............................. 1 
58 2nd Clutch Gear. . . . . . . . . . . . . . . . . . . . .. 1 
59 Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
60 Clutch Gear Thrust Washer Bearing. . . . .. 1 
61 Clutch Gear Thrust Washer. . . . . . . . . . . .. 1 
62 End Plate Snap Ring . . . . . . . . . . . . . . . . . . 1 
63 End Plate ... . . . . . . . . . . . . . . . . . . . . . . .. 1 
64 Inner Disc . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
65 Outer Disc. . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
66 Retainer Snap Ring . . . . . . . . . . . . . . . . . . . 1 
67 Snap Ring Retainer . . . .. .. . . . . . . . . . . . . 1 
68 2nd Clutch Disc Spring .. .. .. .. . .. . .. .. 5 
69 Clutch Piston Wear Plate. . . . . . . . . . . . . . . 1 
70 Clutch Piston ........................ 1 
71 Clutch Piston Seal-Outer. . . . . . . . . . . . . . 1 
72 Clutch Piston Seal-Inner . . . . . . . . . . . . . . 1 
73 1st and 2nd Shaft, Drum, .and Plug 

Assembly........................... 1 
74 Clutch Piston Seal-Inner. . . . . . . . . . . . .. 1 
75 Clutch Piston Seal-Outer. . . . . . . . . . . . . . 1 
76 Clutch Piston ........................ 1 
77 Clutch Pist()n Wear Plate. . . . . . . . . . . . . .. 1 
78 1 st Clutch Disc Spring. . .. . . . . . . . .. . . .. 7 
79 Snap RilJg Retainer . . . . . . . . . . . . . . . . . .. 1 
80 Retainer Snap Ring . . . . . . . . . . . . . . . . . .. 1 
81 Outer Disc-1st Clutch ................ 10 
82 Inner Oisc-1 st Clutch. . . . . . . . . . . . . . . .. 10 
83 End Plate , , . . .. . . . . . . . . . . . . . . . . . . . .. 1 
84 End Plate .Snap Ring . . . . . . . . . . . . . . . . .. 1 
85 Crutch Gear Thrust Washer. . . . . . . . . . . . . 1 
86 Cfutctl Gear Thrust Washer Bearing. . . . .. 1 
87 Clutch Gear Thrust Washer. . . . . . . . . . . . .1 
88 1st Crutch Gear ...................... 1 
89' Bea:ring............................. 1 
90 Bearing ... '. . . . . . . . . . . . . . . . . . . . . . . . .. 1 
91 Clutch Gear Thrust Washer ..... " .. '.' .. 1 
92 elutcD Gear Thrust W.a:sher Bearing. . . . .. 1 
93 Crutch Gear Thrust Washer ........... " 1 
94 Bearing and Seal Assembly ............ 1 
95 Bearing Retaining Snap Ring . . . . . . . . . . . 1 
96 Piston Ring ........................ " 2 
97 Sleeve Locating Screw ................ 1 
98 Oil Distributor Sleeve. . . . . . . . . . . . . . . . . . 1 
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T12000 
HIGH - 3RD AND OUTPUT SHAFT GROUP 

ITEM DESCRIPTION QUANTITY 

1 Sleeve Locatfng Screw . . . . . . . . . . . . . . . . 1 
2 Oil Distributor Sleeve ................. 1 
3 Piston Ring ......................... 2 
4 Bearing and Seal Assembly . . . . . . . . . . .. 1 
51st Drive Gear ........... , . . . . . . . . . . . 1 
6 Gear Hub Snap Ring. . . . . . . . . . . . . . . . . . 1 
7 * Gear Hub Snap Ring. . . . . . . . . . . . . . . . . . 1 
8 * Clutch Gear Thrust Washer ..... . . . . . . . 1 
9 * Clutch Gear Thrust Washer Bearing . . . .. 1 

10 * Clutch Gear Thrust Washer. . . . . . . . . . .. 1 
11 * Bearing............................. 1 
12 * Bearing Spacer . . . . . . . . . . . . . . . . . . . . .. 1 
13 * Bearing............................. 1 
14 * 4th Clutch Gear . . . . . . . . . . . . . . . . . . . . .. 1 
15 * Clutch Gear Thrust Washer. . . . . . . . . . . . 1 
16 * Clutch Gear Thrust Washer Bearing . . . .. 1 
17 * Clutch Gear Thrust Washer .... . . . . . . .. 1 
18 * End Plate Snap Ring. . . . . . . . . . . . . . . . .. 1 
19* Endptate........................... 1 
20 * Inner Disc. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
21 * Outer. Disc .. . . . . . . . . . . . . . . . . . . . . . . .. 6 
22 * Retainer Snap Ring. . . . . . . . . . . . . . . . . . . 1 
23 * Snap Ring Retainer. . . . . . . . . . . . . . . . . .. 1 
24 * Disc Spring . . . . . . . . . . . . . . . . . . . . . . . .. 5 
25 * Clutch Piston Wear Plate . . . . . . . . . . . . .. 1 
26 * Clutch Piston and Ball Seat Assembly. . .. 1 
27 * Clutch Piston Outer Seal .............. 1 
28 * Clutch Piston Inner Seal . . . . . . . . . . . . . .. 1 
29 Clutch, Drum,Shaft, and Plug Assembly 

(4 and 6 Speed Clutch Drum Shown) .,.. 1 
30 Clutch Pistortlnner Seal . . . . . . . . . . . . . .. 1 
31 Clutch Piston Outer Seal .............. 1 
32 Clutch Piston and Ball Seat Assembly. . .. 1 
33 Clutch Piston Wear Plate . . . . . . . . . . . . . . 1 
34 Disc Spring... . . . . ... ... . .... . . . . . .. 5 
35 Snap Ring Retainer. . . . . .. . . . . . . . . . . . . 1 
36 Retainer Snap Ring. . . . . . . . . . . . . . . . . . . 1 
37 Outer Disc . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
38 Inner Disc.. . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
39 End Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

* Used in 4 and 6 speed only. 
See Figure E for 3rd and output shaft with disconnect. 

ITEM DESCRIPTION QUANTITY 

40 End Plate Snap Ring. . . . . . . . . . . . . . . . .. 1 
41 Clutch Gear Thrust Washer . . . . . . . . . . .. 1 
42 Clutch Gear Thrust Washer Bearing ..... 1 
43' Clutch Gear Thrust Washer ...... . . . . . . 1 
44 Thrust Washer Retaining Snap Ring . . . . . 1 
45 3rd Clutch Gear Bearing. . . . . . . . . . . . . . . 1 
46 3rd Gear and Shaft . . . . . . . . . . . . . . . . . . . 1 
47 Rear Bearing . , . . . . . . . . . . . . . . . . . . . . . . 1 
48 Rear Bearing Retaining Snap Ring ... . . . 1 
49 Output Shaft Bearing Snap Ring· . . . . . . . . 1 
50 Output Shaft Bearing ................. 1 
51 Output Shaft Bearing Retaining Snap 

Ring............................... 1 
52 Plug--Capped End ................... 1 
53 Oil Seal Sleeve "0" Ring. . . . . . . . . . . .. . 1 
54 Output Shaft Bearing Snap Ring . . . . . . . . 1 
55 Output Shaft and Brake Flange . . . . . . . . . 1 
56 Output Shaft Bearing Snap Ring . . . . . . .. 1 
57 Output Shaft Sleeve "0" Ring. . . . . . . . .. 1 
58 Output Shaft Oil Seal . . . . . . . . . . . . . . . . . 1 
59 Oil Seal Steeve .. . . .. . . . . . . . . . . . . . . . . 1 
60 Output Shaft Bearing ................. t 
61 Output Shaft Bearing Snap Ring . .. . . . . • 1 
62 Output Shaft Gear. . . . . . . . . . . . . . . . . . . . 1 
63 Gear Retaining Ring ................ :.1 
64 Flange Retaining Ring .............. , 
65 Output Shaft Bearing Snap Ring . . . . . . . . 1 
66 Output Shaft Bearing ................. 1 
67 Oil Seal Sleeve ... . . . . . . . . . . . . . . . . . .. 1 
68 Output Shaft Oil Seal ................. 1 
69 Flange Plug ... ... . . . . . . . . . . . . . . . . . . . . 1 
70 Output Flange .......... . . . . . . . . . . . . . 1 
71 output ShaftBeafing Snap Ring. . . . . . . . 1 
72 Oil Seal.Sleeve "0" Ring. . . . . . . . . . . . . . 1 
73 Caliper Assembly. Capscrew Locking Nut 2 
74 Caliper Brake Assembly . . . . . . . . . . . . . . . 1 
75 Caliper Assembly Mounting Capscrew . . .. 2 
76 Brake Disc . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
77 Brake Disc Capscrew Lockwasher . . . . . .. 4 
78 Brake Disc Capscrew ............. . . .. 4 
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T12000 
3RD AND OUTPUT SHAFT GROUP WITH DISCONNECT 

ITEM DESCRIPTION QUANTITY ITEM DESCRIPTION QUANTITY 

1 Sleeve locating Screw ................. 1 

2 Oil Distributor Sleeve . . . . . . . . . . . . . . . . . .. 1 

3 Piston Ring .......................... , 2 

4 Bearing and Seal Assembly ............. 1 

51st Drive Gear ................. . . . . . .. 1 

6 Gear Hub Snap Ring . . . . . . . . . . . . . . . . . .. 1 

7 3rd Shaft, Drum, and Plug Assembly . . . . .. 1 

8 Clutch Piston Inner Seal . . . . . . . . . . . . . . .. 1 

9 Clutch Piston Outer Seal. . . . . . . . . . . . . . .. 1 

10 Clutch Piston and Ball Seat Assembly . . . .. 1 

11 Clutch Piston Wear Plate. . . . . . . . . . . . . . .. 1 

12 Disc Washer (Spring) . . . . . . . . . . . . . . . . . .. 5 

13 Snap Ring Retainer . . . . . . . . . . . . . . . . . . .. 1 

14 Retainer Snap Ring . . . . . . . . . . . . . . . . . . .. 1 

15 Outer Disc. . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 

16 Inner Disc . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 

17 End Plate .. , ........................ , 1 

18 End Plate Snap Ring . . . . . . . . . . . . . . . . . .. 1 

19 Clutch Gear Thrust Washer .............. 1 

20 Clutch Gear Thrust Washer Bearing ...... , 1 

21 Clutch Gear Thrust Washer. . . . . . . . . . . . .. 1 

22 Thrust Washer Retaining Snap Ring ...... 1 

23 3rd Crutch Gear Bearing . . . . . . . . . . . . . . .. 1 

24 3rd Gear and Shaft ................... , 1 

25 Rear Bearing ......................... 1 

26 Rear Bearing Retaining Snap Ring. . . . . . .. 1 

27 Output Shaft Bearing Snap Ring ......... 1 

28 Output Shaft Bearing . . . . . . . . . . . . . . . . . .. 1 

29 Output Shaft Bearing Retaining Snap Ring. 1 

30 Plug-Capped End . . . . . . . . . . . . . . . . . . . .. 1 

31 Oil Seal Sleeve "0" Ring . . . . . . . . . . . . . .. 1 

32 Output Shaft Bearing Snap Ring ......... 1 

33 Output Shaft and Brake Flange .......... 1 

34 Output Shaft Bearing "0" Ring ... . . . . . .. 1 

35 Output Shaft Sleeve "0" Ring . . . . . . . . . .. 1 

36 Output Shaft Oil Seal. . . . . . . . . . . . . . . . . .. 1 

37 Oil Seal Sleeve. . . . . . . . . . . . . . . . . . . . . . .. 1 

38 Output Shaft Bearing . . . . . . . . . . . . . . . . . .. 1 

39 Output Shaft Bearing "0" Ring . . . . . . . . .. 1 

40 Disconnect Detent Ball ................. 1 

41 Disconnect Detent Spring . . . . . . . . . . . . . .. 1 

42 Disconnect Overshift Stop Pin. . . . . . . . . . .. 1 

43 Detent Plug "0" Ring . . . . . . . . . . . . . . . . .. 1 

44 Disconnect Detent Plug . . . . . . . . . . . . . . . .. 1 

45 Output Shaft Gear . . . . . . . . . . . . . . . . . . . .. 1 

46 Gear Retaining Ring ................... 1 

47 Disconnect Shift Hub. . . . . . . . . . . . . . . . . .. 1 

48 Flange Retaining Ring . . . . . . . . . . . . . . . . .. 1 

49 Output Shaft Bearing Snap Ring ......... 1 

50 Output Shaft Bearing . . . . . . . . . . . . . . . . . .. 1 

51 Oil Seal Sleeve. . . . . . . . . . . . . . . . . . . . . . .. 1 

52 Output Shaft Oil Sea'. . . . . . . . . . . . . . . . . .. 1 

53 Oil Seal Sleeve "0" Ring . . . . . . . . . . . . . .. 1 

54 Output Shaft Bearing Snap Ring ......... 1 

55 Bushing.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

56 Output Range ......................... 1 

57 Bushing..... . . . . . . . . . . . . . . . . . . . . . . . .. 1 

58 Flange Plug .......................... 1 

59 Disconnect Shift Fork Rod Oil Seal ....... 1 

60 Disconnect Shift Fork Rod. . . . . . . . . . . . . .. 1 

61 Disconnect Shift Fork lockscrew ... . . . . .. 1 

62 Disconnect Shift Fork .. : . . . . . . . . . . . . . . . 1 
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T12000 
CONTROL VALVE GROUP 

