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Section | GENERAL INFORMATION

1. SCOPE OF MANUAL

a. Coverage. This service manual covers
the description, operation, maintenance and
overhaul of Series TT 2220 Allison Torqmatic
Hydro POWERSHIFT transmission assem-
blies. In addition to general description and
data, each functional component group is de-
scribed and its operation explained. Hydraulic
systems and the flow of torque through the
transmission are explained (sect. I, para 14
through 26). Helpful tips on operation and
maintenance are given. Disassembly, rebuild
and assembly procedures are covered. Wear
limits information and torque specifications
are covered in tabular form (sect. VII).

b. Arrangement

(1) Eight sections. Eight sections, in
which pages and illustrations (figures) are
numbered beginning with 1" in each section
make up the text of the manual. Page and il-
lustration numbers are prefixed with the ap-
plicable section Roman numeral.

(2) Section content. Sect. I contains
general information, specifications and tabu-
lated data. Sect. II describes components and
explains their operation. Sect. II outlines
preventive maintenance procedures. Sect. IV
givesinformation preliminary to overhaul pro-
cedures. Sect. V covers disassembly of the
transmission into subassemblies. Sect. VI
outlines the rebuild of subassemblies. Sect.
VI covers the assembly of the transmission
from subassemblies. Sect. VIII contains wear
limits information as well as a tabulated list.

(3) Foldout illustrations. Seven foldout
illustrations at the back of the manual include
a cross-section view of the transmission and
exploded views showing all parts in their as-
sembly relation to each other.

2. ASSEMBLY DIFFERENCES

The model TT 2220-1 transmission (fig.
I-1 and I-2) is available with a variety of op-

tional features. The choice of these optional
features determines the transmission assem-
bly number. This manual covers the basic
transmission assembly as well as all options
(para 7, below) available at the time of the
manual's preparation.

3. SUPPLEMENTARY INFORMATION

When new models and/or assemblies are
offered, which have features not covered in
this manual, or when design changes are in-
troduced, supplementary information will be
issued.

4. MODEL DESIGNATION

a. Importance of Model Designation.
Transmission configurations may be identi-
fiedby the model designation on the name plate,

Model TT 2220-1 transmission, direct
mount—Ileft-front view

Fig. I.1.
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Fig. I-2. Model TT 2220-1 transmission, direct mount—
right-rear view

located at the lower-left side of the transmis-
sion housing (fig. I-1). This model designa-
tion, the transmission assembly number, and
the serial number must be given when com-
municating with the dealer concerning the
transmission. Refer to para 5, below, and to
fig. I-3.

b. Meaning of Letters, Numbers. In the
model designation TT 2220- 1 the letters and
numbers indicate the followmg:

TT — two turbines

First 2 — 2000 series transmission

Second 2 — 200 series torque converter

Third 2 — number of forward ranges

0 — model change (none)

-1 — drop box model (includes output
transfer gears)

Note: Any TT 2220 seriestransmis-
sion for which the model isother than
TT 2220-1 will require some supple-
mentary information to this manual.

SERIES 772220 HYDRO POWERSHIFT TRANSMISSION
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5. ORDERING PARTS

a. PartsCatalog. All replacementparts
should be ordered from your Torgmatic dealer.
Parts catalog SA 1133 lists replacement parts.
Do not order parts by illustration item identi-
fication in this manual.

b. Service Kits. Repair and overhaul
parts_ kits are available for some subassem-
blies. The kits also are listed in catalog
SA 1133 and should be ordered from your
Torgmatic dealer.

c. Name Plate. As mentioned inpara 4a,
above, the name plate (fig. I-3) gives the trans-
mission model number, serial number andpart
number. To insure that the correct parts for
your transmission will be supplied, furnish
all three of these numbers when ordering.

6. CONSTRUCTION FEATURES

a. General. The TT 2220 series trans-
missions have a 4-element torque converter
(foldout 1) geared to the range gearing. Two
converter transfer gear sets 8, 22, 25 and 26
connect turbines 2 and 3 to range gear input
shaft 23 (second-turbine driven gear). Lower
ratio gear set 8 and 22 is connected by turbine
freewheel clutch 24. Thus, two gear ratios
are available between the converter andrange
gearing. The gear ratio which transmits
torque is determined automatically by speed

and load demands.
~N
Q

o

AU a0n lrorgmaric) Dicves

MODEL NO. PART NO

SERIAL NO

USE HYDRAULIC TRANSMISSION FLUID TYPE ‘'C-1""

MFG. UNDER ONE OR MORE OF THE FOLLOWING US. PATENTS
2193304 2362418 2380680 2430258 2433052
2521239 259693 2612754 2696171 2699074

MANUFACTURED BY

ALLISON DIVISION, G.M.C.

\_ Y,

27321727 2736412 27378124

a INDIANAPOLIS, INDIANA

Fig.I-3. Transmission name plate
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b. Mounting and Input Drive. The trans-
mission may be remote-mounted (foldout 1)
and connected to the engine by a shaft from
the engine to input drive flange 1. Or, the
transmission may be bolted directly tothe en-
gine and coupled to the engine flywheel by
flexible drive disks 3 and 4 (B, foldout 2).

c. Torque Converter and Gearing. There
are four elements in the torque converter —
pump, first turbine, second turbine, and
stator. The first turbine, agsisted by the
second turbine as output speed increases,
drives the range gearing when speeds arelow
and load demand is high. The second turbine
automatically takes over and transmits all of
the drive to the range gearing when speed in-
creases and load demand lessens. The first
turbine freewheels when the second turbine
transmits all of the drive tothe range gearing.
Gears 8 and 22 (foldout 1) and turbine free-
wheel clutch 24 transmit torque from the first
turbine tothe range gearing. Gears25 and 26
transmit torque from the second turbine tothe
range gearing.

d. Range Gearingand Clutches. The out-
put from both of the two torque converter
turbines istransmitted tothe range-gear sec-
tion which consists of reverse-range planetary
10 (foldout 1) and clutch 9; forward-range
planetary 12 and clutch 11; and high-range
clutch 13. The engagement of a clutch will
produce reverse-, forward-1 or forward-2
range.

e. Transfer Gearing and Housing. Two
gears 14and 15 (foldout 1), between high-range
clutch 13 and output shaft 17 transmit torque
to output drive flanges 16 and 20. The trans-
mission housing extends downward to enclose
these gears, output shafts 17 and 19, and the
manual disconnect components.

f. Outputs and Front Disconnect. Output
transfer gear 15 (foldout 1) drives rear- output
shaft 17 and rear-output drive flange 16. A
splined collar 18 transmits torque from rear-
output shaft 17 to front-output shaft 19 and
front-output drive flange 20. A manual control
is linked to shifter shaft 21. Moving shaft 21
forward slides collar 18 out of engagement
with the rear output shaft and interrupts power
to front-output drive flange 20.

GENERAL INFORMATION
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. Oil Pump. An oil pump assembly 7
(foldout 1), which operates when the engine
runs, supplies oil flow and pressure for con-
verter operation, lubrication, cooling, clutch
application, and control.

7. TORQMATIC OPTIONS

a. Torque Converter Elements. Optional
torque converter elements are offered which
give different torque multiplication ratios and
capacities. Such elements differ only in the
blading and do not affect service procedures.

b. Engine-driven Power Takeoff. Parts
are available which provide an engine-driven
power takeoff drive. These include shaft as-
sembly 10 (B, foldout 3), bearings 8 and 13,
gear 1, oil seal 10 (A, foldout 4), and snap
ring 9 (B, foldout 3). On the basic transmis-
sion, plate 12 (A, foldout 4) is bolted over an
opening when the power takeoff drive is not
furnished.

¢. Oil Pump Mounting Pad. Basictrans-
missions have a 4-bolt, SAE size C mounting
pad and spline at the rear of oil pump assem-
bly 7 (foldout 1). A 2-bolt, SAE size B mount-
ing pad and spline is optional.

d. Control Valves

(1) Two types of control valve body as-
semblies are available. The basic transmis-
sion is equipped with the type which includes
a clutch cutoff control actuated by hydraulic
pressure from the brake system. An attach-
ment is available which adapts this valve to
actuation by air-brake pressure, supplied with
an air cylinder and pushrod. The clutch cutoff
control completely releases anydriving clutch
when vehicle brakes are applied.

(2) The othertype of control valvebody
assembly includes an inching control. It is
manually actuated and permits slipping or re-
leasing the operating range clutch at any de-
siredtime. Itisrecommendedthat theinching
control be used only inforward-1 or reverse.
During clutch slippage or release, additional
oil for cooling and lubrication is directed to
the clutches. Theinchingcontrol permitspre-
cise maneuvering of a vehicle suchas aloader
or fork lift.
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e. Remote or Direct Mounting. The
transmission may be remote mounted and
driven by a shaft from the engine, or direct
mounted and driven by a laminated flex disk
between the engine flywheel and the transmis-
sion. Remote-mounted models have a cover
which encloses the torque converter. Direct-
mounted models arebolted directly to the en-
gine flywheel housing. Provision is made in
direct-mounted models to isolate the acces-
sory drive gears from the flywheel cavity to
retain lubrication for the gears and to keep
the flywheel housing dry.

f. Parking Brake. An internal, expand-
ing shoe-type parkingbrake is available as an
option. When used, the brake assembly is
mounted at the rear output flange. The brake
is mechanical and is manually applied.

g. Input and Output Flanges. Allpopular
makes and sizes of drive flanges are offered
for input and output shafts. Each flange is re-
tained by a flat washer, and a nut which has a
nylon insert.

8. OPERATING INSTRUCTIONS

a. Range Selection

(1) When a shift is made from neutral
to any operating range, the engine should be
at idle speed. Shifts from forward-1 to for-
ward-2 may be made at full load and speed.
Downsghifts from forward-2 to forward-1 may
be made under full load, at full throttle, but
not at a speed higher than maximum speed of
forward-1 range.

(2) shifts from reverse to forward, or
from forward to reverse cannot be made at
full load and speed.’ It is necessary torelease
the throttle and bring the vehicle to a stop be-
fore making such shifts.

b. Inching Control. Applying the inching
control will release whatever operating clutch
isapplied. It is recommended that theinching
control be used only in forward-1 or reverse.
Full application will completely release the
clutch. Partial application will slip the clutch.
Very slight or slow movements of the vehicle
can be made with this control. Additional

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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cooling and lubricating oil is supplied to the
clutchesto prevent failure when extensive use
of the inching feature is required.

¢. Clutch Cutoff Control. When the trans-
mission control valve i s equipped with this
feature, the operating range clutch is com-
pletely released when the brakes are applied.
Hydraulic or air pressure actuates the clutch
cutoff. Thus, without havingto shift the trans-
mission to neutral, vehicles equipped with
power takeoff-driven devices or accessory
pumps may be operated at full throttle while
standing.

d. Output Disconnect. The transmission
front output may be disconnected by actuating
the control which moves the disconnect shaft
at the front of the transmission dropbox. For-
ward movement of the shaft disconnects the
front drive; rearward movement connects it.
Two spring-loaded ball detents retain the shaft
in either position. The control should never
be shifted while the vehicle is moving.

e. Temperatures, Pressures

(1) When a transmission is equipped
with a temperature gage, the bulb or sending
unit is mounted in the converter-outoil stream
(fig. II-1). Temperature should never be
permitted to exceed 250° F. Overly severe
operating conditions may cause the tempera-
tureto reach this maximum. If so, thetrans-
mission should be shifted to neutral and the
engine should be operated at approximately
1000°to 1500 rpm for several minutes until the
normal temperature (180° to 200° F) is re-
stored. If thetemperature reaches maximum
during normal operation of the transmission,
stop the engine and locate the trouble. Refer
to sect. III, para 7 and 11,

(2) When a transmission is equipped
witha clutchpressure gage, it is connected to
the front of the control valve body assembly
(fig. I-1). The pressure shown is that which
is effective in the operating range clutch.
Shifting, use of the inching control, or use of
the clutch cutoff control will cause fluctuations
and variations in the pressure indicated. If
abnormal pressures are evident, refer to sect.
OI, para 7 and 11,
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The following specifications and data apply to the TT 2220-1 model.

SPECIFICATIONS, DATA — TT 2220-1

Item

Transmission type . « « o o o ¢ ¢ o o o o &

Rating:
max input speed . .
max net input torque. . . . . ... .. .
max inputhp, gross. . . . « ¢ ¢ o o &« .

e e % e o * * s e e

Rotation, viewed from input end:
input .
outputs, forward operation . ... ...

Mounting, drive:
side, all models . . .

front, direct mounted

front, remote mounted . ... ..

Gear ranges, selector positions

Size:
length overall
direct mount, less flanges and brake
remote mount, less flanges and brake
width . . . .
height

* & o o & o o 2 o & 9 & e e

--------- .

remotemount , ... ...
directmount .., ... ...

Weight, dry:

Torque converter:
tOrqUE & & 4o c o v o o v o o e 0 0 o oo
elements . . . . . 00 e b e b 0 e e e
torque multiplication ratios . . . ... .

Gear data:
turbine transfer gearing. . . .... ..
range gearing . . . . . . ¢ .. .. .« o e
output transfer gearing . ... .. ...
accessory gearing . . .

o« & o

oooooo

e o o &

* e o

.

* o e @

ooooooooooooooo

oooooooooo

Description

Torque converter and planetary gear

3000 rpm
250 1b ft
150

Clockwise
Clockwise

Four 5/8-11 tapped holes in side
pads, each side

SAE 3 flange on converter housing
bolts to engine flywheel housing,
flex-plate drive

Front unmounted, converter enclosed
input flange for shaft and universal
joint coupling

Reverse, neutral, forward-1, forward-2

29.04 in. (approx)
31.84 in. (approx)
19, 36 in.
34.70 in.

800 1b (approx)
760 1b (approx)

2-stage, 2-phase, 4-element
Pump, 2 turbines, fixed stator
TT 240 - 5.1:1

TT 260 — 4. 8:1

6-pitch, straight spur
10-pitch, straight spur planetary
4-pitch, straight spur
6-pitch, straight spur

(Continued on next page)
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SPECIFICATIONS,

Item

Clutch data: type . ... ..

¢ & o o & o o o ¢ o

material. . . .. ... ... « e e s o

Parking brake: size, type

® & 0 5 e ® e o & o »

rating . . ° Ld - L] L] - * - ° . L4 L3 L

Flanges: input ... ... .« o e

front, rear outputs

Oil system:
ollpump . . & ¢ v v e e e e e e e e
SUMP + v o s o s o s o s &
oil type: above -10°F ... ... e e s e n o v s
below -10°F . ... .. .. ‘o
oilcapacity. « « ¢« « ¢ ¢ v v o v .. .. e e s e s .
oil filter . . . ¢ ¢« v v ¢ 4 i i i e e e e e e e e

converter-out oil temperature

main pressure, at full throttle . . ... ... ..
lube, at full throttle. . . . . . .. ... 0.0 ..
converter-out pressure, at full throttle stall. . .
converter-out pressure, at full throttle no load .

Control valve body: basic.
optional

Power takeoff:
basSiC v ¢« ¢ ¢ o ¢ ¢ ¢ e o « &

optional . ... ... e e s s s e .

mounting pad, right rear .

intermittent rating, hp .

* ® o o 9 o & o o ¢ @

® ¢ o 9 o v o e ¢ o o

» & o o o v vV e o o @

DATA - Continued

Description

Multidisk, hydraulic-actuated,
spring-released, oil-cooled,
automatic compensation for wear
Reaction plates — steel
Friction plates—sintered bronze on steel

10 x 1 1/2, expanding shoe, mechanical
30,000 1b in. at 1500 1b apply force

Mechanics 4C, 5C; Rockwell 5N;
Spicer 1480

Mechanics 4C, 5C, 6C; Rockwell 5N;
Spicer 1480

Input driven, gear type, positive
displacement

Integral, single

Hydraulic transmission fluid type C-1

Hydraulic transmission fluid type C-1.
Auxiliary preheat required to raise
temperature in sump and external
circuit compatible with ambient
temperature recommendations.

Automatic transmission fluid type A,

suffix A identification optional when

hydraulic transmission fluid type C-1

is not available.

