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CHAPTER 1
INTRODUCTION

GENERAL

Section |,

1. Scope

. This manual is published for the use of personnel responsible
for field and depot maintenance of this materiel. It contains
information on maintenance which is beyond the scope of the
tools, equipment, or supplies normally available to using organi-
zations, This manual does not contain information which is
intended primarily for the using organization, since such infor-
mation is available to ordnance maintenance personnel in the
pertinent operator’s technical manual or field manual.

b. Thiz manual containg a description of and proceduréds for
dizazsembly, inspection, repair, rebuild, and assembly of the
hydra-matic transmission Models  303M and 301MG. The ap-
pendix contains a list of current references, ifcluding supply
manuals, technieal manuals, and. other available pubhcatmnq ap-
plicable to the materiel,

e. TM 9-8024 (Model 303M) and TM ﬁ—’?{}i}?. {M:}dei'EGIMG}
contain operaling and lubricating instructions for thée materiel
and contain all maintenance operations allocated to using organi-
zations in performing maintenance work within their scope.

d. This manual differs from TM 9-1819AB, 14 February 1952,
as shown in (1) and (2) below,

(1) Adds information on hydra-matic transmission Model
301MG.

(2) Revises information on hydra-matic tmmmlssmn Model
308M (formerly known as Model 302M). ;

e. This edition is published in advance of complete technical
review of all conecerned. Any errors or omissions will be brought
to the attention of the Chief of Ordnance, Washington 25, D. C,
ATTN: ORDFM, using DA Form 468 (Unsatisfactory Equip-
ment Report).

2. Field and Depot Maintenance Allocation
The publication of instructions for complete disassembly and
rebuild is not to be construed as authority for the performance by
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field maiyy  ance units of those functions which are restricted to
depot P'h.“]}" and arsenals. In general, the prescribed maintenance
responsibilities will be reflected in the allocation of maintenance
parts listed in the appropriate columns of the current ORD 8
§upp]y manuals pertaining to those vehicles incorporating these
1ter_ns. Instructions for depot maintenance are to be used by
maintenance companies in the field only when the tactieal situa-
t-_mn makes the repair functions imperative, Supply of parts
listed in the depot guide column of ORD & supply ménualﬂ will
be made to field maintenance only when the emergency nature
of the maintenance to he performed has been certified by a re-
sponsible officer of the requisitioning organization, and upon
express authorization by the chief of the service concerned,
Thtfrse operations which can be performed as “emergency field
maintenance” are specifically covered as such in this manual,

3. Forms, Records, and Reports

@. General. Responsibility for the proper execution of forms
?emrdfq, and reports rests upon the officers of all units maintatin:
ing this equipment. However, the value of accurate records must
}:r_e fully s_mpreciated by all persons responsible for their compila-
tion, maintenance, and use. Records, reports, and authorized
fﬂrm's_m'e normally utilized to indieate the type, quantity, and
cundﬂilun of materiel to be inspected, to be repaired, or to be
uséd in repair. Properly executed forms convey authorization
and serve as records for repair or replacement of material in the
handrs of troops and for delivery of materiel requiring further
r.epair to ordnance shops. The forms, records, and reports estab-
lish the work required, the progress of the work within the shops
and the status of the materiel upon completion of its repair. ;

b, Arufhml%zed Forms. The forms generally applicable to units
operating this materiel are listed in the appendix. For a listing
of all forms, refer to DA Pam 310-2. For instructions on use of
these forms, refer to FM 9-10.

1_(.‘. Field R:.;:rmr.f.s of Aecidents. The reports necessary to comply
with th.e requirements of the Army safety program are prescribed
in detail in SR 385-10-40. These reports are required whenever

zsgldents involving injury to personnel or damage to materiel
ur.

« d. Report of Unsatisfactory Equi 1
& Leeport t quipment and Materials. Any
deficiencies detected in the equipment covered herein which occur

- under the circumstances indicated in AR 700-38 should be im-

mediately reported in accordance with the i i
_ : applicable ins i
in those regulations. 5 : llnbtructmns

a »
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Section Il. DESCRIPTION AND D/ \

4, Description

tt. The hydra-matic transmission (Models 303M and 201M(G)
(figs. 1 and 2) provides for antomatic selection of gear ratios to
supply necessary torque output for operation under all condi-
tions. Transmission assembly is attached to engine flywheel
housing which incloses a fluid coupling used to transmit power to
transmission. Fluid coupling eliminates the need for a manually
operated clutch. The fluid coupling is combined with hydraulie-
ally controlled planetary gear units to provide four forward
gpeeds and one reverse. On transmission Model 303M only, a
2-speed reduction unit is located in rear section of transmission,
providing two driving ranges, HIGH RANGE and LOW RANGE,
Direct drive output is obtained in HIGH BEANGE and reduction
in LOW RANGE. Choice of ranges is made by the driver
through the usze of a'manually operated control lever. Transmis-
sion oil temperature is controlled by an oil cooler located in bottom
of transmission oil pan. 0il cooler is connected fo engine cooling
system.

b, The fluid coupling is composed of two torus members in-
closed in an cil-filled chamber formed by the flywheel and the
torus cover. Engine power is transmitted from flywheel through
torus cover which drives the front planetary unit, and power
input to driving torus in fluid coupling isz through the front
planetary unit. Driven torus is mounted on transmission input
shaft (main shaft) which drives rear planetary unit.

¢. Front and rear planetary units are similar in construction,
each having a band designed to be applied to or released from its
respective drum. When front unit band is applied to drum,
center (sun) gear is held and front unit is in reduction. When
rear unit band iz applied to drum, internal gear is held and rear
unit is in reduction. A multiple disk eclutch iz ineorporated in
each planetary unit, and when clutch is engaged, the unit is in_
direct drive. Bands and clutches are actuated by springs, hydrau-
lically operated servos, and pistons.

d. On Model 302M only, reduction unit at rear section of trans-
mission is planetary type which ineorporates a cone-type eluteh
applied by a piston to hold internal gear when unit iz in LOW
RANGE. A multiple disk-type cluteh, also applied by a piston;is*
used for placing reduction unit in HIGH RANGE or direct drive.

e. For reverse operation, a third set of planetary gears is ~
utilized which operate in conjunction with front and rear plane-

~ tary.units. Reverse unit has no provision for direct drive. A
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. 3/4 LEFT FRONT VIEW

7 Figuwr& 1, Model 303M hyd-;*u.-mtic transmission.
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cm?u—lty luteh actuated by a piston is employed to hold reverse
unit internal gear.

. f. In addition to the power-transmitting parts, various hydrau-
lic Eﬂll!.l‘ﬂ] units are incorporated in the transmission assembly.
These include ol pumps, governor, control valves, and serm:-'a,
and an accumulator on Model 303M only.

5. Differences Between Models

The major difference between the Model 303M and the 301MG
hydra-matic transmissions is that the reduction unit, used on the
303M (fizg. 184), is not used on the 30IMG (fig. 185). This
necessitates slight differences in some internal parts such as
front oil pump assembly, front servo aszembly, reverse mechanism
and output shaft bearing retainer, output shaft assembly, rear oil
pump assembly, and oil pan assembly. Where these differences
effect rebuild procedures, such differences are either noted in the
text or separate procedures are provided for each unit,

6. Data
a. Transmission Model 303M.
P Rati
h:ttmi High range : m.[.ﬁw range
= z S e e s e 4081 15.67:1
= e SR ST SN L1 | 10.05:1
i AL S U N RERNSISI R 1Y - - - | 5.95:1
B S NSRS [ | |1 Fh | 3.821
) oy | P kS e 4.64: 17.35:1
b. Transmission Model 301 M0
Speed
1st RO 41:;8!'.0
N RIS G P R e e . 4.08:1
A Rl S " TR 263:1
dth . _ ----- P S o g
Reverse AN O 50 s ) ;ggi

a
TAGO 10M2R
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CHAPTER 2

PARTS, SPECIAL TOOLS, AND EQUIPMENT
FOR FIELD AND DEPOT MAINTENANCE

7. General

Tools and equipment and maintenance parts over and above
those available to the using organization are supplied to ordnance
field maintenance units and depot shops for maintaining, repair-
ing, and/or rebuilding the materiel.

8. Parts

Maintenance parts are listed in Department of the Army Sup-
ply Manuals ORD 8 SNL G-T49 (Model 303M) and ORD 8 SNL
(G-280 (Model 301MG), which are the authority for requisitioning
replacements. Parts not listed in the ORD 2 manuals, but re-
quired by depot shops in rebuild operations, may be requisitioned
from the listing in the corresponding ORD 9 manual and will be
supplied if available. Requisitions for ORD 9 parts will contain
a complete justification of reguirements.

9. Common Tools and Equipment

Standard and commonly used tools and equipment having gen-
eral application to this materiel are listed in ORD & SNL J-8,
Sections 7, 13, and 18; ORD 6 SNL J-9, Sections 1, 2, 8, and 9;
ORD 6 SNL J-10, Section 4; and are authorized for issue by
TA and TOE.

10. Special Tools and Equipment

The special tools and equipment (figs. 3, 4, and 5) tabulated in
table I are listed in Department of the Army Supply Mannal
ORD 6 SNL J-16, Section 62.. This tabulation contains only thoze
special tools and equipment necessary to perform the operations

described in this manual, is included for information only, and

is not to be used as a basis for requisitions.

TAGD 101421 9
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Use w/rivet PUNCH—A.’B.’:UEE:: fnr -
moving and replacing povernor drive
flange and/or rear oil pump drive

For lifting transmission assembly.

For holding clutch hub in rear drum
installation of

Used w/test INDICATOR-41-1-100 for
checking torus cover oil seal ecollar

installing eclutch

For compressing clutch pizton large oil
seal ring while installing eluteh piston

_Fnr eompressing seal rings on oil de-

livery sleeve when installing sleeve

For compressing reverse piston release
springs during disassembly and as-
sembly of output shaft bearing re-

For compressing springs when disas-
sembling and assembling rear servo.

For helding planet carrier assembly
while removing and installing plane-
tary units and oil delivery sleeve.

| For alining governor and reverse blocker

For loeating rear servo actuating lever
when adjusting rear band.

il For measuring length of front band ad-

For checking front band adjusting rod.
For checking position of transmission

For making transmission oil pressure

| Used w/test INDICATOR-41-1-100 and
extension ROD-AZ266330 for measur-
ing input shaft end play.

To cheek for leaks in transmission case
and units, and check action of servos

Table I. Special Tools and Equipment For Field and Depot Maintenanece
| Wmnm
Item | Tdentifying Mo, l__ Fig. I} Par.

ANVIL, rivet, %-in. thick, 3 in. wide, | B7950326 |4, 97, 98 4
2%-in. long (governor drive flange and| (41-A-281-200).
pump drive gear). |

gear.

BOLT, eye, 2%-in. od, 1%-in. id, w/| A266327 4, 16 BTi
¥s=14 thds, length of shank 1%y in. {41-B-1586-200).
(transmission lifting).

ERACKET, retainer, 1154;-in. high, 1-in. | AT950207 4, 49, 128 |73b, 102p
wide, 2% -in. long (clutch hub). (41-B-1925-150). during removal and

rear planetary units.

BRACKET, support, 5%-in. high, 5-in.|7950331 3, 176 1285
wide, 171 -in. long. (41-B-1925-200).

runout.

COMPRESSOR (front or rear cluteh an- | CBTOBT11 4, 106, 112 |98T7e, 89, For removing and
nular piston oil seal ring). 100k, piston zmall oil zeal ring.

102f

COMPRESSOR (front or rear cluteh | ABTO8T10 3, 113 99, 102i
drum oil seal ring). |

in ecluteh drum.
COMPRESSOR, slecve ring, S-in. high, | A266328 3, 127, 128 |10de, 104k |

215-in. wide, 8%-in. long (oil delivery | (41-C-2B557).

sleeve Ting). and rear planetary unit.

COMPRESSOR, spring, 2%-in. high, | CT850251 |3, 132, 149 |105¢, 107k, |

4%-in. wide, 10%-in. long w/2 legs {41-C-2555-839) 111d,

(clutch reverse unit). 113f
tainer.

‘COMPRESSOR, spring, 2%-in. high,|C7950334 LM 1P
354-in. wide, 17%-in. Jong (rear servo| (41-C-2555-843)
spring). i

FIH—TURE hnldmg. ﬁiﬂ im. d-.a_* 11%1“.-111 BTGTBEQ‘EI g 4.. 101 ra:éagﬁfadb
wide l:plal'lEmrﬁr un'it:] {.41"F—2931—4 1‘.' | ]

s F . : . ATAE006T 4, 207 3Bf, 148

GAGE, alining, 1%-in. dia, 13-in. wide | ATI0 ' ' bracket.
(reverse blocker bracket to governor).| (41-G-1 i 2 145

GAGE, Eh\!ﬂk‘i.]'lf, 14 -in. thick, 27 -in. 3?950329 _ 4, 203
wide, 5%-in. long (band adjusting). (41-G-98-575) |

; i i 14.in. | AT950260 201 ldde

GAGE, checking, %-in. thick, %a-in. justing rod
e D indi d (41-G-98-920) el ey
wide, 13%-in. long (indicator xod). ' ap1, 202 |144f

GAGE, front servo adjusting. BTOBLET . ;' !

GAGE, lever, w/two 45 deg and one 90 BT95016 g | throttle valve lever.
deg offset, 8%-in. long (throttle valve (41-G--214-475) R
lever). 4 26

GAGE, pressure, 300 Ib max, w/coupling | B7950330 tosts
and hose (oil pressure). (£1-G-1137-500) 0. 100 |62d, 136a .

v in shaft, 1%-in. dia., 5-in.|B7950327 4, 20, (- 4

GUIDE, main sha (41-G-2502-500) 1400
long.

! 5
2 T Ive, elbow, | BT950562 |4, 9, 28, 74, 30, 6O,
i g ;uzmljtmg it ey (41-G-1299-100) 78, 122, | 83a, 86a,
nozzle, and ball. 1383, 150, 87h, 103¢,| and clutches.
204 105k,
111e,
131b,
145e

-,
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Table 1. Speciel Tools and Egquipment For Field and Depot Maoinienance—=Continued

1.
Ttem
PUNCH, rivet, % -in. dia, 5-in long (gov- |
ernor drive flange and pump dri*l-"ﬁ'
gear) . |
REPLACER, oil seal, 3%-in. dia, 6%-in.
long {main shaft and intermediate
shaft).
ROD, extension, ¥-in. dia, El%-in. long
(indicator).

STAND, transmission, 83%34-in. high,
321 -in. wide, 8B-in. long, w/casters
(transmission rebuild). "

TOQOL, bending, ¥ -in. thick, 17-in. wide,
3-in. long (throttle valve lever).

TOOL, installing, 0.025-in. thick, &-in.
wide, 21%g-in. long (reverse piston to
drum).

WRENCH, holding, single end, 3-in. x
1%-in. curved slot, 9%-in. long (front |
pump body).

WRENCH, single open end, double off-
set, 1.330-in. opening, 11%-in. long.

thick

=

E Note, The following four ltems apply only “_,4

2 teanamission Model Z0RM.

# HOOK, lifting (reduction unit), 2 re-

o quired. |
PESt el

2 REMOVER, bearing, % x 2 =x 123

& puller bar, 5% dia, %-in.

- backing plate w/ % -10NC-screws, Bl-

= in. long (reduction unit stationary

L 3

-] bearing cone).

EL

REMOVER and REPLACER, beaving
retainer (rear), 9%-in. high, 4%%-in.
wide, 15-in. long. i

REFLACER, reduction unit rear cil seal

Note., The following item applies only to trans-
mibasion Model 301MG.

REPLACER, 13i-in. od, B5gin. long
w/Hg-in. thick plate in one end, and
14g-in. thick, 3-in. dia driver in op-
posite end. ]

Identifyving Mo,

AT950325
{41-P-3780-500)

7950561
{41-R-2894-120)

AZGBEIZ0
(41-R-2580)

DTO508T4
(41-5-4981-250)

CT950171
(41-T-3068-600)

ATH50335
(41-T-3215-960)

BTo50528
{41-W-1584-275)

BT950256
(41-W-1587-350)

B7O50236
(41-H-2644-940)

7850372
{41-R-2637-790)

CT950663
(41-R-2378-065)

B7O50063
(41-R-2395-518)

B8390025
(5120-034-8457)

Use

| Rafercences
| Figg. | Par,
4, 98 04
4, 94 a1l
2. 30, 190 |62d, 136a,
140b
(5,18, 19 |57k, 571
4
3, 145, 1563 J107d, 113d
3, 86 89, 91
3, 220 57e, 1631
13, 17, 20 | 574, 58e,
152a
3, 162 | 1234
I3, 81,196 |63, 139
4, 178 125f
|
4, 146 107q

Used w/ANVIL-B7950326 for removi,
and replacing governor drive flange
and/or rear oil pump drive gear.

For installing oil seal on front oil pump
COver.

Used w/test INDICATOR-41-1-100 and
GUIDE-B7950327 for measuring in-
put shaft end play.

For holding tranzmizsion during rebuild
operations.

For bending transmiszsion throttle valve
lever.

For installing reverse clutch piston and
geal in output shaft bearing retainer,

For holding front oil pump body while
removing and installing cover-to-body
bolts.

For holding when removing or installing
input shaft nut.

For lifting reduetion unit ease.

| For pulling reduction unit stationary
eone assembly out of reduction unit
case,

For removing and installing transmission
| output shaft bearing retainer.

Far installing reduetion unit output shaft

: 5
oil seal. H

'For installing output shaft bearing re-
| tafner oil seal.
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REMOVER AMD REPLACER—
CIP50563 (41-R-2378-955)
(MODEL 303M ONLY)

HOOK--87950336
141.H.2644-940)
(MODEL 303M ONLY)

COMPRESSOR—
AZ66328
[141.C-2557]

WRENCH—-B7050256
[41-W.1587-3501

BRACKET—7950331 Vs

1£1-B-1925-2000

COMPRESSOR—CT 50334

(41-C-2555-843)

REMOVER—C7950372
141-R-2367-7900
{MODEL 303M ONLY)

WRENCH—-B/ 750028
(41-W-1534-27 5

S r—— TR O m‘

TOOL—A7?50315
(41-T-321 3-940)

[ et
ROD—AZ266330
141-R-25801

[ ———

GAGE—BF750148
(41-G-214-475)

COMPRESSOR—-CT950251
141-C-2555-83%]

Figure 8. Spegial taols,

14

COMPRESSOR—
ABFDBT10

RA PD 388543

TAGO 10428

FIXTURE=—BT 077295
(41-F-2987-421]

E—r

PUNCH—AFS50325
{41.P-378%-500)

Caroar1l

GAGE—B70B127

ARYIL—
BFP50324
(d1-A-281-2000 -

G
GAGE—
ATR50250
(41.G.28-5200

e L L s
LI '

TAGD 101428

|
REPLACER— m

B23IPOOIS REPLACER—B7950063
{5120.034-8457) [41.R.2195.51 &)

IMODEL 301MG OMNLY) IMODEL 3034 OMLY)

GUIDE—B7 930327
{41-G-2502-5000

REPLACER—C7R50541
(41-R-2394-120)

BOLT—A266327
[41-B-1 586-300)

GAGE-B7F50330
(45.G-1127-5001

TOOL-C7950171
141-T-3068-600)

(o 5

GUN—B7 #5056 BRACKET—
[41-G-1299-1000 ATRS0207
o [41-B-1925-150)

g

GAGE—
- A7950067 P
A7 XL S

. BYR5032%
141-G-98.5751

“RAPD 244028 . -

Figure 4. Sp#ia& tools.
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Figuve 5. Specinl fools,

11. Improvised Tools

Tl}e impx:uvised tools listed in table II, with the dimensional
defail drawings shown in figures 6 and 7, apply only to field and
depot s_hops in order to enable these maintenance organizations
to fabricate these tools locally if desired. These tools are of chief
value to maintenance organizations engaged in rebuilding a large
number of identical components; however, they are not easential
for rebuild and are not available for issue. The folInwinés data
are furnished for information only. :

16 "
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Pable II. Tmprovised Teols for Field and Depot Moit..nanece

Belerenpes

Ttem | Fig. Par. Tlaa
|

INS'J.‘J\:LLER, [hlltﬂm
hall bearing (301MG).

|

7, 146 | 107n tir installing ball bearing
in output shaft bearing
retainer on 301MG trana-

| mizsion,
INETALLER, snap ring {6, 210 36f | For installing manual con-
| trol valve Jever shaft seal

| retainer snap ring.

1010-1020 €, b, |_.,_._]_3 4 SMAF RING INSTALLER

.

i
e i

4 -

f

MOTE:  ALL DIMEMSIONS SHOWYH
ARE 1M INCHES RAPD 1492524

Piguve 8, Imprevised snap ring fasteller.

ALl DIMEMSIONS SHOWH I

MRE IM [MCHES &
il
Pl A A AT EFEEEEFEFFFEFEFEFEEEFEEEEErEr N
1.407 | 1.5/8
AT TEEIEEFEry Pl il T EEETrr
i 5-1/2 '
RAPD 366815

Figwre 7. Tmprovised beaving inataller,

4

17
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CHAPTER 3
TROUBLESHOOTING

Section I. GENERAL

12. Purpose

Note, Information in this chapter is for use of ordnance maintenance
personnel in eonjunction with and as a supplement to the troubleshooting
goction in the pertinent opervator’s manual. It provides the eontinuation of

instructions where a remedy in the operator’s manual referz to ordnance
maintenance personnel for corrective action.

Operation of a deadlined vehicle without a preliminary exami-
nation can cause further damage to a disabled component and
possible injury to personnel. By careful inspection and trouble-
shooting, such damage and injury can be avoided and, in addi-
tion, the causes of faulty operation of a vehicle or component ean
often be determined without extensive disassembly.

13. General Instructions and Procedures

This chapter contains inspection and troubleshooting proce-
dures to be performed while a disabled component is mounted in
the vehicle and after it has been removed.

@. The inspections made while the transmission assembly is
mounted in vehicle without engine running or vehicle operating
are, for the most part, visual and are to be performed before
starting engine and actually operating the vehicle. The inspec-
tions are included in the before-operation procedures outlined in
applicable operator’s manual (TM 9-8024 for Model 303M or
TM 9-7002 for Model 301MG).

b. The iroubleshooting performed while the transmission is
mounted in vehicle with engine running and/or vehicle operating
is that which is beyond the normal scope of using organization.
Check the troubleshooting section of applicable operator’s manual
(TM 9-8024 for Model 803M or TM 9-7002 for Model 301MG) ;
then proceed as outlined in this chapter. These troubleshooting
operations are used to determine if the fault can be remedied
without removing the component from the velgicle and also when
subsequent removal is necessary, to indicate When repair can be
made without complete disassembly of the component.

18 TAGO 142R

Note, HReference is made in this chapter to some tests ly witi:tin
the scope of the using orpganization. This repetition 18 necessuLy to 1}r1:uvi|du
clarity and continuity to the various tests and t1'uul.31|:vihmtmg. procedures.
However, whenever practical, remedial procedures within t_lm scope clrf t.}l'tltf.
using organization arve omitted and reference made o applicable uplei ator's
manual {TM 5-8024 for Model ap3M or TM 0-7002 for Model 301MG).

. Troubleshooting a disabled component at'tter it has been re-
moved from the vehicle consists of subjecting it to the same tests
as applied to a rebuilt assembly (pars. ‘2:5-25}, tc:‘verlfy the
diagnosis made when the component was in tl?e vehicle, to un-
cover further defects, or to determine faults if thu% clnmpun?nt
alone is received by the ordnance establishment. IIjh”,‘ ingpection
is particularly important in the last case !?ecause it is offen t_he
only means of determining the trouble without completely dis-
assembling the component, |

d. Inspecting and checking the component rlEn-mg sume_sta,ges
of disassembly will also disclose malfunctions In some units and
assist in determining the replacement of ai’fcctrled parts or sub-
assemblies. Similar tests are also made during asser!'ibly to
determine correct functioning of various component units.

Section 1l. TROUBLESHOOTING BEFORE REMOVAL
AND DURING OPERATION

14, Purpose |

Troubleshooting the hydra-matic transmission bu[‘umr removil
from the vehicle must be accomplished with engine running under
simulated operating conditions, and/or actual rI{:eunfl te.f-xhyg_the
vehicle, to determine malfunctions in the transmission. Various
teste and checks must be made during these operations to def;er-
mine which component part of the transmission is malfunction-
ing, From the results of these checks or tu?ta, gome parts may
be replaced without removing the l,ransmissmrll f}'nm the vu.hg-.te
(ch 4). The checks will also disclose malfunctioning parts wi‘nrh
ghould be replaced after transmission is removed from vehicle,
and partially or completely disassembled.

15. Preliminary Checking Procedures

Qeveral checks or tests should be accomplished prior to El.ﬂl..:l,li'*:]]}r'
making a road or operating test for the purpose of d{etermn}nm
trouble symptoms. In many instances, tranamission rmaflfunctmna
may be determi from the results of these preliminary pro-
cedures. These procedures are as shown in through d below.

a. 0il Level. Refer to paragraph 16.

¢
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b, Fagine Idle Adjustments. Refer to paragraph 17,
e. witle and Manual Linkage. Refer to paragraph 18,
. Oil Pressure Tests, Refer fo paragraph 19.

16. Oil Level

Check oil level in transmission as described in applicable
operator's manual (TM 9-8024 for Model 303M or TM 9-7002
for Model 301MG).

Note. The transmission doesz mot “burn” or use oil as an engine does.
Any appreciable lozs of oil is due to leakage (par. 20). If transmission
oil level rises, the probable cause is due to leakage of water into the trans-
mission (par. 21).

¥

17. Engine ldle Adjustments

Engine idle speed should be correctly adjusted as deseribed in
applicable operator’'s manual (TM 9-8024 for Model 303M or
THM 9-7002 for Model 301MG).

18. Throttle and Manual Linkage

Incorrect throttle and manual linkage adjustment may cause
many transmission malfunctions. Check and adjust linkage as
described in applicable operator's manual (TM 9-8024 for Model
308M or TM 9-T002 for Model 301MG).

19. Qil Pressure Tests

Incorrect oil pressure can contribute to many fransmission
malfunctions. Perform oil pressure tests as instructed in applic-
able operator's manual (TM 9-8024 for Model 303M or TM
9-7002 for Model 801MG). Causes of improper oil pressure are
listed in paragraph 230,

20. Oil Leaks
If transmission oil level is found to be low at frequent checking

intervals, cause is due to leakage. Source of leakage must be

determined and condition corrected io avoid serious damage to
transmission. FPerform oil leakage checks as instructed in appli-

eable operator's manual (TM 9-8024 for Model 203M or TM

9-7002 for Model 301MG).

21. Water Leaks

. Inteirnal Leaks, Tf transmission oil level is found to be high
at frequent checking periods, cause is probably due o internal
water leaks from cooler core or cooler core connections, Check
for internal water leakage by draining a spall quantity of oil
from transmission. Examine drained oil for presence of water.
If evidence of water is found in oil, replace oil cooler assembly,
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1f no evidence of internal water leakage is foun efill trans-
mission as instructed in applicable operator’s manual {TM 9-8024
for Model 303M or TM 9-7002 for Model 301MG).

b. External Leaks. Check and correct water leaks as in-
structed in applicable operator’s manual (TM 9-8024 for Model
203M or TM 9-7002 for Model 301MG}.

22, Road Test
Perform road test as instructed in applicable operator's manual
(TM 9-8024 for Model 303M or TM 9-7002 for Model 301MG).

23. Troubleshooting Diagnosis, Probable Causes, and
Remedies

a. General. A troubleshooting diagnosis guide, including prob-
able causes and remedies, is given in applicable operator’s manual
(TM 9-8024 for Model 308M or TM 9-7002 for Model S01MG).
Subparagraphs b through s below provide a eontinuation of in-
structions where a remedy in the operator’s manual refers to
ordnance maintenance personnel for corrective action.

b, Improper il Pressure. Improper oil pressure, as deter-
mined by oil pressure tesls in applicable operator’s manual (TM
9-8024 for Model 303M or TM 9-7002 for Model 301MG), is
usually due to the malfunclion of units in the transmission as
deseribed in (1) through (10) below.

(1) Oil pressure regulator valve. An oil pressure regulator
valve that is stuck may cause high, low, or fluctuating oil
pressure. Remove, clean, inspect, and install oil pres-
aure regulator valve (pars. 52 and 53).

(2) Front oil pump. A defective front pil pump may cause
high, low, or complete loss of oil pressure. Remove
transmission and disassemble to replace front oil pump.

(3) Reverse unit. Defective piston seals at reverse unit will
allow slipping and oil pressure loss in reverse. Remove
transmission and disassemble to inspect and replace re-
verse unit components,

(4) Reduction unit control valve pressure regulator (803M).
A stuck valve or broken valve spring may cause low oil
pressure. Remove, clean, inspect, and install reduction
unit control valve assembly (pars. 50 and 51).

(5) Front servo. A defective front servo assembly may
cause improper oil pressure. Remove, clean, inspect, and
install front servo assembly (pars. 48 and 49).

(6) Rear planctary unit. A defective rear planetary unit
may cause low oil pressure. . Remove transmission and
disassemble to replace rear planetary unit.
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(T il delivery sleeve. An improperly installed oil delivery
sleeve or broken rings may cause improper oil pressure.
Remove transmission and disassemble to replace oil de-
livery sleeve or rings.

(8) Front planetary unit. Defective parts or internal leaks
may cause low oil pressure. Remove transmission and
disassemble to replace front planetary unit.

(9) Control valve. A defective transmission control valve
assembly may cause improper oil pressure. Remaove,
;gl;uild, and install control valve assembly (pars. 37 and

(10) Odl passages. Oil passages in transmission case and
reduction unit case (305M) deliver oil to various operat-
ing units. Restricted, blocked, or leaking passages will
cause improper oil pressures. Remove transmission and
disassemble to inspect oil passages.

¢. Front Band Broken. Remove transmission and partially dis-
assemble to replace a broken front band.

d. Reayr Ruond Functioning I'mproperly. Remove transmission
and partially disaszemhble to repair or replace a rear band,

e. Transmission Confrol Valve, Should tests indicate that con-
;:;;i valve is not functioning properly, replace valve (pars, 37 and
_ f.rGovemnr. Whenever tests indicate that governor is operat-
Ing improperly, replace governor (pars. 41 and 42y .

g Front Servo. Whenever symptoms indicate that front servo
is not functioning properly, replace servo (pars. 48 and 49).

‘ h. Rear Servo. Whenever symptoms indicate that rear servo
Is not functioning properly, replace servo (pars. 48 and 49).

. erzar Oil Pump. Whenever symptoms indicate that rear oil
pt{an 1s not  netioning properly, replace pump. Remove trans-
mission and jartially disassemble to replace rear oil pump and
governor assembly,

j. Reduction Unit Oil Pump (303M). Whenever symptoms in-

“dicate that reduction unit oi] pump is not functioning properly,

I:Gplac& |:urnp.1 Remove transmission and partially disassemble to
replace reduction unit oil pump. -
k. Reverse Unit Parts. Remaove transmission and disassemble

whenever it is necessary to i '
nspect and replace any of the r
components. d i

L. Front Planetary Unif. Remove transmission and disas-
semble whenever it is necessary to inspect and replace any of the
front planetary unit compenents,

22
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. Rear Planetory Undt. Remove transmission & . disassemble
whenever it is necessary to inspect and replace any of the rear
planetary unit components.

#. Oil Delivery Sleeve, If oil delivery sleeve is defective or in-
stalled incorrectly, remove transmission. Inspeet and replace
sleeve,

0. Reverse Blocker Brocket. Whenever symptoms indicate that
reverse blocker bracket assembly is defective, replace bracket
(pars. 39 and 40).

n, Manual Control Valve Lever. The manual control valve
lever (T, fig. 51) iz a part of control valve assembly. Replace
control valve assembly (pars. 37 and 38). For rebuild procedure,
refer to paragraphs 74 through 76.

g. O Passages. il passages in transmission case and reduc-
tion unit case (303M) deliver oil to various operating units.
Restricted, blocked, or leaking passages will cause various trouble
symptoms. Inspection of oil passages can only be accomplished
with transmission removed and completely disassembled.

v, Reduction Unit Control Valve (3050 ). Whenever symptoms
indicate that reduction unit control valve is defective, replace
valve (pars. 50 and 51).

s, Reduction Unit ($08M). Whenever symptoms indicate that
reduction unit is defective, remove transmission and partially
disassemble. Inspect and replace reduction unit parts.

24. Noises

a. Noises which can be identified as “trouble” noises in the
transmission proper are difficult to defect. There iz a certain
amount of normal “operating” sound during fransmission opera-
tion. Normal operating and trouble noises in other power train
units can be transmitted to the transmission, preventing positive
igolation of actual transmission trouble noises.

b, Asg a general rule, transmission malfunctions will be evident
and can be determined by other symptoms before any particular
trouble noise can be detected. If during transmission operation,
unusual noises at the transmission are heard, first determine if
the noize is in the transmission or is being transmitted to the unit.
If the “unusual” noise is actually in the transmission, other symp-
toms as indicated in applicable operator’s manual (TM 9-8024 for
Model 303M or TM 9-7002 for Model 301MG), will generally be
evident. Remedies can then be applied accordingly.
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Sef ' Ill. TROUBLESHOOTING DISABLED OR
REBUILT TRANSMISSION ASSEMBLY

25, Purpose

. Disabled Unit, In general, the tests outlined in this section
can be applied to a disabled unit to verify diagnesis made when
the unit was in a vehicle, or to determine faults if the unit is
received by the ordnance establishment. If a disabled component
is to be tested for purpose of trouble diagnosis, break-in evcling
procedures will not be necessary as outlined for a rebuilt unit.
However, other tests should be accomplished until actual malfune-
tions are determined.

b, Rebuilf Upit., A rebuilt transmission should be subjected to
light load and full load cyeling periods to insure the stabilizing
of the components. In addition, the unit can be subjected to
eimulated operating conditions to check action and efficiency.

26. Equipment

. A test stand must be devised to run-in and check a disabled
or rebuilt unit. A type 302 engine may be used as the power-
Mant, The engine must be equipped with” such standard acces-
sories as necessary to simulate aetual operating conditions.
Throttle and manual control linkage must be used, and installed
and adjusted in the same manner as on the vehiele,

b, A loading device, such as a dynamometer or a reversible
water brake, must be used so that full throttle upshifts and down-
shifts can be cheeked as well as licht throttle shifts.

¢, A tachometer must be available to register engine revolu-
tions per minute. A tachometer should also be available to adapt
to the transmission output shaft. This tachometer must be cali-
hrated in miles per hour. Pressure gages-B7950330 must be used
to check oil pressures.

27. Methods of Testing
. Preliminary Procedures. In order that an accurate test of
- the transmission can be made it is important that the average
operating condition be duplicated on the test stand.
{1} HEngine and transmission must be properly attached and
entire powerplant mounted on a test stand.
{2) Remove pipe plugs and attach pressure games-B7950320
at locations indicated in figure 8.
() Main line pressure at top left side of case,
{b) Reduction unit pump pressure {3030 at right side
of reduction valve body.

24 TAGD W14EE
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REDUCTION UMIT

REQUCTICON UMIT REDUCTION B
PUMP PRESSURE [303MI i

FISTOM PRESSURE [J03M)

REDUCTION UMIT DIRECT
CLUTCH FRESSURE {303M)

MAIN UNE (8
PRESSURE

i . et el
LEFT SIDE

RA PO 356812

Figure & Conwect oil pressure lest goges at points indicated—
{model 3020 shown).

(¢) Reduction unit direct clutch pressure (303M) at left
side of output shaft bearing retainer.

{d) Reduction unil reduction piston pressure (303M) at
right side of output shaft bearing retainer.

(3) Before starting, check and, if necessary, fill transmission
to proper oil level. Refer to applicable operator’s man-
ual (TM 9-8024 for Model 303M or TM 97002 for
Model 501MG) for correct oil checking and filling pro-

+ pedure,

(4) Before starting, be sure that an adequate supply of
water is available and that all valves are open.

(5) Start engine and check to see that the pressure gages
for main line, reduction unit direct elutch, and reduction
unit reduction piston pressures show sufficient pressure
to operate transmission.

b. Cyeling. A rebuilt transmission should have a light load

eyeling to insure that the new cluteh packs, bands, and ]aearings
can be stabilized before full loads are applied. “Cycling” the

25
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trzlurtm' sion means going through the various upshifts and down-
shifts. Cyecle in the manner shown in (1} and (2) below.

(1) Cyecle 1-2-3-4-3-2 1 with 100 pound-feet on output

shaft on the 3 to 4 shift. Cyele in this manner 15 to 30
minutes.

(2} After light load break-in, a full load break-in should he
run, cycling in the same manner as (1) above for 30 to

45 minutes.
. IS{aift Points fn RPM at Output Shaft. Cheek all shift points
.';:i.t minimum throttle to detent throttle, and full throttle positions
mm “F-1" and “F-2" for 303M, or “Drive” and “Hilly™ for S01MG.

Table [ Transmission Shift Pointz in RPM at Output Shajt

_ _IE;EE&_ ___ Downszhift
Shift 1-2 2-3 34 8 | a2 | a1
Minimum 180-570 |825-960 11,075- B60-T40 T70-670 [350-425
1,225 |

To detent throttle T00-730 |1,190-  [1,800-  |1,100- !HSG—ES{I IB60-480

1275 | 2g00 | 1,000 |

Fall throttle high  |780-880 11,290~  [2,080-  2,050- L0650~ [580-480
range— F-1 1400 | 2,260 | 1,900 | 930

{303M) or “Drive” | |
(301MG). ! -' -

Full throttle high  [180-880 [No.  [2,080- [2,050- |1,120- [s80_480
range-—“F_2 23 | 2260 1,900 | 450

(303M) or “Hilly" Under |
(801MG). 1500 | | | |

d. Direet Drive Oil Pressures. Check main line oil pressure
(803M and 301MG) : also check reduction pump and direct cluteh
pressures (303M) as shown in table IV,

Table IV. Direct Drive 0il Pressures

g . }!I:E::zl ! Hnd"‘g;:']u;h%:umu | l'lﬁl:uv.‘,.t.loql;gdﬁi&r{n:::t. clutch
Idle neutral (400 |80 min |_ IR i
' rpm). 110 max | recsan - | o -
Idle (375 rpm) 76 min ‘ -----

High range “p-1* {110 max ‘

(208M) or '
“Drive” (301MG },l | |
dth Gear [ 95 min Line pressure !
(3,000 rpm). {110 max =im - P
4th Gear |95 min |Lin|3 pressure ‘
(1,200 rpm), 110 max | =10 Ib, | S
Reverse [180 min 1100 min ‘Lme prc_s;me
{2,000 rpm). |220 max 115 max +10 1b,
246 TAGO 1:11211
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e. Reduction Dyive 4l Pressure (302M). Check main line il
pressure, reduetion pump, and reduction piston pressurves as
shown in table V.,

Table V. HReduefion Dvive Qi Pressures (203M)

. .-_}-].'l.i:ﬂ.

fing Reductlon pump Heduclion piston

Idle neEt:l'alT-iDD i 40 min e
rpm). 1110 max

Idle {375 rpm) |75 min
SF-1" low 1'a]1g'|3.|111'.l max s 1 e
4th Gear {95 min | Line pressure
{2,000 rpm). {110 max | =101, |
4th Gear 95 min Line pressure Line pressure
{1,200 rpm). 110 max +1{ Ih. +10 1b.
Reversze 180 min 100 min Line pressure
{2,000 ypm)., 220 max 1156 max +10 Ib.

f. Oil Pressure Test Limits.

(1) In both direct and reduection drive, there must not be
more than a 30 psi pressure drop between neutral and
drive at idle.

(2) 0il pressure in neutral (400 rpm) must not drop more
than & psi from divect to reduction.

(3) 0Oil pressure in drive (375 rpm) must not drop more
than & psi from direct to reduction,

(4) Reduction pump pressure at 450 rpm, on coast, must be
50 psi minimum.

(6) Reduction pump pressure at 200 rpm, after reverze,
must be 45 psi minimum.

(6) When checked in both direet and reduction drive and
with transmission in neutral and engine stopped, ac-
cumulator must maintain at least 50 psi pressure for
50 seconds.

28. Diagnosis of Tests

The results of the checks and tests as described in paragraph
27 can be diagnoszed by referring to transmission troubleshooting
diagnosis guide in applicablé operator’s manual (TM 9-8024 for
Maodel 303M or TM 9-7002 for Model 301M3). Diagnosiz guide
lists probable causes in sequence of their usual oceurrence and
remedial measures to be taken when trouble has been determined.
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' 31. Diagnosis of Checks

secrion 1Y, 1KUUBLESHOOTING DURING t plied, mmement of th,::l clutch piston should he audible,

DI SSEMBLY AND ASSEMBLY OF TRANSMISSION i and in most cases, can be felt by holding ont drum
¥ : firmly with free hand.
29 Furpqse i r (2) If an unusual amount of air is escaping around oil de-
At a specific stage of disassembly (par. 65), action of the servos ' livery sleeve area, another check at passage K should
and front and rear clutches can be checked by air pressure. Some 5 be made after servos are removed (par. 66 or 67) to
oil leaks can also be determined by these checks. These checks observe, more clearly, the point of leakage.
may disclose malfunctions which will assist in determining the (8) If a fog of oil is emitted from inside front of front drum,
replacement of affected parts. The same checks are also made : accompanied by escape of a great amount of air, leak is
fll. a specific stage of assembly (par. 146) to echeck the proper i p]'n'l)ahl:;.' due to faulty front elutch piston seals.
instaliation of servos and clutches, § (4) Leakage from any other drilled passages inside of trans-
. : mission case, while pressure is applied to passage E, is
30. Air-Check of Case Passages I an indieation of a faulty transmission case or oil delivery
The air gun assembly—DB7950562 must be installed on an air - sleeve.
hoze uf.nnmc!.ed to a source of compressed air of approximately é b, Rear Clutch Apply (F, Fig. 9).
100 psi. Apply the rubber end of the gun firmly to the passage ; (1) Apply air pressure at passage F'. Pressure should actu-
hole, Gun is equipped with an on-and-off button. Refer to fipure ¢ ate rear clutch. As pressure is intermittently applied,
9 for location of passage holes and method of applying gun. } movement of the clutch piston should be audible, and in
P}:Lraiigrnph 31 itemizes the checks to make and diagnosis of each i most cases, can be felt by holding rear drum firmly with
chee !
. i free hand.

If an unusual amount of air is escaping around oil de-
livery sleeve area, another check should be made at pas-
sage F after servos are removed (par. 66 or 67) to ob-
serve more clearly the point of leakage.

{3) If a fog of oil is emitted from inside rear unit drum as-
sembly accompanied hy escape of a large amount of air,
leak is probably due to faulty clutch piston seals or oil
delivery sleeve rings.

(4) Leakage from any other passage on side of case, while
pressure is applied at passage F, is an indication of
faulty transmission case (interconnected passages) or
oil delivery sleeve. :

¢. Front Band Apply (H, Fig. 9). :

(1) Apply air pressure to passage H. Pressure should actu-
ate the front servo with no unusual escape of air. '

(2) Observe area around flat surface of serve body that
rests on case. No appreciable escape of air should be
noticed at this point. 0.8

(3) A small amount of leak from exhaust hole in front servo .

—_—
L]
Lot

- a. Front Clutch Apply (B, Fig. 9).
(1) Apply air pressure to passage E. Pressure should
actuate front clutch. As pressure is intermittently ap-

o R

i

" A—REVERSE CLUTCH PISTOM APPLY
B—REAR BAMD RELEASE
COMPEMSATOR I'ﬂvSIR'f'DS

_#@E;:c%mau:m BLY & leak from hole at point J should not be an open blow-by,:
'*ﬂl :.m CLUTCH Egt ek but only amount that would leak past servo a:pply piston
E; - ' - ring gap. '
gure 9. Location of passage -:r:!'sa for air-che d. Front Band Release (J, Fig. 9). Apply air pressure to
assembly—Br950562. passage J. Pressure will not actuate servo because servo apply,
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e messowss Touapt UL ALl Snowld be emitted between -,
sevn body and case, or around band release cylinder except tha’
w. .1 would normally leak past piston ring gap.

€. Rear Band Release (B, Fig. 9).

(1) Apply air pressure to point B. Pressure should release
the rear servo and band with no unusual escape of air,
A small amount of air will escape through piston ring
gaps but this should not be enough to impair normal
zervo operation.

Observe area where rear servo body rests on case.

There should be no appreciable amount of air escape
at this point.

Check for leakage at other passage holes at side of case
while applying air to point B. While a small amount
of air may be emitted from passage at point G, blow-by
from any other passage holes indicates interconnected
passages in case, necessitating replacement of caze.

f. Compensator to Front and Rear Servos (C, Fig. 9).

(1) Apply air pressure to point C. Pressure should actuate
rear servo to tighten rear band which iz applied by
spring pressure, and to actuate front servo to apply
front band,

(2) No appreciable amount of air should escape from either
front or rear servo, or any other passages on side of
case except that which may escape through piston ring
gap,

g. Reverse Clutch Piston Apply (A, Fig. 9).

(1) Apply air pressure to passage A. Pressure should actu-
ate the reverse clutch piston. As pressure is inter-
mittently applied, movement of the clutch piston should
be audible. In most cases, movement ean be felt by hold-
ing the reverse interhal gear with free hand.

(2) If an unusual amount of air is heard escaping around

the clutch piston, the outer and/or inner seal on piston is
leaking, :

h. Line Pressure to Top of Case ( K, Fig. 9). Apply air pres-

(2)

(3)

sure to passage K. Pressure applied to this passage should pro-
duce no leaks if pressure test plug (L) is tight.

. Exhaust (D, Fig. 9). Apply air pressure to passape D,

Pressure should be a complete blow-by to inside of case. Remove
gun from passage and visually inspect passage to he augei that
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A partial uhaﬁruc]:inn in this passage can cause poor shift con-
ditions. . ,

j. Governor Primary Pressure (G, Fig. 9). :-*xpplr,r air pres-
sure to passage G. No air escape should be noticeable b?th‘:ﬂn
servo body and transmission case, or from any passage in side
of the case, except possibly a small amount from passage J.
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CHAPTER 4

SERVICE AND REPLACEMENT OF MAIJOR
COMPONENTS BEFORE TRANSMISSION
REMOVAL

Section . SERVICE AND EXTERNAL ADJUSTMENTS

32. Transmission Oil

Procedures for checking, draining, and filling transmission
with proper oil are outlined in applicable operator’s manual
(TM 9-8024 for Model 303M or TM 9-7002 for Model 301MG).
Accomplishment of these services is extremely important, as im-
proper oil level contributes to various trouble symptoms as out-
lined in chapter 3. The transmission oil referred to in this man-
nal is OE-10 to atmospheric temperatures of +10°F. Below
+10°F., OES is used.

33. Linkage Maintenance

The proper adjustment of manuval and throttle linkage must be
accomplished and maintained if the transmission is expected to
operate correctly. Linkage adjustment and replacement proced-
ures are covered in applicable operator’s manual (TM 98024 for
Model 303M or TM 9-7002 for Model 301MG).

34, Front Band Adjustment

Other than linkage adjustments, front band adjustment for
normal wear is the only transmission adjustment within the
scope of the using organization. Procedures for these adjust-
ments are covered in applicable operator’s manual (TM 9-8024
for Model 308M or TM 9-7002 for Model 301MG).

Section Il. TRANSMISSION CASE SIDE COVER
REPLACEMENT
35. Removal

. On M59 vehicles, transmissions are accessible when right or

left access panels are removed as instructed in operator's manual
T™ 9-7002,
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h. Disconnect transmission control linkage (fig. J or 11) as
deseribed in (1) through (4) below, '

(1) Loosen throttle valve control lever bolt; then remove
throttle valve control lever from throttle control valve
lever shaft.

(2) Loosen transmission shifting lever bolt; then remove
transmission shifting lever from manual control valve
lever shaft, ;

(3) On 6 x 6 vehicles, disconnect transfer reverse rod from
transmission shifting lever by removing cotter pin and
clevig pin.

(4) On 6 x 6 vehicles, diseonnect transmission shifting lever
trunnion from transmission shifting lever by removing
nut and washer,

g, With snap ring pliers, remove snap ring from manual con-
trol valve lever shaft: then remove cup, seal spring, gasket, re-
tainer, and seal ring from shaft. Discard seal ring and gasket.

d. Remove 12 cap screws with lockwashers attaching side cover
to transmission case; then remove side cover. Side cover gasket
may come off with side cover or remain with transmission case,
Remove and discard gasket.

