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CUWARNING
STUDY THE OPERATION AND MAINTENANCE
INSTRUCTION MANUAL THROUGHBEFORE'STARTING. |
TAINING: FUETING OR SERVICIN

The: Operatton and Mamtenance Instructnon Manual prowdes the*
instriictions .and procedures. for.starting,.aperating,maintaining, fizeling,
shutdowp-anid-servicig that AreTECBESHry 16T ﬁrﬁﬁéﬂ?”"&ﬁ"’auctmg the
procedures for overhaul of tH& réta’ted‘components outlmed m this
Service. Manua| % b S S el P

'“5 g

SRR X

This Symb0| is yeur;safety—aiert signw NMEAN ;
ALERT!YOUR SAFETY L INVOLVED, ...
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Read and heed all safety mstructlons carrying the signal words

WARNING and DANGEF{

Machine mounted safety S1gns Ah‘a‘v-é- béeti ’color coded yellow with
black borders and lettering for warnmg and red with white borders
and lettering for danger points.
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SAFETY RULES

GENERAL

Study the Operation and Maintenance Instruction Manual be-
fore starting, operating, maintaining, fueling, or servicing
machine,

"tRead and heed all machine-mounted safety signs before

-~ starting, operating, maintaining, fueling or servicing machine.

Machine-mounted safety signs have been color coded yellow
with black border and lettering for WARNING and red with
white border and lettering for DANGER points.

Never attempt to operate the machine or its tools from any
.position other than seated in the operator's seat. Keep head,
body, limbs, hands and feet inside operator's compariment at
alltimes to reduce exposurels hazards oulsnde the operator's
compartment.

Do not aliow unauthorized personnel to operate service or
maintain this machine.

Always check work area for dangerous features. The follow- '

ing are examples of dangerous work areas: slopes, over
hangs, timber, demolitions, fire, high walls, drop off, backfills,
rough terrain, ditches, ridges, excavations, heavy traffic,
crowded parking, crowded maintenance and closed areas.
Use extreme care when in areas such as these.

An operator must know the machine's capabilities. When
working on slopes or near drop offs be alert to avoid loose or
soft conditions that could cause sudden tipping or loss of
control.

"o not jump on or ofi machine. Keeptwo hands and one foot,
“'or two feet and one hand, in contact with steps grab rails and
‘handles at all times.

Do not use controls or hoses as hand holds when climbing on
or off machine. Hoses and controls are movable and do not
provide a solid support. Controls also may be inadvertently
moved causing accidental machine or equipment movement.

Keep operator's compartment, stepping points, grab-rails
and handles clear of foreign objects, oil, grease, mud or snow
accumulation to minimize the danger of slipping or stumbling.
Clean mud or grease from shoes before attempting to mount
or operate the machine.

Be careful of slippery conditions on stepping points, hand
rails, and onthe ground. Wear safety boots or shoes that have
a high slip resistant sole material.

For your personal protection. Do not attempt to climb on or off
machine while machine is in motion.

Neverleave the machine unattended with the engine running.

Always lock up machine when leaving it unattended. Return

keys to authorized security. Heed all shut down procedures of

the Operation and Mamtenance Instruction Manual. Always

C net the parklng brake when Ieavnng the machme for any
tason.

Do not wear rings, wrist watches, jewalry, loose or hanging
apparel, such as ties, torn clothing, scarves, unbuttoned or
unzipped jackets that can catch on moving parts. Wearproper
safety equipment as authorized for the job. Examples: hard
hats, salety shoes, heavy gloves, sar protectors, safety
glasses or goggles, reflector vests, or respirators. Consult
your employer for specific safety equipment requirements.

Do not carry loose objects in pockets that might fall unnoticed
into open compartments. Do not use machine to carry loose
objects by means other than attachments for carrying such
objects.

DONOT CARRY RIDERSunlessthe machineis equippedfor
carrying people to reduce personal exposure to being thrown
off.

Do not operate machinery in a condition of extreme fatigue
or iliness. Be especially careful towards the end of the shitt.

Roll Over Protective Structures are required on wheel load-
ers, dozer tractors, track type loaders, graders and scrapers
by local - or national requirements. DO NOT operate this
machine without a Roll Over Protective Structure.

Do not operate a machine without a falling object protective
structure (FOPS).

Do not operate this machine without a-rear canopy screen
when machine is equipped with rear mounted towing winch.

Seat belts are required to be provided with roll over protective
structures or roll protection cabs by local or national regula-
tions. Keep the safety belt fastened around you during opera-
tion.

Where noise exposure exceeds 90 dBA for 8 hours, wear
authorized ear protective equipment per local or national
requirements that apply.

Keep clutches and brakes on machine and attachments such:
as power control units, winches and master clutches adjusted
according to Operation and Maintenance Instruction Manuals
of the manufacturers at all times. DO NOT adjust machine
with engine running except as specified.

Do not operate a machine with brakes out of adjustment, See
the Operation and Maintenance Instruction Manual,

Move carefully when under, in or near machine or imple-
ments. Wear required protective equipment, such as hard
hat, safety glasses, safety shoes, ear protectors.

To move a disabled machine, use a trailer or low boy truck if
available. If towing is necessary, provide warning signals as
required by local rules and regulations and follow Operation
and Maintenance Instruction Manual recommendations. Load
and unload on a leve! area that gives full support to the trailer
wheels. Use ramps of adequate strength, low angle and
proper height. Keep trailer bed clean of clay, oil and all mate-
rials that become slippery. Tie machine down securely to
truck ortrailer bed and block tracks (or wheels) as required by
the carrier.
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Always before:lsaving:the Speratct’s sBai and aftar maklng

certain al-peoplé are Elaarct thé machinie, slowly Iower the

attachmients or-tools fiat 1o the: ground in a posmvb ground )
suppoit ‘position:-Move any' miilti- *purpose 1061 16 posmve .
closed posmon Returnié controls o'hold: Place transmis-
sion control in neutral and move engine controls 1o off,
position: :Engage-all contro! 1ocks, set" parklngibrake and
openarfd lock thé master (key; if §oequipped) switch,
Operation and Mainténance Instruction Manual.” <

g B

Alwsys: follow the: shut down instructions as outhned |n tha
Operation and’ Mamtenance Instructlon Manual ‘ v

(ndf__

MAINTENANCE

Do not pérform:dny wotk on équipment that rs not authonzed
Followthe Maintenance or Service Manual prooedures

e

Machine should not be serviced with anyone in the operator s .
seat'unless they“ars qualified o operate!he machlne and are i
assistingin tha serwcmg ! 3
Shut off engine and disengage the Power Take Off lever rf s0.
equrpped before anemptmg ad Justments or servrce Y

Always 1irn’ the master switch (key SWitch if'so equvpped) 6
the OFF position before cleaning, repairing, or servncung and .
when parking- machme 10 forestail umntended or unauthor- .

|zedstamng R ¢

Dlsconneci battenes and TAG all controls accordmg to. local “- -
or national requirements to warn that work is in progress.
Block the machine and all attachments 1hat must be raased ,
per local. or natroral requrrementsw N " "
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Never lubncate service or ad;ust a machine with the englne "
running, except as called for in the Operation and Mainte-
nance. Instruction *Marual." Do not wear Ioose ciothrng or
jewelry riear moving pans ‘ S
Sy Tt L Yo« . v
Do not run enginewhen rei uehng andusecareif engme is hot
due to'the zne:reased possrbnhty of afure rf fuel ls’spllled (i
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Do not $moke or permit any open flame or spark fiearwhen ™"
refuehng. or handhng hnghly ﬂammable matenals

R 1F -

Always pIace the fuel nozzle agamst the side of'the filler =
opening before starting and during fuel flow. To reduce the .
chance of astati¢ electnchy spark, keep contadt tintilaker fuel
flow is shut off. e A
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Do not:=djust: englhe el pump when t ' rﬁ; éh};‘é: i's‘"iri:
motion. v .