8 1/2 US gal

Remote, furnished by customer -

250° F max

140 to 160 psi

15-30 psi

25 psi min

65 psi max

Clutch cutoff, hydraulic actuated
(air actuator optional)
Inching control, manual

None, opening covered

Engine driven, 0.909 x engine speed
SAE size A, 2-bolt

20 at 2600 engine rpm

(Continued on next page)
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SPECIFICATIONS, DATA - Continued

Item Description
Implement pump drive (pad at rear of input pump):
basic. . « .+ . . . ... o o s e e s e e «+ o «« SAE size C, 4-bolt
optional . . . . ¢ v v it e e e e e e e e e e e SAE size B, 2-bolt
TAtio o« ¢ v v o ¢ ¢ v e 0 4 s e e e e e e+ e« o 0.909 x engine speed
rating: intermittent, hp . . . . ... .. ... 80 at 2600 engine rpm
continuous, hp ... ... ... ... 50 at 2600 engine rpm

Gear ratios:
forward-1range—overall. . .. ... ...... 2.663:1)
forward-2 range—overall. . . . .. ... .... 0.659:1)
reverse-range —overall. . . .. .. ... e ... 1,964:1)
oil pump drive gears .. .. ...+ 00.4.. .. 1.100:1
power takeoff gears . . 4 ¢ v ¢ e s s e e 0o ..o 1,100:1

includes 0. 846:1
transfer gear ratio

Overall transmission torque ratios,

max at output stall: Converter — TT 240 TT 260
forward-1 ... ... ... e s e e o s 13.58:1 12.78:1
forward-2 . . ¢ . . ittt e e e v e e e e e 3.56:1 3. 36:1
TEVEISE + o o o o ¢ o o o o ¢ ¢ s s o s o o s o » o 10.00:1 9.42:1
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Section Il DESCRIPTION AND OPERATION

1. SCOPE

Included in this section is a general de-
scription of the TT 2220-1 Torgmatic Hydro
POWERSHIFT transmission and detailed de-
scriptions of components and their operation.
The action of the hydraulic system in neutral
and each operating range is explained and il-
lustrated in colored, individual hydraulic
schematics, The torque paths through the
transmission in neutral and each operating
phase are explained and illustrated in colored,
individual cross-section views.

2. GENERAL DESCRIPTION

a. TheModel TT 2220-1 transmissionis
a torque converter, planetary gear type (fold-
out 1). A 2-turbine torque converter is cou-
pled by gearsto a forwardplanetary gear set,
a reverse gear set, and adirect-drive clutch.
The driven elements of these three units ‘are
connected to output transfer gears which drive
output shafts extending forward and rearward
from a transfer case. The transfer case is
the lower section of the transmission housing.

b. Duringoperation, one orboth turbines
drive the range gearing. At high load demand
and low speed, the first turbine, assisted by
the second turbine as the output speed in-
creases, drives the gearing. When the first
turbine is driving, a freewheeling clutch in
the reduction gears between the first turbine
and range gearing is engaged. At low output
speed the second turbine is rotating at a slow
speed andnot contributing a significant amount
of torque. As the output speed increases, the
torque transmitted by the second turbine in-
creases and combines with the torque trans-
mitted by the first turbine to drive the range
gearing.

c. When a sufficient output speed is
reached, all torque is transmitted by the
second turbine to the range gearing, causing
the second turbine to overrun the first turbine.
The first turbine then freewheels. Thus,
there is automatic phasing between the two

turbines, caused by speedand load variations.
The two turbines extend the torque multipli-
cation range of the converter sufficiently, in
each gear range, to equal the range available
with a conventional torque converter and two
planetary gear ratios.

d. Rangesare selected by a single, man-
ual control which has selector positions at
neutral (N), forward-1(F-1), forward-2(F-2),
and reverse (R). Forward-1engages forward-
range clutch 11 (foldout 1); forward-2 engages
the direct-drive, or high-range clutch 13;
reverse engages the reverse-range clutch 9.

e. Para 3 through 13, below, describe
the major component groups and explain their
operation.

3. MOUNTING AND INPUT DRIVE

a. Two methods of coupling the engineto
the transmission are available. The remote-
mounted transmissions have an input shaft 11
(A, foldout 2) which is bolted to input drive
cover 13. The shaft extends through trans-
mission front cover 6 and is supported by
bearing8. The input shaftis splined for flange
3. Nut 1 and washer 2 retain the flange.

b. Whenthe transmission is mounted di-
rectly to the engine, no front cover is used.
Laminated, steel flex disks 3 and 4 (B, fold-
out 2) arebolted todrive cover 7 by the inner-
bolt circle. The outer-bolt circle engages
bolts installed in the engine flywheel. The
front flange of the torque converter housing
bolts to the engine flywheel housing. When a
dry flywheel housing is desired, a pressed
steel diaphragm 11, seal 10, seal ring 9, and
plug 8 are installed. These parts prevent oil
entering the flywheel housing but permit the
oil which lubricates the accessory gears to
return to the sump.

4. TWO-TURBINE TORQUE CONVERTER

a. The torque converter (foldout 1) con-
sists mainly of pump 5, first turbine 2, second
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turbine 3, and stator 4. The bladed elements
are cast aluminum. Pump 5 is the drive ele-
ment; turbines 2 and 3 are the driven elements;
stator 4 is the reaction element.

b. Two pairs of gears transmit the ro-
tation of the turbines to the range gear sec-
tion. Gears 8 and 22 (foldout 1) reduce the
speed from first turbine 2 and transmits it
through freewheel clutch 24 to gear 25, and
finally to range gear input shaft 23. Free-
wheel clutch 24 engages whenthe speed of gear
22 reaches the speed of gear 25. When gear
25 rotates faster, the freewheel clutch re-
leases. Gears 25 and 26 transmit rotation,
withan increase in speed, from second turbine
3 to the range gears.

5. FORWARD, REVERSE GEARING
AND CLUTCHES

a. Thereare onlytwo planetary gear sets
(12 and 10, foldout 1) in the model TT 2220-1
transmission. One is for forward drive at
low speed and the other is for reverse drive.
These planetary sets and their clutches are
described together because of their intercon-
nection and their use of common parts.

b. The forward- and reverse-range plane-
tary gear sets each have 10-pitch gears with
the same number of teeth on corresponding
gears. Ring gears have 59 teeth; pinionshave
19 teeth; integral sun gears have 21 teeth.
Each carrier supports four pinions on needle
roller bearings. The sun gear is the driving
member in each planetary. The carrier is
the reaction member in the reverse-range
planetary, and the ring gear is the reaction
member in the forward-range planetary. The
ring gear isthe driven member in the reverse-
range planetary, and the carrier is the driven
member in the forward-range planetary.

¢. Thereverse-range clutch hasfive ex~
ternal-tanged plates 7 (A, foldout 5) and five
internal-splined plates 8. The external-tanged
plates engage pins 18 in anchor assembly 16.
The internal-splined plates engage a splined
hub 11 which is attached tothe reverse-range
planetarycarrier assembly 10. The forward-
range clutch has plates 10 and 9 (B, foldout 5)
which are identical to those in the reverse-
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range clutch but only three of each are used.
The external-tanged plates engage the opposite
ends of the same pins as do the reverse-range
clutch plates. Anchor assembly 16 (A, fold-
out 5) is common to both clutches. Internal-
splined plates 9 (B, foldout 5) engage forward
planetary ring gear 11. Piston 1 (A, foldout
5) applies the reverse-range clutch. Piston
16 (B, foldout 5) applies the forward-range
clutch.

d. The position of the selector valve
determines which clutch i s engaged. When
the reverse-range clutch is engaged, the car-
rier is held stationary. The sun gear drives
the carrier pinions which, in turn, drive the
ring gear in reverse. The ring gear is at-
tached to the forward-range carrier which
transmits drive to the output transfer drive
gear. When the forward-range clutch is en-
gaged, the ring gear is held stationary. The
sun gear drives the carrier pinions which ro-
tate within the stationary ring gear. This
causes the carrierto rotate inthe same direc-
tion as the sun gear but at a slower speed.
The carrier is attached to the output transier
drive gear.

6. HIGH-RANGE CLUTCH

a. There is no gearing in high range.
A 3-plate clutch transmits torque at 1 to 1
ratio. Plates are identical to those used in
the other clutches. One external-tangedplate
9 (A, foldout 6) and twointernal-splined plates
10 are used. The external-tanged plate en-
gages pins 4 in transfer drive gear 3. The
internal- splined plates 10 engages hub 7 which
is splined to forward and reverse sun gear 6
(A, foldout 5). High-range piston housing 17
(A, foldout 6) i s bolted to drive gear 3 and
contains piston 13. Clutch pressure is re-
ceived through a drilled hub of piston housing
17 from a passage in rear cover 24.

b. When the high-range clutch is engaged,
hub 7 islocked into rotation with transfer drive
gear 3. This causes torque to be transmitted
from second turbine driven gear 3 (B, foldout
4), through sun gear 6 (A, foldout 5) and to
high-range clutch hub 7 (A, foldout 6). All
components of the reverse- and forward-range
planetary gear sets rotate as a unit with the
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high-range clutch during high-range operation.
There is no relative movement among any of
these parts during high-range operation.

7. OUTPUT TRANSFER GEARS, SHAFTS

a. Gears. There aretwo output transfer
gears. The drive gear 3 (A, foldout 6) is a
4-pitch, 52-tooth straight spur gear. It serves
also as a reaction plate for the high-range
clutch. The driven gear 16 (B, foldout 6) is a
4-pitch, 44-tooth straight spur gear. The
driven gear, located vertically below the drive
gear, is splined to rear-output shaft 19.

b. Output Shafts, Front Disconnect

(1) Rear-output shaft 19 i s supported
in the lower part of the transmission on ball
bearings 14 and 21. It is splined at the rear
for the rear output flange; at the front for the
front-output disconnect. The front-output
shaft 7 is supported at the rear by bushing 18
in rear-output shaft 19 (B, foldout 6).

(2) At the front, ball bearing 6 sup-
ports the front-output shaft in the transmis-
sion housing. A splined, sliding disconnect
coupling 10 may be shifted by forward and
rearward movement of shifter fork shaft 11
and fork 13. In the forward position, internal
splines in coupling 10 engage only the splines
on shaft 7. In the rearward position splines
on both shaft 7 and shaft 19 are engaged in
coupling 10. Spring-loaded detent balls 8
positionthe coupling inthe forward (released)
or rearward (engaged) position.

c¢. Output Flanges. Several optional types
and sizes of output flanges 3 are available for
the front- or rear-output shafts. The flanges
are splined to the shafts and retained by a
single nut at each flange. The nutshave nylon
annular inserts which provide a vibration-
proof means of locking the nut to the threaded
ends of the output shafts. Rear-output flanges
34 are available which have provisions for
mounting a parking brake.

8. PARKING BRAKE

An internal, expanding shoe-type brakeis
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available for mounting at the rear output of
the transmission (fig. I-2). The shoe assem-
bly back plate is bolted to bosses at the rear
of the transmission housing. The drum is
bolted to the rear-output flange. Thebrake is
manually applied.

9. POWER TAKEOFF, ACCESSORY
PUMP MOUNT

a. Engine-driven Power Takeoff

(1) At the rear of the transmission, at
the upper-right side, is a 2-bolt SAE mount-
ing pad. On transmissions which do not in-
clude a power takeoff, drive components are
deleted and this pad is covered by accessory
drive cover 12 (A, foldout 4). On transmis-
sions which include a power takeoff, an inter-
nal-splined shaft is located concentric with
the mounting pad.

(2) The power takeoff includes gear 1
(B, foldout 3), bearing 8, shaft assembly 10
and some minor parts. Gear 1 meshes with
input accessory drive gear 18 (A, foldout 3).
The gear is supported by bearing 8 (B, fold-
out 3) and is splined to shaft 12. Shaft 12 is
supported bybearing 13. Oil seal 10 (A, fold-
out 4) prevents oil leakage at the mounting pad.
The power takeoff rotates at 0.909 times en-
gine speed and in a clockwise direction, as
viewed from the rear.

b. Accessory Oil Pump Mounting. On
the rear surface of input-driven oil pump as-
sembly 6 (A, foldout 7) is an SAE mounting
pad. Two sizes of pads are available. Basic
equipment is a 4-bolt, SAE size C mounting
pad. Optional is a 2-bolt SAE size B pad.
When the smaller (size B) pad is used, drive
coupling 18 isrequired for B size spline. Ac-
cessory o0il pumps for either of the pads are
driven by an internal splinein accessorydriven
gear 43 (B, foldout 3). The accessory shaft
rotates at 0.909 times the engine speed and
clockwise as viewed from the rear.

10. OIL PUMP

a. EngineDriven, Accessible. Oil pump
6 (A, foldout 7) furnlshes the entire oil flow
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and oil pressure for all transmission opera-
tions. It isdriven bythe inputaccessory gear
18 (A, foldout 3) and rotates at any time the
engine rotates. Pump assembly 6 (A, foldout
7) includes two spur gears 12 and 15, body
assembly 8 and cover 17, Oil is picked up
from the transmission sump by suction tube 2
(A, foldout 4). Oil isdelivered to passages in
the transmission housing for distribution to
the control valve body and otherlocations. The
oil pump assembly is mounted outside of the
transmission and is conveniently accessible
without removing other major components.

b. Strainer, Optional Filter. All models
of thistransmission have a wire mesh strainer
assembly 24 (A, foldout 4) which fits into the
sump andover the lower end of suction tube 2.
The strainer assembly is easily removable
for cleaning or replacement. A full-flow oil
filter must be connected into the 0il system.
Two 1 1/16-12 tapped openings are provided
to connect the filter lines immediately above
the control valve mounting padon the left side
of transmission housing (fig. III-1). An ex-
ternal circuit must be connected between these
openings prior to operatingthe transmissions.

11. VALVE BODY ASSEMBLIES

a. Optional Types. Thereare three types
of control valve body assemblies available for
the TT 2220 model transmissions. The basic
transmission is equipped with the clutch cutoff-
type valve, in which hydraulic pressure from
the vehicle brake system releases the oper-
ating clutch. A variation of this type of con-
trol valve system is operated through an air
cylinder andpushrod by air from an airbrake
system. The third type of valve system isthe
inching control, in whicha manually-operated
valve permits slipping or full release of the
forward-1 or reverse clutch. Refer to sect.
I, para 7d and 8b and c for further informa-
tion on these controls.

b. Main-pressure Regulator,
Selector Valves

(1) Regardless of which control valve
body assembly is used, the major functions —
those of main-pressure regulation, and range
selection — are the same in all three valve
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body configurations. The control valve body
of each typeincludesthe main-pressure regu-
lator valve components in the upper bore of
the body; the optional valve in the middle bore;
and the selector valve components in the lower
bore. The main-pressure regulator valve
group includes items 6, 7, 8, 14 and 15 (B,
foldout 7). The selector valve group includes
items 28 through 35.

(2) The main-pressure regulator valve
is spring loaded and regulates the pressure
for clutchapplication. A trimmer is included
in the main-pressure regulator valve bore to
control the rate of clutch application. The
selector valve is a spool-type valve which is
manually moved lengthwise to the various
range positions. Spring-loaded ball detents
position the valve in each range.

¢. Clutch Cutoff Valve

(1) Clutch cutoff valve 21 (B, foldout 7)

-is located between the main-pressure regu-

lator valve and the selector valve. It is a
spool-type valve which is moved rearward by
spring 20 pressure, and forward by plug 22
when brake hydraulic pressure acts on the

plug.

(2) In thevariation whichis actuated by
brake air pressure, a miniature air cylinder
is mounted at the rear of the valve body. A
stem of the air cylinder moves valve 21 for-
ward. ‘

(3) In normal operation, valve 21 is
rearward. This allows main pressureto flow
tothe selector valve. When the vehiclebrakes
(hydraulic or air) are applied, valve 21 moves
against spring 20. This interrupts the flow of
main pressure to the selector valve and ex-
hausts clutch apply pressure, releasing what-
ever clutch has been applied.

d. Inching Control Valve

(1) The inching control valve, like the
clutch cutoff valve, is located between the
main-pressure regulator and the selector
valve. It is a spool-type valve which moves
lengthwise in its bore. Main pressure and
spring 43 (B, foldout 7) holds the valve for-
ward during normal operation. The rear stem
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of the valve is linked to a manual control by
which the valve canbe moved rearward. When
manual effort is relaxed, the valve returns to
its forward position. In its forward position,
the valve permits full main pressure to flow
to the selector valve.

(2) When the inching control valve is
moved rearward manually, main pressure
exerted on the operating range clutch is bled
off through a passage which leads to the re-
verse and forward clutch plate area. This re-
duces main pressure available to apply the
clutch, allowing it to slip., At the same time,
the oil being bled off cools and lubricates the
slipping clutch. The degree of rearward
movement of the inching valve determines the
degree of slippage, from full apply to full re-
lease. An inchingregulator valve 39 (B, fold-
out 7) and spring 38 maintains a uniform clutch
apply pressure at any given position of the
inching valve.

12. LUBRICATION, CONVERTER
REGULATOR VALVES

Both of these valves are spring-loaded,
disk-type valves located inside the transmis-
sion at the rear of the torque converter hous-
ing. The lubrication regulator valve 26 (B,
foldout 3) is in the oil cooler return circuit.
Its spring will hold the valve closed until lubri-
cation pressure reaches 20psi. Alloil in ex-
cess of that required for lubrication returns
to the sump. The converter pressure regu-
lator valve 23 is in the circuit which carries
oil from the main-pressure regulator valve to
the torque converter. Its spring will permit
a maximum of 80 psi inthe converter-in line.
All excess oil returns to the sump.

