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Technical Specifi cations
3.3 TORQUE CHARTS
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Technical Specifi cations
3.3 TORQUE CHARTS (CONTINUED)
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3.4 PRESSURE AND TEMPERATURE SPECIFICATIONS

• MAXIMUM ALLOWED TRANSMISSION TEMPERATURE 120 °C [248 F].

• TRANSMISSION REGULATOR PRESSURE (*) - (NEUTRAL) - PORT 31 (**).

 - AT 600 RPM MIN. 12.4 BAR [180 PSI] MINIMUM.

  

• CLUTCH PRESSURES (*)

 - 1ST CLUTCH: PORT 41 (**).

 - 2ND CLUTCH: PORT 42 (**).

 - 3RD CLUTCH: PORT 43 (**).

 - 4TH CLUTCH: PORT 44 (**).

 - FWD CLUTCH: PORT 45 (**).

 - REVERSE CLUTCH: PORT 46 (**).

 

AT 2000 RPM : 

 - 12.4 BAR [180 PSI] MIN. CLUTCH ACTIVATED.

 - 0 - 0.2 BAR (0 - 3 PSI) CLUTCH RELEASED.

• SAFETY VALVE: CRACKING PRESSURE (*) 9 BAR [130 PSI].

• CONVERTER OUT REGULATOR 4 BAR [58 PSI].

(*) ALL PRESSURES AND FLOWS TO BE MEASURED WITH OIL TEMPERATURE OF 82-93 °C (180-200 F).

(**) REFER TO SECTION 7 “TROUBLESHOOTING” FOR CHECK PORT IDENTIFICATION.

Technical Specifi cations
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3.5 HYDRAULIC COOLER LINES SPECIFICATIONS

 SEE CHAPTER 5.1 EXTERNAL PLUMBING

3.6 ELECTRICAL SPECIFICATIONS

• ON/OFF solenoid (FWD, REV, 1st, 2nd, 3rd & 4th)

 Coil resistance 24V  87 ± 2 Ω at 20° [68° F]

Technical Specifi cations
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 5. Reassemble all components and use only approved type oil (See chapter 4.1.1 “Recommended  
     lubricants”).

 Fill the transmission through fi ller opening until fl uid comes up to FULL mark on transmission dipstick.
  • Remove fi ller plug and fi ll oil until FULL mark.
  • Run engine two minutes at 500 - 600 RPM to prime torque converter and hydraulic lines. 
  • Recheck level of fl uid in transmission with engine running.
  • Add quantity necessary to bring fl uid level to LOW mark on dipstick.
  • Recheck with hot oil 82.2 - 93.3°C [180 – 200° F].
  • Adjust oil level to FULL mark on dipstick.

 6. Recheck all drain plugs, lines, connections, etc… for leaks and tighten where necessary.

 
 

  
 

Maintenance
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4.5.2 Transmission clutch leakage

Check clutch pressures at low engine idle with oil at operating temperature 82-93°C [180-200° F]. Engine speed 
must remain constant during entire leakage check. Shift lever into forward 4. Record pressures. Shift lever in 
reverse and fi rst. Record pressure. All pressures must be equal within 34.5 kPa [5 Psi]. If clutch pressure varies 
in anyone clutch more than 5 PSI [34.5 KPa], repair clutch.

If a fl ow meter is available install in line coming out of converter pump. Check pump volume at 2000 RPM and at 
low engine idle. Record readings

Install fl ow meter in the line coming from transmission to converter. Check oil at 2000 RPM and at low idle in the 
following speed selections. Record readings

 Forward low speed thru high
 Reverse low speed

Subtract readings in each speed from pump volume reading to get transmission clutch leakage.

 example: Pump volume at idle  8 Gal  Pump volume  8 Gal.
   Forward low speed thru high 6 Gal  Forward low speed  6 Gal
   Reverse low speed  6 Gal  Clutch leakage  2 Gal

If clutch leakage varies more than 1 Gallon from one clutch to another, repair clutch.

4.5.3 Leakage in transmission clutches

Leakage in   3000 series transmission must not exceed 4 Gal. max.
   in   5000 series transmission must not exceed 4 Gal. max.
   in   8000 series transmission must not exceed 6 Gal. max.
   in 16000 series transmission must not exceed 7 Gal. max.

4.5.4 Converter lube fl ow

Disconnect converter drain back line at transmission with engine running at 2000 RPM and measure oil into a 
gallon container. Measure oil leakage for 15 seconds and multiply the volume of oil by four to get gallons per 
minute leakage.

4.5.5 Leakage in converter

Leakage in C270 series converter not to exceed 2 Gal. max
   in C5000 series converter not to exceed 3 Gal. max.
   in C8000 series converter not to exceed 5 Gal. max.
   in C16000 series converter not to exceed 5 Gal. max.

Maintenance
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5 INSTALLATION DETAILS
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5.1 EXTERNAL PLUMBING

See drawing P235816 page 2

5.1.1 COOLER & FILTER LINES SPECIFICATIONS

See drawing P235816 page 1

5.1.2 SCAVENGER PUMP & BREATHER INSTALLATION.

See drawing 232693

Installation Details
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6 OPERATION OF THE TRANSMISSION
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8,5 bar to move the 1st shift spool.
Due to this movement of the shift spool, the 1st clutch is fed with oil under 12.4 bar regulator pressure. The 
same priciple is valid for 2nd, 3rd & 4th gear.

There is one 3-position shift spool for FWD, Neutral, or Rev.To ensure that only 1 direction can be selected. The 
directional shift spool is held in Neutral by means of springs as a safety feature. You need to apply pressure to 
select either FWD or REV. When both FWD & REV are selected the resulting force is 0 and the spool stays in 
Neutral position. 

When the pressure is directed to one of the direction positions, the oil is guided to the modulator before entering 
the clutch. The modulator achieves a gradual pressure increase instead of an abrupt increase.

When pressure is applied initially a spool moves and uncovers a vent, which, because if its discharge or 
bleeding of fl uid produces a low pressure. At the same time, fl uid fl ows through a restrictor passageway to an 
accumulator and as the pressure builds up in the accumilator, it moves the spool back towards its initial position, 
causing a gradual increase in pressure.