H—TRANSMISSION SHIFTING LEVER
J—TRANSMISSION SHIFTING LEVER
TRUNNICN :
K—TRANSMISSION SHIFT LEVER ROD
L—THROTTLE VALVE CONTROL ROD
' M—REDUCTION UNIT SELECTOR
" ROD : v

kA PO 366636

A=IDLER LE"-"EE e

ADJUSTABL ;
E;H‘EDUCTI.DN UNIT COMTROL ROD
D—REDUCTION UNIT CONTROL LEVER
E—TRAMSFER REVERSE ROD
F—THROTTLE VALVE CONTROL LEVER
G_THROTTLE VALVE CONTROL LEVER

SHAFT

Figure 10, Transmission confrol linkege {303M),
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F—THROTTLE COMTROL IDLER LEVER
G—MAMUAL CONTROL IDLER LEVER
H=MAMUAL CONTROL RCD :
J—DRAIM PLUG i H

A-—CIL CDDLER L1NE MNUT
B--TRAMSMISSION SHIFTING LEVER

. E—THROTTLE YALVE COMNTROL LEVER
D—THROTILE CONTROL ROD
E—LUMNIVERSAL JOINT

R4 PD 364742

Figwre 11, Transmiszion control linkage—201 MG (left wnit ahown),

36. Installation

a. Position new side cover gasket on transmission case.

b. Attach case side cover to transmission case with twelve
i x 15 eap serews with lockwashers.
~¢. Before tightening cap screws, aline side cover so it will not
“bond on manual control valve lever shaft. Tighten cap screws
to 10 to 12 pound-feet torque.
. @. Install new =eal ring inside the manual control valve lever
shaft seal retainer. Imstall new O-ring gasket at outside of
retainer.

e. Install manual control valve lever shaft seal retainer over

manual shaft with seal spring and cup over retainer.

f. Install manual control valve lever shaft seal retainer snap
ring on manual shaft. Tap snap ring into place using improvised
ingtaller and light hammer (fig. 210).

]
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. Conneet linkage (fig. 10 or 11} as described
{(4) below.

(1) Install transmission shifting lever om manual control
valve lever shaft and tighten clamp bolt.

(2) Position throtile valve control lever on throttle valve
control lever shaft and tighten attaching bolt.

(3} On 6 x 6 vehicles, position transmission shifting lever
frunnion on transmission shifting lever and attach with
% ¢—24 not and 1.-inch plain washer,

{4) On 6 x 6 vehicles, attach transfer reverse rod to trans-
mission shifting lever with clevis pin and eotter pin.

k. Check oil level and replenish as outlined in applicable opera-
tor’s manual (TM 9-8024 for Model 303M or TM 9-7002 for
Maodel 301MG).

i. Refer to TM 9-8024 (303M) or TM 9-T002 (BGIMG) Tor
transmission control linkage adjustment.

j. On M5B9 vehicles, install access panels as instructed in oper-
ator's manual TM 9-T002.

{1) through

Section Ill. TRANSMISSION CONTROL VALVE
ASSEMBLY REPLACEMENT

37. Removal

a. Remove transmission side cover (par. 35).

i Remove oil pressure regulator valve reverse oil pipe (fig.
34) by pulling straight out. It may be necessary to use light
serewdriver pressure to start tube out. Be careful not to hend
tube,

¢. Loogen two bolts which attach the reverse blocker braclket
assembly (N, fig. 29) to transmission caze. This iz done to pre-
vent damaging transmission cnntl ol valve when removing control
valve assembly.

id. Remove four bolts and lockwashers which attach transmis-
sion control valve assembly (J, fig. 29) to transmission case, while
supporting control valve assembly with hand.

e. Pull valve body about one-eighth inch away from trans-
mission case so valve inner body will not be damaged or case
scratched. It may be necessary to lightly tap reverse clutch oil
pipe (fig. 35) gradually out of transmission ease as valve body
moves away from case.

f. Slide control valve assembly toward front of transmisszion:
then remove control valve assembly. - The three governor oil de-
livery lines may stay with the reverse blocker bracket assembly
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or contt  valve assembly. Remove three oil delivery lines, Re-
move reverse blocker lever return spring (fig. 206). Remove
reverse clutch oil pipe (fig. 35).

#. Refer to paragraph 74 through 76 for rebuild of transmis-
sion control valve assembly.

38. Installation

@. Pogition one governor oil delivery line into inner hole of re-
verae blocker bracket. Connect the reverse blocker lever return
spring to the oil delivery line and reverse blocker lever pin (fig.
206). Cheek blocker lever for free movement and full return
toward oil line.

B, Install two remaining oil delivery lines into bores in reverse
blocker bracket., Install reverse eluteh oil pipe with “I."" or short
end in passage in transmission case.

¢, Pogition transmission control valve assembly over three gov-
ernor oil delivery lines and the reverse clutch oil pipe. DMake
sure detent in manual control valve lever engages reverse bloclker

lever,

d. Start four 14 x 2 bolts with 14-inch external-teeth lock-
washers through valve body and into transmission case. FPress
control valve assembly and reverse blocker assembly into position
against transmission ease. Tighten four control valve assembly
attaching bolts to 6 to B pound-feet torgue.

¢, Insert short end of oil pressure regulator valve reverse oil
pipe into bore of transmission control valve and long end of pipe
into passage in transmission case. Tap pipe gently into place,
using zoft hammer, '

f. Position governor alining gage—ATHS006T (fig. 207) in re-
verse hlocker bracket assembly and over governor tower., With
gagre in place, tighten two reverse blocker bracket holts, which
were loosened at time of control valve removal, to 10 to 12 pound-
feet torque. :

g. Gage must rotate Treely in reverse blocker bracket and pov-
ernor tower must rotate freely within gage. Rotate gage to be
sure that no binding exists. Rotate governor by turning trans-
mission output shaft at propeller shaft.

h. Should gage or governor bind at any point, loosen reverse
blocker bracket holts and reposition bracket. Recheck governor-
to-gage and gage-to-blocker bracket clearance at one-quarter turn
intervals to be sure that no binding exists. Remove gage.

i. Install transmission side cover (par. 36).
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Section 1Y. REVERSE BLOCKER BRA (ET
ASSEMBLY REPLACEMENT

39. Removal

i, Bemove fransmiszion control valve assembly from transmis-
siom eaze (par. 37).

b, Remove two bolts attaching reverse blocker bracket assemhbly
to transmission casze,

¢. Slide the reverse blocker bracket assembly outward and off
the povernor tower,

il. Refer to paragraphs 77 through 79, for rebuild of reverse
blocker hracket assembly.

40, Installation

o, With gap in all four oil rings on governor tower up, place
chamfered side of reverae blocker bracket oil delivery zleeve over
end of governor tower. Preas reverse blocker bracket gently into
position, guiding oil rings on governor tower into oil delivery
zgleeve of reverse blocker bracket.

b. Imstall two 3{; x 134 bolts with 9 4-inch lockwashers. Do
not fighten bolts at this time, leaving reverse blocker bracket
14 inch away from transmission case.

¢, Install transmiszion control valve assembly (par. 38).

Section V. TRANSMISSION GOVERNOR
ASSEMBLY REPLACEMENT

41. Removal

. Remove reverse blocker bracket assembly (par. 59).

b, Mark governor body and governor drive flange to insure as-
sembly in original position,

¢. Remove two bolts and lockwashers which attach governor
to governor drive flange; then remove governor assembly.

. Refer to paragraphs 92 through 95 for rebuild of transmis-
sion governor assembly.

42. Installation

. Position governor on governor drive flange, with matching
marks alined (par. 415).

b, Install two 14 x 114 bolts and 14-inch external-teeth lock-
washers which attach governor to drive flange. Tighten bolts to
G to 8 pound-feet torgue.
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e. Ck ‘¢ governor runout as indicated in (1) through (3)
below.

(1) Mount dial indicator—41-1-100 on transmission, with
indicator spindle contacting governor tower approxi-
mately one-half inch from end of governor tower (fig.
193). Rotate governor by turning transmission output
ghaft several revolutions at propeller shaft and note dial
indicator reading. Total runout should not exceed 0.005
inch. If runout is within limits prescribed, remove dial
indicator and omit (2) and (3) below. If runout is not
within limits, continue with (2) below.

(2) Remove dial indicator. Mark position of governor body
on drive flange; then remove governor from drive flange.
Reinstall governor on drive flange 180° from original
position. Install dial indicator and check runout in the
same manner as-described in (1) above. If runout is
still not within limits (0.005 inch), remove dial indicator
and governor, and check as described in (3) below.

(8) Install dial indicator—41-1-100 (fig. 194) with spindle
contacting drive flange just inside the tapped holes.
Rotate governor by turning transmission output shaft
several revolutions at propeller shaft and note indicator
reading. If runout exceeds 0.002 inch, remove trans-
misgion from wvehicle and replace governor drive flange
and/or rear oil pump assembly; then recheck drive
flange with indicator. If within limits (0.002 inch},
install governor and check as described in (1) above. If
not within limits, install new governor assembly, and
recheck as deseribed in (1) above,

d. Install reverse blocker bracket assembly (par. 40).

Section V1. TRANSMISSION OIL PAN AND
COOLER REPLACEMENT

43. General J

Since the instructions necessary for replacement of transmis-
sion oil pan and cooler assembly differ in some respects between
Model 301MG and Model 303M transmissions, this information
is separated into individual paragraphs.

44. Oil Pan Assembly Removal—Model 303M

. Remove drain plug from bottom of transmission oil pan at
point marked WATER. Allow water to drain from transmission
oil pan.
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b. ®emove magnetic oil drain plug from transmissic- »il pan
at point marked OIL, and drain oil from transmissio.. oil pan
into clean receptacle.

¢. Unserew oil eooler line nuts at both sides of transmission oil
pan; then pull lines free from connectors.

d. Remove transmission oil pan by removing 10 bolts, 2 stud
nuts, and 12 copper washers. Lower pan from studs. Gasket
may come off with oil pan or remain on transmission case. Re-
move and discard gasket.

e. Discard front oil pump intake pipe sealing ring.

f. Refer to paragraphs 80 through 82 for rebuild of transmis-
sion oil pan and cooler assembly.

45, Oil Pan Assembly Removal—Model 301TMG

Note. The capitalized key letters shown below in parentheses refer to
figure 11. 0il pan assembly removed is shown in figure 12

WOOD BLOCK

Pl | L PAN AND CDDLER]: 9, :
| ASSY—YT-BA15133 | i:\
' } -

|| - [

| RAPD 384811
el A TN

Figure 18. Removing or installing transmission oil pan—301MG
(left wnit shown).
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. On' eles equipped with Model 301MG transmissions, the
transmissions are accessible when right or left access panels
are removed as instructed in operator’s manual THM 9-T002.

b. Remove pipe plug from oil pan oil cooler cover on oil pan.
Allow water to drain from transmission oil pan.

¢. Remove magnetic oil drain plug (J) from transmission oil
pan (pan is marked OIL) and drain oil from transmission oil
pan into clean receptacle.

d. Remove cotter pin and clevis pin attaching throttle control
rod (D) to idler lever (F).

e. Hemove cotter pins and elevis pins attaching manual con-
trol rod (H) to manual control idler lever (G) and transmission
shifting lever (B); then remove rod assembly.

f. Loosen two fillister head screws at carburetor and pull
choke cable from carburetor,

. Remove two nuts and bolts attaching water inlet clamps to
clips, one at oil pan oil cooler cover and another at rear of trans-
miasion,

R, Unscrew oil cooler line nuts (A) at hoth sides of transmis-
sion oil pan; then pull lines free from connectors.

t. Straighten locking plate tabs; then remove two transmission
rear mounting cap serews and locking plates.

#. At propeller shaft universal joint (E), straighten tabs on
t}nrn locking plates; then remove four cap serews and locking
plates,

k. Loosen (do not remove) two engine front mounting bolt
nuts,

l. At transmission oil pan, remove 10 bolts, 2 stud nuts, and
12 copper washers. Lower pan from studs and permit to rest
on floor of engine compartment (fig, 12).

m. Use wooden pry bar under flywheel housing covey and lift
transmission approximately 2 inches so that wood block (fig. 12)
can be placed under transmission at rear mounting.

n. Oil pan and oil cooler assembly can now be pulled from
un{i_ler transmission. Gasket may come off with oil pan or re-
main on transmission case. Remove and discard gasket.

46. Oil Pan Assembly Installation—Model 303M

. Install new front oil pump intake pipe sealing ring on intake
pipe. Position new oil pan gasket on transmission oil pan. Pogi-
tion oil pan to transmission case, making sure front oil pump in-
take pipe is in proper position.

b. Install ten %, x 84 cap screws, two %16—24 nuts, and
twelve copper washers which attach oil pan to transmission case.
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Tighten cap screws to 15 to 18 pound-feet torque and ghten

auts to 10 to 13 pound-feet torque. _

g, Position transmission water lines at each side of {ransmis-
sion oil pan; then tighten line nuts firmly.

d. Install magnetic oil drain plug in transmission oil pan and
tighten plug to 35 to 45 pound-feet torque,

g, Tnatall water drain plug and tighten to 35 to 45 pound-feet
torque.  Fill cooling system as instructed in operator's manual
TM 9-3024.

f. Replace oil drained at time of oil pan removal; then check
oil level and replenish as outlined in operator’s manual TM
9-8024.

47. Oil Pan Assembly Installation—Model 301MG

Note, The capitalized key letters shown below in parentheses refer to
figure Fl.

. Instail new oil pump intake pipe sealing ring on intake pipe.
Position new oil pan gasket on transmizsion oil pan.

b. Position oil pan assembly to transmission case and secure
with ten % ; x %), cap screws, two % ;—24 nuts, and twelve copper
washers, Tirhten cap serews to 15 to 18 pound-feet torque and
Fighten nuts to 10 to 18 pound-feet torque.

¢, Position transmission water lines at each side of tranamis-
sion oil pan; then firmly tighten oil cooler line nuts (A).

., Using pry bar under flywheel housing cover, lift transmis-
sion sufficiently to remove wooden block at rear mounting (fig.
12y, Aline rear mounting bolt holes as transmission is lowered.

g, Install two rear mounting bolts and locking plates. Tighten
bolts to 33 to 43 pound-feet torque. Bend locking plate tab
against flat of bolt.

f. Tighten the two engine front mounting bolt nuts which were
loosened at time of oil pan removal,

g. At propeller shaft universal joint (E), install two locking
plates and four %, x 1}, cap screws. Tighten cap screws to 83
to 43 pound-feet torque; then bend tab of locking plate against
flat of screw heads.

k. Secure water inlet line elips to oil pan oil cooler cover and
to rear of transmission, using two %{; x %, cap screws and % ,-24
nuts,

i, Connect carburetor choke cable to carburetor, using two
fillister head screws.

j. Connect throttle control rod (D) to throttle control idler
lever (F), vsing clevis pin and cotter pin.
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Connect manual control rod (H) to transmission shiftin,
lever (B) and manual control idler lever (G), using two clevis
pins and cotter pins.

l. Install magnetic oil drain plug in transmission oil pan and
tighten plug to 35 to 45 pound-feet torque.

m. Install pipe plug in oil pan oil cooler cover and tighten to
6 to 7 pound-feet torque. Fill cooling system as directed in oper-
ator's manual TM 9-T002.

n. Replace oil drained at time of oil pan removal; then check
oil level and replenish as outlined in operator’s manual TM
9-T002.

Section VII. FRONT AND REAR SERVO
ASSEMBLY REPLACEMENT

48. Removal

n. Remove transmission oil pan assembly (par. 44 or 45).

b. On Model 303M transmission, remove front oil pump intake
pipe clip (Q, fig. 36) from front oil pump intake pipe assembly
(L, fiz. 36) and front oil pump discharge pipe assembly P, fig.
36). Remove serew with lockwasher (N, fig. 36) attaching front
cil pump intake pipe clip (M, fiz. 36) to rear servo assembly.
Remove front oil pump discharge pipe clip (H, fig. 36) attaching
discharge pipe to rear oil pump aszembly.

c. On Model 301MG transmission, remove two screws with
lockwashers (H, fig. 89) attaching front and rear oil pump in-
take pipe assembly (K, fig. 39) to rear oil pump assembly. Re-
move and discard flange gasket.

d. Using a 23{,-inch and a %4 ;-inch open end wrench, dis-
connect the oil pump discharge pipe assembly (L, fig. 30 or P,
fig. 86) from front servo line fitting,

e. Remove four bolts (A and C, fig. 26 or 89) and lockwashers
attaching front and rear servo assemblies (B and E, fig. 36 or
39) to transmission case,

f. Move rear servo assembly (E, fig. 36 or 29) toward rear
of transmission and remove rear servo assembly; then remove
front servo oil transfer line (D, fig. 36 or 39) from front servo,

g. Remove front servo assembly (B, fig. 36 or 39) by pulling
away from transmission, Front oil pump delivery line (JJ, fig.
182) may stick to either front servo or front oil pump.  Remove

front oil pump delivery line.

k. _Ref&r to paragraph 83 through 88, for rebuild of front and
rear servo assemblies.
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49. Installation

a. Insert front oil pump delivery line (JJ, fig. 182) into front
oil pump body.

b. On Model 303M transmission, insert front oil pump dis-
charge pipe assembly (P, fig. 36) into passages at rear of trans-
mission case, working line well back into position.

c. On Model 301MG transmission, insert plain end of rear oil
pump discharge pipe assembly (L, fig. 39) into rear oil pump.

d. Position front band so that end of band is against adjusting
stop.

¢. Position front servo assembly (B, fig. 36 or 29) with piston
stem in slot on end of front band. Place servo on front oil pump
delivery tube. Push servo into position against transmission
case, at the same time entering oil pump discharge pipe assembly
(L, fig. 39 or P, fig. 36) into brass fitting on servo body.

f. Install one 33 x 1 bolt (A, fig. 36 or 39), 35 x 2 bolt (C, fig.
36 or 39), and two 3g-inch lockwashers attaching front servo
assembly to transmission case. Do not screw down more than
two or three threads on bolts.

g. Insert front servo oil transfer line (D, fig. 36 or 39) into
passage of front servo body.

h. Place rear servo assembly (E, fiz. 86 or 39) in position,
engaging rear band strut with actuating lever while inserting
oil transfer line from front servo into rear servo passage. Make
sure the rear band release spring is in its proper position.

i Attach rear servo to transmission case with two 84 x 2 bolts
(C, fig. 36 or 39) and %p-inch lockwashers. Tighten all four

front and rear servo attaching boltz to 23 to 28 pound-feet torque.

j. Using 254s-inch and 1%{.-inch open end wrenches, tighten
the oil pump discharge pipe assembly (L, fig. 39 or P, fig. 36) to
front servo pipe fitting. :

k. Insert front oil pump intake pipe assembly (K, fig. 39 or
L, fig. 36) into opening in front oil pump assembly.

I. On Model 301MG transmission, use gasket at flange and
secure oil pump intake pipe flange to rear oil pump, using two

No. 10 x 7 screws with lockwashers (H, fig. 39).

m. On Model 303M transmission, secure front oil pump intake
pipe clip (M, fig. 36) to rear servo with No. 10 x 7, screw with
lockwasher (N, fig. 36). Secure front oil pump intake pipe to
discharge pipe with front oil pump intake pipe clip (Q, fig. 36) ;
also secure front oil pump discharge pipe to rear oil pump with
front oil pump discharge pipe clip (H, fig. 36).
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145 and front band adjustment as instrueted in paragraph 144,
'nstall transmission oil pan assembly (par. 46 or 47).

Section VIIl. REDUCTION UNIT CONTROL VALVE
ASSEMBLY REPLACEMENT (303M ONLY)

50. Removal

a. Loosen elamping bolt at reduction unit control lever; then
tap lever from control valve lever shaft.

b. Diseonnect reduction blocker line assembly from the redue-
tion unit control valve azsembly.

¢. Loosen pressure regulator valve stop plug (CC, fig. 155},
body plug (DD, fig, 155), pipe plug (HH, fig. 155), and reduction
blocker line connector (H, fig. 182), at valve body.

Note. These plugs and the connector should be loosened at this time to
prevent possibility of damaging the control valve body during disazsembly.

id. Remove six bolts and lockwashers attaching reduction unit
control valve to reduction unit case, Remove control valve as-
sembly (L, fig. 168). Gasket may come off with control valve
assembly or remain with reduction unit case, Remove and
discard gasket.

g. Refer to paragraphs 114 through 116 for rebuild of redue-
tion unit control valve assembly,

51. Installation

@. Position new reduction unit control valve gasket on control
valve assembly.

b. Aline control valve assembly and new gasket on reduction
unit case (fig. 168).

¢. Install five 34 x 234 and one 3§ x 314 attaching bolts and six
34-inch lockwashers and tighten to 83 to 87 pound-feet torque.

d. Tighten pressure regulator valve stop plug (CC, fig. 155)
to 36 to 40 pound-feet torque; also tighten reduction eontrol valve
body plug (DD, fig. 155) to 25 to 30 pound-feet torque and 14-inch
pipe plug (HH, fig. 1565) to 15 to 18 pound-feet torque.

e. Install and tighten reduction blocker line connector (H, fig.
182) at valve body. Connect reduction blocker line assembly to
control valve assembly and tighten firmly.

f. Install reduction unit control lever on control valve lever
shaft; then tighten elamping bolt to 10 to 13 pound-feet torque.
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Section IX. TRANSMISSION OIL PRESSURE
X II:EGULATDR VALVE REPLACEM™ 1T

- 52. Removal

(fig. 41)
a. Unserew pressure regulator plug assembly while holding
palm of hand against spring tension.
b. Remove plug assembly, plug gasket, reverse booster plug,
regulator valve spring, and oil pressure regulator valve from

transmission case, 1 _ o :
¢. Refer to paragraph 130d for inspection of transmission oil

pressure regulator valve components,

53. Installation
(fig. 41) ‘
a. Install oil pressure regulator valve and spring in front oil

pump. ‘
b. Install new gasket on plug and insert reverse booster plug
in end of plug; then serew plug info case. Tighten plug to 35 to

45 pound-feet torque.
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CHAPTER 5
DISASSEMBLY OF TRANSMISSION

Section |. GENERAL

54. Scope of Procedures

The procedures deseribed in paragraphs 57 through 73 are in
a practical sequence for the complete disazsembly of the trans-
migsion into major components and subassemblies, Unless other-
wise indicated, these procedurcs apply to both transmissions
(303M and 301MG) covered by this manual. In some instances,
slight differences in procedure are noted in the text; however,
where differences are such that combined coverage is impractieal,
procedures for each unit are covered in separate paragraphs.
Wherever practical, the rebuild procedures on various subas-
semblies are deseribed in the respective sections of chapter 6.
Many illustrations incorporated in paragraphs 57 through 73 can
and should he referred to when assembling the transmission as
instructed in paragraphs 132 through 154. Conversely, some
illustrations in the assembly procedures are also referred to when

dizaszembling the transmission.
-

55. Use of Tools and Equipment

Special tools and equipment referred to and illustrated in the
disassembly and assembly procedures must be used to adequately
and efficiently accomplish procedures as outlined. An adequate
number of clean trays or eontainers should be available so that
various parts can be segregated to facilitate aszembly.

56. Inspection During Disassembly

During the various stages of disassembly, visual examination of
many parts may be made to quickly determine the necessity of
}'eplacementi Howewver, final inspection must be made as outlined
In chapter 6 and paragraphs 126 through 131. During some
stages of disassembly, inspection or tests should be accomplished
as outlined. The results of these checks will assist in pointing out
definite malfunetions.
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Section 1I. DISASSEMBLY OF TRANSMISSION INTO
MAJOR COMPONENTS AND SUBASSEM -IES

57. Removal of Torus Assemblies and Cover

Note. The torus assemblies and eover must be removed at time transmis-
sion is disconnected from engine assembly. This is necessary in order to
remove the housing rear half. The flywheel housing rear half as well as
the front half must remain with its respective engine. The flywheel housing
front and rear halves are marked with the engine serial number to which
the housings are matched. The following procedures cover the disassembly
of transmission assembly with flywheel rear housing (L, fig. 13) attached.
Capitalized key letters shown below in parentheses refer to figure 13.

G_SPRING RETAINER-—S261378 " - -
H—DRIVIMG TORUS ASSY-YT-8415518

A_IMPUT SHAFT SPACER—7111562
‘B=7/8-16 MUT=5352245
C—INPUT SHAFT MUT-LOCK WASHER—T084015 . J—TORUS COVER ASSY—8337710.

K-=1/8INCH PIPE PLUG—70R4019
L=FLTWHEEL REAR HO‘USJNG—WJ[?_IQ{I)H

D—DRIVEN TORUS ASSY—YT.BA15519

E—TORUS CHECK VALVE SPRING--5410035

F—TORUS "CHECK YALVE—-7084013 £l
: : RAPD 356433

Figure 13, Torns members and cover components.

a. Place transmission on a clean work bench.

b. Remove input shaft spacer (A} from end of input shaft
(fig. 14).

Note. Tt may be necessary to spread spacer slightly, using a thin blade
screwdriver to facilitate spacer removal,

e. Bend input shaft nut lockwasher (C) away from input shaft
nut (B). While holding torus assembly with torus holding
wrench—BT9502566 (fiz. 220), remove nut (B); then remove
input shaft nut lockwasher (C) from input shaft.

d. Pull driven torus assembly (D) from input shaft. If torus
assembly sticks, lightly strike end of input shaft with plastic
hammer.

¢. Remove torus check valve spring (E) and torus check valve
(F) from input shaft.

f. Remove spring retainer (G) with snap ring pliers (fig. 15).
Remove driving torus assembly (H) and torus cover assembly
(J) together by sharply pulling straight out on cover.
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INPUT SHAFT
SPACER-7411662

Figure 14. Removing or installing input shaft spacer.

Caution: Do not rock cover from side to zide, as damage to oil

seal and seal ring at front oil pump may oceur.
- ¢. Remove four bolts and lockwashers which attach flywheel
rear housing (L) “to transmission case. Remove flywheel rear
housing from transmission; then temporarily attach to fAyvwheel
front housing on engine,

h. Refer to paragraph 128 for inspection and repair of torus
assemblies. _

Note. Use eaution in performing procedures i, j, and &k below to prevent
damaging input shaft.

1. Use a chain hoist and lifting eye bolt—A266327 (fig. 16) to
facilitate positioning of 301MG transmission from work bench
to repair stand or vice versa.

7. Use a chain hoist and two lifting hooks—B7950336 (fig. 17)
to facilitate positioning of 303M transmission from work bench to
repair stand or vice versa.

fe. Mount 301MG transmission to repair stand—D7950874 (fig.
18), using four 14-13 x 11, bolts to attach front of transmission
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Figure 15, Removing or installing driving terus gpring retainer,

to stand and one % ;—18 x 1 bolt to attach top of transmission case

to stand.

I. Mount 303M transmission on repair stand—DT7950874 (fig.
19), using four 1%4-13 x 114 bolts to attach front of transmission
to stand. Use one 7{4-13 x 1 bolt (fig. 18) to attach top of trans-
mission case to stand and two 74 4-13 x 114, bolts to attach output
shaft bearing retainer to stand.

58. Removal of Reduction Unit Case (303M)

a. Remove reduction blocker line assembly (fiz. 19) and clip
from transmission case and reduction unit control valve.

b. Remove reduction unit drain plug assembly and plug gaske:
from reduction unit case. Refer to paragraph 124h for cleaning
and inspection of reduction unit ease drain plug assembly.

¢. Remove 12 bolts, 2 stud nuts, and 14 lockwashers which at-
tach reduction unit case to output shaft bearing retainer and
transmission case. Using lifting hooks—B7950336 (fig. 20) and
chain hoist, raise reduction unit case from output shaft bearving
retainer.
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Figure 16. Use of transmission lifting eye bolt—A2sesey (201G ).
-

d. Remove and discard reduction unit ease to output shaft
bearing retainer gasket.

e. Refer to paragraphs 123 through 125 for rebuild of reduction
unit case,

59. Removal of Reduction Unit Parts From Transmission
(303M)

a. With transmission positioned on stand, remove reduction
unit cluteh release spring (fig. 21). Remove eight bolts and four
lock straps attaching reduction unit internal gear to reduction
unit clutch drum. Discard lock straps,
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Figure 17. Use of transmission lfting hooks—Bra5osse (303M ).
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TRAMSMISSION
STAND

LT ETE T T BOLT (1)
{MOT SHOWRD

RA PO T446804

[ as

Figuie 18, I0IMEG transmission mounted in sland—D7950874

b. Remove reduction unit internal mear assembly (fig. 22) by
lifting straight up.

Mote. The eight inner and outer clutch piston release springs may start
to come up with the internal gear. Be certain the springs and the eight
pins inside the springs are not lost, Lift eight outer release springs (fig,
217}, inner springs, and spring pins out of clutch pates,

¢. Remove reduction unit driven cone release spring and release
spring retainer (fiz. 23). Remove seven reduction clutch bronze
drive plates and six steel driven plates by lifting the plates
straight up.
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V\REDUCTION BLOCKER
fLIHE ASSY 7413004

VREDUCTHOM BLOCKER
'LIME CLIP--7413005

oA TRAMSMISSION

A . - AISTAND
F Y

770613 X 1-1/4 BOLT (3~

71613 % 1074 BOLT {1]

FA PD 366489

Figure 15. 208M transmission wmounied in stond—D795087 4.

: d. Remove reduction unit driven cone by pulling cone straight
up. It may be necessary to gently pry under edges of cone to get
it started off,

e. Remove spring retainer which holds reduction unit sun gear
to the reduction unit output shaft, using snap ring pliers. Lift
reduction unit sun gear and reduction unit clutch hub from output
shaft. Refer to figure 214 for location of parts.
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UFTING HOOKS

|RECLICTION UMIT
{ ASSEMBLY

T

VOUTPUT SHAFT
|BEARING RETAIMNER

Al R =-A-I -
TRA PD 364703
Rl et S

Figure 20. Removing or installing reduction unit cese (305M).

f. With: snap ring pliers, remove snap ring which holds re-
duection unit elutech drum to bearing retamer. Remove reduction
unit cluteh drum rear bronze thrust washer and steel backing
washer (fig. 24). Remove reduction unit clutch drum assembly

(fig. 25),

4. Remove direet cluteh piston from reduetion unit clutch drum
!J:-' rotating piston about one-half inch; then serew two 34 x 3
Internal gear-to-drum bolts into drum from behind (inset in

 fig. 26). Alternately screw bolts same amount to prevent cocking

. piston.  Bolts will partially press piston out of drum; then piston

5

can easily be pulled out with fingers. Remove seals from clutch
Ppiston and cluteh drum (fig. 26).

5% TAGO 10142

& : '_5‘!6 K2

RECUCTION UNIT
CLUTCH RELEASE.
SPRING—7411670

3/ 4 BOLT—
7411651

LOCE STRAP—
BI33644

Figure 21. Removing er installing veduction wnit eluteh release spring
(203M).

REDUCTION UMIT
IMTERMAL GEAR
ASEY—T 411450

K STATIONARY COME
KEY ASSY—7411654

DIRECT CLUTCH
__a PISTON OUTER
T RELEASE SPRING—
N . 7084045

Figure 22, Removing ov inslolling veduetion unit internal gear assembly
(303M).
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_LoNE
DRIVEN COi _ AELEASE A oo DRIVEN CONE
= — * RELEASE SPRING- °

7411671

Figure 23, Rewowving or tnstalling reduction wnit driven cone release spring
tnd velainer (305M).

SHAP RING—74114644

- STEEt BACKING}
WASHER—7411695 ] ™~ i

" BRONZE THRUST!
WASHER—7 4114941

Figure 24. ‘Removing or installing reduction unit clutch drum rear thrust
washers and snap ring (F03M).
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g AT
REDUCTION UMIT CLUTCH
DRUM ASSY_7411647 |

T,

.

il REMOVING CLUTCH oy
| risTON FROM CLUTCH CI';:":IE: SP'Ei'LE._ :

DRUM B N\ YT613817

. DIRECT CLUTCH
PISTOMN- 7411656

. lv:t'L.lTu::H FISTOM
}CILITER SEAL—

T Ba134816
\ R )

Figure 28, Disassembling yeduction wnit eluteh drim (203M).

BAFD JAAEAD

h. Remove reduction clutch piston (fig. 27), working gently
out with pliers and fingers. The piston is mounted on four guoide
pins and cannot be rotated. Remove zeal from reduction cluteh
piston.

Note, If difficulty is encountzred when removing reduction cluteh piston
{h above), use air gun—BT7950562 connected to a souree of air pressure and
apply air pressure gradually threugh small oil passage in output shalt
bearing retainer as shown in figure 28,

TAGD 101428 57




REDUCTION CLUTCH
PISTOM—7411455

REDUCTION CLUTCH
PISTON—7411455

Figure 23. Removing reduction elutch piston using air gun—BFIs0562
(203M ).
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i. Refer to paragraph 129 for inspection and repair »f reduc-
tion {init parts.

60. Removal of Oil Pan Assembly

a. Position transmission upside down in repair stand. Remove
transmission oil pan by removing 10 bolts, 2 stud nuts, and copper
washers. Lift pan from studs. Gasket may come off with oil
pan or remain on transmission case. Remove and discard gasket.

b. Refer to paragraphs 80 through 82 for rebuild of oil pan and
cooler assembly.

61. Removal of Transmission Case Side Cover

a. Remove snap ring from manual control lever shaft.

b. Remove retainer cup, seal spring, and retainer with seal®
ring and O-ring gasket from manual control lever shaft. Remove
and discard O-ring gasket and seal ring.

¢, Remove 12 cap screws and copper washers attaching side
cover to case: then remove cover assembly. Cover gasket may
come off with cover or remain with case. Remove gasket and
discard. Relative locations of parts with side cover removed are
shown in figure 29,

d. Refer to paragraph 130 for inspection of transmission case
side cover and oil pipes.

H—OIL PRESSURE REGULATOR VALVE REVERSE
Ol PIPE—T 4113505

J=COMTROL VALVE ASEY 7044881

K—PG ASSY—T411504

L—FROMT BAMD ADJUSTIMG STOP SCREW-—

A—5/14 % 1.374 BOLT-1001 15

B—REVERSE CLUTCH OdL PIFE-T411521

C—REAR OIL PUMP ASSY— 7410903 [301M]
—FOA4082 (301MG)

D=GOVERMOR ASSY—T410974

E=GOVERMOR OIL GELIVERY LIME—SIR1277 5264342
F=BEVERSE BLOCKER LEVER RETURM SPRING—  M—REAR BAND ADJUSTING STOP SCREW
7413002 —5366142 :

G=1/4 X 2 BOLT—100114 N—2EVERSE BLOCKER BRACKET ASSY—T414058

RAPD 166435

Figure 29, Side cover aesembly vemoved from ease showing velabive location
of parts.
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/ _SELECTIVE
T rcsT eAnTE (5 -
mwal WASHER _E i ST

INDICATOR EXTEMSION
ROD— AZS4330

; Lo
REDUCTION UMIT 2R
CLUTCH HUB— T8
411451

SPRIMG
RETAIMER—
5242378 - r

., f
REDULTION ,J_[ ot

URIT
SUN GEAR—
74114652

DHAL INDICATOR—
A1-1-100

RA PD 344748

Figure 20, Checking input shaft end ploy using guide—B7950227 with
indieator set and extension rod—A266330 (303M shown).

"

62. Input Shaft End Play Check

. Input shaft end play should be checked at this time to deter-
mine thickness of thrust washer to be used at assembly between
input shaft and output shaft (see inset, fiz. 30). Remove cap
from rear band adjusting stop serew.

b. Loosen both band adjusting stop serew locknuts. Back off
both band adjusting stop screws at least five turns. Make sure
rear servo actuating lever can be moved with fingers.

e. When checking input shaft end play of 303M transmission,
temporarily install reduction unit clutch hub, reduction unit sun
gear, and spring retainer on output shaft (fig. 20).

d. Check input shaft end play. Serew checking guide—
B7950327 (fig. 30) on input shaft. Tap guide sharply with plastic
hammer to make certain that guide is seated firmly to end of
shaft. Install dial indicator—41-I1-100, using extension rod—
A266330, Wedge a large serewdriver at an angle between front

-clutch drum and center bearing cap to hold front unit forward.

E'ff_‘l'ewdriver installed at an angle will prevent damage to oil de-
livery sleeve. Move input shaft fore and aft by means of guide on
end of input shaft (fig. 30).

Note. Correct end play is 0.004 to 0.018 inch, Record amount of end
clearance so that proper size variable thickness thrust washer can be installed
at azsembly to corveet input shaft end play.

e. Remove input shaft end play checking equipment after end
play has been checked.

Mea sured OfF — 028

-]
0 TAGO 191428
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b

2 Affer 303M transmission input shaft end play hs heen
checked, remove spring retainer, reduction unit sun gear,. 1 re-
duction unit cluteh hub from output shaft.

63. Removal of Output Shaft Bearing Retainer (303M)

a. Remove six bolts and lockwashers attaching output shaft
bearing retainer to transmission case,

b. Remove two bolts which attach transmission output shaft
bearing retainer to repair stand.

e, Position rear bearing retainer remover and replacer—
C7950568 with center screw section over transmission output
shaft so that the main body of the remover contacts rear of the
output shaft bearing retainer. Aline the four slots of the remover
with the four tapped holes in the bearing retainer assembly (fig.
31) diagonally opposite the output shaft.

{OUTPUT SHAFT
ASSY—7411533

QUTPUT SHAFT BEARING
RETAINER ASSY—7411525

R o PD 384724
o PR

Figuve 81. Removing output shaft beaving rvetainer assembly wsing rewaver
mid veplacer—C7050568 (303M ).
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d. Attack legs or remover to bearing retainer with four %4-16
x 1% redi  n-unit-case-to-rear-bearing-retainer bolts, using flat
washers as necessary. .

¢. Back off the remover upper nut; then turn down on the
center screw section until it contacts the end of the transmission
output shaft.

- f. Run remover lower nut up until it contacts the main body
of the puller. Continue turning the remover lower nut with a
wrench while holding center serew section from turning. It may
be necessary to tap the underside of the bearing retainer with
plastic hammer while turning the remover lower nut until the re-
tainer can be removed. Remove the remover tool from the bear-
ing retainer. _

i, Remove and discard output-shaft-bearing-retainer-to-trans-
mizsion-case gasket. : :
- h. Remove output shaft bearing spacer from output shaft bear-
ing retainer (fig. 32).

i. Remove cluteh drum thrust wasker from hub of output shaft

bearing retainer (fig, 32).

7. Remove reverse carrier éte_el spacer (fiz. 33) and reverse
* intérnal gear rear-thrust washer from transmission output shaft.

. BRONZE THRUST [hyair —
o WasHER 7411493 ﬁ"!-

o

W R PD 364750
e B, i

F.Igjm'c 2. Removing or installing owtput shaft bearing spacer (3030).
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L

e
STEEL SPACER—
7411535 -

REVERSE CLUTCH:. -
§ STATIONARY (COME

BRONZE THRUST - [ITH
WASHER—7411598 I

N £ W a kevezaso T

Figure 35. Removing or inatalling reverse earvier spacer and internnl gear
thrust washer (J03M).

k. Refer to paragraphs 111 through 113, for rebuild of output
shaft bearing retainer (303M).

64. Removal of Transmission Control Valve Assembly
and Reverse Blocker Bracket Assembly

I a. Remove oil pressure regulator valve reverse oil pipe (fig. 34)

by pulling straight out. It may be necessary to use light serew-

_driver preszure to start pipe out. Be careful not to bend pipe.
b. Remove two bolts and lockwashers which attach reverse

hlocker bracket assembly (N, fig. 29) to transmission case..

TAGO 101420
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OIL PRESSURE REGULATCOR YALYE |
REVERSE QIL PIPE—7411505 5

" RA PD 366695

Figure 24. Removing oil pressure regulator valve reverse oil pipe.

¢. Remove four bolts and lockwashers which attach {ransmis-
sion control valve assembly (J, fiz. 29) to transmission case, sup-
porting eontrol valve assembly as bolts are removed.

d. Pull valve body and reverse blocker bracket (fig. 35) about
one-gighth inch away from transmission case so valve inner body
will not be damaged during removal. It may .be necessary to
lightly tap reverse clutch oil pipe gradually out of transmission
case as valve body moves away from case.

e. Slide control valve assembly toward front of tranimission:
then remove eontrol valve assembly. Governor oil delivery lines
may stay with reverse blocker bracket assembly or control valve
assembly. Remove the three governor oil delivery lines. Remove
reverse blocker lever return spring. Remove reverse cluteh oil
pipe. Slide reverse blocker bracket assembly (fig. 35) off gov-
ernor tower,

f. Wrap transmission control valve aszembly in elean lint-free
cloth for protection from dirt or damage. Refer to paragraphs
74 through 76, for rebuild of transmission control valve assembly.

g. Refer to paragraphs 77 through 79, for rebuild of reverse
blocker bracket assembly.
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REVERSE CLUTCH OIL|
PIPE—7411321

{{ REVERSE BLOCKER LEVER @
4l RETURN SPRING—7413002
R GOVERNOR TOWER '
\REVERSE BLOCKER BRACKET
IASSY-—7416058 . _lpapp 1978834
i i RO R T L e

Figure 85. Removing or installing transmission control valve nssembly.

65. Air-Check of Action of Servos, Clutches, and for Oil
Leaks

a. A check of the action of servos and clutches, and for oil leaks
should be made at this point of disassembly. The results of this
check may point out various and definite malfunctions.

Note. To obtain an accurate check, bands must be properly adjusted as
deseribed in paragraphs 144 and 145,

b. Connect air hose and air gun—B7950562 to a source of com-
pressed air of approximately 100 psi.

e. Apply gun to passages on SIDE of transmission case only
at points shown on figure 9. Diagnosis of checks are described in

- paragraph 31.

66. Removal of Front and Rear Servo Assemblies (303M)

Note. The capitalized key letters shown below in parentheses refer to
figure 36.

@. Remove front oil pump intake pipe clip (Q) which attaches
front oil pump intake pipe to front oil pump discharge pipe. Re-
move screw with lockwasher (N) which holds front oil pump
intake pipe assembly (L) to rear servo assembly (E). Remove
front oil pump intake pipe assembly (L) and front oil pump
intake pipe clip (M). Remove and discard intake pipe sealing
ring (J).
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K_REAR OIL PUMP INTAKE PIPE—7410898 . |
L—FRONT CHL FUMP INTAKE PIPE ASSY— 3

1 A—3/8 X1 BOLT- 179839
" B—FROMT SERYO ASSY 7410894

A,

EooC—38 % 2 BOLT—190138 7410 ; : i
£ De=FROMT SERVO QI TRAMSFER LIME— M_FRONT QIL PUMP INTAKE FIFE CLIP— i
E S26T348 7410804 i
- E—REAR SERVO ASSY_F411443 N—ND. 10 X 7716 SCREW W/10CK |
; F—5/16 % 778 BOLT—I7%EI7 WASHER_ 454030 1
i GREAR CIL PUMP ASSY—T410903 P—FRONT OIL PUMP DISCHARGE PIFE ASSY—
 H—FRONT QIL PUMP DISCHARGE FIFE CLIP— 7410899

i 8330477 Q—FROMT O PUMP IMTAKE FIFE CLIP—

; J=IMTAKE FIFE SEALIMG RING—7410904 A3IR450 ;

RAPD 366642

Figure 36. Transmission oil pan rvemoved [208M).

b. Remove front oil pump discharge pipe clip (H) from front
oil pump discharge pipe and rear oil pump.

- -¢. Using a 234.- and a 11 4-inch open end wrench, loosen the
front oil pump discharge pipe assembly (P) from front servo pipe
conneetor, '

d. Remove four bolts (A and C) and lockwashers which hold
front and rear servo assemblies (B and E) to transmission
case.

e. Move rear servo assembly (E) toward rear of transmission
and remove rear servo assembly. If NECEEsaAry, pPry rear servo
from front servo oil transfer line (D), using a screwdriver (fig.
37). Remove front oil pump discharge pipe assembly (P). Re-
move O-ring gasket from rear of transmission case at discharge
pipe opening in case.

f. Remove front zervo assembly (fig. 38) by lifting straight up.
Front oil pump delivery line (fig. 38) may stick to either the front
servo or front oil pump. Remove delivery line.
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D pEAR SERVO
S ASSY—7411443

Figure 37. Removing reny servo assembly.

EROMT SERVE ASSY—
FATO894 (0IM} g
S 3320448 (301MG) R

FROMT OIL PUMP :
DELIVERY UME=S5410034

Figure 35. Removing front serve assembly.
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g. Refer te aragraphs 83 through 88 for rebuild of front and
rear servo assemblies.

67. Removal of Front and Rear Servo Assemblies (301MG)
Aote. The eapitalized key letters shown below in parentheses refer to

figure 39. )
a. Remove intake pipe sealing ring (J) from inlet end of front

and rear oil pump intake pipe assembly (K). Discard sealing
ring.

b. Remove two screws (H) which attach flange of oil pump
intake pipe to rear oil pump assembly (G). Remove front and
rear oil pump intake pipe assembly (K) and discard zasket be-
tween pipe flange and flange of rear oil pump.

¢. Using a 2% ,- and an 'Y ;-inch open end wrench, loosen the
rear oil pump discharge pipe assembly (L) at front servo con-
nection. .

d. Remove four bolts (A and C) and luck“:mhcrs which held
front and rear servo assemblies (B and E) to transmission case.

e. Move rear servo assembly (E) toward rear of transmission :
then remove rear servo assembly, If necessary, pry rear serw;

A=3/8 ¥ 1 BOLT—1 79039 H—MO, 10%7/ NOCK
B—FROMT SERVO ASSY—8129448 _455:[:.%;”' LS

) J—INTAKE FIPE SEALING RING—741
mﬁmr‘:fwo CHL TRAMSFER LIME— K—FRONT AND REAR OIL Fum?;mﬁ:g;
PIPE ASSY_£333529

E—REAR SERVO ASSY—7411447
e M bk : l—i!;.aiugl?l?IUMP DISCHARGE PIPE ASSY

G-—REAR CIL PUMP aS5Y-7084087
RAPD 358464

Figure 39. Transmission oil pan removed (80IMG).
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assembyjy from front servo oil transfer line (D), using a screw-
driver as shown in fizure 37. {

f. Remove rear oil pump discharge pipe assembly (L) from
front servo and rear oil pump. Remove front servo assembly (B)
by lifting unit straight up (fig. 38). Front oil pump delivery line
(fig. 38) may stick to either the front servo or front oil pump.
Remove delivery line. -

g. Refer to paragraphs 83 through 88 for rebuild of front and
rear servo assemblies. '

68. Removal of Rear Oil Pump and Governor Assembly

a. Remove two bolts (F, figs. 36 and 39) which attach rear oil
pump and governor assembly to transmission case.

b, On 803M transmission only, remove rear oil pump intake
pipe (K, fiz. 36) by pulling from rear of transmission case. Re-
move and dizseard intake pipe O-ring gaskets from pipe.

¢. Position secondary (small) governor weight toward front of
transmission; then remove rear oil pump and governor assembly
(fig. 40).

d. Refer to paragraphs 92 through 95 for rebuild of rear oil
pump and governor assembly.

69. Removal of Transmission Oil Pressure Regulator
Valve Components

Remove transmission oil pressure regulator valve components

from gide of transmission case. Unserew plug while holding palm

REAR DIl PUMP
AND COVERMOR ASSY :

GOVERROR SECOMDARY
WEIGHT

Figure 40. Removing or installing rear oil pump awd governor.
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of hand agl t spring tension (fig. 41). Remove plug, gasket,
reverse bhooster plug, spring, and valve. Remove two rubber
cushions from 301MG transmission regulator valve only. (Refer
to figures 198 and 199 for components of each transmission pres-
sure regulator valve.) .

70. Removal of Front Oil Pump Assembly

a. Remove snap ring (fig. 42) from input shaft using snap ring
pliers.

b. With snap ring pliers, remove s;iring retainer (fig. 42) from
planet carrier intermediate shaft, immediately forward of the
front ¢il pump drive gear.
42§. Remove steel thrust washer and bronze thrust washer (fie.

RA PD 3654867

Figure 41. Removing presswre regulator valve eomponenty.
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SPRING RETAINER— Jeals
524 273

BROMIE THRUST
WASHER—7F O340

STEEL THRUST
WASHER 5342355

y 4
§ RAPD 264702

" Figure 42, Removing or instelling input shaft snap ring.

Note. These washers differ in size from other washers used in trans-
mizzion. They should be tied together for identification at assembly of

~ transmizsion.

d. Remove two bolts attaching front oil pump cover to trans-
mission case. With snap ring pliers, remove front oil pump locat-
ing washer (fiz. 43) from counterbore.

g. Remove front oil pump assembly and oil pump drive gear
assembly (fig. 44) as an assembly by pulling straight out. 1f
necessary, tap rear of front oil pump lightly with brass drift
from inner side of case. Remove front drive gear bronze thrust
washer from front planet carrier intermediate shaft, if it did
not come off with front oil pump drive gear. Remove front oil
pump drive gear assembly from front oil pump assembly. Re-
move and diseard front oil pump to transmission case gaskel.
Using brass drift and hammer, remove drive key from front oil
pump drive gear. '

f. Refer to paragraphs 89 through 91 for rebuild of front oil
pump assembly.

71. Removal of Input Shaft, Reverse Unit, and Output
Shaft (303M)

a. Using chisel and hammer, bend tabs of three lock straps
away from heads of six bolts attaching flange of reverse center
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Figure 48, Removing or installing front oil pump locoting iwasher,

; QIL PUMP DRIVE
- GEAR ASSY—7412620

FROMT OIL BUMP  §
ASSY—7410907 (303M}
—YT-8617075 (301MG)

i g L z % 7
lpure 44. Remeoving or installing front oil pump assembly.
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Figure 45, Removing or installing veverse center gear flange bolts (208M).

gear assembly to rear drum. With large gerewdriver wedged
into rear planetary unit drive pin hole and against case (fig. 456)
to prevent turning, remove five of the six attaching bolts and
lock straps. Discard lock straps.

b, Wedge large screwdriver between case center bearing cap
and rear drum to prevent clutch hub thrust washer from drop-
ping out of place. HRemove remaining attaching bolt and lock
strap attaching center gear flange to rear drum. Output shaft
{fig. 46) can now be withdrawn. Input shaft may come out
with output shaft. If remaining with transmission, remove in-
put shaft.