13. HOUSINGS, COVERS

a. Torque Converter Housing. The torque
converter housing 40 (B, foldout 3) is cast
aluminum. It covers the large front opening
of the transmission housing. It supports and
encloses thetorque converter components. It
is the front supporting member for the acces-
sory driven gears and the converter driven
gears, In direct-mounted transmissions the
front of the converter housing bolts to the en-
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gine flywheel housing. In remote-mounted
transmissions, it supports front cover 6 (A,
foldout 2).

b. Transmission Housing

(1) Transmission housing 8 (A, foldout
4)is cast iron and is the main structural mem-
ber of the transmission assembly. It supports
and encloses the rear end of the accessory
driven gears and converter driven gears. It
supports and encloses the range gearing and
clutches, output transfer gears, output shafts
and front-disconnect components. It provides
an external-mounting surface for the trans-
mission oil pump and accessory pump. It in-
cludes various passages, within the casting,
for oil circuits.

(2) Thelower section of the housingpro-
vides a sump for all oil necessary for opera-
tion, lubrication, cooling and control functions.
Flat mounting surfaces, with four 5/8-11 tap-
ped holes in each, are provided at each side
of the housing.

c. Front Cover. The transmission front
cover 6 (A, foldout 2), usedon remote-mount-
ed assemblies, is cast iron. Itis bolted to
the front flange of the torque converter hous-
ing. It supports the input shaft. It forms an
oil-tight enclosure for the torque converter
and accessory gear area.

d. Rear Cover. The transmission rear
cover 24 (A, foldout 6) is cast iron, and closes
the large circular opening at the rear of the
transmission housing. It supports the rear
end of the high-range clutch and output trans-
fer drive gear. The rear cover includes an
oil passage which connects the control valve
body and high-range clutch.

14, HYDRAULIC ACTION — GENERAL

a. System Components. The hydraulic
system includes every component which gener-
ates, directs, controls, or uses oil flow or
oil pressure. By this definition, practically
every part of the transmission can be con-
sidered a part of the hydraulic system (fig.
O-1). However, in the following explanation,
only those components which have a primary
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function in the hydraulic system are describ-
ed and their function explained. All compon-
ents have been physically described in pre-
ceding paragraphs 4 through 13.

b. Hydraulic Fluid. The hydraulic fluid
used in the transmission is an oil especially
processed for automatic transmissions (refer
to sect. I, para 9). It lubricates, cools and
controls the transmission and is the power
transmitting medium in the torque converter.
Its flowlubricates and cools the transmission,
its pressure applies clutches, and its velocity
and impact transmits power inthe torque con-
verter. The oil is pumped from and returns
to a single reservoir — the sump in the lower
part of the transmission housing.

c¢. Flow in Oil Filter, Cooler. Neither
of these items are an integral part of the trans-
mission. These units, and their lines and
fittings are furnished and connected by the
transmission customer. Oil picked up by the
pump, through a wire mesh strainer, is pump-
ed through a full-flow oil filter and returned
to the system. Oil leaving the torque con-
verter flows to a heat exchanger (cooler) and
returns tothe system. Oil returning from the
cooler takes two paths in the transmission.
Part of it flows into the lubrication system.
All oil not required for lubrication returns to
the sump.

d. Hydraulic Action in Torque Converter

(1) Thetorque converteris continuously
filled with oil during transmission operation.
The oil is pressure fed to the converter and
then circulates to the oil cooler and back tothe
transmission. The converter pump element
is driven by the engine. When the engine is
accelerated, the pump blades throw oil out-
ward and forward into the blades of the first
turbine. The impact of the oil causes the first
turbine to rotate and deliver power through
reduction gearingto the range gearing. At the
same time, the second turbine is rotating, but
at a lower speed.

(2) As output speed increases, the angle
of oil flow from pump to turbines changes.
When this occurs, oil strikes theblades of the
second turbine with sufficient impact to cause
the second turbine to assume partof the drive
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load and assist the first turbine. At a higher
output speed, the angle of oil flow from pump
to turbines is such that the second turbineis
transmitting all of the torque to the gearing.
Power from the second turbine isdelivered to
the range gearing by overdrive gears.

(3) From the turbines, oil flows inward
and rearward, between the blades of the stator.
The stator blades deflect the oil in the direc-
tion of pump rotation and into the pump blades.
The unexpended energy in the oil assists the
pump. This return of energy to the converter
pump is the key to the converter’s ability to
multiply torque.

e. Schematic Hydraulic Action Diagrams

(1) In the explanations of hydraulic ac-
tion under various given conditions in para 15
through 18, below, the oil circuits are colored
asindicated in each diagram (fig. II-1 through
II-5). The valves are shown in the positions
they are in normally for those conditions.

(2) Some of the diagrams illustrate the
clutch cutoff valve and others illustrate the
inching control valve. The action of either of
these valves is the same regardless of the
operating range. It is recommended that the
inching control valve be used only in forward-1
or reverse ranges. The hydraulic explana-
tions are referenced tothe corresponding me-
chanical actions (torque paths). In all for-
ward- and reverse-range hydraulic actions
there aretwo corresponding torque paths (first
and second turbine torque paths).

15. HYDRAULIC ACTION — NEUTRAL

a. Fig. II-1 illustrates the hydraulic sys-
tem's action when the range selector control
is in neutral position while the vehicle engine
is running. The oil pump draws oil from the
sump and pumps it tothe main-pressure regu-
lator valve (through the oil filter, if the trans-
mission is so equipped). Pressure on the
left end of the valve pushes the valve toward
the right, against its spring. When hydraulic
pressure balances spring force, main pres-
sure is regulated. All 0il not required to
maintain main pressure flows to the torque
converter, to charge it continually.
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Fig.I1.1. Hydraulic action in neutral, inching control valve released—schematic diagram

b. Pressureinthe converter-inline can-
not exceed 80 psi because the converter regu-
lator valve opens at this pressure. Oil which
escapes from the open valve returns to the
sump. Oil flows through the torque converter,

leaving it through the converter-out line. Oil
from the converter flows to the oil cooler and
returns to the transmission at the lubrica-
tion-pressure regulator valve. The lubrica-
tion-pressure regulator valve opens at 20 psi
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and returns all oil not required for lubrica-
tion to the sump. Oil at 20 psi flows into the
lubrication system.

¢. In the control valve body which in-
cludes the inching control valve, oil flows
from the main-pressure regulator valve by
two paths. One passage directs pressure to
the right-end of the inching control valve.
This pressure provides a positive retracting
force onthe valve to overcome the tendency of
pressure at the valve's other end to extend it
(rightward). A spring also pushes the valve
toward the left to keep it retracted when the
engine is not operating. The second path by
which oil leaves the main-pressure regulator
valve is through an orifice and a passage to
the left end of the inching regulator valve.

d. Mainpressure pushes the inching regu-
lator valve toward the right against a spring
which seats in the left end of the inching con-
trol valve. When the inching control valve is
released (retracted), main pressure and spring
force at its right end is sufficient to hold it
leftward. This exerts sufficient force on the
regulator spring to hold the inching regulator
valve leftward far enough toprevent oil escap-
ing to the clutch coolant passage. Thus, main
pressure is retained at the left end of the inch-
ing regulator valve.

€. Main pressure continues to the range
selector valve and surrounds the valve in the
detent area. A passage leading from the bot-
tom of the selector valve bore directs main
pressure toward the right and into the valve
bore again. Main pressure surrounds this
areaof the valve and leavesthebore at the top.
This passage directs main pressure to a ball
check valve and an orifice which are in parallel
passages leading to the trimmer valve. Oil
flowing upward at this point seats the check
valve and is blocked. Oil can flow through,
but is restricted by, the orifice.

f. Above the check valve and orifice,
main pressure is directed to the right end of
the trimmer valve plug. Here, main pres-
sure pushesthe trimmer valve plug toward the
left. This compresses the trimmer spring
and main-pressure regulator valve spring.
The compressed regulator valve spring exerts
a leftward force on the main-pressure regu-
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lator valve, pushing the valve leftward. This
restricts oil flowing to the converter-in line
andraises mainpressure. The purpose of the
trimmer valve is the reduction of clutch apply
pressure when a clutch begins to fill and the
restoration of full clutch apply pressure tothe
clutch when it is completely filled. This ac-
tion occurs each time the range selector valve
is moved from neutral to any range, or from
any range to another.

g. The clutch apply pressure is low in-
itially and restored to full value when the clutch
is filled because the oil required to fill a clutch
must flow through the orifice just below the
main-pressure regulator valve. Pressure is
reduced by the orifice. This lower pressure,
in turn, allows the trimmer valve plug to re-
turn toward the right. Oil displaced by the
rightward movement of the trimmer plug can
return rapidly to the selector valve by opening
the ball check valve — this insures rapid re-
duction of main pressure. When the clutch
fills, oil flow through the orifice, at the left
end of the main-pressure regulator, stops.
Clutchpressure then becomes equal tothe re-
duced main pressure, and begins to push the
trimmer valve plugleftwardagain. The check
valve closes and the rate of leftward move-
ment of the trimmer valve plug is controlled
by the flow of 0il through the orifice at theleft
of the check valve. When the trimmer valve
plug is fully leftward against its stop, full
main pressure is restored and acts upon the
applied range clutch.

h. In neutral, pressure cannot reach any
range clutch. Refer to fig. II-6 and para 20
for an explanation of the power flow through
the transmission in neutral. Hydraulic action
in neutral fortransmissions equipped with the
clutch cutoff type of control valve body as-
sembly is the same as that described in this
paragraph, above, except for c and d, per-
taining to the 1nch1ng control valve. Refer to
fig. II-3 and para 17a, below, for an explana-
tion of the clutch cutoff valve action.

16. HYDRAULIC ACTION —
FORWARD-1 RANGE

a. Fig. II-2 illustrates the hydraulic sys-
tem's action when the range selector control
is in forward-1 position. Oil flow in the sys-
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Fig. 11-2. Hydraulic action in forward-1 range, inching control valve released—schematic diagram

tem, except flow to the range clutch, is as reverse- and high-range clutches exhaust to

described in para 15a through g, above. the sump. Para 21 and 22, below, and fig.

II-7 and II-8 coverthe power flows through the

. b. In forward-1, pressure isdirected to transmission which correspond tothe hydrau-
the forward-range clutch, applying it. The lic conditions in this paragraph.
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¢. When the transmission is equipped
with the clutch cutoff-type control valve body
assembly, the hydraulic action is different
only for the clutch cutoff valve. Refer to para
17a, below, and fig. II-3, for an explanation
of the action of the clutch cutoff valve.

17. HYDRAULIC ACTION —
FORWARD-2 RANGE

a. Fig. II-3 illustratesthe hydraulic sys-
tem’'s action in forward-2 range when the sys-
tem includes the clutch cutoff type control
valve body assembly. The hydraulic action is
the same as described in para 15a through g,
above, except for ¢ and d describingthe inch-
ing control valve, and flow to the range clutch.

b. When the transmissionis equipped with
the clutch cutoff control, brake apply pressure
operates the valve. Fig. II-3 illustrates the
use of brake hydraulic pressure. However,
for vehicles equipped with air brakes, a small
air cylinder is attached to the control valve
body and its movement mechanically operates
the cutoff valve when air pressure is applied
to the air cylinder. Except for the type of
brake system furnishing pressure, the opera-
tion of the clutch cutoff valve is the same for
either system.

¢. When the vehicle brakes are applied,
brake pressure moves the clutch cutoff plug
and valve to the left. The valve's movement
cuts off the flow of oil to the range selector
valve and exhausts the pressure directed to
the applied clutch which, in this case, is the
high-range clutch. In addition, pressure is
exhausted from the right end of the trimmer
valve plug., This allows the trimmer valve
plugto move to the right, reducing main pres-
sure to its lowest value.

d. Whenthe clutch cutoff valve is applied
(vehicle brakes applied), the vehicle stops,
but the engine can be accelerated to provide
power for accessory pumps or other voca-
tional equipment while the vehicle is standing.
Such a stop does not require shiftingto neutral
and again to a travel range when travel is re-
sumed. When the brakes are released, a
spring pushes the clutch cutoff valve and plug
to the right and range-clutch pressure is

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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restored. The trimmer valve then acts asde-
scribed in para 15e, f and g, above.

e. Refer to para 23 and 24, below, and
fig. I-9 and II-10 for corresponding trans-
mission torque paths.

18. HYDRAULIC ACTION —
REVERSE RANGE

a. Inching Control Valve Applied

(1) Fig. -4 illustrates the hydraulic
system's action in reverse, with the inching
control valve applied. The hydraulic system
acts as described in para 15a through g, above,
except for oil flowto the reverse-range clutch.

(2) The range selector valve is in re-
verse-range position. This directs oil to the
reverse-range clutch, applying the clutch.

(3) When the inching control valve is
applied (manually moved toward the right), the
force of the inching regulator valve spring is
reduced. Main pressure against the left-end
of the regulator valve moves it rightward.
This movement uncovers a port which allows
oil to flow into the clutch coolant passage.
The amount of oil escaping into the coolant
passage is determined by the position of the
inching control valve. When the inching con-
trol valve is fully rightward, the coolant pas-
sage is completely uncovered; when partially
rightward, the passage ispartially uncovered.
When the passage is partially uncovered, the
inching regulator valve assumes a position
that results in a balance between clutch apply
pressure and inching regulator valve spring
force.

(4) When the clutch coolant passage is
completely uncovered, sufficient oil can flow
through it to reduce clutch apply pressureto a
negligible value. Clutch apply pressure falls
because main pressure is restricted by the
orifice below and at the left of main pressure
regulator valve. When clutch apply pressure
falls, the trimmer valve plug moves rightward
andmain pressure decreases. Thus, depend-
ing upon the position of the inching control
valve, clutch apply pressure can range from
very low to maximum.




DESCRIPTION AND OPERATION

secT 1l pAGE 11

PARA 18
‘ OIL_ PUMP
iy
OlL STRAINER

1

~J

o
CONVERTER-OUT
|==——= e
OlL FILTER CONVERTER-IN [
REV FWD A
R (1
]
OlL COOLER LUBRICATION REGULATOR TO FORWARD-2
. CLUTCH
CONVERTER-PRESSURE
REGULATOR VALVE
MAIN-PRESSURE
REGULATOR
VALVE TRIMMER PLUG Fro FORWARD-1
CLUTCH
ORIFICE
r CHECK VALVE
ORIFICE
. FROM HYDRAULIC
CLUTCH CUTOFF VALVE BRAKE SYSTEM
0
] L. MANUAL SELECTOR

IF:D'T VALVE

§ - b
RNFIF2

—

)

TO REVERSE CLUTCH “

W sump
@ MAIN PRESSURE

[0 CONVERTER-IN

I CONVERTER-OUT

LUBRICATION

BRAKE PRESSURE

X - INDICATES EXHAUST TO SUMP

Fig. II.3.  Hydraulic action in forward-2 range, clutch cutoff valve applied—schematic diagram

(5) When the inching control valve is
returned to released (full leftward) position,
full clutch apply pressure is restored after the
trimmer valve acts as explained in para 15e,
fand g, above. -

(6) Refer to para 25 and 26, below, and

fig. II-11 and II-12 for corresponding trans-
mission torque paths.
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b. Clutch Cutoff Valve Released It is shown in released position. In released

position, main pressure passes through the

(1) Fig. -5 illustrates the hydraulic = bore andaround the valve, to the range selec-
system's action in reverse range when the tor valve. Hydraulic action in the system is
clutch cutoff valve is included in the system. as described in para 15a through g, above,
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Fig. 11-5. Hydraulic action in reverse range, clutch cut off control released—schematic diagram

except for 15¢ and d which describesthe inch- (2) Refer to para 17a, above, for ex-
ing control valve. In addition, the range se- gﬁggum of the clutch cutoff valve when ap-
lec':tor valve is in reverse-range position. (3) Refer to para 25 and 26, below, and
This permits pressure to reach the reverse- fig. II-11 and II-12 for corresponding trans-

range clutch and apply it. mission torque paths.
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19. TORQUE PATHS THROUGH
TRANSMISSION — GENERAL

a. Para 20 through 26, below, -and fig.
II-6 through II-12 illustrate the pathsby which
power flows from the engine to the transmis-
sion output shafts. The cross-section views
each have a continuous red line from input to
output to indicate the components through which
power flows. Engagement of the turbine free-
wheel clutch is indicated by vertical, parallel
bars of color. Clutches which are applied in
the various gear ranges areindicated by hori-
zontal, parallel bars of color on the clutch
plates. Rotations are indicated by black ar-
rows on components.

b. Speedand load determine whether the

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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transmission torque flows through the first
and second or second only converter turbine.
The transition of the torque path from one
turbine to the other is automatic and involves
only hydraulic action within the torque con-
verter (refer to para 14d, above). Thus, there
is no difference in the valve hydraulic action
representing first or second turbine conditions
for each given range. For example, para 16,
above, and fig. II-2, which cover hydraulic
action for forward-1 range, apply equally to
para 21 and 22, below, and fig. II-7 and II-8.