The direction or speed clutch assembly consists of a drum with internal gear teeth and a bore to receive a 
hydraulically actuated piston. A piston is inserted into the bore of the drum. The piston is “oil tight” by the use 
of sealing rings. A friction disc with internal teeth is inserted into the drum and rests against the piston. Next, a 
disc with splines at the outer diameter is inserted. Discs are alternated until the required total is achieved.  After 
inserting the last disc, a series of springs and pins are assembled in such a manner that these springs rest on 
theeth of the piston. A heavy backup plate is then inserted and secured by a snap ring. A hub with ID and OD 
splines is inserted into the splines of the discs with theeth on the inner diameter and the splined shaft extending 
through the clutch support. This hub is retained by a snap ring. The discs and inner shaft are free to increase in 
speed or rotated in the opposite direction as long as no pressure is present in the direction or speed clutch.

To engage the clutch, as previously stated, the control valve is placed in the desired position. This allows oil 
under pressure to fl ow from the control valve through a tube in the transmission case to a chosen clutch. Once 
into the drum, oil is directed through a drilled hole into the rear side of the piston bore. Pressure of the oil forces 
the piston and discs over against the heavy backup-up plate. The discs, with teeth on the outer diameter, 
clamping against discs with teeth on inner diameter, enables the clutch drum and drive shaft to be locked 
together and allow them to turn as a unit.

There are bleed holes in the clutch drums which allow quick escape for oil when the pressure to the piston is 
released.

The transmission gear train consists of six shafts: 1 Input shaft
        2 Reverse shaft
        3 Idler shaft
        4 First & third shaft
        5 Second & fourth shaft
        6 Output shaft

A screen mounted in a frame is positioned on the bottom of the transmission case to screen out any foreign 
material. This screen is covered by the sump pan. This pan is provided with magnets to catch any metallic 
particles.

Some transmissions may have an axle declutching unit as optional equipment. This unit consists of a split output 
shaft with a sliding splined sleeve to engage or disengage the axle. This is accomplished by manually shifting a 
lever in the operator compartiment, which is mechanically connected to the shift fork on the clutching unit sliding 
sleeve. This unit, ofcourse, is only used on four wheel drive machines. On the front drive only or the rear drive 
only, the output shaft is a one piece type and an output fl ange assembled only on the required end.

Operation of the transmission
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CONVENTION TABLE

6.2 NUMBERING OF PORTS FOR HYDRAULIC CIRCUIT DIAGRAMS

PORTS PRESSURE
CHECK PORTS

TEMPERATURE
CHECK PORTS

 1  31 Regulated Clutch  71 To Cooler

 2  32 To Cooler  72 
 3  33 From Cooler  73 
 4  34 Lube (& Safety Valve)  74 
 5  35 Pump  75 
 6  36 Solenoid  76
 7  37 Converter In  77 
 8  38  78 
 9  39  79 
 10  40  80 
 11 To Cooler  41 1st Clutch  81 
 12 From Cooler  42 2nd Clutch  82 
 13 To Remote Filter
   (on Transmission)

 43 3rd Clutch  83 

 14 From Transmission 
  (on Remote Filter)

 44 FWD High - 4th Clutch  84 

 15 To Transmission
  (on Remote Filter)

 45 FWD Clutch  85 

 16 From remote Filter 
  (on Transmission)

 46 REV Clutch  86 

 17 Air/Hydr Disconnect - 4WD  47 Disconnect Clutch  87 

 18 To Pump  48 Clutch Return Line  88 
 19 Air/Hydr Inching  49 SAHR Brake Release  89 
 20 Air/Hydr Disconnect - 2WD  50 VFS 1st  90 
 21 From Pump  51 VFS 2nd
 22 Drain  52 VFS 3rd
 23 From Regulator  53 VFS FWD High - 4th

 24 SAHR brake Release  54 VFS FWD
 25 Range - Shift  55 VFS REV
 26 Diff. Lock  56 System Pressure

  (after Total Neutral)
 27 Power Brake Supply  57 Pilot Pressure
 28 Clutch Return Line  58 Pressure Check Range Clutches
 29 From Pump for Brake Release  59 Pressure Check Direct. Clutches
 30  60 Pressure Intensifi er 1st

 61 Pressure Intensifi er 2nd
 62 Pressure Intensifi er 3rd
 63 Press. Intensifi er FWD High - 4th
 64 Pressure Intensifi er FWD
 65 Pressure Intensifi er REV
 66 
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7 TROUBLESHOOTING
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7.3 TROUBLESHOOTING GUIDE

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

7.3.1 LOW CLUTCH PRESSURE WITH NORMAL CLUTCH LEAKAGE

 Cause        Remedy

1. Low oil level.    1. Fill to proper level.

2. Clutch pressure regulating valve stuck open.  2. Clean valve spool and sleeve.

3. Faulty charging pump.  3. See paragraph on charging pump output.

4. Broken spring in transmission regulator valve.  4. Replace spring.

 
7.3.2  LOW CLUTCH PRESSURE WITH EXCESSIVE CLUTCH LEAKAGE 

 Cause        Remedy

1. Broken or worn piston sealing rings.  1. Replace sealing rings.

2. Broken or worn sealing rings on clutch support.  2. Replace sealing rings.

3. Low converter charging pump output.  3. See paragraph on charging pump output.

7.3.3 LOW CONVERTER CHARGING PUMP OUTPUT

 Cause        Remedy
 
1. Low oil level.  1. Fill to proper level.

2. Sump screen plugged  2. Clean screen & sump.

3  Excessive converter internal leakage  3.  Remove, disassemble and rebuild converter

    See paragraph on converter lube fl ow.       assembly, replacing all worn or damaged parts

4. Broken or worn sealing rings in transmission      4. See paragraph on clutch leakage

   clutches.

7.3.4 LOW FLOW THROUGH COOLER WITH LOW PRESSURE IN CONVERTER

 Cause        Remedy

1. Plugged oil cooler. Indicated if transmission lube   1. Back fl ush and clean oil cooler.

   pressure is low.

2. Restricted cooler return line.   2. Clean out line. 

3. Lube oil ports in transmission plugged   3. Check lube lines for restrictions.

Troubleshooting
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7.3.5 OVERHEATING

 Cause        Remedy

1. Worn oil seal rings     1. Remove, disassemble and rebuild transmission.
2. Worn oil pump     2. Replace
3. Low oil level      3. Fill to proper level
4. Pump suction line intaking air   4. Check oil line connections and tighten securely.