Never attempt:to Ehéck or adjust fan behs when engme is.
running.

When making equipment checks that feguire running of the
engine, have an operator in the operator s seat at all times
with thetmeshanisin Sight. F‘laoe the transmlssron in nemral
and set the brakes arid'locki KEEP HANDS AND CLOTHING
AWAY FROM MOVING PARTS.
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Avoid runnmg ongme with open unprotected airinlets. lf suchc
running is unavoidable for service reasons, place protective
scresns over all inlet.openings before servicing.engine: - |

- o= s Tl

Do not place head, body, limbs, feet, fingers;or-hands nisar":
rotatmg fan or belts Be. especrally.alert around a: pusherﬁan
satnte ath o IR
Keep head, body Ilmbs. feet flngers or hands away from
bucket, blade or rjpper when in-raised;position.. = 3
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lic system or wrnches is requrred for.service or rnamtenance

do not ralse orlowerattaohments from any position otherthan?
when seated in the operator's seat. Before starting. machine *

or moving attachments or tools, set brakes, sound horn and
call for.an.all clear, Raise attachmants slowiy e B
Never place head body, hmba ieet ~fmgers -OF hands mto an -
exposed pomon between uncontrolled or unguarded scissor.
pomts of.machlne wrthout first:providing-secure: b!ockmg LoE
Never align holes wnh fmgers or hands - Use the pmpar
aligning tool.

-l N £
voe g :

Drsconnect battenes before worklng on electncal systam or
repair work of any kind.
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TR

Check 1or'“ff1,i‘él‘.lqr \'tf:“atjeary electrolyte leaks:before starting : -

service or maintenance-work. :Eliminate.leaks 'before pro-
ceeding. C
BATTERY.GAS IS HIGHLY.FLAMMABLE Leavebatterybox -
open to.improye ventilation-when charging-batieries.:Never -

check charge by placing metal objects across the posts.Keep
sparks or open flame away from batteries. Do not smoke near
battery .to; guard. agamst the . possrblhty Lof ans aocrdental‘
explosn::n Lo

)
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Do not charge batteries in a closed area. Provide proper
ventilation to guard against an.accidental explosionfrom an> - *
accumulation of explosive gases given:off'in: the.chatging '
process.
Be sure 1o  connect th the booster cablas 10 the proper’lermmals
(+1to+)and (-to -) atboth ends. Avoid shortingclamps. Follow
the Operataon and.,Mamtenancealnstrucmn Marrua! proce-
dure. ... . ar
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Duetothe presonoe ofjlammable ﬂuid »hevercheck orfill iuel -

:  tanks; storage: batteries or use startér- fivid' fisar fighted

srnokmg rnatenais or,open flameg-or: sparks‘?
T UNAD S0t T et J

Rust |nh|bnors are volatrle and ﬂammable Prepare parts in -
well ventilated place. Keep open flame away - DO NOT .
SMOKE. -Store. containers.in a“’cooiw@ellventilated p1 ‘ ]
secured agamst unaumonzed personnel Al ww
[ TS S oEDw E LW
Do not usa an cpan ﬁame as d hght Sotrce td JOOK foF I
or for inspection anywheré on ‘tha machi'ne a i

it Tt mi s iy nd s
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-
DO NOTpile cily or greasy rags - they are afire hazard. Store
in a closed metal container.
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Never use gasoline or solvent or other flammable fluid to
clean pans. Use authonzed oommercral non-ﬂammable.
nonf-'roxlcseIVemsw T TR
i
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- Never place’ gasolme of digsel fuel ifanopen pan, < -

Shut-off-engine and be sure all pressure i sys‘em hae been
relieved:beforeremoving panels; housings:; jcovers, and caps.
See Operauon and Malmenance Instructlon Manua[ .
SV o R
Do not rernove hosee orcheckvalves inthe hydrau]rcsystem‘“
without first removing load and relieving pressure on the
supporting :cylinders.:Turmn radiatsrtaplowly 10 relieve ™
pressure before removing.:&dd. codldnt: Bnly-wiih* engme' uf
stopped -or.:idlingzif -hot: See’ Operatienaand*‘Mamtenanc.e E
instruction. Manual’ v e el e e
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Fluid escaping under pressure frofh-a very smal} holé cdn '
almost be invisible and can have sufficient force o penetra‘re oy
the .skin;-Use-a“piece -of ‘card :board-or. Wood. {d ‘search for“ o<
suspected pressureleaks: DO NOTWSE HANDS., &' m;ured
by escaping-fluid, see: a dactor 4t Gricé. Seribut inféction ™
reaction can develop I proper medrcal treatrnent |s not
administered immediately..© "~
Never use any gas other than dry nitrogento charge accumu-
lators. . See Operation and:Maintenance Ihstrtictlon ‘Manua
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When making pressure checks use the correct gauge for
expected ‘pressure.: See the ‘Operatioly ahd Marntenance
Instruction Manual.or Service Manualfor giidance. o
For field service, move machme to ievel ground it possrble
and block machine. H:woik i’ absd1uteb9 ‘fidcessary’ on’an
incline, block machine -and its attdchmenits’ lsecu\’ely“Meve "“j

the machineto |evel ground as:§oon‘as possible.’
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Brakes -are meperatlvewhenmanualiy reieesedforsemcmg o
Provision must be made to maintain control of the machineby * ***
blocklng or other means.

oo Lt N wRLTT S T T vl T
Block all wheels before bieedmg or d1seohnectmg any brake
system lines ang cylinders.st;, « = o sl

EACAT

Never use make shift jacks when ad‘ ustrng track tension.
Follow- the Undercerriage: Servuce Manal; & W .
AR W ety A5 LT
Knou( your jackmg equrpmem and 1ts‘capacr*y~ Be sufe the ’
jacking point used on'the machine is appropriate for the load- *
1o be applied. Be sure the support of the jack at the machine
and underthe )ackae appropriate.and stableAny:équipment - ~
up on a ;eck Js, dangerous:Transfer load»to:appropriate " o
blocklng asa safety measure before proceeding With Servizg 191 '
or maintenance work accordmg 1o local or national require-
ments.
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Always b{ock‘y.nb extemal uppon any linkage orpart.on f i

machine that requires work, underthe faised linkage, parts, or- ik

machine per local or national requirements. Never allow
anyone to v}@li&under orbe: Qearunblocked raised-equipment.