Note: Fig. II-6 through II-12 illus-
trate the front-output disconnect in
the engaged position. If the discon-
nect coupling were moved forwardor
toward the left in the illustrations, the
front output shaft would not rotate.
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Fig 11-6.

20. NEUTRAL AND PTO — TORQUE PATH

a. Fig. II-6 illustrates the torque path
through the transmission and power takeoif
drive gear. No range clutches are applied.
Thus, there is no load on the turbine. Under
no-load condition, the second turbine will as-
sume the drive to the range gearing. Torque
cannot flow beyond the high-range clutch hub.

b. Torque from the engine flows through

secT |l PAGE 15
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Neutral and PTO—torque poth

the converter pump to the accessory drive
gear and into the oil pump drive gear and is
available for an accessory pump or other voca-
tional equipment at the oil pump gear shaft
internal splines. On transmissions which are
equipped with a power takeoff, a second gear
and shaft is located directly behind the oil
pump drive gear and shaft illustrated. The
flow of torque in the power takeoff drive is
identical to that illustrated for the oil pump
drive gear and shaft shown.
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Fig.11.7. Forward-1, first turbine—torque path

21. FORWARD-1, FIRST TURBINE —
TORQUE PATH

a. Fig. II-7 illustrates the torque path
through the transmission in forward-1 range
when load demand is high. Refer also tofold-
out 1 for identification of components. Torque
is transmitted hydraulically from the con-
verter pump to the first turbine at stall. From
the first turbine, torque flows through reduc-
tion gears and the engaged freewheel clutch to
the second-turbine driven gear. As output
speed increases, part of the torque is trans-

mitted by the second turbine to the second
turbine driven gear.

b. Inthe range gear section, the forward-
range clutch is applied, holding the ring gear
stationary. The forward-range sun geardrives
the forward-range planetary pinions, which
are forced to rotate within the stationary ring
gear. The carrier, to which the pinions are
mounted, is splined to and drives the output
transfer drive gear. The drive gear meshes
with the driven gear which, in turn, drives
the front- and rear-output shafts.
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Fig. 11-8. Forward-1, second turbine—torque path

22. FORWARD-1, SECOND TURBINE —
TORQUE PATH

a. Fig. II-8 illustrates the torque path
through the transmission, under lighter load
or higher speed conditions, in forward-1
range. Refer also to foldout 1 for identifica-
tion of components. Under these conditions,
oil from the converter pump blades is thrown
against the se cond-turbine blades because
there is no significant difference between the
pump and first-turbine speeds. From the

second turbine, torque is transmitted by an
overdrive gear set to the range gearing. The
turbine freewheel clutch is now disengaged
because the second-turbine driven gear over-
runs the first-turbine driven gear.

b. The forward-1range clutch is applied.
The torque path from the range gear section
of the transmission tothe front and rear out-
puts is identical tothat described in para 21b,
above.
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Fig. 11-9. Forward-2, first turbine—torque path

23. FORWARD-2, FIRST TURBINE —
TORQUE PATH

a. Fig. II-9 illustrates the torque path
through the transmission in forward-2 range
when load demand is high. The engine torque
is transmitted to the range gears in the man-
ner described in 21a, above.

b. Fromthe second-turbinedriven gear,
torque is transmitted through the sun gear
splines to the high-range clutch hub. The
high-range clutch is applied, locking the hub
to the output transfer drive gear. The torque
path from this point to the transmission out-
puts is as described previously — through the
output transfer driven gear and output shafts.
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24. FORWARD-2, SECOND TURBINE — the range gear section of the transmission is
TORQUE PATH as described in 22a, above.
a. Fig. II-10 illustrates the torque path b. From the second-turbine driven gear

through the transmission in forward-2 range to the transmission outputs,’ torque is trans-
under lighterload or higher speed conditions. mitted in the identical manner as described
The transmission of torque from the engineto  in 23b, above.
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Fig.1I-11. Reverse, first turbine—torque path

25. REVERSE, FIRST TURBINE —
TORQUE PATH

a. Fig. II-11 illustrates the torque path
through the transmission in reverse range
when load demand is high. The enginetorque
is transmitted to the range gears in the man-
ner described in 21a, above.

b. Inthe range gear section of the trans-
mission, the reverse-range clutch is applied.
This holds the reverse-range planetary car-
rier stationary. The second-turbine driven

gear drives the reverse-range sun gear which,
in turn, drives the reverse-range planetary
pinions. The pinions mesh with the reverse-
range ring gear and driveit in a direction op-
posite that of the sun gear. The ring gear is
attached to the forward-planetary carrier.
Thus, torque istransmitted from the reverse-
range ring gear, through the forward-range
carrier, to the output transfer drive gear.
The remainder of the torque path is identical
to that previously described except that rota-
tions are reversed.
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Fig.11-12. Reverse, second turbine—torque path

26, REVERSE, SECOND TURBINE — of torque from the engine to the transmission
TORQUE PATH range gearing is as described in 22a, above.
a. Fig. I-12 illustratesthe transmission b. From the second-turbine driven gear

torque path in reverse range under lighter to the transmission outputs, torque is trans-
loads or at higher speeds. The transmission mitted as described in 25a, above.
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Section Il PREVENTIVE MAINTENANCE

1. SCOPE

This section outlines the routine and
periodic procedures required to maintain
the transmission in good operating condition.
Care of the oil system, minor adjustments of
the transmission and control linkages, tests
to determine condition, instructions for ex-
tended storage, and troubleshooting are in-
cluded.

2. PERIODIC INSPECTIONS, CLEANING
a. Inspecting Exterior. The exterior of
the transmission should be cleaned and in-
spected at regular intervals. The severity of
service and operating environment will deter-
mine the frequency of such procedures. The
transmission should be inspected for loose
bolts, oil leaks, linkage troubles, and bent or
damaged oil lines. Oil leaks which cannot be
stopped by tightening the parts require im-
mediate attention. Linkage must bekept clean
and well lubricated.

b. Cleaning Breather. The prevalence
of dust and dirt will determine the frequency
at which the breather requires cleaning. Clean
the area around the breather (fig. I-2) before
removing it., Wash thebreather thoroughlyby
agitatingit in mineral spirits or gasoline. Dry
it thoroughly with compressed air, after clean-
ing. Always use a wrench of the proper size
to remove or replace the breather. Pliers or
a pipe wrench will crush or damage it, andpro-
duce metal chips which may enter the trans-
mission.

¢. Cleaning Oil Strainer. At each oil
change, the strainer assembly at the lower-
left side of the transmission housing should be
removed and cleaned. Note that the strainer
is offset toward thebottom of the transmission
and must be reinstalled inthat position. A new
gasket should be used. The interior end of the
strainer must slip over the oil pickup tube in
the sump. Examine the strainer flange care-
fully, for oil leakage, after the oil sump is
filled.

d. Water or Dirt in Oil. At each oil

change, examine the oil which is drained for
evidence of dirt or water. A normal amount
of condensation will emulsify in the oil during
operation of the transmission, However, if
there is evidence of water, check the cooler
(heat exchanger) for leakage between the water
and oil sides. Oil in the water side (radiator)
is another sign of leakage. This, however,
may indicate leakage from the engine oil sys-
tem. Anyaccumulation of sludge or soft dirtin
the sump should be removed with ""flushing oil."

e. Metal ParticlesinOil. Metal particles
except the usual minute particlesnormally re-
moved by the oil filter) in the oilindicate dam-
age to transmission parts. When this condi-
tion is found, the transmission should be dis-
assembled and closely inspected to find the
source. Metal contamination will require
complete disassembly and cleaning of lines,
cooler, filter and all areas where such parti-
cles may lodge.

3. CHECKING OIL LEVEL
a. Cold Check

(1) Two oil level check plugs arelocated
at the lower-right front of the transmission
housing (fig. I-1). Before startingthe engine,
remove the upper (Full) plug. Oil flowing from
this plug opening indicates sufficient oil in the
system to permit starting the engine. Add oil
to thislevel if none flows when the plug is re-
moved. Replace the plug.

(2) Start the engine andoperate at 1000-
1500 rpm with the transmission in neutral
range. Operate for approximately 1 minute-
to charge the hydraulic system.

(3) Add oil as required to establish the
oil level at the lower (Add) plug.

Note: — an oil check made at a lower
engine rpm may result inlow oil level
at operating speeds and temperature.
— Thermal expansion will raise the
oil level to approximately Full level
asthetransmission attains operating
temperature.
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b. Hot Check. Start the engine and run
it at 1000 to 1500 rpm until the transmission
reaches normal operating temperature (ap-
proximately 180° F). Then idle the engine and
shift through all range positions slowly. This
will insure that all parts of the system are
filled withoil. Shift to neutral and set the en-
gine speedatapproximately 1500 to 2000 rpm.
Remove the upper (Full) oil level check plug.
Oil should be at the level of the plug opening.
Add or drain oil to bring it to this level.

Note: A false oil level may be indi-
cated by foaming or spurting. A true
levelisindicated by a solid 0ll stream
flowing from the check plug.

Note: The transmission maybe oper-
ated safely aslong asthe oil is above
the level of the lower (Add) oil check

plug.

4, MAINTENANCE INTERVALS

a. Use Determines Frequency. The se-
verity of service and the environment in which
the transmission operates will determine the
frequency of some maintenance operations.
Under very dusty ordirty operating conditions,
the transmission o0il should be changed more
often. Oil should be changed immediately if it
has been subjected to overheating — indicated
by discoloration and. a strong odor. The oil
strainer should be cleaned at every oil change.
The breather will require more frequent clean-
ing when dirt and dust conditions are severe.
Inspection of the breather will usually reveal
whether cleaning is required (refer to 2b,
above). B

b. When to Change Oil. Generally, the
0il should be changed after each 1000 hours of
operation, For severe service, refer to a,
above. Refer also to para 2, above, before
changing oil.

5. CHANGING OIL, FILTERS

a. DrainingQil. Thetransmission should
be at operating temperature (180° F) when the
oil is changed. Remove the plug at the left
rear of the transmission housing. Remove the

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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Fig.IlI-1. Pressure and temperature check points

oil filter element from the remote-mounted
filter. Remove, clean and reinstall the strain-
er assembly (fig. I-1), as outlined in para 2c,
above. Let the oil drain for 30 minutes, if
time permits. Installa new oil filter element
and gasket. Install the oil drain plug.

b. FillingOil System. Add 7 1/2 gallons
(initial fill), or 6 1/2 gallons after oil change,
of the specified oil tothe transmission. Refer
to sect. I, para 9. Then proceed as outlined
in para 3b, above, adding oil as required to
establish the correct oil level for operation.

6. OIL CAPACITY

The TT 2220-1 transmission requires ap-
proximately 8 1/2 US gallons of 0il —exclusive
of the external cooler and filter circuits.
However, some oil will be trapped and will not
drain. Thus, refilling at oil changes will not
require as much oil as a transmission which
is dry after rebuild.




PARA 7-9
7. PRESSURES, TEMPERATURES

Fig. ITII-1 illustrates the points where the
transmission temperature and pressures may
be measured. The vehicle may be equipped
with a temperature gage and a pressure gage.
If so, the temperature gage is connected to
register the converter-out (to cooler) temper-
ature, and the pressure gage registers clutch
pressure. Clutchpressure during normal op-
eration in any gear or in neutral is approxi-
mately equal to main pressure andmaybe re-
garded as main pressure. However, while
either the clutch cutoff control, or inching
control isbeingused, clutchpressure may fall
to practically zero. This does not indicate
that main pressure has decreased. Therefore,
when checking main pressure, neither of these
controls must be activated.

8. CHECKING, ADJUSTING LINKAGE

a. See Vehicle Manual Instructions. The
specific design of control linkages for range
selection, front output disconnect and inching
control (when used) depends upon the installa-
tion. Control linkages are provided by the ve-
hicle manufacturer. Therefore, only general
instructions for linkage adjustments can be
provided in this manual.

b. Selector Linkage. The selector link-
age must be adjusted so that the operator's
control and the selector valve are both in the
desiredrange at the same time. Make the ini-
tial adjustment in neutral. Then shift through
all range positions to make sure that the se-
lector valve is in full detent position in each
range. Adjust the inching control linkage so
that the inching control valve has full travel
from retracted to extended positions. Link-
age must be kept clean and well lubricated.
Bent or damaged linkage must be repaired or
replaced.

¢. Front-output Disconnect. The front-
output disconnect shaft position must be ad-
justed by disconnecting the linkage and rotat-
ing the shaft. Push the shaft inward (toward
the rear) to its engaged position. A spring-
loaded detent will indicate engaged position.
When the disconnect is engaged, adjust the
shaft (by rotating it) until the measurement

PREVENTIVE MAINTENANCE
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from the center of the linkage pin hole to the
front face of the transmission housing (split
line) is 0. 170 to 0. 210 inch.

9. TRANSMISSION STALL TEST

a. Definition, Purpose

(1) A stall check determines condition
while the output shaft is prevented from turn-
ing and the engine is running at wide-open
throttle. The stall test indicates whether or
not the engine and transmission-converter are
performing satisfactorily as a unit.

(2) It will be necessary to refer to the
engine-converter matchedperformance curve
to determine the recommended engine speed
at stall. This data is available from your
dealer, or from Allison Division, GMC. Stall
tests maybe made in any range, if necessary.
However, such tests in the lower range must
be made with extreme caution because of the
high torque delivered at the transmission out-
put shaft. For this reason, stall tests should
be made only in the high range, unless con-
ditions warrant tests in other ranges.

b. Procedure. With thetransmission at
normal operating temperature of at least 180
degrees F, connect a tachometertothe engine,
apply the vehiclebrakes securely and shift the
selector control tohighrange. Accelerate the
engine to wide-open throttle. Record the en-
gine speed at wide-open throttle, after reach-
ing a stabilized engine rpm, and converter
temperature reaches 225 degrees F minimum.
Do not let converter-out oil temperature ex-
ceed 250 degrees F.

Caution: Because of the rapid rise
in oil temperature, the stall condition
shouldnever be maintained for more
than 30 seconds at one time. Ap-
proximately 2 minutes should be al-
lowed between tests for cooling and to
prevent overheating. During this
2-minute period, the selector control
should be moved to neutral and en-
gine speed maintained. Momentarily
throttle the engineback when shifting
to neutral.
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c. Results. Under stall test conditions,
a comparison of the actual engine speed with
the established normal speed for such condi-
tions will indicate whether the engine or trans-
mission is malfunctioning. To determine the
desired engine speed at stall, refer to the
engine-converter matched performance curve
for the particular installation. Refer to the
TROUBLESHOOTING CHART, endof this sec-
tion, for possible causes of stall test devia-
tions from normal.

Note: Because of effects of ambient
temperature, altitude, engine acces-
sory loss variations, etc., on power
input tothe converter, the actual en-
gine stall speed may vary + 150 rpm
from the estimated value shown on
the engine-converter match chart for
normal installation.

10. STORAGE

a. Period of Storage. The preparations
to be made for storage of a transmission will
depend upon the conditions under which it isto
be stored and the period of time involved.
Under severe storage conditions, preserva-
tive measures should be used if theidle period
is to exceed one week, The following proce-
dures will give protection for twelve months.
Repeat the process if the storage procedure
exceeds this period.

b. Preservatives and Procedures. Pro-
tective 0il must meet government specification
USA 2-126 grade 1. Grease mustmeet speci-
fication ANC 124d. Moistureproof tape is re-
quired. Drain the oil while the transmission
is at operating temperature (approximately
180° F). Refill the system with preservative
oil and raise the transmission temperature to
approximately 225° F. Shift the transmission
slowly through all selector positions to thor-
oughly distribute the oil.

Note: Do not operate the vehicle to
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raise the temperature. Rather, lock
the vehicle brakes, shift to forward-2
selector position and run the engine
at approximately 1000 rpm. On ve-
hicles equipped with clutch cutoff
control, do not apply the brakes but
block the vehicle against forward
movement.

Stop the engine and allow the transmission to
cooluntil the heat of the sump canbe tolerated
byhand. Tape all openings, and tape or grease
all exposed metal surfaces. When outside
storage is necessary, provide a ventilated,
rainproof covering.

c. Return toService. Remove the mois-
tureproof tape and grease. Start the engine
and run it at idle speed until the oil temper-
ature reaches 150° F. Drain the oil and refill
as outlined in para 4 through 6, above.

