X200-4 *
ALLISON TRANSMISSION
NEW PRODUCT TRAINING \

STUDENT

STUDY GUIDE

DERGIRSURRORIT
MAINTENANGE

DETROIT DIESEL ALLISON

DIVISION OF GENERAL MOTORS
PRODUCT COURSE DEVELOPMENT
SALES & SERVICE TRAINING
WORLD HEADQUARTERS
P0. BOX 894

* INDIANAPOLIS, INDIANA 46206

'
FORM: 200-20

PRINTED IN USA DATED: AUG. 85
REV. DATE: NOV. 85



I

X200-4
NEW EQUIPMENT TRAINING COURSE
DEPOT SUPPORT MAINTENANCE

STUDENT Stupy GUIDE

TABLE oF CONTENTS

SECTION 1 - INTRODUCTION

INFORMATION & ORIENTATION
Course OBJECTIVE
X200 TRANSMISSION GENERAL DESCRIPTION

SECTION 2 - GENERAL CONSTRUCTION

EXTERNAL FEATURES

GENERAL DESCRIPTION

CROSS SECTION

COMBINING PLANETARIES

SPECIFICATIONS AND DATA

IMPORTANT SAFETY NOTICE

TRANSMISSION DISASSEMBLY (PrRAcTICAL EXERCISE)

SECTION 3 - INPUT MODULE

ScoPE

MOUNTING

INPUT DRIVE

TORQUE CONVERTER

LockuP CLUTCH

INPUT GEARS CONVERTER DRIVEN

DiSASSEMBLY (CONTINUED) BEVEL GEAR CARRIER & PUMP
BEVEL GEAR ASSEmBLY “N”

RELATIVE POSITION OF BEVEL GEAR IN HOUSING

—_—

W W W W WWWWW
)
st =t LD O VT DN b

O



[

SECTION 3 - INPUT MODULE - coNTINUED

TERMINOLOGY & LOGIC OF SHIM PROCEDURE 3-12
SHIM SELECTION PROCEDURE 3-12
TERMINOLOGY OF GEAR TEETH 3-12
REASSEMBLY OF BEVEL GEAR HOUSING (SHIM pack “Y") 3-13
SHiM pack “X" 3-14
SHIM Pack “W” 3-16
SHIM PAck "Z" 3-18
DESIRED TOOTH CONTACT PATTERN & ADJUSTMENT OF ERRORS 3-20
REASSEMBLY (PRACTICAL EXERCISE)

BEVEL GEAR CARRIER & PUMP ASSEMBLY 3-21

SECTION 4 - CENTER SECTION

CLUTCH & PLANETARY GEAR SETS
ESTABLISH CLUTCH & PLANETARY GEAR DESIGNATION
FORWARD CLUTCH AND RANGE INPUT GEAR
FOURTH CLUTCH
THIRD CLUTCH
SECOND CLUTCH
FIRST CLUTCH
PLANETARY GEAR SET
PLANETARY RANGE PACK TORQUE PATHS
NEUTRAL
FIRST RANGE
SECOND RANGE
THIRD RANGE
FOURTH RANGE
REVERSE RANGE
RANGE OUTPUT TORQUE PATH
COMBINING PLANETARIES

B R T TN — T R TR
|
NOYV = &= W DN —

] ]
Pt et et ettt (O OO
Vi WN) — O

o

ReasseMBLY (PracTicaL EXERCISE)

FIRST cLuTCcH ASSEMBLY C-5
PLANETARY RANGE PACK (SUB ASSEMBLY)
SECOND CLUTCH ASSEMBLY C-4

THIRD cLUTCH ASSEMBLY C-3

B — B B — (R T — B — G - e~ e -
|

|
N.—d..—-.—a.—a
O N O

(=



1

SECTION 4 - CENTER SECTION - REASSEMBLY CONTINUED

FOURTH CLUTCH ASSEMBLY (-2
FORWARD CLUTCH ASSEMBLY C-1
HYDROSTATIC STEER UNIT
INPUT GEAR TRAIN

LEFT COVER ASSEMBLY

SECTION 5 - CONTROL VALVE BODIES

CONTROL VALVE BODIES

DISASSEMBLY - CONTROL VALVE BODIES (PRACTICAL EXERCISE)
LockuP VALVE BODY ASSEMBLY (PRACTICAL EXERCISE)

G-2 Back up VALVE BODY ASSEMBLY (PRACTICAL EXERCISE)
PRIORITY VALVE ASSEMBLY (PRACTICAL EXERCISE)

HyprRAULIC SYSTEM

MAIN OIL FILTER ASSEMBLY
SOLENOID CONTROLS

INPUT PUMP AND FILTER CIRCUIT
FILTER DUMP VALVE

OutPuT PUMP

SCAVENGE PUMP

OuTPUT PUMP BYPASS VALVE
MAIN OIL PRESSURE CIRCUIT
LUBE REGULATOR VALVE
SOLENOID FEED REGULATOR
NEUTRAL SHIFT VALVE

FORWARD AND REVERSE VALVE
REVERSE INHIBITOR VALVE
PRIORITY VALVE CIRCUIT
OUTPUT SPEED GOVERNOR (-2
THROTTLE VALVE CIRCUIT (TV)
SIGNAL VALVE AND SHIFT VALVE
TRIMMER VALVES

MANUAL SHIFT CIRCUIT

FLUID VELOCITY GOVERNOR G-1

(CARRCL RS BRU L RV,
|
W N N N +—

|
o

|
N — O W oo NOY VT &= NN —

UVTUT VTl Uil Tl Tl vl Ul Ul ol ol ol ol ol ol D
|



IV

SECTION 5 - CONTROL VALVE BODIES - HyprauLIc SYSTEM CONTINUED

G-1 MODULATING REGULATING CIRCUIT
LockuP CLUTCH CIRCUIT
LOCKUP CLUTCH TIMER CIRCUIT
BRAKE SYSTEM
SERVICE BRAKE
PARKING BRAKE
BRAKE REGULATOR VALVE

SECTION 6 - HYDROSTATIC STEER SYSTEM

GENERAL EXPLANATION

OIL SOURCE

CONTROL CIRCUIT

HYDROSTATIC STEER UNIT
PRINCIPLES OF OPERATION
ADVANTAGES
OPERATION - FULL LEFT DISPLACEMENT
OPERATION - FULL RIGHT DISPLACEMENT
OPERATION - ZERO DISPLACEMENT
ROTARY SERVO UNIT
SERVO VALVE - CLOCKWISE ROTATION
SERVO VALVE - COUNTER-CLOCKWISE ROTATION
PRESSURE LIMIT VALVE ASSEMBLY
NORMAL - LEFT STEER
OVERLOAD - LEFT STEER
NORMAL - RIGHT STEER
OVERLOAD - RIGHT STEER

SECTION 7 - OUTPUT COVER ASSEMBLIES

DISASSEMBLY - LEFT coVER (PRACTICAL EXERCISE)
DiSASSEMBLY - RIGHT cOVER (PRACTICAL EXERCISE)

SECTION 8 - TROUBLESHOOTING

SYSTEMATIC SEARCH
PERIODIC CHECKS
DIPSTICK MARKING

|
—t et et et et et et bt O SN VU NN

| | | |
2= 2 AN SN W B e— O

OY OY O OYOYOOY OYOYOYOYy O Oy O Oy OYy Oy On
|

~N
|
N —

o0 OO0 00
|
W N N



MAIN PRESSURE SCHEDULE
BRAKE ADJUSTMENT

STEER CENTERING ADJUSTMENT
SELECTOR IN HOLD RANGE
SHIFTS LATE

REMAINS IN NEUTRAL
SELECTOR IN “1-4"

No UPSHIFTS

RANGE SHIFTS NOT CORRECT
No Lockup

LOCKUP SHIFT NOT CORRECT
SHIFT CYCLING

HiGH OIL TEMPERATURE
VEHICLE WILL NOT STOP PROPERLY

SECTION 9 - FINAL INSPECTION RECORD (FIR)

ACCEPTANCE TEST PROCEDURE (ATP)

| | | | | |
OO 00O 00O N NNYNYNOOOODOOO) = W W

00 OO0 OO0 OO OO OO OO OO OO0 00 OO0 OO 0O 0O
|

9=]



VI

(BLANK)



1-1
INTRODUCTION

1. STUDENT INFORMATION AND ORIENTATION
2. Course OBJECTIVE
3. GENERAL DESCRIPTION

REFERENCE MATERIAL

STUDENT StupY GUIDE, DEPOT SUPPORT MAINTENANCE
STUDENT Work Book, DepoT SuPPORT MAINTENANCE

CLAss
MATERIAL GuIDE

Course OBJECTIVE
GENERAL DESCRIPTION
Cross SEcTioN



=2

INFORMATION & ORIENTATION

CLASS DURATION - 10 DAYS

COMBINATION OF LECTURE, PRACTICAL EXERCISE

QUESTIONS PERTINENT TO THE SUBJECT ARE ENCOURAGED DURING INSTRUCTION
EXAMINATIONS ORAL OR WRITTEN

STUDENT MATERIAL

A, DISTRIBUTE THE FOLLOWING TO EACH STUDENT -

STUDENT STupYy Guipe, DepoT SuPPORT MAINTENANCE
STUDENT Work Book, DepoT SupPORT MAINTENANCE
BINDER, STANDARD 3 RING

WRITING TABLET

PENCILS

B, USE OF STUDENT MATERIAL
THIS MATERIAL 1S FOR THE STUDENT TO CARRY AND KEEP.