Note. If output shaft assembly is not easily removed in the above manner,
use a plastic hammer to tap frort end of input shaft

¢. To prevent its loss, remove selective (variable thickness)
thrust washer. Selective washer may remain with input shaft
or in recezs of output shaft.

id. Refer to paragraphs 108 through 110 for rebuild of input
shaft, reverse unit, and output shaft (303M}).
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Figure 48. Removing or dnstelling input shaft, reverse wnit, end output
ghaft (g03M ).

72. Removael of Input Shaft, Reverse Unit, Output Shaft,
and Bearing Retainer (301MG)

- a. Using chisel and hammer, bend tabs of three lock straps
away from heads of six bolts which attach flange of reverse cen.
ter gear assembly to rear drum. ‘Wedge large screwdriver into
rear planetary unit drive pin hole and against case (fig. 47) to
- prevent unit turning; then remove only five of the six attaching
bolts. Remove and discard lock straps,

b. Remove six bolts and washers which attach output ghaft
bearing retainer to transmission case, y

€. Wedge large screwdriver between case center bearing cap
and rear planetary drum to prevent clutch hub thrust washer
from dropping out of place. Remove remaining center gear
ﬂgnge to rear drum attaching bolt and lock strap; then carefully
w1thftraw output shaft bearing retainer (fig. 48) with shafts as
4 umt. Tap front end of input shaft with plastic hammer to
start if NECEIZATY.

d. Remove and diseard output t beari i
& gy put shaft bearing retainer-to-trans-

e. Remove small O-ring gasket f
s ket Irom counterbore at res
transmission case. e

f. Refer to paragraphs 105 through 107 for rebuild of input
shaft, reverse unit, cutput shaft, and bearing retainer (301MG)
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Figure 47. Removing or installing reverse center gear flange bolts (201MG).

REVERSE CLUTCH "0 RING STREWTRIVER
L
© ETATIOMARY COME i GASKET-= INPUT SHAFT

- KEY—T411520 1450

REVERSE UMIT

| OUTPUT SHAFT gt
REARING armu s
R g .__. Z =! .::' ? = |

: ~
yid e e . e
Bl OLTPUT SHAFT BEARING '
CUTPUT SHAFT S0 RETAINER GASKET_7411516 J56

Removing or installing oubpnt shaft, ouwtput shaft bearing
vetainer, reverse unit, ond inpuf shafl (201MG).

Figure 48.

73. Removal of Front and Rear Planetary Units and
Carrier -

a. Remove bronze thrust washer from rear of clutch hub.

. Install rear hub retainer bracket—AT950207 (fip. 49) and
remove wedging screwdriver from front of rear unit.

¢. Using light hammer and chisel, bend back edges of lock plate
under two transmission case center bearing cap attaching bolts.

d. Remove two bolts and lock plate attaching center bearing
cap to ease. Discard lock plate.
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AETAIMER BRACKET .
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Figure 49. Use of rear hub retoiner bracket—Ara50207.

Nole. It may be necessary to equalize distance between planctary units
by moving fromt and rear elutch drums, to allow socket wrench to seat on
holt heads,

e. Remove release spring from rear band to prevent loss.
Spring is located as shown in figure 186.
f. Remove rear band assembly and strut (fig. 186).

Caution: Bands are easily damaged. Do not close band excepl
around drum. Do not spring band open.

g. Install an improvised spring (fig. 50) to hold front bhand
on front unit drum.

h. Lift both front and rear planetary units and earrier as an
assembly (fig. 50) from transmission case. Place assembly In
holding fixture—B7079295 (fig, 101) to prevent possible damage
to assembly, _

i. Remove front band adjusting rod, spring, and seat from in-
side of case. Remove front band adjusting rod seal and seal eap
from case.

j. Remove both band adjusting stop screws and locknuts from
cage,
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Figure 50, Removing oy inatalling planetary units and carrier.

k. Refer to paragraphs 96 through 104 for rebuild of front

and rear planetary units and earrier. _
L. Refe::j to paragraph 181 for inspection and repair of trans-

miszsion case.

o
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CHAPTER 6
REBUILD OF SUBASSEMBLIES

Section 1. REBUILD OF TRANSMISSION CONTROL
VALYE ASSEMBLY

74. Disassembly

Note. Extreme care must be used in handling Lh_e ]13;Ei1'a—n1aj:in trans-
mission econtrol valve assembly. Never grip the housings in a vise or use
foree in removing or installing valves o plugs, The eontvol valve ussem_‘t.y!y
ghould be laid flat on elean paper for disassembling. Keep serews with
correet part as valve housing is diznssembled.  Keep ecomponent pi-u-f,s
sovered after disassembly. The capitalized key letters shown below in
parentheses refer to figure 51

4. Move manual control valve lever assembly (T) slowly
counterclockwise; then remove detent plunger gpring (Y} and
detent plunger (Z) (fig. 52). Pull manual control valve (U)
from outer body (M}.

b. Remove manual control valve lever ghaft seal and shaft
spal inmer and outer washers from shaft (fig. 53). ,

¢. Remove three serews (N and LL) holding control valve in-
ner and outer bodies (RR and M) together; then separateﬂbadles
and remove inner and outer body spacing plate (JJy (fig. 54).

d. Remove three serews (MM) holding inner hody cover (NN}
to inner body (RR); then remove cover and inner body cover
late (PP} (fig. 82).

s e. Remove three governor plugs (QQ) from inner body (RR).

f. Remove three serews (AL and AM) holding front body plate

"(AK) to front body (AC) (fiz. 56); then remove front body
' plate. 1 .

g. While holding valve bodies together as shown in figure 57,
remove three screws {AD and AE) attaching front body {ACI;II
to inner body (RR). Separvate the bodies; then remove 1-2, 2-3,
and 2—4 shift valve regulator plugs (ZZ, YY, and AB) from
front body (fig. 58) by striking body into palm of hand.

h. Remove screw (AH) holding front body hole plug (AF)
in front body (AC). Jar front body hole plug (AF), “T" valve
cutoff valve spring (AG), and “T" valve cutofl valve (AJ) free
from front body (fig. 58) by striking body into palm of handa

i. Remove the 1-2 shift valve spring (UU), 1-2 shift valve
regulator plug spring (WW), 2-3 shift valve spring (VV), 2-3
shift valve regulator plug spring (XX), and 2-4 shift valve
spring (VV) from inner body (RE) (fiz. 583, The 2-3 and
8—4 shift valve springs (VV) are identical.

i. Remove 1-2, 2-3, and 3-4 shift valves (28 and TT) from
inner body (BR) (fig. 59). WValves should be free to move from
bores in body by pushing on opposite ends with Y-inch soft rod
(fig. 60).

k. Bemove three screwas {(AA and BBE) which attach detent
plunger retainer (X) to outer body (BM). Remove retainer and
detent plunger retainer spacer (W) (fig. 613.

[. Remove double transition valve (EE) and double transition
valve spring (F'F) from outer body (M) (fig. 61).

m. Remove “T" valve (V), throttle valve spring (CG), throttle
valve (GG), and “T" valve transfer pin (DD} {rom outer body
(M) (fig. 61).

n. Remove three zscrews (D and F) and exhaost body valve
gpring retainer (E) which holds exhaust body (G) over coms-
pensator valve (J) and throttle valve plug (K) in outer body
(M). Remove exhaust body (G) and exhaust body plate (H)
{figr, 62).

o. Remove compensator valve (J), compensator valve spring
(L), and throttle valve plug (K} from outer body (M) (fig. 62).

7. Remove and discard exhaust body heole plug (A), exhaust
body valve spring (B), and exhaust body valve {0) from exhaust
body (G) (fig. 62).

75. Cleaning, Inspection, and Repair

Nofe. The capitalized key lotters shown below in parentheses rofer to
fignre 51. Refer to paragraph 1567 for repair and rebuild standards.

. CGleaning. Clean all parts thoroughly with dry-cleaning
solvent or mineral spirits paint thinner. Dry parts by playing
an air stream across partz until thoroughly dry or by wiping dry
with clean lint-free cloth. Blow out internal passages in valve
bodies with compressed air,

b. Inspection and Repair,

(1) Valves and plugs.

(¢} Examine all plugzs and valves for burs, scores, or any
other damage. Burs can be removed by using fine
erocus cloth.  All valves and plugs have sharp edges
which prevent dirt wedging between valves, plugs, and
valve bodies. Do not round these sharp edges when
removing burs from wvalve and plug surfaces.
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A—Exhaust body hole plug YT-8613832
B—ExRaust body valve spring YT-8613833

C—FExhaust body valve YT-8613834

D—No. 10 % 5 serew w/lockwasher 454027

E—Exhaust body valve spring retainer YT-8613858

F—Nao. 10 x 1 serew w/lockwasher 454028

G—FExhaust body YT-8613831

H—Exhaust body plate YT-8613857
i J—Compensator valve YT-8614012
K—Throttle valve plug YT-8614002
] L—Compensator valve spring A410036
M—OQuter body B333710
N—No. 10 x 1% screw w/lockwasher 454031
P—Throttle valve control lever shaft retaining pin 187381
0—Throttle valve control lever shaft retaining pin washer 8328349
FE—Throttle valve control lever shaft seal retainer BIZE34E
S&—0-ring pasket 601219 :
T—Manual eontrol valve lever azsembly 7412625 .5
U-—Manual control valve 7411503 '
V—"T" valve YT-8614013

W—Detent plunger retainer spacer YT-8614004
¥—Detent plunger retainer YT-8614000

Y—Detent }ilunﬁer spring T410981

A—Detent plunger 7410978

AA—No. 10 x % screw w/lockwasher 454020
BB—No. 10 x 1% screw w/lockwaszher 4540031
CC—Throttle valve spring YT-8614006

DD—"T" valve transfer pin YT-8614020
EE—Double transition valve YT-8614010

FF—Double transition valve spring YT-861T7066
GG—Throttle valve YT-8614009

HH—Throttle valve control lever w/shaft YT-8614015
JI—Inner and outer body spacing plate YT-B614089
KE—No. 10 x % serew w/lockwasher 4564027
LL—No. 10 x % serew w/lockwasher 454029
MM—No. 10 x % screw w/lockwasher 454029
NN—Inner body cover YT-RG13909

PP—Inner body cover plate YT-8613578
QO—Governor plug 7054173

RR—Inner body YT-8614014

85—2 3 and 34 shift valve YT-8613379

TT—1-2 shift valve YT-8613380

UTU-—1-2 shift valve spring YT-8613865

VV—2-3 and 5-4 shift valve spring YT-8613867
WW—1-2 =hift valve regulator plug spring YT-2613864
X ¥X—2-3 shift valve regulator plug spring YT-8613864
YY—2-3 shift valve regulator plug YT-8514103
Z7Z—1-2 shift valve regulator plug 7084174

AB—3-4 shift valve regulator plup AZ262296
AC—Front body YT-2613007

AD—No. 10 x 1 screw w/lockwasher 454028

AF—No. 10 x 1% screw w/lockwasher 190163
AF—_TFront body hole plug YT-2614088

AG—"T" valve culoff valve spring Y T-8614242
AH—No. 8 x ¥y serew 110809

AJ—5T" valve cutoff valve YT-8614241

AK—TFront body plate YT—8614007

AL—No. 10 x ?}’{5 serew 451735

AM—No. 10 x Vg screw w/lockwasher 454030

Pransmission control valve components.

Figure 51.

Figure §1—Continued. i
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DETENT PLUNGER—| |-
7410978 o

DETENT PLUMNGER
SPRING—7410%81

BAPD 197891

Figuve 82, Rewmoving or fmstalling defent spring and plunger.

(B) With the valves, plugs, and valve bodies clean and
dry, check each shift valve, governor plug, and reg-
ulator plug for free movement in their respective
hores in operating positions.

Note. Valves.pan be assumed to be free in their operating
position if they will fall of their own weight in their re-
spective borez when valve body iz shaken slightly. Do not
drop valves, plugs, or valve bodies. All governor plugs {QG)
are '[11teru:hpng\eable. Likewise, the 2-3 and 3-4 shift valves
(258) are interchangeable. Therefore, if it iz found that a
shift valve or governor plug does not slide freely in one hore
of wvalve inner body, trv it in other bore,

{e) Manual control valve (U) is the only valve Turnished
separately. If it becomes necessary to replace one
of the other valves (J, V, EE, GG, 35, and TT) or
one of the control valve bodies (inner body (RR),
outer body (M), or front body (AC)), the complete
control valve assembly must be replaced,

(2) Springs. Check all springs for free length, collapsed
coils, and compressed length, Dimensions will be found
in paragraph 157.

(8) Valve bodies, plates, and covers, Check all valve hody,
plate, and cover contact surfaces for scores or cracks.

82 TAGO 10142ZB

L MANUAL CONTROL VALVE LEVER)E
i SHAFT SEAL—A327514)

: SHAFT SEAL QOUTER
b : WASHER—AIZTS14

SHAFT SEAL IMMER
WASHER—AIZTS1]

Removing or matelling momel control wvalve shaft seal

Figure 53,
and washers,

IMBER ARD OUTER
© BODY SPACIMNG PLATE-
YT.B41 4087

INMER BODY—
TONTHEG) 4014

OUTER BODY—
a3

Figure 55 Conirol valve inner end outer bodies separated.
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1
IMMER BODY-- m

O YT-BA14014
b

INMER BODY COVER—
TT-BE13999

INMNER BODY COVER |
PLATE-YT-B&13578 |

RA PD 1973%0A

Figure 55. Control valve ‘mner body cover removed.

MO, 15 X 7r16 SCREW
WALOCK WASHER-

MO, 10 X 378
SCREW—
451735

VALVE FRONT
BODY PLATE—

YT-B&14007

VALVE FRONT BODY-—-YT-8413997 RA PD 34646494

Figure 56. Removing or installing eontrol velve front body plate.

a4 TAGO 10142B

@ MO, 10 X 1 SCREW W/LOCK WASHER—A54028(7) i
N, 10 X 1-1/4 SCREW W/LOCK WASHER=190143(1)

FROMNT BODY
[ o _fSSY-—‘r‘T-EﬁHD?D

INNER BODY—
YT-8514014

RA- PO 197BRS

Figure 57. Removing or installing contrel walve front body aszembly.

Clean out all passages thoroughly. Examine threads
for crossed condition. Check bodies for warped condi-
tion by covering contact surface of each body with
mechanies (prussian) blue. Check on a clean surfgcﬁ
plate by moving body several times with an oscillating
movement (fig. 63). The surfaces may be lapped with
fine croeus cloth to remove slight warpage.

Note. Tf either the inner or outer body requires replacement
{or valves (1)(e) above}, the eomplete control valve assembly
must be replaced. itk

(4) Throttle valve control lever assembly. Check for loose-
ness of peened over lever at inner end of throttle valve i
control lever with shaft (HH). Check fit of throttle j

1!
I

valve control lever shaft in hub of manual control valve
lever assembly (T) which was not removed .fmm ﬂ'!ﬂ
valve outer body (G, fig. 64). If shaft binds in hub, is
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; : Bl MHOLE ' s
L Poe e o YT-8ci408E -

“T" VALVE CUTOFF
VALVE—YT-B&1 4241

e

2-3 SHIFT VALVE
REGULATOR

PRo. 8 2 5414 PLUG--YT- 8414103
SCREW—11080%
& T WALVE CUTOFF
YALVE SPRING— :
YT-B414242 f,

.-i' @h
: ' 1-Z SHIFT VALVE
A : : REGULATOR

: FRONT BODY-— PLUG—7084174
e IE—,J TT-B41 3057 5 i ;
o AHEES ; 3.4 SHIFT VALVE
Bk - REGULATOR : i
I : PLUG—A2462206 - RAPD 1578874

Figure 55. Cmatwr_;.! walve front body dizsossembled.

9.3 EHIFT VALVE— Q“{C—-}} a
YT-841337% ?'l-‘. . "J:‘-E% _—
g Ly
2.3 SHIFT VALVE I b e
EFRIHG_—YT-BIHSEE!?

2.3 SHIFT VALVE =
REGULATOR PLUG
SPRIMG—YT-8413868 M
L}

3 {PMER BODY—
T\ YT-B512014
(L ‘r..j“‘u—"
‘\}.} L .4 SHIFT WaLVE—
1‘ YT-B41713%
/‘wI L WM shier vaLve—
| ¥T-9413380 ;
1.2 SHIFT WALVE . i ; WE
REGLLATOR PLUG 3-4 SHIFT .',.WE_
SPRING—YT-B81 3844 SRRING--YT-9613847

g y : RA PD 197EF2A
SPRIMG—VT-8413665

Figure 9, Control valve diner body disossembled.

excessively worn, or if seal iz damaged or missing, re-
pair as shown in (e} through (e) below (fig. 64).

(a) Avold damaging manual control valve lever or outer
body while removing or installing throttle valve con-
trol lever shaft retaining pin (P).

(0) Drive out throttle valve control lever shaft retaining
pin (P). Pull throttle valve control lever with shaft

1 TAGO 101428

3-4 SHIFT VALVE—

| RETAINER—YT-B414000

IMMER BODY—

TT-841733%

Figure 60, Removing shift volves from condrel valve fnner body.

CUTER BODY—
8333710

DETEMNT PLUNGER RETAIMER
SPACER—YT-8614004

DETEMT PLUMGER

o } DOUBLE

- , '/ TRANSITION

e | VALVE SPRIMG—
? ¥T-B417066

{ THROTTLE VALVE—
| ¥T-2614009

BOUBLE TRAMSITION/
VALVE—YT-2614D10}

ST WALVE TRAMSFER(
PIN—YT-8614020}

THROTTLE VALVE SPRING— | _—7

006! | MANUAL COMTROL
¥T1-8614

| VALVE—7411503

] s "-fAWEP{
¥T-8414013

EENIEH_Ef_LE_m;E

RAPD 1978844

Figure 61. Detent plunger retainer and valves removed from valve
outer body.
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TE DY — EXHALIST BODY
0“333?;5] s L 0 EXHAUST BODY HOLE | VALYE—YT-84 13074
9 PLUG-YT-861 3632 | VALVE SPEING
YALVE SPRING— ,-\ RETAINER—YT-541 3558

,_ YT—E,}ISB:}!}IH\% NO. 10 X 5/8
A _ SCREW— 454037
: .

b

!
EXHALST BODY
WT-B413831

EXHAUST RODY MO, 10 x 1 SCREW-
PLATE—YT-B613857 . 454028

_ RARD IPTHABA .

Figure 82, Fxhaust body and compensator valve removed from condrol
wvirlve outer Body.

THROTILE YALVE |
PLUG—YT.26140032 4
COMPENSATOR VALVE ¢
SPRING—AL10035 |

INCH i COMPEMSATOR VALVE |
YT-861401F |

ik UR_FJ_‘;CE_'_MTE__ s ; 2 ___ L, - x
i Yom ek R Ik PD 197896

Figure 83. Checking control wvalve inner body for warpage.

(HH) from outer body and manual control valve
lever.

() Install throttle valve control lever with shaft (HH)
into manual control valve lever asgembly (T) and
outer body (M), using necessary new parts. Install
O-ring gasket (3), ,thruttle valve control lever shaft
gseal retainer (R), and throttle valve control lever
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A—THROTILE YALYE COMNTROL LEVER D_THROTILE YALVE CONTROL LEVER

WASHAFT—YT—84140135 SHAFT SEAL RETAIMER—8328348
BE—THROTTLE YaALYE COMTROL LEVER E—"0" RIMG GASKET—50111%

SHAFT RETAIMING PIN—187381 F—MAMUAL COMTROL VALVE LEVER
C—THROTILE VALVE CONTROL LEVER ASSY 7412625

SHAFT RETAINING PN WASHER— G—OUTER BODY-—B333710

8328349

RA PO 19FETY

Figure 4. Thraltle walve contrel lever inslolled.

shaft retaining pin washer (Q) over throttle valve

control lever shaft. Install new throttle valve con-

trol lever shaft retaining pin (P) through shatt.
{5 Manual control valve lever assembly.

(@) Make sure small pick-up pin riveted to detent zection
of manuval control valve lever assembly (T) is tight
in place and not excessively worn. If pin iz loose in
lever, peen over end of pin in regular manner, making
sure not to distort or enlarge area of pin which males
contact with manual control valve (U},

{(#) Check for damaged splines on manual control valve
lever assembly (T).
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76. Asse ;]y

Note, The capitalized key letters shown below in parentheses refer to
fizure 51. Liberally lubricate all moving parts and passapes with clean
engine oil (OE 10) during assembling operations. Extreme cleanliness is
necessary during assembly ‘of epntrol valve parts. Always use new lock-
washers at assembly. Before installing control valve springs in valve bodies,
refer to figure 65 for identification of springa.

. Install compensator valve spring (L) and compensator valve
(I) in outer body (M). Install throttle valve plug (K) (fig. 62).

B, Inatall new exhaust body valve (C) and exhaust body valve
spring (B) in exhaust body (G) (fig. 66).

¢. Inatall new exhaust body hole plug (A) in exhanst body

(G). Press plug in housing flush with body face (fig. 66).
* d. Install exhaust body (G) with exhaust body plate (H) on
outer body (M). Ceontour of exhaust body plate must mateh con-
tour of exhaust body. Install exhaust body valve spring retainer
(E) and No. 10 x 54 serew with lock washer (D) at small end
of exhaust body. Install two No. 10 x 1 serews with lockwashers
(F') at other end of exhaust body: then tichten all three screws
to 3 to 4 pound-feet torque.

e. Install double transition valve spring (FF) and double tran-
sition valve (EE) in outer body (M).

f. Install throttle valve (GG), “T" valve transfer pin (DD},
throttle valve spring (CC), and “T" valve (V) in outer body (M)
(fig, 61), Check each part in body bore for freeness.

. Install detent plunger retainer (X) and detent plunger re-
tainer spacer (W) on outer body (M) and attach with three
gecrews with lockwaghers (AA, BE, and KK). Install No. 10 x 84

| s, 5
E K
= |
! p"
| ioa o
E1E Al G i 0
! A*_,'f, ﬁ%
%a =z
=g =
[ -%E ga

A—DOUBLE TRAMSITION VALVE SPRING— F—THROTTLE VALVE SPRIMG--YT.B&1 4004

TT-BH1 7048 G—-DETEMT PLUNGER SPRING 7410981
B—EXHAUST BODY VALVE SPRIMG=— H=1-7 SHIFT VALVE SPRING—YT-B413845
YT.-B413833 J—2-1 AND 1.4 SHIFT VALVE SFRING—

C="T" VALVE CUTOFF VALVE SPRING— TT-B&1386T
YT.Ba1d4241 K=2-1 SHIFT VALVE REGULATOR PLUG

D—COMPEMSATOR VALVE SPRING—AL10034
E=1.2 SHIFT VALVE REGULATOR PLUG
SPRIMG-YT.ES1 3864 :

SPRING--YT-B&1 3844
RA PD 1R7RET

Figuie 65, Contral valve spring identifieation.
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¢
EXHAUST BODY
VALVE—YT-8613834

EXHAUST BODY VALVE

§ V.smassa

e " exHAUST BODY HOLE
b, PLUG—YT-B613832

Y

s

Figure 66, Sectional view of exhoust body aasenibip.

PRESS PLUG IM FLUSH
WITH THIS FACE

fih PO 19TETE

serew with lockwasher (AA) and No. 10 x 114 screw with 10}?11{-
washer (BB) through retainer into outer body. Inft?“,{ 10.
10 x 5 screw with lockwasher (KK) through outer body into re-
tainer. Tighten screws to 3 to 4 pound-feet torque.

h. Insert manual control valve (U) into uuter‘ hody (M), {n?k-
ing sure throttle valve control lever pick-up pin engages valve
correctly as indicated in {1) though (4) below. -

(1) Rotate manual control valve lﬂkrifl’ assembly (T) counter-
cloclkwise, past the reverse position (last noteh).
(2) Insert detent plunger spring (Y) in bore of detent
plunger retainer (X). :
(3) Insert detent plunger (Z) over detent plunger spring
Yy (fig. 52). .
(4) i’u.:,h{ plunger and spring into bore withl finger while
rotating manual control valve lever clockwise, ar{d at thfe
same time engaging pick-up pin between the first two
lands of the manual control valve (U}.
91
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Netes Check to see that manual control valve will go into
peutral (lever clockwise all the way). If necessary, loosen screws
attaching exhaust body (G) and raise housing as necessary to
allow manual contrel walve to go into neutral.

; Install the 1-2 shift valve (TT) and the 2-3 and 3-4 shift
valves (SS) in outer bores of inner body (RR) fig. 59. Check
each valve for freeness in its respective bore. The 2-3 and 3-4
shift valves are interchangeable.

j. Install the 1-2 shift valve regulator plug spring (WW) and
the 1-2 shift valve spring (UU) in the center bore of inner body
(RR) (fig. 59).

k. Install the 2-3 shift valve spring (VV) and the 2-3 shift
valve regulator plug spring (XX) in inner body (RR). Install
the 34 shift valve spring (VV) in inner body (fig. 59).

L. Position “T" valve eutoff valve (AJ), “T" valve cutoff valve
spring (AG), and front body hole plug (AF) in bore of front
body (AC) (fig. 67) ; then retain parts in bore with No. 8 x 3,
serew (AH). Tighten serew firmly. :

m. Install the 1-2 shift valve regulator plug (ZZ), 2-3 shift
valve 1:ﬂguTat01' plug (YY), and 3—4 shift valve regulator plug
{Aﬁ} in front body (AC) (fig. 58). Try each plug for freeness
in its respective bore.

1. Lasf front body (AC) and inner body (RR) on a clean sur-
fac:ru.' Line up 1—2 and 2-3 shift valve regulator plug springs
(WW and XX) in inner body with regulator plugs in front body

= D E
"" + r
. : VI Y B Lt
B ///
O |
L M A T
A—FRONT BODY HOLE PLUG— D—""T" VAL o
5 ;Tdfaslmaa n_u14‘2~"‘EZCUTOFF VALVE SPRING
- x 5/16 SCREW—110809 E—"T" VALYE CUT N
C—FRONT BODY ASSY—B414090 #_w“ 5 CUTOFF VALVE

kA PD 197880

Pigure 67. Sectional view of control valve fromt body assembly,

?
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(AC). e Compress the springs with front body; then install one
No. 10 x 114 screw with lockwasher (AE), and two No, -:;::: 1
serews with lockwashers (AD) attaching front body to inner
body (fig. 57). Tighten serews to 3 to 4 pound-feet torque.

o. Install three governor plugs (QQ) in inner body (RR).
Check action of each shift valve by pushing against each governor
plug with enough force to compress valve and regulator springs.

p. Position inner body cover plate (PP) and inner body cover
(NN) on inner body (RR). Install three No. 10 x 3} screws with
lockwashers (MM) attaching innér body cover (NN) to inner
body (RR). - Tighten screws to 3 to 4 pound-feet torque.

g. Position front body plate (AK) on front body (AC) ; then
install one No. 10 x 34 screw (AL) and two No. 10 x 74 screws
with lockwashers (AM) attaching plate to front body. Note that
center screw (AL) has a flathead. Be sure valve front body
plate (fig. 56) does not extend over face of inner body. Tighten
serews to 3 to 4 pound-feet torque.

r. Position inner and outer body spacing plate (JJ) on inner
body (RER).

Note. Make sure that all holes in plate index with all holes in inner body.

s. Position outer body (M) on inmer and outer body spacing
plate (JJ); then insert the four 14 x 2 bolts (Q, fig. 181) which
are used to attach control valve assembly to transmission case
through valve housings and spacing plate. These bolts will hold
spacing plate in position while starting and tightening one No,
10 x 3/ screw with lockwasher (LL) and two No. 10 x 1Ly screws
with lockwashers (N) which attach inner and outer bodies to-
gether. Tighten serews to 3 to 4 pound-feet torque. Remove the
four bolts used as guides.

t. Install manual control valve lever shaft inner washer (fig.
53) with small inside diameter over lever shaft, concave (dished
side) up.

1. Install manual control valve lever shaft outer washer (fig.
53) with large inside diameter over lever shaft, concave (dished
side) down.

». Install manual control valve lever shaft seal over lever shaft
with lip of seal extending into inside diameter of lever shaft seal
outer washer (fig. 53).

w. For protection against dirt or damage, wrap control valve
assembly in clean lint-free cloth or paper until ready to assemble
to transmission case.
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Sect. « Il. REBUILD OF REVERSE BLOCKER
BRACKET ASSEMBLY

77. Disassembly

Note. The capitalized key letters shown below in parentheses refer to
fizure 68,

o= L I R . |

A=PISTON SPRIMG—YT.B41 4004
B=PISTOR—YT-BA14024

C—=LEVER RETURM SPRIMG—F413002
D—LEVER PIM_YT.B414025

E—LEVER—YT-B614028

F=LEVER SHAFT—YT.B414827

G—REVERSE BLOCKER BRACKET-—YT.8614831
H=PISTOR STOP PIN-YT-3414024

RAFD bl

Figure 68. Reverse blocker bracket assembly eomponents,

¢. Grind head off piston stop pin (H). While holding finger
over piston gpring (A), use long-nose pliers to remove pin from
reverse blocker bracket (G),

b. Remove piston spring (A) and piston (B) from bore of re-

verse blocker bracket (). Use snap ring pliers, if necessary,
in manner shown in figure 69 to remove piston.

78. Cleaning and Inspection
Note. The capitalized key letters shown below in parentheses refer to
figure 68. Repair and rebuild specifications are shown in paragraph 158.
@t. Cleaning. Clean all parts thoroughly with dry-cleaning sol-
vent or mineral spirits paint thinner. Blow out all passages with
compressed air. Dry parts by playing an air stream across parts
until thoroughly dry or by wiping dry with lint-free cloth.
b. Inspection.
(1) Check piston spring (A) and lever return spring (C)
for free length, compressed length, collapsed coils, and
distortion,

94 TAGD 1014ZB

‘REVERSE BI.DCICER{
 BRACKET—YT-8614831

PISTON—
YT-86140241 Ny

RA PD 366797

" Figure 69. Removing piston from reverse blocker bracket.

(2) Inspect piston (B) and piston bore in reverse bluck?r
bracket (G) for scores or burs. Check fit of piston in
bore,

(3) Inspeci Vj-inch plug. Make sure plug is securely staked
in reverse blocker bracket (G).

(4) Inspect all oil passages in reverse blocker brackef (3).
TUse fine wire to check for obstructions and make sure
all passages are clean.

(5) Check governor tower bore of reverse blocker bracket
(G) for signs of extreme wear and for size. Inspect
bracket for cracks or other damage.

(6) Rotate lever (E) on lever shaft (F) to see that lever
operates freely without bhinding or excessive wear.

(" Check lever pin (D) and lever shaft (F) for looseness,
wear, or bent condition,

79. Assembly

Note. The capitalized key letters shown below in parentheses refer to
figure 68, All parts must be thoroughly lubricated with engine oil (OE-10)
hefore aszsembly.

a. Install piston (B), with slotted end exposed, in bore of re-
verse blocker bracket (G); then insert piston spring (A) into
piston.

b, Compress piston spring (A) into piston (B) with screw-
driver and insert new piston stop pin (H). Peen ends of pin to
lock in place, :
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Secti 1ll. REBUILD OF OIL PAN AND OIL
COOLER ASSEMBLY

80. Disassembly

Note. The capitalized key letters shown below in parentheses refer to
figure 70,

R
; ﬁ::.:::'-"':"'l. i

HOTE 1—MODEL 2030
MOTE 2—MODEL 301MG

L—OlL PAM ASSY—T411445 [303M)
—¥T-8415134 [301MG)

M—0IL PAN OIL SCREEM ASEY_7411446

MN—OIL SCREEN BOLT—5410070

P—11,/32-INCH COPPER WASHER—1]5308

O—5/16 - 24 NUT—1030235

R—BY.PASS VALVE CAP—TODDZARE

S—BY.PASS VALVE ASSY-—52464240

T—BY.PASS VALVE GASKET—5262474

U—5/14-INCH LOCK WASHER—103320

AQIL COCHER COVER—G2P154F [303M]
~YT-B61513F (30DTMG)

B=OIL COOLER COVER GASKET—6173551
[BOIMI=YT-B&05081 (301 MG}

C—0il COOLER ASSY-—35408479

D=0 COOLER MOUNTING GASKET—5342367

E—0iIl COOLER MOUNTING MUT ADAFTER .
RING SEAL—5342366

F—OIL COOLER MOUNTING NUT ADAFTER
RING—=5342364

G0l COOLER MOUMTING MUT—5342365

H=MAGHETIC DRAIM PLUG=F3T4I5T

J=DEAIN PLUG GASKET—120428 V=518 X 7/8 BOLT=179RIT

K=5/14 X 3/4 CAP SCREW W/COPFER We1/LINCH SQUARE HEAD DRAIM PLUG—

CWASHER—3293626 444734
RA PD 366774

Figure 70. 4] pan and oil cooler components.

¢. Remove oil sereen bolt (N) securing oil pan oil sereen as-
s-:smhl:.r (M) in oil pan. Use screwdriver, if necessary, to force
oil sereen off oil cooler oil inlet tube.

b. Remove eight bolts (V) and lockwashers (U) attaching oil
cooler cover (A) to oil pan. Remove oil cooler cover (A) and oil
cooler cover gasket (B). Discard gasket. On Model 301MG, re-
move ETl:H-iD plug (W) from oil cooler cover. ;

c. U151ng spanner wrench—41-W-3249-900, unscrew oil cooler
mounting nuts (G) from oil cooler inlet and outlet tubes.

26
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| iy e -
R OiL SCREEM
BOLT—5410070
¥ e 4

W3S p

OlL PAN OIL SCREEN
ASSY T4 1446

Figure 71. Removing oil pan oil sereei.

d. Remove oil cooler assembly (C) from oil pan; then remove
oil cooler mounting gaskets (D) from oil cooler inlet and outlet
tubes (fig. 72) or from oil pan.

¢. Remove oil cooler mounting nut adapter rings (F) and oil
cooler mounting nut adapter ring seals (E) from recesses in wall
of oil pan (fig. 72). Discard seals.

f. Remove magnetic drain plugs (H) from oil pan. On Model
303M, both magnetic drain plugs (H) are located in bottom of eil
pan near center. On Model 301MG, magnetic drain plugs (H)
are located in opposite sides of oil pan.

7. Pry by-pass valve cap (R) off plug of by-pass valve assembly
(S) ; then unserew by-pass valve assembly from oil pan. Remove
and discard by-pass valve gasket (T).

81. Cleaning and Inspection

Note. The capitalized key letters shown below in parentheses refer to
figure 70.

a. Cleaning. Clean all parts thoroughly with dry-cleaning sol-
vent or mineral spirits paint thinner. Immerse oil cooler as-
sembly (C) in the cleaning solution and use a brush to remove
sludge deposits {rom exterior surfaces. Fill and empty oil cooler
with cleaning solution several times to remove deposits from
interior. Dry parts by playing an air stream across parts until
they are thoroughly dry or by wiping dry with lint-free cloth.
Blow out interior of oil cooler assembly (C) and oil pan assembly
(L) with compressed air.
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"ISPANNER WRENCH—]
41-W-3249.900 :

i

Ol COOLER gl
MOUNTING NUT_ |
5342365

342367

i} b,
Lt

QiL COOLER
ASEY—580B479

REMOVING OR INSTALLING OIL COOLER MOUNTING GASKETS

s,

o Qil COOLER MOUNTING
MUT ADAPTER RIMG SEAL
5342364

OlL COOLER MDUN'I'INGl .
MUT ADAPTER RIMG— . o 3 a

53423.541'| o /

REMOVING OIL COOLER ADAPTER RING AND sEaL  RAPD 386739

Figure 78, ! i (
Il Removing oil cooley companents from oil poan
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(1} Ol pan asgembly (L). Inspect oil pan for crack.., dents,
or other damage, Examine drain plug and by-pass valve
openings for damaged threads. Make sure mounting
surfaces are free from nicks or burs. Replace with new
oil pan assembly if any damage is evident.

(2} Odl pan oil sereen assembly (M). Inspect oil sereen for
cracked or plupged screen.  If sludge cannot be
thoroughly cleaned from screen, replace screen assembly.

(3) il ecooler assembly (C). HExamine oil cooler fins for
cracks or dents which may caunse leaks. Check inlet and
outlet tubes for looseness or distortion, With the aid
of a flashlicht, inspect interior of oil cooler through
inlet and outlet tubes for evidence of sludge deposits or
corrogion not removed by the dry-cleaning solvent or
mineral spirits paint thinner. If sludge or corrosion is
evident, but cooler otherwise appears in good condition,
boil cooler assembly in radiator cleaning solution or
circulate hot solution of oxalie acid through cooler. Im-
merse cooler assembly in water, plug one opening, and
apply not more than 25 to 40 psi air pressure to the
other opening. Wateh for bubbles in water to detect
air leaks. Leaks can be repaired with silver solder only.
Do not nse tin-lead-antimony-type solder.

(4} By-poss valve assembly (8). Check action of valve on
valve pin; valve must slide freely on pin. Examine
spring for corrozion. If any damage is evident, replace
valve assembly. If valve and spring are in good condi-
tion, install a new gasket on wvalve plug. Soak new
rasket until soft and pliable, and install on valve plug
while wet; then allow to dry before installing valve as-
sembly. Gasket will shrink onto valve plug.

82. Assembly

Note. The capitalized key letters shown below in parentheses refer to
figure 70,

it. Place new oil cooler mounting gaskets (D) on oil cooler inlet
and outlet tubes (fig. 72).

b, Position oil cooler assembly (C) in oil pan with the oil outlet
{long) tube on right side when facing oil cooler opening in oil
pan. Insert oil cooler into oil pan until end of oil outlet (long)
tube is through wall in oil pan. Place oil cooler mounting nut
adapter ring seal (E), oil cooler mounting nut adapter ring (F),
and oil cooler mounting nut (G) on oil outlet tube; then push oil
cooler into place with oil outlet tube entering passage in pan.
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(eotER
Install oil ¢ o mounting nut adapter ring seal (E), oil cooler

mounting nu. adapter ring (F), and oil cooler mounting nut (G)
on oil inlet (short) tube. Thread mounting nuts onto oil cooler
inlet and outlet tubes and tighten, using spanner wrench—41-W-
3249-900 (fig. 72). Nuts must be tightened to 130 to 140 pound-
feet torque. After tightening, stake threads on oil cooler inlet
and outlet tubes in two places each to prevent nuts loozening.

e. Position oil pan oil sereen assembly (M) in oil pan, with hole
in side of screen over oil cooler oil inlet tube. Inatall oil sereen
bolt (N} and tighten fo 2 to 214 pound-feet torque.

d. Install magnetic drain plugz (H) in oil pan, using new drain
plug gaskets (J)}. Tighten drain plugs to 35 to 45 pound-feet
torgue.

e. Install by-pass valve assembly (8) in opening in oil pan, with
new gasket in place (par. 815(4)). Tighten by-pass valve plug
to 35 to 45 pound-feet torque. Place by-pass valve cap (R) over
valve plug and tap into place with hammer.

f. Using a new oil cooler cover gasket (B), install oil cooler
cover (A) on oil pan and attach with eight %, x 7% bolts (V) and
fo-inch lockwashers (U). Tighten bolts to 15 to 18 pound-feet
torque.

g. On Model 301MG, install 14-inch square head drain plug
(W) in oil cooler cover and tighten firmly.

REBUILD OF FRONT AND REAR
SERVO ASSEMBLIES

Section 1V,

83. Disassembly of Front Servo

Note. The capitulized key letters shown below in parentheses vefer to
figure 73, :

. Test servo operation before disassembly by using a source
of compressed air and air gun—BT7950562. Direct stream of air
through front band apply passage (fig. 74). When servo is oper-
ating properly, stem of body piston assembly (G) should fully
gxtend and remain in an extended position as long as air pressure
15 applied,

b. Remove two bolts (S) and lockwashers (R) attaching
cylinder (A) to body (K). Remove cylinder (A).

K Remove cylinder piston spring (D) ; then remove cylinder
piston (C) from cylinder. Remove evlinder piston oil seal ring
(B) from eylinder piston (C).

d. Remove eylinder piston spring retainer (E) and body piston
retracting spring (F) from stem of body piston assembly (G).

1
o TAGO 101128

A ‘A SRR S S .H\{:_-._,K\.. L
Tnm G @],L [j‘ﬁu\g rml;m ,;.—a‘;\;ﬂ hM/ “f‘"': /

L]
5 R

© M1 EX 172 CYLNDER CEMTERING PIbl—

141109 i

M—CHECK VALVE SPRIMNG—7084114

P_CHECK WALVE BALL—169158

O—CHECK VALVE SEAT—B313530

R FLAMCH LOCK WASHER—103M ¥

§1-4 ¥ 3/4 BOLT—10010% ;

T_FROMT Ol PUMP DISCHARGE PIFE

FITTIMG—F 410891

=V ALYE-YT-BE17352

S\_WALVE RETAIMER.-7&10E%1

w1 ASHCH FIPE PLUG—100884

+ EARLY MODEL 3038 OMLY

A—CTLINDER—TORA032, :
" B—CYLIMNDER PISTOM QL SEAL RING-

5262359 d .
C—CYLIMDER FISTON-F084034 ;

. DCYUMDER PISTOM SPRING—32674B4
E—CYLIHDER PISTOR SPRING RETAIMER—

Foa4035
F—BODY PISTON RETHA:CT.HG SPRIMG—

- 5262312 ;
G—iDD‘r PISTON ASSEMELY—TOE4189
© H—BODY PISTOM Ol SEAL RING—5261277
JeD3L TRAMSFER LIWE—5262348°
L K—BODY—YT-8613535
L—1/8-B4CH PIFE PLLIG—10I8E3
£ RAPD 344485

Figure 73. Frent serve assembly components.

¢. Remove body piston assembly (G) from body (K). Remove
body piston oil seal ring (H) from body piston assembly (G).

#. Remove two pipe plugs (L) from body (K).

g. Remove cylinder centering pin (M) and oil transfer line
(J) only if loose or damaged.

h. Subparagraphs (1) and (2) below apply to individual trans-

mission models as indicated.

(1) Model 303M. Remove front oil pump discharpe pipe
ftting (T). On early Model 303M fransmissions only,
remove pipe plug (W) and pull valve retainer (V) from
body (K) ; then remove valve (U). Tap lightly on body
with plastic hammer, if necessary, to dislodge valve,

(2) Model 301MG. Remove check valve seat {QI]". then
remove check valve ball (P) and check valve spring (M)
from passage of body (K).
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COMPEMSATOR

84 Cleaning and Inspection of Front Servo Parts
Note. The capitalized key letters shown below in parentheses refer to

figure 73, Repair and rebuild specifications are shown in paragraph 159

Wﬂ,.t CF:EL{H?E'H;?. C]egnl all parts thoroughly with dry-cleaning sol-
[)11 or mineral EI!.']ll‘l!.'.‘-i paint thinner. Blow out all passages
thl}: p‘nrt,s by playing an air stream across parts until they are
aroughly dry or by wiping dry with lint-free cloth.
b. Inspection,
(1) Inspect bore of bod indes
3 v (K) and eyvlinder ie
and scores. ' Sl R
(2) {]]HE'I:F f:g.r!inde-tl‘ piston (C), withont eylinder piston oil
seal ring (B), into hore of eylinder (A). Measure clear-
ance i?etween _hure and piston with feeler gage. Insert
new 0']: seail ring in bore and measure 1‘i11_Lf gap. Install
new oil seal ring on cylinder piston (e i :
clearance. W e gt Efﬂﬂ?ﬁ
(3) .Irlfiﬂl‘t body piston assembly (G), without oil seal ring,
1r?15:u bn:l‘ru of hcd}?.{K], Measure clearance hetweeri
piston :t_]‘ld bore with feeler gage. Insert new body
E:stun oil seal ring (H) on body piston assembly (G):
then measure groove clearance, ; :
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(49 Check free length and compressed length of pouy pswn
retracting spring (F) and cylinder piston sprirny ‘DY,
(5) Check stem clearance of body piston assembly. &) in
eylinder (A).
(6) Subparagraphs (a) and (Bb) below apply to individual
transmission models as indicated.
(a) Model 308M. Inspect valve (U) for scores or blocked
passage. This applies to early maodels only,
(b) Model 301MG. Inspect contact surface of check valve
ball (P) and check valve seat (@) for roughness.
Check free length and compressed length of check

valve spring (N).

85. Assembly of Front Servo

Note. The capitalized key letters shown below in parentheses refer to
fipure 73, All parts must be thovoughly lubricated with engine oil

(DE-10) before assembly.

a. Install 14 x 14 cylinder centering pin (M) and oil transfer
line (J) in body (K), if previously remaved. Tap line into place
with a plastic hammer.

b. Install two lg-inch pipe plugs (L) in body (K). Tighten
plugs to 6 to T pound-feet torque.

. Insert stem of body piston assembly (G) in botiom side
(small hole) of cylinder (A). Stem of piston is to serve as a
guide when installing eylinder piston (C) in evlinder.

d. Compress cylinder piston oil seal ring (B} on eylinder piston
(C) ; then start piston in cylinder (A) over piston stem guide.
Push cylinder piston and stem down carefully past two steps in
cylinder wall until piston is seated against bottom of eylinder (fig.
75). Remove stem of body piston assembly (G) from cylinder
(A).

e. Compress body piston oil seal ring (H) on body piston as-
sembly (G) and work piston into body (K). Locate groove in
body piston asgembly at cylinder centering pin (M) (fig. T6).

f. Position body piston retracting spring (F), eylinder piston
spring retainer (E), and cylinder piston spring (D) over stem of
body piston assembly (G).

g. Aline noteh in eylinder (A) with cylinder centering pin
(M) ; then carefully guide cylinder piston spring (D) and stem
of body piston assembly (G) into bore of cylinder.

Ji. Aline drilled bosses on cylinder (A) with tapped holes in
_body (K). Seat eylinder squarely on body. Install two 14 x B4
‘bolts (8)kend Vi-inch lockwashers (R). Tighten bolts to 6 to 8

pound-feet torque.
103
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BODY PISTON
ASST=70B418%

| CYLINDER PISTON— = &
7084034 i
LY e Yl

RA FD 197899

=

» A&

Figure 75, Installing cylinder piston in eylinder.

i. Remaining steps of assembly apply to individual transmission
models as indicated.

(1) Model 208M. Install front oil pump discharge pipe
fitting (T) in body (K) and tighten firmly. On early
models only, install valve (U) in body. Aline slot of
valve with hole for valve retainer (V) and insert re-
tainer. Install 14-inch pipe plug (W) and tighten to
8 to 10 pound-feet torque.

(2) Model 30IMG. Insert check valve spring (N) and
check valve ball (P) in passage of body (K); then in-
stall check valve seat (Q). Tighten seat firmly in body.

j. Test operation of front servo assembly as instructed in para-
graph 83a.

104

TAGD 101428

BALL—147158 ¢
\wv e
CHECK VALVE i III" -
SEAT—B331510 f :
CHECK VALVE q t 4 SELL:ED?ETP;E;?& ; ‘ICT‘LINDEE—
SPRING—T0B4114 7084015 <7 7084032
BOOY PISTOM CYLINDER FISTORM-—
BODY_¥T-841 ;
& b RETRACTING SFRING— T0B4004
5262212

178 X 1/2 CYLINDER + =
CEMTERING FlM— -~ T
e beesT " T3
Ol TRAMSFER) -

UNE 52623481~ |

BODY PISTOM
W ASSY_TOBA1RY

CYLINDER PISTOM
SPRING— 5262485

CHECK VALVE

R PD JGET 424,

Figure 76. Assembling front servo {(30IMG shown).,

86. Disassembly of Rear Servo

Note. The eapitalized key letters shown below in paventheses refer to
figure T7.

i, Test rear servo operation before disassembly by using a
source of compressed air and air gun—B7950562. Direct stream
of air through release pressure passage (fig. 78). When servo is
operating properly, boester piston pin (N-2) should fully retract
and stay in a retracted position as long as air pressure is applied.

b. Clamp spring compressor—C79503834 in a vertical position
in a vise. Position rear servoe assembly on spring compressor
(fig. 79).