Note: Do notoperate the vehicle while
using preservative oil except for mini-
mum necessary time and distance.

11. TROUBLESHOOTING

a. General. Troubleshooting isthe sys-
tematic search for and location of malfunctions
in the engine or transmission which affect
transmission performance. A thorough study
of the description and operation of components
and the hydraulic system in sect. II will be
helpful in troubleshooting. The engine and
transmission must be regarded as a single
package during troubleshooting.

b. Troubleshooting Chart. The following
chart outlines the possible causes and reme-
dies for transmission troubles. Capital let-
tersindicate the symptom; numerals following
the symptom indicate several possible causes;
numerals in the right column indicate reme-
dies for the correspondingly numbered causes
in the left column.
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TROUBLESHOOTING CHART

Cause

A. LOW MAIN PRESSURE

1.

Low oil level

Clogged oil strainer
Clogged oil filter

Weak or broken main-pressure
regulator valve spring

Inching control adjustment not
fully retracted

Oil pump worn

Air leak at intake side of oil pump

Internal oil leakage

Brake hydraulic (or air) pressure
applying clutch cutoff valve

External oil leakage
OVERHEATING

High oil level

Clutch failed

Vehicle overloaded

Low main pressure
Engine water overheated

Cooler oil or water line kinked or
clogged

LOW CLUTCH APPLY PRESSURE
Low main pressure

Clutch piston seal rings failed
Clutch cutoff valve sticking
Inching control valve sticking

Internal oil leakage

O)O’I:&OJN

Remed

Add oil to correct level (sect. I,
para 3)

Clean strainer (sect. III, para 2c)
Replace filter element (sect. I,
para 5)

Replace spring (sect. VI, para 9)

Adjust linkage (sect. III, para 8)

Rebuild oil pump (sect. VI, para 8)
Check pump mounting bolts. Check
oil pickup tube and nut (sect. VI,

para 3)

Disassemble transmission, rebuild
subassemblies as required

Check brake residual pressure (brakes
released). Check brakes for full
release

Tighten bolts or replace gaskets

Restore proper oil level (sect. I,

para 3)

Rebuild transmission (sect. IV thru VIII)
Reduce load

Refer to A, above

Correct engine overheating

Clean or replace line

Refer to A, above

Overhaul transmission

Rebuild control valve body assembly
(sect. VI, para 9)

Rebuild control valve body assembly
(sect. VI, para 9)

Overhaul transmission

(Continued on next page)
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TROUBLESHOOTING CHART - Continued

Cause Remedy

D. AERATED OIL (foaming)

1. Incorrect type oil used 1. Changt; oil, use proper type (sect. III,
para 5

2. High oil level 2. Restore proper oil level (sect. I,
para 3)

3. Low oil level 3. Restore proper oil level (sect. I,
para 3)

4, Air entering suction side of oil pump 4, Check oil pump bolts and gasket.

Check oil pickup tube and nut.
E. VEHICLE WILL NOT TRAVEL
1. Low main pressure . Refer to A, above

1
2. Low clutch apply pressure 2. Refer to C, above
3. Selector linkage broken or disconnected 3. Repair or connect linkage (sect. III,

para 8)
4, Internal mechanical failure 4, Overhaul transmission
F. CLUTCH CUTOFF VALVE INEFFECTIVE
1. Valve or plug sticking in bore 1. Rebuild control valve body assembly
(sect. VI, para 9)
2. Brake apply hydraulic pressure 2. Check pressure at control valve (full
not reaching control valve release at 300 psi)
3. Brake apply air pressure not reaching 3. Check at air cylinder for brake-apply
air cylinder pressure
4, Plunger sticking in air cylinder 4. Check operation of air cylinder

G. VEHICLE TRAVELS IN NEUTRAL WHEN ENGINE IS ACCELERATED

1. Selector linkage out of adjustment 1. Adjust linkage (sect. III, para 8)
2. Clutch failed (won't release) 2. Overhaul transmission

H. VEHICLE LACKS POWER AND ACCELERATION AT LOW SPEED

1. Low main pressure

2. Low clutch apply pressure

3. Turbine freewheel clutch failed
4, Engine malfunction

Refer to A, above

Refer to C, above

Overhaul transmission

Check engine — refer to engine
service manual

i O DN =
e ¢ e




PARA 1-3

SECT 1V PAGE 1

Section IV GENERAL OVERHAUL

1. SCOPE

This section provides preliminary infor-
mation in preparing for the overhaul of a trans-
mission. Tools and equipment needed are dis-
cussed. Replacement parts and service kits
are covered. The importance of careful han-
dling and cleanliness is stressed. Helpful
information on inspection of parts is given.
General information on the removal and in-
stallation of the transmission is included.
Standard torque specifications for bolts and
nuts are tabulated. An explanation of wear
limits is made.

2. CHANGES IN MODEL, PROCEDURES

The release of new assemblies and/or
product improvements may require new or
different overhaul procedures. Major changes
will be covered in supplementary information
to this manual. Consult your dealer or dis-
tributor for the latest information. Give the
model, assembly part number and serial
number stamped on the transmission name
plate (refer to sect. I, para 4).

3. TOOLS, EQUIPMENT NEEDED
a. In addition to ordinary mechanic's

hand tools, the following item s should be
available.

(1) Chainhoist (at least 1/2ton capacity).

(2) Suitable disassembly and assembly
table.

(3) Press (for removal, installation of
press-fit parts).

(4) Supply of wood blocks.

(5) Clean wiping cloths (do notuselinty
waste).

(6) Parts receptacles.

(7) Cleaning equipment (brushes, sol-
vent, etc.)

(8) Torque wrenches.
(9) Oil-soluble grease.

(10) Dry ice (for cooling press-fit spin-
dles, etc.)

(11) Hot plate or heating equipment to
provide oil at 200° F (for heatingbearings be-
fore installation).

b. A puller kit or improvised puller is
required for removing the torque converter
pump, bearing and accessorydrive gear from
the ground sleeve. If a pullerkit is notavail-
able, an improvised puller similar to that il-
lustrated in fig. IV-1 may be fabricated. The
principal dimensions are given in the illus-
tration.

c. When interference-fit input and output
flanges are supplied with the transmission, a
puller is required for their removal. The
variety of flanges available will determine the
specific puller required to remove them (refer
to para 8, below).

{A72:Y8 X 4 FULL THREAD

~5/16-24 THREAD

Fig. IV-1. Improvised puller for converter pump

assembly
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4. REPLACEMENT PARTS

a. Ordering Information. Refer to sect.
I, para 5, for information on ordering parts
or service Kkits,

b. PartsNormally Replaced. The follow-
ing parts are normally replacedateach trans-
mission rebuild.

(1) Gaskets.
(2) Cotter pins.
(3) Lock strips.

(4) Washers or snap rings damaged by
removal.

(5) Oil seals (when removed).

Caution: Donotburn discarded Teflon
seals in a closed area, since toxic
gases could result.

c¢. Service Kits. Make use of the repair
and overhaul kits which are available for cer-
tain transmissions and subassemblies. ‘See
sect. I, para 5 on how to order.

5. CAREFUL HANDLING

During all rebuild procedures, parts and
subassemblies must be handled carefully to
preventnicking, scratching and denting. Parts
which fit together closely but with operating
clearance will stick if damaged only slightly.
Parts which depend upon smooth surfaces for
sealing may leak if scratched. Such parts
should be carefully handled and protected dur-
ing removal, cleaning, inspection and instal-
lation.

6. CLEANING, INSPECTION

a. General. All parts must be clean to
permit effective inspection. Atassembly it is
very important that no dirt or foreign matter
be allowed to enter the transmission. Even
minute particles can cause the malfunction of
close fitting parts such as valves.
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b. Cleaning Parts

(1) All metallic parts of the transmis-
sion except bearings should be cleaned thor-
oughly with volatile mineral spirits, or by the
steam-cleaning method. Do not use caustic
soda solution for steam cleaning.

(2) Parts should be dried with com-
pressed air. Steam-cleaned parts should be
oiled immediately after drying.

(3) Clean oil passages by working a
piece of wire back and forth through the pas-
sages and flushing with spirits. Dry the pas-
sages with compressed air.

(4) Examine parts, especially oil pas-
sages, after cleaning, to make certain they
are entirely clean. Reclean themifnecessary.

c¢. Cleaning Bearings

(1) Bearings that have been in service
should be thoroughly washed in volatile miner-
al spirits.

(2) If thebearingsare particularly dirty
or filled with hardened grease, soak them in
the spirits before trying to clean them.

(3) Before inspection, oil the bearings
with the same type of 0il that will be used in
the transmission.

Note: Never drybearings with com-
pressed air. Do not spin bearings
while they are not lubricated.

d. Keeping Bearings Clean. Since the
presence of dirt or grit in ball bearings is
usually responsible for bearing failures, it is
important to keep bearings clean during in-
stallation and removal. Observance of the fol-
lowing rules will do much toinsure maximum
bearing life.

(1) Donot remove the wrapper from new
bearings until ready to install them.

(2) Do not remove the grease in which
new bearings are packed.

(3) Do not laybearingson a dirty bench;
place them on clean paper.
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(4) If assembly is not to be completed
at once, wrap or cover the exposed bearings
with clean paper or cloth to keep out dust.

e. Inspecting Cast Parts, Machined
Surfaces

(1) Inspect bores for wear, grooves,
scratches, and dirt. Remove scratches and
burs with crocus cloth. Remove foreign mat-
ter. Replace parts that are deeply grooved
or scratched.

(2) Inspectall oil passages for obstruc-
tions. If an obstruction is found, remove it
with compressed air, or by working wireback
and forth through the passage and flushing it
out with cleaning solvent.

(3) Inspect mounting faces for burs,
scratches, nicks, and foreign matter. Re-
move such defects with crocus cloth or a soft
stone. If scratches are deep, replace thede-
fective part.

(4) Inspect threaded openings for dam-
aged threads. Chase damaged threads with
the correct size tap.

(5) Replacehousings or other castparts
that are cracked. '

(6) Inspect all machined surfaces for
damage that could cause oil leakage or other
malfunction of the part. Rework or replace
the defective parts.

f. Inspecting Bearings

(1) Inspect bearings for roughness of
rotation. Replace a bearing if its rotation is
still rough after cleaning and oiling.

(2) Inspect bearings for scored, pitted,
scratched, cracked, or chipped races, and
for indication of excessive wear of rollers or
balls. If one of these defects is found, re-
place the bearing.

(3) Inspectadefectivebearing'shousing
and shaft for grooved, burred or galled con-
ditions that would indicate that the bearing has
been turning in its housing or on its shaft. If
the damage cannot be repaired with crocus
cloth, replace the defective part.

GENERAL OVERHAUL
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(4 Wheninstalling abearing on a shaft,
heat the bearing to 200° F on an electric hot
plate or in an oil bath. Coat the mating sur-
faces with white lead and use the proper size
installation sleeve and an arbor press to seat
the bearing.

(5) If abearing must be removedor in-
stalled without a sleeve, be careful to press
only on the race whichis adjacent tothe mount-
ing surface. If an arbor press is not avail-
able, seat the bearing with a drift and a ham-
mer, driving against the supported race.

g. Inspecting Bushings, Thrust Washers

(1) Inspect bushings for roundness,
scores, burs, sharp edges, and evidence of
overheating. Remove scores with crocus
cloth. Remove burs and sharp edges with a
scraper or knife blade. If the bushing is out-
of-round, deeply scored, or excessively worn,
replace it, using the proper size replacer.

Note: Sometimes it is necessary to
cut out a defectivebushing. Be care-
ful not todamage the bore into which
the bushing fits.

(2) Inspect thrust washers for distor-
tion, scores, burs, and wear. Replace the
thrust washer, if it is defective or worn. It
is much less expensive to replace such parts
than to replace converter elements or trans-
mission gearing, which can fail due to defec-
tive bearings, bushings, or thrust washers.

h. Inspecting Oil Seals, Gaskets

(1) Inspect seal rings for cuts and hard-
ness. Replace seal rings if these defects are
found.

(2) When replacing lip-type seal rings,
make sure the spring-loaded side is toward
the oil tobe sealed in (toward the inside of the
unit). Use a nonhardening sealing compound
on the outside diameter of the seal tohelp pre-
vent oil leaks.

(3) Replace all composition gaskets.

(49 Inspect hook-type seal rings for
wear, broken hooks, and distortion.
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(5) Install a new hook-type seal ring
if it is worn so much that there is no gap
between the hooks of the seal ring when it
is installed.

(6) The sides of the seal ring should be
smooth (0.005-inch maximum side wear). The
sides of the shaft groove (or thebore) in which
the seal ring fits should be smooth (50 micro
inches equivalent) and square with the axis of
rotation within 0. 002 inch. If the sides of the
ring grooves have tobe reworked (0. 020-inch
maximum side wear), install a new seal ring.

i. Inspecting Gears

(1) Inspect gears for scuffed, nicked,
burred or broken teeth. If the defect cannot
be removed with a soft stone, replace the gear.

(2) Inspectgearteeth for wear that may
have destroyed the original tooth shape. If
this condition is found, replace the gear.

(3) Inspect the thrust faces of gears for
scores, scratches, and burs. Remove such
defects with a soft stone. If scratches and
scores cannot be removed with a soft stone,
replace the gear.

j. Inspecting Splined Parts. Inspect
splined parts for stripped, twisted, chipped,
or burred splines. Remove burs with a soft
stone. Replace the part if other defects are
found. Spline wear is not considered detri-
mental except where it affects tightness of fit
of the splined parts.

k. Ingpecting Threaded Parts. Inspect
parts for burred or damaged threads. Re-
move burs with a soft stone or fine file. Re-
place damaged parts.

1. Ingpecting Snap Rings. Inspect all
snap rings for nicks, distortion, and exces-
sive wear. Replace the part if one of these
defects i s found. The snap ring must snap
tight in its groove for proper functioning.

m. Inspecting Springs. Inspect all the
springs for signs of overheating, permanent
set or wear due to rubbing adjacentparts. Re-
place the spring if any one of these defects is
found.
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7. REMOVING, INSTALLING
TRANSMISSION

Drain the oil from the transmission. If
possible, it should be allowed to drain over-
night, and while the transmission is warm.
Replace the drain plug. Consult the vehicle
service manual for specific instructions for
removal and installation, since applications
will differ. Be sure all linkages, controls,
cooler and filterlines, temperature andpres-
sure connections, input and output couplings,
and mounting bolts are disconnected before
the transmission is removed and reconnected
after the transmission is installed. Two
3/4~10 tapped openings are provided at the top
of the transmission housing for lifting the as-
sembly. Bolts or eyebolts may be installed
into these openings. Clean the exterior of the
transmission. Steam cleaning should be fol-
lowed immediately by disassembly since con-
densation should not be allowed to remain in
the transmission to cause rust.

8. REMOVING, INSTALLING DRIVE
FLANGES

a. Removing. When interference-fit
drive flanges are used, they should be removed
before further disassembly is started. A
heavy-duty pullerkit is required. The trans-
mission drive flanges must be prevented from
rotating while the puller is used. A heavy
steel plate may be bolted to the ears of the
flange to provide a grip for the puller jaws.
Drill the center of the plate to let the puller
screw pass through tothe transmission shaft.
Use bolts to fasten the plate at all bolt loca-
tions on the flange. Such a plate will prevent
distortion of the flange duringthe pulling pro-
cess. Theplate should be at least 1linch thick.
It may be tapped for a puller screw in the
center if a puller kit is not available. The
puller screw should be at least 1 inch in di-
ameter, should be heat treated and have a fine
thread (1-14). A typical improvised puller is
illustrated in fig., IV-2,

b. Installing. Be sure that spacers or
other parts are in place onthe shaft which re-
ceives theflange. Inspect the shaftand flange
splines for dirt, paint, rust, burs and rough
spots. Remove any of these. Coat the shaft
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LOCATE BOLT

HOLES TO MATCH
TYPE FLANGE TO
BE PULLED
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SCREW MIN.LENGTH-9"
1" NF THD.

SPACER

Fig.1v-2.

splines with light bearing grease. Greasethe
oil seal lip. Heat the flange to approximately
300° F. While it is hot, quickly install it on
the shaft. Seat it immediately and install the
nut which retains it. Tighten the nut before
the flange cools. Recheck the nut for tight-
ness after the flange cools.

9. WEAR LIMITS

Refer to sect. VIII for general and specific

Improvised puller for interference- fit flanges

information covering parts fits, clearances
and wear limits.

10. TORQUE SPECIFICATI ONS

Unless otherwise specified in the text of
sect. V through VII or in fig. IV-3, the torque
specifications in the following chart will apply
to allassembly procedures. Refertofig. IV-3
for convenient reference to the torque required
to tighten all threaded items visible in the
transmission cross section.

