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X200-4
EXTERNAL FEATURES
LEFT VIEW
LEFT LIFTING
BRACKET
INTEGRAL OIL =
FILTER ASSEMBLY - \
1)
-
O
. !
—?’—E FORWARD
f S, RANGE
TORQUE e : /4 //1;”}'”"}“ »»/ (L ,\i///./
CONVERTER —» w7 ot S "
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LEFT OUTPUT
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ACCESS
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X200-4

EXTERNAL FEATURES
FRONT VIEW
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MODULATOR (MTG) ACCESS /

2 : @
- Q ‘
SAE #3 % ‘J—H % G}Gq M WYDROSTATIC /=
AUTOMOTIVE _| STEER CONTROL
HOUSING T~ | D SHAFT
CONVERTER ® e M
MOUNTING T /
STUDS & 1 ,
SELECTIVE || N JL
WASHERS &L e
N———
0IL FROM 3
CONVERTER— - DRAIN PLUG
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EXTERNAL FEATURES
RIGHT VIEW
f\f’/ RIGHT LIFTING BRACKET
PUSH START -
BUTTON ——@y- | | \\ Al
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] 1
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OUTPUT
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NEUTRAL STEER
ADJUST ACCESS

OIL FILTER

(“ COVER ASSEMBLY

X200-4
EXTERNAL FEATURES
TOP VIEW
a £~ 1
= 1l
T

\&/2

10

— 0IL FROM COOLER
PUSH START BUTTON /®

& A=
L‘—r/ ol :..J.«_D
i ~\= T
| L_u

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

COVER, RIGHT
BRAKE ADJUST
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X200-4 TRANSMISSION ' ‘,
CROSS SECTION

380 zln !HSF‘,
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u &
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X200-4

INPUT GEARING
ENGINE DRIVEN

CONVERTER
ASSEMBLY

SHAFT,
GEAR PUMP

GEAR INPUT

GEARS, PUMP B —__ PUMP DRIVE
SCAVENGE 'a AN B
SHAFT, GEAR INPUT
GEAR PUMP 0IL PUMP DRIVE

DRIVEN
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X200-4

INPUT GEARING
CONVERTER DRIVEN

Vs
’ .

PUMP IDLER
GEAR, HYDROSTAT

P ) * A—— a2 GEAH’HANGE
s/

<L GEAR, HYDROSTAT
DRIVE

............ SHAFT, BEVEL
Y GEAR DRIVEN

P — GEAR & SHAFT
A . Iy

.\" (/ /e :f’ """:-.“‘\;"/ ASSEMBLY

\:\ /

MR
7a o

GEAR, SPIRAL—— (7))
BEVEL DRIVE

INPUT
CLOCKWISE

INPUT DRIVE -~
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X200-4

TORQUE CONVERTER

CONVERTER PHASE
TORQUE MULTIPLICATION

STATOR — FIXED
VNRTEY FIQW — HFAT

OPERATION

COUPLING PHASE
FLUID COUPLING

STATOR — FREEWHEELING
RNTARY FINW — CONIING
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X200-4

STATOR
HUB AND ROLLER SCHEMATIC

~

ROLLER
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X200-4

CONVERTER BLADE

SCHEMATIC
TURBINE /-
\ PUMP
// STATOR
Mt
INPUT | OUTPUT
STATOR
//‘ Ry PUMP
o / b
N S N
TURBINE

\ ¥
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CLUTCH PLATE

CARRIER

X200-4

PLANETARY GEAR SET

SUN GEAR
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X200-4

PRINCIPLE OF GEAR ROTATION

EXTERNAL
T0 ,
INTERNAL @

EXTERNAL
10
EXTERNAL
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INPUT

X200-4

BASIC LAWS OF SIMPLE PLANETARY GEARS

CARRIER
OUTPUT

HELD

MAXIMUM
REDUCTION

TORQUE

INCREASE

DIRECTION

SAME AS
INPUT

HELD

OUTPUT

INPUT

MINIMUM
REDUCTION

INCREASE

SAME AS
INPUT

OUTPUT

INPUT

HELD

MAXIMUM
INCREASE

REDUCTION

SAME AS
INPUT

HELD

INPUT

OUTPUT

MINIMUM
INCREASE

REDUCTION

SAME AS
INPUT

INPUT

HELD

QUTPUT

REDUCTION

INCREASE

OPPOSITE
OF INPUT

OQUTPUT

HELD

INPUT

INCREASE

REDUCTION

OPPOSITE
OF INPUT

WHEN ANY TWO MEMBERS ARE HELD TOGETHER, SPEED AND DIRECTION ARE SAME AS INPUT: RATIO 1:1.