7.3.6 NOISY CONVERTER

 Cause        Remedy

1. Low engine RPM at converter stall   1. Tune engine, check governor.
2. See “overheating” and make same checks  2. Make corrections as explained in “Overheating”

Troubleshooting
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8 SECTIONAL VIEWS AND PARTS IDENTIFICATION
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Item         Description                                                                                                                                       Qty
 1 Snapring - Disc hub ..............................................................................................................1
 2 Assembly - Clutch ................................................................................................................1
 3 Spring - Piston ring expander ...............................................................................................2
 4 Ring - Clutch support piston.................................................................................................2
 5 Screw - Clutch support to case .............................................................................................8
 6 Support - Clutch....................................................................................................................1
 7 Locknut - Bearing.................................................................................................................1
 8 Lockplate - Bearing nut ........................................................................................................1
 9 Locknut - Bearing.................................................................................................................1
 10 Ball - Bearing lock................................................................................................................1
 11 Bearing..................................................................................................................................1
 12 Spacer - Bearing ...................................................................................................................1
 13 Gear ......................................................................................................................................1
 14 Gasket - Control valve to transmission case.........................................................................1
 15 Lockwasher - Control valve to transmission case screw....................................................11
 16 Screw - Control valve to transmission case........................................................................11
 17 Control valve assembly ........................................................................................................1
 18 Screw - Control valve to transmission case..........................................................................2
 19 Lockwasher - Control valve to transmission case screw......................................................2
 20 O-ring....................................................................................................................................8
 21 Housing - Dipstick................................................................................................................1
 22 Dipstick.................................................................................................................................1
 23 Tube - Dipstick .....................................................................................................................1
 24 Cap - Oil fi ller pipe...............................................................................................................1
 25 Pipe - Oil fi ller ......................................................................................................................1
 26 Gear - Input shaft..................................................................................................................1
 27 Spacer - Input shaft gear.......................................................................................................1
 28 Shaft - Input ..........................................................................................................................1
 29 Bearing - Input shaft front ....................................................................................................1
 30 Gasket - Bearing cap.............................................................................................................1
 31 Cap - Input bearing ...............................................................................................................1
 32 Seal - Input oil ......................................................................................................................1
 33 Lockwasher - Bearing cap screw..........................................................................................5
 34 Screw - Bearing cap..............................................................................................................5
 35 Seal -Oil................................................................................................................................1
 36 Flange - Input........................................................................................................................1
 37 O-ring....................................................................................................................................1
 38 Washer - Input fl ange............................................................................................................1
 39 Nut - Input fl ange..................................................................................................................1
 40 Screw - Bearing cap..............................................................................................................5
 41 Lockwasher - Bearing cap screw..........................................................................................5
 42 Not used on this model
 43 Cap - Input bearing ...............................................................................................................1
 44 Gasket - Bearing cap.............................................................................................................1
 45 Nut - Retaining .....................................................................................................................1