(Torque Specification Chart follows on next page)
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Size

1/4

5/16

3/8

7/16

1/2

5/8

Threads
per inch

20
28

18
24

16
24

14
20

13
20

11
18

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
STANDARD TORQUE SPECIFICATIONS

(All torque values are given in pound feet)

Standard heat-
treated bolts
and screws

9-11

10-12

13-16
14-18

26-32
33-40

42-50
50-60

67-80
83-100

117-140
134-160

Special heat-treated bolts,
screws, Allen-head screws
and self-locking capscrews

LS DT

9-11
10-12

17-20
19-23

36-43
41-49

54-65
64-77

81-97
96-115

164-192
193-225

PARA 10

Nuts

14-18

33-40

134-160
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103026 179861 179847
451006  33-40 LB FT 42-50 LB FT - 26-32 LB FT
17.20 1B FT
9409514
17-20 LB FT
179882 =w D
67-80 LB FT —
B s ——————— ———
1 : : ‘ 9409231
y 3643 LB FT
181441
o - X5 = 83.100 1B FT
® a B 5
9416389
600-800 LB FT =
® & = =
179840
9409011 26-32 1B FT
17-20 LB FT
560545 ,
_41-49 LB FT 9416389
600-800 LB FT
9409259
36.43 LB FT

9416389

600-800 LB FT

9409033
9409052 41-49 LB FT.
8197 LB FT

Fig.1V-3. Cross-section view of TT 2220-1 transmission, showing torque specifications
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Section V' DISASSEMBLY OF TRANSMISSION
INTO SUBASSEMBLIES

1. GENERAL

a. Scope

(1) The disassembly procedures inthis
section describe the disassembly of the trans-
mission into its subassemblies. Rebuild of
the subassemblies is described in sect. VI.
Assembly of the transmission from subassem-
blies is described in sect. VII.

(2) Para 2, below, describes disas-
sembly of the engine mount model, while para
3, outlines disassembly of the remote mount
model. Para 4, below, explains the possibility
of removing the high-range clutch, the for-
ward-range clutch and planetary and the re-
verse-range clutch and planetary, while the
transmission is installed in the vehicle.

(3) Referto cross-section drawing (fold-
out 1) for functional location of parts. Refer
todisassembly and assembly pictures and ex-
ploded views (foldouts 2 through 7) for parts
identification.

, ) TORQUE CONVERTER
HOUSING

OIL PUMP

REAR COVER

MAIN HOUSING

PARKING BRAKE

Fig.V-1.

Lifting transmission

b. Preparation for Disassembly

(1) Drain the transmission if it was not
drained before removing from drive line.

(2) Refer to sect. IV, para 3 on tools
and equipment before beginning disassembly.
2. DISASSEMBLY OF ENGINE

MOUNT MODEL

a. Removal of Minor Assemblies

(1) Install the eyeboltsinholesprovided,
attach hoist hooks and set the transmission on
a table in the vertical position (fig. V-1).

(2) Remove the oil drain plug and drain
oil and reinstall (fig. V-2).

(3) Remove sixbolts and six lock wash-
ers. Remove the oil strainer assembly and
gasket (fig. V-2).

(4 Remove six bolts and lock washers
from the core hole cover and remove cover
and gasket (fig.- V-1).

GASKET

Oll. DRAIN PLUG

OIL STRAINER ASSY

Fig.V-2. Removing oil strainer and gasket
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_ Olt PUMP

CONTROL VALVE
8ODY

REAR OUTPUT
FLANGE . «

Fig.V-5. Removing (or installing) rear output flange Fig. V-8. Removing valve body and gasket
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(5) Remove four bolts and remove the
brake drum (fig. V-3).

b. Removal of Output Flanges

(1) Using a 1 7/8-inch socket, remove
the rear output flange nut and washer. To
keep the flange from rotating, install twobolts
into the front output flange and place one end
of a bar between the bolts and rest the other
end against the assembly table (fig. V-4).

(2) Remove front output flange nut and
washer, using the same procedure.

(3) Using a flange puller, remove the
front and rear output flanges (fig. V-5).

c. Removal of Brake Assembly

(1) Remove two springs, spacer, two
brake shoes and brake apply arm (fig. V-5).

(2) Remove four bolts and brake back
plate (fig. V-6).

d. Removal of Valve Body Assembly

(1) Remove 16 bolts and 16 lock washers
from the valve body assembly (fig. V-T).

(2) Remove the valve body assembly
and gasket (fig. V-8).

e. Removal of Flex Disks and Torque
Converter Cover Assembly

(1) Position the transmission on the
back side. Do not allow the transmission to
rest on the rear output shaft.

(2) Remove sixbolts, a plate, three flex
disks and one flex disk assembly (fig. V-9).

(3) Remove 24nuts from converter pump
cover (fig. V-10).

(4) Install two bolts in the cover holes
180° apart and using these as pullers, remove
the cover and ball bearing (fig. V-11). Do not
remove the ball bearing unless necessary for
replacement. If necessary to replace, drive
on the outer race to remove.

DISASSEMBLY
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FLEX DISK PLATE

Fig. V-10. Removing (or installing ) torque converter
cover bolts

Fig.V-11. Removing torque converter cover
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f. Removal of Torque Converter

- 'TURBINE ASSY

FIRST-  AND SECOND- " > Elements .

(1) Using two screwdrivers, remove
first and second turbine assembly (fig. V-12).

(2) Using snap ring pliers, remove ex-
ternal-snap ring from converter ground sleeve.
Remove stator (fig. V-13).

T —— (3) Remove the spacer that fitsbetween
CONVERTER the stator and pump (fig. V-14).

(4) Bend down the lock strips and re-
move four of the 12 bolts that secure the con-
verter pump tothe input accessorydrive gear
(fig. V-15). Using a puller in the four holes,
remove the converter pump, bearing, acces-
sory drive gear, retainer and gasket as an
assembly (fig. V-15 and IV-1).

g. Removal of Torque Converter Housing

(1) Remove 24 bolts and 24 lock wash-
ers from the converter housing (fig. V-15).

(2) Attach a suitable sling tothe engine
mounting face and use a hoist to remove the

SPECIAL TOOL

Fig.V-13. Removing external-snap ring from converter
ground sleeve, and removing stator

G
= MAIN HOUSING BOLTS,
7/1614 x 1% (2

Fig.V-14. Removing spacer

Fig. V-15. Removing converter pump, input accessory .
drive gear and bearing
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CONVERTER HOUSING

Fig.V-16. Removing (or installing) torque converter
housing assembly from main housing

housing. Remove the gasket (fig. V-16). The
accessory drive and driven gear will come
with the housing as well as the diaphragm and
oil seal.

h. Removal of Input Gears and
Freewheel Unit

(1) Remove the second-turbine drive
gear, seal ring, snap ring, and ball bearing
(fig.\ V-17).

(2) Remove the turbine freewheel unit,
first-turbine driven gear and second-turbine
driven gear as an assembly (fig. V-17).

(3) Remove the forward and reverse sun
gear (fig. V-18).

(4 Remove the roller bearing and two
thrust races (fig. V-18).

(5) Remove the first-turbine drive gear
and seal ring (fig. V-18).

(6) Remove the accessory drive shaft
assembly and bearing (fig. V-19). Do not re-
move the plug from the shaft. Do not remove
the bearing from the shaft unless necessary.
If necessary, drive thebearing from shaft. It
may be necessary to tap the assembly lightly
with a soft hammer from the mounting pad side.

DISASSEMBLY
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SECOND-TURBINE
FIRST-TURBINE - DRIVEN GEAR AND
DRIVEN GEAR  FREEWHEEL UNIT

Fig.V-17. Removing (or installing) second-turbine
gear, turbine driven gears and freewheel unit

'FIRST-TURBINE

.DRIVE GEAR:.

FORWARD  AND 'REVERSE’

SUN GEAR ROLLER BEARING

AND THRUST- RACES

Fig.V-18. Removing (or installing) forward- and
reverse-range sun gear

>

ACCESSORY
DRIVE SHAFT

Fig.V-19. Removing accessory drive shaft assembly
and bearing
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i. Removal of Rear Cover and
High-range Clutch Assembly

(1) Position the transmission oh blocks
on the front split line. Remove 21 bolts and
21 lock washers from rear cover (fig. V-20).

(2) Using two of the bolts removed in
the holes provided, push the cover off the main
housing. Remove the rear cover and gasket
(fig. V-20).

(3) Bend the corners of six lock tabs
away from six bolt heads. Remove six bolts
and lock tabs from high-range piston housing
(fig. V-21).

(4) Usingtwo screwdrivers, pry up and
remove the high clutch piston housing, piston
and high-range clutch hub (fig. V-22).

(5) Remove the high-range clutchplates
(fig. V-23).

(6) Remove the snap ring which holds
the transfer drive gear assembly to the for-
ward planetary carrier assembly (fig. V-23).

(7) Remove the transfer drive gear as-
sembly and ball bearing (fig. V-23 and VII-3).
Do not remove the pins from the transfer drive
gear unless replacement is necessary. If
necessary to remove, press the pins from the
gear. Do not remove the ball bearing unless
necessary for replacement. If necessary to
remove, pull the bearing from the gear hub.

j. Removal of Forward Clutch
and Planetary

(1) Remove 10 bolts from the forward
piston housing. Remove the forward piston
housing and piston. The housing is under
spring tension and it will be necessary to re-
lease the tension evenly around the housing
(fig. V-24).

(2) Remove 12 clutch spring pins and
12 springs (fig. V-25).

(3) Remove one internal- and one ex-
ternal-clutch plate (fig. V-25).

(4 Remove the forward ring gear (fig.
V-25).

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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Fig.V-20. Removing main housing rear cover
and gasket

HIGH-RANGE CLUTCH
PISTON HOUSING

Fig.V-21. Removing high-range piston housing bolts

PISTON HOUSING

’ %% HIGH-RANGE CLUTCH
BALL BEARING

Fig.V-22. Removing high-range piston housing,
piston and high-range clutch hub

TRANSFER DRIVE

TRANSFER
GEAR ASSEMBLY  CLUTCH PLATE  porven GEAR .

SNAP RING

FORWARD-RANGE
PLANETARY CARRIER

.. ABSY

Fig. V-23. Removing high-range clutch plates
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.~ . FORWARD REVERSE AND FORWARD
EXTER':&}%WTC“ CLUTCH ANCHOR ASSY"

FORWARD ‘
INTERNAL-CLUTCH §

Fig.V-24. Removing (or installing) forward-range
piston housing and piston

ERSE PLANETAR
CARRIER ASSY

EXTERNAL-CLUTCH
INTERNAL-CLUTCH PLATE ,
SPRING PIN

Fig. V-26. Removing remainder of forward-range clutch
plates

@
AR %ﬁ ORWARD-RANGE PLANETAR
CARRIER ASSY-

Fig.V-25. Removing clutch springs and pins

(5) Remove forward carrier andreverse
ring gear (fig. V-25). The reverse ring gear
is attached tothe carrier witha snap ring and
is removed with the carrier.

(6) Remove two internal- and two ex- v Rwﬁ:ﬁicﬁﬁgmﬂo
ternal-clutch plates (fig. V-26). ; A

k. Removal of Forward and Reverse
Clutch Anchor and Reverse Clutch

and Planetary
. (1) Remove the forward and reverse Fig. V-27. Removing (or installing) forward- and
clutch anchor assembly (fig. V-27). reverse-range clutch anchor assembly and anchor pin
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® L

EVERSE PLANETARY

CARRIER ASSY £
b

Fig.V-28. Removing reverse-range planetary carrier
assembly and clutch plates

(2) Remove the reverse planetary car-
rier assembly and the reverse clutch plates
(fig. v-28).

(3) Remove the reverse clutch piston
and seal rings (fig. V-29).

1. Removal of Charging Oil Pump
Assembly

(1) Remove nine bolts and nine lock
washers from the oil pump assembly (fig.
V-30).

(2) Remove the oil pump assembly and
gasket.

3. DISASSEMBLY OF REMOTE
MOUNT MODEL

a. General. The disassembly proce-
dures described in para 2, above, also apply
tothe remote mount model, except forthe re-
moval of the transmission front cover, con-
verter drive and related parts. Subparagraph
b, below, describes the disassembly of the
transmission front cover, converter drive and
related parts.

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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OIL PUMP "ASSY

Fig.V-30. Removing oil pump assembly
b. Disassembly (A, foldout 2)

(1) Followthe same general procedures
as described in para 2a through 2d, above.

(2) After completing the disassembly
procedures referred to in (1), above, continue
with (3) through (9), below.
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(3) Position the transmission on the
back side. Do not allow the transmission to
rest on the rear output shaft.

(4) Remove the input flange nut 1 and
washer 2.

(5) Using a flange puller, remove input
flange 3.

(6) Remove twelve bolts 5, nuts 15 and
lock washers 14 from transmission front cover
6. Remove the cover and oil seal 4 as an as-
sembly and gasket 7. Do not remove the 0il
seal from the cover unless necessary. If
necessary, drive the seal from the bore.

(7)- Bend three lock strips 10 away from
six bolts 9 and remove six bolts from input
shaft 11. Remove input shaft and ball bearing
8 as an assembly. Do not remove the ball
bearingunlessnecessary. Ifnecessary, drive
on the inner race to remove.

(8) Remove twenty-four nuts 12 from
converter pump cover 13.

(9) Install two bolts in the cover holes

DISASSEMBLY
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180° apart and, using these as pullers, re-
move the cover.

(10) Resume the disassembly of the
transmission by following the procedures de-
scribed in para 2f through 21, above.

4. DISASSEMBLY OF HIGH-RANGE
CLUTCH, FORWARD-RANGE CLUTCH
AND PLANETARY, AND REVERSE-
RANGE CLUTCH AND PLANETARY —
WITH TRANSMISSION IN VEHICLE

a. Condition. It is possible to remove
the high-range clutch, the forward-range
clutch and planetary and the reverse-range
clutch andplanetary while the transmission is
installed in the vehicle. This is to facilitate
servicing in the field.

b. Disassembly. The removal of parts
isthe same asdescribed in para2i tok, above.
On earlier production models so equipped, it
will be necessary also to remove the brake
assembly. A quick inspection of the unit will
determineif this isnecessary. Thebrake as-
sembly removal is described in para 2a(5)
and 2c, above. ' B
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Section VI REBUILD OF SUBASSEMBLIES

1. TORQUE CONVERTER HOUSING —~
REBUILD

a. Disassembly (fig. VI-1 and -2)

Note: Only the engine mount model
will have the diaphragm oil seal and
plug described in (1), below.

(1) Do notremove thediaphragm 11 (B,
foldout 2) and oil seal 10 from the housing un-
less necessary. If it is necessary to remove
the diaphragm and oil seal they will be scrap-
ped. Drive or pull the diaphragm from the
housing. Do not remove plug 12 from the
housingunlessnecessary. Ifnecessary, drive
the plug from the housing.

(2) Do not remove lube regulator valve
assembly 26 (B, foldout 3) from the housing
unless necessary. If necessary, pull ordrive
pin 28 from the housing and remove spring 27
and valve 26.

CONVERTER HOUSING
e

s

___DIAPHRAGM

S

Fig. VI.1. Torque converter housing—front view

(3) Do not remove the converter regu-
lator valve assembly from the housing unless
necessary. If necessary, pull or drive pin 25
from the housing and remove spring 24 and
valve 23.

(4) Remove fourbolts 18 from the con-
verter ground sleeve and remove the ground
sleeve by tapping with a soft hammer.

Note: Some transmissions will not
have the power takeoff option and,
therefore, will not contain the parts
described in (5) and (6), below.

(5) Remove the snap ring from outer
race of ball bearing 8 (B, foldout 3) and re-
move accessory drive gear 1, ball bearing 8
and snap ring 9 as an assembly.

(6) Remove snap ring9 from accessory
drive gear 1 and remove ball bearing 8.

ACCESSORY
DRIVEN GEAR

CONVERfER
'REGULATOR VALVE

DOWEL PIN

Fig. VI-2. Torque converter housing—rear view
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(7) Remove the snap ring from outer
race of ball bearing 14 on accessory driven
gear 43. Remove accessory driven gear 43,
ball bearing 14, snap ring 15 and ball bearing
16 as an assembly.

(8) Removeball bearing 16 from acces-
sory driven gear by tapping on inner race.
Remove snap ring 15 and bail bearing 14 by
prying on the bearing.

(9) Remove sealring 42 from converter
housing sleeve 39. Do not remove converter
housing sleeve 39 from the housing unless
necessary. If necessary, drive or pull the
sleeve from the housing.