¢, Crank compressor ram down to rest on face of compensator
piston (D). Place ram guide on ram. Avoid excessive pressure
that might distort accumulator piston spring retainer (B).

d. While keeping ram guide against face of accumulator piston
spring retainer (B), remove two bolts attaching spring retainer :
to body (Q). ‘
¢. Carefully back off ram uniil tension is relieved on accum-
ulator piston spring (C). Remove ram guide and ram; then re- .
move accumulator piston spring retainer (B}, Remove servo |
assembly from spring compressor,

f. Remove accumulator piston spring (C), compensator piston
(D), and compensator piston spring (E).
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® AR SERVO

2 2
& & ]
P ASSY—7411443
=] L T
B t5 &k
= E‘%'E = 3
2 5%« R
T agg 2
E.Eg T%E =
-
i5g2 sbe & -
Okl g n B
ig23 ol REAR SERVO
2% zz% Z RELEASE PRESSURE
28p 0315 3 -
ZERZEEERop {COMPEMSATOR PRESSURE
paz0slgbsy ; {TO REAR SERVO
L PP . COMPEMSATOR PRESSURE
2RR-5Z23 |Z TO FRONT SERVO RA 7D 36670
pomyIg% :
EEEE:E"’;‘“EE ' 4
- 20D e 1 - - . o e : i o E S
‘?‘_‘ JooZ e Figure 78. Checking rear serve operation with afr gun-—B7ES0562. .
&T utniuu. i
= 'ﬂ-é‘nl'u-'n— :Ir
: then remove ac-

¢g. Remove accumulator body assembly (IL}
cumulator piston assembly (F) from accumulator body assembly
(H). Remove accumulator piston oil sealing ring (G},

h. Remove booster piston outer spring (L).

i. Remove booster piston assembly {N) and booster piston in-
ner gpring (K) {from body (Q). Pull beoster piston inner spring
(K) out of booster piston assembly. Remove booster piston oil

seal rings (M and P).
j. Remove cotter pin seCUTing re
in body; then remove rear band actuating lever pin (U), rear

band actuating lever (R), and 18 actuating lever nsedle roller
bearings (T) from body (Q).

ar band actuating lever pin

2-ACCUMULATOR BODY CHECK VALVE_YT.8614182

I—-ACCUMULATOR BODY-YT-B&14180 -
J=ACCUMULATOR BODY CHECK VALYE PLUMGER—

87. Cleaning, Inspection, and Repair of Rear Servo Parts
w in parentheses refer to
nd reboild standards.

“1—1/8 ¥ 3/8 RIVET—104220

\ FT-HA0 L4183
K—BOOSTER PISTOM IMMER SPE:IH'G—?DE:M?'F'

L—BOOSTER PISTOMN OUTER SPRIMG—5242317

H—ACCUMULATOR BODY ASSEMDBLY —¥T-8614101
M=BOOSTER PISTON OIL SEAL RING—5262310

Naote. The capitalized key letters shown belo
figure 77. Refer to paragraph 160 for repair a
a. Cleaning. Clean all parts thoroughly with dry-cleaning
solvent or mineral spirits paint thinner. Blow out all passages.
Dry parts by playing an air stream across parts until they are

thoroughly dry or by wiping dry with lint-free cloth.

b, Inspection and Repair.
(1) Inspect body (Q) for scores, nicks, or cracks. Blow out
the passages shown in figure 30 with air gun—BT7950562.

Make sure the two 1j-inch plugs are tightly seated in

passages.
(2) Check rear hand actuating lever (R) at socket and at
bearing surface for signs of excessive wear. Inspect
rear band actuating lever spring (S}. Spring should
not be bent or eracked and should be seeurely riveted

to rear band actuating lever (R).

Figure 77. Rear servo assembly components

I ACCUMULATOR PISTEN Pl !
\ =F034155 °
G—ACCUMULATOR PISTON OIL SEALING RING-7084183 |

BE=ACCUMULATOR PISTOMN SPRIMNG EETAINEH—?D.BJ-G??
I—ACCUMLULATOR PISTOM—A281317

C—ACCUMULATOR PISTOM $PRING=7084078

D—COMPEMEATOR PISTOM—70B4072
F=ACCUMULATOR PISTOM ASSEMBLY —TORA07

E—COMPEMNSATOR FISTOMN SPRING 7084080

CA=518 K 2 BOLT- 179024
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Figure 79,

108

SPRING
COMPRESSOR

REAR SER¥OC
ASSY—7411443

(3) Insert accumulator piston assembly (F), without ac

(4)

cumulator piston oil sealing ring (G), into bore of

cumulator body assembly (H), Meam;ru u:ie*ur'u: . T :
fﬁzelur gage. Insert new accumulator pistm; u(i] L:.i‘;] -
ring (G) in bore of accumulator body a*s-aeml:b]" ([I]E]g
and check ring gap.  Install accumulator pli.:iton nj%] quai

ing ring (G) on accumulator piston assembly (F): t
measure groove clearance, ¥ ; then

Inzert lare 1 SEN u

wu;;;,uitlnigﬁe dulmnifr.-r of booster piston assembly (N}

s ;n;u oil sealing rings into bore of bady (Q) LM{:H
re clearance wi sap : il
e clearance with feeler gage. Insert new booster pis-

TAGO 101421

{se '8 1y i :
Tee of vear serve spring compressor—Cr50384 for disazsembly

RELEASE PRESSU RE

T PRGN wmm =

COMPENSATOR PRESSURE

REAR SERVD

o

ClToREARSERYO.
. RAPD 149094

Figuve 80. Location aof rear serve oil passmges.

ton oil seal ring (P) into body bore; then measure ring
gap. Ingert small diameter of booster piston assembly
(N) into bore of aecumulator body assembly {H) ; then
measure clearance with feeler gage. Insert new bhooster
piston oil seal ring (M) in bore; then measure gap. In-
stall booster piston oil seal rings (M and P) on booster
piston assembly (N) ; then measure groove clearances.

(5) Insert compensator piston (D) in accumulator piston

assembly (F) and measure clearance with fezler gage.

(6) Inspect all springs (C, E, K, and L) for free length

and compression,

(7) Inspect accumulator body assembly (H) for scores or

blocked holes and passages, Make sure accumulator
body check valve (H-2) is undamaged and riveted
tightly. Be certain that aceumulator body check valve
plunger (J) moves freely and that accumulator hody
check valve (H-2) seats flat against accumulator body
(H-3). Replace accumulator body check valve (H-2)
or accumulator body check valve plunger (J), if neces-
sary, as described in (@) through (g) below (fig. 81).
() Drive out rivet (H-1) attaching accumulator body
check valve (H-2) to accumulator body (H-3).
(b) Remove accumulator body check valve (H-2) and
accumulator body check valve plunger (1.
(¢) Clean body and passages thoroughly.
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ating lever (R). Make sure parts are dry and free of ace
18 rear band actuating lever needle roller hearings {T) .n lever
(fig. 82). Hold rollers in place with finger and carefully with-
draw pin. Press rollers downward with thumb, at the same time .
rotating thumb (fig. 83). Rollers will lock in place in lever.

b. Position rear band actuating lever (R) between lever sup-
port extensions on body (Q) ; then insert rear band actuating
14 lever pin (U). Secure lever pin with cotter pin.

“ ¢. Install booster piston innerspring (K) in booster piston
assembly (N). Make sure spring bottoms in piston,

1 accumuniros sooy d. Install booster piston assembly (N) with booster piston in-
B B VEr C*ﬁ?:éml;;— ner spring (K) in body (Q.) Use care to avoid damage to booster °

104220 piston oil seal ring (P) and body. :

¢. Install accumulator piston assembly (F) in accumulator
body assembly (H). Use care to avold damaging accumulator
piston oil gealing ring (G).

’ f. Center booster piston oil seal ring (M) on booster piston as-

V BT A / sembly (N) so it will enter accumulator body assembly (H) when

/TV / / / / / / / ’ il. Llnsurt rear band actuating lever pin (U) in rear Imndﬂg}ﬁu-

ACCUMULATOR BODY
CHECK WALVE . PLUMGER—
¥T-B414183

1
¥
]
M
k
1]

accumulator body is installed on body (Q).

/"‘ g. Insert booster piston outer spring (L) in body (Q).

/ L. Seat accumulator body assembly (H) and accumulator pis-
PG AT ton assembly (F) on booster piston outer spring (L), alining

ACCUMULATOR BODY—
YT-8414180

RAPD 197900 //////////

Figure 81. Seectional view of oeewmulater body

{EEAE BAMD ACTUATING
LEVER PIN—7O8405%

() E[’ositiun accumulator body check valve plunger (J)
In accumulator body (H-3).

(e) Pus:tn:m accumulator body check valve (H-2) with
noteh in groove of plunger. Small hole in valve should
be over hole in accumulator body (H-3).

(f) in:]ert ::eui; 14 x 34 rivet (H-1) through accumulator
ody check valve (H-2)} and into auuﬁuleI' i
(H-3). Peen rivet. wasody

(g) Work accumulator body check valve plunger (I} in

REAR BAMD ACTUATIMNG LEVER
MEEDLE BEARING ROLLER—
71n72

. . . . REAR BAND ACTUATING k
and out to make sure plunger and aceumulator body {me_anum
check valve (H=2) are free, F“
]
88. *
E Assembly of Rear Servo ! |
Note. The capitulized ke . i
figure 77, B ed key letters shown below in parentheses refer to BA PO 264444 ;

All partz should be thoroughly P
cated, with engine oil (OE-10) hefur: ‘35-5:1:5:111&111,2:], unlesz otherwise indi- i
v Figure 82, Using lever pin fo alime needle beaving vollers. 1|.
110 !
1
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4 A f ._ .Ii "r"‘"'“l g
“e | REAR BAMD ACTUATING
1 LEVER—8331470
T

LEVER NEEDLE BEARING
ROLLER—712172

Figure 83, Locking bearing rollers in lever.

bosses on accumulator body assembly (H) with bosses on body
(Q).

i. Insert compensator piston spring (E) in accumulator piston
assembly (I7),

j. Place compensator piston (D) over compensator piston
spring (E).

k. Slide aceumulator piston spring retaines (B) snd accumula-
tor piston spring (C) to top of ram on spring COmMpressor—
C7950334; then hook lower end of accumulator piston spring
(C) over dowel pin. Refer to view A, figure 84.

I. Place rear servo assembly on spring compressor while press-
ing downward on compensator piston (D) and aceumulator body
assembly (H). Center ram on top of compensator piston. Slowly
tl}rn compressor handle to compress springs until compensator
piston (D) is about to enter accumulator piston assembly (7).

m. Unhook accumulator piston spring (C), Place ram guide
on ram,

fi. Aline compensator piston (D) with accumulator piston
assembly (F). Slowly compress springs with COmMpressor ram
until accumulator piston spring retainer (B) rests against ac-
cumulator body (H-3). Refer to view B, figure 84.

0. Install two % x 2 bolts (A) through accumulator piston
spring retainer (B) and accumulator body assembly (H) into
body (Q). Tighten bolts to 10 to 13 pound-feet torque.

112 TAGO 101428
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COMPRESSOR

®" o IR s e

ACCUMULATOR
PISTOMN SPRING
RETAIMER—
7084077

RAM GUIDE

i IPISTON SPRING—

i [ACCUMULATOR
7084078

PISTORM—

§ [COMPENSATOR
{rna4urz

8 [ACCUMULATOR
L | PISTON ASSY—
|7084071

f ACCUMULATOR
BODY ASSY—
o 1?1-861 4181

{YT-B413815
5/16° % 2 BOLT—

REAR SERVO
| ASSY—7411443 88

Figure 85, Use of rear sevvo spring compressor—OFo50834 for assenbiy.

p. Remove rear servo assembly from spring compresscr and
test operation as instructed in paragraph 26a.

Section Y. REBUILD OF FRONT OIL PUMP ASSEMBLY

89. Disassembly

Note. The capitalized key lettzrs shown below in parentiezes refer to
fipure 256,

@, Place front oil pump assembly on work bench with cover
side down., Hold pump body with holding wrench—B7950328
(fig. 863 while removing four bolts (8) and leckwashers (R).

b, Lift pump body assembly (H)} from pump cover assembly
{B). Figure 87 illustrates dizazsembled parts. Do not litt eover
from body as parts will fall from assembly and become damaged.
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A—CHL SEAL RIMG.-7410905 K—IMMER PRIMING SPRIMG--8720751
B—COVER ASSY-YT.BA13193 L—INTAKE PIPE SEAL—7411912 i

|—COVER DIl SEAL-T410907 M—RELIEF VALVE SPRIMNG GUIDE RETAINING

I COVER-YT-B513294
CoEBVE O Do rais y fe 1% PO ONY X

D=V AME RIMG-YT-841 3275
P b P—RELIEF VALVE SPRING—-8333507 (J01MG

F—ROTOR—YT-B61 3514 £
G=SLIDE—YT-B513512 O=RELIEF YALYE SPRIMNG GUIDE_8329447
H—BODY ASST—YT-B611290 [303M| [B0TMG DMLY

—¥T-BET5125 [301MEG) R—MC. 12 INT-TEETH LOCK WASHER—74113248
J—CUTER BRIMING SPRING 8720240 514 X 1 BOLT-7410897 L

RA PD Jooidd

Figure 85, Frout off pump components,

TORQUE WRENCH

HOLDING WRENCH

FRONT OIL PUMP ASSY_
[7410901 (303M) :
[¥T-B&17075 (301MGH

. RAPD 355498

Figure 88, Use of kolding wrench—ByRs0228 at front oil PR,

e. On 301MG transmission, press on relief valve spring puide
(Q) with a screwdriver (fig. 88) while relief valve apring guide
retaining pin (M) is being removed. Remove relief valve spring
guide (Q), relief valve spring (P), and relief valve (N) from
pump body. '
114
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|
COVER AS5Y—
; BOTY as5Y— VAME RING— ¥T.B411293
YEEA13I00 000 YT.B413295 SO
¥T-86L5125 [301MG) Rt
L ‘_'_._1__,:___.‘1_136 352

DUTER PRIMIMG

A -_hu‘-_ SPRIMNG -~ 87 20250

ROTOR—
¥T-8413918

IMMER PFRIMIMG
SPRIMNG.-8720151 : 7
e VAME~
; : YT.B611534
= — COVER LOCATIMG
AL BOWEL FIN—443748 R PO 3447714

Figuve §7. Front oil pump eover remeved (203M ehaon).

'y
)

RELIEF VALVE
SPRING GUIDE—B327449
IR iz

SCREWDRIVER

RELIEF VALVE SPRING GUIDE
RETAINING PIN—110732

IRA PD 366710555
Figure 358, Removing or installing velicf valve relaining pin (SOIMG),

d. Remove intake pipe seal (L) from pump hody opening.
Discard seal.

e, Mark face of rotor (F) with pencil or prussian blue so0
that it will be returned in the same position at ms_semhly.

f. Remove two vane rings (D), rotor {F), and seven vanes
(E) from pump slide,
115
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CAUTER PRIMING SPRING-—ETibi.TID o

iEprt i i

. <\ |DE_YT.8413512

COVER ASSYLYT-B&13293

INMER PRIMING SPRING- 8720251 . RAPD 366738
PRING - 872023 ,

Figure 89. Removing or installing oil pump slide.

g. Push pump slide (G) toward priming gprings; then lift
slide put f pump cover (fig. 89). Remove inner and outer prim-
ing sprirzs (J and K) from cover.

h. Remove oil seal ring (A) from ring groove in cover.

i. Use chise! and hammer to drive cover oil seal (B-1) from
cover; then discard seal.

90. Cleaning, Inspection, and Repair

Note. The capitalized key letters shown below in parentheses refer to
figure £5. Refer to pavagraph 161 for repair and rebuild standards.

a. Cleaning. Clean all parts thoroughly with dry-cleaning
solvent or mineral spirits paint thinner. Dry parts by playing
-an air stream across parts until they are thoroughly dry or by

wiping dry with lint-free cloth.

b, Inspection.

(1) Check bleed holes in pump slide (G) to be sure holes
are not restricted. Make sure that slide iz free fit in
pump cover and does not bind or stick. Examine slide
for nicks, scores, or excessive wear,

(2) Examine pump vanes (E)} for scores, burs, nicks, or
pits. Vanes will have a distinet polished wear pattern
on side which contacts pump slide. Cheek for excessive
wear., Checlk pump vanes in slot of rotor for freeness

(par. 161).
»
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(3) Check pump rotor (F) for excessive wew. (par. 161).
Inspect all surfaces for nicks, burs, chips, or cracks,

{4) Check oil pump cover (B-2) for cracks, nicks, or seores,
Be sure that surface mating with body is smooth. Check
oil seal ring groove in cover for exceasive wear {par.
161) or other damage. Inspect inner slide surface of
pump eover to be sure that part is satisfactory for eon-
tinued service,

(5) Check oil pump body for eracks, nicks, or scores. BHe
sure that surface mating with body iz smooth.

(6) Inspect pump body bushing for excessive wear (par.
161). Blight wear is permissible. If bushing shows
evidence of excessive wear on one side, it is an indication
that either the bushing is not eccncentric with cover or
the locating bore in flywheel housing i1s not alined with
crankshaft bore in crankease.

(T) Check pressure regulator valve in bore of pump body
(fig. 90). Valve must be free and operate without stick-
ing.

(8) On Model 301MG transmission, checlk fit of relief valve
(N) in pump body (par. 161). Valve must operate

Ol PRESSURE REGULATOR

' VE_7411508
CHL PRESSURE “REGULATOR VALYE_7

YALYE SPRING—E331471

FROINT OIL PUMP ASSY—
7410901 {303M) -
YT—B&I7OTS (A0VMG) .-

' RAFD 36&.‘._53‘?
Figuwre 80, Checking fit of pressuve regulator valve dn pump body.
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freely without binding or sticking. Check relief valve
spring (P) and spring guide (Q) for wear or damage

(par, 161).

(9) Inspect oil seal ving (A) for wear or damage; also
check fit of ring for freeness in groove of pump cover

(par. 161).

{10) Examine vane rings (D) for evidence of damage or

| excessive wear (par. 161).

or broken eoils (par. 161).
c. Repair.

i,
I

" 1613 after installation.
91. Assembly

figure Bh.

engine oil (OE-10) before part is installed.

ALL DIMEMSIONS SHOWN

OR PUMP RELIEF
VALVE BORE

PRESS BUSHING
FLUSH TO 0.003
BELOW THIS
SURFACE

]
i

{
e e

TI0

ARE 1M INCHES
CHAMFER M
©D OF BUSHING| |
MUST BE ON{ T
THiS SIDE] b
o \ ]
i SPLIT OF BUSHING L BUSHING—) -2
MUST NOT COME ¥T-84132921 -
AT PRESSURE Pt
REGULATOR WALVE HE) |

RA PD 384634

(11) Check inner and cuter priming springs (J and K}
for free length, compressed length, distortion, collapsed,

(1) Oil pump body bushing removal. Use hack saw to split
bushing; then drive or press bushing from body.

(2) Oil pump body bushing installation. Position bushing
in body with chamfered edge toward outside of body,
also with split in bushing located as illustrated in figure
91.. When bushing is properly positioned, press in until
inner edge of bushing is within 0.005 inch of inner sur-
face of body (fig. 91). Check inside diameter (par.

Note, The capitalized key letters shown below in parentheses refer to

¢, During assembly operations, lubricate all parts with clean

Figure af. Sectional view of front oil pump body (a0 MG sf!owrl;,

TAGD 101428

b, On Model 301MG transmission, install relief wvalve (N),
reliet valve spring (P), and relief valve spring guide (). Use
a blunt tool such as a serewdriver to compress spring (fig, 88)
while installing relief valve spring guide retaining pin (3).

¢. Intall intake pipe seal (L) in body, heing sure it is carefully
seated in groove in hody.

tl. Install inner and outer priming springs (K and J)} in pump
cover; then install pump slide (G). Check springs for location
by maoving pump slide against spring pressure, and then releasing.
=pring pressure should return slide against opposite side of
cover,

¢. Install one vane ring (D) ; then install pump rotor (F') with
previously marked face of rotor up.

_-".’nf.s,. Observe wear pattern on vanes. One edge of vane will be palished
the_ entire length; this edge must face pump slide. Opposite edpe will be
polished only where it contacts the vane rings.

f. Install seven pump vanes (E) in pump rotor slotz,  Inatall
second vane ring (D) in pump rotor.

g. Check clearance between pump vanes and pump slide, using
feeler gage (fig. 92). With vanes contacting slide, clearance
should be 0.000 to 0.003 inch.

FEELER GAGE
SLIDE—YT-BA13512

‘ROTOR—YT-B613918

COVER_VT-8513294 gl VANE RING—YT-8613295

VANE—'I'T-BM_3534

RA PR 384499

Figure 82, Checking clewrance between ol Py vanes ond 8lide,
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goDY AS' p2m : ASSEMBLE BODY TO
BO13290 (uouM) S COVER WITH INTAKE PIPE

'lf"f.
y7.8615123 130IMG) OPENING AMD DRAIM
: S HOLES ON SAME SIDE

COVER ASSY—

¥T-8513293
1 RA PD 386705

Figure 83, Positioning oil pump body and cover,

.h‘ Position pump body assembly (H) on pump cover assembly
with two drain holes in cover opposite the intake pipe hole in
body (fig. 93). Body should fit freely on ddWwel pins.

t. Install four 14 x 1 boits (S) and No. 12 internal-teeth lock-
washers (R) attaching body to cover. Hold pump bady with
holding wrench—RBT7950328 (fig. B6) while tightening bolts to 12
to 15 pound-feet torque.

7. Move pump rotor by hand to make sure that rotor, vanes,
and slide operate freely without binding. Priming springs must
return pump siide after springs are released.

k. Install oil seal ring (A) in ring groove of pump cover,

I. Apply thin film of sealing compound to outer surface of
cover oil seal (B—1) and oil seal bore in pump cover. Position
new cover oil seal (B-1) in pump cover with lip of seal toward
cover. Using replacer—C7950561 (fig. 94) drive oil seal into
cover until fully seated.

. Again operate pump by hand to be sure that all parts aper-
ate freely without binding. Thoroughly lubricate pump assembly
and protect from dirt until installed.

120 TG0 100428

REPLACER

COVER oL} 58
SEAL—7 410907}
-

kA FD 364451

Figure 85, Iustalling front oil pump oil seal wsing replecer—C 750561,

Section V1. REBUILD OF REAR OIL PUMP AND
GOVERNOR ASSEMBLY

92. Disassembly

Note. The capitalized key letters shown below in parentheses refer to
figure 05,

a. Using a file, mark edge of governor body (M) and governor
drive flange (L) so they may be assembled in the same relative
position.

b. Remove two bolts (P) and external-teeth lockwashers (N)
which attach governor body (M) to governor drive flange (L).
Remove governor assembly from drive flange.

c. Remove two screws with lockwashers (S) which attach
governor secondary weight retainer to governor body (M) ; then
remove governor plunger, secondary weight, bushing, and re-
tainer (R) from governor body. Do not attempt to remove
primary (large) governor weight from body.

121
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b, Imspection,

b KL M HP _ .
N I-Lu Note. The inspection which follows is to determine serviceabili* of rear
-.i=.".._.._..-“l ¥ oil pump and povernor components. 1f inspection reveals exe r‘ﬁﬂ%{'ﬁ(&ﬂ_
Fl‘v. J ange,
! . =
2 ri_{\‘-ll

or damage to any parts except governor driven gear, governor drive
or oil seal rings, the complete rear oil pump and/or governor aszembly must
L’
303 M D)
i~5

be replaced. Refer to paragraph 162 for repair and rebuild standards.
The capitalized key letters shown below in parentheses refer to figure 96,

(1) Inspect pump body (F) for cracks or other damage.

; o Check for looseness of drive shaft (J) in body.
; b4 . 'J'L (2) Examine pump cover (B) for wear caused by pump
[T A
4{ | % UJu rotor (C). ‘
R (3) Check pump rotor (C) and rotor internal gear (D) for

rgh FEETHEH wear or damage.
r (4) Examine pump driven gear (H) for wear or broken

i iy teeth. If worn or damaged, replace driven gear (par.
A—BOLT L=COVERMOR DRIVE FLAMGE-TOB4188 ﬁd
" B—PUMP COVER M—GOVERNOR BODY-YT-8514383 E ) ) ) o1 indi
EetiME SEHON ¢ eI, XTSI oK A (5) Mount pump body (F) in vise and install dial indi-
D—ROTOR INTERMAL GEAR 114404 5 y & &
E_ROTOR INTERMAL GEAR PIM (303M OHLY]  P=174 X 1.1/8 BOLT—1056321 cator—41-1-100 on body (fig. 96). Set dial indicator pin
F—PUMP BODY . . Q=011 SEAL RIMNG--51427B8 : g " . ) v ] s
G—1/14 X 7/B STRAIGHT HEADLESS PIM- R—GOVERNOR PLUNGER, SECONDARY WEIGHT, against machined face of drl‘:le f}]lunﬁe just ;n.‘;!rﬂel 1:hE
Lk g ot s ot : ! 5. Turn shaft and check runocut of drive
H—PUMP DEIVEN GEAR—7O84186 S_NO. B X 1/3 SCREW W/LOCK WASHER— tapped holes. Tu i el s
JDRIVE SHAFT 454030 flanze. If runout exceeds 0.002-inch total indicator read-
K=3/16 X 1-1/4 STRAIGHT HEADLESS PIM T—SHAP RIMNG—[201MG OMNLY) g : % ﬂ
1037 4 U—ROTOR IMTERMAL GEAR KEY (30185 OHNLY] I]"_lﬂ':I l'{f'{:}]ﬂfe d'[’l‘o.?[:‘ EL]’IEE.

RAD. Jandal (6) Inspect governor body (M) and secondary weight bush-
ing for wear. Check primary and secondary plungers
for sticking condition or for looseness which indicates
excessive wear.

Figure 85. Rear oil pump and governor components,

d. Remove four oil seal rings (Q) from grooves in governor
body (M), Discard rings.

e. Remove four bolts (A) with lockwashers attaching pump
cover (B) to pump body (F). Remove cover from body.

f. Mark cuter faces of rotor internal gear (D) and pump rotor
{C) with mechanics blue so they can be assembled in the same
relative pogition. Remove pump rotor (C) from gear pocket in
pump body (F).

g. It is not necessary to further disassemble rear oil pump
unless replacement of governor drive flange (L) or pump driven
gear (H) is necessary as indicated in paragraph 93b.

8
i
:

93. Cleaning and Inspection

. Cleaning. Clean all parts thoroughly with dry-cleaning sol-
vent or mineral spirits paint thinner. Dry parts by playing an
air stream across parts until they are thoroughly dry or by wiping

—P.A PD 366492

dry with lint-free cloth, Figure 96, Checking governor drive fange rin-out.
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(7) Ay wear or damage necessitates replacing the complete
cual re rlll pump and/or governor assembly, except as indi-
catea in (4) and (5) above,

94. Governor Drive Flange and/or Pump Driven Gear
Replacement ;
Nete, The eapitalzed key letters shown below in parentheses refer to
-ﬁ;:u:'u_,‘ 95-
. Model 208M Transmission,
(1} Remove governor drive flange.
{a) Grind off one end of pin (K) securing governor drive
flange (L) on drive shaft (J).
(b} While supporting drive flange hub on anvil—
BT7950326, center punch ground end of pin and drill
down to shaft with 14-ineh drill. Drive pin (fiz. 97)
i out with punch. Remove drive flange from shaft.
© Note. If pump driven gear requi 1
: : quires replacement, procead
wnlth (2 and 2} below. If pump driven gear does not re-
quire replacement, install drive flange as inctructed in (4)
helow, e
(2) Remove pump dreiven gear.
{a) Remmﬂe governor drive flange ({1} above).
(b) Grind off one end of pin (G) securing pump driven
gear (H) on drive shaft (J).

{

: { ; :

- GOVERMOR DRIVE ; et o
FLAMGE—7034 185 316 x 1-1/4 STRAIGHT = 5

R EE}"‘. HEADLESS PIN—103726 &

‘RAPD 346632

Al e " <193 i L r i g
Figure 97, Using anvil—B79850326 to remove governor dvive flunge
retaindng ph
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i {¢) While supporting driven gear nub on anvil—nLi{Zolost,
center punch ground end of pin and drill dewn to
shaft with 14-inch drill. Drive pin out witk nch in
same manner shown in figure 97 for driving pin out of
drive flange,

(d) Remove drive shaft (J) with rotor internal gear (D)
from pump body (F), stripping pump driven gear
{H) from shaft as shaft is removed.

{8} Install pump driven gear.

{(a) Insert drive shaft (J) through pump end of pump
body (F) and place pump driven gear {(H) on drive
whaft with teeth toward pump end of body; then insert
shaft through governor end of pump body.

(h) Aline holes in pump driven gear hub with hole in i

shaft and install ', x 7 straight headless pin ()
ihrough gear hub and shaft.

{(¢) While supporting driven gear hub on anvil—BT950326, -

use punch—AT7950325 to peen ends of fin to fAll holes
in driven gear hub (fiz. 98). Peened ends of pin must
not project more than 0.078 inch above gear hub,

(4) Install governor drive flange.

(z) Place governor drive flange (L) on drive shaft (J}
with pin holes alined.

(b) Before installing drive flange vetaining pin, check
run-out of drive flange (par. 93b(5)). Rotate drive
flange 180° and recheck runout.

(¢) Leave drive flange in position which provides smaller
amount of runout, which should not exceed 0.002 inch.
T runout exceeds 0.002 inch in either position, select
another drive flange or replace complete oil pump
asgembly.

(d) Tnstall a %, x 114 straight headless pin (K) through
hales in drive flange hub and shaft.

(¢) While supporting hub of drive flange on anvil—
B7950326. use runch—AT950925 to peen ends of pin
to fill holes in drive flange hub in same manner shown
in ficure 98 for peening driven gear nin. Peened ends
of pin must not project more than 0.078 inch above the
drive flange hub,

b, Model 301MG Transmssion. If both the governor drive
flange (L) and pumnp driven gear (H) require replacement, follow
the same procedure described in @ above. If only the pump driven
gear (MY requires replacement, the governor drive flange (L)
need not be removed: to replace pump driven gear only, proceed
as instreeted in (1) through (5) helow.
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PUMP DRIVEN
- GEAR—7084 186

RIVET SETTING ANVIL

" RA PD 346631 &

Figure 28, Teging anvil—B7850328 and punch—A7T0502325 fo install
governor driven gedar retaining pin.

(1) RBemove pump driven gear retaining pin (G) as in-
structed in a{2) (B) and (e) above.

(2) Remove snap ring (T), rotor internal gear (D), and
rotor internal gear key (U) from end of shaft; then re-
move shaft and drive flange from pump body, stripping
driven gear off shaft as shaft is removed,

(3) Insert drive shaft (J) through governor end of body,
and place pump driven gear (H) on drive shaft witvﬁ
teeth toward pump end of body; then insert end of drive
shaft through pump end of body.

(4) Install pump driven gear retaining pin (G) as instrueted
in al3)(H) and {«) above.

(5) Install rotor internal gear key (U) in keyway in drive
shaft (J); then install rotor internal gear [D}‘nn end of
drive shaft and secure with snap ring (T).

95. Assembly of Rear Qil Pump and Governor

N |2 The U.lpjt%l]j?e{! kew E 14 LAY £} r ¥ ta
QLE, ) 1 = letters }I.l vn below in pa o g i
SRy 21 ]1L?§Eh refer
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. ]fuhriu:el.te all internal parts with engine oil (OE-100 hefore
assembly. 5

. Install pump rotor (C) over rotor internal gear (D) in pump
body, with marks made at dizsassembly alined.

¢, Install pump cover (B) on body and attach with four bolts
(A) and lockwashers, Tighten bolts to 10 to 12 pound-feet torque,

d. Insert governor plunger, secondary weight, bushing, and re-
tainer (R) in bore of governor hody (M) (fig. 99). Ear on end of
bushing must be toward flat side of governor body, Governor
body has a slot on inside to accommodate ear on bushing. When
properly installed, outer end of bushing will be flush with face
of bedy (fiz. 99). Ear on bushing can then be seen through
passage in governor body.

¢. Attach governor bushing retainer to governor body with
two No. 8 x 14 serews with lockwashers (3). Tighten screws to
3 to 4 pound-feet torque,

7. Pogition governor assembly on drive flange with file marks
made prior to disassembly alined. Attach governor to drive
flange with two 14 x 114 bolts (P) and 14-inch external-teeth lock-
washers (N1, Tighten bolts to 6 to 8 pound-feet torque,

g. Install four oil seal rings (Q) in grooves in governor body.

h. Clamp pump body in vise and install dial indicator—
41-I1-100 (fig. 100} to check governor body runout. Dial indica-
tor button should contact governor hody midway belween end of
body and outer oil seal ring groove. Turn governor aeveral revo-
lutions and note reading on dial indicator. Runout should not
excend 7.005-inch total indicator reading.

i If runout exceeds 0.005-inch total indicator reading, remove
governor from drive flange and install 180° from original position.
Recheck governor runout,

QDY BUSHING— 1] EAR OM BUSHING - by,
¥T-861 4384 -|,' -

9 n

PRIMARY

WEHEHT— BUSHIMG RETAIMER—
FO34161 NT-B414334 END OF
BUSHIMG
GOVERMOR BODY— s FLUSH wWiTH
{YT-Ba14383 |M-c|::1l.—“'-_lr TH FALCE OF
: o o i & BODY

BUSHING AMD RETAIMER IMSTALLED
RA PO JAS65FA

BUSHING AMD RETAIMER POSITIONED

Figure 99, Installing gevernor plunger and secondary weight,
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DIAL INDMCATOR—
41-1-100

GOVERNCR
BODY i

RA PD 344640

Figure 100, Checking governor body runout.

j. If governor runout still exceeds 0.005 inch, and drive flange
run out checked satisfactory during inspection (par. 935(5)), a
new governor assembly must be installed, or the complete oil pump
and governor assemhbly must be replaced.

Section VII. REBUILD OF FRONT AND REAR
PLANETARY UNITS AND CARRIER

96. Removal of Front and Rear Planctary Units from
Carrier

a. Remove improvised spring retaining front band to front
planetary unit. Remove front band assembly.

b. Place front and rear planetary units with carrier in holding
fixture—B7079295 (fig. 101). Using snap ring pliers, remove
spring retainer from top of rear clutch hub (fig. 101).

¢. While holding center bearing cap assembly down to prevent
front clutch oil delivery sleeve assembly from coming up and
getting hung on snap ring, lift rear planetary unit (fig, 101) from
planet carrier shaft.

d. The rear clutch washer (fiz. 102) may come off with rear
unit or stay on planet carrier shaft. Remove rear clutch washer.

€. Using snap ring pliers, remove rear clutch hub front spring
retainer from planet earrier shaft.

f. Remove center bearing cap assembly (fig. 102) from oil de-
livery sleeve. Tap cap with plastic hammer to loosen if Necessary.
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FROMT PLAMETARY UMIT

SPRING RETAIMER l
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RETAIMER BRACKET

FROMT PLAMET
CARRIER HOLDING
FIXTURE

—— : '- : 3 _j [—
PLANETARY UMNITS IN “REMOVING SPRING RETAIMER

AR CLUTCH HUB X
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Figure 101, Planetary units and carricr in holding fiture—B70TILI5.

g. Slide oil delivery sleeve assembly (fig. 102) upward off
planet carrier assembly.

k. Use care to avoid damaring bearing surface on Hh%ft in this
operation. Using snap ring pliers, remove spring retainer fr_om
planet carrier shaft at rear of front planetary unit. Hold spring
retainer well open to avoid raking shaft bearing surface,

i Lift front planetary unit from planet carrier. Remove
bronze thrust washer from planet carrier hub; then remove ‘steel
and bronze thrust washers from recess in front planetary unit.

97. Disassembly of Front Planetary Unit

Note, The capitalized key letters shown below in parentheses refer to
figure 103.

a. Position front planetary unit assembly in arbor press, with
wood block between press ram and clutch drum. Apply only
enough pressure to remove snap ring (K) by prying with serew-
driver (fig. 104},

b. Remove front planetary unit assembly from press and place
on bench with unit on its side.

¢. Remove clutch drum assembly (J), with cluteh piston (F},
from front drum assembly (A). This can be accomplished by
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REAR CLUTCH
WASHER—YT-3417263

PLANET CARRIER
ASSY—7412422

SPRIMG RETAINER— L
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DELIVERY SLEEYE

FRONT CLUTCH QIL
ASSY—F084043 |

HOLDING
- FIXTURE
FRONT PLAMETARY

S UNIT Ed=E

RA PD 356771

Figure I02,  Planet carrier with rear planetary wnit removed.

tapping on gear end of clutch drum. Remove six cluteh inner and
outer release springs (D and E) from front drum assembly. Re-
move five clutch drive plates (C) and four clutch driven plates
(B} from drum.

d. Hold clutch drum assembly (J) in hand with gear end of
clutech drum up (fig. 105). Tap gear end with plastic hammer
around face of gear, which will cause clutch piston to “walk” up
out of clutch drum assembly (fig. 105).
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A—FROMT DRUM ASSY 7084038
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C—CLUTCH DRIVE PLATE—BXIIT1S [E03M) H—CLUTCH PISTOM OIL SEAL RING LARGE
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D—CLUTCH BMMER RELEASE SPRING—TOB4044 J—CIUTCH DRUM ASSY-B113713

E—CLUTCH, OUTER RELEASE SPRING-—7084045  K—SMAP RIMG—7054047
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Figure 105, Front planctary wnit components,

[ H

WA

/.
-

L

SHAP RIMG—
FOBADAD

FROMT DRUM
ASSY—TFOBA03E

| R Fi 155?93

L

Figure 104, Removing eluteh drum snoap ving.
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CLUTCH DRUM |
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i S

CLUTCH. PISTOM—
B333714

RA PD 364774

Figure 105, Removing cluleh piston from cluteh drum.

e. With clutch piston oil geal ring compressor—C8708711 and
thumb, compress clutch piston small oil seal ring () in manner
shown in figure 106; then using a small pick or screwdriver, un-
hook ends of oil seal ring. Remove ring from drum groove.

f. Using fingers (fiz. 107), remove clutch piston large oil seal
ring (H) from groove in elutch piston.

98. Cleaning, Inspection, and Repair of Front Planetary
Parts

Note. The capitalized key letters shown helow in parentheses refer to
figure 108, Refer to paragraph 163 for repair and rebuild standards.

. Cleaning. All parts should be thoroughly cleaned with dry-
cleaning solvent or mineral spirits paint thinner before inspection,
Do not immerse clutch drive plates (C) in solution. Wipe these
parts elean using cloth dampened with thinner. Dry all parts by
playing an air stream across parts until they are thoroughly dry
or by wiping dryv with lint-free cloth.
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Figure 106, Removing eluteh piston smoll oil seal ring HEINYG COMPTEssor
. —CEFO8FIL.
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Figure 107. Removing elutch piston lurge oil seal wing.
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b. Inspeetion and Repair,

(1) I. et clutch drive plates (C) for damage and rough
surfaces and worn teeth. If any facing is damaged, in-
spect the steel clutch driven plates (B) on either side
to determine if driven plate or foreign material caused
the damage.

Note. If flakes of facing material can be removed by scrateh-
ing the surface with thumb nail, plate assembly must be re-
placed. Discoloration, however, is not an indication of failure.

(2) Inspect the clutch driven plates (B) for scored surfaces
and flatness,

{(3) The driven plates have six distinet “waves.” Cheek
depth of waves on surface of plate (fig. 108). Waves
should be 0.008 to 0.012 inch deep.

(4) Check clutch inner and outer release springs (D and E)
Tor free length, compressed length, and collapsed coils.

Nofe. Slight wear (bright spots) on zide of outer release
springs, indicating slight contact with drum, is permizsible.

(5) Check cluteh piston (F) for scores and distortion. Ex-
amine oil seal ring groove for damage.

{6) Inspeet clutch drum assembly (J) for scores on clutch
piston contact surface. Examine teeth and thrust face
for scores, nicks, and damage. Check oil seal ring

SURFACE PLATE

CLUTCH DRIVEN'
PLATE=B333714

s FEELER GAGE

,

" by

RA PD 366725

Figure 108, Measwring depth of waves i cluteh driven plate.
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Figure 108, Seetion view of front cluteh dricm aasemmbly,

groove for damage. Check wear of bushings. If neces-
sary to replace bushings, proceed as shown in (a)
through (d) below (fig. 109).
(@) Remaove bushings with suitable tool. _
() Press inner bushing into drum with chamfer toward
inside. Press only to dimensions shown (fig. 109).
(e¢) Press outer bushing (with oil groove} into drum to
dimensions shown in figure 109.
(d) Finish inside diameter of both bushings to dimensions
shown in figure 109,

(7) Check front drum assembly (A) for scores and damage.
Examine drum for scores at band and clutch plate con-
tact surfaces. Inspect drum pins. If pins are loose,
bent, or excessively scored, replace drum and pin as-
sembly.

(8) Inspect clutch piston oil seal rings (G and H) for dam-
age and for freeness in grooves of clutch piston and
drum.

(9) Insert large clutch piston oil seal ring (H) sguarely in
clutch drum as shown in figure 110; then using a feeler
gage, check ring gap. Ring gap should be 0.001 to 0.011
inch at outside diameter of ring. If gap is not within
limits, use next selective size oil seal ring. See table VI.
Size of oil seal ring is indicated by color on outside
diameter of ring.
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o CLUTCH DRUM .
e ASSY—8333713

OIL SEAL RIMNG—

CLUTCH PISTOM LARGE
SELECTIVE SIZES

Figure 110, Checking front cluteh piston large oil zeal ving gap.

Table VI. Clutch Piston Selective Size (Large) Oil Seal Ring

Part i\": B | '[.'Ir-n?-iﬂ cathon |"-1..:I: .ILST-,;T! -I:IEIH l'.l.ul.'l.- Bize
YT-B6170086 Black 5,1260 to B.1265
YT-BHLTOOT | Yellow stripe on od 5.1235 to 5.1250
YT-8617008 | White stripe on od 51990 to 5.1245

(10) Hold ends of small oil seal ring; then insert ring
squarely into bore of clutch piston. Using feeler gage,
check ring gap which should be 0.002 to 0.007 inch at
putside diameler of ring,

99. Assembly of Front Planetary Unit

Note. The capitalized key letlers shown below in parentheses refer to
figure 103,

a. Position planet carrier assembly in holding fixture—
B7079295.

b. Place front drum assembly (A), with drive pins up, over
hub of planet carrier (fig. 111) and rest on planet carrier pinion
gears.

e. Apply clean engine oil (OE 10) to both sides of clutch plates.
Install four clutch driven plates (B) and five clutch drive plates
136
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Figure 111. Front drum positivied on planet earvier o facilitate
assembling front plenelavy wnit,

(C) in front drum assembly (A), alternating plates slztdrl;ing with
a drive (composition face) plate (C). Install clutch driven plates
(B) with square notches over cluteh drive pins.

d. Install six clutch outer release springs (E) through cluteh
plates into holes of clutch drum. Install six clutch inner release
springs (D) into outer springs.
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CLUTCH DRUM
ASSY—B333713

COMPRESSOR

CLUTCH FISTOM OIL
SEAL RING [SMALLI—

8233718 ﬁ'

Figure 112, Installing small oil seal ring on cluteh drum vzing eompressor—
CaFosril.

RAPD 368821

¢. Position front clutch drum assembly (J) on bench, gear end
up; then use fingers to install clutch piston small oil seal ring (G)
in groove of clutech drum. Expand oil seal ring only enough to
make installation.

f. Place cluteh piston oil seal ring compressor—C8708711 (fig,
112) on ring with edge of compressor near end of ring.

g. Move arm of compressor and compress oil seal ring until
ends of ring engage and become locked.

k. Install clutch piston large selective size oil seal ring (H)

(table VI, par. 98) in outer groove of clutch piston. Refer to
fipgnre 113,

_t'. Place clutch piston oil seal ring compressor—A8T08T10 over
0.!1 seal ring in piston; then compress oil seal ring and at same
time push piston down into drum, until it bottoms against com-
bressor (fig. 113). Remove compressor by spreading compressor
ends. Press clutch piston completely into drum.

j. With gear end of clutch drum assembly (J) down, install
t.:Iutch drum and piston assembly over front planet earrier and
into front drum assembly, engaging release springs in pockets
of eluteh piston.
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Figure 115, Installing cluteh piston lavge oil geal ring nsing compresser—
AZFaETio.

k. Lift front planetary unit from carrier assembly and place
unit in arbor press, with wood block beiween press ram and
clutch drum (fiz. 104). Apply only enough pressure to permit
installation of eluteh drum snap ring (K). Position gap of snap
ring half-way between two of the front drum guide pins. Set
snap ring into groove, using a blunt punch.

. Important: Snap ring must be well geated in groove to prevent
interference with ledge on clutch drum.

{. Remove front planetary unit from arbor press, then tap gear
end of clutch drum with plastic hammer to seat drum against
snap ring (fig. 114).

m. Check freeness of clutch plates, making sure they are loose
in front planetary unit.

100. Disassembly of Rear Planetary Unit

Note. The capitalized key letters shown below in parentheses refer to
figure 115.

@. Remove rear clutch hub retainer bracket—AT7950207 from
rear planetary unit drum.

b. Remove rear cluteh hub (Q) and bronze thrust washer (NJ).

e. Position rear unit in arbor press with wooden block between
cluteh drum assembly and press ram (fig. 104). Press downward
139
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Figure 114,
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Figure 118,
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on drgm sufficiently to clear locking shoulder of rear dyr  ; then
pry out clutch drum snap ring with screwdriver (fig, bo.). (oY

d. Remove rear planetary unit from arbor press. Separate
cluteh drum assembly (B} from rear drum assembly (L) by tap-
ping lightly on clutch drum rear thrust face, using a block of
wood and hammer.

e, Remove gix cluteh outer release springs (K), six clitch inner
release springs (J), and six cluteh spring guide pins (H) from
rear drum aszembly (L).

f. Remove eight clutch driven plates (G) (steel) and nine
clutch drive plates (F') (composition faced), as a unit, from rear
unit drum. Do not separate plates.

. Hold cluteh drum assembly (B) in hand and tap against .

inner hub of drum with plastic hammer, in same manner used
for front planetary unit (fig. 105). This will cause cluteh piston
(E)} to “walk"” out of clutech drum.

k. With clutech piston oil seal ring compressor—CET08711
(fig. 106) and thumb, compress oil seal ring on cluteh drum; then
using a small pick or screwdriver, unhook ends of oil seal ring.
Remove clutch piston oil seal ring (C) from groove of clutch

“drum (B). Do not expand oil seal ring more than necessary for

removal,

1. Using fingers in same manner as shown in figure 107, re-
move the cluteh piston large oil seal ring (D) from groove in
cluteh piston (E). Do not expand oil seal ring more than neces-
gary for removal,

j. If necessary to replace the rear drum internal-teeth gear
(M), remove two fillister head serews (P) attaching gear to rear

drum; then remove gear (fir. 117). This gear should not be .

removed from rear planetary unit drum unless replacement is
deemed neceszary.

101. Cleaning, Inspection, and Repair of Rear Planetary
Parts

Note., The capitalized key letters shown below in parentheses refer to
figure 115, Refer to paragraph 163 for repair and rebuild standards.

a. Cleaning. Clean all parts thoroughly with dry-cleaning
solvent or mineral spirits paint thinner. Do not immerse eluteh
drive plates (I') in solution, Wipe these parts clean using cloth
dampened with thinner. Dry all parts by playing an air stream
across parts until they are thoroughly dry or by wiping dry with
lint-free cloth.

b, Imspection and Repair,

{1) Inspect rear drum internal-teeth gear (M) for damaged
teeth.
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(2) Inspect clutch drive pins in rear drum assembly (L). If
scored, loose, or distorted, replace rear drum aszembly.
Drive pins are not furnished separately. N

(2) Inspect rear drum assembly (L) for deep grooves,
scores, or cracks at band and clutch plate surfaces, .

(4) Removing one clutch plate at a time, inspect cluteh drive
plates (F) for damage or rough surfaces. Plates l!mst
be flat. If any facing iz damaged, inspect clutch driven
plates (G) on either side to-determine if plates or for-
eign material caused damage. _

Note. If flakes of plate facing ean be removed by seratching
with thumb nail, plate must be replaced. Discoloration, however,
is not an indieation of failure.

(5) Inspect cluleh driven plates (G) for seorad .surface:‘:.
and for flatness. Driven plates should have six waves
af least 0.008 to 0.012 inch deep. Check surface plate
with feeler rage as shown in figure 108. .

(6) Inspect elutch drum assembly (B) for scores on piston
contact surface. Inspeect thrust surface for scores or
damage. Check cil seal ring groove for damage: Check
wear of bushing. If necessary to replace bushing (fig.
116), proceed as indicated in (e} through (¢) below.

{z) Remove bushing with suitable tx::ol_.

(b} Press new bushing into drum with LﬂutEl" chamfer
toward outside of drum. Press bushing into drum
until seated. 1

(¢} Check inside diameter of bushing {fig. 116) to dimen-
gion shown and finish as necessary. _

(7} Inspect clutch piston (E) for smres,_::racks, or distor-
tion. Make sure oil seal ring groove is clean.

ALL DIMEHSIONS 0.000 . .. pec
THESE DIAMETERS SHOWH ARE IM INCHES 5030
COMCENTRIC WITHIN PR, AFTER
0.002 TOTAL INDICATOR i
READING 1.9705
15715
A BUSHING—
¥T-8613374
AN
RAFD 366824

Figure 116. Sectional view of vear clutch drum assembly. L

(8) Inspect clutch inner and outer release springs (J and
K) for free length, eompressed length, distortion, or
collapsed coils.

Note.  Blight wear (bright spots) on sides of outer springs,
indieating slight contact with drum, is permissible.

(9) Inspect clutch spring guide pins (H) for distortion.
Make sure all pins are approximately the same length.

(10) Imspect front and rear thrust faces of clutech hub with
washer (Q) for scoring. Inspect inner and outer aplines
-for nicks or damage. Blow out drilled passages in
cluteh huhb,

(11) Inspect oil seal rings for damage and freeness in groove
of eluteh piston and rear drum,

(12) Insert cluteh piston large oil geal ring (D) aquarely in
clutech drum assembly (B); then using a feeler gage,
check ring gap. Ring gap should be 0.001 to 0.011 inch
at outzide diameter of ring.

(13) Hook ends of clutch piston small oil seal ring (O ;
then insert ring squarely into bore of clutch piston (E),
Using feeler gage, check gap of oil aeal ring which
should be 9.002 to 0.007 inch.