THE STUDENT STuDY GUIDE SHOULD BE READ AS SOON AS POSSIBLE OUT-
SIDE THE CLASS.,

THE STupeENT WORKk BoOK WILL BE USED IN CLASS IN CONJUNCTION WITH
INSTRUCTION,
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COURSE OBJECTIVE

NEW EQUIPMENT TRAINING COURSE
DEPOT SUPPORT MAINTENANCE
FOR THE X200-4

[. THE STUDENT STUDY GUIDE 1S A DESCRIPTIVE NARRATIVE PROVIDING:
A. STUDENTS WITH THE BASIS TO ACQUIRE THE SKILLS TO PERFORM
MAINTENANCE TASK,

B, SUGGESTED SEQUENCES FOR DISASSEMBLY & REASSEMBLY OF SYSTEM
COMPONENTS,

I, FUNCTIONAL SYSTEM INFORMATION

A. DETAILED DESCRIPTION OF INDIVIDUAL COMPONENTS WHICH INCLUDES:

1. HYDRAULIC SCHEMATIC
2. DiAGRAMS
3. POWER FLOWS
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X200 TRANSMISSION

SecTioN 1 - GENERAL DESCRIPTION

THE X200 1S A CROSS-DRIVE TRANSMISSION FEATURING A HYDRAULIC TORQUE
CONVERTER IN COMBINATION WITH A RANGE PLANETARY PACKAGE FOR PROPULSION;
A HYDROSTATIC PUMP AND MOTOR UNIT WITH COMBINING PLANETARIES FOR DIFFER-
ENTIAL STEERING CONTROL; AND INTEGRAL HYDRAULIC BRAKES. ALL THESE
FEATURES ARE ARRANGED IN A SINGLE SIMPLIFIED PACKAGE,

1-1 GENERAL DESCRIPTION

A, X200 TRANSMISSION DESIGNED FOR TRACKLAYING VEHICLES.
1. CLass - 9 10 18 TON Gvw, 18,000 1o 36,000 LB,
2. SPeeps - 37 10 50 MPH
3. AppLICATION - M730AI1E]
4, ENcINE - 6V53T DeTro1T DIESEL PRODUCING 255 B.H.P,
@ 2800 RPM (ENGINE OUTPUT SHAFT)
B. X200 TRANSMISSION FEATURES
1. HYDRAULIC TORQUE CONVERTER
. FOUR SPEED RANGE PACKAGE
. ONE SPEED REVERSE
. FULLY AUTOMATIC SHIFTING

2

3

4

5. LOCKUP EFFECTIVE IN 2ND THROUGH 4TH RANGES
©. HYDROSTATIC STEERING SYSTEM WITH PIVOT STEER
7

. INTEGRAL HYDRAULIC BRAKES
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GENERAL CONSTRUCTION

EXTERNAL FEATURES
FRONT VIEW

THROTTLE VALVE (TW

[

]

L )

MODULATOR (MTG ACCESS
SAE #3

BREATHER
ﬁk
Y yvomostamic

msawrine. 11

sinre |

K

\

ﬁi"

==

STEER CONTROL
SHAFT

SELECTIVE
OIL FROM

8

DRAIN PLUG

WASHERS
CONVERTER——<
TO COOLER

EXTERNAL FEATURES
TOP VIEW

OIL FILTER

COVER ASSEMBLY

NEUTRAL STEER
ADJUST ACCESS

3

th

A— 0IL FROM COOLER

PUSH START BUTTON

.

)

COVER, LEFT BRAKE ADJUST &
GOVERNOR (6-2) ACCESS

T
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.

COVER, RIGHT
BRAKE ADJUST
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EXTERNAL FEATURES
LEFT VIEW
L /A \————— LEFT LIFTING
: BRACKET
INTEGRALOIL ([ Ay
FILTER ASSEMBLY
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RANGE
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RIGHT VIEW
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X200-4

TRANSMISSION MODULES

CONTROL VALVE COVER Q

CONTROL VALVE BOBIES &gﬂgw 2]

i
X
AT
BIL SEPARATOR PLATE ( % 5

. pL R F
OIL TRANSFER PLATE g s 2 ':__/!

CENTER SECTION

NIGHT NAND COVER

B. TRANSMISSION MODULES THE TRANSMISSION IS DESIGNED TO PROVIDE APPLICA-
TION FLEXIBILITY AND SPECIALIZATION WHILE MAINTAINING MAXIMUM PARTS
COMMONALITY WITH OTHER APPLICATIONS.

THE TRANSMISSION COMPRISES AN INPUT MODULE AND CENTER MODULE (WHICH
INCLUDES THE LEFT AND RIGHT END COVERS AND CENTER SECTION).

THE INPUT MODULE HOUSES THE TORQUE CONVERTER, LOCKUP CLUTCH, ENGINE
DRIVEN INPUT GEAR. A TURBINE DRIVEN GEAR TRAIN TRANSFERS THE POWER
FROM THE TORQUE CONVERTER TO THE INPUT BEVEL GEARS OF THE CENTER
SECTION,

THE CENTER SECTION HOUSES THE INPUT BEVEL GEAR ASSEMBLY, THE RANGE
INPUT DRIVEN GEARS, THE PLANETARY RANGE PACK, RANGE PACK OUTPUT GEARS,
HYDROSTATIC PUMP AND MOTOR ASSEMBLY, AND THE HYDROSTATIC STEER DRIVE
SYSTEM, THE LEFT COMBINING PLANETARY AND LEFT BRAKE CLUTCH PACK
ASSEMBLY,

THE RIGHT END COVER HOUSES THE RIGHT COMBINING PLANETARY AND RIGHT
BRAKE CLUTCH PACK ASSEMBLY,

THE LEFT END COVER HOUSES THE OIL TRANSFER TUBE ASSEMBLY.,
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X200-4
TORQUE CONVERTER
CROSS SECTION

CONVERTER TURBINE
CONVERTER PUMP

LOCKUP CLUTCH PLATE

LOCKUP CLUTCH PISTON STATOR

ENGINE INPUT

CONVERTER DRIVE COVER
STATOR RACE

LOCKUP REACTION PLATE

C. THE Torque CoNVERTER oF THE TC-300 FAMILY 1S DIRECT MOUNTED TO THE

ENGINE., [T IS A SIMPLE THREE ELEMENT, POLYPHASE, TYPE WHICH TRANSMITS
POWER FROM THE ENGINE TO THE TRANSMISSION GEARING, THE TORQUE CON-
VERTER SERVES AS BOTH A TORQUE MULTIPLIER AND A FLUID COUPLING. 10
IMPROVE SPEED COVERAGE AND TRANSMISSION PERFORMANCE A HYDRAULICALLY
ACTUATED, AUTOMATIC LOCKUP CLUTCH IS USED,

1. THE LOCKUP CLUTCH AUTOMATICALLY LOCKS THE TURBINE ELEMENT OF THE
TORQUE CONVERTER TO THE ENGINE DRIVEN PUMP ELEMENT, HYDRAULIC
PRESSURE AUTOMATICALLY APPLIES THE LOCKUP CLUTCH AS THE TURBINE
ATTAINS SUFFICIENT SPEED, WHEN THE LOCKUP CLUTCH IS APPLIED, THE
ENGINE OUTPUT IS MECHANICALLY DIRECTED TO THE TRANSMISSION GEAR-
ING, A DECREASE IN TURBINE SPEED AUTOMATICALLY RELEASES THE LOCKUP
CLUTCH., HOWEVER, DURING PART THROTTLE OPERATION, LOCKUP IS MODULA-
TED BY TROTTLE VALVE PRESSURE DERIVED FROM THROTTLE POSITION,

D. THE INPUT GEAR TRAIN IN THE INPUT MODULE TRANSFERS THE POWER FROM THE
TORQUE CONVERTER TO THE BEVEL GEAR INPUT IN THE CENTER SECTION, THE
BEVEL GEARS IN THE CENTER SECTION TRANSLATE THE DRIVE OF THE CON-
VERTER TURBINE TO THE TRANSVERSE PLANE OF THE TRANSMISSION.
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X200-4 TRANSMISSION
CROSS SECTION

CENTER MODULE
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E. THE PLANETARY RANGE PACK CONSISTS OF HYDRAULICALLY APPLIED CLUTCHES
AND PLANETARY GEARING WHICH PROVIDE THE FOUR SPEEDS FORWARD AND ONE
SPEED REVERSE,

NOTE: THE GEARING ARRANGEMENT IS BASICALLY THE SAME AS THAT USED
IN OTHER X-SERIES MILITARY TRANSMISSIONS AND ALLISON COM-
MERCIAL TRANSMISSIONS,

THE RANGE PACK CONSISTS OF FIVE CLUTCHES AND THREE PLANETARY GEAR
SETS. ALL FORWARD AND REVERSE RANGES ARE ENGAGED BY APPLYING TWO
CLUTCHES AT A TIME IN VARIOUS COMBINATIONS. RANGE SHIFTS ARE ACCOM-
PLISHED BY CHANGING THE APPLICATION OF A SINGLE CLUTCH. IN NEUTRAL
ALL CLUTCHES ARE DISENGAGED.

F. THE HYDROSTATIC STEER UNIT CONSISTS OF A HYDROSTATIC PUMP AND MOTOR
WHICH CONTROLS THE TRANSMISSION DIFFERENTIAL STEER SYSTEM., THIS

SYSTEM PROVIDES A POSITIVE SPEED RATIO CONTROL OF THE VEHICLE TRACKS
UNDER ALL CONDITIONS.

NOTE: THIS FEATURE, NOT AVAILABLE WITH FORCE CONTROLLED SYSTEMS, IS
PARTICULARLY VALUABLE AT HIGH SPEEDS AND ON SLIPPERY TERRAIN,
THE HYDROSTATIC PUMP IS DRIVEN BY THE TURBINE DRIVEN INPUT
GEARS THE SAME AS THE RANGE PACK INPUT. THE OUTPUT OF THE
HYDROSTATIC STEER UNIT DRIVES THROUGH A REDUCTION GEARTRAIN AND
IS CONNECTED TO THE COMBINING PLANETARY SUN GEARS. THE GEAR
ARRANGEMENT CAUSES THE HYDROSTATIC OUTPUT TO DRIVE THE SUN GEARS
AT EQUAL SPEEDS BUT IN OPPOSITE DIRECTIONS.,

G. COMBINING PLANETARIES THE OUTPUT FROM THE RANGE PLANETARY PACK AND
THE HYDROSTATIC STEER UNIT ARE JOINED AT THE COMBINING PLANETARIES TO
PROVIDE THE TRANSMISSION OUTPUT TO THE VEHICLE. THE RANGE PACK
CONNECTS THE COMBINING PLANETARY RING GEARS, THE HYDROSTATIC STEER
UNIT CONNECTS TO THE COMBINING PLANETARY SUN GEARS AND THE COMBINING
PLANETARY CARRIERS BECOME THE OUTPUTS.

H. SHIFT CONTROLS BEGIN AT THE DRIVERS CONTROL WHERE SELECTION OF AUTO-
MATIC RANGES SENDS AN ELECTRICAL SIGNAL TO THE TRANSMISSION WHICH
ENERGIZES SOLENOIDS TO PLACE THE TRANSMISSION IN THE DESIRED OPERAT-
ING MODE., THE AUTOMATIC CONVERTER-TO-LOCKUP SHIFTS ARE CONTROLLED BY
CONVERTER TURBINE SPEED, WHEN THE DRIVER'S TRANSMISSION CONTROL IS
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IN THE DRIVE POSITION, ALL RANGE SHIFTS ARE ACTUATED BY THE TRANSMIS-
SION OUTPUT SPEED. ENGINE THROTTLE POSITION IS TRANSLATED INTO
THROTTLE VALVE PRESSURE (TV) AND 1S USED TO MODULATE THE SHIFT POINTS
TO PROVIDE DESIRED PERFORMANCE FOR ALL LOAD CONDITIONS. THE X200
CONTROL SYSTEM IS CAPABLE OF SUPPLYING COMPLETE LOGIC FOR THE FOLLOW-
ING MODES OF OPERATION:

].l

REVERSE 1 PROVIDES CLOSE-QUARTER MANEUVERING AND/OR HIGH TRACTIVE
EFFORT,

PARK/NEUTRAL: STARTING ENGINE AND IDLING.