(10) Do not remove two plugs 41, two
dowel ping 36 or pipe plugs 37 and 38 from the
housing. If necessary, removeby unscrewing
or driving out.

b. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and in-
spection. Refer to sect. VIII for wear limits.

c. Assembly (fig. VI-1 and VI-2)

(1) ¥ two plugs 41 (B, foldout 3) were
removed, install in housing by pressing in
0. 030 min. below surface until plug is tight
(20 1b force approx). If twodowelpins 36 were
removed, install in dowel holes by pressing
in until the end projects 0.440 inches from
split line face. If the two pipe plugs 37 and 38
were removed, install by screwing in until

tight.

(2) If converter housing sleeve 39 was
removed, install by driving the sleeve evenly
around the circumference until firmly seated
on the shoulder. Heat the ring if necessary
for easier installation. Install seal ring 42
on the sleeve.

(3) Install ball bearing 14 on accessory
driven gear 43. Install snap ring 15. Install
ball bearing 16.

(4) Install accessory driven gear 43,
ball bearing 14, snap ring 15 and ball bearing
16 into the housing bore as an assembly. In-
stall the snap ring on the outer race of ball
bearing 14.

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION
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(5) Install ball bearing 8 and snap ring
9 on accessory drive gear 1.

(6) Install accessory drive gear 1, ball
bearing 8 and snap ring 9 into the housingbore
as an assembly. Install the snap ring on the
outer race of ball bearing 8.

(7) Install ground sleeve 17 into housing
bore, making certain that all four bolt holes
are properly alined. The holes are unevenly
spaced to prevent improper installation. In-
stall four 5/16-18 x 3/4 bolts 18, and torque
to 17 to 20 pound feet.

(8) If the converter regulator valve as-
sembly was removed, install valve 23, spring
24 and pin 25. Drive the pin into the housing
until it projects 1.19 inches above the surface
of housing.

(9) If the lube régulator valve assembly
was removed, install valve 26, spring 27 and
pin 28. Drive the pin into the housing until it
is flush to 0. 010 inch below the surface of the
housing.

(10) If diaphragm 11 (B, foldout 2) and
oil seal 10 were removed, install the oil seal
in the diaphragm and install the diaphragm
assembly into the housing. Make certain it is
seated against the housing shoulder. If the
plug 12 was removed, install the plug in the
housing bore.

2. TORQUE CONVERTER — REBUILD
a. Disassembly (A, foldout 3)

Note: There is a V groove ontherim
of the turbine and support which will
insure proper alinement in assembly
(fig. VI-3). Make sure that the groove
is clearly legible. If not, use a 3-
corner file to make it 0.040 inch
maximum depth.

(1) On the outside diameter of first-
turbine support 3 (A, foldout 3), drive six pins
T that hold first turbine 6 to the support until
they clear the support and allow the turbine to
be removed. The pins should remain in the
first turbine.
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SECOMND TURBINE. .  FIRST TURBINE

PIN — FLUSH
TO 0.030 N,
. BELOW SURFACE

Y GROOVE =~ - -
(FOR ALINEMENT IN ASSEMBLY)

FIRST-TURBINE
" SUPPORT

Fig.VI-3. First- and second-turbine assembly

(2) Remove second turbine 5 and ball
bearing 4 as an assembly (fig. VI-4). Do not
remove the ball bearing from the turbine un-
less necessary. If necessary, pull or drive
the bearing from the turbine.

(3) Do not remove ball bearing 1 (A,
foldout 3) from first-turbine support unless
necessary. If necessary, pull or drive the
bearing from the support.

(4 Remove remaining eight bolts 11
from converter pump assembly 14. This will
allow six strips 12, pump retainer 13, pump
gasket 16, double-row ball bearing 17 and the
input accessory drive gear 18 to be removed
as individual pieces.

b. Cleaning, Inspection. Refer to sect.
IV, para 6, for cleaning and inspection.

¢. Assembly (A, foldout 3)

(1) Install ball bearing 17 into acces-
sory drive gear 18 and aline the holes in gas-
ket 16 with holes inthe accessory drive gear.
Install the bearing in the bore in the pump
and seat the accessory drive gear and gasket
against the pump, alining the bolt holes in the
gear, gasket and pump.

Note; Bearing must be assembled
with loader notch toward front of
transmission.

REBUILD OF SUBASSEMBLIES
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ECOND TURBINE
EIRST-TURBINE SECON

Fig.VI-4. Removing (or installing) second turbine
from first-turbine support

(2) Install pump retainer 13, six lock
strips 12 and twelve 5/16-24 x 1 bolts 11,
Bend the lock strips against the bolt heads.

(3) If ball bearing 1 was removed from
first-turbine support 3, install the bearing.

(4) If ball bearing 4 was removed from
second turbine 5, install the bearing. Install
the second-turbine assembly into the first-
turbine support.

(5) Install first turbine 6 into first-
turbine support 3, flush to 0.010 inch below
surface '"X", making certain the V groove
alinement mark is properly matched (posi-
tioned). Secure the first turbine to the sup-
port by driving six pins 7 into the support so
that they are flush to 0.030 inch below the
surface of the outside diameter of the support.

3. TRANSMISSION HOUSING, FRONT
OUTPUT DISCONNECT CLUTCH AND
REAR OUTPUT SHAFT — REBUILD

a. Disassembly

(1) Remove self-lockingbolt 1 (A, fold-
out 4), from suction tube 2 bracket. Remove
male nut 3 from housing 8 and remove suction
tube 2, male nut 3 and seal ring 4.

(2) Remove six bolts 18 and lock wash-
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ers 17 from core hole cover 16, Remove core
hole cover 16 and gasket 15,

(3) Remove breather 9.

(4) Do not remove four pipe plugs 19,
27, 28, and 29 unless necessary. If neces-
sary, remove the plugs.

(5) Do notremove four drive screws 21
and name plate 20.

Note: Some models will not contain
the accessory power takeoff drivebut
instead will have a cover plate and
gasket covering the drive hole.

(6) Remove two bolts 14 and lock wash-
ers 13 from accessory drive cover plate 12.
Remove cover plate 12 and gasket 11. Do not
remove o0il seal 10unlessnecessary. If neces-
sary, drive out o0il seal.

(7) Unscrew shifter fork shaft 11 (B,
foldout 6) from shifter fork 13. Reach intothe
rear of the housingto remove the shifter fork.
Do not remove oil seal 12 unless necessary.
I necessary, pull out oil seal.

(8) Remove front output shaft oil seal 4
by collapsing.

(9) Remove snap ring 5 that retainsball
bearing 6 in the housing. Remove ball bearing
6, shaft 7, two balls 8, spring 9 and discon-
nect coupling 10 as an assembly through the
front housing hole.

(10) Remove disconnect coupling 10
from shaft 7 and contain two balls 8 and spring
9 by wrapping a cloth around the sleeve and
shaft to prevent loss of parts when spring 9
tensionis released. Do not remove ball bear-
ing 6 unless necessary. If necessary, drive
off bearing.

(11) Remove the rear output shaft or
seal 23 by collapsing.

(12) Remove snap ring 22 that retains
ball bearing 21 in the housing. Remove ball
bearing 21, shaftassembly 17, two spacers 15
and 20 and transfer driven gear 16. The driven
gear should be held while the shaft is tapped

SERIES TT2220 HYDRO POWERSHIFT TRANSMISSION

PARA 3

witha soft hammer onthe front end inside the
housing and driven out of the driven gear and
housing.

(13) Do not remove bushing 18 from
shaft 19 unless necessary. If necessary, pry
the bushing out of the shaft bore. Do not re-
move ball bearing 21 from shaft 19 unless
necessary. If necessary, drive off the bear-
ing and remove spacer 20.

(14) Donotremoveball bearing 14 from
housing 8 (A, foldout 4) uniess necessary. If
necessary, drive the ball bearing from the
housing bore.

b. Cleaning, Inspection, Wear Limits.
Referto sect. IV, para 6, for cleaning and in-
spection. Refer to sect. VIII for wear limits.

¢. Assembly

(1) If ball bearing 14 (B, foldout 6) was
removed, install the bearing in the housing
bore. If ball bearing 21 was removed from
shaft 19, install spacer 20 and ball bearing
on shaft.

(2) If bushing 18 was removed from
shaft 19, install a new bushing in the shaft by
pressinginuntil the endof the bushingis 0.160
to 0. 200 inch from the end of the shaft. The
bushing is prebored to give correct diameter
after assembly.

(3) Hold transfer driven gear 16 and
spacer 15 in place in the housing and install
rear output shaft assembly 17, spacer 20 and
ball bearing 21 as an assembly into the rear
output shaft hole, bushing end first. Engage
the output shaft splines in the driven gear and
carefully guide the shaft into bearing 14. Tap
the outer end of the shaft with a soft hammer
to seat the ball bearings, spacers and shaft
assembly.

(4 Install snap ring 22 in the housing.
Press in new oil seal 23 until it is securely
seated in the housing bore.

(5) If ball bearing 6 was removed from
shaft, install the ball bearing.

(6) Install two balls 8 and spring 9 in
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the front output shaft and slide disconnect
coupling 10, groove end first, onto front out-
put shaft until the detent balls are felt to seat
in the ball groove.

(7) Install front output shaft, coupling
and bearing into the front output housing hole,
couplingendfirst. Engage the coupling splines
with the rear output shaft splines anduse care
when the front output shaft entersthe rear out-
put shaft bushing so as not toburr the bushing.

(8) Install snap ring 5 in the housing.
Press in new oil seal 4 until it is securely
seated in the housing bore.

(9) If oil seal 12 was removed, install
new oil seal. Install shifter fork shaft 11 in
the housing. Hold shifter fork 13 in place in
the groove indisconnect coupling 10 and screw
shifter fork shaft 11 into shifter fork 13. Ad-
just the shaft so that the center of the hole in
the shaft is 0.170 to 0.210 inch below the front
split line face of the main housing.

(10) If oilseal 10 (A, foldout 4) was re-
moved, install a new seal. Install gasket 11
and cover plate 12and tighten with two 3/8-16
x 1 bolts 14 and two lock washers 13.

(11) If four pipe plugs 19, 27, 28 and 29
were removed, install the plugs.

RAM

FIRST-TURBINE
DRIVEN GEAR

IND-
y DRIVEN GEAR

Fig. VI-5. Pressing second-turbine driven gear and
freewheel unit out of first-turbine driven gear
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(12) Install breather 9.

(13) Install gasket 15 and core hole
cover 16 and tighten with six 3/8-16x 7/8 bolts
18 and lock washers 17.

(14) Install suction tube 2 by screwing
male nut 3 securely against seal ring 4. In-
stall one self-locking 3/8-16 x 5/8 bolt 1 in
the tube bracket hole and housing.

4, TURBINE DRIVEN GEARS AND
FREEWHEEL UNIT — REBUILD

a. Disassembly (S/N 101 thru 151)
(B, foldout 4)

(1) Press second-turbine driven gear
assembly 3 out of first turbine driven gear 16
(fig. VI-5). Ball bearing 20 (B, foldout 4)
and spacers 19 and 17 will come out as loose
pieces.

(2) Remove ball bearing 18 from gear
16 for greater ease in assembly.

(3) Remove twelve nuts 2 from twelve
bolts 8.

(4) Using a screwdriver, pry freewheel
cam 5 from second-turbine driven gear 3.

(5) Remove twelve bolts 8 and freewheel
cam washer 7 from freewheel cam.

(6) Remove roller clutch assembly 6
from freewheel cam 5. The end bearing and
spring may come off of one side of the clutch
assembly (fig. VI-6). Do not separate the end
bearing and spring. One of the end bearings
and springs will not come off.

(7) Do not remove ball bearings 1 (B,
foldout 4) and 4 from second-turbine driven
gear 3 unless necessary. If necessary, drive
or pull off the bearings.

Note: Transmissions from S/N 101
through S/N 136 have an orifice tube
installed in second-turbine driven
gear 3. Starting with S/N 137, the
orifice tube is not used.
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END. BEARING

Fig.V1-6. Freewheel clutch bearing cage and end bearing

(8) If the transmission has an orifice
tube installed in second-turbine driven gear 3,
do not remove it unless necessary. If neces-
sary, pull out the orifice tube.

b. Disassembly (S/N 152 and after)
(B, foldout 4)

(1) Press the second-turbine driven
gear assembly out of the first-turbine driven
gear (fig. VI-5). Ball bearing 20 (B, fold-
out 4) and spacers 19 and 17 will come out as
loose pieces. Also rollers 12 will fall out of
roller cage 11. Care should be taken so none
will be lost.

(2) Remove ball bearing 18 from gear
16 for greater ease in assembly.

(3) Remove twelve nuts 2 from twelve
bolts 15.

(4) Using a screwdriver, pry freewheel
cam 13 loose from the second-turbine driven
gear 3.

(5) Remove spring plate 10 (B, foldout
4), roller cage 11, twelve bolts 15 and oil col-
lector 14 from freewheel cam 13.

(6).- Do not remove ball bearings 1 and

4 from second-turbine driven gear 3 unless
necessary. If necessary, drive or pull off
bearings.

c. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and in-
spection. Refer to sect. VIII for wear limits.

d. Assembly (S/N 101 thru 151)
(B, foldout 4)

(1) If the transmission had an orifice
tube installed in second-turbinedriven gear 3
and it was removed, install the tube in the
gear. ,Press in until it extends 0.380 to 0.420
inch from the end of the gear.

(2) If ball bearings 1 and 4 were re-
moved from second-turbine driven gear 3, in-
stall the bearings.

(3) If the roller clutch assembly was
disassembled, make certainthe springis still
retained in the end bearing by the tang (fig.
VI-6). Insert the hook of the opposite end of
the s)pring in the slot in the roller cage (fig.
VI-T7).

(4) Hold the end bearing androller cage
assembly in one hand and roll the other end
bearing counterclockwise so that the spring




REBUILD OF

Fig.VI-7. Starting spring and end bearing on roller cage
(in units with S/ N 101 through 151)

ARKED “RIGHT”"

U
CAM POCKET
 DEEP_END

Fig. VI-8. Installing roller cage and end bearings into
cam (in units with S/ N 101 through 151)

will fit down in the roller cage and allow the
end bearingto seat properly on the roller cage.

(5) Install roller clutch assembly 6 (B,
foldout 4) into the freewheel cam 5 with the
side marked with the word RIGHT facingto the
rear of the transmission (fig. VI-8 and VI-9).
Be sure to install the assembly with the end
bearinglugsin the deep end of the cam pockets.

(6) After the lugs on the one end bear-
ing are properly started in the cam pockets,
rotate the end bearing marked RIGHT counter-
clockwise enough tolocate thelugs on it in the

SUBASSEMBLIES
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SECOND-TURBINE
DRIVEN GEAR

FREEWHEEL CAM

Fig.VI9. Second-turbine driven gear and freewheel unit

FIRST-TURBINE'
- DRIVEN' GEAR

INNER FREEWHEEL
ROLLER RACE

FREEWHEEL

CAM WASHER ROLLER CLUTCH

ASSY

SECOND-TURBINE
;- DRIVEN . GEAR

Fig. VI-10. Second-turbine driven gear and freewheel
unit removed from first-turbine driven gear

deep end of the cam pocket. This action will
create the proper springtension on the roller
cage and rollers.

('7) Install the freewheel cam with roller
clutch assembly on second turbine driven gear
3 (B, foldout 4), making sure to aline the
twelve bolt holes (fig. VI-9).

(8) Imstall freewheel cam washer 7 (B,
foldout 4) and twelve 3/8-24 x 2 1/4 bolts 8
into freewheel cam 5 and second-turbine
driven gear 3. Tighten twelve nuts 2 to 41 to
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49 pound feet. Be sure that all twelve bolt
heads are seated on the flat surface of the cam
washer.

(9) Install first-turbine driven gear 16
with integral inner freewheel race (fig. VI-10)
on second-turbine driven gear 3 (B, foldout 4)
and freewheel unit assembly. Rotate the first-
turbine driven gear inthe direction markedon
the gear face to aid in picking up the freewheel
rollers (fig. VI-10).

(10) Install wide spacer 17 (B, foldout 4)
on second-turbine driven gear 3.

(11) Install ball bearing 18 on second-
turbine driven gear 3 and press in place in
first-turbine driven gear 16.

(12) Install narrow spacer 19 and press
in place ball bearing 20 on second-turbine
driven gear 3.

e. Assembly (S/N 152 and after)
(B, foldout 4)

(1) Install ball bearing 1 onto second-
turbine driven gear 3 and press the bearing
against the shoulder on the gear.

(2) Install ball bearing 4 onto second-
turbine driven gear and press the bearing
against the shoulder on the gear.

(3) Install the collector onthe freewheel

FREEWHEEL CAM

COLLECTO

Fig.VI-11. Collector installed on freewheel cam
(in units with S/ N 152 and above)
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cam (fig. VI-11). Install twelve bolts into the
collector and cam, making sure all bolts are
seated against the flat surface of the collector.