Avoid” workmg or walk\ngaunderrrareed blocked equipment
‘unless you are assured of your safety
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\hoen servicing or maintenance requires access to areas that
cannpt be reaehed [rom. the. ground; use:asladder:or siep.:s.
plattorm that meets laca| OF. natrenal requrremememorreaehv-
the serwce pornt if such Iadders gr.platforms,are potsavails
abié, use Qhe maéhlnghagd ,hclds.and, steps:as; prevnded‘;u,
Perform all service ot f memtenanoe, carefully,.»« ~ ; TR i
- CuGin o WG W
Shap orfle ' serwce plaﬂe;ms,and ladders used tp rramtam
ervi “g:hfnery shouid, be construetedandme;n!ameriw
; Lnatronal requirements;.
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Lift and handle aIL heavy parts. with.a liting device.ofiprapgn- ..
capacny Be sure parts are. supported by proper: simgs;egd m\
hooks. Use lifting eyes if provrded Watch out for people inthe

vicinity. ST TP AN

In lifting 2 and handhng heavy,parts,, slings mustbe of adequate - :
strength’ for fﬁe purppse mtended, and. must be.in .goediu™
condition.

i
o

Handle aII part:, wrth extreme r:.are Keep hands and: imgers Lt

ey
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such as safety glasses heavy gloves, safety shoes

LT N RRRAT

Whed® usmg compreesed arr forr cleaning parts use: safety
glasses with §ide shields’ orgoggles Limitthe pressureto 207
kPa (30 psr),accordmg to. local or. nat'onalrrequarements' faine

@t

et
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Wear welders protertlve eqmpmem such a2s ,darkpsafe'ry.u "
glassés, helmets protechve clothing, gloves and safetyshoes “a
when welding or burning. Wear dark safety glasses near
welding. DO NOT LOOK AI'ARC W.THOUTPBOPER EYE =2

PROTECTION

Lipmis B AR U &'

< N 1 "(‘ . s ”‘-” s .
Replace séaf Befts’ everytwo yearspnopen canopy: umts‘and '
every three years on machines with cabs or at change of
. S gL My -

g .,:q. e 2 AT L
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Wear proper proTec1 \ e equrpment such.as safety goggies ORI
safety “glasses’ ‘with' side shields, hard hat,: safety -shoeg; i
heavy gloves when metalorother partrcles are aptto fly erfal!
ALk B

vteidie® ", e

Use only grounded auxrlrary pevver source-for. -heaters; charg-
ers, pumps and ‘similar equrpmem to reduce the hazards of
electncal shock T .,Mf_ B T R L

T

VAL

Keep mamtenance area OLEAN and DRY Remove water or
oil slrcks‘ lmmedrately
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Remdve sharp edges and burrs from :eworked pa1s S
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Be sure all mechanics tools are in good condition. DO NOT
use tools wnh _.mushroomed, heads :Always :wear galety:

glasses with'side shields. LT

Do not strike hardened steel parts with. anything other.than a- vz
soft iron'dF non-ferfous Ramet. L
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hand ergnals used on pamcular r-jobs-and: drw
know who“has the espohs‘b'hty !oreugnalmg e
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Ekalias :m-ham“

Do not rush. ngl(, do not rug...
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SAFETY RULES

Face tlé%,.access system when climbing up and down.

.
Applythe parking device and placethe transmission in neutral
before startingzt!'se machine.

Do not bypass thé starter safety switch. Repair the' starter -

safety controls if they malfunction.

Fasten seat belt before operating. .

P

Steering should be checked’ tQ both right and left. Brakes“ »

should be tested against engine power. Clutch and transmis-
sion controls shouid be moved through or to neutral pesitions”

to assure disengagement. Operaie all controls to insure

proper operat:on If any malfunctions ‘are_found, park ma-.

chine, shut off” englne repon and repalr before usmg ma-
chine. : : .

It the power steering or the engine ceases operating, stop the
machine motion as quickly as possible, Lower equipment, set
parking device and keep machine securely parked until the
malfunction is corrected or the machine can be safety towed.
Never litt loads in excess of capacity, i .

ya,‘

Should the machine become stuck or frozen to the ground, -

back out {o avoid roll over.

Know and understand the job site traffic flow.patierns.

Keep the machiné in the same ‘geéar going down hill 2s used ™

for going up hill,

When roading a machine, know and use the signaling deviges

required onthe machme Provxde an escortfor roadxng whare

requlred

Always usethz recomme nded transpon devacas when road-

ing the machine.

Do not attempt repairs unless proper tralmng has bee-l.‘—-

proded

Vi

i Observe proper maintenance and repair of all, plvot pins;
hydrauhc cyhnders hoses snap rlngs and rnam atiachmg_
. bols.”

Use extreme caution when rempvﬁ'y adiate
plugs, grease fittings or pressuretags;Park ihe'm
let it cool down before opening a pressunzed comparlrnam

R DR S -

-Reléaserall pressure before working on systems which have

an accumulator.

‘When necessary o' tow the‘miachine, do not exceed the
. recommended towing speed, be surethe towing machine has
. sufficient brakmg capacity 1o stop thetowed load. If the towed

machine cannot be braked, a tow bar must be used or two
towing machines must be used - one in front pulling and one
in the rear to retard. Avoid 1owmg over long dtstances

Alwaysikeep the brakesiand steermg systems in good oper-
ating condition. !

Replécg ‘:aull- miss@dg, illegible or damaged safety signs. Keep

all safefy signs clean.

Do not fill the fuel tank to capacity. Allow room for expansion.

) Wpe up apniled fuel lmmedxately

,A \u 3

JAlways tighten the 1ue| tank cap securely Should 1he fuel cap

be lost, replace it only:with the- wriginal ‘manufacturers ap-

proved:.cap. Use-of a-non-approved cap may result in over-_

pressunzatwn of-the tank. . -0
Never drive‘{he‘ machine near open fires.

. o o ) ':C.'_ S -"‘_"‘ - R .
Use the correct fuel grade for the-operating season. ..
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.......

Manual 73142482 Pg 51 PR 7.6:4 HTA o T et ot

/ Fig.58. Install the double-row béaringgy.

Manual 73059226 ‘Pgi4g - e N (18) into the input accessory drive

f 58,59, . geap(19),-~7- notch,in. bearing: opp051te
o " to the gear teeth. A T L

N N B S A S

Install the dr1ve gear and bear1ng into’
the converter pump, Fig.59, aligning
the gear and pump bolt ho]es. Be sure
notch in bearing is toward inside of

converter pump housing.

——— o o o G n s m R = - R T = . R P G SR A SR A S S An R G RS A AR G G e Em Em A G W P e e R s

Manuals 73142482, Fig.58, and 73059226, Fig.59
' - DELETE GASKET, ITEM 17 -

..-%---_..-----_____.._....--.._-____-_______-__-.._-____--.._....___..______.._-_.___-__......

Manuals 73127734, Fig. B2228
p 73127735, Fig. B2222

3(:;; - Text should read: "Load notch in bearing opposite to gear teeth -- toward
/ inside of converter pump housing."

- Also, delete words "“and gasket".
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ATTENTION: Insert tisis sheet in the front of publlcatlon as record ot' recelpt Replace or add pages
in the pubhcatlon accordmg to mstructlons below.

Additional coples of this supplement are available. Piease Hﬁect jrour“reques\t to:
Fiat-Allis Construction Machinery, Inc., Publications Services Dept
3000 Sauth 63h Street, uprmgflela' ﬂ‘lmozs 62710 U S. A '
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Replace the following like pages.‘

53 (Revised) 54A (Revised 59 = .(Revised), 113 . (Rev:sed)

54 (No change) Blank S o 59A '(Revised). . 114 ‘(No.change)
Reason: ‘
Pages 53 and 54A . - < ‘

As a product improvement, a new converter pressure regulator valve spring P/N 73069440 has been
released for the subject loaders. The new spring improves converter oil pressure to insure a more
stable lube oil pressure under all transmission operating conditions. The new spring requires a dif-
ferent converter valve guide pin setting.