102. Assembly of Rear Planctary Unit

Note. The eapitalized kev letters shown below in parentheses refer to
ficure 115. Liberally lubricate all parts with clean engine oil (OE-10} at
aszembly,

@. If previously removed, pesition rear drum internal-teeth
gear (M) on rear drum assembly (L) (fig. 117} ; then install two
No. 10 x 1 serews (P) which attach gear to drum.  Tighten
screws to 3 fo 4 pound-feet torque.

b. Place the rear drum and internal-teeth gear assembly on
beneh with drive pins up.

¢. Install clutch drive (composition faced) plate (F) first;
then install clutch driven steel plate ( Gy next, with square
notches over drive pins. Continue alternating with drive and
driven plates until nine drive and eight driven plates have heen
installed.

d. Install six clutch outer velease springs (K} in round notehes
in driven plates. Install six cluteh inner release springs (I} in-
side outer springs. Install six clutch spring guide ping (H) in-
side inner release springs.

e. Position rear cluteh drum aszembly (B)Y on bench with huh
up; then use fingers to install cluteh piston oil seal ring () in
groove of drum. Do not expand oil ¥ing more than necessary to
make the installation,
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Figure 117, Removing ov inatalling vear drion inferpol-tecth geor assembli.

. Place compressor—C8708711 (fig. 112) on oil seal ring, with
edge of compressor near end of oil seal Ting. _

g. Move arm of compressor to compress oil seal ring until ends
of ring lock automatically. 1

k. Using fingers, install cluteh piston large cil seal ring (D) in
groove of cluich piston (E). Refer to fignre 1067, _ _

i, Place compressor—ARTOST10 (fig. 118% over cil zezl ring
in piston: then ‘with clutch drum seated on l}enn_h with hub up,
compress oil seal ring with compressor and push piston down LIE'I-f.ill
it hottoms amainst compressor. Bemove compressor by apreading
sompressor ends. Press clutch pisten com pletely into clutch
drum. ‘

] 4. Install rear clutch drum assembly (BY and eluteh piston
over drive pirs and into rear unit drum assembly,

k. Position rear planetary unit in arbor press with wood hiock
hetween press ram and clutch drum  (fic. 104}, Apply cm}y
enough mressure to install snap ring retaining eluteh drum in
vear drum. Position snap ring with gap in ving between Lwo
drive pins. Set ring into groove with b'unt punch.

Importans: Snap ring must be well seate? in greove to prevent
mterference with ledge on drum.
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Figure 178, Seating eluteh drume o vear drcm.

I Remove rear planetary unit from arbor press and place on
bench, With wood block and hammer, tap clutch dium rear
thrust face to seat cluteh drum against snap ring (fig. 118).

m. Cheek eluteh drive and driven plates, maling sure they are
lopze in rear drum assembly,

s, Coat bronze thrust washer (N) lightly with artillery and
avtomotive grease (GAA). Install thrust washer in deep coun-
terbore of rear clutch hub (@).

o. Install cluteh hub {fig. 119} and thrust washer into cluteh
drive plates, Rotate hub and drum on bench in opposite direc-
tions to mesh aplines of hub with teeth of cluteh plates. When
property installed, elutch hob should be fAush with or slightly
below counterbore in rear drum assembly.

. Inatall rvear clutch hub retainer bracket—ATIR0207 (fig.
128} on rear unit drum assembly to hold cluteh hub in place.
Use one 1*:3\'1:!1‘;4e—ﬂente1‘—ge&1'—271'ive—ﬂ_u_nfre—tu—reér-drum attaching
bolt to hold Lrackst in place. Refer to figure 128 for view of
bracket installed. "
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Figure 119, Instelling ecluteh hub,

103. Cleaning, Inspection, and Repair of Planet Carrier,
Bands, and Qil Delivery Sleeve

Note. The capitalized key letters shown below in parentheses refer to

¢ figure 120,

a¢. General. Parts covered in this paragraph- are shown in
figure 120. Parts not keyed in figure 120 are covered in para-

... Zraphs 96 through 102 and are shown in this view for orientation

purposes only. Discard spring retainer (K), front eluteh oil
delivery sleeve oil seal rings (F), and lock plate (J) and obtain
new parts for assembly. Refer to paragraph 163 for repair and
rebuild standards of parts when necessary.

b. Cleaning. All parts should be thoroughly cleaned with dry-
cleaning solvent or mineral spirits paint thinner before inspec-
tion. Do not immerse front and rear band assemblies (C and P).
Wipe these parts clean using cloth dampened with thinner. Dry
all parts by playing an air stream across parts until they are
thoroughly dry or hy wiping dry with lint-free cloth.

¢. Inspeetion and Repair

(1) Front and rear hand assemblies (C and ;:}.
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Figure 120. Front and rear
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planetary units end corvier,
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(o}
(b)

(¢)
(d)
(e)

()

Note, Do nob pry either band open or distert in any way.
dz are surface ground at factory for dram fit.

Replace all parts which are not in good condition.
Inspect both bands for burned, plazed, o worn lin-

ings. If face of linings are worn down to bottom of

rrooves, band and lining assemblies must be replaced,

Check band rivets to see that they are not loose or

contacting drum.

Examine steel bands for distortion and eracks.

Cheeck rear band strut screw (M) on rear band for

alinement and free pivoting. Make sure strut turns

freely on strut screw,

Inspect anchor ends of front band for broken welds

and worn sockets,

(2) Front elutch oil delivery sleeve assembly (G).

()

(&)
(e)

A

oy

Examine oil delivery sleeve for scored bearing sur-
faces. Refer to paragraph 163 for diameter of
sleeve at clutch drum bushing contaet area. Check
for freeness of oil geal rings in grooves of sleeve.
Inspect oil seal ring grooves to see that they are clean
and not damaged.

Insert end of soft wire (fig. 121) through both oil
delivery sleeve holes to check for open passages into
opening hetween oil seal ring grooves. End of wire
must protrude through cored passage az shown.
Test oil delivery sleeve for leaks as shown in 7 through
& below.,

. Position oil delivery sleeve in transmission case, with

dowel hole toward case.

. Install center bearing cap assembly (H) with dowel

in one of the two oil holes in delivery sleeve.

. Install center bearing eap bolts (K) and tighten

firmly.

. Make sure delivery sleeve is tight in transmission

case and that sleeve cannot be rocked.

Note. If oil delivery sleove can be rocked, new sleeve
should be installed. If new oil delivery sleeve can be
rocked, transmission case must be veplaced, sinee eenter
bearing cap iz sold only matched with tranzmission case.

. Apply engine oil (OE-10) freely to each zide of center

bearing cap.

. With air gun—B7950562 (fiz. 122) connected to

source of air pressure, apply pressure to each of the
clutch holes in side of transmission case.

TAGO 101428

Figuyre 121,

=

(e}

Cheeking and cleaning possages in fron eluteh ol delivery
gleeve assembly.

. If leakape is indicated, install new oil delivery sleeve.

If new sleeve leaks, dress down center bearing cap
with fine emery cloth on surface plate. Repea‘? te‘:st.
If oil delivery sleeve still leaks, replace transmission
cage.

_ Remove center bearing cap, bolts, and oil delivery

sleeve,
Inspect bushing (fig. 123) in pil delivery sleeve for
wear (par.163). If necessary to replace center bear-
ing bushing, remove bushing with suitable tool; thEen
preas new bushing into oil delivery sleeve and ﬁn_lsh
to dimensions shown on figure 123, Split of bushing
must center over dowel hole in sleeve.

(3) Planet carrier assembly (B). _
(@) Check looseness of planet pinions by hand. Excessive

looseness indicates worn pins or needle bearings. If
worn, replace complete planet carrier assembly.

(b} Inspect planet carrier snap ring grooves to gee that

TAGD 10142E

they are clean and not damaged. Inspect carrier shaft
splines and gear teeth for cracks, nicks, and burs.
Slight imperfections may be cleaned up with erocus
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g FRONT CLUTCH QiL
DELIVERY SLEEVE ASSY—
?__984043

CEMTER BEAR.
CAP ASSY—
FOB4096

o

FROMT CLUTCH
PRESSURE

AlR GUN
APPLIED TO
REAR CLUTCH
PRESSURE PASSAGE

RA PD 366734

Figure 188, Tesling frent elufeh oil delivery sleeve for lenks wsing air gun—
Brasos62.

PRESS BUSHING FLUSH ALL DIMENSIONS SHOWHN
WITH THIS SURFACE N1 NS

-

1.330
1.3

| =

EUSHING —YT-8513452

SPUIT IM BUSHIMG MUST BE
AT CEMTER OF DOWEL HOLE o RA PD 344772

Figure 125, Scettonal wiew of front cluteh oil delivery sleeve assembly.

cloth. If badly damaged, replace complete planet
carrier assembly.

() Measure shaft diameters at points indicated in para-
graph 163.
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€ (d) Examine all thrust surfaces for scoring, -~ ks, or
burs.
(e) At root of every seventeenth spline of drive hub, clean
out small oil passage using soft wire.

(4) Planet corrier hub and cluteh drum thrust washers (A,
D, and 8). Refer to parugt'a&;h 163 for thrust washer
thickness. Replace with new parts if worn or damamed,

"(5) Rear cluteh hub washer (R). Refer to paragraph 163
for washer thickness. Replace washer if worn or
damaged. -

104. Assembly of Front and Rear Planetary Units on

Planet Carrier

a. Inatall bronze thrust washer against the rear of front planet
carrier hub (fig. 124).

b. Install planet earrier assembly in front planetary unit.
Rotate drum and earrier (fig. 125) in opposite directions while
working carrier into place. Position planet carrier assembly with
drum into holding fixture—B7079295. Refer to figure 102 for
uze of holding fixture.

¢. Install planetary hub bronze thrust washer; then install
clutch drum steel thrust washer (fiz. 126) over planet carrier

3
“““‘-—-—u.,,._,_‘_____ff— = BRONZE THRUST WASHER—
T i TOB4027
PLAMET CARRIER
ASSY_7412622
RA PD 346732
Figure 124, Installing plonet corvier bronze thrust wasker.
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ROTATE CARRIER
AMD DRUMY - %

>:¥1§ bt
b o)

7 HCar

P ol b e L AT e

Figure 125, Installing planet corvier assembly in front planetary wnit.

STEEL THRUST
WASHER—-TOBA04 6

i BROMIE THRUST
| WASHER—70B4027

RAPD 365830

Figure 128, Installing front plenetary unit thruet washers

.
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RAFD 149073

into reécess of front unit. Locating lug on steel thrus! asher
must fit over flat on planet carrier shaft,

d. In this step, aveid damaging bearing surface of planet
carrier. Install new spring retainer with tapered points up.
With snap ring pliers held vertically, engage points of retainer.
While guiding retainer with one hand, slide retainer downward
over planet carrier shaft and into groove above clutch drum ateel
thrust washer. Hold spring retainer well open to avoid seraping
planet carrier bearing surface.

¢. Position oil delivery sleeve assembly on planet carrier with
the oil seal rings, which are located close to end of sleeve, down-
ward into front planetary unit. Start end of sleeve into front
planetary unit; then install ring compressor—AZ2635328 around
rings. Do not lateh tool handles. With a plastic hammer, tap
il delivery sleeve assembly (fiz. 127) until it bottoms in bore of
drum. Remove oil seal ring compressor.

f. Install rear clutch hub front spring retainer (fig. 128) in
groove of planet carrier assembly.

g. Place rear clutch hub washer (fiz. 102) down over planet
carrier shaft and seat over rear clutch hub front spring retainer.

FRONT CLUTCH CIL
DELIVERY SLEEVE ASSY—
7084043

OIL GELVERY
SLEEVE Ol

SEAL RING—
FOB4042

COMPRESSOR

ET:.

[RAPD 3667310
TR

Figure 127. Using compressor—A2E0528 to inatall frout chiteh il delivery
gleave aseembliy.
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HREAR CLUTCH WASHER—
) 'l"l'n_ﬂ-ﬂﬂ??ﬂ

e s,
SPRIMNG RETAIMER —

5262278

FROMT
PLAMETARY

FRONT CLUTCH Dlll
DELIVERY SLEEVE
ASS?—?DE.luu’

- COMPRES50R —
AZ84328

-y - RA PD 244730
Figure 128. Inetalling rear planetary uru'.i:

Ff.. Install compressor—A266328 (fig. 128) over exposed oil
delivery sleeve oil seal rings. Lateh handles of r'iug compressor
securely, : '

t. Position rear planetary unit over planet carrier assembly
and oil delivery sleeve, bottoming planetary unit against com-
pressor (fig. 128),

J. Keep rings compressed with compressor and release tool
handle latch. While slightly releasing pressure on compressor
handles, push rear planetary unit downward on sleeve over oil
seal rings, Remove compressor, st

k. Install rear cluteh hub rear spring retainer (fig. 101).

.Noh.-. M”k? sure front and rear drums rotate with alight foree. If
either drum hinds, disassemble and correct cause of bhinding.

l. After the above check, remove planetary units and carrier
from holding fixture.
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Section VIIl. REBUILD OF INPUT SHAFT, REVERSE
UNIT, OUTPUT SHAFT, AND BEARING RET ' "NER
(301IMG ONLY)

105. Disassembly

Note, The capitalized key letters shown below in parentheszes refer to
figure 129, .

i. Remove input shaft (A) and bronze thrust washer (B) from
output shaft (C). Remove reverse clutch stationary cone key
(@) from notches in reverse cluteh stationary cone (R).

. Using a chisel and hammer, remove output shaft oil seal
(GG) from bore in rear end of output shaft bearing retainer as-
sembly {AA). Discard oil seal.

c¢. Remove outer spring retainer (DD) from groove in output
shaft assembly (C), using snap ring pliers as shown in figure 130,

d. Remove gnap ring (FF) from groove in output shaft bearing
retainer assembly (AA), using long nosed pliers (fig. 130).

e. Lift output shaft, bearing retainer, and reverse unit as-
sembly off bench with output shaft end up; then tap end of shdft
with plastic hammer (fig. 131) until end of output shaft is flush
with end of bearing retainer. Push bearing retainer down against
reverse unit; then turn the assembly over and tap bearing retainer
with plastic hammer (fig. 131) to jar output shaft ball bearing
(EE) out of retainer and off shaft.

f. Remove inner spring retainer (DD) from groove in cutput
shaft assembly (C), using snap ring pliers (fig. 130).

g. Lift output shaft bearing retainer assembly (AA) off output
shaft and reverse unit assembly. ;

h. Lift reverse internal gear assembly and reverse clutch sta-
tionary cone (P and R) off output shaft assembly (C).

i, Mount spring compressor—CT7950251 (fig. 132) on output
shaft bearing retainer. Turn down wing nuts on spring com-
pressor to force reverze piston release spring retainer away from
spring retainer snap ring. Using snap ring pliers (fig. 132), re-
move snap ring (T) from groove in bearing retainer. ' Remove
spring compressor from bearing refainer.

7. Remove reverse piston release spring retainer (U) and six
reverse piston release springs (V) from reverse clutch piston
(W).

k. Lift reverse cluteh piston (W) straight out of output shaft
bearing retainer (AA) (fig. 133). Piston is located on four guide
ping and cannot be rotated. If piston does not readily lift out of
hearing retainer, apply air pressure behind piston using air gun—
BT7950562 (fiz, 183) at hole in bearing retainer. Apply only suf-

ficient air pressure to force piston out of bearing retainer.

TAGO 10142H 155
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SMAP RIMG—
¥YT-8415093

T SPRIMNG RETAIMER—
57622748

Figurve 130, Removing oy installing cwiput sheft beaving vings.

. Remove reverse piston outer geal (Y) from groove in reverse
cluteh piston (W), Discard seal.

. Remove reverse piston inner zeal (X)) from groove in output
shaft bearing retainer {AA) (fig, 134). Dizeard zeal.

s, Remove bronze thrust washer {3} from reverse internal
gear assemhbly (P).

o, With reverse internal gear azsembly (P} positioned on bench
{figr. 135), use snap ring pliers to expand reverse clutch stationary
cone (R) and remove cone from gear assembly. Do not expand
cone more than necessary to remove from gear.

Note.  On some units, reverse cluteh stationary cone (R) will require

leas expanzion it removed from forwarvd side of veverse internal gear in-

stead of from rear side as shown in figure 135,

7. Remove snap ring (J) securing reverse planet carrier as-
gembly () on output shaft assembly (C), uzing snap ring pliers.
Keep snap ring well spread to prevent damaging output shaft
splines during removal. Lift reverse planet carrier assembly
(N} off output shaft assembly (). Remove reverse planet

157
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%
QUTPUT SHAFTl
BALL BEARIMG |
¥T-90300

e -

DRIVING SHAFT DOWHN THROUGH BEARING TAFPING BEARING RETAIMER TO JAR BEARING QUT
RA PO 246B00

Figure 131, Removing owtpud shaft bearving.

carrier locating snap ring (J) from output shaft, using snap ring
pliers.

q. Lift reverse center gear assembly (F) off output shaft as-
semhbly (C); then remove steel backing washer (E) and bronze
thrust washer (D)} from output shaft,

106. Cleaning, Inspection, and Repair

Nete. The eapitalized key letters shown below in parentheses refer to
figure 129, '

@, General., Discard all seals (X, Y, and GG), snap rings (J, T,
and FI"), and spring retainers (DD) and obtain new parts for
assembly. Refer to paragraph 164 for repair and rebuild
standards,

b, Cleaning. Clean all parts thoroughly with dry-cleaning sol-
vent or mineral spirits paint thinner. Do nol immerse reverse
clutch piston (W) and reverse cluteh stationary cone (B) in =olu-
tion. Wipe these parts clean using cloth dampened with thinner.
Dry parts by playing an air stream across parts until they are
thoroughly dry or by wiping dry with lint-free eloth.

¢. Inspection and Repair,

(1) Input shaft (A), Inspect input shaft splines, snap ring
grooves, and gear tecth for cracks, nicks, burs, or other

153 TAGD 101428

oF
€ Jamage. Examine thrust surfaces on both sides rear
{or scoring or excessive wear. Slight imperfections may
be cleaned up with ecrocus cloth. If badly damaged,
replace shaft.

COMPRESSOR

REVERSE PISTOM
KELEASE SPRIMG
RETAIMER—T411524
SMAP RING-—
74113530

RELEASE SPRIMG—
7411537

RA PD 385799

VTE‘-"ERSE PISTOM

Figure 132, Using compressor—C7950251 to compress reverze piston
relense Springs,

{ REVERSE CLUTCH
-~ PISTON-7411523

-\-H-\"'H_ -
REVERSE CLUTCH '
PISTON—7411523 [

LFTING PISTON OUT USING AIR GUN—B7950562 TO

UT ©F RETAIMER
OF RETAIMER FORCE PISTON O A FD J44802

Figure 123, Kemoving veverse eluteh picton from benving  vetainer.

TAGO 101421 159

§
A
it
i
i
K |-
£

e Lo




160

RercRSE PISTON

MMER SEAL—YT-B413554 T,

BEARING RETAIMER
ASSY =YT-B&15122

RAPD 344818

Figure 134, Removing veverse piston inner seal,

(2) Output shaft assembly (C),

(a)

(i)

(e}

(d)

Check looseness of output shaflt pinions. Excessive
radial looseness indicates worn pins or bearing rollers.
Normal pinion end play is 0.005 to 0.0268 inch. IT
excessive radial elearance or end play is evident, shaft
azsembly must be replaced.

Examine thrust surfaces on both sides of shaft pinion
flange for scoring or wear.

Measure outside diameter at reverse center gear and
output shaft bearing retainer bushing surfaces (par.
164). If excessive wear is evident, replace shaft.

Check inside diameter of input shaft pilot bushing in
output shaft bore (fig. 136). If wear is evident, re-
move bushing from shaft by threading a tap of cor-
rect size into bushing; then pull tap and bushing out
of shaft. Press new bushing into shalt and finish to
dimensions shown in figure 136,

TAGO 101420

"k
REVERSE CLUTCH 'S
STATIONARY COME— .
7411511

e

A1REVERSE INTERMAL
.}GEAR ASSY--7411519

RA PD 364808

Fignre 185, Removing ov inslalling reverse plefeh stetionary cone,

BUSHIMG—
¥T-841 5098

N

ALL DIMEMSIONS SHOWHN
2 ARE IMN IMCHES

1
ﬂ.dﬂ?_ﬁ&
.

=~ 0.689

T

207

RAPD 3462313

Figure 136, Sectional view of output shaft and bushing,
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(o) ipect output shaft splines for eracks, nicks, or burs,
siight imperfections may be cleaned up with crocus
cloth. If badly damaged, replace shaft assembly.

(3) Reverse center gear assembly (F).

(1) Examine reverse center gear assembly for damapged
gear teeth or distorted flange. Any damage necessi-
tates replacing the gear and flange assembly.

{(b) Check bushing in reverse center gear for wear {fig.
137). If necessary to replace bushing, remove bush-
ing with suitable tool. Press new bushing into place
and finish to dimensions shown in figure 137.

(4} Reverse planet carrier assembly (N).

{a) Check looseness of reverse planet carrier pinions. Ex-
cessive radial looseness indicates worn pins or needle
bearings. Normal pinion end clearance iz 0.005 to
0.028 inch. If excessive radial clearance or end play
iz evident, replace complete planet carrier assembly.

{h) Examine splines in reverse planet carrier for evidence
of wear or damage. Replace planet carrier assembly
if damage is evident.

{#) Examine bronze oil pump drive gear on hub of planet
carrier for damage or evidence of excessive wear.
Make sure pear is tight on planet carrier. If wear,
damage, or looseness is evident, replace drive gear as
shown in 1 through 9 helow.

1. Bemove snap ring (K) securing rear oil pump drive
goar (L) on hub of reverse planet carrier, using
snap ring pliers and screwdriver (fiz. 138).

2. Place reverse planet carrier assembly in vise equipped
with soft jaw protectors; then saw into bronze drive

BUSHING —
ALL DIMEMSIONS SHOWHN ¥T-8613541
ARE IM IMCHES

1.4995
1.5005

(KA RA PD 344740

"

Figure 137, Sectional view of reverse center gear and bushing.
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DRIVE GEAF—?QE 40|

REVERSE PLAMET
CARRIER ASEY—

7411510

g Ting.

REVERSE PLAMET
CARRIER ASSY—
7411510

PUMP DRIVE

REAR OiL
GEAR—70840%91

saw CUT

RAPD 356804

Figure 139, Bemoving veer oil pwmp drive gey.

gear between two teeth to within one thirty-second

inch of hub. Use care not to saw into hub.

2. Using blunt taper chisel and hammer, remove gear by
gplitting at saw cut {fig. 139). Use care not to

damage hub of planet carrier with chisel.
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4. Discard steel ball (M) which locates drive gear on
planet carrier hub,

. vlean all parts thoroughly (b above). Smooth up
surface of planet carrier hub with crocus cloth,
Make sure snap ring groove is clean and not
damaged.

6. Place new drive gear locating ball (M) in notch in
planet carrier hub. Use artillery and automotive
grease (GAA) to hold ball in place.

7. Place new drive gear gn a metal plate supported by
two bricks; then use a torch to heat gear (fig. 140)
until it just begins to discolar or show traces of
turning blue. Temperature must not exceed BOO°F,

8. The face of drive gear having the forged depression
goes down toward shoulder of planet carrier. With
heavy ashestos gloves, pick up drive gear and
quickly drop it over hub of planet carrier with
groove in gear over locating ball. Push rear down
until it bottoms against shoulder of planet carrier,

4. Install new snap ring (K) to secure drive Fear on
planet carrier,

REAR OIL PLIMP
DRIVE GEAR—708409]

HEAT NOT TO X
EXCEED 800 DEG F RS

RA PD 364454

Figure 140, Heating vear oil pump drive gf;ar.
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¢ () Reverse internal gear assembiy (r).

(o) Inspect reverse internal gear for chipped, cked, or
excessively worn internal gear teeth. Alse .heck for
evidence of scored or burned cone surface. Reverse
internal gear must be magnafluxed or inspected with
black light before installation in the {ransmission,
Magnaflux gear circumferentially with rear inside the

+ coil. Ingpect for hardening or fatigue cracks. If any
cracks are noted, the gear must be discarded. Super-
ficial cracks in the gear hub surfaces normally do not
result in gear failure and do not make replacement

necessary. Gear must be free of all magnafluxing.

compound before use,

(b) Check bushing in gear hub for wear (par. 164) or
damage. If necessary to replace bushing, press bush-
ing out. Press new bushing into place and finish to
dimension shown in figure 141. Be sure groove in
bushing is toward gear teeth as shown (fig. 141).

(6) Reverse eluteh stationary cone (R).

() Check fit of reverse clutch stationary cone kev (Q) in
notehes in reverse cluteh stationary cone (R). If key
or notches show evidence of wear or damage, replace
with new parts.

(b} Inspect lining on cone for evidence of burning and for
wear (par. 164), I lining is worn down to bottom of
grooves, replace cone and lining assembly.,

ALL DIMEMSIONS SHOWHN
ARE IM INCHES

Y
BLISHIMG —
¥T-8413544
! )
PRESS BUSHING IM BUSHING MUST BE
FLUSH WITH THIS INSTALLED WITH GROOVE
SURFACE OM THIS SIDE RA PD 366473

Figuve 141, Sectional view of veverse internal gear and bushing.
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(T) Rev e cluteh piston (W),

(a)} In. pect reverse cluteh piston lining for wear {par,
164) or damage. If face of lining is worn down to
bottom of. Erooves, replace piston assembly,

g b}] I{;lsjr:ect piston for burning or scoring of cone surface

¢ ake sure clutch piston seal groove i Rt
o f is clean and not

(d) Check inner seal contact i

. : act area of cluteh pist
f nicks, burs, or sCoring, e
e) Inspect clutch piston gui i i
. : guide pin holes for e T
o i p or dirt, nicks,

(f) Remove burs from cluteh piston with crocus cloth. Tf

any of the other conditions are evident, replace piston,
(8) Output shaft bearing retainer assembly (AA).

(@) Inspect gasket areas for nicks or burs,

(b) Inspect reverse clutch piston and stationary cone
bores for nicks, scores, or other damage,

(c) Make sure reverse cluteh piston inner seal groove in

5 I;uh of retainer is clean and not damaged.
nspect entire casting for ecracks and f

: : or dam:
“ threads in tapped holes. .

e) Check reverse clutch ni el pi '

f 'ch piston dowel ; .

itk el pins for 'looseness

(f) Check output shaft ball beari '
she g earing bore in retainer for
oy g retainer for
(9) Inspect output shaft bushing in bearing retainer for
wear (fig. 142) or damage, If bushing is worn or
fTam;!ged{ press old bushing out of retainer, press new
bushing into place, and finish to dimension shown in

figure 142,
BUSHING —
YT-B& 1 5098
1.3815
1.3825
oy
ALL DIMENSIONS g3
SHOWM ARE IN IMCHES it RA PD 344741
4
Figuve 152, Heeti e g
gure 14 Seetional view of output shaft beaving vetainer wud bughing
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¢ (1) Small nicks and burs may be removed with crocus
cloth., Any other damage necessitates repls  ment of
retainer assembly.

(9) Cutput shaft ball bearing (EE). Clean, inspect, and
lubricate output shaft ball bearing as directed in TM
37-265,

(10) Thrust washers (B, D, E, and 8). Check thrust wash-
ers for wear (par. 164). Replace with new parts if not
within limits listed.

{11) Reverse piston release springs (V). Check springs for
free length and compression (par. 164). Replace with
new springs if not within limits listed.

107. Assembly ;

Note, The capitalized key letters shown below in parenthezes refer to
figure 129,

a. Coat steel backing washer (E) lightly with artillery and
automotive grease (GAA) ; then place backing washer and bronze
thrust washer (D) in cupped retainer in reverse center gear
assembly (F) (fig. 143),

h. Insert end of output shaft assembly (C) through washers
and reverse center gear; then lift reverse center gear up against
planet end of output shaft. Hold parts firmly together to prevent
thrust and backing washers from getting out of place while
turning the assembly over and setting on bench,

¢. Install snap ring (J) in groove in output shaft at end of
reverse center gear hub, using snap ring pliers,

Nete, Snap ring (J) and spring retainer (DD} are similar in appear-
ance. Make sure larger snap rings {J) are unszed on either side of reverse
planet earrier assembly (N) and the smaller spring retainers (DD) are
used on either side of output shaft ball bearing (EE).

d. Install reverse planet earrier assembly (N) over output
shaft (fig. 143) with oil pump drive gear down. Position reverse
planet carrier assembly on reverse center gear assembly, with
pinions in planet carrier meshing with external teeth on reverse
center gear. Make sure the reverse planet earrier hub hottoms
against the snap ring installed in ¢ above, Install other snap
ring (J) in groove in output shaft to hold reverse planet carrier
in position,

e. With reverse internal gear assembly (P) positioned on
bench as shown in figure 135, use snap ring pliers to expand
reverse clutch stationary cone (R) and install cone on gear., Do
not expand cone more than necessary to make the installation.

Note. On some units, veverse clutch stationary cone (R} will require
less expansion if installed over forward side of reverse internal gear (fig.
136) instead of from rear side.
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CQUTPUT SHAFT
AS5Y—B333504 -

REVERSE PLAMET
CARRIER ASS5Y—
7411510

SHAP RING—

il 7411539

CENTER GEAR
ASSY—7411518 &

REVERSE CENTER
GEAR ASSY—
7411518

WASHER—74] 1541 A

{OUTPUT SHAFT
[ASSY—B333504

INSTALLING REVERSE CENTER
GEAR ON OUTPUT SHAFT

INSTALLING REVERSE PLAMET
CARRIER ON QUTPUT SHAFT

RAPD 366803

Figure 143, Instelling veverse center gear and reverse planet ecarrier on
output shaft.

f. Place reverse internal gear and cone assembly (P and R)
over output shaft and pesition over reverse planet carrier, with
internal gear teeth in reverse internal gear meshing with pinions
in planet carrier., Place bronze thrust washer (3) over output
shaft and position on hub of reverse internal gear assembly (fig.
144). '

¢. Install new reverse piston inner seal (X) in groove in hub
of output shaft bearing retainer (AA), with seal lip pointing to-
ward bottom of reverse clutch piston bore in retainer. Refer to
figure 134 for location of seal in retainer.

h. Install new reverse piston outer seal (Y) in groove in outer
edge of reverse clutch piston (W), with seal lip pointing toward
guide pin hole side of piston.
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| oUBUT SHAFT(

N ASSY—B3331504) REVERSE IMTERMAL

GEAR ASSY--T411519 &

OUTPUT SHAFT
BEARIMG RETAIMER
ASSY=YT-B415122

EEVERSE PLAMET
CARRIER ASSY—T411510

QUTPUT SHAFT|
ASSY—BITI5044

REVERSE IMTERMAL
GEAR ASST—7411519

BROMZE THRUST
WASHER--7 411598

INSTALLING BEARING RETAINER OVER

INSTALLING REVERSE INTERMAL GEAR ON
OUTPUT SHAFT AMD REVERSE PLANET CARRIER QUTPUT SHAFT oy pe 34aB04

Figure 144. Installing reverse internal geer aggenbly and output shaft
bearing retainer on output shaft.

i. Install reverse clutch piston (W) in output shaft bearing
retainer (AA) as shown in (1) through (3) below.

(1) With output shaft bearing retainer positioned on bench
with large end up, position reverse clutch piston (W)
over retainer with dowel pin holes in piston not alined
with dowel pins in retainer. This prevents piston from
entering far enough to damage outer seal.

(2) Wrap installing tool—AT950335 (fig. 145) around pis-
ton and insert into bearing retainer between piston and
retainer. Work tool down against ledge in retainer.

This will provide a smooth surface inside the bearing

retainer, permitting the piston outer seal to pass the
ledge without interference or damaging the seal.
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REVERSE CLUTCH
PISTOM—7411523

IMATALLIMNG
TOOL

CUTPUT SHAFT
BEARIMG RETAIMER
ASEY—YT-B415122

RA PD 364809

Figure 145, Using installing tool—A7950235 to install veverse eluteh piston
i output zhaft bearing retafner.

(3) Turn piston until dowel pin holes in piston aline with
dowel ping in retainer; then push piston down into re-
tainer. Remove installing tool,

i. Install six reverse piston release springs (V) in holes in
reverse cluteh piston; then place reverse clutch piston release
spring retainer (U) and retainer snap ring (T) on top of springs.

k. Install spring compressor—C7950251 (fig. 132) on output
shaft bearing retainer, with legs on compressor resting on release
gpring retainer. Turn wing nuts on compressor down to com-
press springs, foreing spring retainer down beyond the snap ring
groove in hub of retainer, Install snap ring (T) in groove in
bearing retainer; then remove spring compressor.

I. Install putput shaft bearing retainer assembly over output
shaft (fig. 144). Carefully lower retainer assembly into place
until reverse cluteh piston seats in reverse internal gear,
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IMPROVISED
IMSTALLER

-'_ REPLACER

OUTPUT SHAFT,’
DIl SEAL=
YT.6615094

INSTALLING OUTPUT SHAFT
OlL SEAL WITH

IMSTALLING UUI’PUT SHAFI'
BEARING WITH

REPLACER—B8390035
IMPROVISED INSTALLER RAPD 356805

Figure 146, Installing output shaft boll beaving and oil seal.

m. Install output shaft ball bearing inner spring retainer
(DD) in inner groove in output shaft bearing retainer, using
snap ring pliers (fig. 130).

#. Place output shaft ball bearing (EE) over output shaft and
drive into place, nsing improvised installer and hammer (fig.
146). Drive bearing down until it seats against inner snap ring.

o. Install output shaft ball bearing outer spring vetainer
(DD) in groove in output shaft at outer side of bearing inner
race, using snap ring pliers (fig. 130).

p. Install large snap ring (FF) in groove in output shaft bear-
ing retainer next to bearing outer race, using long nozed pliera
(fig, 130}.

g. Coat outer circumference of case of output shaft oil seal
(GG) sparingly with sealing compound; then place oil seal over
output shaft with seal lip down toward bearving. Using oil seal
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replacer—1 0035 (fig. 146) and hammer, drive oil seal down
until seal case seats apainst shoulder in retainer.

r. Install reverse elutch stationary cone key (Q) in notches in
reverse clutch stationary cone, using serewdriver to spread cone
enough to permit installing key. Make sure cone is seated against
counterbore in bearing retainer.

5. Coat bronze thrust washer (B) lightly with artillery and
automotive grease (GAA) ; then place thrust washer in counter-
bore in output shaft. Insert end of input shaft into bushing in
ountput shaft, meshing output shaft gear with pinions in output
shaft, ;

Neate, If proper input shaft end play was indicated by check made during
the dizazzembly of iransmiszsion (par. 62) and the same parts are to be
‘assembh!d in transmission, use original bronze thrust washer (B} between
input shaft and output shaft. If improper input shaft end play was indi-
cated or if any paris were replaced which would affeet the end play, usze
new szelective size bronze thrust washer (B)  (ses table VII, par. 136).
Proper thickness of thrust wazher will be determined later when making

the input zhaft end play check (par. 136) during the assembly of the
transmission.

Section IX. REBUILD OF INPUT SHAFT, REVERSE
UNIT, AND OUTPUT SHAFT (303M ONLY)

108. Disassembly

Note, The capitalized key lettzrs shown below in parentheses refer to
figure 147,

a. Pull input shaft (A) from output shaft assembly (C).
- b. Remove bronze thrust washer (B) from counterbore of out-
put shaft assembly.

c. Remove reverse internal gear assembly (M) and reverse

cluteh stationary cone (N).

d. Remove reverse clutch stationary cone key (P). With snap
ring pliers, expand cone; then carefully remove reverse clutch
stationary cone (fiz. 135) from reverse internal gear.

Cantion: Do not expand stationary cone more than absolutely
necessary for removal, as cone may be damaged,

g. Slide reverse planet carrier assembly (L), off output shaft
assembly (C).

Note, Do not remove rear oil pump drive gear (J) from reverze planet
carrier assembly (L) until inspected as described in paragraph 106e(4).

f. Remove reverse planet carrier assembly (L) locating snap
ring (G).

g. Remove reverse center gear assembly (F).

k. Remove steel backing washer (E) and bronze thrust washer
(D). it
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L—REVERSE PLAMET CARRIZR ASEY=T411510 ]
M—REVERSE IMTERMAL GEAR ASEY—FAIT51P o

A_IMPUT SHAFT—TOB4054
B_RBROMIE THRUST WASHER (SELECTIVE

THICKMESSES] | N—_REVERSE CLUTCH STATIOMARY COME
C—OUTPUT SHAFT ASSY—T411513 —7411511 :
D—BRONZE THRUST WASHER—7411 241 P_REVERSE CLUTCH STATIONARY CONE
E—STEEL BACKING WASHER—74115%7 WEY_7411520
F—REVERSE CENTER GEAR ASSY—7411518 O_BRONZE THRUST WASHER—7411598

ﬁ“i';;:: B e B—STEEL SPACER—T411535

J—REAR OJiL PUMP DRIVE GEAR—F0E4091 55718 X 1-1/2 BC'LT:?H33163'?
K—REAR Ol PLIMP DRIVE GEAR BALL—169046  T—LOCK STRAFP—E3334
RAPD D8ATA8

Figure 147, Output shaft, veverse wwit, cad dnput shaft (.'s’l_’.l.'h'rfr],_- "

109. Inspection and Repair

Refer to paragraph 106 for ingpection and repair of output
shaft, reverse unit, input shatt, and parts. Parngrnph 106, cover-
ing inspection and repair of 301MG tranzmiszion parls 1wh1ch
are similar, will apply. Refer to paragraph 165 for repalr and
rebuild standards of parts when necessary.

110. Assembly

Note. The capitalized key letters shown below in parentheses refer to
figure 147.

a. Coat steel backing washer (E) and bronze _r;,lu'ust washer
(D) lightly with artillery and automotive grease (GAA). Install
the steel backing washer (E); then install the bronze thrust
washer (D) in the recess of the drive flanme of center gear as-
gembly (fig. 143).

Note. The thrust washers must be installed in drive fange of | center
gear assembly (fig. 143) and mot on the shaft.

b. Insert end of output shaft assembly (C) through drive
flange of reverse center gear assembly until carrier assembly end
of output shaft bottoms on the backing and thrust washers {fig,
143}).
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e. While holding drive flange of the reverse center gear tightly
against end of output shaft to keep thrust washers from moving,
set output shaft assembly on table on the carrier end.

d. Install {ront snap ring (G).

e. Coat selective size bronze thrust washer (B) lightly with
artillery and automotive grease (GAA); then insert thrust
washer into counterbore of output shaft. Insert input shaft (A)
into output shaft assembly (C), meshing pinion of output shaft
assembly with teeth of input shaft. -

Note. If proper input shaft end play was indicated by check made dur-
ing the dizaszembly of transmission (par. 62) and the zame parts are to
be assembled in transmission, use original bronze thrust washer (B) be-
tween input shaft and cutput shaft. If improper input shaft end play waz
indicated or if any parts were replaced which would affeet the end play,
use new selective size bronze thrust washer (B) (see table VII, par 136).
Proper thickness of thrust washer will be determined later when making the

input shaft end play check {(par. 140) during the azsembly of the trans-
mizgion.

f. Install reverse cluteh stationary cone (N) on reverse inter-
nal gear agsembly (M). TUse snap ring pliers to spread reverse
clutch stationary cone (fig. 135) for installation,

Cauntion: Do not expand cone more than necessary Lo make the
installation, as cone may be damaged.

g. Using screwdriver, spread ends of stationary cone (N)
slightly ; then insert reverse clutch stationary cone key (P).

Note, Reverse internal gear assembly will be installed after tightening
reverse center pear attaching boltz during assembly of transmission,

Section X. REBUILD OF OUTPUT SHAFT BEARING
RETAINER (303M ONLY)

111. Disassembly

MWote, The capitalized key letters shown below in parentheses refer to
figure 148, except where otherwise indicated.

¢t. Remove two oil seal rings (M) from hub of output shaft
bearing retainer assembly (J). Discard oil seal rings.

b. Remove two studs (K) from output shaft hearing retainer
assembly (J).

e. Remove reduction cluteh piston seal (A, fig. 178) from
groove in output shaft bearing retainer assembly (J). Discard
seal.

d. Mount spring compressor—CT950251 (fig, 149) on output
ghaft bearing retainer assembly (J). Tighten wing nuts to com-
press reverse piston release springs (P). Remove snap ring
(C) and discard. Remove compressor. Remove reverse piston

174 TAGO 101428

Fig

_ENAP RING—T411528
:—OL'TFU'F SHAFT BALL HEMING-—13I:I§'335
C=SHAPF RiMG=7d1 1530
D==REVERSE PISTOM RELEASE SPRIMNG

RETAIMER—T411 524

REVERSE LCLUTCH FISTOM—T411522
E:REVT:RSE PSTOM QUTER SEML--YT-B41 3555
G—REVERSE FISTOM |MMER SEAL--YT-B413554

e 148, Owutpul shaf

COMPRESSOR

SHAP RING—
7411530

REVERSE PISTOM

REL

TA

EASE SPRIMG—
Fa11537

He1/4-MCH FIPE PLUG—444654

J=COHUTRUT SHAPFT BEARING RETAIMER ASSY--
T411525

K—3/8 X 2-21/32 STUD—B3X04T6

L—1/BIMCH PIPE PLUG—T08401%

M—0IL SEAL RING=74113517

N—1/B-IMCH PIPE PLUG—A4 4540

P—REVERSE FISTON RELEASE SPRIMG—T411 537

Ra PD 346816

t beavipg vetainey ngzembly components (Fo3M ).

REVERSE PISTOMN RELEASE
SFRIMG RETAIMER—T 411528

4 . 7R5025 gtipress reserve piston
Fignre 149, Use of eompresgor—CTRS0251 o cotip

pelease sprivnga.
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release spr’ retainer (D) and six reverse piston release springs
(P).

e. Pull reverse clutch piston (E) straight out from output
shaft bearing retainer assembly (J).: Piston iz seated on four
guide pins and eannot be rotated,

Note. If piston is difficult to remove, use air gun—BT950562 (fig. 150)
and apply air pressure through hele in bearing retainer to foree pisten up
out of retainer,

f. Using long-nose pliers as shown in figure 151, remove re-
verse piston outer seal (F) from reverse clutch piston (E) and
remove reverse piston inner seal (G) from bearing retainer hub.
Discard seals,

¢. Remove snap ring (A) holding output shaft ball bearing
(B} in bearing retainer (fig. 152), using screwdriver. Diseard
snap ring. Tap ball bearing out of retainer, using hammer and
block of wood,

h. Remove six pipe plugs (H, I, and N) from around edpe
of bearing retainer.

112, Cleaning and Inspection

Note. The eapitalized key letters shown below in parentheses refer to
figure 148, Refer to paragraph 166 for repair and rebuild standards,

. Cleaning. Clean all parts except ball bearing thoroughly
with dry-cleaning solvent or mineral spirits paint thinner. Do
not immerse reverse clutch piston (E) in solution. Wipe this
part clean using cloth dampened with thinner. Blow out all in-
ternal passages of parts with compressed air. Dry parts by play-
ing an air stream across parts until thoroughly dry or by wiping

AlR, GUN

REVERSE CLUTCH
PISTON—7411823

RN T

TRAPD 344751

Figure 150, Use of air gun—B7050562 Lo remove reverse oluteh piatan,
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REWERSE PISTOM
TER SEAL
¥T-B&13555

GUIDE PINS

B s I e et

PISTON—7411523 \____‘..,. st
REVERSE PISTOM et
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Removing seals from output shaft bearing retainey aviel

Figure 151, :
reverse elufeh platon,

hs
2

FarT oAl
7411528 | &% ' . BEARING—1306035

SNAP RING— B . OUTRUT

Figure 152, Output sheft bearing and swap ring pemoved  from  bearing
relainer,
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with lint-frée rloth. Refer to TM 37-265 for cleaning of ball : -
bearing. * | . / € (b) Inspeet and lubricate output shaft ball bearing (B) ;’:
b. Inspection. as directed in TM 37-265. i
(1) Bearing retainer,
o 113. Assembly
(a) Check gasket surfaces on output shaft bearing re- Nité, 'The eapltalized key letters shown below in parentheses refer to

tainer ﬂssemhl?r, (J) for nicks ,ﬂr burs. Smooth rough- figure 148, All parts must be thovoughly lubricated with engine ail QGT‘ 10}
ened surface, if necessary, with erocus cloth and re- bufore. seastobln:

(b) (il:::n' - ._ T . " g - @, Install the ful.lmving parts in output shaft bearring retainer
pecrt reverse clute ar_zd ufiuclmn clutch piston assembly (J): three lj-inch pipe plugs (H) and tighten to 3 to
bords in bearing retainer f@r‘nlﬁkﬁ or scores. 10 pound-feet torque; two Vy-inch pipe plugs (L) and tighten to

(c) Eheek seal grooves and seal ring grooves for signs of : 15 to 18 pound-feet torque; and one 3j-inch pipe plug (N) and

amage,

(d) Exami ti f: 1+ hesting vetainer. Revls tighten to 18 to 23 pound-feet torque. :
' part i;ng.]xageiiu;uzlcft‘}jmt ii;:llif ilﬁe lil;l;t;facti‘;i]‘me b. Install new reverse piston inner seal (G), with lip dawu-
{ i . : ; 8 ; b retainer.
(&) Check all dowel pins. Replace loose or damaged pins. Wﬂrd, in hub seal groove of bearing

(f) Examine threads of pipe plugs (H, L, and N). Re- . Install a new reverse piston outer seal (F) on reverse clutch
place plugs having t:lamagéd threzu;!s. ’ pmtun (E) with lip of zeal toward piston guide pin holes. Refer

N to figure 151. Work seal well down into groove of piston.

(a) Inspect lining of reverse clutch piston (E) for evi- d. Install reverse clutch piston (E) in bearing retainer as
dence of overheating, excessive wear, or damage. Re- shown in (1) Ehx_’uug‘h ,{3} be].nw. i _ i
place piston if lining iz worn to bottom of grooves. (1) Place piston in bum".ng ljetmner E.m Fuat gu_u ety

(b) Inzpect seal groove, inner seal contact surface, and not alined with holes in piston. Pins hold piston out far

i : e - : . : revent damage to seal.

guide pin holes in piston for nicks, scratches, or other enough to e 2 : i o
signs of damage. Remove surface ronghness, if (2) Wrap tool—AT950335 (fiz. 153) aruun&d piston m:f.lclle
necessary, with croeus cloth. : bearing retainer. Work tool down against shog]der in

(¢) Inspect entire surface of piston for cracks, Replace bearing retainer. Use of tool permits seal to slide past
piston with new parts, if damage is such that repair shoulder.
ia'not practical.

(3) Thrust washer, spacer, and spring retniner,

() Chec}-: bronze thrust washer (Q, fig. 147) for scoring REVERSE CLUTCH &
or excesgive wear. =L

{(b) Check steel spacer (R, fig. 147) for nmkq seratches,
or excessive wear,

(e) Inspect reverse piston release spring retainer (D)
for signs of damage.

(d) Remove surface roughness, if necessary, with crocus
cloth, Replace damaged or badly worn parts.

(4) Release springs. Check six reverse piston release
springs (P} for free length and compressed length. Re-
place broken spring or springs not meeting standards.

(6) Output shaft bearing,

» (a) Measure inside and outside diameter of output shaft
ball bearing (B). Check fit of hearing in bore of out-
ki put shaft bearing retainer assembly (J).

) Figure 158, Using tool—A70303835 to install reverse eluteh piston assembly.
8 TAGO 101420
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poTATE |
(3) R( e piston so that guide pins aline with holes in

pis‘iun. Fase piston past shoulder into place. Remove
tool.

e. Insert siX reverse piston release springs (P) in

clutch piston (E). reverse

f. Place reverse piston release spring retainer (D)
snap ring (C) on reverse piston release springs (P).
springs with compressor—C7950251 (fig. 149).

and new
Compress

g. Install snap ring (C) to lock spring retainer in place: then
remove Compressor.

, h. U.SII:IE block rff wood and hammer, tap output shaft ball bear-
ing (B) into bearing retainer until bearing bottoms squarely.
i. Insert new snap ring (A) in bearin

. . v : g retainer and seat firmly
In groove, locking bearing in place.

7. Turn J.:_IIEELI‘J'HL}' retainer on opposite side and install two new
output shaft bearing retainer oil seal rings (M) on retainer hub.

k. Install new reduction cluteh pi: 13 . )
piston seal in beari ot ;
(fig. 154) with lip of seal down. ng retainer

l. Install two 34 x 2212, studs (K) in beari i i
i 8 ‘ing retainer. Tighte
to 23 to 28 pound-feet torque, o

OUTPUT SHAFT BEARING
RETAIMER OIL SE&L RING—
7411527

“REDUCTION CLUTCH PISTON
SEAL—YT-B413407

RA PO 364714

Fignre 154. Installing veduetion eluteh pistoit

inner geal,
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Sectidn XI. REBUILD OF REDUCTION UNIT CONTROL
VALVE ASSEMBLY (303M ONLY)

114. Disassembly

Note, The capitalized key letters shown below in parentheses refer to
figure 155. Be careful when separating control valve cover (B} and
body (Y). Do not lose accumulator check wvalve (JJ), accumulator check
valve spring (T), detent ball (X), and delent ball spring {(W). These
parts arve illustrated in a view of control valvé with cover removed (fig, 156).

it. Remove two bolts (D) and lockwashers (C) attaching con-
trol valve cover (B) to body (Y) ; then zeparate cover from body.,
Remove and discard body spacer plate gasket (V).

b. With a pin punch, drive control lever pin (F) from the .

control lever assembly (L).