P1voT STEER: TRANSMISSION REMAINS IN NEUTRAL. VEHICLE CAPABLE OF
TURNING WITHIN ITS OWN RADIUS,

DRIVE (1-U4) NORMAL FORWARD POSITION STARTS IN FIRST WITH AUTOMATIC
SHIFTING FROM FIRST, TO SECOND, TO THIRD, AND FOURTH RANGES.
SHIFTS FROM FOWARD-TO-REVERSE OR REVERSE-TO-FORWARD ARE INHIBITED
ABOVE APPROXIMATELY 3 MPH,

[N THE EVENT OF A TRANSMISSION CONTROL ELECTRICAL POWER FAILURE,
THE TRANSMISSION WILL CONTINUE TO OPERATE IN THE PREVIOUSLY
SELECTED DIRECTION OF VEHICLE MOVEMENT UNTIL THE ENGINE IS STOP-
PED. AT THAT TIME THE CONTROLS REVERT TO NEUTRAL. A MANUAL SHIFT
CONTROL IS AVAILABLE TO PROVIDE FORWARD OPERATION IN THE EVENT OF
LOSS OF ELECTRICAL POWER TO THE TRANSMISSION,

Towing

1.

2l

TOW THE VEHICLE AT FORWARD SPEEDS NOT EXCEEDING 15 MPH. IN AN
EMERGENCY, THE VEHICLE CAN BE TOWED REARWARD AT DISTANCES NOT EX-
CEEDING 1/4 MILE,

[F THE TRANSMISSION IS DAMAGED OR THE VEHICLE IS TO BE TOWED
FASTER THAN 15 MPH, DISCONNECT FINAL DRIVES,

WARNING: TOWw BAR MUST BE USED WHEN FINAL DRIVES ARE DISCONNECTED.
STEERING AND BRAKING ARE NOT AVAILABLE FROM TOWED VEHICLE,

SPECIFICATIONS AND DATA
THE SPECIFICATIONS AND DATA IN THE FOLLOWING CHART PROVIDE A QUICK
REFERENCE TO THE MAJOR FEATURES OF THE X200 TRANSMISSION,

RATING:
TURBINE STALL TORQUE .+ evvvvsnsssss1725 LB-FT
GOVERNED INPUT SPEEDusssssssnsssss2300 RPM

INPUT POWER MAXuuvvvvvevevvenneeses 275 GHP



DRIVE:
DIRECT MOUNT + + « + o+

ROTATION INPUT

(VIEWED FROM INPUT) .
DRY WEIGHTE: « & s« o » @
BRAKES:: + s s 4 5 4 & &

O1L TEMPERATURE:
1. MAX. SUMP., . . . .
2. MAX. CONVERTER

CLUTCHMES2: & & & & & & &

RANGE GEARING: + + +« +

On FILTERE: 4 5 & % &

SUMP:I L] L} L} L} L] . L} Ll L]

PRESSURE Pumps:
1. MAIN PRESSURE PUMP
A. MAIN PumP
B, SCAVENGE PUMP
2, OUTPUT PUMP-OUTPUT

Y R LR

LAPACITYE: « s « o % %
TORQUE CONVERTER:: + +
A /.
LOCKUP CLUTCH: + + + + .

DRIVE RANGE AND
SHIFT CONTROL: + + + + &

—

I, 2T [gegru—

ENGINE

DRIVEN

SAE 3 FLYWHEEL HOUSING WITH FLEX
PLATE DRIVE

CLOCKWISE

900 vLss.

MULTIPLE WET PLATE, SERVICE AND
PARKING

2650F
3159

OIL COOLED, HYDRAULICALLY ACTUATED,
SPRING RELEASED, SELF-COMPENSATING
FOR WEAR.

PLANETARY, STRAIGHT-CUT SPUR,
CONSTANT MESH,

INTEGRAL, TWO ELEMENT WITH DIFFER-
ENTIAL PRESSURE WARNING SWITCH AND
AUTOMATIC BYPASS.

INTEGRAL

DRIVEN

MIL-L-2104C (OE/HD0-10) aBove -100F
MIL-L-46167 (OEA) BeLow 0OF

12 cALLONS (U,S.) 45 LITRES

TC-360 SINGLE STAGE, POLYPHASE,
THREE ELEMENT, WITH AUTOMATIC LOCK-
UP CLUTCH, 3.32:1 MAX. TORQUE
MULTIPLICATION AT CONVERTER STALL,

AUTOMATIC 2ND THROUGH 4TH RANGES.

SOLENOID OPERATED



RANGE SEQUENCE:: + + + + .

SHIFTING MECHANISM:, . . .

SHIFT MODULATION
(UPSHIFT AND DOWNSHIFT):

NEUTRAL START AND REVERSE
SIGNAL SWITCHES:

STEERING:.

RANGE

FWD:
FIRST: .+ s
SECOND .
THIRD, . .
FOURTH . .
NEUTRAL. .

REVERSE:
ll ] . ]

9

A

OIL PUMP ASSEMBLIES:
MAIN INPUT PUMP,
OuTPuT PUMP, . . . .
MAIN SCAVENGE PUMP .

PRESSURE SCHEDULES:

MAIN, NEUTRAL & REVERSE, .
FORWARD (CONVERTER PHASE),
FORWARD (LOCKUP) . . . . .
BRAKE APPLY. + + 4 4 4 4

2-9

R - REVERSE
N - NEUTRAL
D -1-4

3 -1-3

2 - 1-2

1 =1

. HYDRAULIC GOVERNOR, OUTPUT SHAFT

SPEED CONTROLLED.

. THROTTLE VALVE PRESSURE

. SUPPLIED BY CUSTOMER

. HYDROSTATICALLY - CONTROLLED

DIFFERENTIAL, PIVOT STEER IN
NEUTRAL,
L

CLUTCHES ENGAGED RaT10
FORWARD & FIRST 4w v + + » . . U4.,16%1
FORWARD & SECOND. + + + + » » 2.30%1
FORWARD & THIRD + + + + » .+ . 1,061
FORWARD & FOURTH. + + + + .« » 1.0421
NoNE
FOURTH & FIRST:, v + + + « .+ » B.62:1
Fourin E#5T,
Scepmd

« + .+ 50GPM ., ., . . @ RPM (enc.) 2400
v+ o+ 29GPM ., . . . @ RPM (OUTPUT SHAFT)
.+« USGPM, ., . . 3 RPM (Enc.) 2400

.+« . 280-325 ps1 @ 600 RPM

« + » 190-210 ps1 @ 2500 RPM

. + » 140-160 ps1 @ 2500 RPM

TE 0-320 ps1 @ 2500 RPM
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IMPORTANT SAFETY NOTICE

IT IS YOUR RESPONSIBILITY To BE COMPLETELY FAMILIAR
WITH THE WARNINGS AND CAUTIONS DESCRIBED 1IN THIS
STUDY GUIDE,  THESE WARNINGS AND CAUTIONS ADVISE
AGAINST THE USE OF SPECIFIC SERVICE METHODS THAT CAN
RESULT IN PERSONAL INJURY, DAMAGE TO THE EQUIPMENT,
OR CAUSE THE EQUIPMENT TO BE UNSAFE. IT 1S, HOWEVER.
IMPORTANT TO UNDERSTAND THAT THESE WARNINGS AND
CAUTIONS ARE NOT EXHAUSTIVE, DeTroiT DIESEL ALLISON
COULD NOT POSSIBLY KNOW, EVALUATE AND ADVISE THE
SERVICE TRADE OF ALL CONCEIVABLE WAYS IN WHICH
SERVICE MIGHT BE DONE OR OF THE POSSIBLE HAZARDOUS
CONSEQUENCES OF EACH WAY. CoNSEQUENTLY, DeTroIT
DieseL ALLISON HAS NOT UNDERTAKEN ANY SUCH BROAD
EVALUATION, AccorDINGLY, ANYONE WHO USES A SERVICE
PROCEDURE OR TOOL WHICH IS NOT RECOMMENDED BY DETROIT
DIESEL ALLISON MUST FIRST BE THOROUGHLY SATISFIED
THAT NEITHER PERSONAL SAFETY NOR EQUIPMENT SAFETY
WILL BE JEOPARDIZED BY THE SERVICE METHODS SELECTED,

PROPER SERVICE AND REPAIR IS IMPORTANT TO THE SAFE,
RELIABLE OPERATION OF THE EQUIPMENT. THE SERVICE
PROCEDURES RECOMMENDED BY DETROIT DIESEL ALLISON AND
DESCRIBED HEREIN ARE EFFECTIVE METHODS FOR PERFORMING
SERVICE OPERATIONS., SOME OF THESE SERVICE OPERATIONS
REQUIRE THE USE OF TOOLS SPECIALLY DESIGNED FOR THE
PURPOSE., THE SPECIAL TOOLS SHOULD BE USED WHEN AND
AS RECOMMENDED,
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TRANSMISSTON DISASSEMBLY
SUGGESTED SEQUENCE

NOTE: CoNTROL VALVE BODIES MAY BE REMOVED BEFORE TRANSMISSION IS PUT ON

STAND FOR EASIER ACCESSIBILITY, (SEe PAGE 2-13, ParRA I. CONTROL
VALVE BoDIES)

WARNING: ADAPTER PLATE WEIGHS 127 POUNDS. LIFT PLATE WITH HOIST TO AVOID

I. POSITIONING THE ADAPTER ON STAND

[,

A,
Bl

Fl

INSTALL EYE BOLT IN END OF ADAPTER PLATE

INSTALL (2) “S/8 - 11 X 3" BOLTS AND WASHERS THROUGH OPPOSITE

SIDES OF MAINTENANCE STAND HEAD AND INTO ADAPTER PLATE TO HOLD
ALTGNMENT

INSTALL THE (4) REMAINING BOLTS AND WASHERS THAT HOLD THE ADAPTER
TO THE MAINTENANCE STAND

TorRQUE ALL (B) BOLTS 160-175 LB. FT,

INSTALL LIFTING BRACKETS INTO TRANSMISSION USING (2) "3/8 - 16 X

1 1/2" BOLTS AND WASHERS (RIGHT HAND BRACKET LONG - LEFT HAND
SHORT)

USING HOIST AND TWO LEGGED SLING, ATTACH SLING HOOKS INTO LEFT
LIFTING AND RIGHT LIFTING BRACKETS

INSTALLING THREE LEGGED SLING

Al

B.