ITEM DESCRIPTION QUANTITY 

Modulator Valve Housing. . . . . . . . . . . . . .. 2 

2 Modulator Housing "0" Ring . . . . . . . . . .. 2 

3 Stop Pin............................ 2 

4 Spring - Inner. . . . . . . . . . . . . . . . . . . . . .. 2 

5 Spring - Middle ..................... 2 

6 Sleeve "0" Ring ..................... 2 

7 Modulation Housing Sleeve. . . . . . . . . . . .. 2 

8 Modulation Housing Sleeve Snap Ring ... 2 

9 Regulator Spool. . . .. . . . . . . . . . . .. .. . .. 2 

10 Spring. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

11 Spring Retainer ...................... 2 

12 Spring Retainer Snap Ring . . . . . . . . . . . .. 2 

13 Accumulator Spool Snap Ring .......... 2 

14 Accumulator Spool . . . . . . . . . . . . . . . . . . .. 2 

15 Spring - Outer ...................... 2 

16 Cover Screw lockwasher .............. 2 

17 Cover Screw ........................ , 2 

18 Protective Cover . . . . . . . . . . . . . . . . . . . . .. 1 

19 Valve Cartridge Retainer Nut ........... 2 

20 Nut to Coil "0" Ring ........ ~ . . . . . . . .. 2 

21 Solenoid Coil ........................ 2 

ITEM DESCRIPTION QUANTITY 

22 Coil to Cartridge "0" Ring .. . . . . . . . . . .. 2 

23 Valve Cartridge, 4 Way. 
Inc!. Items 24, 25. 26, 27 . . . . . . . . . . . . . .. 2 

24 Cartridge "0" Ring .................. , 2 

25 Cartridge "0" Ring .. . . . . . . . . . . . . . . . .. 2 

26 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

27 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

28 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 1 

29 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 1 

30 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 1 

31 Solenoid Bore Plug, Used at Fwd.-High 
and Low, Inc!. Items 28, 29, 30. 
Bore Plug Used with 3 Speed Only ... . . . 1 

32 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

33 Cartridge "0" Ring. . . . . . . . . . . . . . . . . .. 2 

34 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

35 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

36 Valve Cartridge, 4 Way, 
. Inc!. Items 31, 32, 33, 34. . . . . . . . . . . . . .. 2 

37 Coil to Cartridge "0" Ring . . . . . . . . . . . .. 2 

38 Solenoid Coil ........................ 2 

39 Nut to Coil "0" Ring . . . . . . . . . . . . . . . . .. 2 

40 Valve Cartridge Retainer Nut ........... 2 

" ... d. .•• 5 .• '., .' ....• ' .••••. 1 ......•. \i," 
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T12000 
CONTROL VALVE GROUP WITH SINGLE MODULATION, INCHING 

ITEM DESCRIPTION QUANTITY 

1 Modulator Valve Housing. . . . . . . . . . . . . .. 1 

2 Modulator Housing "0" Ring . . . . . . . . . .. 1 

3 Stop Pin ........................... . 

4 Spring - Inner ...................... . 

5 Spring - Middle ..................... 1 

6 Spring - Outer ...................... 1 

7 Accumulator Spool ................... . 

8 Modulation Housing Sleeve. . . . . . . . . . . .. 1 

9 Pin................................. 1 

10 Regulator Spool Stop. . . . . . . . . . . . . . . . .. 1 

11 Spring ............................. . 

12 Regulator Spool ... . . . . . . . . . . . . . . . . . .. 1 

13 Pin ................................ . 

14 Regulator Spool Sleeve . . . . . . . . . . . . . . .. 1 

15 Ball ............................... . 

16 Spool Sleeve "0" Ring . . . . . . . . . . . . . . .. 1 

17 Snap Ring. . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

18 Snap Ring ........ " . . . . . . . . . . . . . . . .. 1 

19 Sleeve "0" Ring . . . . . . . . . . . . . . . . . . . .. 1 

20 Shuttle Spool ........................ 1 

21 Shuttle Sleeve. . . . . . . . . . . . . . . . . . . . . .. 1 

22 Oil Seal . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

23 Inching Housing . . . . . . . . . . . . . . . . . . . . .. 1 

24 Inching Housing "0" Ring ............. 1 

25 Inching Return Spring .. . . . . . . . . . . . . . .. 1 

26 Inching Actuator Rod. . . . . . . . . . . . . . . . .. 1 

27 Inching Regulator Spring. . . . . . . . . . . . . .. 1 

28 Inching Spool . . . . . . . . . . . . . . . . . . . . . . .. 1 

29 Inching Sleeve "0" Ring. . . . . . . . . . . . . .. 1 

30 Inching Sleeve . . . . . . . . . . . . . . . . . . . . . .. 1 

31 Hydraulic Inching Cover. . . . . . . . . . . . . . .. 1 

32 Hydraulic Inching Cover Plug. . . . . . . . . .. 3 

33 Hydraulic Inching Upper Piston. . . . . . . . .. 1 

34 Hydraulic Inching Upper Piston Seal ..... 1 

ITEM DESCRIPTION QUANTITY 

35 Hydraulic Inching Lower Piston. . . . . . . . .. 1 

36 Hydraulic Inching Body Snap Ring . . . . . .. 1 

37 Hydraulic Inching Body Seal . . . . . . . . . . .. 1 

38 Hydraulic Inching "0" Ring ............ 1 

39 Hydraulic Inching Body . . . . . . . . . . . . . . .. 1 

40 Hydraulic Inching Body to Case "0" Ring 1 

41 Hydraulic Inching Actuator Rod. . . . . . . . .. 1 

42 Hydraulic Inching Return Spring . . . . . . . .. 1 

43 Hydraulic Inching Regulator Spring ..... . 

44 Hydraulic Inching Spool. . . . . . . . . . . . . . .. 1 

45 Hydraulic Inching Sleeve . . . . . . . . . . . . . .. 1 

46 Hydraulic Inching "0" Ring ............ 1 

47 Cover Screw . . . . . . . . . . . . . . . . . . . . . . . .. 2 

48 Cover Screw Lockwasher .............. 2 

49 Protective Cover. . . . . . . . . . . . . . . . . . . . .. 1 

50 Valve Cartridge Retainer Nut ........... 4 

51 Nut to Coil "0" Ring. . . . . . . . . . . . . . . . .. 4 

52 Solenoid Coil ........................ 4 

53 Coil to Cartridge "0" Ring . . . . . . . . . . . .. 4 

54 Valve Cartridge, 4 Way, 
Incl. Items 55,56,57,58. . . . . . . . . . . . . .. 2 

55 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

56 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

57 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

58 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

59 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 1 

60 Cartridge "0" Ring. . . . . . . . . . . . . . . . . .. 1 

61 Cartridge "0" Ring . . . . . . . . . . . . . . . . . . . 1 

62 Solenoid Bore Plug 
(Used with 3 Speed Only) . . . . . . . . . . . . . . 1 

63 Car'lridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

64 Cartridge "0" Ring ... . . . . . . . . . . . . . . .. 2 

65 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

66 Cartridge "0" Ring . . . . . . . . . . . . . . . . . .. 2 

67 Valve Cartridge, 4 Way, 
Incl. Items 63, 64, 65, 66. . . . . . . . . . . . . .. 2 
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&Assemble oil filter and tighten to 20-25 IbHt(27-34 
N·m). 

& Te.flon seal.s must be sized prior to assembly. 

& 10 outer steel plates - 10 inner plates - Alter
nately assemble. starting with outer steel plate. 

& 6 outer steel plates - 6 inner plates - Alternate
ly assembly. starting with outer steel plate. 

&. 5 outer steel plates - 5 inner plates - Alternate
ly assembly, starting with outer steel plate. 

& Shield bearing - assembly with shield as shown. 

lE Fwd. Rev. 2nd and 3rd. clutch return disc springs. 
Concave side of first disc. spring to be placed 
against clutch piston wear sleeve. Remaining four 
springs to be stacked alternately as shown. 

& Low clu~ch .retum diSc sprin~s concave ~ide of first 
disc spnng to be placed against clutch piston wear 
sleeve. Remaining six springs to be stacked alter
nately as shQWO. 

~ Clearance between clutch piston and steel sePa
rator plate to be .048-.108 [1.22-2.74}. ff over .108 
[2]4} clearance, add one steel outer disc under 
end plate. 

& Clearance between clutch piston and steel sepa
rator plate ta be .080.:.135 [2.03-3.43). If over .135 
(3.43j.ctearance, add one steel outer disc under 
end plate. 

& Ttgfiten regulatorsleeye to 45-50 IbHt {61-68 N·m1. 

~ Use sotenoidbore plug in middle position for 3-
speed version only. 

~ Solenoid cartridge 10. be assembled and tightened 
to 16-20 IbNt (22-27 N·m}. 

& Assemble speed sensor adjusting bushing using 
LootiteNo. 262 01' No. 270 liOd stake threaded area 
three places equaJlyspaced. . 

M10 x 1.17 - 1.20. 

Ml0 x 2.32 - 2.4. 

Use 5116-18 x 5.00 screw. 

Use 5116-18 x 3.500 screw. 

~use 3/8-16 x 5.00 screw. 

Use 5116-18 x 3.250 screw. 

2 Use 5116-18 x 2.00 screw. 

2 Use 3/8-18 x 3.250 screw. 

Figure.) 

Use 5116-24 nut. 

Use 5116-24 nut. 

Use 3/8-24 nut. 

Tighten all cartridge nuts to 4-5 Ibf·fi [5-7 N·m}. 

ASSEMBLY NOTES: 

Use Permatex and Loctite only where specified. 

All lead in chamfers for oil seals. piston rings. and "0" 
rings must be smooth and free from burrs. Inspect be
fore assembly. 

Lubricate all piston ring grooves and' '0" rings with oil 
before .assemb\y. 

Apply a thin coat of grease between seal lips on lip type 
seals prior to assembly. 

Apply a thin coat of Permatex No.2 or Loctite No. 641 
to 0.0. of all oil seals before assembly. 

Apply a thin coat of Loctite No. 592 or No. 506 Oryseal 
to affpipeplugs. 

After assembly of parts using Loctite or Permatex, there 
must. not be any free or excess material which might 
enter the oil circuit. . 

& & § Clean mounting surfaces and tapped 
holes with solvent. Dry thoroughly, being certain tapped 
holes are dry and clean. Install components and special 

.seJf.,Jocking screws. Tighten screws to proper torque per 
chart. 

NOTE: 

Assembly of components must be compte ted within a 
15-minute periOd ·from start of screw installation. The 
$PeQialscreWis to be used for one im~tallation only. If 
thescrewisremoved·for any rea5()A, it must bereptac
. ed. The epoxy left in the tapped hotes must.be removed 
with the proper tap. and cleaned with solvent. Dry holes 
thoroughly and use a new screw for reinstallation. 