New spring P/N 73069440 is fully interchangeable on tranmmssloﬁs. in field service regardless of
transmission serial number, but the new valve guide pin installation settmg must be observed as
related in illustration 64B.

/ X
It is recommended that new spnng P/N 73069440 replace spring P/N 73044431 in transmissions
when down for overhaul or repair.

Pages 59 and 59A
These pages describe the removal and replacement procedure of forward and reverse gnston ball
check valves. . ’
NOTICE
These changes are i

included in this copy

Any procuctchange described i thls publicaticn is pan -af the continuing effort of Fiat-Allls to make Its’ ptoauct rupomlvo'to
need and 15 .not tc be construsd-as & flald .cernpdign. A product changs may be Incorporated with or® without prior notlu an
obiigation to Fiat-Allls or iIts atfiflates. :
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Additional copies of this supplement.are:available. Please ur reguest’to:

Fiat-Allis Construction Machinery, Inc., Publications Sfffvices Dept.,

3000 South 6th Street, Springfield, Illinois 62710 U#b. A.
Insert this entire mailing in the front of the service manv . e

(See pages 59 and 59A) ‘

Reason: This'supplemient covers the removal, insr y, ;

Diiit ~ vt Bt L e
.ement of the forward and reverse .-

clutch piston ball check valves'which, i / ause hard shifting. e
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Fiat-Allis Construction Machinery, Ine., Technical Publications '
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Reason: This supplement adds information concerning the
installation of the rear cover.
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"ICE: Allis-Chalmers Corporation and FIAT S.p.A. entered zni:o a joint venture =

agreement to combine their mcmufacture_, sale and service of construction
machinery products throughout the world after January 1, 1974.

made to Allis-Chalmers or your Allis-Chalmers dealer, such reference is
intended to identify FIAT-ALLIS Construction Machinery Inc or your FIAT-
ALLIS dealer

© In view oF ¥ the new. enterprise, ‘wherever in this publication reference is e R
C
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agreement to combine. their mcmufar-tur.e, sale and- -Service of.eonetruction ’n
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PAGE DESCRIPTION
4 Figure 3, change callout "FRONT COVER" to "R COVER" .
7 Legend for Figure 3A, item 23 change '"front covef'' to 'rear cover"
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NLICE: Allis-Chalmers Corporation and FIAT S.p.A. entered into a joint venture

agreement to combine their manufacture, sale and service of construction

machinery products throughout the world after January 1,

1874,

In view of the new enterprise, wherever in this publication reference is
made to Allis-Chalmers or your Allis-Chalmers dealer, such reference is
intended to identify FIAT-ALLIS Comstruction Machinery Ine. or your FIAT-
ALLIS dealer
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Write in: Refer to Spring Chart on'page 113 and add fhe following that is underlined:

FIG REF | SPRING NO COILS | DIAMETER
OF WIRE
55 14 Main-pressure r &
valve: S
165-195 range 16 0.125
(2.174mm)
138-165 r ,, 605B) 17 0.118
{(2.997mm)
OUTSIDE FREE LENGTH POUNDS
DIA. LENGTH LOAD |
0.787 . 2.50 96 to 106
(19.99mm) (9 f42mm) .(63.50mm)] {(43.54-48.08kg)
0.754 ‘ 3.61 : ~2.50° 80-90
(19.15mm) | (91, 69mim) ) (63.“5‘011‘}}11) (36.2-40.8 kg)

N



FOREWORD

Always furnish serial number if maklng an inquiry to dealer orfactory
about this machme _ .

Many equipment owners employ the Dealer Service Department for
alt work other than routine lubrication and minor service. This
practice is encouraged, as our Dealers are well informed and
equipped 10 ‘render efficient service by factory traifed ‘mech’anics.

This manual may not be reprinted or reproduced either in whole or
in pan, without written permission of Fiatallis ®.

Ilustrations show standard and optional items.

IMPORTANT

The information in this manual was current at the time of publication. -
It is our policy to constantly improve our product and to ‘make
available additional items. These changes may affect procedures
outlined in this manual. if variances are observed, veriy the informia-
tion through your Dealer. :
Fiatallis is not responsible for any liability arising from any damage
resulting from defects caused by parts and/or components not
approved by Fiatallis for use in maintaining and/or repairing products
manufactured or merchandized by Fiatallis.

Inany case, nowarranty of any kind is made or shall be imposed with
respectto products manufactured or merchandized by Fiatallis when
failures are caused by the use of parts and/or components not ap-
proved by Fiatallis.




TOPIC

10

11

" TABLE OF CONTENTS

TITLE PAGE
General Information - - - - « - - - - ¢ - = - m e e e e et e e s o mmmm - 3
Description and Operation - - - - = - o - o o o cm o o m oo e m oo -----10
Preventive Maintenance = = - = - ¢ & 4 i h e mr et ccemremae=-==2]
Gengral Overhaul Information - = - - = o ¢ {c i mmmm e caanaaa26
Transmission Removal and Installation =~ - = = = = = = - oo -‘31
Disassembly of Transmission Into Subassemblies - - - - -2 -2 - 35
Rebuild of Subassemblies - - = =~ - = = = = - - -~ - - - - --o - 46
Assembly of Transmission from Subassemblies - - - = - - - - = « 67
TRT Transvmission - Operation and Description - - - = = - = - - - 83
TRT Transmission - Disassembly and Assembly - - = = = - = - - - 93
_Service Tools, Wear Limits and Spring Data - - - - - - Tt 109

(Revised November 1980)



TOPIC 1 GENERAL INFORMATION
_1.1 SCOPE OF MANUAL

C 1.1.1

COVERAGE. This Service Manual describes

the operation, maintenance, and overhaul pro-
cedures for the TT, TRT 2221~-1 and TT, TRT-
2421-1 power shift transmissions.

1.1.2

Figure 1l and 3 are representative of the model
configurations covered in this manual. The
various features available for these models
are discussed, and the functionandoperation
of the hydraulic systems and torque paths are
explained. Wear limits information, partsin-
pection procedures, and torque specifications
also are included.

NOTE: Do not confuse references made to the
front and rear of the transmission with the
way the transmission sets in the loader, For
clarification purposes use the following
definitions:

Front = Converter end

Rear = Parking brake end

Left = Control valve side

Right = Strainer assembly side

1.2 MODEL DIFFERENCES

1.2.1
{ TEOUR MODELS. Four basic models are dis-
\_ _cussed in this Service Manual. They are: FIG.1 MODElé TT 2221-1
. 421~
TT 2221-1 TT 2421-1. (OR TT b
TRT 2221-1 TRT 2421-1
1.2.1.1

Each of these models include séeciﬁc asseme=
blies which differ in design or function.

—

NOTE: Only certain areas in this section @JAIIISIIII TI'(II]SIIIISSIBI‘I@

actually apply to the TRT transmission. Manufactured By

These areas are referred to in Topic 9, & Detmoit NDiesel Allison

which should be read first. \ Division of General Motars Corporation
annam;l%mnna

l.2.2 SERIAL NO. | PARTNO. <~

DIFFERENCE. The basic difference between

a 2221 and z 2421 model is in the diameter

and vanes of the torque converter pump, tur- .
bines, and stator. The 2421 models have _@_lMODEL J.G).
larger converter elements., \_ NO- J

1.3 DRDERING PARTS FIG. 2 TRANSMISSION — (8692
NAME PLATE

1.3.1

TRANSMISSION NAME PLATE, The name-

plate (Fig. 2), located on the lower left side

of the transmission housing, has the serial

number, assembly part number, and the

model number assigned to define a specific

=§:§Lgl:r2;§2;153e::;ieor§; cf};:nc:ifrerraenceer;;;lt Also give the Loader Model and serial number
A ’ » ng 1

be sure to include all three numbers (and When o’rdenng parts.

metal-stamped letters if present) whenorder-

ing parts or requesting service information.