—

1. THE OUTPUT, UNDERDRIVE RESULTS, OR SPEED DECREASE.

28

IF THE CARRIER IS § 2. THE INPUT, OVERDRIVE RESULTS, OR SPEED INCREASE.
3. THE HELD MEMBER, OUTPUT DIRECTION IS REVERSED.
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X200-4

PLANETARY GEARING SCHEMATIGS

O O——O0 o o0—0
S C R S C R
— SPEED + TORQUE + SPEED — TORQUE

ODRIVE ODRIVEN O STATIONARY
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PLANETARY GEARING SCHEMATICS

© (©
© ©

O O O O O -0
S C R S C R
— SPEED + TORQUE + SPEED — TORQUE

ODRIVE O DRIVEN O STATIONARY



X200-4

PLANETARY GEARING SCHEMATICS

O— —-O0——O0 O- —O -0
S C R S C R
— SPEED + TORQUE 4+ SPEED — TORQUE

ODRIVE O DRIVEN O STATIONARY



X200-4

PLANETARY GEARING SCHEMATICS

© (©
© ©

O O 0 O- O——o0
S C R S C R
= QPEED + TORQUE + SPEED — TORQUE

ODRIVE O DRIVEN O STATIONARY
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PLANETARY GEARING SCHEMATICS

O O—O ® o0——o0
S C R S C R
— SPEED + TORQUE + SPEED — TORQUE

ODRIVE O DRIVEN O STATIONARY



X200-4

PLANETARY GEARING SCHEMATICS

© ©
© ©

O oO——oO0 O O- O
S C R S C R
— SPEED + TORQUE + SPEED — TORQUE

ODRIVE O DRIVEN O STATIONARY
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X200-4 TRANSMISSION
CLUTCH APPLICATION

SPEED RANGE - “:wm:sm:“ e B I ECHANICAL
& e Tsa e | =
REVERSE-1 < <
NEUTRAL I
PIVOT K
FIRST N
SECOND
THIRD g
FOURTH :

*DOES NOT INCLUDE TORQUE CONVERTER MULTIPLICATION RATIO 3.32:1
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MAIN SHAFT OUTPUT
(LLL') S
rz@vﬂnﬂm H[El %
CLUTCH  |CLUTCH \% “‘ ‘M\
C-1 6-2
FRONT CENTER
p-3
mm
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
-3 -4 -5

4 SPEED AUTOMATIC
WITH ONE REVERSE

INPUT ‘
GEAR | —

2ND
(C4)

IST

3RO ST
(C3)

(C3)
p——

WTH
REV (C2

FwWD
(C1)

OUTPUT
GEAR

6-2

o]

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS
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INPUT

MAIN SHAFT

~ OUTPU

| —

Wi AN A

CLUTCH

FORWARD 4TH ) 3 > ) -:O
CLUTCH v ‘ “,-) 9
C-2 o ;.o

4 SPEED AUTOMATIC
WITH ONE REVERSE

weur

FRONT CENTER
P-3 p-2
i i
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
c-3 C-4 C-5

w Ay ARAR n
FwD 4TH

ouTPUT

GEAR

S

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT

OUTI’UT

INPUT _|

FORWARD  |4TH
CLUTCH  |CLUTCH w
C-1 C-2 1

FRONT
P-3

i

JRD CLUTCH 2ND CLUTCH

C-3 C-4

4 SPEED AUTOMATIC
WITH ONE REVERSE

3R0 2ND
(C3) (C4)

weur e
GEAR |-

il %\\

ouTPUT

GEAR

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT

OUTPUT

INPUT

i T

FORWARD  [4TH
CLUTCH  |CLUTCH
C-1 C-2

i
JRD CLUTCH
C-3

4 SPEED AUTOMATIC
WITH ONE REVERSE

il,’l/v-

L

FIIONT
P-3

2ND CLUTCH

3R0
(C3)

¥ ARAR
Fwo 4TH

INPUT l o] Qavees

GEAR

n
(C2

C-4

2N0
(C4)