FACING INPUT HOUSING, REMOVE THIRD BOLT FROM LEFT AT BOTTOM OF
INPUT HOUSING

|
\
INJURY,
\

FACING LEFT END COVER REMOVE THE BOLT THAT IS LOCATED FOURTH
FROM THE TOP OF THE END COVER, ON THE LEFT EDGE

FACING THE RIGHT END COVER REMOVE THE BOLT WHICH IS LOCATED AT
THE TOP OF THE RIGHT EDGE OF THE END COVER

ATTACH THE THREE LEGGED SLING TO THESE PLACES WHERE THE THREE
BOLTS WERE REMOVED

RAISE THE TRANSMISSION WITH THE TWO LEGGED SLING APPROXIMATLY
ONE FOOT ABOVE THE FLOOR
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CAUTION: WHEN ROTATING TRANSMISSION VERTICAL TO HORIZONTAL POSITION,

WEIGHT OF TRANSMISSION IS TRANSFERRED FROM ONE SLING TO THE
OTHER., WHEN THE CENTER OF GRAVITY SHIFTS, TRANSMISSION MAY
SUDDENLY TILT, THRUSTING HEAVY MOMENTARY STRESS ON SLING AND
HOIST. IF ALL EQUIPMENT 1S NOT PROPERLY SECURED, TRANSMISSION
COULD BE DAMAGED BY DROPPING TO FLOOR.

11, POSITIONING TRANSMISSION ON STAND

WARNING:

NOTE :

A, PoSITION THE TRANSMISSION ON 4 X 4 woOoD BLOCKS SO WHEN TRANSMIS-

SION IS LOWERED THE INPUT TILTS BACK

B, Now HOOK HOIST ONTO THE THREE LEGGED SLING., LIFT TRANSMISSION

GRADUALLY WHILE KEEPING TENSION ON THE SLING

WHEN LIFTING TRANSMISSION AT INPUT HOUSING, INPUT WILL SWING
UPWARD.

C. LIFT TRANSMISSION LEVEL WITH STAND. ALIGN TRANSMISSION AND

INSTALL (3) 1/2 - 32 X 2" BOLTS AND WASHERS. TORQUE BOLTS 80-95
LB. FT.

D. Remove THE (3) 3/8 - 16 X 1 3/4" BOLTS THAT RETAINS THE THREE

LEGGED SLING, REMOVE SLING.

IF VALVE BODIES WERE REMOVED FIRST, CONTINUE TO PAGE 2-15,
PARA II., RiGHT Sipe CoveRr
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DISASSEMBLY
I, CONTROL VALVE BODIES

A. Remove (4) 3/8 - 16 X 1 1/2" THAT RETAIN THE LEFT HAND AND RIGHT HAND
LIFTING BRACKET

NOTE: RIGHT HAND LIFTING BRACKET IS LONG. LEFT HAND LIFTING BRACKET IS
SHORT,

B. Remove (26) P/N 9441598 5/16 - 18 X 2" AND FLAT WASHERS THAT RETAIN
THE CONTROL VALVE BODY COVER., TILT COVER WHEN REMOVING SO THAT THE
MODULATOR PIN CLEARS,

C. DISCONNECT ALL ELECTRICAL CONNECTIONS.

D. REMOVE AS MANY OIL JUMPER TUBES THAT ARE ACCESSIBLE. BOLTS MAY VARY,
5/16" or 1/4"; 0 RINGS ON CERTAIN TUBES WILL ALSO VARY.

NOTE: SOME WASHERS WITH THE BOLTS ARE USED AS SPACERS FOR THE OIL JUMPER
TUBES. NOTE THE LOCATION FOR PROPER REINSTALLATION.

E. REMovE (5) BOLTS THAT RETAIN THE LOCKUP VALVE BODY ASSEMBLY P/N
23017931
(4) BoLts P/N 9431456 5/16 - 18 X 2 3/4"
(4) WAsHERS 5/16" FLAT P/N 9422846
(2) BoLts P/N 9409621 5/16 - 18 X 2 1/4"
(2) WasHERs 5/16" FLAT 9422846

NOTE: JUMPER TUBES MAY STILL HOLD ASSEMBLY ON TRANSMISSION.

F. REMOVE (4) BOLTS THAT RETAINS THE G2 BACKUP VALVE BODY ASSEMBLY
P/N 23018615,
(2) 1/4 - 20 X 2 1/4" P/N 9441486
(2) 1/4 - 20 X 1 3/4" P/N 9434712
(4) WAsHeErs 1/4" rLAT P/N 2436161

NOTE: JuMPER TUBE MAY STILL RETAIN G2 BACKUP VALVE BODY ASSEMBLY.

G. REMOVE (3) BOLTS THAT RETAIN THE PRIORITY VALVE BODY ASSEMBLY
P/N 23018623,
(1) 1/74 - 20 X 1 3/4" P/N 9434712
(2) 1/4 - 20 X 2 1/8" P/N 9430161
(3) WASHER FLAT 1/4" P/N 2436161
H. Remove (1) 1/4 - 20 X 1" BOLT FROM THE MAIN CONTROL VALVE BODY ASSEMBLY

THAT RETAINS THE JUMPER TUBE COMING FROM THE G2 BACKUP VALVE BODY
ASSEMBLY P/N 23018515
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NOTE: THE G2 BACKUP VALVE BODY ASSEBMLY WILL COME OFF AT THIS TIME,

1. REmove (17) BOLTS THAT RETAINS THE MAIN CONTROL VALVE BODY TO THE
TRANSMISSION, P/N 23017904

(5) BoLt P/N 9419287 5/16 - 18 X 3 1/4"

(5) WasHer P/N 9422846 wASHER FLAT 5/16"

(4) BoLt P/N 9409015 5/16 - 18 X 3"

(4) WasHer P/N 9422845 wASHER FLAT 5/16"

(8) BoLT P/N 9431456 5/16 - 18 X 2 3/4"

(8) WasHER P/N 9422845 WASHER FLAT 5/16"

NOTE: O1L JuMPER TUBES THAT RUN FROM MAIN CONTROL VALVE BODY ASSEMBLY TO
LOCKUP VALVE BODY ASSEMBLY WILL COME OFF AT THIS TIME,

J. REMOVE (8) BOLTS THAT RETAINS THE OIL TRANSFER PLATE ASSEMBLY P/N
23018617,
(2) P/N 9409253 1/4 - 20 X 1/4"
(3) P/N 9409062 1/4 - 20 X 1"
(3) P/N 9409076 5/16 - 18 X 1 1/4"

NOTE: WHEN REMOVING OIL TRANSFER PLATE ASSEMBLY P/N 23018517, CAREFULLY
ROUTE ELECTRICAL HARNESS ASSEMBLY P/N 23017899 THROUGH ACCESS HOLE
OF PLATE ASSEMBLY.

K. REMOVE 0IL TRANSFER GASKET P/N 23018717,

NOTE: WHEN REMOVING OIL TRANSFER GASKET P/N 23018717, CAREFULLY ROUTE
ELECTRICAL HARNESS ASSEMBLY P/N 23917899 THROUGH ACCESS HOLE OF
GASKET ASSEMBLY.

L. ReEmove (4) screws P/N 159184 - screw No. 4-40 X 7/16", THAT RETAINS
THE ELECTRICAL HARNESS ASSEMBLY P/N 23017899 wiTH GASKET 6832550,

M. REMOVE GOVERNOR FILTER ASSEMBLY SCREEN P/N 23045247 FROM HOLE WITH
SEAT. STANDING AT REAR OF TRANSMISSION AND LOOKING AT 1ST PRESSURE
PLUG FROM RIGHT, ACCESS HOLE Is AT 1:00 ‘O’ cLock posiTioN. USE SNAP-
RING PLIERS FOR REMOVAL,

N. ReMove (2) JUMPER TUBES (PITOT SIGNAL) 23018172, BY EITHER USING (2)
5/16 - 18 X 4" BOLTS OR SNAPRING PLIERS.

0. ReMove (2) 3/8 - 18 X 1 1/4" BOLTS FROM MAIN CASE
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DISASSEMBLY (CONTINUED)

I1. RIGHT SIDE COVER
CAUTION: INSERT ONE 1/2 - 20 X 1" BOLT INTO EACH OUTPUT FLANGE - MOUNTING

A.

HOLE FINGER TIGHT, THIS PREVENTS SEAL RINGS FROM BECOMING
DAMAGED DURING REMOVAL

POSITION TRANSMISSION WITH RIGHT HAND COVER UPWARDS

1. Remove (27) BoLTsS,
(26) 3/8 - 16 X 1 1/4" P/N 9409082
(1) 3/8 - 16 X 3 1/2" P/N 9434184
THAT RETAINS THE RIGHT HAND COVER TO THE MAIN CASE,

2. USE ALL THREADS OR 3/8" BOLTS AT PULLER AREAS ON RIGHT HAND
COVER - USE THE TWO LIFTER EYES ON THE THREE LEGGED SLING TO
REMOVE R.H. cover, \

CAUTION: STEER GEAR MAY FALL OUT WHILE REMOVING THE R.H. COVER.
WARNING: WHEN REMOVING THE R.H COVER, THE RANGE DRIVEN GEAR MAY STAY WITH

Mmoo @

COVER.

REMOVE RANGE DRIVE AND DRIVEN GEARS

REMOVE STEER DRIVE GEAR 23018116

Remove L.H, & R,H, DRIVE SHAFTS 2301811

Remove (4) 3/8 - 16 X 1 1/4" BoLts P/N 9440903 THAT RETAINS THE
L.H. BRAKE ACCESS AND GOVERNOR COVER.

1. REMOVE GOVERNOR ASSEMBLY 23017851 FROM GOVERNOR BODY P/N 23017859
REMOVE SUMP COMMUNICATION TUBE

REMOVE LUBE TUBE ASSEMBLY.