YE L a 2



General Information

T-71503

F1G.3 TRANSMISSION -
Right Side

1.4 DESIGN FEATURES

1.4.1

MOUNTING, INPUT DRIVE (FIG.3A).The
transmission is direct mounted, The trans-
mission is coupled to the engine through a
modified SAE 3 mounting face on torque con-
verter housing (43), which is bolted to the
engine flywheel housing. Flex disk drive as-
sembly (1) bolts to the engine flywheel.

1.4,2
TWIN-TURBINE TORQUY CONVERTER (FIG.
,3A),Fach turbine is connected to its own out~
put gear set, First turbine (7) provides high
torque at low speed; second turbine (é) pro-
vides higher speed with less torque., There
are four elements in the twin-turbine torque
converter - pump (9), first turbine (7), second
turbine (6), and stator (8).

NOTE: The converter elements in the 2421
models are larger than those in the 2221
models.

1.4.3

First-turbine drive gear (15) driven gear (39)
and freewheel clutch (40) connect the first
turbine to the range gears and clutches, Second
turbine drive gear (42) and driven gear (41l)
connect second turbire (6) to the range gears
and clutches, The first-turbine gear set pro-
vides a reduction in speed with an increase in
torque delivered to the range gearing. The
second-turbine gear set provides an increase
in speed with a reduction in torque delivered
to the range gearing.

1.4.4

When torque demand is high, the freewheel
clutch is engaged and the first turbine, as-
sisted by the second turbine, drives the range
gears. When the speed of the vehicle increases,
torque demand decreases, When this occurs,
the second turbine assumes the entire load
and the freewheel clutch disengages. The
transition from first turbine to second turbine
(high torque to high speed) is automatic, being
determined by speed and load conditions.

1.4.5
RANGE GEARING, CLUTCHES (FIG.3A),Both

transmissions have two planetary range ..
gear sets and three clutches. The reverse-
range planetary gear set consists of ring gear
(37),carrier assembly (38), and sun gear (26)
(integral with low-range sun gear). The re-
verse-range gear set is controlled by reverse-
range clutch (17).

1.4.6

The low-range planetary gear set consists of
ring gear (36),carrier assembly (28),and sun
gear (26) (integral with reverse-range sun’
gear). The low-range gear set is controlled
by low-range clutch (19).

1.4.7

Torgue is supplied to the reverse-and low-
range planetary gear sets by the shaft of the
second~-turbine driven gear, which drives the
reverse-and-low-range sun gear. High-range
clutch (24) when engaged, gives direct drive
from the turbine driven gears to transfer drive
gear (22). Each of the three clutches is applied
separately. Two forward gears (LF and HF)
and reverse (R) are derived from the range
gearing and clutches. All three clutches are
multiplate, hydraulically applied, and spring
released.

1.4.8

TRANSFER GEARS, The transmission output
consists of transfer gears (22) and (32) which
drive any one of three output shaft configura -
tions - front and rear output, front disconnect
output, and rear output. Constant-mesh, spur-
type transfer gears are used in-line to provide
a 19-inch (482, 6mm) vertical drop from the
input shaft to the output shaft.
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FI1G.3A TT 2221-1 AND TT 2421-1 (Cross Section)
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LEGEND FOR FIG. 3A

1. Flex disk drive assembly
2. Torque converter cover
6. Second turbine
7. First turbine
8. Torgque converter stator
9. Torque converter pump
10. Accessory driven gear
11. Transmission housing
12. Oil suction tube
13, Oil pump
14. Accessory pump mounting pad
15. First tubrine drive gear
16. Reverse-range clutch piston
17. Peverse-range clutch
18. Reverse-range planetary pinion
19. Low-range clutch
20. Low-range piston
21. Low-range planetary pinion
22. Transfer drive gear
23, Transmission rear cover
24, High-range clutch
25, High-range clutch hub
26. Reverse and low-range sun geaT

1.4.9 : T
QUTPUT SHAFT (Fig. 3A) The transmission

may be equipped with any one of two output

- shaft configurations, two—plece, shaft (30 a.nd
, 49),

and rear output sha.ft (30).

1.4.10
The two-piece shaft and. d1sconnect couplmg
allow front output shaft (4¢9) to bé discon-

nected from the drive line While drive at rear- |
The rear.out-
put shaft is the same as that.used for-the two- °

output shaft (30)is maintained.

piece configuration except that.the frontoutput
and disconnect components,afe not included.

1.4.11

ACCESSORY DRIVE PAD.. An SAE A, 2-bolt ,

mounting pad is located at the upper right
rear of the transmission housing to accom-
modate the steering pump or other accessory
(in addition to that mounted at the rear of the
oil pump).

1.4.12

- OIL PUMP (Fig. 34) A positive displace-

ment, gear type oil pump (13) furnishes the
oil flow and pressure necessary for hydraulic
operation, lubrication, and cooling of the
transmission components. Rotation of the
pump is in a clockwise direction (viewed from
rear) and is portional to the speed of the
engine. A mounting pad (14) is provided at
the rear of the oil pump to accommodate an

.C/'mplement pump.

27. High-range piston
28. Low-range planetary carrier assembly

-29. Output flange

30. Rear output shaft

. 31. Parking brake

32, Transier driven gear
33, Reverse and low-range clutch anchor

"~ .34. Oil suction tube

35. Output flange

36. Low-range ring gear

37. Reverse-range ring gear

38. Reverse-range planetary carrier assy.
39. TFirst turbine driven gear

40. Freewheel clutch .

4). Second turbine driven gear

- 42, Second turbine drive gear

43, Torque converter housing .

.44. Accessory drive gear
'45.. Converter diaphragm
46, Plug

‘47, Oil seal

48, . Disconnect shifter fork

49. Front output shaft

1.4, 13
CONTROL VALVE BODY ASSEMBLY (Fig.55)

" Control valve body assembly (5) is mountedon

the left side of the transmission housing (Fig.
2). The significant components contained

within the valve body are the main pressure

' regulator valve (8), trimmer plug (16), range
selector valve (27), and a clutch cutoff valve
(20)

T 1.4.14

- The clutch cut-off is operated hydraulically
(by air over hydraulic brakes). When the
loader brakes are applied, the valve releases
the transmission drive clutch. Thus, when
the loader is brought to 2 stop by the brakes, -
the power-driven pumps may be controlled by
applying the accelerator pedal without having
to shift to neutral.

1.4.15

Linkage connects the range selector valve to
the operator's manual controls. A brake
pressure line cornects the clutch cutoff valve
to the loader's brake system.

1.4.16

PARKING BRAKE (Fig. 3A) A 10 x 1.5 inch
(254.0 x 38. 1 mm) expanding shoe type park-
ing brake (31) is available. The brake is
mechanical, and manually operated.