CENTER

ISt
(C3)

i
1ST CLUTCH
C-5

ouTPUT

e GEAR

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT OUTPUT
INPUT W= T e
i T m ﬂ
%)
FORWARD  |4TH ' 3 }
CLUTCH  |CLUTCH -» 3
C-1 C-2 i
FHONT ceuren
mm
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
C-3 C-4 C-5

4 SPEED AUTOMATIC
WITH ONE REVERSE

..ﬁ% -

ouTPUT
GEAR

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT OUTPUT

p — SRS |
INPUT i e :
TN AN A
- A %
mrm[l P‘A*« v‘“.t‘p . .
FORWARD  |4TH ANANF 2 AL
CLUTCH  [CLUTCH  \%, N\ ™ o
C-1 C-2 N (.
FRONT ~—— CENTER
P-3 P-2 [
T i i
3RD CLUTCH 2ND CLUTCH 18T CLUTCH
C-3 C-4 C-5
4 SPEED AUTOMATIC
WITH ONE REVERSE
weut [§ I\ = p OUTPUT
GEAR = ) GEAR

v > e —\ X200-4
: ‘ PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT OUTPUT
)

T L2 7 9

FORWARD  [4TH }
CLUTCH  |CLUTCH \.v '
C-1 C-2 /; 3
FRONT CENTER
P-3 P-2 l
im
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
C-3 C-4 C-5

4 SPEED AUTOMATIC
WITH ONE REVERSE

- ‘I%l

ouTPUT
GEAR

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS




MAIN SHAFT

INPUT

i i @Q\

,M
t
FORWARD  |4TH }
CLUTCH  |CLUTCH 7
C-1 C-2 Nr
FRONT cE EH
P-3
T T i
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
C-3 C-4 C-5

4 SPEED AUTOMATIC
WITH ONE REVERSE

- e
FwD 4TH

ST
(CS)

INPUT l _TcTi REV (C2 -
GEAR -

OUTI’UT

ouTPUT

GEAR

X200-4
PLANETARY RANGE PACK
SCHEMATIC AND CROSS SECTION
POWER FLOWS



MAIN SHAFT OUTPUT

INPUT

i il
i %J »..Q;

FORWARD 4TH
CLUTCH CLUTCH

-1 t2

FHONT BENTEH
P-3
mm
3RD CLUTCH 2ND CLUTCH 1ST CLUTCH
C-3 C-4 C-5

4 SPEED AUTOMATIC
WITH ONE REVERSE

ouTPUT
GEAR

““ SCHEMATIC AND CROSS SECTION

X200-4
PLANETARY RANGE PACK

POWER FLOWS




X200-4

POWER FLOW DIAGRAM

INPUT TORQUE

LLlLL LT TTY eSS NITET CUNVEHTEH
ASSEMBLY

—

v

HYDROSTATIC
STEER UNIT

PUMP MOTOR []

[T

LI

RANGE PACK
y.4

P

PLANETARY GEARS V o
AND T

RANGE CLUTCHES &'ﬂ OUTPUT COMBINING

SESUSL S S S S S

T TN
NI /R )

T [l
]

e

PLANETARIES
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X-200-4

RANGE OUTPUT
TORQUE PATH

RANGE OUTPUT
| GEAR
RANGE PACK
T (A _
LLLL ~ e ﬁh\_U_hJ
- e
1 T
L "o
LEFT L—T | | = | | & RIGHT
OUTPUT ¢ - - — \ OUTPUT
o " —— p— "
- B =
T ‘ T
ks i 8
- I .
RARRAR mrn L
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PIVOT STEER
TORQUE PATH

LALLL LY -

MOTOR EI[
ol i
il akdy 2
Firnl
] BT
< OUTPUT =T n) | = oureer
[
— 1| |4
T
1
| Ty < A .
ki b



X200-4

BEVEL GEAR ASSEMBLY “N”
MATCHED GEAR SET

DRIVEN GEAR “J”

DRIVE GEAR V"
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X200-4

RELATIVE POSITION OF MATCHED BEVEL
GEARS IN BEVEL GEAR CARRIER HOUSING

SHIM PAC “Y'— = —
RETAINE“ “U"\ HUUQlP:[x; g;ﬁES ~\ SH|M PAc “x“
DRIVEN GEAR “J" ’ \ : A > RETAINER “M"
BORE AND CARRIER €
HOUSING OUTPUT BORE | 1 |
[ T | L AN 1
f = N\ D > sumeacz
X
SHIM PAC “W"
DRIVE GEAR V" )
BORE AND CARRIER
HOUSING INPUT