If $Recial Gapsc.rews are nQt Cilvailable, clean epoxy 
fFOJR threa4s anddry thoroughly. ApPlY Loctlte #262 
thread Iock.erto threads. Install Gapscrews in the 
proper locations and tighten to specified tQrque 
(See Torque Chart). 
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TORQUE SPE€:IFICATION FOR WBRICATED 
OR P~TED SCREWS AND NUTS 

NOMINAL GRADE &.8 or 9.8 GRADE 10.9 
Size 

COARSE THREAD COARSE THREAD 

Ibfit (N-m} Ibf-ft (N-m) 

M10 3Q.37 (4O-50} 44-48 (60-65) 
M12 50-55 (65-75} 74-81 (100)1101 

PIPE PWG TORQUE CHART 

TORQUE 
THREADNPTF Ibf-ft (N-ml 

1116-27 5-7 [7-9) 
1/8-27 7-10 [9-141 
114-18 15-20 (20-27] 
3/8-18 25-30 (34-41) 
112-14 30-35 [41-471 
314-10 40-45 [54-61) SECTION 80S 

PERMANENT PWG METRIC 

TORQUE 
THREAD SIZE Ibf-ft [N'mJ 

M18 x t.5 6H 25-30 134-41) 
M26 x 1.5 6H 45-50 [61-68) 

Figure K 



Solenoid Bore 
Plug 

1.067 (27.10} 46T 

1.397 (35.48), 43Tl, 1.383 (35.13) 

1.053 (2&.75) , 
r-r7b-h-71 

,< 

Bushing for speedometer speed 
sensor - option. 

Stake 3 places approx. 

Jr.~ 
\() 
; lJ!'L 

0-
LOW 

\ 

Assemble Speed Sensor Bushing in housing to specified 
dimension with Loctite 262 and stake (3) three places. 

After curing of Loctite
speed sensor bushing 
must be secure with 40 
Ibf.ft [54.2 N·m] torque. 

TORQUE SPECIFICATION FOR LUBRICATED OR PLATED SCREWS AND NUTS 

NOMINAL ,GRADES G} GRADE 8 * SIZE 
FINE THREAD COARSE THREAD FINE THREAD COARSE THREAD 

IbUt IN'm} IbNt fN'm} IbHt IN'mt IbNt (N'ml 
,2500 9-11 (12-151 8-10 [lH4J 11-13 -.!15-11!l 9-11 .[12-15J 
,3125 16-20 (22-271 12-16 [16-22) 28-32 [38-43] 26-30 (35-41) 
.3750 26-29 ]35-39] 23-25 131-3;J] 37-41 (50-561 33-36 (45-491' 
.4375 41-45 [56-61) 37-41 [50-561 58-64 179-87) 52"57 171·m 
.5000 64-70 (87~51 57-63 (71-sg1 90-99 [122"1341 ~88 1108-119J 
.5625 91-100 1123-136} 82-90 [111-122} 128-141 1174-191J 115-127 1156-172} 
.6250 128-141 (174-1911 113-124 [153-1681 180-198 {224-2681 159.175 1216-237) 
.7500 223-245 (302-332} 200-220 1271-2981 315-347 1427-4701 282-310 1382-4201 

Figure L 
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PARKING BRAKE AND DISC 
ON DROPPED OUTPUT - OPTION 

I 
a....-W 

GROUND DRIVEN EMERGENCY 
STEERING PUMP DRIVE - OPTION 

Fi9ur~ M 

DROPPED OUTPUT WITH 
BRAKE - OPTION 

DROPPED OUTPUT 
CAPPED - OPTION 



NOTES 
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MAINTENANCE AND SERVICE 
The instructions contained herein cover the disas

sembly and reassembly of the transmission in a sequence 
thatyvould normally be followed after the unit has been 
removed from the machine and is to be completely 
overhauled. It must a/so be understood that this is a basic 
T12000 intermediate drop. output transmission with 
many options. The units are very similar to trouble-

shoot, disassemble, repair, and reassemble. 

Caution: Cleanliness is of extreme importance and 
an absolute must in 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. 

DISASSEMBLY 

Figure 1 Figure 2 
Side view of T12000intermediate drop transmission. Rear view showing disc brake and electric control. 

-1-



Figure 3 
Remove drive plate attaching capscrews and washers. 
Remove drive plate . and backil'lg ring. 

-2-

FigU~1 
Remove torque con~rter assembly. 
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Figures 
Remove torque converter to shaft locating ring. 

. ,f'i~re9 
Remove fUte~ assembly. , 

Remove pressure ~lIilfiiltQr 
NOTE: Special tool can be fc· !bri()ated. 

-3-

Figure 11 
Remove charging pump permanent pump hole cover. 
(Not used when auxiliary pump is used.) 

Figu~' ",". " .•••• ' "", 
Remove converter hOUSil1gtQ~ra.nsmissjoOCase bolts 
and washers. 



Figure 14. 
Remove converter hoosing and gasket. 

I=igure 16 
Remove pump drivekJler gear washer. 

Figure 17 
Remove pump drive gear and bearing. 

Remove solenoid valve t'" • .f.,iem..:. 
ring. 

RetnOV$· soiEmoid .coit 

-4-
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Figu.20 
Remove valve cartridge and "0" ring. 

, ~ " " ',,;' ,' •• : "' .-.,: '. ,':';-" ';, ,',<. ,:: 

Repeat procedurE!$;(~~r~}8'th:rougn2ffor remain
ing solenoid v"~."01'E:1t 3'.·~.wilt have a bore 
plug in the. center.bore.Remove oore plug. 

-5-

Figure 23 
Pry spacer plate away from transmission case at dOWel 
pin holes. 

F~re24 
Remove spacer plate and· gasket. 



Figtt.ea 
Pry bore plug ·fiom housing. 

"":6-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
>1 
11,···. 
~" ..... . '., .... . t , 
\ ' 

t 
I 
I 
I 
·.I·~.····· , 

Figure 32 
Tap 3rd clutch gear and hub from b~ring. 

Figure. 34 
Tap 3rd clutch rear bearing from hQusing. 

Remove brake disc brake and hous
ing.NOTE:Brake is.anpption ~wlllnot be on all units. 

-7-



F1ffJIfte,'~·. . . 
Turn front output.ilange;·.?$hown.fl~movef$t~ner 
ring. from rirlg grf.X>y,eandpryout(i.>yt. ~.from housing. . ." ...... . '" . ..... .,;. . .•..• ;;., 

NOTE: units~fiQnt~le~nneot.i;gure 
416. 

-8-

Remove bearing looatmrQ 

Tap output shaft and 
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Figure 44. 
Flange removed. NQTE: BrCike di~isQptionaf and was 
removed with flange. 

'Remove output gear. 

Fi(lul'e .4& 
Remove flange oil seal steeve. retainer ring; 

Figure' 
Remove sleeve and "0" t~n~.·· 



"<:" : 
Remove modulator. ho. usina~ NorE; For·single 
modulation and mecnali"~~f see.F'igure 458. 
page 83. 

Remove supply tube CfampSCfaY:NOTE:Cfamp screw 
cannot be reused. For reassembly a fl~ . screw must 
be used. 

"-10-
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Remove oil sleeve distribUtor lo.ck screw plug. Remove 
lock screw. 

t ' 

Use a hammer pulfer~s shovrn to remove distributor 
sleeve. 

Fig",~S9 
Pilot bearing and oil distributor sleeve removed. 

DISASSEMBLY AND REASSEMBLY OF 
LOW (1ST) AND . 2ND CWTCH 

DISASS~MBLY 

LOW (1ST) BEING DISASSEMBLED 

Fig~re60 
Remove clutch shaft oil sealing rings. 

Ii o 

Fig'ur~'~l 
Remove front bearing retainer rIng. 

-11-



Remove front bearing. 

Remove clutch 

Miltfna. and inner thrust 

Ffgd~~ 
Clutch gear and pilot bearings removed. 

Remove outer thrust washer, thrust bearing, and inner 
thrust washer. 

Remove clutch di$C er)l[f!Jl!lat~:t:rErtailner 

-12-
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Figure'$8 
~emove clutch discel1Q plate. 

Figure '69 
Remove inner and outer clutch discs. 

Compress disc springs' and' remove retainer ring. 

-13-

Figure 71 
Remove retainer ring retainer. 

Figure 72 
Remove disc springs. Note: See page 104. 

Remove clutch piston wear plate. 



Turn clutch over and,tap clutch shaft on a block of wood 
to remove clutch piston. . 

2ND CWTCH DISASSEMBLY 

Using a gear puller as 
bearing inner race. 

remove gear and rear 

Remove inner race 

Remove gear from 

Remove gear locating. ring from shaft. 

-14-
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Figure 80 
Remove thrust bearing and clutch gear retainer ring. 

Remove outer thrust Washer,thrust bearing, and inner 
thrust washer. 

Figure 82 
Remove clutch gear and hub and gear bearings. 

Figure 83 
Remove outer thrust washer. thrust bearing. and inner 
thrust washer. 

R~move clutch disc enoplate retainer ring. 

Remove end plate. 
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Remove clutch discs. 

Fi§.ll"el9 
Remove disc springs. Note: See page 104. 

Figure 91 
Remove clutch piston .. 

-16-
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REASSEMBLY OF LOW (1ST) CWTCH 
(See cleaning and inspection page) 

Two bleed valves in clutch drum must be clean and free 
of any foreign material. 

Figure 92 
Install clutch piston outer seal ring. 

Figure 93 
Install clutch piston inner seal ring. NOTE: Ring mOst 
be sized before installing in clutch drum. Sizing is best 
accomplished by rotating piston while holding a round 
object against the new seal ring. as shown. Rotate piston 
until seal ring is flush with outer diameter of. piston. 

Figure 94 
Position piston in low clutch dtum as shown. Use caution 
as not to damage inner and outer piston sealing rings. 

Figure.95 
Position clutch piston wear plate on piston. 

Fitllum 96 
fnstall piston return First spring with large 
diameter of bevel . .... . .. plate. Alternate seven 
(7) springs. Note: See page:l04. 

-17-



Position return spring retainer on clutch shaft. 

Start ring on shaft Withspap ring pliers. 

Use a sleeve with . ·diameter to fit over 
shaft and againstst\arp blow with a soft 
hammer will compreSsspt1ngsandseat (etainer ring. 
Be sure ring is in ful PoSition in groove. ' 

.EigtKe100 
Install first steel (outer} cl~ch disc. 

F~"01 
Install first friction (inoEJr)cf~Chdisc; Alternate steel and 
friction until teo(1O) steetand ten (10) friction discs are 
in position. . 

. rigU,.'102 
Install clutchdi~ end plate; 

-18-
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Figure 103 
nstall end plate retainer ring. 

i 
-;.~ 

, 
! 

L 
p-

FiglJre 103a 
~OTE: Low (1st) clutch pack must be checked for clutch 
lise clearance. 

,tand the clutch assembly on end. The clutch discs on 
he bottom will fall tathe end plate. . 

Jleasure the distance between the clutch piston and 
he first steel disc by inserting a feeler gauge or taper 
Jauge through the slots in the clutch drum. 

-he required clearance is .080-.135 [2,03-3,43]. 

f the clearance is greater than .135 [3,43}, ~dd one steel 
iise under the end plate. 

Figure 104 
Position thrust bearing inner washer on clutch shaft. 

Figure 105 
PositiOn thrust bearing on clutch shaft against inner 
thrust bearing washer. 

Figute106 . 
Install outer thrust bearing washer against bearing. 

-19-



Figure: 
Press bearings in clutch gear and disc hub, being certain 
bearings are pres$d ttlsh with face of gear on both 
sides. 

·Fi:. ···108 rgure .. 
Install the clutch gearitllflec1llt'chassembly by aligning 
the clutch hub teetll'/~iQ'r~eqJu~h inner discs. Be sure 
the clutch hUb isjfttl:JU:~itjo:nill the clutch assembly. 
Do not force this ~ion. 