1.4.17

HOUSING (Fig. 1). The torque converter
housing is cast aluminum, and the transmis-
sion housing is cast iron. The front cover is
cast iron. The front converter housing, bolts



General Information

to the engine flywheel. The lower part of the
transmission housing serves as an oil sump.
Openings in the transmission housing provide
for installation of external piping, oil check
plugs, breather, drain plug, oil filler tube and
oil strainer.

1.4.18

QOIL FILTER, COOLER. A full-flow oil f1lter
and oil cooler are connected to the transmis -
sion. Referto Fig. 10 for thé points at which
these items are attached.

1.5 OPERATING INSTRUCTIONS

1.5.1

RELATED TO LOADER. For information on
contrels and linkage,refer to the Operator's
Manual.

1.5.2

RANGE SELECTION, Position the range selec-
tor controlin the neutral position while starting
the engine or at any time the loader is standing
unattended.

1.5.3

When a shift is made from neutral to any driv-
ing range, the engine should be at idle speed.
Any shift to a higher speed range, in the same
direction, can be made at full throttle, under
load. Downshift to the next lower speed range
may be made at full throttle, under load, pro-
viding the loader is not exceeding the maximum
speed attainable in the lower range.

1.5.4

CHANGING DIRECTION OF TRAVEI, Direct-
ional shifts can be made under full-power and
/or full-speed conditions in the working ranges
(LF to LR and LR to LF). Shifts from reverse
should be made to LF drive range-not HF.
Direct shifts from LR to HF will adversely
affected clutch service life,

1.5.5

CLUTCH CUT OFF CONTROL When the trans-
mission is equipped with the clutch cutofi con-
trol, the driving clutch is completely released
whenever the loader brakes are applied. Hyd-
raulic pressure applies the brakes and actuates
the clutch cutoff,

1.5, 6

AXLE DISCONNECT (Optmnal Fquipment).

The transmissions front output may be dis-
connected by actuating the control which moves

the disconnect coupling (at the front of the trans- —

mission drop box) forward. Rearward move-
ment connects the front and rear output shafts
through the splines of the coupling. Two spring=-
loaded ball detents retain the coupling in either
position. The control should never be shifted
while the loader is moving.

1.5.7

TEMPERATURES, PRESSURE. The trans-
mission is equipped with a temperature gauge.
The sending unit is mounted in thé converter-
out oil stream (Fig. 10). Temperature should
never be permitted to exceed 250 °F. (121 °c)
Extended, severe operating conditions may
cause the temperature to reach this maximum,
If so, the transmission should be shifted to .
neutral and the engine should be operated at
approximately 1000 to 1500 rpm for sever%l
minutes until the normal temperature (180 to
220°F)(82° to 104°C) is restored. If the tem-
perature reaches maximum (2500F)(121°C)
during normal operation of the transmission,
stop “he engine and locate the trouble. Refer
to the Trouble-Shooting Chart.

1.5.8

The clutch (main) pressure gauge is connected -
to the control valve body assembly (Fig. 10). (
The pressure shown is that which is effective
in the operating range clutch. Shifting or use
of the clutch cutoff will cause fluctuations in
the pressure indicated. If abnormal pressures
are evident, refer to the Trouble-Shooting
Chart.

1.6 SPECIFICATIONS, DATA

1.6.1

The following table of specifications and data
are applicable to the TT-2001 SERIES models
within the scope of this Service Manual.

SPECIFICATIONS AND DATA

ITEM

Transmissiontype == - ---c-cwe oo

Rating:

Input speed = c - o m cm - - - m m e e e a i a- oo
Input tOTQUE = = = = = = o = = e o s e e m oo - - - -
Input horsepower - - = = =« - = - = L c o - Lo a-

DESCRIPTION

- - Torque converter and planetary gear

- - 3000rpm (max)
-~ 310 1bs.
-- 177 hp.

ft, (42.8 kg/m) -



General Infnrmatmn

SPECIFICATIONS AND DATA (Contmued) .

.. Rotation, viewed from input end

; . Input === memmmme e ame ol aa o a
. Output (forward operation) - = - - - = == - - - -
Output (reverse operation) - -----------

~Gear ranges, selector positions - -=--------

Weight, dry (approx. ):

Direct Mount wm 222] - - - - - e e e o=
Larger Converter ==242l--------c----

Torque Converter-----=-=-c--cuvec-oon-cea-

*Torque multiplication ratios:

TT 2221=lcc o o c e e e e e e e e i e mmm ==
TT 242l=lc - - cceacmcrcecc e e m =

Gearing - - -c - - - e cr e e m e -

#Gear ratifs - - - c - mcc e e c e f e e e m e a o
Transfer gear set ratios: LF - - - o v - - - -
Low range-standard = - - - - - = - = - = - - -
Highrange HF - - - ¢ - o m o e c e em oo -
Reverse LF - cc oo e cccmmmcmm oo -

Low range~high speed LF-- - - ca----

Clutch data:

TYpe == -m-ccaceer e e e e mc e - ma

C Material = - = -« - - - et e e e - e ma--

Parking brake:

Size and type - - - - - e et m e me o -

Rating, (run-in and burnished) - = - - v - -2+

Oil system:

Oilpump -=c-cc-mmmomcemeameeaa

Sump==e-cmeccmecde e e et mm s — e
Oil type : above - 0°F (-23°C) m - m e e -

Oil type and viscosity - = = = c m e oo oo oo oo

| ATMOSPHERIC
TEMPERATURE

VISCOSITY

0°C (32°F) up

0°C (32°F) below SAE 10W

SAE 10W or. 30 -

Oil capacity (less external circuits) = = - - = =
. Oilfilter = =--cocommmmm e e e a e
C . Converter-out oil temperature- - - - - - - -~ ~

- - - - Clockwise
- ~ - - Clockwise
- - - = Counterclockwise

- - - -Low-Reverse (LR) Neutral (N), Low-Forward  :

(LF), High-Forward (HF).

---~- 780 1bs., (354 kg)

-=--~ 795 1bs. (361 kg)

- ==~ 2 stage, 4 element, twin-turbine

----TT 240 « 5,01

- -=-=-TT 425 - 5.1:1

- - - - Constant mesh, straight spur, planetarytype
- - - -2nd turbine ratio, 0.83:1

----0.846:1

----2,.66:1

-=---0,70:1

-=--1.96:21

--=--2.03:1

- - - - Multidisk, hydraulic-actuated, spring re-

leased, oil-cooled; automatically compen-
sates for wear

- - - - External-tanged reaction plates-polished

steel )
Internal-splined friction plates-sintered
bronze on steel or resin-graphite on steel

-e--10"% 1-1/2", (254.0 x 38 lmm) expandmg

shoe, mechanical-applied

----30,0001b in, (13608 kgs) at 1400 1b (635. 0.

kgs) apply force

- - - - Input driven, positive displacement, 2 spur
gears
- - - Single, integral
~ - - Hydraulic transmission ﬁu1d type .C2 or

MIL-1-2104 Grade 10 to latest spec.
Oil must meet one of the followmg
(2) Type C-3 Transmission fluid (o:l.l) .
(b) Engine Oil TO-2 Qualified meeting Type
C-3 specifications

**If temperature is below -10°9F (-23°C)
auxiliary preheat will be required to raise
the temperature in the sump and external
circuits to at least -10°F (- 23°C)

- - - Initialfill-- 8-1/2 US gal. (32.2 lts). _
--- Rengote mounted ..
- - - 250°F max. (121°C)

“/#To obtain overall transmission torgue ratios, multiply the applicable torque converter ratio

times the gear ratio.