BORE
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X200-4

TERMINOLOGY AND LOGIC OF SHIMMING PROCEDURE
PROJECTED GEAR CONE APEXES

MOUNTING
INPUT CENTERLINE ——— DISTANCE
l‘F!
APEX OF
HOUSING BORES '
= || ——— )
\ \ o OUTPUT CENTERLINE
i
ST T— i S|
MOUNTING DISTANCE “G”

|

|
GFAP ASTTTTLY N { gmvsn EE:H "W |
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X200-4

TERMINOLOGY OF GEAR TEETH

GEAR “V”

CW DRIVE SIDE

WORKING
DEPTH

CIRCULAR

CIRCULAR ]
i b THICKNESS
]
, ke
FLANK BACKLASH \ \ \
CLEARANCE \
PITCH CIRCLE DRIVEN
GEAR “J” o
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X200-4

y—— CARRIER DIMENSION %

AW —

~— AX"

INPUT CENTERLINE

t+— DISTANCE ——

MOUNTING

F'

BBl

BEVEL GEAR HOUSING ASSEMBLY

SHIM PACK X"

1
DRIVEN GEAR ASSEMBLY "J"
DRIVER GEAR ASSEMBLY "V"

J

-

SHIM PACK . .

— e B - Qf,—] RETAINER "M’

Y 2 /—

RET"M.!'IER APEX OF BEARING “L"

v HOUSING BORES — |
BEARING —— | VA . OUTPUT CENTERLINE
MOUNTING I
DISTANCE o e

g % BEARING ASSEMBLY {

CARRIER “BC"
DIMENSION — ) 1
AV SEALRING BEARING 0"
g “AE"
RETAINER
Z EJ
[ " ] E ]
( // /
LOCKNUT \— SHIM PACK
- e
SHIM PACK
e BEARING
apr
SHAFT

“AC
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X200-4

DESIRED TOOTH CONTACT PATTERN

.200 MIN. WIDTH
TOP LAND

DESIRED
PATTERN

TOE
650 MIN. LENGTH

2\
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X200-4

CORRECTION OF PATTERN ERROR

DESIRED PATTERN FLANK-HEEL PATTERN

ERROR

TO: CORRECT FLANK-HEEL PATTERN
1. MOVE DRIVEN GEAR “J” AWAY FROM HOUSING BORE APEX

* INCREASE SHIM PACK “X"
* DECREASE SHIM PACK “Y"

2. MOVE DRIVER GEAR “V" TOWARD HOUSING BORE
APEX FOR CORRECT BACK LASH

* DECREASE SHIM PACK “Z"
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X200-4

CORRECTION OF PATTERN ERROR

DESIRED PATTERN TIP-TOE PATTERN

T0: CORRECT TIP-TOE PATTERN
1. MOVE DRIVE GEAR “V' AWAY FROM HOUSING BORE APEX
* INCREASE SHIM PACKS “Z"

2. MOVE DRIVEN GEAR “J” TOWARD HOUSING BORE
APEX FOR CORRECT BACK LASH

* DECREASE SHIM PACK “X"
* INCREASE SHIM PACK “Y"
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X200-4
. /s EXTEHNAI. PRESSURE TAPS
| / A ——— / G-2 .0625-27 NPTF
I e ) REVERSE SIGNAL (RVS) .127-27 NPTF

4
LOCKUP. 25013 rtF —— ) M THROTTLE VALVE .127-27 NPTF
| Do

T © ] MAIN .375-18 NPTF

“-BRAKE APPLY .375-18 NPTE
) ;
FORWARD CLUTCH (C-1) 250-18 NPTF-L}:
GOVERNOR (G-1) "25'2‘}"’"/’ | N— BRAKE SIGNAL .127-27 NPTF

\ |
LUBE .250-18NPTF _J, i // . igan R W

THIRD CLUTCH (C-3) .125-27 NPTF /
SECOND CLUTCH (C-4) .125-27 NPTF —/
FIRST CLUTCH (C-5) .125-27 NPTF

©)

FOURTH CLUTCH (C-2) .250-18 NPTF
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E CONVENTER N [ ) FeNWARS CLYTCR
CORVENTER BOT % FIRST CLOTER
% TNl Peme SECOND CLUTCH
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