¢2 Remove control lever washer (E) and O-ring gasket (G)
from control lever shaft; then remove control lever assembly (L)
from cover (B).

id. Remove body spacer plate (U). Remove and disecard cover
gasket (A). - Bemove control lever inner seal (H), control lever
outer and inner washers (J and K), reduction blocker piston (P),
reduction blocker piston retainer (M), and reduction blocker
pizton inhibitor spring (N) from cover (B). Remove reduction
blocker line connector (H, fiz. 182) from cover.

¢. Remove detent ball spring retaining plug (GG) from end
of body (Y); then remove detent ball spring (W) and detent
ball (X).

f. While holding hand against pressure regulator valve stop
plug (CC), unscrew plug from body (Y). Remove and dizeard
pressure regulator valve stop plug washer (BB). Remove pres-
sure regulator valve spring (AA) and pressure regulator valve
(Z) from valve body (Y).

. Remove body plug (DD) from wvalve body (Y); then tip
valve body =20 that the reduction control valve (EE) will slide out.

h. Do not remove cover check valve spring (@), cover check
valve (R), and cover check valve guide pin (3) from cover (B),
unless replacement is necessary as indicated in paragraph
1165(8).

i. Remove pipe plug (HH) from valve body (Y).

115. Cleaning and Inspection

Note, The capitalized key letters shown below in paventheses vefer to
fipure 155. Refer to paragraph 167 for repair and rebuild standards.

it. Cleaniing. Clean all parts thoroughly with dry-cleaning sol-
vent or mineral spirits paint thinner. Dry parts by plaving an
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Figure 155,

RA PD 146480

Reduetion unit contvol valve eomponets.
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A Cover gasket 74114567

B—Covr YT-HBGL3GHE]

C—1%-Inch lockwasher 103319

D—1§ x 1 Bolt 100110

E—Control lever washer 7411478

F—Control lever pin 443127

G—O-Ring gasket 501223

H—Contrel lever inner seal A327516

J—Cantral lever outer washer AZ27514
K—Control lever inner washer AS27515
L—Cantrel lever assembly 7411461

M—Reduction blocker pisten retainer YT-BG14040
N—Teduction blocker piston inhibitor spring YT-8614033
P—Reduction blocker pizton YT-8614080

() —Cover check valve spring A4100306

B—Cover check valve AZG220d

g Cover check valve guide pin YT-B613587

T Aecumulator cheek valve spring 7411466
U—Body spacer plate YT-BG13686

V—Body spacer plate gasket 7411458

W—Detent ball spring T411467

X—Detent ball 169108

Y—Body YT-8613660

Z—Pressure regulator valve 7411472
AA—Pressure regulator valve spring T411468
BB-—Pressure regulator valve stop plug washer 7411456
O0— Pressure regpulator valve stop plug T411261
DD—Body plug YT-8614229

EE-——Reduction eontrol valve 7411471
FF—TReduction unit control valve gasket T411459
Gl—Detent ball spring vetaining plug 7411463
HH—-Inch pipe plug 103883

JI—Aceumulator cheek valve T411470

K {—Accumulator check valve zeat 7411465

Figure 155—Continued,

air stream across parts until dry or by wiping dry with lint-free
cloth. Blow out all passages with compressed air.

b, Inspection,
(1) Valve body and eover. Inspect control valve body (Y)

(2)

and cover (B) for damage (cracks, nicks, burs, or
seores) on surfaces, Check on surface plate for warp-
age. Small burs may be removed with erocns cloth,
Blow out all passages. Inspect tapped holes in cover
and body for crossed or stripped threads.

Valves. Inspect reduction control and pressure regula-
tor valves (EE and Z) for damage and for free move-
ment in their bores. With valves and body bores clean
and dry, insert each valve in operating position in body
(Y). Valves can be assumed to be free in operating
positions if they fall of their own weight in their re-
gpective bores when valve body is tipped slightly. Burs
can be removed by carefully using crocus cloth. When
removing burs, do not round sharp edges of valves.
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ACCUMULATOR CHECK
" VAIVE=7 411470

(3)

(4)

(5)

(6)

DETENT BALL
COVER—
_ YT-B613681

COVER GASKET—
7411457

=kl

ACCUMULATOR CHECK 1/4.INCH LOCK
VALVE SPRING—F411448 WASHER—1033194 ¢*
A PO 244709

i : -
Figure 156, Contirol valve wilh eover removed,

Springs. Check all springs (N, Q, T, W, and AAY for
free length, compressed length, and distortion (par.
167). Replace with new parts if damaged or weakened.
Gaskets. Discard gaskets (A, G, V, and FF) and pres-
sure regulator valve stop plug washer (BB). Replace
with new parts.

Seals. Discard control lever inner seal (H), and con-
trol lever outer and inner wazhers (4 and K). Replace
with new parts.

Spacer plate. Check body spacer plate (U) for warpage,
scores, or nicks. Replace with new part if damaged in
any way.

(7T} Detent balls, Check detent balls (X) for roughness and

out-of-round condition. Replace with new parts if dam-
aged in any way.

(8) Cover cheek valve, guide, and s-pra'?:;;r.. Inspect cover

check valve guide pin (S) in cover for bent or looze
condition. Inspect cover check valve (R) for wear and
for free movement on guide pin. If check valve ruide
pin, or cover check valve spring (Q) are damaged, re-

TAGD 101421
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place all three parts. Pull guide pin (3) ou 7 cover
(B). With new cover cheek valve (R) and cover check
valve apring (@) installed on new guide pin (8), press
guide pin into cover until guide pin extends twenty-seven
thirty-seconds of an inch above face of cover.

(9} Controel lever assembly, Check fit of shaft on lever as-
semhbly (L) in control valve cover (B) (par. 167). T=
spect lever to make sure it is not loose on shaft. Check
actuating pin in lever for looseness or excessive wear.
Replace with new control lever assembly if worn or
damaged.

(10) Aeewmuletor eheck valve.
valve (JJ) with new part.
seat (KK) is pressed into body. Removal is necessary
only if damage necessitates replacement.

116. Assembly

Note. The ecapitalized key letters shown below in parventheses refer to
figure 155. Also refer to figure 166. All parts must be thoroughly lubri-
eated with engine oil (OE-10} before assembly.

it. Position the reduction unit control valve body (YY) on bench
with bottom side up.

b. Install reduction control valve (EE) in body (Y).

¢, Install lower detent ball (X) in body (YY) infto groove in re-
duction control valve (EE). Install lower detent ball apring (W)
and detent ball spring retaining plug (GG) in body (Y).

d. Turn valve body over; then install upper detent ball (X} and
upper detent ball spring (W) in body (Y) into groove in reduc-
tion control valve (EE).

e. Install body plug (DD) into proper bore of body (Y).
Tighten plug fingertight.

f. Install pressure regulator valve (Z), pressure regulator valve
spring (AA), new pressure regulator valve stop plug washer
(BE), and pressure regulator valve stop plug (CC) in body (Y).
Tighten plug fingertight.

g. Install Yy-inch pipe plug (HH) in body (Y). Tighten plug
fingertight.

Note. Tighten plugs to specified torque after valve is installed on redue-
tion unit (par. 1250).

h. Position reduction blocker piston (P), reduction blocker pis-
ton inhibitor spring (N}, and reduction blocker piston retainer
(M) in bore of cover (B).

i. Inmsert shaft of control lever assembly (L) through proper
hole of body spacer plate (U).
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' ; " BODY SPACER
;: ; ] PLATE=YT-B&613484

COMTROL LEVER |
INMER WASHER— |
A327515 |

CONTROL LEVER
OUTER WASHER—
AJITS14

COMTROL LEVER
INMER SEAL—
AJATIG

COMTROL LEVER
ASSY 74114481

S RA PD 197882

Figuve 157, Wuasheva and seal pozitioned on confrol lever shaft.

7, Position control lever inner washer (K) (small hole) dished
side up, control lever outer washer (J) (large hole) dished side
down, control lever inner seal (H) flat side up on shaft of control
lever assembly (L). Refer to fipure 157.

k. Position new cover gasket (A) on cover (B); then install
body spacer plate (U) and control lever assembly (L) in cover
(B).

I. Install O-ring gasket (G) and control lever washer (E) on
shaft of control lever assemhbly (L),

#t. Install new control lever pin (F) through hole in shaft of
control lever assembly (L},

Note.  Position cover (B) on body (Y), alining pin on control lever
assembly (L) with groove in reduction control wvalve (EE). Be certain
cover cheek valve (R) is in line with check valve bore in body (Y). These
adjustments are necessary so that parts may be more easily assembled in a
later step.

. Position new body spacer plate gasket (V) on body (Y).

o. Install new accumulator check valve (JJ) in passage of valve
body (Y).
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p. Fosition accumulator check valve spring (T) in p  age of :
valve body (Y) over accumulator check valve (JJ). PASSRGE 4
q. Carefully fit cover (B) on body (Y). Make sure pin on con-
trol lever assembly (L) alines with groove in pressure regulator
valve (%), and cover check valve (R) alines with opening in valve

body (Y) so that no parts will be damaged.

r. Insert four 34 x 2% bolts, one at each corner of control valve
assembly, to properly aline control valve cover with control valve
body,

s. Install two 14 x 1 bolts (D) and 1j-inch lockwashers (C);
then with cover and body properly alined, tighten bolts to 6 to 8
pound-feet torque.

t. Install reduction blocker line connector (H, fig. 182) in cover .
(B).

w. Turn control lever shaft to see if reduction unit control valve
operates smoothly.

Section XIl. REBUILD OF REDUCTION UNIT OIL
PUMP ASSEMBLY (303M ONLY)

117. Disassembly

a. Remove two bolts and lockwashers attaching pump cover
to pump body ; then remove pump cover (fig. 158).

b. Before removing the pump drive and driven gears, mark
outer face of gears with mechanics blue so that gears may be
assembled in same relative position. Remove gears from body.

FUMP COVER

© DEIVEM GEAR 174 x 374 BOLT-=100109
= RAPD 107EFR

Figuve 158, Reducltion wnit oil pump eomponents.
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118. Cle-ning and Inspection ! i

@, Clea.. all parts thoroughly with dry-cleaning solvent or
mineral spirits paint thinner. Blow out passages in pump body
with compressed air. Dry parts by playing an air stream across
parts until thoroughly dry or by wiping dry with lint-free cloth,

b. Inspect pump body for cracks or damage,

c. Inspeet gear pocket in body for wear,

d. Inspect pump cover for scores. Check cover for warpage on
a surface plate.

e. Inspect pump gears for wear and broken teeth.

f. Check output shaft drive key notches in pump drive gear for
damage.

119. Assembly

. All parts should be thoroughly cleaned and liberally oiled
with engine oil (OE-10) at time of assembly. 1 :
b. Install pump drive and driven gears with sides marked with N
mechanics blue (at disaszembly) up in pump body. l{
. Position pump cover on pump body; then aline six holes in \
cover with six holes in pump baody. =
d. Attach pump cover to pump body with two 1} x 3] bolts and
Vi-inch lockwashers. Tighten bolts to 6 to 8 pound-feet torque.
e. Check for free movement of oil pump gears by shaking oil i
pump assembly.

N
—

B e e

5
5
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Accumulator aszembly components.
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Section XIIl. REBUILD OF REDUCTION UNIT
ACCUMULATOR ASSEMBLY (303M ONLY) o

120. Disassembly

Note. The eapitalized key letters shown below in parentheses refer
figure 160,

a. Fabricate a rod from straight round steel stock % inch in
diameter, 4 inches long, and chamfer each 4. inch. The rod
must be installed in the aceumulator before disassembly proce-
dures are started. Remove pipe plug (L) from cover (G): then
insert rod into accumulator, Firmly reinstall pipe plug (L) into
cover ().

b. Remove piston seal (B) from aceumulator piston (C).

¢. Place accumulator assembly under press ram with cover
down. Place l-inch block of wood on each side of piston pin;
then lay a flat block across the two blocks (fig. 160). Press aec-
cumulator piston down until snap ring (A) can be removed. Be |
sure accumulator piston (C) comes off piston pin (K) as press

Figure 159,

K—8/14 X &3/32 PISTON PIN—YT-841 3641

E—ACCUMULATOR OQUTER SFRING—T411441

F=COVER GASKET=7411416

D—ACCUMULATOR INMER SPRING—741 1440
G—COVER—YT-B41 3665

ComACCUMULATOR PISTON—YT-B8413454
H=3/B-INCH LOCK WASHER—103321

J=3/B X 1 BOLT—272471

L=1/2-IMCH PIPE MUG=YT-B561422%
—
¥
()
>
A== H

A—SMAF BING-T411438
B PISTOM SEAL—T411439
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SMAP RIMNG—7411438

COVER—YT-8613665

RA PD 197881

Figure 180, Removing cccumulator piston pin snap ring using fabricated
deetemelator rod.

is released (fig. 160). It may be necessary to tap piston to make
it come off pin.

Caution:  After removing snap ring, do not remove the assem-
bly from press until piston has been removed.

d. Remove assembly from press.

e. Remove accumulator inner and outer springs (D and E).

f. Remove pipe plug (L) from cover (G); then remove ac-
cumulator rod (fig, 160). Remove piston pin (K). Remove snap
ring (A} from cover end of piston pin.

121. Cleaning and Inspection

Note, The capitalized key letters shown below in parentheses refer to
figure 159, HRefer to paragraph 169 for repair and rebuild standards on
aceumulator azsembly components.

@. Clean all parts thoroughly with dry-cleaning solvent or
mineral spirits paint thinner. Dry parts by playing an air stream
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acr:ss parts until they are thoroughly dry or by wipir Ary with
lint-free cloth.
b. Inspect parts as shown in (1) through (5) below.

(1) Cover (G). Inspect cover for cracks or scores. Check
fit of piston pin (K) in tover.

(2) Piston pin (K). Examine snap ring grooves in each
end of piston pin for damage. Check pin surface for
georing or excessive wear.

(3) Accwmulator piston (C). Examine seal groove for

scoring. Check fit of piston pin (K) in piston (par.

169).

(4) Springs. Check accumulator inner and outer aprings

(D and E) for damage. Check free length and com-
pressed length of springs (par. 169).

(5) Snap rings and seal. Discard snap rings (A) and pia-
ton zeal (B).

122. Assembly

Note. The capitalized key letters shown below in parentheses refer to
figure 159, Liberslly lubricate all parls with engine oil (OBE-10) before
assembling,

. Install new snap ring (A) on piston pin (K) at cover end.

b. Insert piston pin (K) in hole in cover (G) and install ac-

cumulator rod (fig. 150) ; then install L4-inch pipe plug (L) in
COVET.

e. Position accumulator inner and outer springs (D and E)
aver cover (). '

d. Position accumulator piston (C) on top of springs with flat
side of piston away from springs.

e. Position assembly in arbor press (fig. 160) with cover down.

f. Lubricate piston pin hole in piston to prevent scoring when
pressing on pin. Press piston over piston pin far enough to in-
stall new snap ring (A).

g. Release press ram. Be sure piston seats arainst anap ring;
then remove assembly from press.

h. Install new piston seal (B) on accumulator piston (C) with
lip of seal away from springs.

i. Remove pipe plug (L) and remove accumulator rod from
cover; then install pipe plug in cover and tighten fingertight.
Tighten pipe plug to specified torque after acenmulator assembly
is installed in reduction unit (par. 125a(3)).
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Section X.  REBUILD OF REDUCTION UNIT CASE
YTV (303M ONLY)

123. Disassembly

Note. The capitalized key letters shown below in parentheses refer to
figure 161 execept where otherwize indicated,

Q-SHAP RIMG-T411661
R—OUTPUT SHAFT REAR BEARING-700125
C—OUTPUT SHAFT FROMT BEARING—T0008] S=CASE-T411448

A=DUTPUT SHAFT ASSY—T41165%
Bl PUMP DRIVE KEY-—T0B4001

T=DRAIN PLUG—YT-B614227
E—1/8 X | BOLT—2724%1 U—DRAIM PLUG GASKET—120428
F3/8.INCH LOCK WASHER—103321 V348 X 21/4 BOLT—741 2626
G—OUTPUT SHAFT FROMT BEARING SUPPORT  W—3/8 X 1-1/4 BOLT—I7 1489

—FA11ET2 X378 - 24 NUT—103024
H—ACCUMULATOR ASSY—T411367 YOIl PUMP GASKET—7411435
. J—COVER GASKET—T411434 I=0IL PUMP ASSY—7411437

D—SMAP RING—T 411660

K=3/8 %X 2-3/4 BOLT—272492
L=COMTROL VALYE ASSY—741144%
M—COMTROL VALVE GASKET—7411459

Ab=1/4.1MCH LOCK WASHER—-10319
BE—R/IRINCH COPPER FLAT WASHER—114102
CC=1/4 X 1.3/4 BOLT—27 24%0

M—OUTPUT SHAFT OIL SEAL ASSY—T411466 DO—STATIONARY COME KEY ASSY-T4114654
P—SHAP RIMG—T411442 EE=STATIONARY COME—T411449

RA PD 266778

Figure 161, Redwetion unit case and parts,

i. Pull gtationary cone (EE) out of case (8) with remover—
CTO50372 (fig. 162).

:!3. Remeve snap ring (P) from output shaft assembly (A),
using snap ring pliers (fig.’ 163). Discard snap ring.

¢. Remove output shait assembly (A) from front of case (3)
(fig. 164). Tap end of output shaft assembly, if necessary, with
soft hammer.
192
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REDUCTION URFT
STATIOMARY COME—
7411449

Figure 162, Use of rvemover—C7P850372 fo remove stationary cone. '

d. Remove parts from outnut shaft assembly (A} as shown in
(1) through (4) below.

(1) Place output shaft assembiy on bench, planet pinion side
down.

(2) Drive two oil pump drive keys (B) from keyways with
brazs drift and hammer (fig. 165).

(3) Remove snap ring (D) with snap ring pliers (fig. 165},
Digcard snap ring.

(4) Remove output shaft front bearing (C) with puller
from bearing puller set—41-P-2005-60.

¢. Remove three bolts (E) and lockwashers (F) holding out-
put shaft front bearing support (G) to case (S). Discard lock-
washers, Pull support from case (fig. 166).

f. Remove four bolts (CC), three lockwashers (AA), and one
copper flat washer (BB) holding oil pump assembly (Z) to case
(8). Discard lockwashers and copper washer. '

_ Note. The four 1§ x 1% bolts (fig. 172) holding pump Lo case ave 90°
apart and should ot be confured with two bolts that are part of oil pump
assembly (&),
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OUTFUT SHAFT |
ASSY_F411649

|

SHAP RING—
Tal14643

Figure 188, Removing or installlng outpud shaft snap  ring.

Figure 164. Removing ar installing vedwetion sunit outpnt shaft assembly

194 s
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OUTPUT SHAFT "
ASSY—T411447 58S

OlL PUMP DRIVE L, T i
KEY—7DB4021 I - 7aise0

e

REMOWVING REDUCTION UNIT OIL PUMP REMOVING OUTPUT SHAFT FRONT -
DRIVE KEYS FROM OUTPUT SHAFT BEARING SMAP ng.!. S Risiy

Figure 1685, Rewoving parts from ountput sheft nssembly.

Pull oil pump assembly out of case. Remove and discard oil
pump gasket (Y). Hefer to paragraphs 117 through 119 for
rebuild of oil pump assembly.

g. Remove output shaft oil seal assembly (N) from rear of
case (S) and discard. Remove snap ring (Q) with a serewdriver
and long-nosed pliers. Discard snap ring. Drive output shaft
rear bearing (fig. 167) from case by tapping with a hammer on
a flat wood driving bloek,

k. Loosen pressure regulator valve stop plug and body plug
(fig. 167).

Naote. These plogs should be loosened at this time to avoid damaging
the control valve body during disassembly.

i, Remove six bolts (K) and lockwashers (F') holding control
valve assembly (L) to case (8). Remove control valve assembly
{fiz. 168). Remove and diseard eontrol valve gasket (BM). Refer
to paragraphs 114 through 116 for rebuild of reduction unit con-
trol valve assembly.
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B &
REDUCTIH JMIT
OUTPUT SHao 1 FROMNT B

BEARIMG SUPPORT— ©
7411672

{ECODY PLUG—
YT-8514229

REDUCTIONM UMNIT CUTRUT
SHAFT -REAR BEARING—
e R 700125
PRESSURE REGULATOR 48

WALVE STOP PLUG—
2 411241

SMAF RING—7411461

REDUCTION UMIT OUTPUT
SHAFT QIL SEAL ASSY—S41 1-56|5f

RAPD 38467654
Figure 167, Outpuié shaft oil seal, bearing, and suap ring removed.
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Pl g
LCOMTROL YWALYE
JASEY—T411469
[

Py

Figire 188, Removing o installing reduotion wnif control valve assembly.

38 X | 00LT—
372491

| 1 2aNCH PIPE PLUG—
i) YT.B514229

BA PO 364488

Figure 169, Location of acewmulater cover, bolts, and plug.

4. Loosen pipe plug (fig. 169) ; then alternately loosen a thread
or two at a time the four bolts (E) holding accumulator eover to
ease until bolts and loekwashers (FF) can be removed.

Caution: 1f, while loosening the holts (E), the cover raises
more than three-eighths of an inch from case, stop loosening bolts
until unit is placed in a press to control spring tension while re-
moving bolts.
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k. Remove .our bolts (E) and lockwashers (F); then lift ac-
cumulator assembly (IH) out of ease (S). Discard lockwashers.
Remove and discard cover gasket (J). Refer to paragraphs 120
through 122 for rebuild of reduction unit accumulator assembly.

124, Cleaning, Inspection, and Repair

Note. The eapitalized key letters shown below in parentheses refer to
figure 161. Refer to paragraph 170 for repair and rebuild standards.

a. Cleaning. Clean all parts except ball bearings thoroughly
with dry-cleaning solvent or mineral spirits paint thinner. Do
not immerse reduction unit stationary cone (EE) in solution.
Wipe this part clean using cloth dampened with thinner. Blow
out all internal passages with compressed air. Dry parts by play-
ing an air stream across parts until thoroughly dry or by wiping
with lint-free cloth. Refer to TM 37-265 for cleaning of ball
bearings.

b. Inspection.

(1) Cose and drain plug.

(#) Examine all surfaces of case (5) for eracks or signs
of damage. If damage cannot easily be repaired, re-
place with new case. Remove any scratches or burs
on gasket surfaces or in accumulator assembly bore
with crocus cloth,

(b) Inspect all tapped holes for damaged threads,

(¢) Inspect screen of drain plug (T) for holes or other
damage. Replace plug assembly if sereen, threads,
or gasket surface of plug iz damaged.

(2) Output shaft assembly (A).

(a) Inspect planet pinions for broken, pitted, or worn
teeth.

(b) Check looseness of planet pinions by hand. Excessive
looseness indicates worn pins or needle bearings. If
worn, replace complete output shaft assembly.

(¢) Inspect splines on shaft for nicks, burs, or cracks.
If damage is evident, replace output shaft assembly.

(d) Check oil pump drive keys (B) for signs of shearing.
Replace keys if damaged.

() Check pilot bushing for wear. If necessary to replace,
remove with suitable tool and install new bushing.
Bushing must be installed and finished to dimensions
shown on figure 170,

(38) Stationary cone and key.

(#) Examine lining of stationary cone (EE) for wear or
signs of damage. Replace cone and lining assembly
if face of lining is worn down to bottom of grooves,
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|

BUSHIMG—YT-B&13442

1L /)

N

|

THESE DIAMETERS MLUST BE
COMCENTRIC WITHIN 0,002
4 TOTAL IMDICATOR READING

ALL DIMEMSIONS
SHOWM ARE M IMCHES

RA PO 3464713

Figure 170. Sectional view of reduction unit output shaft assembly,

(b) Check stationary cone key assembly (DD) for broken

or damaged pin. Replace key if damaged. _
(4) Output shaft front and rear bearing, and front bearing
support,

(a) Inspect and lubricate output shaft front and rear
bearings (C and R) as instructed in TI'r_I 37-2a5.
Measure ingide and outside diameter of bearings (par.
170). .

(b) Check the front bearing support (G) for cracks or
damage. Measure diameter of bore (par. 170).

125. Assembly

Note. The capitalized key letters shown below in pll!'E!{L]IESE:‘S mf::t' Loy
fiure 161. All parts must be thoroughly lubricated with engine oil (OE-10)

before assembly.

199

TAGO 10142B




. Install Aceumulator Assembly.

b.

.

i,

200

(1) Position new cover gasket (J) on gasket surface of ac-
cumulator assembly (H).

(2} Apply engine oil (OE<10) freely in accumulator bore of
case (3). Install accumulator assembly carefully in
bore to avoid damage to piston seal

Cantion: The accumulator assembly bottoms hefore
cover meets case. Do not try to foree a fit. Cover bolts
will pull cover down,

(3) Install four % x 1 bolts (E) and new 3-inch lockwash-
ers (F) in cover. Tighten bolts alternately and evenly
to 23 to 28 pound-feet torque. Tighten pipe plug in cover
to 25 to 30 pound-feet torque. Refer to fizure 169.

Install Coentrol Valve Assembly.

(1) Position new eontrol valve gasket (M) on eontrol valve
assembly (L),

(2) Aline control valve assembly and gasket on case (3) as

- shown in fizure 168,

(3) Install five 34 x 234 bolts (K), one 3% x 314 bolt, and
six new g-inch lockwashers (F) through control valve
aszembly and thread into tapped holes in case. Tighten
bolts to 33 to 37 pound-feet torque.

(4) Tighten pressure regulator valve stop plug (fig. 167)
to 35 to 40 pound-feet torque and tighten body plug to
25 to 30 pound-feet torque.

Install Rear Bearing Assembly (Fig. 167).

(1) Install output shaft rear bearing (R) in caze (3) with
shielded side of bearing toward rear of case.

(2) Tap bearing into ease far enough to permit installation
of snap ring (Q).

(3) Install new enap ring (Q) and work into place with
screwdriver,

Install Oil Pump Assembly (Fig. 171).

(1) Install new oil pump gasket (Y) on ease (3), alining
bolt and passage holes with similar holes in case.

(2) Install oil pump assembly (Z), alining four attaching
holes with four tapped holes in case and passages with
passage openings in oil pump gasket and case.

Cantion: Install 14 x 134 bolt (CC) with new 2%.-inch
copper flat washer (BBE) in upper right bolt hole (fig.
172}, Copper washer must be installed at this location
to privent loss of oil pressure, as bolt hole is drilled into
oil passage,

TAGO 10142B
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&

CHL PUMP
GASICET—?J} 1435

"REDUCTION UNIT OIL -~
PUMP ASSY—7411437 = .
: G e

Figure 171. Positioning oil pump and gasket in reduction unit coge,

¥

(3) Install remaining three 14, x 134 bolts (CC) with new
14-inch lockwashers (AA); then tighten all four bolts
evenly to 10 to 12 pound-feet torque.

Ingtoll Output Shaft Front Bearing Support.

(1) Install output shaft front bearing support (G). Refer
to firure 166, '

(2) Install three %3 x 1 bolts (E) and new 3g-inch lock-
washers (F) which attach bearing support to case.
Tighten bolts evenly to 23 to 28 pound-feet torque.

Install Output Shaft (Fig. 165).

(1) Place output shaft assembly (A) in press with planet
pinion side down; then press output shaft front bearing
{C) on shaft until inner race seats against shoulder of
shaft.

(2) Using snap ring pliers, install snap ring (D) which
holds output shaft front bearing (C) on shaft,

(3) Tap both cil pump drive keys (B) into keyways of out-
put shaft.

(4) Install output shaft (fig. 164) through front of case,
output shaft front bearing support (G}, and cil pump
assembly (Z). Aline oil pump drive keys (B) with key-
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174 x 1-3/4 BOLT—

9/32-INCH FLAT COPPER
; WASHER— 114102 QUTPUT SHAFT QIL
i SEAL ASSY—7411444

OIL SEALl
REFLACER

W i e T

. REDUCTION UNIT OIL § Figure 178, Using veplacer-——B7950068 to install reduction wnil output shaft
PLUIMP ASSY 7411437 EESEE

oil seal.

B ra PD 36081

Figure 172, Location of vedwelion wnit oil pump ecopper washer
i I i

ways in oil pump drive gear; then work output shaft into
place far enough to allow installation of snap ring (P).

(5) Install new snap ring (P'), using snap ring pliers as
shown in figure 163,

(6) Install new output shaft oil seal assembly (N), using
replacer—BT7950063 (fig. 173).

g. Install Stationary Cone, :

(1) Aline stationary cone key assembly (DD} with keyway
in case.

(2) Tap stationary cone carefully into place with plastic
hammer (fig, 174),

CRA PD 366657

Figure 174, Imstalling reduction wnit stationgry cone aizembly.
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CHAPTER 7
ASSEMBLY OF TRANSMISSION

Section I. CLEANING, INSPECTION, AND REPAIR
OF MISCELLANEOUS COMPONENTS

126. General

tt. This chapter includes detailed cleaning, inspection, and re-
pair procedures for miscellaneous parts of transmission which are
not parts of the subassemblies covered in chapter 8. Capitalized
key letters in parentheses refer to exploded views as indicated
after the paragraph titles. Exploded views of subassemblies are
included in chapter 6.

b. The sequence in which the component parts of transmission
are inspected follows, as far as practical, the arder in which paris
are shown on exploded views.

¢. Reference should be made to chapter 8 for repair and rebuild
standards whenever necessary.

d. At many points in the transmission, a metal-to-metal contact
(without gasket) is depended on to prevent leakape of fluid at
high pressure. Consequently, a bur of only a few thousandths of
an inch may cause transmission trouble. Avoid nicking, marring,
or burring all surfaces, partieularly those which are precizion
finished.

127. Cleaning Parts

All parts should be thoroughly cleaned with dry-cleaning zol-
vent or mineral spirits paint thinner before actual inspection.
Do not immerse the reduction unit clutch piston {303M trans-
mission only) in solution. Wipe this part clean using cloth
dampened with thinner. All parts should be thoroughly dried by
playing an air stream across parts until thoroughly dry or by
wiping dry with a clean lint-free cloth. Parts should be ssgre-
gated in clean trays and covered with clean lint-free cloth after
inspection and until assembly procedures are to he accomplished.

128. Inspection and Repair of Torus Assemblies

MNote, The capitalized key letters shown below in parentheses refer to
figure 175
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&1"3" show vl 1i;

. Genernl, Parts eovered in this pavarraph at hown i

figure 175. Refer to paragraphs 89 through 91 for rebuild. of
Digeard input shaft nut lock |
washer (B), snap ring (F), spring retainer (G), front oil pump g
intake pipe geal (R), and front oil pump gasket (U), and obtain
new parts for assembly. Refer to paragraph 155 for repair and _
rebuild standards of torus ecomponents. il
b. Torus Cover Assembly (L).
{1) Inspect inner and outer diameter of torus cover oil seal i)
eollar for scores, grooves, or roughness, Measure outer ;.;-3!'*
diameter of torus cover oil seal eollar. Refer to para-

rraph 156 for dimension of collar.
12) Examine grooved torus-cover-to-flywheel gasket surface
for nicks or burs. Two continuous ridges should appear

front oil pump assembly (Q).

on the sealing surface.

A—1/8.146 NUT—52462245

B-=INPUT SHAFT WUT LOCK WASHER—
FOB4AOTS

C—DRIVEM TORUS ASSY—YT.B415519

D—TORUS CHECK VALVE SPRIMNG—
3410035

E~TORLS CHECK WALVE-FO84013

F—SHAP RING—7024013

G—5PRIMNG RETAIMER-—5242274

H=DRIVIMNG TORUS ASSY—YT-BA15518

J=5TEEL THRUAT ‘WASHER—334235%

K—BROMZE THRLIST WASHER—FOBA0TE

L—-TORUS COVER ASSY—83Z7730

M—1] /8-IMCH PIPE PLUG—703401%9

Figuve 175, Torus mombers ond cover with front il pump end drive gear,

TAGDH L2

N=5/16 X 1/2 BOLT—7410%02

P—FROMT OIL PUMP LOCATIMNG
WASHER—5147354

Q—FROMT CIL PUMP ASSY—7410901
(3030, YT-BA17075 1301 MG

R—FROMT OIL PUMP INTAKE FIPE
SEAL—7411712

S=FROMT QI PLMP DRIVIMNG KEY—
7084021 :

T—OIL PUMP DRIVE GEAR ASSY—
7412620

U==FROMNT O PUMP GASKET—52622B7 |

W—CASE ARNY—74100461

RAPD 3446787
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INDICATOR SUPPORT '
BRACKET i

TORUS COVER
ASSY—R327720

RA PD 364720

Figure 176, Checking torus cover collar runout using test indicator and

206

indientor support brocket—78503281,

(3) Check splines of hub for damage,

(4) Inspect dampener springs visually for broken springs.

(6) Examine rivets for fractures or loose rivets.

(6) Measure torus cover assembly oil seal collar as shown
in (&) through (f) below (fig. 176).

(2) Assemble torus cover to the flywheel, using only four
56 X 114, bolts evenly spaced.

(b) Attach test indicator supporting bracket—7950331 to
flywheel housing, using two 34 x 1 bolts.

(¢) Assemble dial-type test indicator—41-I1-100 to sup-
port bracket—7950331 (fig. 176) so the indicator set
rocker arm attachment contacts oil seal area of torus
cover collar,

(d) Rotate the engine and observe collar runout. Runout
must not exceed 0.005 inch,

(e) If runout exceeds 0.005 inch and flywheel runout (( Il
below) does not exceed 0,005 inch, replace torus cover.

(f) With torus cover removed, mount test indicator—
41-1-100 on flywheel housing so the stem will contact
the sealing surface of flywheel, just inside the row of
torus cover bolt holes. Rotate engine and observe fly-

TAGO 101428

wheel runout. Flywheel runout should not exceed
0.005 inch.
¢. Torus Cheek Valve (E).

(1) Inspect rear face of check valve for scores, wear, or
damage,

{2) Check the inside diameter of check valve for scores or
damage. Measure inside diameter of check valve (par.
16G).

{3) Check fit of check valve on hub of driven torus member
(par. 156).

d, Torus Check Valve Spring (D).

{1) TInspect check valve spring for distortion and collapsed
coils.

{(2) Measure check valve spring free length and compressed
length (par. 156},

e. Driving and Dyriven Torus Assemblies (H and C).

(1) Inspect driving and driven torus assemblies to see that
all vanes and vane rings are not distorted, and that they
are anchored tightly in place.

(2) Check splines in torus hubs for nicks or cracks, Meas-
ure outside diameler of driven torus hub contacted by
the torus check valve (par. 156).

(3) Examine torus shells for dents or damage.

(4) Check torus member rivets for looseness.

f. Thrust Washers (J and K). Measure thickness of thrust
washers (par. 156). Replace with new parts if worn or damaged.
g. Front Oil Pump Drive Gear Assembly (T).

(1) Examine drive gear for scored surfaces.

(2) Inspect gear teeth for nicks, cracks, and pitling,

(3) Inszpect drive gear key and keyway in gear for damage.

{4) Check drive gear bushings (fiz. 177) for wear. Tf
necessary to replace bushings, remove bushings with
suitable tool and install new bushings. Bushings must
be installed and finished to dimensions shown on figure
177.

129. Inspection and Repair of Reduction Unit Parts
(303M)

Note. The capitalized key letters shown below in parentheses refer to
figure 178,

a. General. Parts covered in this paragraph are shown in
figure 178. Discard clutch piston inner and outer seals (G and
H), snap ring (8), spring retainer (CC), and all bolt lock straps
(Z), and obtain new parts for assembly. Refer to parapgraph 171
for repair and rebuild standards of reduction unit parts.
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Figure 177. Sectional view of drive gear

b. Reduetion Cluteh Piston (C).

208

(1)

(2)
(3)

(4)
(5)

Check clutch piston lining for wear (par. 171) or dam-
age, If face of lining is worn down to bottom of grooves,
replace piston. i

Inspect clutech piston dowel pin holes for dirt, nicks, or
damage.

Be sure seal groove in clutch piston is clean and not
damaged.

Check entire cluteh piston for cracks or damage.

If reduction clutch piston is damaged, replace with new
part.

Clutch Release Spring (D).

(1)
(2)

Inspect cluteh release spring for damage or distortion.

Check release spring free height and compressed height
(paRl 171).
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| A_REDUCTION CLUTCH PISTOM SEAL— P_DIZECT CLUTCH PISTOM OQUTER RELEASE

¥T-0413807 SPRIG_TORA04S
B—REDUCTION CLUTCH PISTOM SEAL— Q—BROMZE THRUST WASHER—7411474
| YT.BA13604- L3t R—STEEL BACKIMG WASHER—T411595
C—REDUCTION umgnmm?‘;ﬁg%ﬁﬁ S—EMAP RING_T411864
D—CLUTCH RELEASE SPRING— T—QOUTPUT SHAFT BEARING SPACER-7411534
E—-BRONZE THRUST WASHER—74114%3 U—CLUTCH HUB—7411453

FCLUTEH DRUM ASSY_T411647
GCLUTCH PISTOM. IMMER SEAL—YT-2513617
'H—CLUTCH PISTOM CEMTER SEAL—YT-8813814

W—DRIVEM CORE—7d11450
W-=DRIVEM COME RELEASE SPRIMNG—7411471

 J_DIRECT CLUTCH PISTOM—T4114654 X—DRIVEM COME RELEASE SPRIMG RETAIMER=
=3 DRIVE PLATE—7d11857 TAl1859
-fﬁﬁrrgl-ll-l DRIVEM PLATE—TA11658 Y—IMTERMAL GEAR ASSY—7Tdl1450
- M—DIRECT CLUTCH PISTOM RELEASE SPRING 200K STRAP_8130446
O PN—T0a4082 : AA—3/8 X 3 DOLT_7411851
M_[MRECT CLUTCH PISTOM IMMER RELEASE BE—5LN GEAR—7411452
SPRIMG—J 084044 CC—SPRIMG RETAIMER_ 5242278
RAPD 384786

Figure 178, Transmiszion reduclion wnit paris {303M).

d. Clutech Drum Front and lear Bronze Thrust Washers (E
and Q) and Cluteh Dyum Stecl Baecking Washer (R). Check
thrust washers for nicks or burs and eclean up with crocus eloth if
damage is slight. Measure thrust washer thickness (par. 171)
and replace if worn.
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g, Clutel rum Assembly (F).

(1) Inspect cluteh drum splines for nicks, eracks, or visible
wear. Replace drum if these conditions are evident.

(2) Blow out oil passages in hub with compressed air. Probe
passages with welding rod if restrieted.

(3} Check all tapped holes for damaged threads.

{(4) Be sure oil seal groove in hub is clean and not damaged.

(5} Examine direct clutch piston seal contact area for nicks
or burs. Remove nicks or burs with crocus eloth if
damage is slight. If damage is too evident, replace direct
cluteh piston.

(6} Inspect keyway in clutch drum for damage or wear.

(7) Measure clutch drum bushings for wear or damage. If
necessary to replace bushings, remove bushings with
suitable tool; then press new bushings into clutch drum
hub. Bushings must be installed and finished to dimen-
sions shown on firure 179,

f. Direct Cluleh Piston (J).

(1) Be sure seal groove on direct clutch piston is clean and
not damaged.

(2) Inspect inner seal contact area in hub of piston for nicks
or burs. Hemove nicks or burs with erocus cloth., If
nicks cannot be removed this way, replace direet clutch
pizton,

(3) Check square notehes on edge of piston for wear.

(4) Inspect clutch drive plate area on side of piston for
scores or visible wear. Replace direct clutch piston if
vigibly worn or scored.

BUSHING — 0.005
YT-8613414 o015
iy 1
=
2.3745 >' —
2.3765

ALL DMMERSIOMS
SHOWM ARE IN IMCHES

BUSHING MUST

[“ FLUSH 'WITH
\\/ THIS SURFACE
BUSHING— 2,424

YT-84134613 C T RA FD 144708

Figure 178, Sectionel view of reduction eluteh drum asgembly (205M).
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g. %lutch Drive and Driven Plates (K and L).

(1) Inspect clutch drive plates (bronze) for nicws, burs,
scratches, or scores,

(2) Inspect teeth on inner diameter of drive plates for
visible wear.

{3) Check drive plates to make sure they are flat.

{4) Spiral grooves on both sides of drive plates muat run
from inzide diameter to outside diameter in clockwise
direetion, in respect to each face.

(5) Remove nicks or burs on drive plates with erocus cloth.

If any of the other conditions are found, replace drive 5

plates.

(6) Inspect clutch driven plates (steel) for nicks, burs,

scratches, or scores. Remove burs with crocus cloth.

(7T) Check square notches in driven plates for wear or dis-
tortion.

(28) Driven plates (fiz. 180) must be concave,

{9) If driven plates are seratched, scored, distorted, or have
worn notches, replace with new parts.

h. Direet Clutch Piston Release Spring Pins (M). Inspect re-
lease spring pins for distortion. Replace pins if distorted.

1. Direet Cluteh Piston Inner and Outer Relewse Springs (N
and P). Inspect direct clutch piston inner and outer release
springs for distortion or collapsed coils. Check springs for free
length and compressed length (par. 171) and replace as necessary.

7. Output Shaft Bearing Spacer ({T).

{1} Check ends of output shaft bearing spacer for burs,
nicks, or scores. Remove with crocus cloth if imper-
fections are slight.

STRAIGHT EDGE

CLUTCH DRIVEM
PLATE—/ 411458

RA PD 346655
v

Figure 180. Cheeking rveduction wnit eluteh driven plates (203M ).
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(2) I sure overall length of spacer (par. 171).
k. Cluteh Hub (U).
(1) Inspect elutch hub for worn or damaged splines.
(2) Inspect eluteh hub teeth for eracks or nicks,
(3) Make sure lubrication holes in eluteh hub are open.
(4) Check both ends of elutch hub for scores, nicks, or visible
Wear,
(6) Replace hub if any of the above conditions are evident.

[. Driven Cone (V).
(1) Inspect driven cone splines for nicks, cracks, or wear
and replace if these conditions are evident.
(2) Examine cone inner and outer contact arveas for scoring
or visible wear. Replace cone if scored or grooved.

. Driven Cone Release Spring (W) and Release Spring Re-
f.-f,msr (X). Inspect cone release spring and spring retainer for
nicks or b}u's and clean up if necessary. Check free and com-
pressed height of release spring (par. 171). Make sure spring
refainer is flat,

. Internal Gear Assembly (Y).

(1) Inspect the internal gear teeth for eracks, pits, or rough
edges. ;

(2) Examine area contacted by clutch plates for scoring or
wear,

(8) Check internal gear key and keyway in gear for wear
or damage.

{4) If any of the above conditiona exist, replace gear and
key assembly,

0. Sun Gear (BB). Examine reduction unit sun gear external
teeth and internal splines for scoring, cracks, or pits. Replace if
damaged in any way.

130. Inspection of Transmission Side Cover and Oil Pipes
) Note. The capitalized key letters shown below in parentheses refor to
fipure 181.

o. (General. Parts covered in this paragraph are shown in
figure 181. Rebuild of transmission control valve aszembly (T),
manual control valve lever shaft seal (P), and outer and inner
shaft seal washers (N and M} is covered in paragraph 74 through
76. Discard side cover gasket (B), snap ring (K}, manual con-
trol valve lever shaft seal ring (E), and manual control valve
lever shaft Q-ring gasket (G) and obtain new parts for assembly,

b. Case Side Cover Assembly (C). Inspect transmission case
side cover for cracks or damage. Replace with new part if
damaged,
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e. Manual Control Valve Lever Shaft Cup (J), Shaft. ol Re-
tainer (F), and Shaft Seal Spring (H). SEAL
(1) Inspect manual control valve lever shaft cup (J) and
shaft seal retainer (F) to see that they are clean and not
damaged. Clean or replace as necessary.
(2) Inspect shaft seal spring (H) to see that it is not broken
or distorted. Replace if damaged.

. Oil Pressure Regulator Valve Reverse Oil Pipe (8) and
Reverse Cluteh Oil Pipe (L). Inspect oil pipes to see that they are
not broken or distorted and make sure passages are open. Re-
place pipes if damaged.

131. Inspection and Repair of Transmission Case and
Components
Note. The capitalized key letters zhown below in parentheses refer to
figure 182, i
a. General. Parts covered in this paragraph are shown in
figure 182, SBome parts shown in figure 182 are covered in other
paragraphs as described in (1) through (3) below,

(1} Front servo assembly (HH) (pars. 85-85).

(2) Rear servo assembly (CCY (pars. 86-28).

(2) Rear oil pump assembly (BB) and governor assembly
(Z) (pars. 92-95),

(4) Discard gaskets (K, P, and LL), rear oil pump intake
pipe O-ring gaskets (3), and all lockwashers and obtain
new parts for assembly. On 301MG transmission only,
discard pressure regulator valve rubber cushionas (fiz.
199).

b. Caose Azzembly (A).

(1} Using air pun—BT7950562 connected to air pressure,
blow out all passages in transmission case (fiz. 183).
Air blown through passages should emit from passages
as shown in (o) through (r) helow.

Note. The capitalized key letters shown in parentheses in {a)
through (v) below identify paszages in fizure 183,

{a) Breather passage (A) through inside of case.

{(5) Drain back passage (B) through inside of caze.

(¢) Drain back passage (C) through inside of case.

(d) Rear oil pump suction passage (D) through inside
of caze (303M only).

(e} Reverse pressure passage (E) interconnects with re-
verse passage (EE).

(f) Rear pump pressure passage (I') interconnects with
rear pump pressure passage (G).
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oend seal components.

-
oil pipes, eontrol valve,

Cotrer,

Tronsmission side

181.

Figure

TAMRD 10142

>

A—Coge assy T410063

B—Side cover pazket 7410966

C—~Case side cover azsy T412619

D—1t x ¥ Cap screw w/lockwasher 6230003

E—Manual control valve lever shaft seal ring T410080
F—Manual control valve lever shaft seal retainer 7410070
G—Manual control valve lever. shaft O-ring gasket 501223
H—Manual control valve lever shaft seal spring 7411201
J—Manual control valve shaft eup T410977 &
K—=8nap ring 7412624

L—Reverse elutch oil pipe 7411621 2
M—Manual contral valve lever shaft zeal inner washer A327515
N—DManual control valve lever shaft seal outer washer A327514
P—Manual control valve lever shaft seal 5327516

— x 2 Bolt 100114 . "

RE—1-Ineh ext-testh lockwazher 114604 ,

2 (6] pressure regulator valve reverse oil pipe 7411506 -
T—Control valve aszsy TOG4881

U—fg x 114§ Stud 103173

Figuve 181—~Continued,

¥ i

(¢) Front pump pressure passage (H) through inside of
case, .
(h) Compensator pressure passage (J) interconnects with Suk
compensator pressure passage (Q).
(1) Rear band release passage (K)  interconnects with
rear band release passage (R).
(j) Primary pressure passage (L) interconnects with
primary pressure passage (T). ! i
() Line pressure passage (M) interconnects with line
pressure passage (). i
(I) Front band release passage (N) interconnects with
front band release passage (V).
(m) Front band apply. passage (P) interconnects with
front band apply passage (3). :
(#) Line pressure passage (W) interconnects with line
pressure passage (AA). -
{0} Front clutch passage (X) interconnects with passage
(BB) in the oil delivery sleeve support.
(p) Rear clutch pressure passage.(Y) interconnects with
passage (BB) in oil delivery sleeve support.
(1) Exhaust passage (Z) through inside ol case.
(r) Governor feed to reduction unit passage (CC) inter-
\ connecls with passage at tofi of case (DD).

(2) If any two passages other than those specified in (1) («)
through () above are interconnected due to cracked or
broken passage walls, replace transmission ease. Trans-
mizsion will not function properly if this condition
exists. : ' N
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A Case assy T410963
B—Front band adjusting cap 5302204

C e Q18 -20 hex nut 106638

" D—Band adjusting stop screw 5266342

E—-Inch pipe plug TOR4019

F—Band adjusting stop screw ecap TOO6H00

G—PReduction blocker line assy 7413004 (308K only)

H—Reduetion blocker line connector 137405 {303M only)

J—Reduction blocker ]mL elip 74130058 (303M only)

K—~Output sho "t benving ret: qer gasket T411516

L—0il pressore l-cg'u]atm wvalve T411508 (303M) YT-36156128 (301MG)

M—0il pressure regulator valve spring 8331471

MN—Reverze booster plug 7411524

P—Plug pazket 741504

Q—Plug azsy T411606

E—%s x 134 Stud 103173

S—Rear oil pump intake pipe O-ring gazket 501460 (303 M only)

T—Rear oil pump intake pipe T410883 (303M only}

U=Heverse blocker bracket azsy 7416058

V—ip-Inch lockwasher 103520

W—3;3 x 1% Hex bolt 1001256

X—0g x T Hex bolt 179817

Y—Governor oil delivery line b2B1277

f—Governor assy 7410874 :

AA—Reverse blocker lever return spring 7413002

BR-—Rear oil pump assy 7410303 {"h'.l"iM] YT-8615132 (301MG)

CC—Rear servo azsy 7411443

DD—3g-Inch lockwasher 103321

EE—3 x 2 Bolt 100138

FF—Front zervo oil transfer line 5262348

GG—3 x 1 Bolt 179839

HH—Front servo assy T410834 (303M) B3204453 (301MG) .,

JI—Front oil pump delivery line 5410034

KE—Front oil pump discharpe pipe aszsy T4108%9 (303M)
Rear oil pump discharge pipe assy H614297 (301MG)

LL—0il pan gasket 7411444

Figure 182, Transmission case and paris (303M shown).
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Figure 183, Traongmission case ol passages.