8000 SERIES TRANSMISSION ASSEMBLY
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Item         Description                                                                                                                                       Qty
 46 Washer - Retaining nut .........................................................................................................1
 47 Spacer - Bearing ...................................................................................................................1
 48 Bearing - reverse shaft front .................................................................................................1
 49 Shaft - Reverse......................................................................................................................1
 50 Spacer - Gear ........................................................................................................................1
 51 Spacer - Gear ........................................................................................................................1
 52 Bearing - Reverse shaft rear .................................................................................................1
 53 Ball - Rear bearing lock........................................................................................................1
 54 Nut - Bearing lock ................................................................................................................1
 55 Lockplate - Bearing nut ........................................................................................................1
 56 Nut - Bearing lock ................................................................................................................1
 57 Support - Clutch....................................................................................................................1
 58 Screw - Clutch support to transmission case ........................................................................8
 59 Ring - Clutch support piston.................................................................................................2
 60 Spring - Piston ring expander ...............................................................................................2
 61 Assembly - Clutch (Reverse)................................................................................................1
 62 Snapring - Disc hub ..............................................................................................................1
 63 Snapring - Gear.....................................................................................................................1
 64 Gear - Idler shaft...................................................................................................................1
 65 Not used on this model
 66 Bearing - Idler shaft..............................................................................................................1
 67 Lockpin - Bearing.................................................................................................................1
 68 Snapring................................................................................................................................1
 69 Shaft - Idler...........................................................................................................................1
 70 Shield - Oil............................................................................................................................1
 71 Snapring - Bearing................................................................................................................1
 72 Not used on this model
 73 Cup - Bearing........................................................................................................................1
 74 Cone - Bearing......................................................................................................................1
 75 Cone - Bearing......................................................................................................................1
 76 Cup - Bearing........................................................................................................................1
 77 Shim - Bearing cap .004 ...................................................................................................AR
 77A Shim - Bearing cap .007 ...................................................................................................AR
 77B Shim - Bearing cap .010 ...................................................................................................AR
 78 Cap - Bearing........................................................................................................................1
 79 Gear - Idler............................................................................................................................1
 80 Snapring - Idler gear .............................................................................................................1
 81 Snapring - Disc hub ..............................................................................................................1
 82 Screw - Bearing cap..............................................................................................................6
 83 Lockwasher - Bearing cap ....................................................................................................6
 84 Assembly - Clutch (3rd speed) .............................................................................................1
 85 Spring - Piston ring expander ...............................................................................................2
 86 Ring - Piston .........................................................................................................................2
 87 Screw - Clutch support to transmission case ........................................................................8
 88 Support - Clutch....................................................................................................................1
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Item         Description                                                                                                                                       Qty
 89 Locknut - Bearing.................................................................................................................1
 90 Lock - Bearing nut................................................................................................................1
 91 Locknut - Bearing.................................................................................................................1
 92 Ball - Bearing lock................................................................................................................1
 93 Bearing -Roller .....................................................................................................................1
 94 Spacer - Gear ........................................................................................................................1
 95 Case - Transmission..............................................................................................................1
 96 Spacer - Gear ........................................................................................................................1
 97 Snapring - Bearing................................................................................................................1
 98 Lockpin - Bearing cup ..........................................................................................................1
 99 Bearing..................................................................................................................................1
 100 Shaft - 1st & 3rd ...................................................................................................................1
 101 Support - Clutch....................................................................................................................1
 102 Screw - Clutch support to  transmission case .......................................................................9
 103 Ring - Clutch support piston.................................................................................................2
 103A Spring - Piston ring expander ...............................................................................................2
 104 Assembly - Clutch (1st speed)..............................................................................................1
 105 Snapring - Disc hub ..............................................................................................................1
 106 Gasket - Clutch cover ...........................................................................................................1
 107 Cover - 1st & 2nd clutch.......................................................................................................1
 108 Not used on this model
 109 Not used on this model
 110 Spring - Speedo drive ...........................................................................................................1
 111 Snapring - Bearing................................................................................................................1
 112 Bearing - Speedo drive .........................................................................................................1
 113 Seal - Speedo drive shaft oil .................................................................................................1
 114 Housing - Speedo drive ........................................................................................................1
 115 Gasket - Speedo drive housing .............................................................................................1
 116 Snapring - Bearing................................................................................................................2
 117 Shaft - Speedo drive .............................................................................................................1
 118 Not used on this model
 119 Not used on this model
 120 Washer - Housing to transmission case sealing....................................................................4
 121 Screw - Housing to  transmission case .................................................................................4
 122 Screw - Clutch cover to transmission case .........................................................................23
 123 Washer - Clutch cover to transmission case screw.............................................................23
 124 Snapring - Disc hub ..............................................................................................................1
 125 Assembly - Clutch (2nd speed) ............................................................................................1
 126 Ring - Clutch support piston.................................................................................................2
 126A Spring - Piston ring expander ...............................................................................................2
 127 Screw - Clutch support to transmission case ........................................................................9
 128 Assembly - Clutch ................................................................................................................1
 129 Shaft - 2nd & 4th ..................................................................................................................1
 130 Lockpin - Bearing cup ..........................................................................................................1
 131 Bearing..................................................................................................................................1
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Item         Description                                                                                                                                       Qty
 132 Snapring - Bearing................................................................................................................1
 133 Spacer - Gear ........................................................................................................................1
 134 Gear - 2nd & 4th...................................................................................................................1
 135 Nut - Flange ..........................................................................................................................1
 136 Pin - Cotter............................................................................................................................1
 137 Washer - Flange ....................................................................................................................1
 138 O-ring - Flange .....................................................................................................................1
 139 Flange - Output.....................................................................................................................1
 140 Cap - Output bearing ............................................................................................................1
 141 O-ring....................................................................................................................................1
 142 Seal - Oil...............................................................................................................................1
143 Cup - Output bearing ............................................................................................................1
144 Cone - Output bearing ..........................................................................................................1
 145 Shaft - Output .......................................................................................................................1
 146 Screw - Output bearing cap ..................................................................................................6
 147 Lockwasher - Bearing cap screw..........................................................................................6
 148 Gear - output.........................................................................................................................1
 149 Gasket -Oil sump..................................................................................................................1
 150 Plug - Drain ..........................................................................................................................2
 151 Not used on this model
 152 Screw - Sump to transmission case ....................................................................................22
 153 Sump - Oil ............................................................................................................................1
 154 Magnet -Sump ......................................................................................................................2
 155 Screw - Screen assembly to transmission case.....................................................................4
 156 Lockwasher -Screen assembly to transmission case ............................................................4
 157 Gasket - Screen assembly to transmission case....................................................................1
 158 Assembly - Oil sump frame & screen ..................................................................................1
 159 Gear - Output ........................................................................................................................1
 160 Cone - Output bearing ..........................................................................................................1
 161 Cup - Output bearing ............................................................................................................1
 162 Seal - Bearing cap oil............................................................................................................1
 163 O-ring....................................................................................................................................1
 164 Shim - Output .004 ...........................................................................................................AR
 164A Shim - Output .007 ...........................................................................................................AR
 164B Shim - Output .010 ...........................................................................................................AR
165 Cap - Bearing........................................................................................................................1
 166 Flange - Front output ............................................................................................................1
 167 Lockwasher - Bearing cap screw..........................................................................................6
 168 Screw - Bearing cap..............................................................................................................6
 169 O-ring - Flange .....................................................................................................................1
 170 Washer - Flange ....................................................................................................................1
 171 Pin - Cotter............................................................................................................................1
 172 Nut - Flange ..........................................................................................................................1
 173 Gear - 1st & 3rd ....................................................................................................................1
 174 Spacer - Gear ........................................................................................................................1
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Item         Description                                                                                                                                       Qty
 175 Gear - Spazcer ......................................................................................................................1
 176 Bearing..................................................................................................................................1
 177 Ball - Bearing lock................................................................................................................1
 178 Locknut - Bearing ................................................................................................................1
 179 Lock - Bearing nut................................................................................................................1
 180 Locknut - Bearing lock .........................................................................................................1
 181 Support - Clutch....................................................................................................................1
 182 Screw - Clutch support to transmission case ........................................................................8
 183 Ring - Clutch support sealing ...............................................................................................2
 184 Spring - Piston ring expander ...............................................................................................2
 185 Assembly -Clutch 4th ...........................................................................................................1
 186 Snapring -Disc hub ...............................................................................................................1
187 Lockwasher - Clutch cover to transmission case................................................................33
 188 Screw - Clutch cover to transmission case .........................................................................33
 189 Gasket - 3rd & 4th cover plate..............................................................................................2
 190 Plate - 3rd & 4th cover .........................................................................................................2
 191 Lockwasher - Clutch cover to transmission case................................................................24
 192 Screw - Clutch cover to transmission case .........................................................................24
 193 Not used on this model
 194 Not used on this model
 195 Not used on this model
 196 Screw - Cover plate ............................................................................................................20
 196A Lockwasher - Cover plate...................................................................................................20
 197 Plate - Cover .........................................................................................................................1
 197A Spacer - Cover plate (NI)......................................................................................................1
 198 Gasket - Cover plate to spacer & spacer to transmission case .............................................2
 199 Cover - Fwd, Rev, 3rd & 4th clutch .....................................................................................1
 200 Gasket - Clutch cover ...........................................................................................................1
 201 Not used on this model
 202 Not used on this model
 203 Not used on this model
 204 Not used on this model
 205 Not used on this model
 206 Not used on this model

  Breather - Air (NI) ................................................................................................................1
  Plug - Pipe (NI).....................................................................................................................1
  Adaptor - Air breather...........................................................................................................1
  Plug - Oil level......................................................................................................................2
  Plug - Pipe ............................................................................................................................2