( C ontinued)

(Revised November 1980)



: ~ Beneral Information
SPECIFICATIONS AND DATA (Continued)

0Oil system (Continued)
) Main pressure, at full throttle

Lubrication pressure, at full throttle

Converter-out pressure, at full
throttle stall

Converter-out pressure, at full
throttle, no-load

Control valve body assembly:
Clutch cutoff

O e L e

138 to 165 psi (9. 70 to 11. 60 kg/cm?)
(vehicle weight to 28,000 1b.[12701 kgs_])
165 to 195 psi (11.60 to 13. 71 kg/cm2)
(vehicle weight above 28, 000 1b. 12701 kgs])
15 to 30 psi (1.05 to 2.10 kg/cm2)

40 psi (min. ) (2. 81 kg/cm?2)

65 psi (max.) (4.56 kg/cm?2)

Hydraulically actuated

TOPIC 2 DESCRIPTIDN AND OPERATION

2.1 SCOPE OF TOPIC 2

2.1.1

This section describes the functions of the
transmission components. The hydraulic
systems are explained and schematically
illustrated. The transmission torque paths
are also explained fer each gear range.

2.2 TWIN-TURBINE TORQUE CONVERTER

2.2.1

CONVERTER CONSTRUCTION (FIG. 3A). The
torque converter consists of pump (9),first
turbine {7), second turbine (6},and stator (8).
Pump (9) is the driving member and is driven
at engine output speed. First turbine (7) and
second turbine (6) are driven members, con-
nected by trznsfer gears (15), (39), (41), and
(42) to the transmission range gearing. Stator
(8) is the reaction member,

2.2.2

CONVERTER OPERATION (FIG. 3A). During
operation, the first and second turbines func-
tion jointly or separately, depending upon
the load demand and speed of the loader. The
first-turbine gear train consists of gears (15)
and (39). The second-turbine gear train con-
sists of gears (41 and 45). The turbines are
able to function jointly or separately by means
of a freewheel clutch (40). Athighload demand
andlow speed, the freewheel clutch is engaged,
permitting both turbines to drive, and provid-
ing maximum input torque to the range gear-
ing. As the loader speed increases and load
demand decreases, the second-turbine speed,
as it approaches the first-turbine speed, pro-
vides all of the torque. The first turbine then
freewheels. Upon an increase.in load demand
and the resulting decrease in vehicle speed,
the freewheel clutch automatically re-engages,
permitting both the first turbine and second
turbine to again provide the necessarytorque
multiplication. ' :

10

2.3 LOW- REVERSE - RANGE GEARING
AND CLUTCHES

2.3.1

Two planetary gear sets are used in the trans-
mission gear train. One transmits low-speed
forward and the other transmits reverse drive.
The planetary gear sets are interconnected
through integral sun gears {26) (Fig. 3A) and
reverse-range ring gear (37) which is splined
to low-range planetary carrier assembly(28).

2.3.2 .

The reverse-range planetary carrier assembly
(41)(Fig. 3A)has four pinions. Low-range
planetary carrier assembly (28) has four
pinions. The four-pinion, low-range planetary
provides a standard low-range ratio. Reverse-
and-low-range sun gear (26) is driving member
for both planetary gear sets. In the reverse-
range planetary, carrier assembly (38} is the
reaction member and ring gear (37) is the
driven member. In the low-range planetary,
ring gear(36)is the reaction member and car-
rier assembly(28)is the driven member.

2.3.3

Reverse-range clutch (17)(Fig. 3A)has five
external-tanged reaction plates and five in- .
ternal-splined friction plates. The reaction
plates engage the anchor pins in reverse-and-
low-range clutch anchor (33). The friction
plates engage the splined hub of the reverse-
range planetary carrier. lLow-range clutch
(19) has four internal-splined friction plates
and four external-itanged reaction plates. The
friction plates engage the splines of low-range
ring gear (36) and the reaction plates engage.
the anchor pins in reverse-and-low range

clutch anchor (33). Engagement of the reverse-.

range clutch holds the reverse-range carrier
stationary, and engagement of the low-range
clutch holds the low-range ring gear stationary.

C

~

C

C

A
J
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2.4 HIGH RANGE CLUTCH

2.4.1

High-range drive is obtained through the high-
range clutch-no planetary gearing is involved.
High-range clutch (24) (Fig. 3A consists of
two friction plates and one external-tanged
reaction plate. The friction plates are bolted
to high-range clutch hub (25) which is driven
by-reverse and low-range sun gear (26). The
external tangs on the reaction plate engage
the drive pins in transfer drive gear (22).

2,.4.2

Thus, when the high-range clutch is applied,
the transfer drive gear is locked to the re-
verse and low-range sun gear. This causes
the transfer drive gear to rotateata 1 tol
ratio.

2.5 TRANSFER GEARS, OUTPUT SHAFTS

2.5.1

TRANSFER GEARS. The transfer gears con-
sist of two spur gears which are in constant
mesh. Transfer drive gear (22) Fig. 3A, is
splined to the hub of low-range planetary
carrier assémbly (28). Transfer driven gear
(32} is located directly below the drive gear
and is splined to output shaft (30).

\?52

TWO-PIECE SHAFT, REAR AXLE DIS-

~CONNECT - The two-piece shaft configura-
tion allows output shaft to be discon-

nected from drive line. The front disconnect
consists mainly of disconnect coupling

which is manually shifted by disconnect
shifter fork (48) and shaft. In the en-
gaged position, torque from output shaft (30)
is transmitted through the coupling splines to
the front output shaft. In the disengaged
position the coupling rides on the rear splines
of the front output and torque to the front out-
put is interrupted.

2.5.3 ‘

REAR OUTPUT SHAFT, Output shaft Fig. 87
(23) provides torgue to the rear output only.
The shifter shaft hole is closed by shifter
shaft orifice plug (28).

2.6 HYDRAULIC PUMP, ACCESSORY
DRIVE PADS

2.6.1
HYDRAULIC PUMP DRIVE PAD. The hy-

draulic pump drive pad, located on the rear
face of oil-pump-body (10) Fig. 116A is a four
bolt configuration. Accessory driven gear

{2) Fig. 6% is engine driven through accessory

1C\1rive ‘gear (19) Fig. 59 at ratios of 0.91 to 1.

Regardless of the range selector position, the
shaft rotatlon is clockw1se as viewed from the
rear.

11

2.6.2

ACCESSORY DRIVE PAD. A 2-boltpadis ®
located at the upper right rear face of the = °
transmission housing. The drive at the pad
is provided by accessory drive gear (1)

Fig. 63 and gear shaft (8) which rotates ata
0.91 to 1 ratio. Regardless of the range’
selector position, the shaft rotation is clock—
w:.se as viewed from the rear.

2.7 OIL PUMP

2,7.1

0Oil pump assembly (2) Fig. 116A consists
mainly of two spur gears (5 and 7); body as-
sembly (9) and cover (3). The oil pump as-
sembly furnishes the entire oil flow and pres-
sute for all transmission operations. The
pump is driven by accessory drive gear (19)
Fig. 59 and rotates any time the engine ro-
tates. The transmission oil is drawn, through
oil strainer (22}, into the lower end of suction
tube {2) which directs it to the pump assembly.
The oil is then directed, under pressure,
through passages in the transmission housing
to the control valve assembly and other loca-
tions for lubrication and cooling.