(3) Examine transmission case finished surface for cracks,
nicks, and burs.

(4) Use 14-inch welding rod and check for restricted pas-
sages in transmission case,

{(5) Imspect band adjusting stop screw threads in transmis-
sion case.

Neote. If adjusting stop serew threads arve stripped, the trans-
mission case must be replaced, . Do not attempt to repair trans-
mission case by tapping threads and inserting oversize adjusting
stop screws. To do this would make a proper exiernal band
adjustment impossible beeause of the difference in lead of the
oversize thread.

. Band Adjusting Stop Serews (D) and 16—20 Nuis (C).

(1) Check adjusting stop serews to see that threads are not
worn or stripped.

{2) Inspeet contact end of adjusting stop screws to see that
they are not mushroomed.

(3) Inspeet locknuts for damage.

(4) Replace any part which is damaged.
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Valve Spring (  and Reverse Booster Plug (N},

(1) Blow”. . oil passages in plug assembly (Q), making
certain they are clear.

(2) Inspect reverse booster plug (N) and bore in pressure
regulator plug for wear, nicks, and burs. Make sure
booster plug fits freely in regulator plug.

(3) Check oil pressure regulator valve spring (M) for dis-
tortion or collapsed coils, Check spring free length and
compressed length (par. 158).

(4) Inspect oil pressure regulator valve (L) for nicks and
brrs,

{5) Check fit of pressure regulator valve in bore of front
pump assembly (fig. 90).

e. Ol Pipes (T and KK) and Oil Lines (Y, FF, and JJ).

{1} Blow out oil lines and pipes, making sure they are clean
and that passages are not restricted.

(2) Check lines and pipes for cracks, holes, and distortion.

(3) Make zure oil line fittings are in good condition and the
threads are not stripped.

CUTPUT SHAFT
RAFD 357074

" REDUCTICM UNIT

; _R_EEI UETION LMIT

REVERSE UNIT

L olt coolts

Section II. ASSEMBLY OF TRANSMISSION FROM
MAJOR COMPONENTS AND SUBASSEMBLIES

 OlL PAN AND

UMIT
Sectional view aof I02M  trawsmission.

132. General

a. Sequence of Procedures. Operation procedures, outlined in
paragraphs 132 through 154, are arranged in a practical sequence
of assembling the transmission from major components and sub-
assemblies. Unless otherwise indicated, the procedures described
in this section apply to both transmissions (303M and 301MG)
covered by this manual. In some instances, slight differences in
procedure are noted in the text; however, where differences are
such that combined coverage is impractical, procedures for each
unit are covered in separate paragraphs. Befer to fizure 184 or
185 for relative position of transmission parts. It is assumed
that all components and subassemblies have been cleaned, in-
spected, and repaired or replaced as deemed necessary at inspee-
tiong outlined in paragraphs T4 through 131,

h. Cleanliness. Cleanliness is essential when handling com-
ponents of the transmission. The bench or work stand must be
thoroughly clean to minimize the entry of foreign materials into
the parts and assemblies. All parts must be laid on a clean sur-
face and covered with lint-free cloth until ready to be assembled. i

Figure 184,
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LIKIT
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Seetional view of 201MG transmission.

¢.CLubrication. All parts must be liberally lubri’ d with
clean engine oil (OE-10) at time of assembly.

d. New Parts. All snap rings, seal, gaskets, lockwashers, and
oil seal rings must be replaced with new parts as indicated in the

following procedures.

133. Installation of Front and Rear Planetary Units and
Carrier

a. Install front and rear band adjusting stop screws and lock-
nuts loosely into case. Install front band adjusting rod (use new
rod when new band, drum, transmission case, or front servo are
used}, seat, and spring into case (fig. 201). Install felt adjusting
rod seal into case around adjusting rod. Temporarily install front
band adjusting rod cap into case.

h. Install front band on front drum, positioned so that short
{anchor) end of the band will rest on adjusting stop serew when
both planetary units are installed in case.

¢, Install an improvised spring (fig. 50) to hold front band in
place on drum.

d. Case center bearing cap must be positioned on oil delivery
sleeve with dowel in cap registered in dowel hole in delivery sleeve.
The dowel hole in sleeve is on the gide of sleeve opposite the two
oil delivery holes.

Nete. Cast taper on bearing cap should be toward front planetary unit.
Tap bearing ecap lightly into place.

¢. When lowering planetary units and carrier into case (fig.
50}, guide carrier shaft downward and forward. Remove im-
provised spring used to hold front band in place during installa-
tion; then move band into operating position against adjusting
stop screw.

f. Install rear band on rear drum so anchor end of band will
rest on adjusting stop serew. - Install rear band release spring
(fig, 186) in recess at one end of rear band and over guide pin on
rear band strut serew.

g. Install new center bearing cap lock plate on bolts; then in-
stall plate and two T ; x 1% bolts into center bearing cap.
Tighten bolts snugly. Do not final-tighten bolts at this time,

Note. Tt may be necessary to equalize distance between planetary units
by moving front and rear clutch drums to allow socket wrench to seat on
bolt heads.

k. Check to make sure oil delivery sleeve is properly positioned
by applying air pressure through each of the clutch passages in
side of case at passage marked E and F on figure 9. Listen for
sound of clutch application and make sure both clutches operate.
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Figure 186, Rear band velease spring installed.

134. Installation of Front Oil Pump Assembly

a. Place front oil pump drive key into keyway of front oil
pump drive gear, then assemble drive pear to front pump as-
sembly. Aline key in drive gear with keyway in front pump
assembly, Do not use force in installation.

. Position new front oil pump cover gasket over front oil pump
cover. Install front oil pump drive gear bronze thrust washer
over planet carrier shaft against {ront planet carrier shoulder
(fig. 44).

¢, Install front oil pump and drive gear assembly over front
planet ecarrier intermediate shaft. Aline locating notch in pump
cover with counterhore in case (fig. 44).

d. Install 21, -inch plain (front oil pump locating) washer (fig.
43) in counterbore of transmission case,

Note. This plain washer is 0.09-inch thick and has &-inch outside
Jiameter,

e. Install two 3, x 14 bolts which attach front oil pump cover
to transmission case. Tighten bolts to 10 o 13 pound-feet torque,

Note. Cover should protrude 0.008 to 0.015inch oul of case (fig. 187).
f cover protrudes less than 0.003 inch, add another pump cover gasket to
low cover to protrude within limits,

f. Install the bronze thrust washer; then install the steel thrust
vasher (fig. 188) over intermediate shaft against front end of
rYont drive gear. These washers were tied together during dis-
issembly,
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Figure 187

Cheoking imetalled position of front oil PUmME  Cover,

BROMIE THRUST °
WASHER—70BAG2E

{STEEL THRUST
WASHER—5342355

5282278

RA PD 368674

Figure 188, Iustalling epring vetainer on dntermediote shaft,
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¢g. Install spring retainer (fig. 188) which holds thrust washers
n place on intermediate shaft.

h. Final-tighten two center bearing cap bolts alternately and
pradually to 40 to 50 pound-feet torgue.

i, With large pliers, bend lock plate up against flats of center
bearing cap attaching bolt heads to lock bolts securely.

Caution: Do not pry lock plate with serewdriver or use a chisel.
Such action may damage ease sufficiently to necessitate replace-
ment.

135. Installation of Input Shaft, Reverse Unit, Output
Shaft, and Bearing Retainer Assembly (301MG)

a. Install large screwdriver between transmission center bear-
ing cap and rear clutch drum to prevent the rear drum from
moving forward. The screwdriver should be placed at an angle
to prevent damage to oil delivery sleeve,

b. Remove rear clutch hub retainer bracket—AT950207 (fig.
49} from rear unit drum.

¢. Coat rear elutch hub rear thrust washer very lightly with
artillery and automotive grease (GAA); then install thrust
washer in counterbore of rear clutch hub.

. Position small O-ring gasket into counterbore at rear of
transmission case (fig, 48).

- e. Position new output shaft bearing retainer gaskel on trans-
mission case.

f. With reverse clutch stationary cone key placed in slot of

reverse clutch stationary cone as shown in figure 48, insert input
shaft, bearing retainer, reverse unit, and output shaft as a unit
throurh rear of transmission case, guiding input shaft through
planetary units. Aline stationary cone key with keyway in trans-
mission: case, and rear bearing retainer bolt holes with holes in
trangmission case.
# g. Attach rear bearing retainer to transmission case by loosely
installing six 8% x 1% bolts, five 34-inch lockwashers, and one
%4-inch flat copper washer. Install flat copper washer in position
shown in figure 189, '

h. Rotate input shaft to aline holes in reverse center gear lange
with rear planetary unit drum; then install six 3{; x 114 bolts
with three new lock straps fingertight. Remove wedging serew-
driver.

i. Finaldighten bolls attaching output shaft bearing retainer
to transmission case to 28 to 53 pound-feet torque (fig. 189).

7. Insert serewdriver into rear planetary unit drive pin hole and
arainst transmission case to keep drum from turning (fig. 47)
then temporarily tighten any two opposed reverse cenler gear
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WASHER— 444210 [OH SRS
THIS BOLT ONLY}

Figure 189, Tightening output sheft bearing relainer bolts (201MG). -

flange attaching bolts snugly. Remove wedging screwdriver; then
turn planetary units to check for freeness. All attaching bolts
are to be final-tightened later after making input shaft end play
check.,

Note. Do not bend edpes of attaching bolt lock straps apgainst bolt heads
at thiz time. r

136. Input Shaft End Play Check (301MG)

End play between input shaft and outpub shaft should measure
0.004 to 0.018 inch and should be checked at this time. This end
play clearance iz determined by the thickness of bronze thrust
washer located bhetween the input shaft and output shaft (fig, 30).
Selective size thrust washers are listed in table VII. Make end
play check in the following manner, using one of the zelective size
thrust washers.

@. Serew checking guide—DB7950527 on input shaft. Install
dial indicator—41-I-100, using extension rod—A2663230 (fig.
190}, Wedge a large serewdriver between front cluteh drum and
center bearing cap to hold front unit forward., The serewdriver
should be placed at an angle to prevent damage to oil delivery
aleave,
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Table VI Inpuit

aft Selective (Various Thickness) Thrust Washers

Stampad No, | -_-‘-I'-hlck;t_unn {inch) | o !‘m:r: Mo,
1 0.055 to 0.059 TOB406]
2 L0G3 to 0.06T THE4062
3 0,071 to LOT5 TOE4063
4 i 0079 to 0.083 TO540064
5] 0.087 to 0.091 T084065
i 0,006 to 0,009 [ TOBL0GG =
7 0.108 to 0.107 TOE4067
8 0.111 to 0.115 TOS406G8

EXTEMSION ROD-—
AZ&ES3I0

o CHECKING GUIDE—
= B7F50327

DIAL INDICATOR
SET—41-1-100

Figuve 198, Checking input shaft end play beforve finael assembly of
fransmission.

i, Move input shaft fore and aft while holding shaft checking
aide (fig. 190), End play should be 0.004 to 0.018 inch. Be
ure to get free input shaft end play. Foreing shaft will not give
n accurate reading.

26 . TAGO 101420

oA "[ﬂ"-

Note. If end play iz not within limits, dizsassemble unit and ins or-
rect size selective thrust washer in eounterbore of cutput shaft; then re-
check end play.

c. After obtaining correct shaft end play, remove dial indieator,
checking guide, and extension rod. Remove serewdriver from be-
tween front clutch drum and center bearing cap.

d. Final-tighten all six reverse center gear atfaching bolts to
16 to 18 pound-feet torque; then using large pliers, bend up all
four edges of each bolt lock strap against bolt heads, making sure
one ear of each strap is pressed against flat of bolt head.

137. Installation of Input Shaft, Reverse Unit, and Out-
put Shaft Assembly (303M)

a. Install a large screwdriver between center bearing cap and
rear cluteh drum to prevent the rear drum from moving forward.
The serewdriver should be placed at an angle to prevent damage
to oil delivery sleeve,

b. Remove rear clutech hub retainer bracket—AT950207 from
rear unit drum.

¢. Coat rear clutch hub rear thrust washer x-'.tl'.r}f lightly with
artillery and automotive grease (GAA); then install thrust
washer in counterbore of rear eluteh hub,

d. Inzert input shaft and output shaft through rear of trans-
mission ecase, puiding inputl shaft throuch intermediate shaft of
front planet carrier,

e. Rotate input shaft to aline holez in reverse center gear
flange; then install six %, x 114 boltz with three new lock straps.
Tighten bolts fingertight; then remove serewdriver from between
center bearing cap and rear elutch drum.

f. Ingerf screwdriver inlo rear planectary unit drive pin hole
and against transmission ease to keep drum from turning: then
tighten reverse center flange attaching bolts to 15 to 18 pound-feet
torque (fig. 191).

Nete, Do not bend edges of lock straps up against reverse center gear
attaching bolt heads at this time,

g. Install reverse planet carrier assembly over output shaft,
mesh-pinions with teeth of reverse center gear.

k. Install reverse internal gear and stationary cone as an as-
sembly, meshing internal gear teeth with reverse planet pinions,
Aline stationary cone key (fig. 192) with keyway in tranamission
case; then compress stationary cone with fingers and at same time
push cone and reverse internal gear into place.
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Figure 181, Tightening reverse center gear atfaching bolts [S03M).

i, Test planetary units for freeness by turning input and out-
put shafts and planetary unit drums. Drums should turn with
light foree. If either drum binds, disassemble and correct cause
of binding.

138. Installation of Rear Oil Pump and Governor Assem-
bly
. Position secondary (small) povernor weight toward front of
transmission; then install rear oil pump and governor assembly
(fig. 40) in transmiszion. Make sure gear on pump shaft is mesh-
ing properly with bronze drive rear on reverse planet carrier.
Secure pump to case with two %, x 7 bolts and % ;-inch lock-
washers. Tighten bolts to 15 to 18 pound-feet torque.
b. Check governor runout in manner shown in (1) through (3)
below.
{1} Mount dial indicator—41-I-100 (figz. 193) on transmis-
gion with indicator spindle eontacting governor tower
approximately one-quarter inch from end of tower.

7?9 MASA At iaTh

REVERSE CLUTCH
STATIOMARY COME
KEY—7411520

REVERSE CLUTCH
STATIONARY
| coNE-7411511

RA PD SM?SL

Figure 182, Installing veverse elutel stationary eone and ey (F08M).

Rotate input shaft several revolutions and note indicator
reading, Total runout should not exceed 0.005 inch, If
runout is within limits, remove dial indicator and omit
{2) and (3) below. If runout iz not within limits, con-
tinue with (2) below.

(2) Remove dial indicator. Mark position of povernor body
on drive flange ; then remove governor from drive flange.
Reinstall governor on drive flange 180° from original
position. Install dial indicator and check runout in the
same manner as described in (1) above. If still not
within limits (0.005 inch), remove dial indicator and
governor, and check as described in (3) below.

(3) Install dial indicator—41-I1-100 (fig. 194) with apindle
contacting drive flange just inside tapped holes. Rotate
input shaft several turns and note reading. If runcut
exceeds 0.002 inch, replace governor drive flange and/or
rear oil pump assembly; then recheck drive flange with
indicator. If within limits, install governor and check
as described in (1) above. If not within limits, install
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Figure 194,

30

Figure 188, Checking governor runout,

DIAL INDICATOR
411100
:" o

B COVERNOR TOWER ¢, ppy 346757,

DIAL INDICATOR—
A1-1-100 -

RAPD 1400817

Cheeking governor drive flange runowt.

TAGO 101428

; > N

| REAR OIL PUMP INTAKE "
! PIPE—7 410898 g

w0 RING GASKET—
= 501440 \

\

new governor assembly and recheck as described in (1)
above, - o
e. On 8030 transmission only, inzert one end of rear oil pump
intake pipe (fig. 195) through passape at rear of transmission
case. Install new O-ring gasket on jnner end of intake pipe.
Press pipe firmly into rear oil pump. Install another new O-ring
grasket over outer end of intake pipe.

139. Installation of Output Shaft Bearing Retainer
(303M) P

@t. Install reverse carrier spacer and reverse internal gear
bronze thrust washer (fig. 33) on transmission output shaft.

b. Position new output shaft bearing retainer gasket on trans-
mission case. 3 ot

e, Install O-ring gasket in counterbore around the front oil
pump discharge pipe assembly hole in case.

d. Position assembled rear bearing retainer on rear of trans-
mission.

¢. Position output shaft bearing retainer remover and replacer
— 7950563 with center screw section of tool over transmission
output shaft assembly (fig. 196) so that the main body of the tool
contacts the bearing retainer. Aline the four slots of the tool with
the four tapped holes in the bearing retainer diagonally opposite
the output shaft assembly.

f. Attach remover and replacer to bearing retainer with four
34 x 114 bolts, using flat washers as necessary. Tighten bolts
firmly.
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OUTPUT SHAFT

SPRING RETAIMER— ASSY-—-7411533

3262378
REMOVER AMD
REPLACER

OUTPUT SHAFT BEARING
RETAINER ASSY—7411525

Installing assembled output shaft bearing vetainer with
remover and replocer—OT050568 (303M ).

Figure 136.

4. Position the collar of the tool center serew section so that
t is below the spring retainer groove in the transmission output
haft. Temporarily install spring retainer in groove of output
haftt.

k. Run the lower tool nut down on the screw. Run the upper
ut down until it contacts the main body of the tool. Continue
ightening down on the upper nut with a rench while holding
enter screw from turning until the rear bearing contacts the
ransmission casze.

i. Loosen the tool eenter screw section so snap ring can be re-
wved. Remove snap ring: then remove tool.
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3/8 X 21/4 BOLT-180122
TORQUE WREMNCH

Tightening bolts atteching output shaft bearing ﬂltﬂ«mﬂ' q‘.o
transmigssion enge fSti‘.!'M) A

Figure 187.

7. Install six 34 x 214 bolts (fig. 197) and six 34-inch lockwash-
ers which attach bearing retainer to transmission case. Tighten
bolts to 32 to 37 pound-feet torque.

k. Install two 79,-13 x 114 belts and flat washers attachmg
output shaft bearing retainer to repair stand.

l. Change position of transmission in repair stand to horizontal
so input shaft end play ean be checked.

140. Input Shaft End Play Check (303M)

End play between input shaft and the output shaft should
measure 0.004 to 0.018 inch and should be checked at this time.
This end play clearance is determined by the thickness of bronze
thrust washer located between the input shaft and output shaft
(fiz. 30). Selective size thrust washers are listed in table VII.
Make end play check in the following manner, using one of the
selective size thrust washers.

@. Temporarily install output shaft bearing spacer, reduction
unit clutch hub, redudtion unit sun gear, and spring retainer on
end of output shaft (fig. 30).

b. Screw checking puide—B7950327 on input shaft. Install
dial indicator—41- I-100, using extension rod—A266330 (fig.
190). Wedge a large screwdriver between front eluteh drum and
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anter bearing cap lo hold front unit forward. The gerewdriver
hould be placed at an angle to prevenl damage to oil delivery
leeve,

¢. Move input shaft fore and aft while holding shaft checking
uide (fig. 190). End play should be 0.004 to 0.018 inch. Be sure
o wet free input shaft end play. Forcing shaft will not give an
ccurate reading.

Note. If end play is not within limils, disassemble unit and install eorrect
ize seleetive thrust washer in counterbore of sutput shaft; then recheck end
lay.

d. After obtaining correct input shaft end play, remove dial
ndicator, checking guide, and extension rod. HRemove screw-
lriver from between front clutch drum and center bearing cap.
lemove spring retainer, reduction sun gear, and reduction cluteh
b from output shaft. Do not remove output shaft bearing
ipacer,

e. Using large pliers, bend up all four edges of each reverse
senter gear flange bolt lock sirap against bolt heads, making sure
yne ear of each lock strap is pressed against flat of bolt head.

141. Installation of Transmission Oil Pressure Regulator
Valve Components

n. Install reverse booster plug (fig. 198 or 199) in pressure
regulator plug assembly.

b, On 301MG transmission regulator valve only, install inner
and outer cushion on valve into grooves as shown in inset of figure
199,

¢. Install pressure regulator valve and spring in front oil pump
(fig. 41). _

d. Install regulator plug and new gasket over spring; then
serew plug into case. Tighten plug to 35 to 45 pound-feet torque.

FLUG ASSY— REVERSE BOOSTER OIL PRESSURE REGULATOR
7411506 PLUG—T411524 VALVE—T 411508 g

L
ISR e

MLUG GASKET— QL PRESSURE REGULATOR
7411504 VALVE SPRING—8331471 Ra PD 3448414

(G Y

Figure 108, Transmission oil pressure regulator valve components (305M ).
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REGULATOR VALVE
ASSY—YT.0415124

m}ﬁ .*5".?;“ = REGULATOR VALVE
REVERSE BOOSTER OUTER CUSHIOH— REGULATOR VALVE
PLUG—7411524 YT.8615126 INMER CLISHION—
i \' ¥T-8415127
f il FEgt TN W R
' OO

=

REGULATOR VALYE
SPRING—BI31471

RAPD 386756

Figure 1808, Trensmission oil pressure vegulater valve curnyonmés (201MaG).

142, Installation of Front Servo

a. Loosen, but do not remove, two bolts attaching front oil
pump cover to fransmission case, Loosening these holts will
facilitate installation of front servo on front pump delivery line.

B. Insert front oil pump delivery line (fig. 200) in passage of
front pump. "

e. On 301MG transmission, insert rear oil pump diﬁcﬁﬁrge
pipe assembly (L, fig. 39) into rear oil pump outlet passage. *

d. On 303M transmission, insert front oil pump discharge pipe
assembly (P, fig. 36) into passage at rear of transmission case,
working line well back into position.

e. Pogition front servo with piston stem in slot at end of front
band, and front oil pump delivery line alined with passage in servo
body (fig. 200).

f. Lower servo over delivery line, and at same time engage
fitting of servo with discharge pipe assembly,

g. Loosely install 34 x 1 bolt (A, fig. 36 or 39), 34 x 2 belt (C,
fig. 36 or 39), and two 34-inch lockwashers. Do not turn down
more than two or three threads on bolts. Leaving holts loose will
facilitate installation of rear servo later.

h. On 308M transmission only, install front oil pump discharge

pipe clip (H, fig. 36) attaching discharge pipe to rear oil pump
body. !

143, Installation of Rear Servo

a. Loosen rear band adjusting stop screw:; then with rear
band release spring installed in recess on end of rear band and
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FROMT SERVO ASSY—] ¥
FA10B24 (303IM) s
BI29448 (I01MGI) |

DELIVERY LINE—
5410034 RA FD 356675 &

Figure 200. Imstalling f_:mut gserie assembly.

“over guide pin on rear band strut screw, turn rear band until end
of band is against band adjusting stop serew.
b. Serew strut onto rear band until fingertight; then back off
one-half turn.
" ¢. Position rear servo on case, engaging rear band strut with
servo actuating lever while inserting oil transfer line (fig. 37)
from front servo into rear servo passage.

. Install two 34 x 2 bolts (C, fig. 36 or 39) and 34-inch lock-
washers. Tighten the two front and two rear servo attaching
bolts to 28 to 33 pound-feet torque. While tightening rear servo
bolts, observe position of rear band release spring between ends
of band. _

g, Using 2% .-inch and 'l ;-inch open-end wrenches, tighfen
pump discharge line assembly to front servo line fitting.

f. Tighten the two bolts which attach front oil pump cover to
transmission case to 10 to 13 pound-feet torque. These were tem-
porarily loozened as described in paragraph 142,
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g. On 301MG {ransmission, insert front oil pump in. : pipe
assembly (K, fig. 39) well down into passage of front oil pump.
At rear end of pipe, position gasket befween pipe flange and rear
oil pump; then attach pipe flange to rear oil pump with twoe No.
10 x %44 screws with lockwashers. Tighten screws to 3 to 4
pound-feet torque. = |

h. On 303M transmission, position front oil pump intake pipe
clip (M, fig. 36) over intake pipe; then insert front end of pipe
well down into front oil pump passage. Attach intake pipe clip to
rear servo with No. 10 x 7, serew with washer. Tighten screw
to 3 to 4 pound-feet torque.

1. Install new intake pipe sealing ring (J, fiz. 26 or 29) on
flange of pump intake pipe.

7. On 303M transmission,-install front oil pump intake pipe
clip (@, fig. 36) over discharge pipe as shown.

144. Front Band Adjusting Rod Trimming and Band Ad-
justment

Note, Before making adjustment, be sure anchor of -band is seated om
front band adjusting stop zcrew and that band is centered on front drum.

@. Loosen front band adjusting stop serew locknut and back
out band adjusting stop serew unfil band is completely free, -

b. Remove headless slotted pipe plug from bottom of fromt
servo body. Loosen the “hex” adjusting screw of front servo
gage—8TOB127 (fig. 201), until approximately one-eighth inch
of threads are exposed above gage body. Install gage in borefof
servo body from which pipe plug was removed. Tighten gage
in bore by hand only until gage is firmly seated.

¢. Tighten the “hex" adjusting stop serew of gage with fingers
until stem of gage iz felt to JUST TOUCH piston within front
SErvo.

d. Using a wrench, tighten “hex" adjusting screw of page ten
complete turns from point where it was felt to just touch pl.stﬂn
in front servo. After making the ten turns on gage, the front
band should be free and loose‘on drum,

e. With checking gage—AT950250 (fig. 201), measure front
band adjusting rod. Cut end of rod off even with notch on gage,
making a clean cut which is free of burs.

f. Back out adjusting screw of gage— 8708127 (fig. 202) five
complete turns; then tighten front band adjusting stop serew
until knurled washer of gage is JUST FREE to turn. Keep front
band centered on drum while tightening stop serew. After mak-
ing this adjustment, front band adjusting rod should be approxi-
mately flush with case. :
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FROMNT SERVO GAGE

FROMNT SERYO

FRONT BAMD ADJUSTING
ROD SPRING SEAT-5762365)
FROMT a.ANn ADJUSTING | :
ROD SPRING—5262266)

21 ADJUSTING ROD—
J282049

CHECKING
. HGAGE

RA PD 344759

Figure 201, Ehc of adjusting rod checking page—ATR50250 and front
e sorve adjusting gage—3T0SILT.

7. Install front band édj usting cap (B, fig. 182) in bore of
trarsmission case. Tighten cap to 15 to 18 pound-feet torque.

h. Hold front band adjusting stop serew stationary and tighten
adjueting stop serew locknut to 40 to 50 pound-feet torque.

i. Remove adjusting gage—8708127 from bore in front servo
body ; then install 1.'3|1m plug in bore from which gage was removed.
Tighten plug to 6 tq"i’ puund feet ’rnrque

e k-1 ] - L e 2 — -

KMURLED WASHER _:

i e

FROMT SERVO GAGE 4

=

FRONT SERVO

S ' [ FRONT BAND %
= ST ADJUSTING e
STOP SCREW Y STOP SCREW el
LOCK NUT - o5 LN NTE ot ;.'.“:!"’
L ' PD 364740
hm. 3 ‘_."l.ﬁ..‘ E v I-I“_ o il --"'yl B i

4

iy

Figure zm‘ A:Igustmg fmnt band using ftfipmh:-rr;f gage- x?'r?.ﬁ'j‘f’.n ;

145. Rear Barlcl Adjustment ol
Note. Before ma.'!:ﬂ'l'g rear band adjustment, make sure anchor of lumd
is seated on rear band ndjustlng stop serew. L.

a. With band centered on drum, loosen rear band ad_]uhtmg ]
stop screw and TGEknut to allow free band. ;
b. Turn band sstrut down {clunkmsﬂ with fingers untll tlght

on strut screw ; then haﬂ& off strut one-half turn. Make sure strut
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REAR BAND -ACTUATING | 1§
LEVER ‘SPRING=—Y1-8605576 | }

Figure 208, Cheelking rear band adjustment, u:n::w rear Berve goge—
Brasossy.

turns freely on screw, and that rear servo actuating lever spring
engages notches on band strut.

Note. Actoating lever spring must be held from strut lugs to allow turn-
ing of strut clockwize. Do not bend spring bevond lugs of strut, as tension
of spring may be lessenecd.

¢. Pogition rear servo gage—BT7950329 (fig. 203) on rear servo,

* with short leg of gage hooked over end of aceumulator body and
long leg of gage resting on servo piston stem.

d. Tighten rear band. adjuﬁting‘ stop screw until rear servo
actuating lever is three-eighths of an inch from face of servo gapge.

e.” With air pun—BT7950562 (fig. 204) connected to a source of
air pressure, apply air pressure to rear band release passage in
side of transmission case. While applying air, look through open-
ing in side of transmission case to see that rear servo actuating
lever spring engages notches on rear band strut and turns strut;
then apply air pressure to compensator passage (fig, 204) before
again checking ratchet action of lever spring and strut. After the
automatic adjuster checks satisfactorily, turn rear band adjusting
stop screw in until actuating lever is ﬂne—elg‘hth inch from face
of rear servo gage (fig. 203).

f. When correet adjustment is obtained, hold adjusﬁng stop
serew and tighten locknut to 40 to 50 pound-feet torque.
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Figure 204. Checking operation of rear band, using air mrzn.—ﬂﬂﬁdﬁ'ﬁf..; ;
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g. With plastic hammer, tap band adjusting stop screw cap -
(F, fig. 182) over rear band adjusting stop screw ltacknut. e

146. Air-Check of Action of Servos and C!uh:he:, and
for Oil Leaks

Refer to paragraph 30. , 4
147. Installation of Reverse Blocker Bracket Assembly

a. With gap in the four oil rings on governor tower up, place.
chamfered side of reverse blocker bracket assembly over end of -

governor tower. Press reverse blocker bracket gently into
position, guiding oil rings on governor tower into reverse blocker
bracket (fig. 206), :

h. Install two 3{; x 134 bolts and % ;-inch lockwashers which
attach reverse blocker bracket to transmission case. Do not
tighten bolts at this time, leaving reverse blocker bracket approxi-
mately one-eighth inch away from transmission case which will
facilitate installation of control valve and connecting hnea later,

148. Installation of Transmission. Cnni’rul Valve Assem-
bly :
a. Install one governor oil delivery line into inner bore of
reverse blocker bracket as shown in figure 206. Referring’ to
figure 85, install reverse clutch oil p]pe lntu transmmsmn case;
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Figure 205. Installing reverse blocker brocket assembly.

b. Posgition reverse blocker lever return spring over FOVETTOr
oil delivery line; then hook other end of spring over reverse
blocker lever pin (fig, 206).

- Nate. Hook of spring must be installed over governor oil delivery line

(fig. 206).
¢. Install remaining two governor oil delivery lines into bores
of reverse blocker bracket. '

d. Position transmission control valve assembly over three gov-
ernor oil delivery lines and the reverse clutch oil pipe. Make
sure control valve detent lever engages reverse blocker lever
(fig. 207).

e. Start four 14 x 2 bolts and 14-inch lockwashers which at-
tach control valve assembly to transmission case. Press control
valve assembly and reverse blocker assembly into position against
transmission case. Tighten control valve assembly attaching bolts
to 6 to 8 pound-feet torque.

: f. Ingert short end of oil pressure regulator valve reverse oil
pipe into bore of transmission control valve and long end of pipe
into passape in transmission case. Tap pipe into place with
plastic hammer (fig. 208).
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Figure 208, Reverse blocker lover refurn spring instolled.

g. Loosen, but do not remove, two bolts attaching rear oil pump
and governor to transmission case to facilitate governor aline-
ment.,

h. Position alinement gage—AT7950067 (fiz. 207) on governor
tower and into reverse blocker bracket assembly.

i. With alinement gage in place, tighten two bolts attaching
rear oil pump and governor to transmission casze to 15 to 18 pound-
feet torque. Tighten two bolts attaching reverse blocker bracket
to transmission case to 10 to 13 pound-feet torque (fig. 207).

7. Rotate page: gage should rotate freely. Turn input shaft
to rotate governor one-gquarter turn; then recheck governor and
page again for freeness. If governor or gage hind at any point,
loosen reverse blocker bracket and/or rear oil pump and reposi-
tion to give governor free movement. Recheek governor each
one-quarter turn for a complete revolution.

k. Remove governor alinement zage—AT950067 from reverse
blocker bracket assembly and governor tower.

149. Installation of Transmission Case Side Cover

i. Position case side cover assembly, using new gasket, on
transmission case. :
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Figure 207. Alintwg veverse blocker bracket to governor wsing gogo—
' ' AFa50087,

b. Imstall twelve 14 x 14 side cover attaching cap screws with
copper washers,

" ¢. Before tightening cap screws, aline side cover so it will not
bind on manunal control valve lever shaft. Tighten eap screws
to 10 to 12 pound-feet torque.

d. Install new O-ring gaskel inside the manual control valve
lever shaft seal retainer (C, fig, 209).  Install new seal ring in
groove at side of retainer.

g. Install retainer with seal ring and O-ring gasket over manual
control valve lever shaft with seal spring and cup over retainer.

f. Install manual control valve lever shaft seal retainer snap
ring on shaft, using improvised installer (par. 11). Tap snap
ring into place with improvised installer (fig. 210} and hammer.

150. Installation of Qil Pan Assembly

Note, Before inztalling oil pan aszembly, remove any loose particles of
metal or foreign matter which may hawve fallen to bottom of case, Wearing
safety glasses, direct air pressure in and arvound planetary units te blow
out foreign material.
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Figure 208, Instelling oil pressuve regulator valve reverse oil pipe.

a. Position new oil pan gasket on transmission case.

b. With intake pipe sealing ring (J, fig. 36 or 39) installed over
flanged end of pump intake pipe, install oil pan on transmission
case. Make sure that passage in oil pan engages end of oil pump
intake pipe.

e. Install ten %, x 84 cap screws (with copper washers), two
3 .-inch stud nuts, and two new stud % 4-inch copper washers
which attach transmission oil pan to transmission case. Tighten
cap screws evenly to 15 to 18 pound-feet torque. Tighten stud
nuts to 10 to 13 pound-feet torque.

151. Installation of Reduction Unit Parts (303M)

a. Position transmission vertically on repair stand.

b. Imstall clutch drum front bronze thrust washer over the two
hook type oil seal rings (fiz. 32) located on output shaft bearing
refainer hub.

¢. Install reduction clutch piston seal on eluteh piston with lip
of seal toward guide pin holes (fig. 211).

d. Install reduction clutech piston assembly in output shaft
hearing retainer. Revolve clutch piston until the holes in piston
index with guide pins on output shaft bearing retainer, at the
same time working cluteh piston seal into recess of bearing re-
tainer. Push reduction ecluteh piston assembly (fig. 212} into
bore of output shaft bearing retainer.

TAGD 10428 245




A—CASE SIDE COVER ASSY—7412419 E—MANUAL CONTROL VALVE LEVER

B—MANUAL CONTROL VALVE LEVER SHAFT ASSY—F412415
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Figure 209, Sectional view of manunal control valve shaft, scals, and szeal
vetainer installed.

e, Install new outer seal in groove of direct clutch piston with
lip away from, notches, working seal well into groove. Install

new . seal in reduction unit clutch drum. Refer to figure 26 for

location of parts.

f. Install direet elutch piston assembly over hub of reduction
unit clutch drum while revolving and applying downward pres-
sure on direct clutch piston. Be sure piston is at bottom of its
bore; then revolve piston until square notches in piston aline with
tapped holes in reduction unit clutch drum assembly (fig. 213).

g. Carefully install reduction unit cluteh drum and piston
assembly over hub of output shaft bearing retainer. Use care to
avoid damage to oil seal rings on bearing retainer,

k. Install bronze thrust washer, steel backing washer, and
map ring (fig. 24) on hub of output shaft bearing retainer.
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Figure 210, Installing monual control valve shaft seal relainer snap ring
with improvised insteller,

REDUCTION CLUTCH
PISTOM SEAL—YT-BA613606

GUIDE FIN HOLES

REDUCTION CLUTCH
PISTON—7 411655

RA PD J6a717

Figure 211, Installing reduction unit elutch piston seal (303M).
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Figure 212.

REDUCTION UNIT CI.LJ'I'(_H .
DRUM ASSY—7411647

REDUCTION CLUTCH
PISTOM—7411455

Tnstalling reduction eluteh piston assembly (J03M).
i

., DIRECT CLUTCH
STOM—74116556

PD 364658

Figuve 218, Installing direet eluteh ‘piston -osgembly in reduction unit
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cliteh drim (203M).
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SPRIMG RETAINER—5262278

REDUCTION umrq
SUN GEAR—!
7411652)

REDUCTION URIT
e | CLUTCH HUB—
7411653

RA PD 356721

Figure 214, Instelling spring vetoiner on output shaft (303M).

i, Inatall reduetion unit clutch hub and reduction unit sun gear
(fig. 214) on the transmission output shaft.

j. With snap ring pliers, install spring retainer (fig. 214) ‘in
groove of transmission output shaft.

Nate. If there is not sufficient clearance for spring retainer, remgve sun

gear. With a block of wood and hammer, tap on reduction elutch lib until
spring retainer ean be installed. :

k. Install reduction unit driven cone (fiz. 215) on reducﬁon :

unit elutech drum, alining splines in cluteh drum with splines in
driven cone. Make sure cone is free on drum. Rotate until free
sliding fit is obtained. :

I. Install reduction unit driven cone re-ieaae gpring with open
end down on the driven cone. Install release spring retainer on
release spring (fig. 23). .

m. Temporarily install one of the %3 x 3 bolts which sattach
reduction unit internal gear to clutech drum in reduction unit
clutch drum. This will act as a guide for installing the clutch
driven plates (fig. 216) in reduction unit cluteh drum.

1, Instal]l clutch plates in reduction unit clutch drum. There
are seven bronze clutch drive plates and six steel clutch driven
plates (fig. 2168). Start with a bronze plate; then alternate plates,
ending with a bronze plate. Square notches of steel plates must
index with tapped holes of reduction unit clutch drum. The con-
cave side of all steel plates must face in the same direction, either

_up or down,
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REDUCTION UMIT
DRIVEM COME
—~7411450

CLUTCH DRIVE

PLATE—7411657 CLUTCH DRIVEM

| PLATE—7 411658

i

Bl i "S -"-"'I‘“-'i
Installing reduciion cluteh plates (203M).

Figure 216,

0. Line up square notches of driven plates with internal gear
attaching bolt holes, using a second bolt to assist in alinement.
« Install second bolt 180° from first bolt.

p. Install eight outer and eight inner direct cluteh piston re-
lease springs (fig. 217) in round notches of eluteh driven plates.
Be sure release springs seat in recess of clutch piston.

L]
anmem CLUTCH PISTOM OUTER
RELEASE SPRING=7084045 ¢ %, .

. PR B
- { DIRECT CLUTCH PISTONANRgER" %
, [ RELEASE SPRING.—7084044 2~
B ; NG 008 s 5 7
it o - h o 1&“*\'}? " '{_.f
| DIRECT CLUTCH | ™ « Mg e
PISTON RELEASE INEMENT BOLTS
SPRING PIN ¥
7084052 | .

Figure 217, Ingtalling velense apring and guide :pfns (a03M ).

g. Install eight release spring ping into eight inner release
springs; then remove two bolts used for alinement of plates.

r. Lower internal gear assembly onto reduction unit clutch
drum, with key in the internal gear alined with the keyway (fig.
22) of the reduction clutch drum. Be sure outer piston clutch
release springs are indexed with spring pocketa.

8. Install eight 34 x 3 bolts and four new lock straps-which
attach reduction unit internal gear assembly (fig. 218) to redue-
tion cluteh drum. Tighten bolts evenly to-28 to 33 pound-feet
torque. Wedge a serewdriver between bolt and gear to hold
drum while tightening bolts. Using large pliers, bend edges of
lock straps up against flats of bolt heads;

t. Install reduction clutch release spring (fig. 21), open end

down, over the reduction drive cone. Be sure spring fits in recess .

of reduction clutch piston.
%, Position new gasket on output shaft bearing retainer.

152, Installation of Reduction Unit Case (303M)

a. Using lifting hooks—BT7950336 (fiz. 20) in the mounting
hotes of the reduction unit case and an overhead hoist, lift reduc-
tion unit case over transmission and lower into position on output
shaft bearing retainer. It may be necessary to rotate output shaft

o S a mer e
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TORQLUED WRE

3/B X 3 BOLT—
7411451

LOCK STRAP—
E333846

IMTERMAL GEAR
ASSY—7411650 | A&

L

Figure 218, Tightening internal gear attaching bolts (.?I.‘}.?M,]

to aline gear teeth so reduction unit case will seat properly to
transmission case.

h. Imstall six 34 x 114 and seven 34 x 214, bolts, two 35-24 nuts,
and fifteen 3;-inch lockwashers which attach reduction unit case
to output shaft bearing retainer. Tighten bolts to 33 to 37 pound-
feet torque. Tighten stud nuts to 23 to 28 pound-feet torque.
¢, Using new plug gasket, install reduction unit case drain plug

assembly. Tighten plug to 35 to 45 pound-feet torque.

d. Install one reduction blocker line connector (H, fig. 182) in
reduction unit eontrol valve and one line connector in top of
transmission case. Tighten connectors firmly. :

¢, Install reduction blocker line assembly (fig. 19) and elip on
transmission. Tighten line connections firmly. -

f. Remove transmission from repair stand and place on repair
bench.

153. Installation of Torus Members and Cover

Note. The torus assemblies and cover cannot be installed on transmis-
gion until transmission is to be connected to engine. The flywheel housing
rear half must be installed to transmission before torus parts can be in-
stalled. The flywheel housing rear half and front half are matched parts
and must remain with the engine from which they are removed. If new
fiywheel housings are to be nsed, concentricity of bore in rear housing with
crankshaft must be checked as deseribed in TM 9-1819AA. Also, rear face
of rear housing must be checked for squareness with erankshaft. Failure

252 : - T!hG:l_l}.; 101428
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TORUS COVER
DRIVEN TORUS R, ASSY—BIIFF20

assY—vT-8515519 g

TORUS CHECK YALVE
SPRING—5410035

L TORUS CHECK
Bl | VALVE-7084013
Froi o R Rl

RA FD 346783

Figure 219, Installing driven torus assembly (2303M shown),

to cheek rear flywheel housing may result in serious damage to transmission.
The following procedures include the connecting of the transmission to the
engine. These procedures are also shown in TM 85-8024, but are repeated
here for elarity and information. The capitalized key letters shown below
in parentheses vefer to figure 13. )

a. Thoroughly clean exposed surface of flywheel with dry-
cleaning solvent or mineral spirits paint thinner. Wipe surface
dry using lint-free cloth.

b. Checlk engine flywheel runout as directed in TM 9-1819AA.

¢. Position flywheel rear housing (L) on front of transmission
case: then install four 14 x 114 attaching bolts and 14-inch lock-
washers. Tighten opposite bolts alternately to 70 to 75 pound-
feet torque.

d. Install torus cover assembly {J) carefully on splines of front
drive gear. Make sure gap in oil sealing ring in front oil pump
is upward. This will prevent damage to ring and help to avoid
burs.
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e
TORGUE WREMCH
AND SOCKET

i RAPD 366784

Figure 220, Tightening input sha._ftt nut wsing holdinly wrench—B7950256.

Note. Push torus cover on drive gear evenly without rocking, to prevent
damape to front pump oil seal and oil ring.

g. Install drivine torus assembly (H) on splines of intermediate
zhaft of front planet carrier. Position new spring retainer (G)
flat on bench: then spread ring, with snap ring pliers held in
vertical position. Holding pliers parallel with shaft, install driv-
ing torus spring retainer (fig. 15).

f. Install driven torus snap ring on input shaft.

¢, Slide torus check valve (F) over driven torus hub to check
freeness; then remove torus check valve.

h. Install torus check valve (F) and check valve spring (E)
over transmission input shaft (fig. 219).

i, Start driven torus assembly (D) on input shaft, at the same
time puide torus check valve spring (E) over hub of driven torus
assembly (fig. 219).

4. Locate driven torus assembly against driven torus snap ring
in groove of input shaft.

k. Install new input shaft nut lockwasher (C) with ear over
flat of driven torus hub.

FY.F MAMSY TR AT

I, Install %-16 nut on input shaft. Tighten nut to 50 to 60
pound-feet torgque, using holding wrench—B7950256 (fig. 220).

m. Bend tab of lockwasher up against flat of inpuk shaft nut.
Make sure input shaft nut is securely locked in position.

#. Inmstall input shaft spacer on transmission input shaft (fig.
14).

154. Test of Unit After Assembly
Refer to paragraphs 25 through 28 for test procedures.
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CHAPTER 8
REPAIR AND REBUILD STANDARDS

155. General

a. The repair and rebuild standards included herein give the
minimum, maximum, and keyv clearances of new parts. In the
“Sizes and fits of new parts” column, the letter “L" indicates a
looge fit (clearance) and the letter “T" indicates a tight fit (inter-
ference).

Note. It will be noted that no figures are given for “Wear limits." These
values will not be available until these transmissions have been in service
for a considerable period of time,

b. The sequence in which the repair and rebuild standards are
shown follows as far as is practieal the order in which the com-
ponent parts and subassemblies of the trapsmission are cleaned
and inspected. The capitalized key letters shown in the “Ref
letter” column refer to the illustrations listed in the “Fig. No.”
column.

156. Torus Members and Cover, and Front Qil Pump
Drive Gear

a. Torus Cover.

Figure Reference Bizes and fits of
N, efler Paint of measurement new parls
221 F Outside diameter of oil seal collar 2,680 to 2.685
b. Torus Cheek Valve,
221 C Inside diameter of check wvalve_.__ . 1.8765 to 1.3800
¢. Driven Torus Member,
2 A Outzside diameter of driven torus hab. 1.3745 to 1.3756
C-A Fit of check valve on driven torus hub  0.0010L to 0.0065L
d. Torus Check Valve Spring.
221 B Approximate free length. . .. 3194
B Compressed lengthat 91b . 235
e. Thrust Washers.
221 D Thicknesa of thrust washer. . 0.088 to 0.002
E Thickness of thrust washer_____ .. 0.0875 to 0.0900
f. Front 04l Pump Drive Gear.
221 G Outzide diameter of drive gear
shoulder . IS e peee DO 2.3706 to 23716

256 TAGO 10142E
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Figure 221. Repair ond rebuild standard points of measurement for toris
members and cover, and front eil pump drive gear.

157. Transmission Control Valve

a. Exhaust Velve Spring.
Bizes ond fiz of

F;\{r:.” mﬂ&ﬁ“ Point of mocaurdment st :prnjh
222 A Approximate free length.... iy
A Compressed length under 1. 1 tn 1 4 lb 134a
b. Check Valve Spring. i
222 K Approximate free length.. .. . 13s
K Compressed length under 0.4 to 1] I3 lh X
¢. Throttle Valve Spring. . .
222 w Approximate free length 1.18G to 1.196
W Compressed !engTh under 7.04 to 7. JS
It R 0.618
d. Double Transition Vﬂltm Spring, .
222 AA Approximate free length . Thhe
AA Cﬂmrneahed length under 3.75 to
e. Detent P.!un_r.rsr Spﬂ?i!;' L L
222 [4) Approximate free leng )
U Compressed length under 7.0 to B.5 b 0987
f. 1-2 Shift Valve Spring.
222 TT Approximate free length.. Al L
TT Compressed lengt‘“l. under l: 15 tu
7.25 b NS e L
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&
¢ 2-3 o 3-4 Shift Valve Springs.
Figure Rd’u}rm

Nao. I - Point of meapurement
200 uu Approximate free length . el .
unu Compressed length under 145 tn
15.6 1b . e R

k. 2—3 Regulator Piug Sp:-'mgr
239 ww Approximate free length
WWw Comprezzed length under 7.5 to 8.0 1b
i, 1-2 Regulator Plug Spring.
aaa i Approximate free lenpth, =
XX Compressed length under 4, []' tcr 4 5 Ib =
7. “T" Valve Cutoff Valve Spring.

222 A Approximate free length -
“ NV Compressed length under .71 to
0.87 1b
k. Manual Valve.
222 T Outside diameter of control valve ..

0} _ Diameter of valve bore in outer body .
Q-T Fit of valve in bore in body .
t. Front Serve Exhaust Valve,

222 Outaide diameter of valve .
Cutside diameter of walve
QOutside diameter of wvalve .
DHameter of walve bore in body .
Diameter of valve bore in body
DHameter of walve bore in bedy .
Fit of walve in bore in body..... .
Fit of valve in bore in body
Fit of walve in bore in body .

m. Compensator Valve,

?FH"—‘JQWOU

= 7]

‘f'“'
b

22 H Outaide diameter of wvalve .
J Outzide diameter of valve .
L Diameter of valve bore in outer body._
M Diameter of valve bore in outer body_
H-L and

J-M it of valve in bore in outer body_.__

Sizea awd fitn of
nwew parls

1.344

0.625

2234
0781

1.031
0.ol6

0.750

0.473

4362 to 04367
0.4370 to 0.4380
0003 to 0LO018L

0.2120 to 0.2180
0.2485 to 0.2490
0.3735 to 0.3740
0.2495 to 0.2505
0.260 to 0.270
0.3745 to 0.3755
L0216 to 0.0375L
0.0110L to 0.0215L
000051 to 0.0020T,

04270 to 0.4275
0.3800 to 0.3805
04280 to 0.4200
0.3810 to 0.3820

0.0005L to 0.0020L

FHF s all;.::ﬂ Point of mocaurenant 26730 » parts
X Outside diameter of valve .~ + 0.6T. .0 06735
BB Diameter of borve in outer body....0.. 03750 to 0.2760
CC Diameter of bore in cuter body - 0540080 05410 -
DD Diameter of hore in outer body. .. 0.6740 to 0.6760 .
7-BB, ; g !
Y-CC,
and

X-DD  Fit of valve in -l;unre in_ outer body.....
q. 2-8 and 3—4 Shift Valves.