AR = As Required
NI = Not Illustrated
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Item         Description                                                                                                                                       Qty
 1 Tube - 2nd to 1st crossover lube...........................................................................................1
 2 Tube - 1st clutch pressure .....................................................................................................1
 3 Tube - Idler shaft front bearing lube.....................................................................................1
 4 Tube - 2nd clutch lube .........................................................................................................1
 5 Tube - 2nd clutch pressure....................................................................................................1
 6 Assembly - Transmission case..............................................................................................1
 7 Sleeve - Tube ......................................................................................................................14
 8 Washer ..................................................................................................................................3
 9 Rivet......................................................................................................................................3
 10 Clip - Tube ............................................................................................................................3
 11 Rivet......................................................................................................................................3
 12 Rivet......................................................................................................................................1
 13 Washer ..................................................................................................................................1
 14 Clip - Tube ............................................................................................................................1
 15 Washer ..................................................................................................................................3
 16 Tube - Rev to idler crossover lube........................................................................................1
 17 Clip - Tube ............................................................................................................................3
 18 Sleeve - Tube ........................................................................................................................9
 19 Tube - 4th clutch pressure.....................................................................................................1
 20 Tube - Rev clutch pressure ...................................................................................................1
 21 Tube - Rev clutch lube..........................................................................................................1
 22 Tube - 3rd clutch lube...........................................................................................................1
 23 Tube - Fwd clutch lube .........................................................................................................1
 24 Tube - Fwd clutch pressure...................................................................................................1
 25 Tube - 3rd clutch pressure ....................................................................................................1
 26 Tube - 4th to 3rd crossover lube ...........................................................................................1
 27 Sleeve - Tube .......................................................................................................................2
 28 Sleeve - Tube ........................................................................................................................2
 29 O-ring - Oil level sight glass.................................................................................................1
 30 Sight glass - Oil level............................................................................................................1

8000 SERIES TUBE ASSEMBLY
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8000 SERIES FWD & REV CLUTCHES, MODULATION



8000 01/2007 8-56

Item         Description                                                                                                                                       Qty
 1 Hub .......................................................................................................................................1
 2 Disc - Outer ........................................................................................................................15
 2A Shim - Outer clutch disc ...................................................................................................AR
 3 Disc - Inner .........................................................................................................................16
 4 Plate - End ............................................................................................................................1
 5 Spring - End plate .................................................................................................................2
 6 Ball - End plate spring retaining...........................................................................................2
 7 Snapring - End plate retaining ..............................................................................................1
 8 Snapring - Spring retainer.....................................................................................................1
 9 Washer - Snapring retainer ...................................................................................................1
 10 Spring - Disc.......................................................................................................................10
 11 Piston - Clutch ......................................................................................................................1
 12 Ring - Outer clutch piston expander.....................................................................................1
 13 Ring - Inner clutch piston expander .....................................................................................1
 14 Ring - Outer clutch piston ....................................................................................................1
 15 Ring - Inner clutch piston .....................................................................................................1
 16 Washer - Snapring 0.100 / 0.101 thick .............................................................................AR
 16A Washer - Snapring 0.094 / 0.095 thick .............................................................................AR
 17 Washer - Keyed 0.124 / 0.125 thick .................................................................................AR
 17A Washer - Keyed 0.122 / 0.123 thick .................................................................................AR
 17B Washer - keyed 0.120 / 0.121 thick ..................................................................................AR
 18 Bearing..................................................................................................................................1
 19 Race - Piston ring outer ........................................................................................................1
 20 Assembly - Drum..................................................................................................................1
 21 Cup - Bearing cup.................................................................................................................1
 22 Cone - Bearing......................................................................................................................1
 23 Ball - Outer race lock............................................................................................................1

8000 SERIES FWD & REV CLUTCHES, MODULATION
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8000 SERIES 11.5 DIA. CLUTCH GROUP, RANGE MODULATION TAPERED BEARING ARRANGEMENT

1ST & 2ND CLUTCH
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Item         Description                                                                                                                                       Qty
 1 Ring - Disc hub oil baffl e .....................................................................................................1
 2 Hub assembly .......................................................................................................................1
 3 Spring - Psiton return..........................................................................................................21
 4 Pin - Piston return spring ....................................................................................................21
 5 Disc - Outer clutch................................................................................................................9
 5A Shim - Outer clutch disc ...................................................................................................AR
 6 Disc -Inner clutch ...............................................................................................................10
 7 Plate - End ............................................................................................................................1
 8 Snapring - End plate .............................................................................................................1
 9 Piston - Clutch ......................................................................................................................1
 10 Spring - Outer piston ring expander .....................................................................................1
 11 Ring - Outer piston ...............................................................................................................1
 12 Ring - Inner piston................................................................................................................1
 13 Spring - Inner piston ring expander......................................................................................1
 14 Snapring - Bearing .119 / .125..........................................................................................AR
 14A Snapring - Bearing .111 / .117 ..........................................................................................AR
 14B Snapring - Bearing .102 / .108..........................................................................................AR
 15 Washer - Bearing ..................................................................................................................1
 16 Cone - Outer support bearing ...............................................................................................1
 17 Cup - Outer support bearing .................................................................................................1
 18 Race - Piston ring outer ........................................................................................................1
 19 Ball - Piston ring outer race lock ..........................................................................................1
 20 Drum assembly .....................................................................................................................1
 21 Cup - Inner support bearing..................................................................................................1
 22 Cone -Inner support bearing .................................................................................................1
 23 Gear - Clutch hub .................................................................................................................1
 24 Snapring - Gear.....................................................................................................................1