Remove (2) 3/8 - 16 X 1 1/4" FROM EQUALIZER VALVE HOUSING. REMOVE
HOUSING, VALVE, SPRING, AND PIN, |

REMOVE SCAVENGE TUBE AND SCREEN ASSEMBLY

LOOSEN CASUAL LUBE TUBE

Remove (15) 7/16 - 14 X 1 1/2" BOLTS THAT RETAIN THE L.H, BRAKE
SUPPORT

USING TWO PRY BARS, REMOVE BRAKE SUPPORT - 1809 APART FROM PINS
THAT LOCATE BRAKE SUPPORT,

REMoveE 3/8 - 16 X 1 3/4" BOLTS THAT RETAIN THE GOVERNOR HOUSING
REMOVE GOVERNOR HOUSING

REMOVE FOUR BRAKE SUPPORT PINS
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P, REMOVE SIX PIN KEEPERS.
Q. REMOVE BRAKE END REACTION PLATE AND (B) INTERNAL SPLINE FRICTION
AND (5) EXTERNAL STEEL REACTION
R, REMOVE LEFT HAND COMBINING PLANETARY RING GEAR
NOTE: CAREFUL NOT TO LOSE THRUST WASHERS
S. REMOVE LEFT HAND PLANETARY CARRIER
NOTE: CAREFUL NOT TO LOSE THRUST WASHERS.
INSTRUCTOR NOTE: STEEL TOWARD FACE OF CARRIER AND BRONZE ON TOP OF STEEL
T. REMOVE METAL SEAL
INSTRUCTOR NOTE: IF LEFT OUT, YOU LOSE BRAKE COOLING
U, ReMove (5) 3/8 - 16 X 1" BOLTS THAT RETAIN THE L.H. BRAKE BACKING
PLATE,

V. REMOVE THE LEFT HAND BRAKE BACKING PLATE

NOTE: (6) BACKING PLATE SPRING GUIDE PINS WILL COME WITH THE BACKING
PLATE,

W. REMOVE THE LEFT HAND OUTPUT SUN AND STEER GEAR.

X, FROM THE RIGHT HAND SIDE TAP AT THE LEFT HAND OUTPUT SHAFT TO
REMOVE THE OUTPUT OIL PUMP DRIVE GEAR, BEARING ASSEMBLY AND LEFT
HAND OUTPUT SHAFT,

NOTE: OuTPUT OIL PUMP DRIVE MAY FALL OFF THE L.H. OUTPUT SHAFT,
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DISASSEMBLY (CONTINUED)

[IT., LEFT SIDE COVER

A.
Bl

C.

Dl

ROTATE TRANSMISSION, LEFT SIDE FACING UPWARD.

Remove (3) 5/16 - 18 X 1 BOLTS THAT RETAIN THE FILTER ASSEMBLY
COVER.

1. REMOVE FILTER ELEMENT

ReEmove (29) 3/8 - 16 X 1 1/4" BOLTS THAT RETAIN THE LEFT HAND
COVER TO THE TRANSMISSION,

USE 3/8" BOLTS OR ALL THREADS AT PULLER AREAS ON LEFT HAND SIDE OF
COVER; USE TWO LIFTING LEGS OF THREE LEGGED SLING TO REMOVE LEFT
HAND COVER,

CAUTJON: GEAR MAY STAY IN COVER WHEN LIFTING IT OFF.

IV, CENTER SECTION

REMOVE TWO FILTER STEEL TUBES.

SHORT TUBE - FILTER OUT,

LoNG TUBE - FILTER IN.

REMOVE THE RANGE AND HYDROSTATIC DRIVER GEAR

REMOVE THE RANGE INPUT DRIVER

REMOVE BEVEL GEAR DRIVEN SHAFT,

ReMove (6) 3/8 - 16 X 1" BOLTS FROM THE HYDROSTATIC IDLER RETAINER,
REMOVE THE HYDROSTATIC IDLER

REMOVE (2) 1/4 - 20 X 1/2" BOLTS FROM THE PITOT ASSEMBLY,
TILT THE PITOT ASSEMBLY WHILE REMOVING,

REMOVE THE FORWARD CLUTCH (Cl) HOUSING AND OIL COLLECTOR CAN
REMOVE FOURTH (C2) CLUTCH HOUSING,

: Do NOT LOSE THRUST WASHERS THAT ARE LOCATED BETWEEN (Cl) & (C2)

HOUSINGS.,

REMOVE THE SNAPRING THAT RETAINS THE THIRD CLUTCH BACKING PLATE,
REMOVE THE THIRD CLUTCH BACKING PLATE,

REMOVE (4) EXTERNAL AND (3) INTERNAL FRICTION PLATES,

REMOVE THE SNAP RING, FROM THE THIRD CLUTCH (C3) PISTON HOUSING,
REMOVE THE THIRD (C3) CLUTCH PISTON HOUSING,

INSTRUCTOR NOTE: (1) 3/8 - 18 X 1 1/2" BOLT SHOULD HAVE BEEN REMOVED AT

TOP OF TRANSMISSION DURING REMOVAL OF VALVE BODIES,
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0, REMOVE THE SNAPRING THAT RETAINS THE SECOND cLUTCH (CH4) PISTON
HOUSING.,
P. REMove THE (P1) FRONT PLANETARY CARRIER

CAUTION: Do NOT LOSE WASHERS THAT RIDE BETWEEN THE FRONT PLANETARY SUN
GEAR AND CENTER PLANETARY CARRIER.,

INSTRUCTOR NOTE: Do NOT ATTEMPT TO REMOVE THE PLANETARY RANGE PACK
ASSEMBLY AS A COMPLETE UNIT. THE seconD (C4) cLuTcH
PISTON HOUSING INTERFERES WITH THE PLANETARY
CONNECTING DRUM,

Q. ReMove THE (5) EXTERNAL AND (4) INTERNAL FRICTION PLATES THAT MAKE
up SecoND (CH4) cLUTCH,

R. REMOVE THE SELECTIVE SNAPRING THAT RETAINS THE SECOND (C4) cLuTCH
PISTON HOUSING.

S. REMOVE THE PLANETARY RANGE ASSEMBLY ALONG WITH THE SECOND (C4)
CLUTCH PISTON HOUSING USING LIFTING BRACKET J-24473 AND A S HOOK,

INSTRUCTOR NOTE: THE GOVERNOR DRIVE GEAR MAY SLIP OFF THE OUTPUT SHAFT
WHEN REMOVING THE PLANETARY GEAR PACK,

T. REMOVE THE NON-SELECTIVE SNAPRING OF SECOND (C4) CLUTCH PISTON
HOUSING,

U, REMovE THE FIRST cLUTCH (C5) RETAINING SNAPRING

V. REMOVE THE FIRST cLUTCH (C5) RING GEAR ALONG WITH (5) EXTERNAL RE-
ACTION PLATES AND (4) INTERNAL FRICTION PLATES,

W, INSTALL FIRST cLUTCH (C5) PISTON COMPRESSION TOOLS J-24452 AND
J-24204-2 coMPRESS THE FIRST cLUTCH (C5) PISTON RETAINING RING
UNTIL THE SNAPRING IS ACCESSIBLE FOR REMOVAL; REMOVE SNAPRING,
1. REMOVE RETAINING RING,

2., Remove (26) CLUTCH PISTON RETURN SPRINGS
3, USING (2) PAIR OF SNAPRING PLIERS, REMOVE FIRST cLuTcH (C5)
PISTON FROM HOUSING.

CAUTION: WHEN COMPRESSING SPRING RETAINER ON INSTALLATION AND REMOVAL.
RETAINER MAY GET CAUGHT IN SNAPRING GROOVE.
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DISASSEMBLY (CONTINUED)

V. INPUT HOUSING

ROTATE TRANSMISSION WITH INPUT HOUSING FACING UP,
ReEmove (24) 1/4" - 24 NUTS FROM CONVERTER COVER
REMOVE COVER FROM PUMP

REMOVE THE LOCKUP FRICTION CLUTCH PLATE

REMOVE THE LOCKUP BACKING PLATE,

BALANCE WEIGHTS MUST BE ALIGNED ON INSTALLATION,

REMOVE THE SNAPRING THAT RETAINS THE TURBINE TO THE TURBINE SHAFT,
1. REMOVE THE TURBINE SHAFT

WHILE ROTATING THE STATOR AND HOLDING IT IN THE LOCKED POSITION,
REMOVE IT.

IF STATOR IS NOT HELD IN THE LOCKED POSITION; THE RACE MAY STAY
WITH THE STATOR SHAFT AND THE ROLLERS AND SPRINGS WILL FALL OUT OF
STATOR HUB.,

BEND (4) LOCKSTRIPS FLUSH WITH BEARING RETAINER ON PUMP.

1. REMove (8) 5/16 - 24 X 1 1/4" THAT RETAINS THE PUMP BEARING
RETAINER,

2. REMOVE THE PUMP BEARING RETAINER

REMOVE THE PUMP ASSEMBLY BY GENTLY ROCKING THE PUMP WHILE APPLYING

PULLING FORCE,

ReEmove Two 3/8 - 16 X 1 1/4" AT THE 3 ‘0’ CLOCK POSTION FROM THE

TOP OF THE TRANSMISSION,

1. REMOVE THE REMAINING (22) 3/8 - 16 X 1 1/4" BOLTS FROM THE INPUT

COVER,
2. AND (5) 3/8 - 16 X 2 3/4" BoLTS.

3. REMOVE THE REMAINING (9) 3/8 - 16 X 1 1/4" BOLTS IN THE CONVERTER

SECTION OF THE INPUT HOUSING
REMOVE THE INPUT COVER ASSEMBLY.
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L, USING (2) LEGS OF THE (3) LEGGED SLING; STAND ON THE LEFT SIDE OF
THE TRANSMISSION; LOOKING DOWN AT THE INPUT; ATTACH ONE LEG OF YOUR
SLING AT THE ACCESS TO THE RIGHT SIDE OF THE DOWEL USING A 3/8 - 15
X 1 3/4" BoLT., ATTACH THE (2ND) LEG OF THE SLING 180°% DEGREES FROM
THE POINT OF THE FIRST LEG, THEN LIFT AND REMOVE THE INPUT AND BEVEL
GEAR AND PUMP ASSEMBLY,

V1. HYDROSTATIC STEER

A. MOVE THE HYDROSTATIC CONTROL PISTON TO EXPOSE THE (2) ALLEN SCREWS
ON THE HOUSING OF THE HYDROSTAT. USING A 3/8" ALLEN WRENCH
REMOVE THE (2) SCREWS,

B. Remove (2) 5/16 - 18 X 1 1/2" BoLTs, (2) 5/16 - 18 X 2 1/4" BoLTs.

C., TURN THE TRANSMISSION SO THE RIGHT SIDE IS FACING UP,

D. Remove (B6) 3/8 - 16 X 1 1/2" BOLTS THAT RETAINS THE HYDROSTATIC
UNIT TO THE MAIN CASE,

E. ATTACH A 7/8 - 9 X 1" LIFTING EYE BOLT TO THE ACCESS AT THE TOP OF
THE HYDROSTAT,

F. LIFT THE HYDROSTAT OUT CAREFULLY.

NOTE: WHILE LIFTING THE HYDROSTAT STEER UNIT, MAKE SURE THAT THE TWO
KNOBS PROTRUDING FROM IT DO NOT CATCH ON THE MAIN CASE. You MAY
HAVE TO ROTATE THE HYDROSTAT WHILE REMOVING IT.
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SECTION 3
INPUT MODULE

DESCRIPTION & OPERATION

S F T
THIS SECTION DESCRIBES THE TRANSMISSION COMPONENTS AND EXPLAINS

THEIR FUNCTIONS. TORQUE PATHS WITHIN THE TRANSMISSION ARE ALSO
EXPLAINED IN SECTION 3.