Outzide diameter of valye. b0l

282 HH
GG Qutside diameter of valve .
FF Outzide diameter of valve L
LL Diameter of hore in inner body__ ...

- KK Diameter of bore in inner body_.__

JI Diameter of bore in fnner body. .
HH-LL
and

GQG-KE Fit of valve in bore in inner bedy
(small diameters)

FrP-JJ  Fit of valve in bure in inner h-nd:,'
(large diameter)

r, 1-2 Shift Valve.

222 ER Outzide diameter of walve .
28 Outside diameter of valve
NN Outside diameter of valve
M DHameter of bore in inner body.....
Q0 Diameter of bore in inner body
PP Diameter of bore in inner body.. .
RR-MM
and

583-0G Fit of valve in inner body

(small diameters) . ..

‘\TN PP Fit of valve in inner imd:,'

{large diameter) ... .

g, “T" Valve Cutoff Valve.

Hizes 414& Jﬂtr of

0.3740 to 0.3745 o
0.4560 to D4BBE -
0.8740 to-0.8748
0.3750 to 0.3760
(.4570._to’ 04580
. D.B750 to-(:8760

000051 to 0.0020L

0.0007L to 0.0020L

0.3740 to 03745
03910 to 08915
08740 Lo D.AT43
03760 to 03760
0.3920 to 0.3930
0.8780 to 0.8T60

000051 to 000201

3.0007L 1o 0.0020L

0.2490 to 0.2495

7. Throttle Valve. 292 YY Cutside diameter of valve .
2282 R Outside diameter of valve 0.5480 to 0.3485 i Diameter of bore in front body . 0.2500 to 02510
& Outside diameter of valve 4760 to 04765 YY_2Z TFit of valve in bove in front body _ _  0.0005L to 0.0020L
N Diameter i 249 a5
P Diameter zrf E-.::: :2 EEEE; E:;:ii; EE;E ttz gﬁgg ts-Gonermor Flag,
" ' ey 222 AN Outside diameter of plug {small
i e 0.2675 to 0.2680
P-8 Fit of wvalve in hore in body 0.0005L to 0.0020L diameter} .. —
g i AP Outside diameter of plug ilary:
o. "T" Valve. diamseter) ... _ 0710 to 0LTLTS
2 ¥ Outside dismeter of valve ... . . 0.4760 to 0.4765 AM Diameter of plug lme in innar bndy o 02690 to 02700
e Diameter of bore in outer body ... 0.4770 to 0.4780 AQ Diameter of plug bore in inner body . 0.7180 to 0.7190
V-EE  Fit of valve in bore in body... .. . 0.0005L to 0.0020L AN_AM Fit of plug in inner body (small
p. Double Transition Valve. diameter) . 00010L to D.OO2EL
222 2 Outside diameter of valve . 0.3740 to 0.3745 AP-AQ Fit of plug in inner r body (large
T Outside diameter of valve _ . 0.5390 to 0.5305 diameter) 0.0005L to 000201
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. 3—4 Shift Valve Regulator Plug.

Fﬁws Reforance Hizea and fita of
latter Point of measurement new parts
222 AB Outside diameter of plug .. ... 0.5090 to 0.5005
AC+ Diameter of bore in front bady . 0.6000 to 0.6010
AB-AC TFit of plug in bore in front body. . 0.0005L to 0.0020L
v. 1-2 Shift Valve Regulator Plug.
222 - AD Outside diameter uf plug {small
" e diamaper) .. T - ~ 03110 to 0.3116
E AE Outside diameter of p]ug‘ {]mge -
25 45% diameter) 04700 to 0.4705
= AP Diameter of bore in front hmiy . 0.3120 to 0.3130
AG Diameter of bore in front body 04710 to 0:4T720
i AD-AF
= and
" AE-AG Fit of plug in bore in front body____ 0.0005L to 0.0020L
w, 2—3 Shmfr Valve Regulator Plug.
¢ 200 AT Outside diameter of plug (=mall
diameter) e 0.6186 to 0.5140
AH Outside diameter nf p]ug l{]au'ge
diameter) e 0LBGO0 to 0.5695
AEK Diameter of bore in frﬂnt hud}r ........... 0.5145 to 0.6156
Al Diameter of bore in front body . 06700 to 05710
AJ-AK
and
AH-AL Fit of plug in bore in front body ____  0.0005L to 0.0020L
x. Throttle Valve Control Lever Shaft.
. 222 AR Outside diameter of shaft ____ 0.8105 to 0.3125
AS Inzide diameter of manuval control
valve lever shaft _ i 0.3160 to 0.3170
AR-AS Fit of control lever shaft in mnnuaI
control valve lever shaft ... 0.0025L to 0.0065L
. 158. Reverse Blocker Bracket and Pressure Regulator
Valve
a. Reverse Blocker Piston Spring
Figure HReferencs Sizes and jits of
Na, letter Point of mearuerenient ndty parta
223 A Approximate free length . 1.000
A Compressed length under load nf 19
- 0 G | SRR e e SRR
b. Reverse Blocker Piston.
228 E Outside diameter of piston.. e DLGBBO to 0.6865
D Diameter of piston bore in b]ur_'ker
bracket . sz - LT b 0SB0
B-D Fit of piston in bore in bracket . 0.0005L to 0.0020L
¢. Reverse Blocker Lever Return Spring.
223 C Approximate Tree length o 1%
C Extended length of spring luaded at
e B T o T R R S R 1.
. Reverse Blocker Braeket Governor Bore.
228 - E Diameter of hore in bracket 1.1873 to 1.1883

W
™
i)
=
)
)
=]
&
£
at

Repair and rebuild stendavd pointz of measurement for Cransmission econtrol valve.

Figure 222,
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Figure 223.

Repair ond vebuild stendord pointz of measurement for
reverse blocker bracket.

Figure 224, Repoalr and vebuild stondord pointz of measurement for

transniizsion oil pressure regulafor valve.

g. Transmission Qi Pressure Regulator Valve.

Figure Reference

Sizes and jits of
No, letier

Ppint of weqsnreoend e paris

224 B Outzide diameter of wvalve 0.4985 to 0.4990
f. Pressure Regulator Velve Spring.
224 A Approximate free length 24,
A Comprezsed length under load of
' 204 to 214 b ... ST LT

159. Front Servo
a. Cylinder and Piston.

Figure Referonce

Sizes and fita of
No. Lier Print of meosuroment

new parts

225 A Inside diameter of eylinder 1.6245 to 1.6255
E Outside diameter of piston... . ... LB105 to 1.6145
E-A Fit of piston in eylinder . 0,010 to 0.015L
E Width of ring groove in piston .. 0.0840 to 0.0955
262 G TAGO 101428

P

b. Cylinder Piston (il Seal Ring.

Figrere Reference

N, lettar Fotat of measeroment

225 C Gap in oil seal ring {free)_ -
C Gap in oil seal ring (assembled) ...
B Thickness of oil zeal ring ...
D Width of oil seal ring...

¢. Cylinder Piston Spring.
225 F Approximate free length
F Compressed length under 38 to 46 1b_
d. Body Piston Retracting Spring.
225 G Approximate free length of spring .
G Compressed length under 18 to 22 b
e. Body and Body Piston.

225 N Diameter of bore in body . .
g Outside diameter of piston ...
J-N Fit of piston in body
J Width of ring groove in piston.____
H Outside diameter of sleeve

H-N Fit of sleave in body S
f. Body Piston Oil Seal Ring.

225 L Gap in oil seal ring (free) ..
L Gap in oil seal ring (assembled)
K Thickness of oil =eal ring oo
M Width of oil seal ¥inp |

¢. Cheek Valve Spring (301MG Only).

225 P Approximate free length .
P Compressed length under 1.80 to
LA R | e, e e o
h. -8 Valve (Farly 303M Ofnﬂy}
225 0 Outside diameter of valve (small
amebery e
R Outzide diameter of wvalve (large
diameter) o H
5 Diameter of bore in hﬂ-’ly {5“' 111]- ......
T Diameter of bore in body (large) ___.
Q-8 and
R-T Fit of valve in bore in body i

160. Rear Servo
a. Accumulator Piston Spring.

Figure Reference
No. letter Point of measurement

226 A Approximate free length . i
A Compressed lcngth under 113 to 123

b. Compensator Piston S;nriug
226 Approximate free length _
o Compressed length under 40 tu 8[1 lh

¢.” Booster Piston Oufer Spring.

226 7 Approximate free length .
) : Compressed length under 32 to 38 1b_

TAGO 10142B

Sizea awn 2 of
wie peres

0.001 to 0.006 !
0.0015 to 0.0070 L] 1
0.0930 to 0.0935 LAk e
0.065 to 0.075

0.953 2
0.695 i

1y
2Bhn

1.437 to 1.428
1.415 to 1.420
0.017L to 0.023L
00840 to 0.0955
1.4355 to 1.4366
000061 to 0.0025L

T

0,002 to 0.007
0.0925 to 0.0036
0.056 to 0.065

1.437

0.452

0.3660 to 0.3665
0.4050 to 0.4055
0.3670 to 0L3GE0
0.4060 to 0.4070

0.0005L to 0.0020L

Sizes and fita of
o ports

A1
2184,

2%
2%

4
1%
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Figure £225. Repafr and rvebuild stondard points of messurement for

fromt servo,

d. Booster Piston Inner Spring.

Figure Rs{nrma
Na. cilor Potet of sweeasurement

236 ' Approximate free length
e. Aceumulelor Piston,

226 G Outside diameter of piaton
L Inside dizmeter of aceumulator body_
G-L Fit of piston in body o
E Width of ring groove in piston ...

f. Accumulotor Piston 4l Seal Ring.

226 = Gap in oil seal ving .
J Thickness of oil seal »ing
K Width of oil zeal ving ..

o. Booster Piston.

226 T Outside diameter of pizton (=mall
; end) .. .. S
M Inzide diameter a.t' a.m_umulatm bud\r
T-M Fit of piston in aceamulator hody.
8 Outside diameter of piston (large
end)

N Inside diameter Hf hmhr

5-N Fit of piston in bore of body

r Ring grove in piston (large end)

u ting proove in piston (2mall end)
k. Rooster Piston Ol Seal Rings.

225 v Width of small oil seal ring . .
w Thickness of small oil seal ring.....
X Free gap in small oil seal ring .
264

Sizes and jits af
new parls

1% to 1%

2366 to 2360
2374 to 2375
00051 to 0.009L
0.0940 to 0.09556

0,003 to 0,008
0.0925 to 0.0935
0100 to 0.110

1.679 to 1683
LG8T to 1.688
0.004L to 0.008L

22290 to 2.2430
2.2495 to 2.2505
2.0065L ta 0.0115L
00940 to 0.0956
0.0940 to 0.0955

0.065 to 0L0T5
00930 to 0.0935
0.001 to 0.006

B

Lo
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Fipgure REFEI’H!EI;

Na, cltor Fainl of measuroment
X Assembled gap in small il geal ring
P Width of larpe oil seal ring il
] Thickness of large oil seal ring .
R Free pap in large oil seal ring .
i Assembled gap in large oil 2eal ring.

i. Compensator Piston.

226 B Outside diameter of piston ... ..
D Inzide diameter of accumuolator piston
B-D Fit of compensator piston in accumu-

lator piston . ..

161. Front Qil Pump

a. Pump Vanes.
Figure Reoference

Ma, lelier Point of mieasutrement

a7 W Thickness of wvanes . e
E Width of szlots in pump mtar ..............
W-E Fit of vanes in pump rotor.___________.
u Width of vanes
v ‘Length of vanes . . o
F Length of slots in pump mt.m

b, Vane Rings.

227 T Outside diameter of vane rings
] Inside diameter of pump slide

a2 Fit of ringz and vanes in pump slide .

¢. Quter Priming Spring.
227 Q Approximate free length ot
Q Compressed length under IE ito T.E 1I:|
d. Inner Priming Spring.
227 R Approximate free length _ N
R Jompressed length under 13 tl:l 2[:’- Ih
e. Relief Valve Spring (301MG Only).
229 N Approximate free length
N Compressed length under 12,25 to
[ 1 | R TP E e

Sizad fits of
e, la

00015 to 0.0070
0,085 to 0.105
0.0920 to 0.0935
0.002 to 0.007
0015 to 0.0070

1.24856 to 1.2490
1.24%5 to 1.25056

000055 to 0.0020L

Sizes and jils of
wair paria

(1244 to 01250
01262 to 0.1272
O0002L to 0.0032L
0.4845 to 04855
LG8 to 0,630
510 to 0520

26786 to 2.GBOS
3.652 to 3.658
0.00L to 0.0031.

0679
0,376

0,305 to 0,405
0.550

L3006

1067

j RA PD 374241

Figure 228, Repair wwd rebuild standard points of measuvenent for

Tear sovio,

TAGO 101428
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I Pump Cover,

igure Reference

Mo, letter Point of measurement

27 X Inzide diameter of pump cover_._ ..
P Outside diameter of pump slide ________
P-X Fit of slide in ecover . el L
Y Width of oil seal ring groove in eover

. Oil Seal Ring.

27 A Thickness of oil seal ving A
Z Width of oil seal ring ... oo
B Gap in oil seal ring
=Y Clearance between edge of utl gﬂal

ring and edge of groove in cover.

R, Cover Oil Seal.

29 C Outside diameter of oil =zeal .
D Diameter of oil seal bove in cover.. .
C-D Fit of oil seal in cover .
i. Pump Body.
227 J Inside diameter of pump body._. ...
K Outside diameter of bushing ..
G Inside diameter of bushing
G, fig,
227 and
G, fig.
221 Fit of pump body bushing on front
oil pump drive gear.. 5
H Diameter of pressure 1egu]a1.u1 vahra
bore in pump body .
B, fig.
224-H,

fig. 227 Fit of pressure regulator wvalve in
bore of pump body
. Pump Relief Valve,
227 M Outeide diameter of valve.. .
L Diameter of relief valve I:ume in budy
M-L Fit of relief valve in bore in body

162. Rear Qil Pump and Governor
a. Governor Body.

Figurs Referencs
N

[N elfer Point of measurement
228 F Outside diameter of povernor tower
F, fig.
228 and
E, fig.
228 - Pit of governor tower in bore in re-
Y0 verse blocker bracket A=
228 g G Width of ring groove in governor
'II:-';\_;.
toway .. S MRt ST e
b. {}.LI Seal Rings.
228 D Thickness of oil seal rings :
‘E Width of oil seal ving _.___. ...

T o U

Bizen and jits of
nedr paris

4. 1885 to 4.1910
4.1870 to 4.1880
DAO005T to 0.0040L
0.1255 to 0.1276

0.1230 to 0.1240
0,100 to 00110
0.005 to 0010

00015 to 0.0045

#3530 to 23.3570
5.8495 to 3.3515
0.0015T to 0.0075T

24995 to 2.5005
2.4095 to 2.50056
2,740 to 2.3760

000251 to 0.0045L

0.4995 to 0.5005

000051 to 000201

04800 to 0.4806
04810 to 0.4820
0.0005L to 0.0020L

Bizes and fits nf
ridi parts

11720 to 1.1740

0.0133L to 0.0163L

0.084 to 0.006

0.0025 to 0.00356
L060 to 0.060

]

RAPD 66810

Figure 227, Repair and rebuild standard points of measurement for
frent oil puwmp.

Figure Reference . Sizes and fits of
Na, lodtar Point of mogaurement new parts

O Gap in oil seal ring (free) ... . 0001 to 0.006
C Gap in oil seal ring (assembled) 0.0015 to 0.0070

¢. Governor Bushing,

228 A Inside diameter of bore in governor
biody: s e 03120 to 08180
B Outside diameter of ]JI.H]HI'IE ...... .5113 to 0.B118

B-A Fit of governor bushing in bore in
governor body .

0.0002L to 0.0017L

RAPD 374242

Figure 228, Repair and rebuild standard points of measurement for
governor.

A AR AST
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Figure 229. ERepair and rvebuild standard points of measwrement for
rear ol pap,

d. Regr Oil Pump,

J"'iqm'u Heferenea Stzes aad fite of
Na. totter Point of wmeasurendnt KAy STt
. "

220 A Maximum tooth eleavance .. (008

B Clearance between driven gear and

face of pump bedy 0.0085 to 0.0040

163. Front and Rear Planetary Units and Carrier Com-

Figure Heference

ponents

Sizen and fila of

Na., letter Point of measurement wew parts
230 A Thrust washer thickness . 0.0875 ta 0.0000
N Thrust washer thickness 0087 to 0.001
P Thrust washer thickness = — D.OBE to 0.003
B Outside diameter of shaft 1.3725 to 1.3730
268
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f-"Eu:m Reference

a. Tetter Point of meaaursient
Fig. 177-
B, fig.
. 230 Fit of front oil pump drive gear on

planet carvier shaft ... ... ..

C Outgide diameter of shaft

oy Outside diametor of front ecluteh
drom bushings

F Inside diameter of frcunr, ciutr_h drum
buzhings

F-C Fit of front LIIILL]"I. dlum on earrier
phett o i

£} Outside diametey uf s]mft

J Inzide dianmeter of oil dehvery aleeve
bushings ... o .

J-D Fit of oil delivery s]ewe on earrier
shaft .. ==

K Outside diameter uf m! delmr}r 5Ieevc

L Dutside diameter of rear eluteh drum
bushinga—~press fit in hole ..

L Inside diameter of rear eluteh drom
hushings -

K-L Fit of oil delivery :-sleeve in. rear
clutch drum ...

E Depth of waves in driven plut,es

] Depth of grooves in band lmmg..

G Approximate free lenpth of cluteh
releage inner springs . .

G Compressed length undm lai t.u 16 ]I:u &

H Approximate free length of clutch
release outer springs ... ...

H Compressed length under 22 tu 26 ]b

Q Rear cluteh hub ;vashel_thmkness .....

Hizea and fila of
A jarrls

000151 to 0.0030L
1.3370 to 1.53450

14995 to 1.6005
1.3750 to 1.3760

0.0800L to 0.0390L
1.3265 to 1.3295

1.3300 to 1.3310

0.0026L to 0.0045L
L9670 to 1.96R0

2.091 to 2.083
L8705 to 19716

00025 to 0.00451.
0.008 to 0.012

B
2104,
108,
2304,

1' ll|

0.027 to 0.030

164. Input Shaft, Reverse Unit, Output Shuﬂ‘ and Bear-

ing Retainer (301MG)
. Thrust Washers.

Figurs Reforence

Ma, lottar Point of measuromend
231 B Thrust washer thickness—zelective
fit—>See table VII, paragraph 136
F Thrust washer thickness __
G Thrust washer thickness i
K Thrust washer thickness ... .
b. Output Shaft.
281 [ Inside diameter of output shaft
buzhing . -
A Cutside diameter ﬂf anut ‘ihﬂf!. pl]ut.
A-C Fit of input shaft pilof in output
ghaft bushing ...
(] Outaide diameter of output shuft :l.t

reverse center gear bushing

TAGD 101420

Siges and Mz of
maont paris

0.087 to 0.091
0.0490 to 0.062
0.087 to 0.001

0.GET to U.6HD
0LGEH to 0.686

0.001L to 0.0041

1.497 to 1.498
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Figure 230,

Fignire  Raference
‘o ledler

3

E

RAPD 374243

Repaiv and rebuild standard points of wmeasurement for

planetary wnils and carrier,

Point of mieascroment
Outside diameter of output shaft at
bearing retainer bushing ... .
Outside diameter of oulput shaft at
beaving .

¢. Reverse Center Gear.

231 H
H-D

270

Inside diameter of bushing e
Fit of reverse center gear on output
shaft

Sizes and fis of
HEM paria

L3776 to 1.3782

1.3775 to 1.3782

14995 to 1.5006

0.0015L to 0.0035L

TAGO 101428

et Output Shoft Bearing Retainer and Ball Beari
Figura Reforenca fim wwut and fila of |

No, latier FPoint of measwrement mawr parta
281 N Inside diameter of bushing .. 1.3815 to 1.3825
F Inside diameter of bearing bore in
retainer RN 2.3319 to 2.4409
(8] Dutside diameter of baﬂ bearmg 24404 to 2.4409
R Inside diameter of ball bearing 13775 to 1.83780
N-8 Fit of retainer hushlng on output
shaft . .. e 0.0015L to D.0035L
Q-P Fit of ball I:maring in retainer 0.0010L to 0.0023L

R-E Fit of ball bearing on output shu'f.t
e. Reverse Cluteh Piston and Stationary Cone.

0.O00BT to 0000561

231 J Depth of grooves in cone lining ... 0.010 to 0.020
M Depth of grooves in piston lining . 0.010 to 0.015 - |
f. Reverse Piston Relense Springs.
231 L Approximate free length .. 14s
L Compreszed length under 29 to SE ['h 1%

g. Reverse Planet Carrier and Reverse Internal Gear.

231 T Outside diameter of planet carrier
hub _ SRS RSP U 5 || T o L
o Inside d:alneter Df mtemal fFear
bushing o . 199956 to 2.0005
u-T Fit of internal gear on planet carrier
Wb i, OO0BOL to 0.0050L

165. Input Shaft, Reverse Unit, and Output Shaft (303M)
a. Thrust Washers.

Fﬁﬁlu Referenca Sigen and fits of
(-1

lettar Paint of meanurement wair poris
232 A Thrust washer thicknesa—selective fit
—Sea table VII, paragraph 136._. ...
E Thrust washer thickness ... 0,087 to 0001
F Thrust washer thickness ... 0049 to 0.062
L Thrust washer thickness ... . . (L08T7 to 0.081
M Steel spacer thickness. e 0.357 to 0.359
b. Output Shaft and Reverse Gsfntsr Gmr
232 B Outszide diameter of shaft _ . 1.4970 to 1.4880
C Outside diameter of gshaft . 1.3776 to 1.5782
D Outside diameter of shaft ... 0.007 to 0.998
G Inside diameter of veverse center gear
bushing : rermsmeeeeee 14806 to 15006
G-B Fit of reverse ccnt,er gear on output
shaft o 0L.0016L to 0.0035L

¢. Reverse Planet Carrier ami Rwerse Internal Gear,

232 H Outside diameter of planet earrier
hab . 19955 to 1.99656
J Inside dnmetet of 1|1tema] mear
bushing .. e e 18088 to B.O00G
J-H Fit of internal gear on planet. carrier

hub ... — e DLDOADL to 0D050L
d. Reverse Clutch Smtwﬂm-y Cnne

232 K Depth of grooves in lining ... 0.010 to 0.020

TAGO 10142T 271
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Repair and rebuild standard points of measurement for input

5
da

28

Figure

shaft, reverse wnit, output shaft, and bearing retainer {(30I1MG).

Figure 232. Repair and rebuild etandard points of measurement for input
ghaft, reverge unit, and output shaft (208M ).

166. Output Shaft Bearing Retainer Components {303“}
a. Output Shaft Ball Beaving and Retainer.

Figwre Reference

Siges and fits of

Point of mogauramant o P

MNo. ledler

233 A Inside diameter of bearing ... 13775 to 1.8780
E Outzide diameter of beaving . e 24404 to 2.4409
E Diameter of bearing bore in retainer. 2.4408 to 2.4416
B-E Fit of bearing in bore in retainer.. 0.0001T to 0.0012T
A, fig.
233-C,

i i 0.0000 to 0.0002T

fig. 232 TFit of bearving on output shaft ..

b. Reverse Piston Release Springs.
233 C Approximate free length .
C Jompressed length under 29 b:r 35 Ib 1140

¢, Reverse Clutch Piston.

233 o Depth of groovea in lining. .. 0.010 to 0.015

167. Reduction Unit Control Valve (303M)

a., Pressure Regulator Valve.

Figure Reference

Sizes and fits of

Poiat of measuroment nEs Jariy

Mo, lotter
234 J Outside diameter of valve 0.6235 to 0.6240
L Diameter of valve bore in hody 0.6245 to 0.6255
J-L Fit of valve in bore in body. 0.0005L to 0.0020L
bh. Reduction Control Valve.
254 N Outside diameter of control walve . 0.6235 to 0.6240
M Diameter of valve bore in body.. 0.6245 to 0.6265

N-M Fit of valve in bore in body... 0.0006L to 0.0020L

c. Reduction Bloeker Piston Inhibitor Spring.

234 E Approximate free length ... 0766
E Compressed length under 4.30 to 4.80
Ih o 0,406

TAGD 1AL 273
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Figure 288. Repaiv and vebuild standard points of measuvement for output
shaft bearing retainer components (S03M).

d. Cover Check Valve Spring.

Figure Reforence

No. letter Point of measuremant
254 E Approximate free length_________
B Compreszsed length under 0.4 to 0.6 Ib
e. Accumulator Check Valve Spring.
234 A Approximate free length

A Compressed length under 095 t& 1.05
| .

f. Detent Ball Springs.

234 K Approximate free length . ’
K Compressed length under lll] E to
1 |0 T o s S Lo S
. Reduction Blocker Pmtan
234 D Outside diameter of piston
C Diameter of piston bore in eover
D-C Fit of piston in bore in cover__________
k. Pressure Regulator Valve Spring.
234 H Approximate free length. "
j5i Compressed length under 32.5 to :taﬁ
| e
i. Control Lever S}m_ft
234 F Outside diameter of shaft
G Diameter of lever shaft bore in cover_.

F-G Fit of shaft in bore in cover ... _

168. Reduction Unit Oil Pump (303M)

Figura Roference

Na. lotter Point of meascroment
235 A Maximum tooth clearance between
: drive gear and driven gear ..
B End clearance between pump gears
and body:. oo ST

274

Sizes and jfits of
naw paris
1%
;!

2850

0.625
0.687 to 0.G83
0.062L to 0.063L

4554

L{Fd

Na
0.560 to 0.561

0.562 to 0.563
0.001L to 0.003L

Sizen and fits of
new perts

0.008

0.0086 to 0.0040

»
TAGO 101421

IRA PD 374248

Figure 284, Repair and rebuild stondard points of measurement for

redietion unit contrel walve (F08M).

TAGO 10142H
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Figure 235.

i

TRARD 149300

Repatr and vebuild stondord points of measurement Fur

reduction wiit ofl puwep (3020 ).

169. Reduction Unit Accumulator (303M)

Figure Referencs
Mo, Letter

238 A
B

B

K}
E

D-A
D-E

Potuat of peescrement
Inside diameter of accumulator piston
Approximate free length of inner
spring ... .
Compressed length of inner sprm-r
under 206 to 825 b ___
Approximate free length of outer
apring e
Compressed length ul‘ uutea s.'g:nrn:u1
under 481 to 531 1h
Outzide diameter of piston AT, TR
Diameter of piston pin bore in lower
end of eover
Fit of piston pin in bore in piston ..
Fit of piston pin in bore in eover

Hized awd jils of
wEM firrla

0.5500 to (L3600
13.76

Gd6

13.68

G446
0.5600 to (.5605

(L5690 to 05710
L000 to 0O0LET
0.0085L to 001101,

170. Reduction Unit Case and Parts (303M)

Figure | Reference

N letter
237 A
A, fig
237-1,
figy. 232
B
276

FPoinl of wexaurement
Inside diameter of bushing in output
shaft

Fit of transmission output shaft in
bushing in reduetion unit output
shaft

Outside diameter uf shnft ut fmnt
hearing

Sizeg and jils of
AL parts

0.99% o 1.001

0.00L to 00041,

19684 to 1.0680

TAGD 10142H
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B S

1 I :{:l :_r::

Figrira
No,
238

Figure 236,

Referenes
aldar

o

=HED

-B
~F

7

:qhemﬁm“-'mﬁ

-C
-F

—_

Referance
latter

A
B
A

o N

TAGO 101428
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B " T \\\.I _.
) N —
s | =

=8 =
= | A
N — —
k;-“-E‘ ] h-_"f"
= | =
- A 4

t.'iﬂﬁ

@

.
43

Repaiv and vebuild stonderd points of medswrement for
reduation undf aecwmalator (3065M ).

Paind of meoserement

Outside dinmeter of shaft at vear

bearing
Inside diameter u}f front bearing .
Outzide diameter of front haaung.....
Diameter of bmring hore in hearing

support .. e o ey
Dhepth of grooves in cone ]ming PO
Diameter of rear bearing bore in case
Inzide diameter of rear bearing .
Outside diameter of rear beaving
Fit of front bearing on output shaft
Fit of front bearing in support ..
Fit of rear bearing on output shaft
Fit of rear bearing in hore in case

171. Reduction Unit Parts (303M)

FPoint of mecsurement
Depth of grooves in piston lining
Approximate free height of spring.
Compressed height under 580 to 8512
|« O R SR S A, CENER .
Thrust \-ashr.r th:rkness
Tnside diameter of clutch drum plstun
hore

: : :

- E

CRAPD 374247 i

Sizes and fifs of E I‘-'
et paris

i

L7716 to 1.7721 il

19680 Lo 1.OGES
3.5427 to 3.5433

2.5431 to 3.5441
010 to 0020
32,3463 to 33473
1.7712 to L7717
33465 to 35469
00001 L Lo 0.0000L
000145 to 0.0002T
L.001L to 0.008T
000081 to 0.0006T

Sizea and jits of
Hes parls

rLO10 to 0.O20
0.500

0168
0087 to 0.091

7.248 to 7.252
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Figure 287,

flgure Rt{:r«nun

Ne.

238

tlar

E
F

G

ey

NE ZECR

oo

§
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Repair and rebuild standovd peints of measwrement for
reduction unit case and parts (308M).

Point of monsuremont
Outside diameter of cluteh droam hub.
Inzide diameter of direct cluteh piston
BOPE i st
Dutside diameter of direct clutch

DEBEON e
Width of notches in divect eluteh

DUREON. ooiunnisiis i isersrinisstapanssis iy -
Width of square nolches in driven

o] 1L e e e R I S

Thrust washer thickness _.
Backing washer thickness
Overall length of bearing spacer.. ...
Approximate free length of inner re-
leame-apeing o e
Compressed length under 14 to 16 lb.
Approximate free length of outer
release spring
Compressed length under 22 to 26 1b.
Approximate free height of spring .
Compressed height under 420 to 588
o e o S0 UL Tt o et i 2 g
it of direct cluteh piston in eluteh
drom bore ... W
Fit of direct clutch piston over clutch
driie b R

Sizea and fita of
nele parta

3.2445 to 3.2465
3.2505 to 8.2585
7.089 to 7.109
0,375 to 0.379
0.376 to 0.378
0.087 to 0,091
0088 to 0,053
3.724 to 3.728

2V
1144

2344
11444
0.422
0,200
0.139L to 0.168L

0.0041 to 0.009L

Figura
Na,
b

36 &
HiH]
an
Bl
61
51

b1

- wAd O

Figure 288,

Reference
letier

N

A, B,
and C
H

Dand F

N and
LL

AA, BR,
and KK
MM

peduation wnit ports (S03M ).

172, Torque Wrench Specifications

Location

RAPD 374249

Front oil pump intake pipe to rear servo

BETEN | s s s s e

Front and rear servo to case bolts ...
Front and rear oil pump intake pipe to

rear oil pump serews (301MG) ...

Transmizsion control valve exhaust body

to outer body serews. .. ... .

Transmission control valve inner body to

onter body serews ..
Transmission control valve detent

plunger retainer to outer body screws.

Transmission control valve inner body

cover to inner body serews ... .

Repatr and rebuild standerd points of messurement for

Targua
fEb=fe )

3 to 4
28 to 28
3 to 4
3 to 4
3 to d
Jtod

3 to d

279




Now lotte;
51 11'? AL
AR
b1 AL and
AM
70 G
70 H
T0 K
T N
TO Q
T0 v
T3 L
T3 8
T3 W
KK A
A5 u
45 A
fb 8
115 P
120 K
128 CC
128 or H
147 b
148 H
148 K
148 L
148 N
156, D
165 CG
156 Do
156 HH
168 .
169 L
161 E
161 E
161 K
280

Location

ad  Tranamission control valve front body

to inner body serews ... eyt
Transmission control valve frunt hl}dF’
plate to front body screws .
il cooler mounting nuts
0il pan drain plage .. o

0il pan to case cap SCreWS. .o
il pan oil sereen bolt, RO
(il pan to case stud nut,s LIRS

4] eooler cover to oil pan holl:a
Front servoe body pipe plugs
Front servo eylinder to body bn:-!ta i
Front serve body pipe plog (301MG)
Rear servo accumulator piston spring
retainer to accumulator body bolts ..
Front oil pump body to cover bolts .
Rear oil pump cover to body bolts
Governor bushing retainer to gpovernor
body screws ...
Rear planetary unit rear d: um mte: nu.l-
teeth gear to rear drum serews.
Center bearing cap bolta &
Output shaft bearing remmm to tmns-
mission case boltz (B01MG)

Reverse center gear attaching bolts
Output shaft bearing retainer pipe pluga
(308M)
Dutput shaft bearing r:-t.uiner Muda
(S03M) e
Cutput shaft bearing retufnar ptpa ]:Iugq
(B0AM)
Output shaft hcmmg' 1et.a.111er' pipe |:|Iup:
Reduction unit control valve cover to
body bolts (308M) . =
Reduction unit control vulve preasure
regulator valve stop plug (308M)_
Reduction unit econtrol valve pipe plug
(303M) . o
Reduetion unit mntml vah':- ]}Jpr_ plu;;
(303M) . e o
Reduction umt. 011 pump cover tcr budy
bolts {202M)

Reduction unit nccumulatur cover plpﬂ
plug (302M) . B o
Reduetion unit accumulutnr cover tcr case

bolts (308M) .
Reduetion unit eutput ahaft fmnt hr_mr-
ing support to case bolts (303M)_.
HReduetion unit control valve to case bolts

Torque
flb—fe}

3 to 4
3 to d
150 to 140
36 to 456
15 to 18
2to 2%
10 to 13
15 to 18
6t
Gto 8
g to 10

10 to 13
12 to 15
10 to 12
Aiod

3 to 4
40 to b0

28 to 33
156 to 18
8 to 10

23 to 2B

15 to 18
18 to 28

G to 8

a5 to 40
25 to 80
15 to 18
G to 8

26 to 30
23 to 28
23 to 28

33 to 37

TAGOD 10142B »

Figure Referenece

MNa, letler
161 Vand W
151 X
161 CC
176 A
175 N
178 AA
181 D
181 Q
182 B
182 C
182 Q
182 W
182 X
197 E

TAGO 100421

Lasadion

Reduction unit case to output shafl bear-
ing retainer bolts (303M) i

Reduetion unit ease to output shaft ]:H:ar-
ing retainer stud nuts (303M).

IRedoction unit oil pump to cnze bolts

Input shuft nut AR

Front oil pump cover 1.{: t.mmsmlsuwn
caga bolts .

Heduction unit mtemal gear tﬂ t'i!dllc—
tion eluteh drum bolts (S08M}

Side cover to case cap SCIEWS . ceeeneeee

Control valve to ease bolts .. .

Front band adjusting cap

Front and rear band adjusting st:up
serew locknut S AR PN

Transmission oil pmssurc rcgulntm
valve plog . &

Roverse h‘imkm hrackat tcr case h-olts

Rear oil pump to tranamission case ]'.K:I].tﬂ

Outpat shaft bearing retainer to trans-
mission case holts (303M).

Targice
[lb=fe)

23 to ¥y
23 to 28

10 to 12
a0 to GO

10 to 13
28 to 383
10 to 12
fi to B

16 to 18
40 to 50
36 to 45
10 to 13
15 to 18

42 to 37




APPENDIX
REFERENCES

1. Publications Indexes

DA pamphlets of the 310-series and DA Pam 108-1 should be
consulted frequently for latest changes or revisions of references
given in thizs appendix and for new publications relating to ma-
teriel covered in this technical manual

2. Supply Manuals

The following manuals of the Department of the Army supply
manual pertain to this materiel

a. Destruction {o Prevent Enemy Use,
Ammunition Explosives, Bulk Propellants and

Explosive Deviees ... . 5M 9-5-1376

b. Grenernl.
Index of Supply Manuals—Ordnance Corps. DA Pam 310-29
Introduction ... e ORD 1

¢. Repair and Rsbmm
Abrasgives, Adhesives, Cleaners, Preserva-

tives, Recoil Fluids, Special Oils, and Re-

lated Items __ ORD 3 SNL K-1
Antifriction Bearings and Rehted Items.. . ORD 5 SNL H-12
Lubricating Equipment, Acecessories, and Re—

lated Dispensers ... . _____0ORD (*) SNL K-3
0il Seals _ ORD 5 SNL H-13
Standard Hard“ are oo oo o RDE BNL H-1

d. Vehicle.

Infantry Vehicle, Armored, Tracked, M59
PRy ...._ORD 9 SNL G-280

Truck, Cargo: 3% J.Dn E X ﬁ, “n'I'IEa, MEll
Truck, Dump: 2816-Ton, 6 x 6, M215; Truck,
Tank: Gasoline, 214-Ton, 6 = 6, 1200-Gal.,
M217: Truck, Tank: Water, 214-Ton, 6 x 6,
1000-Gal., M222; Truck Tractor: 214-Ton,
6 x 6, M221; Truck, Van, Shup 2L5-Ton,

6 x 6, M220 it N __ORD 9 3NL G-749
(*) See DA Pam 310-28, Index of Supply Manuals—Ordnance Corps, for
published types of manuals of the Ovdnance section of the Department of
the Army supply manuals,
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3. Forms

The following forms pertain to this materiel:
DA Form 9-1, Materiel Inspection Tag
9-3, Processing Record for Shipment and Storage of

DA Form

DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DA Form
DD Form

4. Other

8-T1,
9-T17,
9-T8,
9-79,
9-80,
9-81,

Vehicles and Boxed Engines

Locator and Inventory Control Card

Job Order Register

Job Order

Parts Requisition

Job Order File

Exchange Part or Unit Identification Tag

446, Issue Slip

447, Turn-In Slip

460, Preventive Maintenance Roster

468, Unsatisfactory Equipment Report

478, Organizational Equipment File

811, Work Request and Job Order

865, Work Order

866, Consolidation of Parts

867, Status of Modification Work Order

6, Report of Damaged or Improper Shipment

Publications

The following explanatory publications contain information
pertinent to this materiel and aszociated equipment:
. Destruetion to Prevent Enemy Use.

Demolition Materials . TM 9-1946
Explosives and Demolitions i FM 5-25
Ordnance Service inthe Field ... FM9-5

b. General.
Inspection of Ordnance Materiel in Hands of

Troops - _TM 9-1100

[natruction (J.u;dn:; Opt‘*ldLlﬂ‘l‘l .:1111.[ Malntemmu:e ni’
Ordnance Materiel in Extreme Cold (0° to —65°

F.)

.............. e TM 92855

Truck, 2”‘.-=TDTI ﬁ X I:'i “Ir'['l‘:h. M211, ME'I{:. M217,

M220, M221, M222 ... L0 9-8024
Carrier, Personnel, Full '1r.:a.t,ked ﬁlmmed M59 1.0 9-7002
Ordnance Maintenance and General Supply in the

Field .

_FM 9-10

ch'm'r? uﬂd Rcbm!d

Abr-mwe Cleaning, Preserving, Sealing, Adhesive,
and Related

Materiel

TAGD 101428

Materials Issued for Ordnance

ST ey L o TM 9-850
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Instructio.. guide: Care and Maintenanee of Ball

and Roller Bearings ... TMB37-265
Lubrieation .. S o _TM 9-2835
Maintenance of Supplies and Eqmpmmt Mamte-

nance Responsibilities and Shop Operation_____ AR T750-5
COrdnance Maintenance: Vehicular Maintenance

Equipment; Grinding, Boring, Valve Reseating

Machines, and Lathes.... i . TM 918840

d. Shipment and Limited Storage.
Instruction Guide: Ordnance Preservation, Pack-

aging, Packing, Storage, and Shipping .. TM 9-1005
Report of Damaged or Improper Shipment ... AR T0O0-58
Marking of Arctiec Lubricated Materiel and Equip-

oaemnl e s . BR T46-80-10
Marking uf Dversea ‘%uppi}r e 3 TA6-30-5
Shipment Digit Marking... . L SR T46-30-6
Military Standard-Marking of Shlpmcnts e MIL STD 1290

Ordnance Storage and Shipment Chart Group G:
Major Items and Major Combinations of Group

G oo R R TRB 9-088C-G
Army Shippmg Document S o TM 3B8-T05
Preservation, Packaging, and Packmg uf Military

Supplies and Equipment.____ o THM 33-230
Processing of Unboxed and Unecrated Equipment

for Oversea Shipment . SU— Y - Y -
Protection of Ordnance General SllppllLE in Open

Storage:. oo e e e o 1 TR B

Standards for Dverqeu Shlpment and Domestie
Izsue of Ordnance Materiel Other than Ammuni-
tion and Army Aireraft . . . TB ORD 385

1 Copies may be obtained from Aberdeen Proving Ground, Aberdeen,
Maryland.
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INDEX
Parngraphs Page
Cleaning :m-'.l ms‘pmtmn e 121 100
Disassembly 120 . 188
Removal .. 123k 198
Repair and rubmld Htﬂndﬂl‘dh 169 276
Adjustments:
TR TR it s 17 20
Front band . 34, 144 a2, 237
Rear band N 145 230
Throttle and manual lmkage : 18 20
Air-check of action of servos, clutch, and fnr
oil Ieaks .o TN PRI fiﬁ i
Afr-cheek of case paasages _____ 30 28
Allocation, field and depot rnamtcnance iScﬂ i
Field and depot maintenance.)
Blocker bracket, reverse. (Sece Heverse
blocker bracket assembly.)
Carrier, front planet, assembly:
Cleaning, inspection, and repair ...—... 103 146
Installation (with wnits) . . .. 123 221
Removal (with units) . SR T e 73 76
Repair and rebuild stﬂudm :15 .................. 163 268
Carrier, reverse planet, assembly:
Cleaning, inspection, and repair:
B0IMG e e —— 106 158
308 o 109 173
Inztallation:
301MG RTPELLN, SRR 135 224
303M ads e 137 227
Removal:
MG R T2 74
SORME i e 1 71
Hepair and rebuild standards:
20IMG T T 164 260
3“3M g ran I 1[;5 271
Case, reduction unit {3ﬂ31"r1]l
Aszembly . e 125 149
Cleaning, inzpection, nnd rcpmr.. - 124 198
Dizassembly ..o 128 192
Installation 152 251
Removal ... B8 49
Repair and rebu;]d sl;audmd‘l ..... 170 276
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Case, transmission, inspection and repair ...... 5
Cluteh drum, reduetion ...
Common tools and e:|ulpment
Control valve assembly, mdmtiﬂn umt
(B0BM) :
Apgembly e onon e e
Cleaning and inspection
Disassembly
Imstallation
Remaoval e
Bepair and rehul]d standards
Control valve assembly, transrmssmn:
AssemMy .
Cleaning, inspection, and repair . _
Disassembly
Installation _
Ramowal ... -
Eepair and rebuild standﬂrds ..... s i
Cooler, oil. (See 0il pan and eooler assembly.)
Cover, side. (See Side cover.)

Diaks dgavsmil) o e e s
Deseription {general) —

Field and depot maintenance allocation .
Forms, records, and reports

General data. (See Data.)
General description. (See¢ Deseription.)
Governor and rear ofl pump assembly. (See
Rear oil pump and governor assembly.)

Governor, transmission:

Installation ____ .. S

Bemowal _.__ R

Repair and rebulld standards

Improvised tools
Input shaft:
End play checlk:
At assembly (301IMG) .
© At assembly (303M) ...
At disassembly . .
Inspection and repair:
301MG . e i e
i) R
Installation:
11 PP USSR vy SOUS
dosM o e B ——
Removal:
0IMG - £ AR,
SR e
Repair and 1ehm1d standurds*
MG S —
aeM
Inspection (during dlaasscmhlyj L
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Paragraphs Paga
131 218
1] &0
9 8
116 185
116 181
114 181
51 44
Al 44
167 273
T6 a0
76 79
T4 78
38, 148 36, 241
87, 64 85, 63
157 267
[ 8
4 b
2 2
3 4
42 a8
41 37
162 266
11 16
136 226
140 233
n2 G
106 158
109 173
136 224
137 287
72 74
71 71
164 269
165 271
il 46
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Leaks, oil _ 1 =
Leaks, water ... e

Model differences B ARG

0il cooler. (See Qil pan and cooler assembly.)
0il leaks. (See Leaks, oil.)
0il level. (See Lewel, oil.}
0il pan and eooler assembly:
Aszgembly _ A N it
Cleaning and 1napmhun ............... e
THtsgembly. oo e
Installation:
AIMG e
303M R
Ttemoval;
301MG
RN d
4] pressure tests. (See Tests.)

0il pump, front:

Assembly .

Cleaning, inspection, and repair. .. i
Disiansgubiby oo S e
Installation : RSO AT
P T g R S P =

Repair and rebuild standurdu S
0il pump, rear. (See Rear oil pump and gov-
ernor assembly.)
0il pump, reduction unit IEGEM}I 5
Assombly 2+ L
Cleaning and mspeet.mn Sl s
Dizazsembly S
Repair and rebuild standards S——
0il, tranamission e

Output shaft:
Aszembly:
BOEMG s e s s
BB e e
Disassembly :
T [
JoaM §
Inspection and repair:
B e
1] R — RO
Installation:
S01MG .. e
{ Removal:
l mmMe R st
| Repair and rebuild standnrda.
AMG el
oM ol o

TAGD 1014ZR

Par

20
21

82
81
&0

47, 150
46, 160

45, G0
44, 60

91
a0
89
134
T0
161

119
118
117
168

1T
110

106
108

106
100

135
187

T2
Tl

164
165

Jhs

Pago
20
20

0%
a7
. 98

41,944
40, 244

39, 69
38, 6O

118
118
113
222

Tiy
265

188
188
187
274

3z

167
173

155
172

158
178

224
22T

T4
71

269
271
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Planetary unit, front;
Azgembly ___ R e
Cleaning, inspection, and repai
Dizassembly . _______ it
Installation (on earrier).
Removal (from carrier)

Flanetary unit, rear:
Agsembly LASERARE
Cleaning, inspection, and repair
Disassembly _
Installation (on carrier) .
Removal (from carvier)
Repair and rebmild standards

Pressure regulator valve, transmission. {See
Valve, pressure regulator.)

Pump, oil, front. (See 0il pump, front.)

Pump, oil, rear. (See Rear oil pump and
governor assembly.)

Pump, oil, reduction unit. (See 0f] I,
reduction unit.)

Rear oil pump and governor aszembly :
L o | R
Cleaning and inspection .
Dsassembly s o e
Flange and pump drive gear replacement
Installation ___
Removal . : :
Eepair and rebuild standards_

Records, (See Forms, reeords, and reports.)

Reduetion unit case. (See Case, reduction

unit.}

Reduction unit eontrol valve azsembly. (See

Control valve assembly reduction unit. }

Reduction unit parts (303M) :
Inspection and vepaiv.__
Installation
Removal EEL e R I o
Repair and vebuild standards

Eeports. (See Forms, records, and reports.)

Retainer, output shaft bearing:

Azzembly:
A031M

Disaszembiy:
BOIMG: - e e e
A08M -

Inspection and vepair:
30IMG
SN
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Paragraphs Paga
90 136
98, 103 132, 146
aT 129
104 151
o6 128
163 268
102 143
101, 103 141, 146
100 139
104 151
96 128
163 268
a5 124
HE 122
92 121
04 124
138 Z28
(it} 60
162 246
129 207
151 245
oo Bl
171 . 277
107 16T
113 179
105 hb
111 174
16 15
112 17
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Fi iphs
Retainer, output zhaft bearing—~Continued
Installation:
301MG 135
L] G PR i AT ST 139
Eemoval:
S01MG . e W LIS o T2
303M G
Repair and rebuild standards:
S01MG 164
b1 U N SR e 1646
Reverse blocker bracket aszsembly:
Assembly L Th
Cleaning and inspection ... 73
Disassembly oo nee 0 o ey il
Inptallation: ceve e e e - 40, 147
Removal el 39, 64
Repair and rebuild standards____ s 158
Road test. (See Tests,)
Scope (of disazsembly proecedures). .. b4
Seope (of manual) L e i 1
Service and external adjuztments:
Front band adjostment .. .. 34
Linkage maintenanece 33
Transmizsion oil i RRn a2
Servo, front:
Agzembly - ;13
Cleaning and inspection ____ B4
Disaszembly __ s T 83
Installabion . e e 49,142
Removal:
I01MG R 48, 67
Repair and rebuild standards 159
Servo, rear:
Al e e 88
Cleaning, inspection, and repair. . . &7
Disassembly . . i hiliy
InstaWakion oo v bny e 49,143
Removal:
A01IMG oo ' " 48, 67
308M o IR =S A8, 66
Repair and rebuild standavds 160
Shaft, input. {See Input shaft.)
Shaft, output. (See Output shaft.)
Side cover:
Inzpection . P SN )LD i Lan
Installation ... EE— 36, 149
Removal R S S 35, 61
Special tools and equipment . 4 10
Tables:

Cluteh piston selective szize (large) ol
seal ring {table VI)
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Paga

224
231

T4
1

269
253

95
4
4
37, 241
37,63
2610

46
e

az
a2
az

103
102
100
43,235

42, 68
42, 65
263

110
107
105
43, 235

42, 63
42, 465
263

212
34, 243
32, 59