AR = As required

8000 SERIES 11.5 DIA. CLUTCH GROUP, RANGE MODULATION TAPERED BEARING ARRANGEMENT

1ST & 2ND CLUTCH
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Item         Description                                                                                                                                       Qty
 1 Lockwasher.........................................................................................................................36
 2 Screw-Cap ............................................................................................................................3
 3 Gasket - Control valve..........................................................................................................1
 4 Plate - Spacer ........................................................................................................................1
 5 Gasket - Spcaer Plate............................................................................................................1
 6 Screw - Cap ........................................................................................................................22
 7 Screw - Cap ........................................................................................................................11
 7A Plug - Shipping .....................................................................................................................3
 8 Adaptor - Wiring Harness .....................................................................................................1
 9 Screw - Cap ..........................................................................................................................2
 10 Strap......................................................................................................................................4
 11 Clip .......................................................................................................................................1
 12 Screw - Cap ..........................................................................................................................1
 13 Washer ..................................................................................................................................1
 14 O-ring..................................................................................................................................10
 15 Plug.....................................................................................................................................10
 16 Spring - Outer regulator pressure .........................................................................................1
 17 Spring - Inner regulator pressure ..........................................................................................1
 18 Spool - Pressure regulator.....................................................................................................1
 19 O-ring....................................................................................................................................1
 20 Cover - Pressure regulator ....................................................................................................1
 21 Screw - Cap ........................................................................................................................14
 22 Spool - Pressure reducer .......................................................................................................1
 23 Cover - Range spool .............................................................................................................1
 24 Spring - Pressure reducer......................................................................................................1
 25 Pin - Stop ..............................................................................................................................1
 26 Spring - Outer accumulator ..................................................................................................1
 27 Gasket - Range spool cover ..................................................................................................1
 28 Spring - Outer accumulator ..................................................................................................1
 29 Spring - Inner accumulator ...................................................................................................3
 30 Plate - Separator....................................................................................................................1
 31 Pin - Parallel .........................................................................................................................3
 32 Spring ...................................................................................................................................3
 33 Pin - Stop ..............................................................................................................................2
 34 Spool - On/Off ......................................................................................................................3
 35 Spring - Accumulator............................................................................................................1
 36 Spool - Stop ..........................................................................................................................3
 37 Plug - Pressure ......................................................................................................................3
 38 Screw - Cap ........................................................................................................................14
 39 Cover - Saferty valve............................................................................................................1
 40 O-ring....................................................................................................................................1
 41 Valve - Spring safety.............................................................................................................1
 42 Valve - Spring safety.............................................................................................................1
 43 Ball........................................................................................................................................1
 44 Seat - Valve safety ................................................................................................................1

8000 SERIES CONTROL VALVE
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Item         Description                                                                                                                                       Qty
 45 Spring - Accumulator............................................................................................................1
 46 Spring ...................................................................................................................................1
 47 Spool - Stop ..........................................................................................................................1
 48 Spool - On/Off ......................................................................................................................1
 49 Spool - DWD/NEU/REV......................................................................................................1
 50 Spring - Spool selector .........................................................................................................2
 51 Cover - Spool........................................................................................................................1
 52 Plug - Pressure ......................................................................................................................3
 53 Gasket - Spool cover.............................................................................................................1
 54 Spring - Outer accumulator ..................................................................................................2
 55 Spring - Inner accumulator ...................................................................................................3
 56 Pin - Stop ..............................................................................................................................3
 57 Pin - Parallel .........................................................................................................................1
 58 Screw - Cap ..........................................................................................................................5
 59 Clamp - Solenoid ..................................................................................................................1
 60 Snapring................................................................................................................................6
 61 Solenoid ...............................................................................................................................6
 62 Filter - Disc...........................................................................................................................6
 63 Screw ....................................................................................................................................3
 64 Plug - Restrictor dia 0.8........................................................................................................1

Note:
Parts shown in the illustration without an item nr are not sold seperately.

8000 SERIES CONTROL VALVE
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9 ASSEMBLY INSTRUCTIONS
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Assembly Instructions

9.1 ASSEMBLY INSTRUCTIONS TRANSMISSION

All lead  in chamfer for oil seals. piston rings and O-rings must be smooth and free from burrs. Inspect as 
assembled.

Prelube before assembly. All piston ring grooves and O-rings with Multi-Purpose grease Grade 2.

Apply a thin coat of Loctite #638 to outer diameter of all oil seals, bore plugs and bores. They are to be installed 
in before assembly. use extreme care not to allow sealant to come in contact with seal lip material.

Apply a thin coat of Loctite #638 or Loctite #270 to all thru hole stud threads.

Use only precoated pipe plugs. On uncoated pipe plugs apply a thin coat of Loctite #638.

If grease is required for positioning gasket during assembly. Use Multi purpose grease grade 2.

After assembly of parts using sealant or thread locking compound, there must not be any free or excess material 
which might enter the oil circuit. Only use thread locking compound where specifi ed.

Apply a small bead of Loctite #510 around dowel holes to both sides of the gasket.

Apply a thin coat of Multu-purpose grease Grade 2 between seal lips on lip type seals, prior to assembly.

Adjust taper bearing 0.000 - 0.127 [0.000 - 0.05] end play by selecting variable thickness washer and snapring at 
assembly.

Adhesive lockscrew assembly procedure.
Clean support mounting surface with solvent. Dry thoroughly being certain tapped holes are clean and dry. Install 
support and tighten screws to specifi ed torque.
Assembly of support must be completed within a 15 minute period from start of screw installation. The special 
screws are used for one installatiion only. If the screw is removed for any reason it must be replaced. The 
adhesive left in the tapped holes must be removed with the proper tap and cleaned with solvent. Dry the hole 
thoroughly and use a new screw for installation.
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9.2 ASSEMBLY  PROCEDURE 

9.2.1 ASSEMBLY PROCEDURE IDLER SHAFT

Assembly Instructions

Modulated clutch pistons to have no step or to have tapered clearance step. Inspect at assembly.
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Assembly Instructions
9.3.2 ADJUSTMENT PROCEDURE FWD & REV

Assemble piston, outer and inner plates. End plate and snap ring per parts list.
Measure clutch free play and adjudt by adding and/or removing outer plates as indicated on chart.
Adjusting plates to be located next to the psiton.

9.3.3 ADJUSTMENT PROCEDURE 3RD & 4TH 

Assemble piston, outer and inner plates. End plate and snap ring per parts list.
Measure clutch free play and adjudt by adding and/or removing outer plates as indicated on chart.
Adjusting plates to be located next to the psiton.
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9.4 OTPUT SHAFT

Torque output shaft nuts 542 - 610 Nm [400 - 450 Lbs.ft]

Note: Models with single output fl ange or models with output disconnect plus an opposite end output fl ange, are 
to be assembled by pressing the inner race on the threaded end fi rmly against the shoulder on the shaft. After 
assembly in case, with gears positioned. Drive opposite bearing race on output shaft until bearing shoulders 
against gear hub.

Shim output shaft bearings to produce 0.68 - 0.90 Nm [6 - 8 Lbs.in] preload.