MOUNTING

DIRECT MOUNTED TO THE ENGINE BY FLEX PLATE AND SUPPORTED BY TRUNION
MOUNTS TO THE VEHICLE,

3-2 INPuT DRIVE

THE DIRECT MOUNTED TRANSMISSION IS DRIVEN BY THE ENGINE THROUGH A
FLEX PLATE TO THE CONVERTER INPUT DRIVE COVER ASSEMBLY. THE COVER
ASSEMBLY IS BOLTED TO THE TORQUE CONVERTER PUMP,
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X200-4
TORQUE CONVERTER
OPERATION
CONVERTER PHASE COUPLING PHASE
TORQUE MULTIPLICATION FLUID COUPLING
’vé% —
>~ \ ./} f . J = \ /)
__"';‘#‘ \ 7~——;:‘ )
,-I—:’-—N’-: ] \ TI_“-: ]
= A—‘*!" . [ R /’JL'E ! T
b >
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P' T Ol Col
L // o
S \,__‘_’,/
- STATOR — FIXED STATOR — FREEWHEELING
VORTEX FLOW — HEAT ROTARY FLOW — COOLING
3-3 TorQUE CONVERTER

A, DESCRIPTION

1. THE TORQUE CONVERTER IS MADE UP OF THREE ELEMENTS; PUMP
ASSEMBLY, STATOR, AND TURBINE,

2. THE PUMP ASSEMBLY IS THE INPUT ELEMENT AND IS DRIVEN BY THE
ENGINE, THE CONVERTER TURBINE IS THE OUTPUT ELEMENT AND IS
SPLINED TO THE TURBINE SHAFT., THE STATOR IS THE REACTION
(TORQUE MULTIPLYING) ELEMENT,

3, THE STATOR IS SUPPORTED ON A FREEWHEEL ROLLER RACE WHICH IS
SPLINED TO THE STATIONARY GROUND SLEEVE ASSEMBLY., THIS
STATOR ARRANGEMENT PROVIDES AN OVER-RUNNING CLUTCH WHICH PER-
MITS THE STATOR TO ROTATE FREELY IN THE DIRECTION OF ENGINE
ROTATION ONLY., THE TORQUE CONVERTER THEN BECOMES A FLUID
COUPLING IN OPERATION, NO TORQUE MULTIPLICATION,
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B, OPERATION

1,

THE TORQUE CONVERTER ASSEMBLY IS CONTINUOUSLY FILLED WITH
OIL, WHICH FLOWS THROUGH THE CONVERTER TO COOL AND LUBRICATE
1T, WHEN THE CONVERTER IS DRIVEN BY THE ENGINE, THE PUMP
VANES THROW OIL AGAINST THE TURBINE VANES. THE IMPACT OF THE
OIL AGAINST THE TURBINE VANES TENDS TO ROTATE THE TURBINE,

THE TURBINE, SPLINED TO THE TURBINE SHAFT, TRANSMITS TORQUE
TO THE TRANSMISSION INPUT GEARING, AT ENGINE IDLE SPEED,
THE IMPACT OF OIL AGAINST THE TURBINE VANES IS LIGHT, AT
HIGH ENGINE SPEED, THE IMPACT IS MUCH GREATER THAN AT IDLE,
AND HIGH TORQUE IS PRODUCED BY THE TURBINE,

OIL THROWN INTO THE TURBINE FLOWS TO THE STATOR VANES. THE
STATOR VANES CHANGE THE DIRECTION OF OIL FLOW (WHEN THE
STATOR IS FIXED AGAINST ROTATION), AND DIRECTS THE OIL TO THE
PUMP IN A DIRECTION THAT ASSISTS THE ROTATION OF THE PUMP,

[T IS THIS REDIRECTION OF THE OIL THAT ENABLES THE TORQUE
CONVERTER TO MULTIPLY INPUT TORQUE,

GREATEST TORQUE MULTIPLICATION OCCURS WHEN THE CONVERTER
TURBINE IS STALLED (STATIONARY) AND THE PUMP IS ROTATING AT
ITS HIGHEST SPEED. TORQUE MULTIPLICATION DECREASES AS THE
TURBINE ROTATES AND GAINS SPEED,

WHEN TURBINE SPEED APPROACHES PUMP SPEED, OIL FLOWING TO THE
STATOR BEGINS STRIKING THE BACKS OF THE STATOR VANES. THIS
ROTATES THE STATOR IN THE SAME DIRECTION AS THE TURBINE PUMP,
AT THIS POINT, TORQUE MULTIPLICATION STOPS AND THE CONVERTER
BECOMES, IN EFFECT, A FLUID COUPLING,

THUS, AS EXPLAINED IN 1 THRU 5 ABOVE, THE TORQUE CONVERTER
HAS THREE MAIN FUNCTIONS, [T ACTS AS A DISCONNECT CLUTCH AT
ENGINE IDLE SPEED, [T MULTIPLIES TORQUE AT LOW TURBINE/HIGH
PUMP SPEED TO GIVE GREATER STARTING OR DRIVING EFFORT WHEN
NEEDED. [T ACTS AS A FLUID COUPLING TO SMOOTHLY TRANSMIT
ENGINE TORQUE TO THE TRANSMISSION GEARING,
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TORQUE CONVERTER
SCHEMATIC DIAGRAM

TURBINE

(DRIVEN MEMBER) \\
R
|

PUMP
(DRIVING MEMBER)

STATOR

& OUTPUT

GROUND SLEEVE
(STATIONARY)

INPUT
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X200-4
CONVERTER LOCKUP CLUTCH
OPERATION
LOCKUP/CLUTCH APPLIED FLUID COUPLING/CLUTCH NOT APPLIED

3-4 Lockup CLuTCH

A,

DEScrRIPTION:

THE LOCKUP CLUTCH IS MADE UP OF THREE MAIN ELEMENTS: PISTON,
CLUTCH PLATE, AND BACKING PLATE., THESE ELEMENTS ARE LOCATED
BETWEEN THE CONVERTER DRIVE COVER AND THE CONVERTER TURBINE. THE
PISTON AND BACKING PLATE ROTATE WITH THE CONVERTER PUMP, THE
CLUTCH PLATE IS LOCATED BETWEEN THE PISTON AND BACKING PLATE AND
IS SPLINED TO THE CONVERTER TURBINE HUB AND ROTATES WITH THE
TURBINE,

OPERATION:

THE LOCKUP SHIFT VALVE DIRECTS CLUTCH APPLY PRESSURE TO THE LOCK -
UP CLUTCH PISTON AT A PREDETERMINED TURBINE SPEED SENSED BY THE
FORWARD CLUTCH HOUSING ROTATION BY A PITOT TUBE. THE CLUTCH APPLY
PRESSURE COMPRESSES THE LOCKUP CLUTCH PLATE BETWEEN THE PISTON
AND THE BACKING PLATE, LOCKING ALL THREE TOGETHER. THIS PROVIDES
A DIRECT DRIVE FROM THE ENGINE TO THE TRANSMISSION GEARING., As
THE ROTATIONAL SPEED OF THE FORWARD CLUTCH AND SHAFT ASSEMBLY
DECREASES, THE SAME VALVE AUTOMATICALLY RELEASES THE LOCKUP
CLUTCH,
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INPUT GEARING
CONVERTER DRIVEN

N e PUMP IDLER
— %3 GEAR. HYDROSTAT

— GEAR, RANGE

INPUT DRIVE
GEAR, SPIRAL———=(7=))) GEAR, HYDROSTAT

BEVEL DRIVE DRIVE

SHAFT, BEVEL
GEAR DRIVEN

GEAR & SHAFT
ASSEMBLY

INPUT
CLOCKWISE

3-6 InpuT GEARS (CoNVERTER DRIVEN)

A, DESCRIPTION

1. INPUT GEARS DRIVEN BY CONVERTER TURBINE
A. BEVEL GEAR SET
B. RANGE & HYDROSTAT DRIVER GEAR ASSEMBLY
C. RANGE INPUT DRIVE GEAR
D. HYDROSTAT IDLER GEAR
E. HYDROSTAT INPUT DRIVE GEAR

2. THE INPUT BEVEL DRIVE GEAR IS SPLINED TO THE TURBINE SHAFT AND
MESHES WITH THE BEVEL DRIVEN GEAR AND SHAFT ASSEMBLY. THESE
GEARS ARE SPIRAL CUT AND IN CONSTANT MESH LOCATED IN THE BEVEL
GEAR CARRIER ASSEMBLY. THE BEVEL DRIVE GEAR IS ON THE AXIAL
PLANE AND THE BEVEL DRIVEN GEAR IS ON THE TRANSVERSE PLANE OF
THE TRANSMISSION. THE DRIVEN BEVEL GEAR AND SHAFT ASSEMBLY IS
SPLINED INTO THE RANGE AND HYDROSTAT PUMP INPUT DRIVER GEARS
ASSEMBLY. THE RANGE INPUT DRIVER GEAR MESHES WITH THE RANGE
INPUT DRIVE GEAR WHICH DRIVES THE FORWARD CLUTCH HOUSING
ASSEMBLY AT TURBINE SHAFT SPEED. IHE HYDROSTAT DRIVER GEAR
MESHES WITH AN IDLER GEAR WHICH MESHES WITH THE HYDROSTAT INPUT
DRIVE GEAR WHICH DRIVES THE HYDROSTAT PUMP TURBINE SHAFT SPEED,
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B. OPERATION
THE INPUT GEARS TRANSMIT POWER FROM THE TORQUE CONVERTER IN THE
INPUT MODULE TO THE BEVEL GEARS IN THE CENTER SECTION. THE BEVEL
GEARS TRANSMIT POWER FROM THE AXIAL HORIZONTAL PLANE TO THE TRANS-
VERSE HORIZONTAL PLANE AND PROVIDES POWER INPUT TO BOTH THE HYDRO-
STATIC STEER UNIT AND THE PLANETARY RANGE PACK.
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(BLANK)



NOTE :

NOTE :
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BEVEL GEAR CARRIER & PUMP
DISASSEMBLY
(SUGGESTED SEQUENCE)

I. DISASSEMBLY

A.