~re: 109 
Position inner ~hrQ$1·)IV~Sheronshaft. 

Figure 110 
Position thrust bearing on shaft. 

Figure 111 
Position outer thrQ$1washeronshaft. 

-20-
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Fi.gure 112 
1stall clutch shaft front bearing. NOTE: Bearing has 
l shield in it. This shield must be up. 

Figure 113 
1Sfa" frpnt bearing retainer ring. 

Figure 114 
Install clutch shaft oil seriflngrings. Grease rings to 
facilitate reassembly into front housing. 

2ND CWTCH REASSEMBLY 

Install .inner and outerCJUlch ;piston seal rings. Size inner 
ring as explained in Fi.gure 9~. 

FiglJ{e 
Position piston in ctutcfl drUm; using caution as not to 
damage. piston sealing rings~. . , 

-21 ~ 



Figur:e 117 
Install clutch piston wem-pfate. 

Install piston roe ~tur!Jl ~rsc:$Pf~g:S . 
. diameter of beveH~~ 
springs. Note! Se~PiJg& 164. 

Figure 120 
Start ring on shaft with snap ring pliers. 

• FigUre 121 1"0/:., 
Use a sleeve with the prPperinner diameter to fit over • c<, 
shaft and against oretainerring. p,.sharp blow with a soft ;. "00 ii;; 
hammer will compresssprmgs and seat retainer ring. 
Be s(jre ring is infutr pOsition in. groove. 
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Figure 122 
Install first steel (outer) clutch disc. 

Fi.gur$123 
Install first friction (innerlcttltch.disc. Alternate steel and 
friction until five (5) st#elandfive (5) friction discs are 
in position. . 

. Figure 124 
Install clutch disc end plate. 

Install end plate retmner (mg. 

:r~.washE~r on clutch shaft. 

Position thrustbeariQ,$ Qf'\. c;lutch shaft against inner 
thrust bearing washer. '. . 
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Ag.ire 131 
Position thrust bearing :inner washer on clutch shaft. 

Position thrust beatiil§1~ ¢ ... ;g,~1 shaft against inner 
thrust bearing w~~helr;· •.• 

oa$S~mtl~y by aligning 
thecfutch hub teeth . . discs. Be sure 
the cfutchhub. is in fuJtPDSittdn ¥1. ttJeclutch assembly. 
Do n()t foree thisQPeration .. Install outer thrus( nAl:lf1flIO UI!1a.~nAr against bearing. 

-'24-
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Figure 134 
Install thrust washer retainer ring. 

Ft~· 
Install clutch shaft geart~~ing ring. 

Figure 1.36 
Install clutch shaft gear on clutch shaft with long hub 
of gear down. 

Figure 137 
Install rear bearing inner race on clutch shaft with bearing 
race shoulder down. 

FigU"138 
Position rear bearing' on bearing race. 



DISASSEMBLY AND REASSEMBLY OF 
3RD AND 4TH (HIGH) CWTCH 

4TH CWTCH USED ON 4 AND 6 SPEED MODELS 
ONLY 

DISASSEMBLY, 

Remove clutch shaft oifseaJii'lg rings. 

pul'ler8$_~li.,"~rm;M! clutch g.ear and 

Figure 141 
Remove clutch gear locating ring. For 3 speed models, 
proceed to Figu~e 155. 

4TH (HIGH) CWTCH DISASSEMBLY 

Remove outer thrust ~ retainer ring. 

FIQuIe.14.3 
Remo'leouter thrust wa$her,thrust bearing, and inner 
thrust Washer. 
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Figure 144 
Remove clutch gear and disc hub. 

Figure 145 
Remove bearings and· spacer from clutch gear. 

Figure 146 
Remove outer thrust washer, thrust bearing, and inner 
thrust washer. 

Fjgure.147 
Remove end plate retainer ring. 

Remove end plate. 

Figure 149 
Remove clutch discS. 
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Figure 150 
Compress disc springs and remove retainer ring. 

Fijure.1S2 
Remove disc springs. NOte: See page 104. 

Figufe 153 
Remove clutch piston Wear plate. 

Figure 154 
Remove clutch piston. . 

DISASSEMBLY ·OF·3RD CWTCH 

Remove thrust washer .. . ring. Remove outer 
thrust washer, thrust i;>earing,and inner thrust washer. 

, 
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Figure 156 
Remove end plate retainer ring. 

Remove end plate. 

Frgure159 
Compress disc springs and remove retainer ring. 

. Figure 16.0 
Remove retainer ring retainer. 

flgure161 
Remove disc springs. Note: ,See page 104. 
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FtguJ'e 162 
Remove clutch piston· weaT~te. 

r19UJ'e163 
Remove clutch piston. 

REASSEMBLY Qi=4THCWTCH 
(Seecfeanilrg al1d'nspectionpag~.) 
(For 3~ .. p~~edto Figure 183.) 

Install inner and seal.rings. Size inner 
ring as explained in Figure9a Install crutch piston in 
clutch drum. Use caution asnouodamage sealing rings. 

Instatl piston return disc$lpnrlUS. First spring with farge 
diameter of bevel AUernate five (5) 
springs .. Note: See page104~ 
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Figure1~8 
Position return spring ring retainer on clutch shaft. 

-.... 
Figure 169 

Start ring on shaft with si"lap ring pliers. 

.' 
Use a sleeve with .' . .t~1ler Q:iarneter to fit over 
shaft and againstretailWf;ring:.'A sharp blow with a soft 
hammer will compresssprln~.ahds(lat retainer ring. 
Be sure ring is in. Mlpositidnin groove. 

Fi{J ... re 
Install first steel {outer} c' .... tch disc. 

Install first friction disc. Alternate steel and 
friction until six (6) st~fan<:Jsix (6) friction discs are 
in position. 
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Install end plate rAtl:t.tni::tC Position thrust bearing inner· washer on clutch shaft. 

I 41h 

Gauge 

Figure 1748 
'NOTE: 4th (high) clutCh pack must be checked for 
clutch disc clearance. . 

Stand the clutch a$SeRlbfy on end. The clutch discs on 
. the bottom will fall to the end plate. 

Measure the distance between the clutch piston and 
the first steet discbyiJl~rting a feeler gauge or taper 
gauge. through the. s:row .. in. the ctutch drum. 

The required c\earaft¢e is D4&..108 {1.22-2,74}. 

lfthe ~ararice is~thanj0812i74}, add one steel 
disc under the end ,j!)Iate. . 
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Press one bearing in clut?h gear. Install bearing spacer 
next to bearing. press~~condbear,ing in gear, being 
certain bearings are pressed fl,ush with face of gear'S on 
both sides. Instalt the dutch gear in the clutch assembly 
by aligning the Clutch hub te~th with the clutch' inner 
discs. Be sure the Clutch hub is.in full position in the 
clutch assembly. Do not force this operation. 

Fjg~,,"'l7& 
Position inner thruSt W{lSnef6Ashaft. 

Position thrust beal'ingon shaft. 

Position outer thrust w<::I·QhJ:.r 

Install thrust washer reblinE!r 
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NOTE: 3 speed clutch drum not as shown. 

~" .. 
Position gear on clutch ~. 

'figu~"85 
Install clutch shaft ffontbearing. NOTE: Bearing has 
a shield in it. This shield must be up. 

-34-
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3RD CWTCH REASSEMBLY 

Clutch piston bleed bijlllllostbe clean and free of any 
foreign material. 

Install clutch piston '''''''' ..... ···Di'''dA 

Install piston return . 
diameter of bevel tn\llil:lt(i 

springs. Note: See . 

spring with large 
Alternate five (5) 

rinrj;¥F~failnE~r on clutch shaft . 

Start ring on shaft w:~:2I~. 



F:i~~:193 
Use a sleeve Witht~:p,~;fOOer diameter to fit over 
shaft and against.reta'h~ring;A sharp, bJowwith a soft 
hammer wiQ comp'~spliJlgsand seat retainer ring~ Be 
sure ring is in fulf :wsition ingrQbve. 

~'''' Instart firststee,· ,oUte~~(I~lCn disc. 

Install first friction . .. Alternate steel and 
friction until five (5) steet aridflve (5) friction discs are 
in position. 

Install end plate .f.E ~tair,letjPinQ 
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Ff~re •• 198 
Position thrust bearing inner washer on clutch shaft. 

<tt~re 199 
Position thrust bearing on clutch shaft against inner 
thrust bearing washer. 

figure 200 
Install outer thrust bearing washer against thrust bearing. 
Install thrust washer retainer ring. 

Install 3rd clutch pilot bearing on clutch shaft. A coat 
of high quality grease wfJIpold pilot bearing in position. 

DISASSEMBLY AND REASSEMBLY OF 
FORWARDANOaEYERSE CWTCHES 

NOTE: A 3 speed transmission will not have external 
gear teeth on the forward and reverse clutch drum. 

REVERSE CWTCH BEING DiSASSEMBLED 

Remove outer thrust waSbE~r. 
thrust washer. 



Remove clutch gearand4isc hub. 

Ftgure204 
Remove bearings and ~¢'er from clutch gear. 

Remove outer 
thrUst washer. 

Remove end plate. 

Figure 208 
Remove clutch discs: . 
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Figure 209 
Compress disc springs and remove retainer ring. 

Bgure 210 
Remove retainer ring retainer. 

Figure 211 
Remove disc springs; Note: See page 104. 

Bgure 212 
Remove clutch piston wear plate. 

Figitre>213 
Remove clutch piston,: 

DISASSEMBLY OF FORWARD CWTCH 

Remove clutch .Shiaft,···OJl '$~alkJg.lrin~Js. 
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Remove outer thrust Ml$"'~;thf'ust bearing, and inner 
thrust washer. 

Remove outer thrust \Aii:i~fW~r 
thrust washer. 

Remove end plate rAtl~imiK' 

Remove end ptste. 
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Figure 221 
Remove clutch discs. 

Compress disc spr~ng$ and remove retainer ring. 

Figu~.223 
Remove retainer dngretainer. 

-41-



REA$SEMPtY·OFFORWARD CWTCH 
(See cleaning and inspection page.) 

Install piston return 
diameter of bevel.toVlIBF(:F'wi!lar 
springs. Note: See page 

-42-

spring with large 
Alternate five (5) 
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inner diameter to fit over 
ld~laa:mstretaiJleF·:tha;· A ~harp blow with a soft 

COIOOlres:S.Sli:>fBKls ~fld seat retainer ring. 
1lO~~itk,n in groove. 

FigUte235 
Install first friction (inner)cfutch disc. Alternate steel and 
friction until six (6) steel and six (6) friction discs are 
in position. 

'f9u're236 
Install clutch disc eridp.a~. 

F~"'i • • nstan end plate retaineriflng. 
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REV 

FWD 
Gauge 

FigUl'f237a 
NOTE: M>rward elutQlpack Jn~ be checked for clutch 
disc clijaraf1~. .. 

Stand the clutch as~gly~~rn:f, The clutch discs on 
the bottom WIll faR k)0.;tt1eend plate. 

~ , " " 

MeaStJr~ .• the. d~~beJ~enttte clutch piston and 
the. first·steel di$c DyJ~~l:fir:l:g a feeler gauge or taper 
gatJge throu§ttthe.SfQtsJnthe clutch drum. 

Ther~iredc~at~43e is . .t>48-.108 [1,22-2l4]. 

bearil'ifi'jf;jNtr\i,asher on clutch shaft. 

Instafl outer thrust .~~g:J 

Press one bearing in Clutch·.~ir. 
Install. bE:laririg ..... """'"./f, .... 
beating in gear, flush .",L·L.c._._ 

gear in the clutch aSI~lt>I'~t»' alfklr1linQ 
teeth with the clutchllesute the clutch hub 
is in full position in theclutchas~mbly. [)Q not force 
thisoper8tion. 
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::figqfflh~42 
Position inner thru$:washeton shaft. 

.se:el,JnO rings. Grease rings to 
reatSSiEmlbly :;mto front housing. 