Note: Models with single output fl ange or models with output disconnect plus an opposite end output fl ange, 
are to be assembled by pressing the inner race on the threaded end fi rmly against the shoulder on the shaft. 
After assembly in case, with gears positioned,drive opposite bearing race on output shaft until bearing shoulders 
against gear hub.

Assembly Instructions
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10 DISASSEMBLY AND REASSEMBLY OF THE TRANSMISSION
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Disassembly of the 1st & 2nd drum

Figure 17 
Remove clutch drum retaining ring and retainer spacer.

Figure 18 
Using a special tool and a hoist remove clutch drum from 
clutch support.

Figure 19
1st and 2nd clutch drums removed.
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Figure 26
Remove reverse shaft nut washer and spacer.

Figure 27 
Remove input shaft bearing cap bolts, lockwashers and 
bearing cap. Remove bearing cap and oil seal.

Figure 28 
Remove clutch supports (1st and 2nd) 

Figure 29 
On other side of transmission, remove output fl ange nut, 
washer and o-ring.

Figure 30 
Remove output fl ange.

Figure 31 
Remove forward, reverse, 3rd and 4th clutch cover bolts 
and lockwashers.

Disassembly of the transmission case
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Figure 32
Covers removed

Disassembly of the transmission case

Figure 33 
Remove cover base bolts, lockwashers and hoist cover 
base from transmission case.
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Figure 41
Remove idler gear retaining ring.

Figure 42 
Remove idler gear.

Figure 43 
Remove rear output fl ange bearing cap.

Disassembly of transmission case

Figure 40 
Clutch drums removed. 
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Figure 54 
Use this procedure for all drums.Remove Remove clutch 
hub gear snap ring.

Figure 55 
Remove clutch hub gear.

Figure 56 
Remove piston ring outer race and outer support bearing 
cup.

Figure 57
Press return springs and remove spring retaining snap 
ring. 

Figure 58 
Remove return springs

Figure 59 
Use 2 bolts to remove clutch piston.

Disassembly & reassembly of Fwd, Rev, 3rd & 4th clutch drum
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Figure 64 
Install piston ring outer race and locking ball.

Figure 65 
Install clutch inner bearing cup.

Figure 60
Install piston 

Figure 61 

Install return springs. See fi gure 62

Figure 63
Install spring retaining snapring.

Figure 62 

Disassembly & reassembly of Fwd, Rev, 3rd & 4th clutch drum
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Figure 70 
Remove clutch support bearing come.

Figure 71
Remove clutch support piston rings

Figure 72 
Warm bearing cone to 120° C [248° F] and install on 
clutch support

Figure 73 
Install clutch support piston rings.

Disassembly & reassembly of clutch support



8000 01/2007 10-88

Item         Description                                                                                                                                       Qty
OUTPUT SHAFT GROUP

 1 Flange nut ............................................................................................................................................1
 2 Flange washer .....................................................................................................................................1
 3 Flange O-ring .......................................................................................................................................1
 4 Companion fl ange................................................................................................................................1
 5 Bearing cap..........................................................................................................................................1
 6 Bearing cap O-ring...............................................................................................................................1
 7 Output shaft .........................................................................................................................................1
 8 Output shaft tapered bearing ...............................................................................................................1
 9 Output gear ..........................................................................................................................................1
 10 Output gear ..........................................................................................................................................1
 11 Output shaft tapered bearing ...............................................................................................................1
 12 Bearing cap shims ............................................................................................................................AR
 13 Flange nut cotter pin ............................................................................................................................1
 14 Optional bearing cap.........................................................................................................................AR
 15 Bearing cap shims ............................................................................................................................AR
 16 Bearing cap O-ring............................................................................................................................AR
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Figure 74
Install output shaft with the treaded end of the output 
shaft to the rear. Warm bearing  to 120°C [248°F] and  
press taper bearing (larger diameter of taper inward) 
over threaded end of output shaft against shoulder on 
shaft. Position small output shaft gear in transmission 
case to the front. With longer offset of gear hub towards 
the front. Position large output shaft gear in transmission 
to the rear. Insert output shaft through rear bore of case 
and through small and larger output gears. Drive front 
tapered bearing (large diameter of taper inward) on 
output shaft until bearing shoulder is against smaller 
gear. Install bearing cups over front and rear bearings.

Figure 75 
Install new O-ring on output shaft bearing cap. Install 
bearing cap and shims. 

Figure 76
Install output shaft bearing cap bolts and lockwashers. 
See installation instructions for proper shim procedure.

Reassembly of transmission case
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Transmission 00/00 10-91

Item         Description                                                                                                                                       Qty
IDLER SHAFT GROUP

 1 Gear snap ring .....................................................................................................................................1
 2 Idler gear..............................................................................................................................................1
 3 Tapered bearing ...................................................................................................................................1
 4 Tapered bearing spacer .......................................................................................................................1
 5 Idler shaft .............................................................................................................................................1
 6 Roller bearing spacer...........................................................................................................................1
 7 Roller bearing.......................................................................................................................................1
 8 Idler gear..............................................................................................................................................1
 9 Gear snap ring .....................................................................................................................................1

Item         Description                                                                                                                                       Qty
INPUT SHAFT GROUP

 1 Outer bearing lock nut..........................................................................................................................1
 2 Bearing nut lock ...................................................................................................................................1
 3 Inner bearing lock nut ..........................................................................................................................1
 4 Ball bearing ..........................................................................................................................................1
 5 Gear spacer (short)..............................................................................................................................1
 6 Input gear.............................................................................................................................................1
 7 Gear spacer (long) ...............................................................................................................................1
 8 Input shaft ............................................................................................................................................1
 9 Ball  bearing .........................................................................................................................................1
 10 Bearing cap..........................................................................................................................................1
 11 Flange defl ector ...................................................................................................................................1
 12 Comapnion fl ange................................................................................................................................1
 13 Flange O-ring .......................................................................................................................................1
 14 Flange washer .....................................................................................................................................1
 15 Flange nut ............................................................................................................................................1
 16 Flange nut cotter pin ............................................................................................................................1

Item         Description                                                                                                                                       Qty
REVERSE SHAFT GROUP