Fe

REMOVE MAIN INPUT PUMP DRIVE GEAR
1/2 IN HEX NUT - CAREFULLY

Do NoT LoSE WooDRUFF KEy

REMOVE SIGNAL PRESSURE TUBE

ReMove (2) 5/16 - 18 X 2 1/2",

(7) 5716 - 18 X 2 3/4" FROM INPUT
PUMP & SCAVENGE Pump, (1) 5/16 -
18 X 4 1/2"

Remove (2) 5716 - 18 X 1 1/2", (2)
5/16 - 18 X 3" aND (2) 5/16 - 18 X
2 3/4", SEPERATE SCAVENGE PUMP BODY
FROM THE MAIN INPUT PUMP BODY
REMOVE SNAPRINGS TO REMOVE GEARS

ON MAIN PUMP DRIVE GEAR (LONG SHAFT) THERE IS A WOODRUFF KEy
THAT ALIGNS THE GEAR ON THE SHAFT,

G,

PUT PUMP BODY IN VISE - WHILE
GRADUALLY COMPRESSING MAIN PRESSURE
REGULATOR VALVE

FITTING ON VALVE WILL DAMAGE HOUSING IF COMPRESSED TOO MUCH,

REMOVE SNAPRING - GRADUALLY LET OFF TENSION OF SPRING.,

H.

USE VISE TO GRADUALLY COMPRESS THE
FILTER DUMP VALVE SPRING; USING A
SOCKET., USING A GUIDE PIN, TAP OUT
ROLL PIN, GRADUALLY LET OFF
PRESSURE

Remove (2) 5/16 - 18 X 1 1/4" BoLTS
AND WASHERS
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CAUTION: REMOVE COVER CAREFULLY, SPRING LOADED, REMOVE CONVERTER RELIEF
VALVE - AND (2) SPRINGS

J. Remove (2) 3/8 - 16 X 1 1/2" BoLTs
& WASHERS, THAT RETAINS THE
OUTPUT PUMP HOUSING

K. REMOVE BYPASS VALVE, SPRING

L., Remove (9) 5/16 - 18 X 2 1/4" BoLTS
THAT RETAINS THE BYPASS HOUSING,
OUTPUT CHECK VALVE 1S LOCATED
IN HOUSING

M. INPUT CHECK VALVE AND LUBE REGULATOR
VALVE ANGLED APART - PRESSED
FIT IN HOUSING

N. REMOVE SNAPRING FROM TURBINE

0. Remove (9) 3/8 - 16 X 1 1/2" BoLTS
FROM THE DIAPHRAGM ASSEMBLY., USg (2)
3/8 - 16 X 1 1/2" BOLTS AT PULLER
ACCESSES TO PULL DIAPHRAGM ASSEMBLY
ouT,

P. REMOVE THE SNAPRING THAT RETAINS
THE DRIVER GEAR AND INPUT PUMP
BEARING

Q. Remove (15) 7/16 - 14 X 1 1/2"
BOLTS THAT RETAINS THE DRIVE BEVEL
GEAR HOUSING, Use 3/8 - 16 X 1 1/2"
PULLER BOLTS TO DRAW THE DRIVER
BEVEL GEAR ASSEMBLY OUT,
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BEVEL GEAR ADJUSTMENT

BEVEL GEAR ASSEMBLY “N”
MATCHED GEAR SET

A

BRIVEN BEAR ) f —
posm:.
PN /
! i
i POIVE GEAR T

I

CI(I

RELATIVE POSITION OF MATCHED BEVEL
GEARS [N BEVEL GEAR CARRIER HOUSING

SHIM PAC Y I
RETAINER "V -t ¢ 'E %'\nm mer
BRIVEN GEAR ) — : [~ neraen w
DORE AND CARRIER WOUSING &
TPUT BORE =

N -

et T v
Fzﬁ}m S
/ I

S suim e T

SHIN PAC W

BRIVE GEAR Y
BORE AND CARRIER
NOUSING NPT
L]

[, BEVEL GEAR ASSEMBLY “N”

A. THE BEVEL GEAR ASSEMBLY IS A
MATCHED GEAR SET SUPPLIED AND
SERVICED AS SUCH
1. MEASUREMENTS OF DIMENSION, END

PLAY, DRAG TORQUE, BACKLASH,
AND GEAR PATTERN TO BE PERFORMED
AT ROOM TEMPERATURE.
2. BEVEL GEAR SET INTENDED FOR RE-
USE IN THE SAME HOUSING
A. NO ADJUSTMENT SHOULD BE
NEEDED BUT TOOTH CONTACT AND
BACK LASH SHOULD BE VERIFIED
3, BEVEL GEARS OR HOUSING REPLACED
A. MEASURED DIMENSIONS MUST BE
USED AND SHIM PACKS CALCULA-
TED TO MAKE PROPER INSTALLA-
TION AND NECESSARY ADJUST-
MENTS TO OBTAIN THE DESIRED
TOOTH CONTACT PATTERN, BACK-
LASH, AND BEARING DRAG TORQUE

[. RELATIVE POSITION OF THE MATCHED

BEVEL GEAR ASSEMBLY “N” IN THE BEVEL
GEAR HOUSING
A. DRIVER GEAR ASSEMBLY "V”
1. THE CENTERLINE OF ITS BORE
COINCIDES WITH CENTERLINE OF
BEVEL GEAR HOUSING INPUT.
B. DRIVEN GEAR AsSEMBLY "J”
1. THE CENTERLINE OF ITS BORE
COINCIDES WITH THE CENTERLINE
OF BEVEL GEAR HOUSING OUTPUT
C. THESE CENTERLINES ARE IN THE SAME
PLANE AND INTERSECT EACH OTHER,
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-
TERMINOLOGY AND LOGIC OF SHIMMING PROCEDURE
PROJECTED GEAR CONE APEXES

woeaa pTasci §

I,

e
TERMINOLOGY AND LOGIC OF SHIMMING PROCEDURE
PROJECTED GEAR CONE APEXES

[T1,

TERMINOLOGY OF GEAR TEETH

D, THE POINT OF INTERSECTION IS THE
APEX OF BEVEL GEAR HOUSING BORES,

TERMINOLOGY AND LOGIC OF THE SHIM

PROCEDURE

A. PROJECTED GEAR CONES. THE IMAGE
FORMED BY PROJECTING LINES ON EACH
GEAR TOOTH STARTING AT THE HEEL OF
THE GEAR ON THE PITCH DIAMETER AND
EXTENDING THROUGH THE TOE TO A
POINT WHERE THE LINES CONVERGE INTO
A TIP,

B. APEx. THE POINT WHERE THE CON-
VERGING LINES FORM A TIP,

SHIM SELECTION PROCEDURE

A. PROPERLY INSTALL AND OPERATE BEVEL
GEARS AT THE GEAR SETTING DIMENSION
ETCHED ON EACH GEAR, 1.E. (Dim, G)
DRIVER GEAR AND (DiM, F) DRIVEN
GEAR,

B, THIS LEADS TO THE STATEMENT THAT
BEVEL GEARS ARE PROPERLY INSTALLED
WHEN THE APEXES OF THEIR PROJECTED
CONES COINCIDE WITH THE APEX OF
THE BEVEL GEAR HOUSING BORES,

TERMINOLOGY OF GEAR TEETH

A. WORKING DEPTH IS THE DEPTH IN THE
TOOTH SPACE, TO WHICH THE TOOTH
OF THE MATING GEAR EXTENDS,

B. FACE OF THE GEAR TOOTH IS THE PART
OF THE GEAR TOOTH OUTLINE WHICH
EXTENDS ABOVE THE PITCH CIRCLE,

C. FLANK IS THAT PART OF THE GEAR
TOOTH OUTLINE BELOW THE PITCH
CIRCLE,



3-13

D. BACKLASH 1S THE AMOUNT BY WHICH A
TOOTH SPACE EXCEEDS THE THICKNESS
OF AN ENGAGING TOOTH (OR THE
CLEARANCE BETWEEN TEETH),

E. HEEL - THICK END OF THE GEAR TOOTH.

F. TOE - THE END OPPOSITE THE HEEL OF
A GEAR TOOTH,

G. DRIVER SIDE - CONVEX SIDE OF DRIVE
GEAR "V,

H. DRIVEN SIDE - CONCAVE SIDE OF
DRIVEN GEAR "J",

I. CoAST SIDE - THE OPPOSITE FACE AND
FLANK OF BOTH DRIVE AND DRIVEN GEAR.

NOTE: ToOTH CONTACT PATTERN AND BACKLASH ARE VERIFIED ON THE DRIVE SIDE
OF THE DRIVE GEAR I.E. AT THE PITCH POINT OF THE TOOTH PROFILE ON
THE CONVEX, (DRIVE) SIDE OF THE DRIVE GEAR,

IV, REASSEMBLY BEVEL GEAR HOUSING
(SHIMMING PROCEDURE LogGIC)

2084
BEVEL GEAR HOUSING ASSEMBLY

A, SHIM PACK “Y" (DRIVEN GEAR ASSEMBLY
“J"
1. ASSEMBLE GEAR AND SHAFT ASSEMBLY
“J" AND BEARING "K” anD "L”,
2. Press cup "KA" oF BEARING "K"
INTO RETAINER "U”
A. CHECK CUP FOR PROPER SEATING
AGAINST SHOULDER
B, Cup “KA” 1s ,0040-,0065 PRESS
FIT INTO THE RETAINER
C. 10 FACILITATE ASSEMBLY HEAT
RETAINER AND OR FREEZE CUP,
3., PRESS CONE AND ROLLER ASSEMBLY
"KB" ofF BEARING “K” ONTO GEAR
AND SHAFT ASSEMBLY "J”,
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A. CHECK CONE FOR PROPER SEATING
AGAINST SHOULDER, CONE “KB”
1s .0010-,0026 PRESS FIT ON
THE SHAFT,

B, 10 FACILITATE ASSEMBLY HEAT
CONE AND/OR FREEZE SHAFT.

4, AsSEMBLE RETAINER “U” AND GEAR

AND SHAFT ASSEMBLY "J”,

A. MEASURE DISTANCE "B” FROM
MOUNTING FACE OF THE GEAR TO
THE MOUNTING FACE OF THE
RETAINER,

B. THIS DIMENSION, MINUS
MOUNTING DISTANCE “F", MINUS
CARRIER DISTANCE "“AX" 1S THE
NOMINAL SHIM PACK THICKNESS
“¥*,

Y=B-F-AX
Y = CALCULATED NOMINAL SHIM PACK
(DRIVEN SIDE)
MEASURED DISTANCE
ETCHED ON DRIVEN GEAR
= ETCHED ON TOP OF BEVEL GEAR
CARRIER

B, SHIM PACK “X"
(DRIVEN GEAR ASSEMBLY "J")
1. Remove RETAINER “U”
2. MEASURED DIMENSION "“BA”
A. PRESs cup "LA" OF BEARING
“L" INTO RETAINER "M"
B. CHECK CUP FOR PROPER SEATING
AGAINST SHOULDER
c. Cup "LA" 1s ,005"-,007" PRESS
FIT IN THE RETAINER

B
=
AX
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6.