(4) Placea rubberband around the bolts
tohelp hold them in place andpositionthe cam
with the threaded end of the bolts facing up
(fig. VI-12),

(5) Install freewheel roller cage (fig.
VI-12). Grease the pockets in the freewheel
roller cage and cam with an oil soluble grease

.and install fifteen rollers into the cam pockets

(fig. VI-12).

(6) Install the freewheel cam with rol-
lers inplace onto the first-turbine driven gear
(fig. VI-13). Make sure all bolt heads are in
place within the lip on the collector by check-
ing to see that the bolts cannot be rotated.

(7) Remove the rubber bandused to re-
tain the bolts and install the spring plate and
three springs, alining the index marks and
positioning the plate as shown in fig. VI-13.

(8) Install second-turbine driven gear 3
(B, foldout 4) onto freewheel cam 13 and aline
the bolt holes. Press second-turbine driven
gear 3 into first-turbine driven gear 16 to
seat bearing 4 in the bore of the first-turbine
driven gear.

(9) Make suretheboltsare still inplace
so they will not rotate and install twelve nuts
2. Tighten the nuts evenly to position second-
turbine driven gear 3 against spring plate 10.

(10) Turnthe assembly over and install
spacer 17 onto the second-turbine driven gear
shaft. Press ball bearing 18 onto second-
turbine driven gear 3 and into first-turbine
driven gear 16.

(11) Install spacer 19 and press ball
bearing 20 onto the second-turbine driven
gear shaft.

5. REVERSE CLUTCH AND
PLANETARY — REBUILD

a. Disassembly (A, foldout 5)

(1) Do not remove Teflon seal ring 3




PARA 5

FREEWHEEL
ROLLER CAGE

FREEWHEEL
CAM

Fig.VI-12. Roller cage and rollers installed in cam
(in units with S/ N 152 and above)

and expander 2 unless necessary for replace-
ment. If necessary, pry out the seal ring and
expander.

(2) Do not remove Teflon seal ring 5
and expander 4 unless necessary for replace-
ment. If necessary, pry out the seal ring and
expander,

(3) Disassemble reverse-range plane-
tary carrier assembly 9 only if there is evi-
dence of undue wear or damage. The failure
of one pinion requires the replacement of all
pinions in the carrier assembly. Place car-
rier assembly 9 in a press, hub side down,
and press out four spindles 15.

(4 Remove two thrust washers 12,
pinion 13 and twenty-two pinion rollers 14.

(5) Repeat step (4), above, for the re-
maining three pinions.

(6) Separate hub 11 and reverse-range
carrier 10,

(7) Do not remove six pins 18 from re-
verse- and forward-range clutch anchor as-
sembly 16 unless necessary for replacement.
If necessary, drive pins out of anchor 17.

b. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and
inspection. Referto sect. VI for wear limits.
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™J FIRST-TURBINE
DRIVEN, GEAR

Fig. VI.13. Freewheel clutch installed in first-turbine
driven gear (in units with S| N 152 and above)

c. Assembly (A, foldout 5)

(1) Ifpins 18 were removed from anchor
17, install the pins. Press in until the re-
verse-range clutch end of the pin extends
1.550 inch from the flat surface of the anchor.

(2) If facilities are available, chill four
new spindles 15 for one hour.

(3) Install thrust washer 12 on a pin
alining tool.

Note: An alining tool can be made
by grinding a spindle to 0.005 inch
undersize.
(4) Coat the bore of pinion 13 with oil-
soluble grease and install it on the aliningtool.

(5) Install twenty-two pinion rollers 14
into the space between the alining tool and the
pinion bore.

(6) Install thrust washer 12 onto the
alining tool.

(7) Remove the alining tool and install
the assembly into reverse-range planetary
carrier 10 with the chamfered end of the car-
rier spindle bores up (fig. VI-14).

(8) Insert the alining tool to center the
pinion assembly with the pin bore in carrier
10 (A, foldout 5).
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CHAMFERED END .-
7% "OF CARRIER =
] - SPINDLE .BORE

SPINDLE AFTER
A STAKING
REVERSE PLANETARY
CARRIER ASSY

Fig.VI1-14. Reverse-range planetary carrier and hub
assembly

(9) Repeat steps (3) through (8), above,
for the remaining three pinions.

(10) Place the carrier with pinion and
associated parts in hub 11. Insert the alining
tool into a pinion andaline the carrier spindle
bore with the hub spindle bore.

(11) Start a chilled pin into the spindle
bore and press the pin into the bore to the di-
mension shown in inset (fig. VI-15), allowing
the alining tool to be pushed out of the bore.

(12) Repeat steps (10) and (11), above,
for the installation of the remaining three
spindles.

(13) Support one of the pins and stake
securely with an octagon punch on both ends
(fig. VI-14)., The pinion must rotate freely
after assembly.

(14) Stake the remainingthree spindles
in the same manner.

(15) If Teflon seal ring 5 (A, foldout 5)
and expander 4 were removed, install a new
ring and expander into the reverse-range
piston groove.

(16) If Teflon seal ring 3 and expander
2 were removed, install a new ring and ex-
pander into the reverse-range piston groove.
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0.140 BEFORE
STAKING

Fig.VI-15. Reverse-range planetary carrier assembly—
cross section, showing pin dimensions

6. FORWARD CLUTCH AND
PLANETARY — REBUILD

a. Disassembly (B, foldout 5)

(1) Remove snap ring 8 from reverse-
range ring gear 1. Separate ring gear 1 and
forward-range planetary carrier assembly 2.

(2) Disassemble forward-range plane-
tary carrier assembly 2 only if there is evi-
dence of undue wear or damage. The failure
of one pinion requires the replacement of all
pinions in the carrier assembly. Place car-
rier assembly 2 in a press andpress out four
spindles 4.

(3) Remove two thrust washers 5, pinion
7, and twenty-two pinion rollers 6 from plane-
tary carrier 3.

(4) Repeat step (3), above, for the re-
maining three pinions.

(5) Remove forward-range piston 16
from piston housing 17,
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(6) Do not remove Teflon seal ring 12
and expander 13 from forward-range piston 16
unless necessary for replacement. If neces-
sary, pry out seal ring and expander.

(7) Do not remove Teflon seal ring 14
and expander 15 from forward-range piston 16
unless necessary for replacement. If neces-
sary, pry out the seal ring and expander.

b. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and
inspection. Refertosect. VI for wear limits.

c. Assembly (B, foldout 5)

(1) If Teflon seal ring 14 and expander
15 were removed, install a new seal ring and
expander.

(2) If Teflon seal ring 12 and expander
13 were removed, install a new seal ring and
expander.

(3) Install the forward-range piston
with seal rings into forward-range piston
housing 17.

(4) If facilitiesare available, chill four
new spindles 4 for one hour.

(5) Install thrust washer 5 on a spindle
alining tool.

Note: An alining tool ¢an be made
by grinding a spindle to 0. 005 inch
undersize.

(6) Coat the bore of pinion 7 with oil-
soluble grease andinstall it on the aliningtool.

(7) Install twenty-two pinion rollers
into the space between the alining tool and the
pinion bore.

(8) Install thrust washer 5 ontothe alin-
ing tool.

(9) Remove the alining tool and install
the assembly into forward-range planetary
carrier assembly 3.

(10) Insert the aliningtool to center the
pinion assembly with the pinbore in carrier 3.
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0.180
BEFORE
STAKING

Fig.VI-16. Forward-range planetary carrier assembly—
cross section, showing pin dimensions

(11) Place the carrier assembly into
a press, remove the alining tool and start a
chilled spindle 4 into the spindle bore.

(12) Press the spindle into the bore to
the dimension shown in inset, fig. VI-16.

(13) Support the spindle and stake se-
curely with an octagon punch on both ends.
The pinion must rotate freely after assembly.

(14) Install the remaining three pinion
assemblies in the same manner.

7. HIGH-RANGE CLUTCH — REBUILD
a. Disassembly (A, foldout 6)

(1) Do not remove ball bearing 1 from
transfer drive gear 3 unlessnecessary for re-
placement. If necessary, remove the bearing
from the gear.

(2) Donot remove sixpins 4 from trans-
fer drive gear 3 unless necessary for replace-
ment. If necessary, drive the pins out of the
gear.

(3) Do not remove snap ring 6 from
high-range clutch hub 7 unless necessary to
replace. If necessary, remove snap ring 6
from the hub.

(4) Do not remove ball bearing 8 from
high-range clutch hub 7, unless necessary to
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replace. If necessary, remove the bearing
from the hub.

(5) Remove snap ring 11 from the hub
of high-range piston housing 17. It will re-
lease the tension of piston return spring 12,
Remove piston return spring 12,

(6) Remove high-range clutchpiston 13
from high-range clutch housing 17. Do not re-
move Teflon seal ring 15 and expander 14 from
the piston unless necessary to replace. If
necessary, remove the seal ringand expander.

(7) Do not remove seal ring 16 from
high-range pistonhousing17 unlessnecessary
to replace. If necessary, remove the seal
ring from the housing.

(8) Do not remove ball bearing 20 from
high-range piston housing 17 unlessnecessary
to replace. If necessary, remove the bearing
from the housing.

(9) Do not remove seal ring 21 from
high-range piston housing 17 unlessnecessary
toreplace. Ifnecessary, removethe seal ring
from the housing.

b. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and
inspection. Referto sect. VIII for wear limits.

c. Assembly (A, foldout 6)

(1) If seal ring 21 was removed from
high-range piston housing 17, install the seal
ring.

(2) If ball bearing 20 was removed from
high-range piston housing 17, install the ball
bearing.

(3) If seal ring 16 was removed from
high-range piston housing 17, install the seal
ring.

(4) If Teflon seal ring 15 and expander
14 were removed from high-range clutch piston
13, install a new Teflon seal ring and expander.
Install the high-range clutch piston and seal
ring in high-range piston housing 17.

(5) Install piston return spring 12 with
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the concave side towardpiston 13. Install snap
ring 11 onhub of high-range piston housing 17.
It will be necessary to depress the return
spring to install the snap ring.

(6) If ball bearing 8 was removed from
high-range clutch hub 7, install ball bearing.

(7) 1f snap ring 6 was removed from
high-range clutch hub 7, install the snap ring.

(8) I any or all of six pins 4 were re-
moved from transfer drive gear 3, install the
pin or pins so that one end of the pin extends
0.750 inch from the clutch plate surface of
the gear.

(9) If ball bearing 1 was removed from

transfer drive gear 3, install the ball bearing.

8. CHARGING OIL PUMP — REBUILD

a. Disassembly (A, foldout 7)
(fig. VI-17)

(1) Tap on pump body 9 (A, foldout 7)
toloosen pump cover 17. Remove pump cover
and gasket 16.

(2) Remove drive gear 12.

DRIVE GEAR

PUMP BODY

Fig.VI-17. Charging oil pump
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(3) Remove driven gear assembly 13.
Do not remove roller bearing 14 from driven
gear 15 unless necessary for replacement.
If necessary, remove the roller bearing.

(4) Do not remove driven gear shaft 11
unless replacement is necessary. If neces-
sary, remove the shaft.

(5) Donot remove oil seal 7 unlessnec-
essary for replacement. Ifnecessary, remove
the seal.

(6) Do not remove dowel pin 10 unless
necessary for replacement. If necessary, re-
move the pin.

b. Cleaning, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and in-
spection. Refer to sect. VII for wear limits.

c. Assembly (A, foldout 7) (fig. VI-17)

(1) If dowel pin 10 (A, foldout 7) was
removed, install the dowel pin so that the end
extends 0. 420 above the cover split line sur-
face of body 9.

(2) If oil seal 7 was removed, install a
new seal.

BALL RETAINER v, TMMER -
ORIFICE PLUG e VALVE-SPRING - -

REGULATOR
VALVE SPRING

SELECTOR VALVE

CONTROL VALVE
BODY. SELECTOR

vALVE stop  DETENT PLUG

Fig.VI1-18. Control valve body
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(3) If driven gear shaft 11 was removed,
install the shaft so that the end extends 0. 480
inch above cover split line surface of body 9.

(4) If roller bearing 14 was removed
from gear 15, install a new roller bearing so
that the end of the bearing is 0.060 inch below
the face of the gear. Install the bearing with
the driver against the numbered end of bear-
ing cage. Install driven gear assembly 13 onto
shaft 11.

(5) Install drive gear 12.

(6) Install gasket 16 and pump cover 17,
making certain to properly aline the holes in
cover, gasket and body.

9. CONTROL VALVE BODY — REBUILD

a. Disassembly (clutch cutoff model)
(B, foldout 7) (fig. VI-18)

(1) Remove plug 31, gasket 32, spring
33 and detent ball 30 from valve body 9.

(2) Remove plug 35 and gasket 34 from
valve body 9.

(3) Remove valve stop 13 from selector
valve 29.

(4) Remove selector valve 29 by tapping
on the plug end of the valve and drive oil seal
28 out of the body with the valve.

(5) Remove detent ball 30 and spring 33.

(6) Remove cutoff valve plug 26 and
gasket 24. Clutch cutoff valve plug 22, seal
ring 23 and cup 25 will come out with plug 26.
Remove plug 22, seal ring 23 and cup 25 from
plug 26. Remove seal ring 23 from plug 22.

(7) Remove cutoff valve 21 and spring 20.

(8) Remove plug 6 and gasket 7 from
regulator valve 8 end of the valve body.

(9) Remove regulator valve 8.

(10) Remove plug 19 and gasket 18 from
trimmer valve plug 17 end of the valve body.
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(11) Remove trimmer valve plug 17,
spring 16, spring 15 and spring retainer 14.

(12) Do not remove orifice plug 10, ball
11 or ball retainer plug 12 unless necessary
for replacement. If necessary, remove plugs
and ball.

b. Disassembly (inching control model)
(B, foldout 7)

(1) Follow steps (1) through (5), in a,
above.

(2) Remove stop 37 from plug 45.
(3) Remove oil seal 46 by collapsing.

(4) Remove inching valve 42 by pulling
from the bore which will remove at the same
time spring 43, plug 45 and seal ring 44. Re-
move seal ring 44 from plug 45.

(5) Spring 41 may come out with the
valve. If not, remove the spring.

(6) Remove stop 40 from the end of inch-
ing regulator valve 39.

(7) Remove valve 39 and spring 38 from
bore.

(8) Complete the disassembly by follow-
ing steps (8) through-(12) in a, above.

c. Cleahing, Inspection, Wear Limits.
Refer to sect. IV, para 6, for cleaning and
inspection. Refertosect. VIII for wear limits.

d. Assembly (clutch cutoff model)
(B, foldout 7) (fig. VI-18)

(1) If orifice plug 10 (B, foldout 7) was
removed, press in flush to 0. 010 inch below
surface. If ball 11 and retainer plug 12 were
removed, install ball 11 andpress in retainer
plug 12 flush to 0. 010 inch below surface.

(2) At assembly, all valves must move
freely by their own weight.

(3) Install spring retainer 14 on one end
of inner spring 15 and install retainer, inner

spring and outer spring 16 in the valve body
bore.
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(4) Install trimmer valve plug 17 and
gasket 18 and plug 19. Tighten the plug se-
curely against the gasket.

(5) Install regulator valve 8 and make
certain that the small end of the valve isprop-
erly seated in spring retainer 14.

(6) Installplug 6 and gasket 7. Tighten
the plug securely against the gasket.

(1) Install cutoff valve spring 20 and
cutoff valve 21.

(8) Install sealring23 onto plug22. In-
stall plug 22, seal ring 23 and cup 25 into cut-
off valve plug 26. Install cutoff valve plug 26
and gasket 24. Install plug 27 in plug 26.
Tighten the plug securely against the gasket.

(9) Install one detent spring 33 and one
detent ball 30.

(10) Depress ball 30 against spring 33
and install selector valve 29, engaging the ball
in the detent slot.

(11) Install valve stop 13.

(12) Install detent ball 30, spring 33,
gasket 32 and plug 31. Tighten the plug se-
curely against the gasket.

(13) Install valve plug gasket 34 and
plug 35, Tighten the plug securely against
the gasket.

(14) Install new oil seal 28. Press in
flush to 0.030 inch below the surface.

e. Assembly (inching control model)
(B, foldout 7)

(1) Follow steps (1) through (6) in d,
above.

(2) Install spring 38 onto the stem of
inching regulator valve 39 and install both int
the valve bore. ‘

(3) Install stop 40 on end of valve 39.
(4) Install spring 41 into inching valve

42, and install both into the valve bore. Make
certain that spring 41 fits over end of valve 39.
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(5) Install spring 43 over valve 42.

(6) Install seal ring 44 onto plug 45 and
install both in plug bore.

(7) Install stop 37 on plug 45. Press on

plug with a screwdriver to compress spring
43 to allow installation.

(8) Install new oil seal 46. Press in
flush to 0. 030 inch below the surface.

(9) Complete the assembly by following
the steps in (8) through (14) in d, above.