REVERSE 'CWTCH REASSEMBLY 

Clutch piston, bleed' 0 'rr:~JJl~:lmUst' ,be clean and free of 
any foreign materiat. ' 

Install-inner and outer·(;lutc~:I*()n 
ring as explained in r, '1~~I~",~IIJI~C1in 
clutch ,drum. Usecaltielrr,~;ncUo daimalle 
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Instafl clutch piston. 

Agure 251 
Start ring on shaft with snap ring pliers. 
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Install first friction 
frictiOn until six (6) sf~el:aif.t~ .. $Qc 
in position, 

Install clutch disc ·encl,li1li:ite. 

REV 

Figure .2568 
NOTE: Reverse clutch packmust be checkedJor clutch 
disc clearance. 

Stand the· clutch assernblyon em:!: The clutch disc on 
the bottom win faU Jo the end plate. 

Measure the djstance~~entheQ!utch piston and 
the first steel discbYl~iI'J9;:a f~r gauge or taper 
gauge through thestbtSin~flltclutel1(frum. 

The req!;lired cleafan~f$.~ ... 1()S·~1,22~2j741. 
If the clearance. is greater than .. 1()8(2,741 addofle steel 
disc undertheendPI~te~ . . . 
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tnstaJIouter thrust 

with fate of gear. 
bearing. Press second 

bearing in gear,ftush with . of gear. Install the clutch 
gear in the ofutc~ assemb.y ~Y: al.igning the clutch hub 
teeth with the clutch inner.~aesure the cJutchhub 
is in full position in theduteh assembly. Do not forc~ 
this operation. 
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Figure 263 
Position outer thrustwasl)er Qn shaft. 

REGULATOR VALVE 
DlSASSEMI;JLYAND REASSEMBLY 

. DISASSEMBLY 

Figure 264 
Tap pin fJ'om regulator valve sleeve. Use caution as valve 
spool is underspril1'g preSl;ure. 

Figure 265 
Remove regulator valve piston and pressure regulator 
valve spring. 

Figure 266 
Spring and piston removed. 

REASSEMBLY 
(See cleaning and inspection page.) 

Figure'267 
Position pressure regulato(va1ve spring into regulator 
valve piston. .. . 
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Figure 268 
Install pressure regulator valve·~pringand regulator 
valve piston as anassembfy into regulator valve sleeve. 

Figure 269 
Compress valve spring and Yal~ and install pin into 
regulator valve sleeve. . 

DISASSEMBLY AND REASSEMBLY OF 
DUAL MODUl..ATEDVAI;.VEAssEMBLY 

DISASSEMBLY 

figure 270·. 
Remove inner, middle..and .outerspring and stop pin 
from modulatioJl boU$ingsteeve.Refer~ce Figure 51. 

Figure 271 
Remove accumulator spool. Reference Figure 51. 

Frgure 272 
Remove cross pin from.eve. 

NOTE:· Some units .will.J1avetwo cross pins the same 
length. Some units will fiflvetwo'pins of different lengths. 
The longeSt pin goesinthe bOttom hole. 
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Figure 273 
=temove regulator spool, spring, retainer spring, and 
,pacer spring from housing sleeve. 

REASSEMBLY 
(See cleaning and inspection page.) 

Figure 274. 
nstall spring spacer in spring retainer. 

Figu~·275 
nstal! spring in spring retainer. 

Figure 276 
Check orifice in regulator spool to be free and clear of 
any foreign material. 

Figure 277 
Install spring retainer, spring, and regulator valve in 
sleeve against inner cross pin. 

Figure. 278 
Compress regulator spoolahdspring in sleeve far 
enough to install cross pin. 
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. Figure 279 
Instatl cross pin. 

NOTE: Some units .will have two cross. pins the same 
length. Some units will have two pins of different lengths. 
The longest pin goes ..in the bottom hole. 

Fig ..... 280 
From opposite end, poSition accumulator spool in 
sleeve as shawn. 

AW.e281 
Install outer accu~latoi spring. 

Fi.gure 282 
Install middle spring. . 

Figure 283 
Install inner spring. 

F~~284 
Install stop pin in inner!>pring. 
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FigtJre .285 
f charging pump ol"pur#pdtive gear are to be replaced, 
emove retainer rin~and'drive gear. 

<, 

DISASSEMBLYAND·REASSEMBLY 
'OF SPAeER PlATE 

~emoy:e 'reverse' 
lIB$her. 

DI$A$SEMBLY 
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Push support . ... ... side~enough to 
expose retliirierring.RemOve retainerrlng. 

·1=igUt;e298 
From corwerte,r'erid/remove stator support and thrust 
washer. 
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Figure 306 

---'.t J 
~r 

Tum spacer over and position safety valve spring on 
poppet. Ctlmpress spring and install poppet retaining 
washer. NOTE: End of spring must go in recessed side 
of washer. 

Figu.~301 
tf stator slJppart bushing Was removed, instaU bushing 
in support. Install needle bearing in stator support. 

Figure 308 
Install stator $Upportoi! ,se~lingring. expander ring. 

-56-



ell .. 
<I 
I: 
I 
I 
I· 

.1 
.1 
I' 

:'.;'1 .. ·" 
~C/ _ 

:'1 
~il· 
fl 
:;: 

ii, 
I 
I 
I , 

·····.··.;1··.'··::·;.· .. ;: :~: \. 

, '",: :~' 

:F.~atJ9 
Il'l$llloil ~ng f:jngQn~rring, NOTE: Expander 
spring' gap to be.180 .degf~ff.pm sealing ring . hook 
joint. 
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~a't. 
Support $p@QefplateaHdrir~ reverse idler shaft into 
pOSitiGA8ndtjgfrt again$lfocating ring. 
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Tightencapscrew'to s~~iedtol'(:tue: 

FRONT OUTPUT FLANGE 
DISASSEMBLY ANI> REASSEMBLY 

(See Figure 443, page 80 fpr front disconnect flange.) 

DISASSIiEM~LY 
(NOTi:: Do not .1"emc>~'expaflsion plug 
. unless itisp~ing.repJaced.) 

Figure 325 
Remove flange to bearing Fetainer. ring. 

Figure 326 
Using a bearing puller as shown, remove bearing, 
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Bearing removed. REAsseMBLY 
(See cleaning and Inspection page.) 

NOTE: If the output flangeexpansion ptu9 is beill9 
replaced, see Fl9ure 452, page 82 for proper installation. 

Apply.a verylignttl2to ttleouter 
diameterQf·t~ owtDUlrflanQEJQiI Press oil sea! in 
oll.seal steeve .. · . . fI",sh with one· side of 
face of oit se~ls1eeVe.of sealm".'be in .. 
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Figure 333 
Install new "0" ring on oil seal sleeve. Position oil seal 
sleeve assembly on output flange. NOTE: Recessed 
portion of oil seal and s~eve must be up, with lip of seal 
up. This leaves a space bet.ween oil seal and output 
bearing. 

F;gure 334 
Press bearing on.output flaf)'ge. 

Install bearing.1o 

DISASSEJI4BLV AND REASSEMBLY OF 
CONVERTER' HOUSING 

DISASSEMBLY 

Ff~~1j336 
Remove torqueconvet1fjtb~ing •. 

Figy.:e .331 
Remove oil:distributor and "'0:' rings. 



· .• flgUie33t 
Removeconvert~ housing plug. (High and 3rd Clutch 
Shaft) . . 

Usinga. hammerp~a$Sho\IItrl.tem~olr distributor 
sle.eve~· (HigII.·8nd3rd) 

Figure 342 
Sleeve removed. 

~ie.34S .. , 
Rerpove· convElrtet· t\Ob$ing plug.(1$t al1d. 2ndCfutch 
Shaft) 
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Figure 345 
Using a hammerpulleras shown, remove oil distributor 
sleeve. (1st and 2nd) 

REASSEMBLY OF COt4VERTER HOUSING 
(See cleaning and inspection page.) 

Apply. a very .. fjg~tcoat 
diameter ()flhe converter 
In. hQI.ISfng· wittf Up of "' ......... ,.,. 

Inst;:lll new "O"tings on '. '. .' 'housing oR distributor. 
Install oitdistributor in converter housing with long hub 
toward oil seaL 

InstaU 1st and 2nd . . .. . ... . . . sleeve in 
converter housing,. w.ithif'Jside dja,",e~er c~amfer up, 
and. the notch in the .. "istriqutQr tIP'. with the 
retaining set SCrew hate inthehdUSing. 
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AppIy"~, ~,.'i#?'.[totl1~dSiQfsileeVe 

This , .' .. ',' " , " ',,','.,' it lJ$e cautforl as not to allow 
any ~to, plug tlQ~.}lnStall setsb~ in converter 
housmg and, ifYoIl·distribtJtot 

in con
~dia!'i,Ji_'~~~'".~·the 
'>aJk.'liI1JWiilh"tne '~ng 

Apply Loctite#24S'to' ',,~adS'ot 
This set scmw,hasa floIeinit. , , , ' not toallow 
any Loctite'~ P'uijhote.) JnStaII ~ screwn COJlVerter 
housing and in oil olStribulOr. 

. '··FigU~~: 
I~ set $CJ'eWpijg~ , '. ,',. 
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REASSEMBLY OF TRANSMISSION 
(See cleaning and inspectiortpcwge.) 

Figure 353\ 
Instatl reverse and forwardclutcnshaft rear bearing in 
transmission case. NOTE: For single modulation and 
mecnanical inching see Figure 458, page 83. 

F··:i'359 .. ~ .. -

Install modulation diVarter in transmission case. 

Position a new "on ringonl6wetend -of ttte modulation 
valve -sleeve andispring asserRbly~lnstal.· '!O~frlng on· 
otner valve sleeve. 
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I~ housing o~r ·"~' .. Ai 
tigllten securely. 
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t=ig\iRJ 
Apply a very light coatgf Pa"'n\!:.tov 

diameter of the 
oil sear sleeve. Oil seat with one 'side of 
face of oil seal sleeve aocl lip Of seal must~e iO. 

Position oif·. seal sleeveinua.nsmission case with 
recessed· portion of oil seal tQijlardoutput bearil19. This 
leaves a space between oUseal. and output bearing. 

Install of! seat sfeeve 
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Figur:e378' , 
Position ,3rd speed clutch gear ill transmisSion case . 



See "NOTE,:" on 
slafJatiOriand tOrque~ 
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. ....•. . ....... Fj~Ure391 
InsteR pum~~~er'~e~r:ije'ann9andidler gear on idler 
shaft.· .... . 

Figure 392 
fnstallidler.geat th~wasber,/alignjrlg hole withQ)llpirt 

ELECTRICCONiROL 
VALVE REA~SEMaLV 

Install bore plug and "0" rings in center hole on 3 
speed transmission only. 

Figure 394, ... 
With· '.'O"rings in position, in~nsOlenO'id cartridges. 
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Tighten bolts to SDEK:ifiiedt0fi:2U9" 
See Figures J and K 
installation. 

With new "0" ring in 
Install CO(l\lelrter: assembly. 
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I 
Figure 407a 
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Install. charging pump to converter housing bolts and 
washers and tighten to specifIed torque. See torque chart. 

not'ne!ce~~sairv to install 
With new gasket in 

place, .....•.. .. .. . ....... ..... .... ... pump. Install 
boltsandwaShefsan~tighten to spec~fied torque. See 
torque ~hart, .. . . . . . 

Instafl oil filter onregtJtatitf~I~lve; T!~~htEln fitter to 2()"25 
Ibf·ftl2,7~34·N~mJ. ..jS not used. proceed 
to Figure 415; 

-75-

. ."..,. ... v.,.~,., MiriCilCAIkoit loa/low free movement of 
n::t.cI~idti\ disi. jam nut. See torque chart. 

. for brake infQrmation. 
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Figu~421 
Remove d!3tef\tspri~f baU, al)dovershift stop pin. 

fjguree1~6 
Remove rear outpUt flange. retaioerring ft'Omring·grooVe. 
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Appl1t Petrllatex /12 t6~jutera,~~~~~·'Ofs~.·\fmtOih.a1. 
Install~Ji~pase 

....,..79-
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Figure 444 
Using a bearing puller as shown, remove bearing. 