 1 Outer bearing lock................................................................................................................................1
 2 Bearing nut lock ...................................................................................................................................1
 3 Inner bearing nut lock ..........................................................................................................................1
 4 Ball bearing ..........................................................................................................................................1
 5 Gear spacer (short)..............................................................................................................................1
 6 Reverse gear .......................................................................................................................................1
 7 Gear spacer (long) ...............................................................................................................................1
 8 Reverse shaft.......................................................................................................................................1
 9 Ball bearing ..........................................................................................................................................1
 10 Bearing spacer.....................................................................................................................................1
 11 Reverse nut washer .............................................................................................................................1
 12 Reverse nut..........................................................................................................................................1
 13 Bearing cap..........................................................................................................................................1
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Transmission 00/00 10-93

Item         Description                                                                                                                                       Qty
2nd & 4th SHAFT GROUP

 1 2nd & 4th shaft.....................................................................................................................................1
 2 Outer bearing lock nut..........................................................................................................................1
 3 Bearing nut lock ...................................................................................................................................1
 4 Inner bearing lock nut ..........................................................................................................................1
 5 Roller bearing.......................................................................................................................................1
 6 Gear spacer (thin) ................................................................................................................................1
 7 Gear spacer (long) ...............................................................................................................................1
 8 2nd & 4th gear .....................................................................................................................................1
 9 Gear spacer (short)..............................................................................................................................1
 10 Tapered bearing assembly...................................................................................................................1

Item         Description                                                                                                                                       Qty
1st & 3rd SHAFT GROUP

 1 1st & 3rd shaft......................................................................................................................................1
 2 Outer bearing lock nut..........................................................................................................................1
 3 Bearing nut lock ...................................................................................................................................1
 4 Inner bearing lock nut ..........................................................................................................................1
 5 Roller bearing.......................................................................................................................................1
 6 Gear spacer (Thin)...............................................................................................................................1
 7 1st & 3rd gear ......................................................................................................................................1
 8 Gear spacer long .................................................................................................................................1
 9 Tapered bearing assembly...................................................................................................................1

Item         Description                                                                                                                                       Qty
SPEEDOMETER DRIVE GROUP

 1 Speedometer drive housing.................................................................................................................1
 2 Speedometer drive shaft......................................................................................................................1
 3 Drive shaft oil seal................................................................................................................................1
 4 Bearing snap ring.................................................................................................................................1
 5 Speedometer drive bearing..................................................................................................................1
 6 Bearing snap ring.................................................................................................................................1
 7 Speedometer drive spring....................................................................................................................1
 8 Bearing snap ring.................................................................................................................................1
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Figure 77 

Install oil shield.

Figure 78 
Install bearing locating snap ring.

Figure 79 
Tap idler shaft bearing cup into place.

Figure 80 
From the other side install idler shaft and bearings as an 
assembly. 

Note:

Don’t loose locking ball.

Figure 81 
Warm idler shaft bearing cone to 120° C [248° F] and 
install on idler shaft.

Install 2nd bearing in the same manner. See fi gure 81 bis 
for installation sequence.

Reassembly of transmission case

Figure 81 bis 
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Figure 87  
Install idler gear

Figure 88 
Install idler gear retaining snap ring

Reassembly of transmission case
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Figure 89 
Install clutch drum on clutch drum support.

Figure 90
Install tapered roller bearing.

Figure 91 
Install keyed washer and washer retaining snapring.

Figure 92 
Install disc hub.

Figure 93 
Install disc hub retaining ring.

Figure 94 
Install one friction plate.

Reassembly of transmission case
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Figure 95
Install one outer clutch plate. Alternate friction and clutch 
plates till proper amount is reached.

Figure 96
Install 2 springs and balls in end plate and install end 
plate into drum.

Figure 97 
Install end plate retaining snapring.

Reassembly of transmission case
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Figure 104 
Place spacer.

Figure 105 
Turn shaft and using a puller remove bearing

Figure 107
Install output fl ange on output shaft.

Figure 108
Install o-ring, washer and fl ange lock nut.

Figure 109 
Torque to specifi ed torque.

Figure 106
Place cover, lockwashers and bolts and torque to half the 
specifi ed torque.

Reassembly of transmission case
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Figure 116 
Install o-ring, washer and nut on input shaft and torque to 
specifi ed torque.

Figure 117 
Install spacer, retainer and retaining nut on reverse shaft.

Figure 118 
Torque to specifi ed torque

Figure 119 
Install idler gear.

Figure 120
Install idler gear retaining snapring.

Reassembly of transmission case
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Figure 127
Install  outer disc.

Figure 128
Install friction disc. Alternate outer disc and friction disc 
until proper amount is installed.

Figure 130 
Install end plate.

Figure 131 
Use special tool to press end plate donw and install end 
plate retaining ring.

Figure 129 
Install piston return springs and pins.

Reassembly of transmission case
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Figure 132
Remove speedo drive spring.

Figure 133 
Speedo drive housing to case screws and sealing 
washers and gently tap speedo drive housing from cover.

Figure 135 
Remove speedo bearing retaining snapring.

Figure 137 
Remove speedo axle and bearing as an assembly.

Disassembly of speedo drive

Figure 134
Remove speedo gear centre bolt
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Figure 144 
Install new gasket.

Figure 145 
Install clutch cover, lockwashers and bolts and torque to 
specifi ed torque.

Figure 146
Install gasket and speedo drive cover. Place bolts and 
torque to specifi ed torque.

Figure 147
Install output fl ange.

Figure 148
Install Flange o-ring, washer and lock nut.

Figure 149
Torque nut to specifi ed torque.
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Disassembly & Reassembly of control valve
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 1 Assy - Control valve .............................................................................................................1
 2 Assy - Accumulator ..............................................................................................................1
 3 Plate - Spacer ........................................................................................................................1
 5 Screw - Cap ..........................................................................................................................3
 7 Lockwasher...........................................................................................................................3
 8 Gasket - Spacer ....................................................................................................................1
 9 Gasket - Control valve..........................................................................................................1

Item         Description                                                                                                                                       Qty
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 4 Screw - Cap ........................................................................................................................22 
 6 Screw - Cap ........................................................................................................................11
 7 Lockwasher.........................................................................................................................33
 11 Cover - Shipping...................................................................................................................2
 12 Not used on this model
 13 Cover - Shipping...................................................................................................................1

Item         Description                                                                                                                                       Qty
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 10 Adaptor - Wiring harness.........1
Item         Description                               Qty



25
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