AW

D. TO FACILITATE ASSEMBLY HEAT
RETAINER AND OR FREEZE CUP
PRESS CONE AND ROLLER ASSEMBLY
“LB” oF BEARING “L"” ONTO GEAR
AND SHAFT ASSEMBLY “J”
A. CHECK CONE FOR PROPER SEATING
AGAINST SHOULDER
B. Cone “LB” 1p ,0010"-,0026"
PRESS FIT ON GEAR
C. 10 FACILITATE ASSEMBLY HEAT
CONE AND OR FREEZE GEAR
D. CHECK CONE FOR PROPER
SEATING AGAINST SHOULDER
ASSEMBLE RETAINER “M” WITH GEAR
AND SHAFT ASSEMBLY “J” AND
MEASURE DIMENSION “BB” FROM ToOE
END OF GEAR TEETH TO MOUNTING
FACE OF RETAINER, DIMENSION
E =BB - BA
THE NOMINAL SHIM PACK THICKNESS
“X" 1S DETERMINED BY SUBTRACTING
CARRIER DIMENSION “AW” FROM THE
SUM OF DIMENSION “E” AND THE
GEAR AND MOUNTING DISTANCE "“F”
AS MARKED ON THE GEAR,
S=(F+E) - AW
X - CALCULATED NOMINAL SHIM PACK
F - ETCHED ON DRIVEN GEAR
E - CALcuLATED DIMENSION (BB-BA)
ETCHED ON TOP OF BEVEL GEAR
CARRIER
ASSEMBLE RETAINER “M” WITH GEAR
AND SHAFT ASSEMBLY “J" USING
SHIM PACK “X" AND TIGHTEN (12)
3/8 - 16 X 1 1/2" BoLTs., 35-43
LB. FT,



3-16

7. ASSEMBLE RETAINER "U"” WITH cAL-

CULATED SHIM PACK "Y”

A. WHILE TIGHTENING RETAINER
oLTs (12) 3/8 - 16 X 1 1/2"
36-43 LB. FT.,, ROTATE THE
ASSEMBLED GEAR AND SHAFT
ASSEMBLY TO FEEL FOR DRAG
TORQUE.,

B. ADD OR REMOVE SHIMS TO SHIM
pack “Y” 1o oBTAIN 0-,0015
END PLAY
(1) DRAG TORQUE MUST NOT

EXCEED 2 LB. IN,

C. SHIM PACK “W"

(DRIVER GEAR ASSEMBLY "“Y")

1, ASSEMBLE DRIVER GEAR "Y“,
BEARINGS "P” anD “0”, SpACERr
“S", RETAINER "R” AND NOMINAL
SHIM PACK “W" AND LOCKNUT "“T",

2. Press cup “0A” oF BeEARING "0
INTO RETAINER “R",

3, CHECK CUP FOR PROPER SEATING
AGAINST SHOULDER

4, Cup "OA” 1s ,005"-,007" PRESS
FIT IN THE RETAINER

5. TO FACILITATE ASSEMBLY, HEAT
RETAINER AND/OR FREEZE CUP

6. MeEasureDp piMeENsion “BC”

A. PRESS CONE AND ROLLER
ASSEMBLY “OB” ofF BEARING "0
ONTO DRIVER GEAR "V"

B, CHECK CONE FOR PROPER SEATING
AGAINST SHOULDER

c. Cone "OB" 1s ,0010"-,0026"
PRESS FIT ON THE GEAR

D. 10 FACILITATE ASSEMBLY HEAT
CONE AND/OR FREEZE GEAR



10,

11,

12,

13,

INSTALL SPACER “S” ONTO DRIVER

GEAR “V”

INSTALL SHIM PAck "W” oF ,042"

NOMINAL THICKNESS ONTO DRIVER

GEAR "V"

PrRess cup "PA” oF BEARING "P”

INTO RETAINER “R”

A. CHECK CUP FOR PROPER SEATING
AGAINST SHOULDER

B. Cup "PA" 1s ,005"-,007" PRESS
FIT IN THE RETAINER

C. TO FACILITATE ASSEMBLY, HEAT
RETAINER AND/OR FREEZE CUP

INSTALL DRIVER GEAR "V" INTO

RETAINER "R”

A. PRESS CONE AND ROLLER
ASSEMBLY "“PB” oF BEARING "P”
ONTO DRIVER GEAR "V”

B. Cone "PB” 1s ,0010"-,0030"
PRESS FIT ON THE GEAR

C. 10 FACILITATE ASSEMBLY HEAT
CONE AND OR FREEZE GEAR

INSTALL LOCKNUT “T" AND TORQUE

150 LB. FT. WHILE ROTATING PARTS

TO INSURE SEATING OF BEARINGS

ADD OR REMOVE SHIMS TO SHIM

Pack “W” 1o oBTAIN 0.0015" END

PLAY. DRAG TORQUE MUST NOT

EXCEED 2 LB. IN,

AFTER ADJUSTMENT OF SHIM PACK

"W FOR DESIRED END PLAY AND

DRAG TORQUE, RETIGHTEN LOCKNUT

“T" 10 150 LB, FT. AND STAKE

2 PLACES 1800 APART,
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D, SHIM PACK "Z"
(DRIVER GEAR ASSEMBLY “V")

].I

2,
3,

4,

10,

A

MEASURE DIMENSION “BD” FROM TOE
END OF GEAR TEETH TO MOUNTING
FACE OF THE BEARING RETAINER
DiMension H = BD - BC
THE NOMINAL SHIM PACK THICKNESS
“Z" 1S DETERMINED BY SUBTRACTING
THE CARRIER DIMENSION “AV” FROM
THE SUM OF DIMENSION “H" AND THE
GEAR
Z=(H+G) - AV
/Z = CALCULATED NOMINAL DRIVER

GEAR SHIM PACK
H = CALCULATED DIMENSION
G = ETCHED ON DRIVER GEAR
V = ETCHED ON TOP OF BEVEL

GEAR CARRIER
INSERT SHAFT “AC" THRU DRIVE
GEAR “V” AND INSTALL SNAPRING
" AB n
INSTALL RETAINER ASSEMBLY “R”
WITH SHIM PACK “Z" AS DETERMINED
IN PREVIOUS STEP,
INSTALL AND TIGHTEN (15) 7/16 -
14 X 1 1/2" P/N 9415011 aND
TORQUE TO 54-65 LB, FT.
CHECK OVERALL DRAG TORQUE, IT
MUST NOT EXCEED 4 LB. IN,
CHECK BACKLASH FOR BEING WITHIN
,002" OF BACKLASH ETCHED ON
GEAR SET "N”
APPLY A THIN COAT OF MARKING
COMPOUND TO BOTH SIDES OF GEAR
TEETH ON GEAR AND SHAFT ASSEMBLY
" J n"
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11,

12,

ROTATE GEARS UNDER SUFFICIENT
LOAD TO ESTABLISH A CONTACT
PATTERN, THE DRIVER GEAR "V”
TURNS CLOCKWISE WHEN VIEWED
FROM INPUT,

THE PATTERN MUST CONFORM WITH
FIGURES IN YOUR STUDENT WORK
BOOK

E. ADJUSTMENTS

1,

MAKE ADJUSTMENTS IN SHIM PACKS
“X", "Y" AND "Z" AS REQUIRED TO
OBTAIN ACCEPTABLE TOOTH CONTACT
PATTERN AND BACKLASH,

To MAINTAIN PROPER PRELOAD FOR
BEARINGS “K” AND “L", ANY CHANGE
IN SHIM PACK "“X" MUST BE ACCOM-
PANIED BY AN EQUAL BUT OPPOSITE
CHANGE IN SHIM PACK “Y", AND
VICE VERSA,

WHEN TOOTH CONTACT PATTERN IS
ACCEPTABLE, RECHECK FOR PROPER
PRELOAD FOR BEARINGS “K” AND
“L", BY CHECKING END PLAY
0-.0015" AND DRAG TORQUE

NOT TO EXCEED 2 LB. IN,

F. SEAL RING INSTALLATION

1.

UnNscrew BoLTs “AD” AND REMOVE
ASSEMBLY OF RETAINER “R” WITH
GEAR, BEARINGS, SPACER, SHIM
PACK “W"”, AND LOCK NUT INTACT,
“DO NOT” LooSEN LockNuT “T",
THICKNESS AND QUALITY OF SHIM
PACK "Z" MUST BE MAINTAINED
INSTALL SEALRING "“AE" ONTO
ASSEMBLY OF RETAINER “R” AND
REINSTALL ASSEMBLY INTO CARRIER
REINSTALL WASHERS AND BoLTS "AD”
(15) 7/16 - 14 X 1 1/2" TORQUE
54-65 LB. FT.
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V, DESIRED TOOTH CONTACT PATTERN

(DR1vE sIDE (CONVEX) OF DRIVE GEAR
DESIRED TOOTH CONTACT PATTERN nyny

X200-4

A. LONG AXIS OF PATTERN (MINIMUM

200 MIN. WIDTH
TOP LAND . 650 INCH) CENTERED ON PITCH
POINT OF TOOTH PROFILE

el B. SHORT AXIS OF PATTERN (MINIMUM

,200 INCH) DIVIDED EQUALLY ON FACE
AND FLANK OF TOOTH

650 MIN. LENGTH

VI, ERROR FLANK-HEEL PATTERN - RIGHT IMAGE
CORRECTION OF PATTERN ERROR A. CORRECT TO DESIRED PATTERN - LEFT

DESIRED PATTERN FLANK-HEEL PATTERN IMAGE

o ” MR, 1. MovE DRIVEN GEAR "“J” TOQOWARD
, HOUSING BORE APEX
‘/’,/" A. DECREASE SHIM Pack "X”"
ERROR "y n
B. INCREASE SHIM Pack "Y

2. Move DRIVER GEAR “V" AWAY FROM
HOUSING BORE APEX FOR CORRECT
BACKLASH
A. INCREASE SHIM pack "Z"

VII. ERROR TIP-TOE PATTERN - RIGHT IMAGE
COEIEETION BF EXTTERN ENNER A. CORRECT TO DESIRED PATTERN - LEFT
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