Figure 445 
Bearing removed. 

Fi~~,!.~6 
Oil seal sleeve and uOHling removed. 

Figure 447 
Remove oil seal from sleeve. 

Figunf.~8 
Remove oir ~al retainerrJAfffrom()utput flange. 

Fi!lU~449' 
Tap expansion plug fr'or8'nange. 
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601 

2.3 
I 

j 

3.875 (98) 

~ 2.&lO,163} 
{2fi} 

45', 

+ 1.r>r>O 
[39.4) 

!~ 
-

'-R1 
.11813) Figure 452A 

Apply Loctite 577 To .12 [3.0] r 
Plug 0.0. Prior To 
Insertion. Remove Excess ~~~~ZZ~~ 
Material. Must be 
Secure And o;l Tight.-~ ... 

rtgure452B 

P~1l retainer 
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·fi9ure454 
Apply a ve.t:y'i~htC. of Permatex #2 to the outer 
diameter of the Oijtpot flan~ Oil seal. Press oil seal in 
oil seafsleeve. Oil seal must be flush with one side of 
face ofoil$eal' slee~e and lip of seal must be in. 

Press bearing on outpUl~;;fiIft09; 
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Fj9"~.c57 
Install bearingtofla~!0~~~irw7:rring. 

SINGU::";rn,~feN AND 
.,,..EO~AHJ&',\~,.~~~fJRE.,OVA'-
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DISASSEMBLY AND REASSEMBLY OF 
SINGLE MODULATOR VALVE ASSEMBLY 

otSASSEMBLY 

Figure 466 
Remove modulator valve body "0" ring. 

Figure 467 
Removemodulalor valve~ rQi~dte, and inner springs 
and spring stop. Ref, Figure 463. 

figure 468 
Removeaccumufa.tor spool. Reference. Figure 464. 

Figure 469 
Remove modulator sleeve pin. 

• 

Figure 4'70 
Remove regulator spoof assembly retainer ring. 

Figure 471 
Remove regulator spoof stop. spring, and spring and 
sreeve assembly_ . 
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Figure 472 . 
Remove regulator spool$leeve ~iner ring. 

Fig • .-e 473 
Remove regulator spoolsteev~assembly. Rernov~ "0" 
ring. 

Figute4l4 
Remove sleeve check batl retain~ Pin. 

Figure 415 
Remove check ball. 

REA~E"BLY 
(See Cleaning and Inspection Page) 

, . . ... "f:ig1ye476 
tn~ariew"O" ·ri~ oofeQUfatorspQ0f Sleeve. ·Position 
ch~kb_ ... . 

Figure ,477 
Install check ball retainer pin. 
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Figure 478 
Position sleeve and ball assembly in regulatoJ spool 
with check ball retainer pinup. 

Figure 479 
InstaH sleeve 'retainer ring; 

Figure 480 
InstaU housing.sleew.pin; 

Figure 481 
Install regulator spool stop •. spring, and regulator spool 
and sleeve assembly in housing sleeve. 

Figure 482 
Compress regulator spool spring and install retainer ring. 

Figure 483 
Position new "0" ring on modUlation sleeve. 





TiQihl~!n r:no(~tft~ltOl~ vatlve tlOu$i~.to specified torque. 
Seinll_mbtv:fIf'lStI'lfcltfon driiwif)g~ Rater to Figure 364. 



ClUTCH ~GEMENTFOR 4.SPEEO 
""POW~ sHIFt .TRANSMISSION 

FORWARD 

SflIFT .oIRECflON:. SPEED 
SPJOEE) >Cl!JiCl't GUJlCH 

1st A 'C 
. 2nd A 0 

A E 
4th E 

CWTCH~NT FOR 6 SPEED 
Tt2080 POWER SHIFT TRANSMISSION 

FORWARD 
'. 

SHfl. 91RECrION$PEED 
SpeeD CI:,Ul(:H c~'" 

. 1$t . ,.,; ie. ii" I 
:2!\4.F '. [.1 ~ .•. , 
3rt! A .\4.:.±:. 
:4th F,I 

CWTCH ENGAGEMENT 



~f;" 

,":1 
CLUTCH ENGAGEMENT 

CWTCIi ENGAGEMENT FOR .3 SPEED 
T12000 POWER SHI.FT tRANSMISSION 

FORWARD 

SHIFT DIRECJlON S1'EED 
SPEED CLUTCH CLUTCH 

1st A C 
2nd A D 
3rd A E 

REVERSIF 

SHIFT DIRECTION SPEED 
SPEED CLUTCH c,-ufCH 

1st B C 
2nd B D 
3rd B E 
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DRIVE PlATE INSTALLATION 

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

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

r---...,.----- AUGNMENT HOLES --------...,.-, 

BACKING RING 

"A" Qimension (Bolt Circle Diameter. 
11.380" 1~8$,900 mmJ Diameter 
Kit I'Ih 802501 
13.125" f333i38 mml Diameter 
Kit NO.8024~4 
13:!iOO~I,(~~ mmJ Diameter 
Kit No.\80Z42'$ 

. Each Kit wjlli jm:lOOe theioJlowif)g parts: 

2 fntermedi~te'Drive Plates. 
1. DrjvePl(ite andvyeld Nut Assembly. 
lB(lcking~log. .. 
6 PJlountingScrews. 
6 ·loefl. WaShers. 
llristructiQrr Sheet. 

BAcKING RING 

(3}INTERMEDIA1E 
DRIVE PLATES 

"AU Dimension (Bolt Circle OiameterJ 

11 ,380 .. [2~,900 mmJ Diameter 
Kit No •. 802543 
13.125."[333,38 mml Diameter 
Kit .No:802426 
13.500".1344,.90 mml Diameter 
Kit No. 802427 

Krt wiUmclude the foflowing parts: 
3lnteimediate. Drive Plates; 
1. f3aeking Ring. 
6 fJtountlflg Screws. 
61.OC'k Washers. 
1 tnstr.uction· Sheef. 

TO FACllITATE.ASSEMBlY, ALIGN SMAll HOLES IN DRIVE PlATES - SEE 'llUSTRATION ABOVE '- ALIGNMENT HOLES, 

Position drive plC)teand wefd nut assembly on torque converter assembtywjth weld riu.ts toward converter. Align 
intermedi~tedt1veplat6$and backing ring with holes in torqueconvert~r assemblV .. NOTE: Two dimples 1800 

apart in backing f;ing must be out (toward eflgine flywheel). Install capSCre.¥olS and washers. Tighten 26 to 29 ft. Ibs. 
torque [35· 39N.ml. 
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1. 

2. 

3. 

*4. 

5. 

*6. 

7. 

8. 

TRANSMISSION TO ENGINE INSTALLATION PROCEDUHE 

Remoye· all'burrsfrom flywheel mounting face .and 
nose pilot bore. Clean drive plate surface with solvent. 

Check engine flywheel & housing for conformance to 
standard SAE 1\10,3 per SAE )927 and J1033 
tolerancespecifi:cations for pilot bore size, pilot bore 
runout and mounting face flatness. Measure and 
record engine. crankshaft end play·. 

fnstall. two 2.50163,500 mml fong transmission to 
flywheel housing guide studs in the. engine flywheel 
hOl.Jsing as shown. Rotate the engineflywheeltQ align 
a drive plate mounting screw hole with the flywheel 
housihg access hole. 

Install a 4.00 [101 ,60.mmJ long drive plate locating 
stud .3750 - 24 fine thr.ead in a drive plate nut. Align 
th.e locating stud in the drive plate with the flywheel 
drive plate mounting screw hole positioned in step No. 
3. 

Rotate the transmission torque converter to. align the 
locating· stud. in ~he drive plate with the f!ywtJeet drive 
platemminting' screw hole positioned in step No.3. 
LOC(lte tranSmission on flywheel housi~g. 

Aligning drive plate to flywheel and transmission to 
flyWheel housing guide studs, install transmission to 
flywheel hOuSihg screws. Tighten.screws to specified 

. torque, Remove transmission to engine guide studs. 
Install remaining screws and tighten to specified 
torque. 

Remoye drive plate locating stud. 

lnstalfdrivepfate a\tachingscrew and washer. Snug 
SC1"e~~mc.t~.nottjgh~en.Some engine flywheel 
ho~singshav~la~ote located on ,the .flywheel housing 
cirOUtllfel~e'il'lli.ne wittl.the'priveplate screwaceess 
hble:jIl.~e~dllverorpry bar used. to hbld thedr~e 
plate .ti~jn$f the, flywh~lwll!facilita:te ;nstaJIa:~ionof 
tOOiff:ive pJafe screws. Rotate .. theengine flywheel and 
insltilltne •. reniainings.eveJ1(7). flywheel·todrlve:plate 
attac:;hin9screWl?Snugscrews but do oottighten::t\fter 
all ei91lt (8) screws are installed torqlJEteach dne2610 29 
lbf'ft torque {as: ">3$ N'm 1~ Thiswntlequlre tightening 
ea«hscrew'andTotating the engin~ flywheel until the 
fun amount of eight (8) screws have been tightened to 
specified torque: 

Measure'engine crankshaft end play after transmission 
has been completeiy installed on engine flywheel. This 
value must be within .00110,025 mml ofthe end play 
recorded in step No.2. 

*Does not apply.to units having 3 intermediate drive 
plates. See Fig. 4. 
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SPEqIFICATfON~ AND SERYICE DATA-POWER. SHtFTTRANSMISS.ION AND TQflQUECONYERTER 

TRANSMI$SION Wifutrransmis~iE>n outlet oil temperature.t80· 
OUT PRESSURE -20~'7F. [82.3"-93.3°CJ and transmission in 

, f'JevrRAL. Operating specifications: 
25 RSj.J. 1173 'kPa} minimum pressure at 2000 
RP. M, engine speedAN.D a maximum of 140 
P.S.h~t965 kPal dutlet pressure with engine 
opefating at no-load gqverne(i speed. 

CONTROlS 

CLUTCH TYPE 

CLUTCH 
INNER DISC 
CLUTCH 
OUTER DISC 

Speed Selection ~ Electric. 

Mu~ o/SCS. hydraulically actuated. spring 
rele8Sed' automatic wear compensation, and no 
~t.A11 clutches.oU cooled and lubricated. 

Friction. 

Steel. 

OIL FILTRATION 

CLUTCH 
PRESSURE 

FuII1Iow0il.1i1ter~ by.,paiS, aIsq strainer screen 
in sump at I;lOJom of U3rn1R1i$sioo case. 
185 P.S.t. ff275~ 'kf'almini'mOOl"""'7Wdh pafking 
~~.($ee~~oift~180o-200° F. 
(~ .. ~ ~3°q. ~lReat ~(400to Il()DR.P.M.). 
ShIft ttiJ'lJ!'fi~and spefJd clutches.,,1%1I c::iutch 
p~e mustbe~,Within 5 p.S.I •• {34,5 kPal. 
If ctJteh ~.~. inany~.cIt$:h more than 
5 P.S.t •• {34,5kPaJrepair.dUtch. 
·Normat,,~g~240.2$O.P.S.l. 
{1654,8:~t900,5~aJ at ~.RP.M. 

NOT~'~l(el'. use;seI'¥,ice.1J@kes while making 
~ prejlllite.~~ .... ...". brake II&
.... ~in~~orreversewiH 
not,.give.a~~~ .. 
AJ,.WAYS.P4RlQNGBRMEWI-lENMAKlNG 
CLUTCH PfESSURE. CHECKS. 

LUBRICATION 

TYPE OF OIL 

CAPACITY 

CHECK PERIOD 

-·NORMAL 
DRAlNPERIOIl 

See lube Chart. 

Co!;Isll1t~r's Manual on applicable machine 
~Ifor system c;apacity. Torque Converter, 
l!F~, andalrred byd'raulicsystem must be 
cOflsii:f~ as a .whole to.determinecapacity. 
~j(dil level' DAILY·With engine running at 500 
-.R~Pi~. aoo,oif at 18(}°to~O F.f82,2°· 
9a,~~. MaiOtaih'oil level to FUI..L port. 

EV8lly;100QnotltsfCnange oil filter 
E~.1~hours,iilrain andr'~system as follows: 
DfaJll; .. ith oi/af 150° to200°. f6?,6°-93,3° Cj. 

(a) .~ transmission, 

(b) . (Jt~ r.erna\ieand di~fnl;taI' new oiIliller. 
{c)~filltransmiS$ion to t:9W . port. 

(0) iRJlII7i engine at 5CXl-6OO R.P.M. to prime con· 
verter MdUnes. 

(e) ~level withetlgine running at 500·600 
R.t?:M. lilII)dadd oil t~ bfinglevel to LOW port. 
Wl'\erioH temperature is hot (1800 - 200~ F.) 
"~Q-, ~.so C} ma\(e final Oi\leIIel check . 
. ~. OtJ:. LEVEL TO FULL PORT. 

NOTE~ 
Iti$_~ .that oUDlter. be changed. 
aner 50n 100. .... f$ of opei1ltion on new and 
~iIt. or repairedunlts. 

.. Normal drain periods ancfoil filter change intervals are foraver
age~~I_c;tuty-CYClecQndiUOnS. ~or~' 
.ope..atmg~ orverydustjattnospbericCOlJdirkms 
wilt."acdelated~feJ'iorationand~. for·eiEbe_ 
~iOris~~ be used to .~ermmethe F8qUired 
change inter.val$: 

RECOMMENDED LUBRICAN'TS fOR CLARK~HUR.THPOWER 
SHIFTED 'TRANSMISSfON AtJDTOflQlJ,ECOf'JVER'TERS 

PfevailtngAmbient .1 •••• 
fa) C:2Grade 30 

TempegtluJe ~.1" (bY C:-3 Grade 30 
Range 'Ie) EIIfl!ne)O!I:~ 30 

'. AeH::tlI.SE Qr C!)JSF 
.(4) MIL·L~2t~ 30 
ta) MIL -l-2104f:).G'rade 30 
{a)Mf(-l~21Q4C,Grade 10 

T~Je "2" ~Mf(-I.,.~ 10 
. Bange (e)C-2Gra!fe .10 

{lI)~Grade 10 
(e)~ Oil:~ 10 

. API'OOJSE Of &DI$f , 
(f) OIIifltfJllllliic lI22-220 (Non 
~EsterFire 
Resis\allt fIlIiif 

1j ilduJe' . "S" @.~co ~erfo~ iC.e SJIIlhel/C.'Motor Oil ~ 
~No.6718. 

... ~tori Is,. ~Ish!r~~ of 
GelHjt8f'·~.~; 

~.OLVI$C0SITYI~~oiIV~·oompatibIe witll 
. ~ambienlte~{alu(~aRdc1il.ap~l\On.~, 
T~~taI'lglI$;';2;'!~~'maybeused.tel(l_.~temperatures 
wl'IliIri .. ·~··aretised·· . .. .. ". 
~. '.' ~ .... '" '. '~~"':";;;'b&~-"in ambient"'"'''''''''''.... . ' shown. 
.~'~~range ""?,)"''': ...... ' .. ,,-" ....... _vflll199 
MOOOLA_.~t~S: n~,18OOG;24000.28O()O,& 

Hr.·ie$ .... ~s.lIriIR inliidulated.sJ!lifl. tl$eonty C:3or'~ra~ure .. ," ..,' ...... "110. SEeCAU11ONaaO\<:t.3oPa; 
'. ~~idn_~ed 

~0·:~.0!l .. ,· .• ~. ··.··p;3S:!!· E .... ' ~f~ ~lli;;m'{aj~ ·Qe,cr04.DONOl'use 
__ ., LI. ~8Et;OW ... , 

c~/~ia"~~_9ra~","'(r1c
tion~~~~.tfJl;~~~~l'fli)NS. 
~~lJa~~.U~In"~;~tsOoo':i1$109, 
",,·~_~.~.SIllft~_, ort/18, .$)1 
SI!I'Ie'.s_ .. ·~;ortne~.... .... . fGck-
I,IP' btE4'PPt4eltQ ~SPEQFJCATJoNs. 
4'ny·.~j.~.rro~"l<IIart",,$r.\YrItten ~~~jfrom .,.. 8P: 
pJk;8tiorl_~nt~!1be CI81fc-HU1f1f COmponents. Engineering and' 
M1irk8tiftg:~nt:' . . ... 
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SERVICING i\lACHINE AFTER TRANSMISSrONOVERHAUI. 

The transmi~on; tqrqlJe convener, and its allied 
hydraulic systemare·imp0rtant links 10 the drivefioe be
tween the engine andtfpe wtieels;Tneproper operation 
of either unjtde~nd$ grea,ly on the c:()nditlon and 
operation of theother~' therefore~ wheQever repair or 
overhaUl, of one unit is performed, thet,:>aiance of the 
system must be considered before thE1 jdb can be con
sidered complete; 

After the~erhaufed or repaired traosrrlission has 
been installed in th~ machine, the oit COOler, and con
necting hydraulic system must be thoroughly cleaned. 
This can be accomplished in'several manners ,Citnd a 
degree of judgm~ntmu$t be exercised as to the method 
employed. 

The following ,are considered the minimum steps 
to be taken: 

1. Drain entire system thoroughly. 

2. Disconnect and,clean all hydraulic lines. Where 
feasibie, hydraulic lines· should be removec:f 
from (nCitchinefor cleaning. 

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

4. The oifcoofer must be thoroughly cleaned. The 
cooler should ,be + 'back flushed",with Qjf~nd 
compressed air until aU' foreignmateriai fhas 
been remoVed. Fktshingindirectlon of normal 
oil flow will' not adequately cle;aR the cooler. tf 
necessary. cooler assemblyshouldbeJ'ernovep 
from machine fordeaning, usiRgpi, eompteSsed 
air, and steam, clealler for that purpose. DO,NOT 
use flUShing, compouoo~, for clearnngpurposes. 

5. Reassemble all components and use only,type 
oil recommended for lubrication, section. Fill 
transmission through filler openinglintil fluid 
comesppto fULL port 00 transMissIon. 

RemoveUPPERchecl( plug, fill, until oil ruos from 
UPPER oil hole. Replace filler and level plug. 

Run eogioe two minutes at S()()"SOQRP.M. to 
prime torque Coo~erter and hydra(lIiGlioes. 
Recheck "levef'fo!ifIUid inf tran$missioo with 
engine, ninninga~:iA~ t50MOO.R.P.M.). 

Addquantity nece~~to bting fluid level to run 
freely f.rom UPPER '(jil feveldl~e'~~~le. In
stall oit fevelpfug.Rech~WithMdil<{1ao..200o 
F.) {8.2, 2-93, 3" C). ' \'" ',' " " 

6. Recheck all drainplug~, lines, connections, etc., 
for leaks'~d tighten where necessary. 



ExT£RNAlPlUMBING AND PRESSURE CHt;CKP$INTS 

FO~ClU1CH.PRESSURE 

RefERSE .CLUTCHPRESSURE 

.. 
Nf1fE:N8v .... _s8niiee"""es wllltttmllklng ckdcil '.. ..~. tJiIIis haviRg brake 

~1IItchfng1R~ aricf/.orreverse 
_~give.tNereadillg. 

At.~AYSUSE.~.~WHENMA1ONG 
¢tutcHf'REsSURE oifECKS. 

REGUurrED CLUTCH PRESSURE 

PORJJ @ 
TEMPERATURE PICK·UP 
Oil ro COOlER 

TOP VIEW 
HEAT EXCHANG~ @ 

.INI..ET TEMI>ERA'FUF!E 
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.l~ 
PORI'D.'eI 
PRESSURE Jt)COOlER 

PORt~ 

HEAT ,EXCHANGER /ri.;\ 
OUTlET PRESSURE 'e9' 

PORfL@ 
f'ROMCOOlER 

400 TO 600 2000 
RPM 
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3,4 & 6 Speed 

PORTK ® 
CHECK PORT· CLUTCH 
PRESSURE 

3 SPEED: 1ST 
4 SPEED; 1ST 
6 SPEED: FWD 1ST, .2ND. REV 1ST. 

PORTE@ 
CHECK PORT· CLUTCH 
PRESSURE 

3 SPEED: 2ND 
4 SPEED: 2ND 
6 SPEED: FWD 3RD, 4TH. REV 2ND7\-~:Jtt=:J=:;'"--AI 

PORTL 
OIL FROM COOLER 

RIGI;tT SIDE VIEW 

P9RTF@ 
CHECK PORT -CLUTCH 
PRESSURE 

3 SPEE;O: 3RD 
4 SPEED: 3RD 
6 SPEED: fwD 5TH, liTH. REV 3RD---,.----'----' 

PORTG@ 
CHECK "PORT· CLUTCH 
PRESSURE 

4 SPEED: FWD 4TH 
6 SPEED: FWD HI 

LEFT SIDE VIEW 

See Pages 106 through 1 09 for Hydraulic Diagram. 
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MAGN§TIC DRAIN PLUG 

PORrM'.@ 
CHECK p.om : FORWARD 
CLUTCH'1PRESSURE 

PORTe@) 
OHECKPORT • REVERSE 

. CLUTCH.PRESSURE 



CLEANING 

CLEANING AND INSPECTION 

IN$PECTION 

~.aIt p~ thoroughly usmg solvent type cfean
iogfluid. fH~ recommended that parts be immersed in 
cI~tliag fluid ~nd>moved up and down slowt~ imtif all 
ofd'l~prrcam~fot:eign material is dissofvedand parts 
aret~rougllfycleaned. 

<,' ,~, ' , 

CAUU~:' Cafe.~ou'd be exercised to avoid skin 
raShes.ftre hatards.~d inhalatio.n of vapors when us
ing .sOtventtypeclea.ners. 

Bearillgs 

Rernovebeal;ingsfrornoleaqltlS flUid and strike flat 
a~$l' abJOc~()f~W'O()dto dislOdge'sofidifiedpartioles 
of tubrieant.Jm~rSEt again in ofeaning fluid :fOflushout 
particles.~peat~bove operation until. beatitlSs are 
thoro~hlf'~lean:tt>fybearings usingmoisture-free 
oom~~~air.B~oareflJf to dir~air ~~. across 
~ringtQ:;~<sspinniog, 00 nOt spin:~ingswhen 
dryJn:g.J3.earings~aybe rotatedsfowlyby hand to 
faoi_d~g;pcQ{;ess. . . 

Housi.ngs 

~1~interiOr8tld ext~riorofnousj~,bearing 
~.~~ •• ~~Qa8tparts rnay be;oJe~edin hClt 
so~nJ8nk$With _d alkali sal\Jtions .providing t~ 
P~ft$W: ~:h .' '}1fi or pofisbe;d' suf'fac~. Parts 
shoUld.rem~hin·· .·.tl·tonge~ttt()~ tho~1y 
eI~.a~tJ~~;ll;J~Wllaid ~·.eWJ~atiOt\Ofthe 
cfeaniog~nartd~ewatet.Parts~~din soff}: 
tion~nks.·m~betnof(JufJl;JIy rinse9.witb.C1~an.water 
tOr:emQve~tiJra . ()t~~i.CastParts nm,y~~ 
oleaJ:l8d~' .. ~. . 

~:i~~t,e~to~tnhaJidionOf 
vapor$aOElsfdt\ raShe~~n using. afkaljGJ~~s. 

j)JIPartS~!e~;~be ~u~"'~im
~byusingm~ur;~.oornpr~·~()fS9ft, 
1i~~Wiping~freeQJabras~~8rials 
suchas~et~ fl1if;lgs,·contaminatedOil.·orJapping 0Qm-
pound. '. . . 

The importance of careful and thorough in~ec!ion 
of all partsoannot be overstressed. Replacement of all 
parts showitlS indioation of wear or stress wilt eliminate 
costly and avoidable failures at a tater date. 

Bearings 

CarefuJly inspect all rollers: cages and cups. for 
wear; chippiftg, or nicks to determine fitness Of beariJil9s 
for further use; 00 nPt replaoe a.bearing cone or oup 
individuatly without replaoing the mating cup or cone 
at~ same. time. After inspection, dipbearlll~ in 
. Automatic Transmission Fluid and wrap in clean fintfess 
cloth or paper toprPteot them until installed. 

Oil Seals. Gaskets, Etc. 

Repl~rnent Of spring load oil seals, "0" rings. 
~.seatirg ritlQs..gaskets, and.snap ritlSS is more 
eoonom~lwheh unit is disa$Sembied than premature 
~hauJto reptaoetheSe Parts at a fiJturetime.Fur
.th9t.~QJlubr~anNhrough a .worn seal~y~t 
in iailUre of ot1ler more expensive parts ottheassembly .. 
~aJjtlSmernbers slIDuldbe~ledcarefUlly'par
tioulaliy .when being ... iJl$talled .. Cuf;ting. softitchirlg,:or 
curling underof lip of seal.SEtriously impairs it$~fJiCien
cy~ Apply' a:thin ooatof .PermatexNo. '2 on tlieq.uter 
diameter Qf~Oilse.a1 to~ufe an oil "gf)t.fi(.jnte t~e 
retailler.WftEm a~rnbting .new metal~~aI.ng 
ri~,S~~UldbeJubricatedWithcoat~~s 
greaSew S,tabilize titlgs in theirgroqves fQr9ctse Of 
~mI;)lyof mating members ... Lubrioateall· "q"dngs 
~d~$With reool;nmended type Automatic lmnsmis
sian FI.uid.befote assembly. 

Gears_Shafts 
'-.,' ,.'c,· " 
,', . 

tf~rJa..ftuxprooess is available,u. process to 
CH.l~E~ine. t~eth on .alt gears oaref~JIy.for 
weat.ij~g,~l,1ippi~~tucks. oracks~ or 8COre$;"Jf gear 
teeth~#~ere·~.hardeoing is V'J€)rf)t~ 
orcrae~,replac~WiflneWgear. Small nicks maybe 
remeYed·.w.ffslJ~aQfe~hOne •. Jnspe¢t shafts and quills 
to make.c~ttleyarenot sprung. bent, or splines 
twisted. and that shafts .are true. 

Housing~ Covers, etc.. 

J~peol ho~sjngs. cov~. and beating caps to be 
certain fheyare. thoro~hlyoJean and that matinSJ~r
faces. bearing bOfes,eto .• are free frornniGf<S or burrS. 
Check .all parts Garefutly for evidence of craCks or O()n
ditionwhich wouKi eausesubsequenl Oilt~ orfailJJt$ 
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T12000 
CALIPER BRAKE ASSEMBLY 

INSTRUCTIONS FOR LINING REPLACEMENT AND ADJUSTMENT OF PARKING BRAKE ASSEMBLY 

1. Loosen twoadjustmentlocking nuts (4 & 5) enough to slide each torque plate (16& 18) away from disc far 
enough to. pr:ovide clearance to remove old carrier and lining assemblieS and install new ones. 
(It may be nece~ary to remove one or both nuts).' 

2. Collapse tlningretraction spring (21 ) and remove from brake head assembly. 

3. Slide torque plates (16 & 18) away from disc, move carrier and fining assembftes (17) out of pockets, and 
remove from ttie brake head assembly from the side. 

4. Install new carrier and lining assemblies (17) in each torque plate (16 & 18). 

5. Instalt lining retention spring (21) into brake head assembly_ Be sure spring's "feet- are positioned properly 
in holes in. both lining carrier assemblies (17). 

6. Tighten inner adjusting nut (5) until firm contact is made with the disc by the linings. Torque to (100 Ibs-in) 
11 Nm make ce.rtain lever is in proper operating position for application. 

7. Back off in~r adjusting nut 4 (5) to 5 flats and check that disc is free to move 
(total clearance 0,8-1,1 mm (0.031 - 0~043». 

8. Tighten outer locking nut (4) againstinner adjusting nut to lock adjustment bolt in place. 
Torque to (45 to 55 Ib-ft.) 61 - 75 Nm. 



.. ··TROUBLESHOOTING GUIDE FOR. THE T12000 TRANSMISSION 

The following information is Presf;lJ')ted as an aid 
to iSOJati~;and(jeterFBipin9thf;l.~pecifii pr~lem .area 
in a transmission that:is not functloningcofJectly; 

When trqJjblf;lshQdlinga "transmisskjo'" :probiem, 
it should be~in~ind that the transmission iSOAIy 
thec~ntrat·uJ)it c>f a,~up Of. relafedpowertrain corn
ponefl~. PfQPer qperatlon of the transmi~iqll depends 
00. thecomfltion .and ciiirect fllnctioningof th&!Qlhercorn
ponents of.~ group. Therefore •. to properly. diagnose 

a suspected problem in tim transmission, it is necessary 
to~iderthetransmjssi()nJluid, charging pump. torque 
conVerter, transmission assembly, oil cooler, filter, con
n~ing, Jines, and controls •. including. the engine. as a 
complete system. 

BYailalyzingthe principles of ()peration together 
with the information in this section,itshoutdbe pqSsibte 
to identify and correct any malfunction which may oc
cur in·thesystem. 

T12oo0 TRANSMISSION 

T12(JOO(powersbiffiwith torque convertertransmis-. 
sian troUbles faB intotwo general categQnes:mechaAical 
problems and bydrautic problems). 

In addition.tot~ mechanical components,. a'l.of 
which must be in the proper condition andfllnctionill9 
correctly, the correct JUnctiOning of the hydraufib circuit 

Statl Test: U~~ astallte~to idelltity transmissio~ con
vf;lrter, ·or engine problems. 

T~fl ~~~: T~issionprOOleO)s 
can.beisolated. byttmuse of preSSlJrete$ts.W~n the 
stall test"ndialtes·~ppi"g.Cfutches. then measure 
clut<:mpack p~~stlre: t() determineif . .the Slippage lsdue 
to low pressure or clutch plate friCtiofim~~riat failure. 
In additionfconvert~rcllafgtng .pressqre andtransmis
sion lubricatiop,pf~Sureinay alSo beme.asured; 

.echaniCal(J~~:;"ior~tCh~kiq9 allY pwtof the 
system for~~ticfunetioa;{pr~ss~ testing). the 
f~II9wi~g,mechanlQal·checks, sllo~d .be ·m*: 
There ateol,'lly tWo mechanical Hnka,ges ~labJe OR 
the transm~ion.. . 
1. Mechaniealindlingfrom·brake )J;Jedal.to inching 

valve Qntransmi$Slon. ' 

2. Linkage from8xfedisconnect to disoonneCtactUator: 
Check the parking.brakeandinehing pedalfor' cot

rect adjU$b'nent andtravef. Be SUf~the pedaimoves 
treaty andretutns fully. 

Be sure all.lever linkage is properly.coRnected and ad
justed ineacn Sf;lgOlent and at all connecting points. 

The cMtf()ls· are actuated electrically. Check. the 
wiring and electricaf com'ponents~ 

Be sure thatafl coOlponents of the COoling system 
are .. in good conditkjn and···(jperating correctly. The 

is most iJnportant. li"anSmission fluid is the "life blood" 
of the transmission. It must be supplied in an adf;lquate 
quamity and delivered to the system at thecooeet 
pressures to ensure converterqperation, to engage and 
hold the Clutches from sliWing. and to. cool and 
lubricate the worKing components. 

radiator must beiclean to maintain the properoooJing 
and operating temperatures for the·engine and trans
missibn. Air clean the radiator. if necessary. 

The engine must·be operating. correctly. Be sure 
that it is correctly: tu~ and adjustf;ld to the ootrectidJe 
ails ma><imuO) no-load~overRed speed. speci~ions. 

HydrlIuliC CheCk: .AIs(},.before Checking the tra~ . 
clutChes.to~Co!lverter. charging pump. and~raulic 
circuitJorpressure'and rate of oil flflw; it isintportant 
to. make. the fQIIowin9 transmission flujdch~k: 

CheckoaJe\leJintbe~.lttetran$1JiSsiOn 
fluidmpst be at th.ecorrect (fUH~el). Affclutches and 
ttleCQOv~rtEH" 8Jlditsf:tuid cirQpit.liFl~must be JUlly 
charge~{fittec:1) at all times, seeNor~below. 

NQTE:Ttl~tra«lsroission .. flujdmustbeat operating 
te.ratUfe'6t[82~93~ Cll80-200°.F .tot)btaincortect 
fluidleve' and.pressu:r:e readings. DO NOT ATTEMPT 
TO MAKE. THESE CtiANG;ES WITH COlD OIL 

.1braise thf;l oil temperature to this specification it 
is neces~ry to 'eithefoper:at,e(work)thevehicte:or run 
the enginf;lwith converter at "stal!." 

, CAUTION: Be careful that. the vehicle does !lOt move 
lJIlexpectedly When operating the engine and converter 
at stall R.P.M. 
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CONVERTER STALL PROCEDURE 

1. Put the vehicle against a solid barrier, such as a wall, 
andlorapply the parking brake and block the 
wheelS. 

2. Put the directional control lever in FORWARD (or 
REVERSE,as applicable). 

3. Put the speed control lever in 3rd(3 speed) (HIGH) 
or 6th (6 speed). 

With the engine running, slowly increase engine 

speed to approximately one-half throttle and holduFr 
·tiI transmission (converter . outlet) oj! temperature 
reaches the operating range. 

CAUTION: Do not operate the converter at stall condition 
longer tharr 30 seconds at one time, shift to neutral for 15 
seconds and repeat the proceliure Untit desired. tempera
tureisreached. Excessive temperature «(120°CJ 2500 F 
maximum) wifl cause damage to transmission clutches, 
fluid, converter, and· seals. 

TROUBLESHOOTING GUIDE 

Refer to thefoltowing troubleshooting guide for the diagnosis of typical transmission troubles. 

LOW CWTCH PRESSURE 
CAUSE REMEDY 

1. Low oJl level. 1. Fill to proper level. 

2. Clutch pressure regulating valve stuck open. 2. Clean vatve 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. CJutch piston bleed valve stuck open, 5. Clean bleed valves thoroughly. 

LOW CHARGING PUMP OUTPUT 

1. Low on level. 

2. Suction scrfWn plugged. 

3. Defective charging pump. 

1. Worn oil sealing rings. 

2. Wonjcharging pump. 

·3. Low oit fevel. 

4. Dirty oil cooter. 

5. Restriction in cooler lines. 

1. Worn charging pl.,lmp. 

2. Worn or ctamaged bearings. 

1. Low engine R.P.M. at converter stall. 

1. Fin to proper level. 

2. Clean suction pump. 

3. Replace pump, 

OVERHEATING 

1. Remove,' disassemble, and rebuild converter assem-
bly. 

2. Replace. 

3. Fift to proper level. 

4. Clean cooler. 

5. Change cooler lines. 

NOISY CONVERTER 

1. Replace. 

2 .. A complete disassembly will be necessary to deter
mine what bearing is faulty • 

LACK OF POWER 

1~ Tune engine check governor. 
2. See "Overheating" and make same checks. 2. Make corrections as explained in ··Overheating." 
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'* OPTiONAL ON-OFF SWITCH 
FOR FWDDECLUTCH 

'* ORTIONAL.OO·OFF SWITCH 
F.oR REV DECLUTCH ' 

7 

e 

4 

5 

MAXIMUM ALLOWED CURRENT PER OUTPUT 2A 
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SOLENOID 
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_ ... __ . -----.------------

6 SPEED 
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QAB CONTROLOONTACTS CLOSED -1 

1 .•. '1.12.'.' >. I. '.1.' ." \ , : ' ,: ~ " : 

:ONtROL VALVE 
ON ACtiVATED 

SOLENOIDS 
FIS 

F 
F/2 

F /1/2 
112 

R 11/2 
R/2 

R 

OONTRQL VALVE 

6 SPEED 
. POSITION BETWEEN WIRES TRAN.8MISSION A' 
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C(.ARK.HllR'rH wniNOT $UPPJ.VITeM$ 
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~~~~~~~~:~~~ ~~~~g~~ge~E\OF~1: 
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OIL SPEOIPIO.ATION 
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SPEOIFIOATIONS .. 
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