2.8 CONTROL VALVE BODY ASSEMBLY

2.8.1
CONTROL VALVE BODY (Fig. 55) The

control valve body contains a manual-operated
range selector valve (27) for reverse, neutral,
low or high-range operation, plus main pres-
sure regulator valve (8), and clutch cutoff
valve (20).

2,8.2
MAIN-PRESSURE REGULATOR, SELECTOR

VALVES (Fig. 55) Main pressure regulator

valve components and trimmer valve com- ..
ponents are contained in the upper bore of the
body; clutch cutoff valve components in the
middle bore; and the selector valve com-
ponents in the lower bore. The main pres-
sure regulator valve group includes item's

(6, 7, 8, 13,. and 14). The selector valve
group co‘hta;lns items (26 through 33),

2.8.3 :

Main pressure regulator valve (8) is spring
loaded and regulates. the pressure for all hy-
draulic functions. The selector valve is a
spool type valve which is manually moved
lengthwise to the various range positions.
Sprmg loaded detent balls (28} position the
valve in each range.

2.8.4

CLUTCH CUTOFF VALVE (Fig. 55) Clutch
cutoff valve (20) is loczted between-the main
pressure regulator valve and selector valve
(27). It is spool type valve which is moved .
rearward by spring (19) pressure and forward
by plug (21) when brake hydraulic pressure
acts on the plug.
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FIG. 4 HYDRAULIC SYSTEM - SCHEMATIC VIEW
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Description and Operation.-

2.8,5-

~During normal opera_twn, valve (20) is rear-

ward. This allows main pressure to flow to
the selector valve and trimmer plug (17): When
loader brakes are applied, valve (20) moves
againstspring (19). This interrupts the flow of
main pressure to the selector valve and exhausts

clutch apply pressure, releasing the applied clutch,

2.9 PARKING BRAKE

2.9.1

An expanding shoe-type brake may be mounted
at the lower-rear output location on the trans-
mission housing. Brake back plate (1) (Fig. 124)
is bolted to the transmission housing, and brake
drum (6) is bolted to an output flange. The
brake is manually operated.

2.10 HOUSINGS, COVERS

2.10,1
TORQUE CONVERTER HOUSING, Torque con-
verter housing (32) (Fig. 63) is cast aluminum.

It covers the large front opening of the trans-

mission housing, and it supports and encloses
the torque converter components, It is the front
support member for the accessory driven gears
and the converter driven gears. The front of
converter housing bolts to the engine flywheel
housing.

10,2 TRANSMISSION HOUSING. Transmission
housing (1) Fig. 80, is cast iron and is the
main structural member of the transmission
assembly. It supports and encloses the rear
ends of the accessory driven gears and con-
verter driven gears, the range gearing and
clutches. It also supports and encloses the
output transfer gears and output shaft. It pro-
vides an external mounting surface for the
transmission oil pump and accessory pump. It
includes various oil passages within the casting
for oil circuits.

2,10,3

The lower section of the housing provides asump

for the oil necessary for operation, lubricat-
ion, cooling, and control functions, Flat mount-
ing surfaces with four tapped holes in each are

provided at each side of the housing,

2.11 HYDRAULIC SYSTEM

2.11.1

SYSTEM FUNCTIONS, The hydraulic system
generates, directs, and controls the pressure
and flow of the hydraulic fluid with in the trans-
mission, The hydraulic fluid is power-trans~
mitting medium in the torque converter, Its

flow lubricates and cools the transmission

smponents, its pressure applies the clutches
.nd its velocity drives the couverter turbines,
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T2.11.2°

OIL PUMP, FILTER CIRCUIT, Oil is drawn
from the transmission sump, through a wire-.
mesh strainer, into the oil pump. The pump
delivers its entire output to a full-flow oil
filter, The oil filter is mounted external of .
the transmission. From the filter, the entire
o0il supply is returned to the transmission

and control valve assembly.

2,11.3

MAIN PRESSURE REGULATOR VALVE
CONVERTER-IN CIRCUIT., At the control
valve assembly, oil from the oil filter enters
the valve body, and flows around the main
pressure regulator valve. The oil also flows
through a diagonal passage (orifice A) to the
left end of the valve., The resultant pressure
at the left end of the valve pushes the valve
rightward against a spring until the oil pres-
sure is balanced by spring force.

2.11.4

The rightward movement of the valve against
the spring exposes the port to converter~in
circuit. Oil in excess of that required to main-
tain main pressure is allowed to escape into
the converter=-in circuit, Under certain con-
ditions, the converter-in circuit can be
charged with more oil than can be exhausted
by the converter pressure regulator valve.
When this is the case, the main-pressurereg-
ulator valve moves farther to the right and
allows oil to flow directly into the exhaust
port at the left end of the valve. This flow
occurs between the two short lands at the left
end of the regulator valve.

2.11.5

Oil flowing into the converter-in circuit is
directed to the torque converter. A pressure
regulator valve in the circuit 11rn1ts converter-
in pressure to 80 psi (5. 6 kg/cm?).

2,11.6

TORQUE CONVERTER. The torque coaverter
is continuously filled with oil during trans-
mission operation. Rotation of the converter
pump impartsenergy to the oil which, in turn,
drives the turbines. The oil then flows between
the stator vanes which redirects itto the pump..

2,11, 7

CONVERTER-OUT, COOLER IUBRICATION
CIRCUIT (FIG. 4). Oil flowing out of the torque
converter is directed into the oil cooler, The

oil cooler, like the oil filter, is loader mounted.
The oil cooler is a heat exchanger in which the
oil flows through water=-or air-cooled passages,

2.11.8

From the cooler, oil flows to the lubrication
circuit for distribution to the transmission
components., All oil in excess of that required
to maintain lubrication pressure is exhausted to
sump through the lubrication regulator valve.
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2.11.9 ' .

CLUTCH CUTOFF VALVE CIRCUIT FIG. 4.
Main pressure oil supplied from the left end

of the main-pressure regulator valve, flows
through orifice B to the clutch cutoff valve bore
and then to the manual selector valve.From the
selector valve the flow is directed back through
the clutch cutoff valve bore to the trimmer. The
orifice functions in connection with the trimmer.

2,11.10

The clutch cutoff valve is normally in the
position shown and functions only when the
vehicle brakes are applied. A spring holds
the valve rightward, allowing main pressure
to flow through the valve bore to the manual
selector valve.

2,11.11

Hydraulic brake pressure acts directly against
a plug which moves the clutch cutoff valve left-
ward during brake application. When leftward
against its spring, the clutch cutofi valve inter-
rupts the flowof mainpressure oil to the manual
selector valve. Inthis position, the oil in the
trimmer circuitis retained and the chargedclutch
is allowed to exhaust sump through the port shown
atthe top center of the valve, Thus, when the loader
brakes are applied, the driving clutch is released.

2.11.12

MANUAL SELECTOR VAIVE CIRCUIT FIG. 4
Main-pressure oilfrom the clutch cutoff valve
flows into the manual selector valve bore and sur-
rounds the valve inthe area of the detents notches.
Mainoil thenflows, regardless of valve position,
to another surrounding area towardthe right end
of the valve. Here itis available for low range,
high range, and operationofthe trimmer,

2.11,13

Three clutch apply lines leave the bottom of
the selector valve bore. From left to right
these are reverse range(LR),high range (HF),
and low range (LF). In neutral all three clutch
lines are exhausted, Moving the selector valve
one notch rightward will charge the low-range
line and thus apply the clutch, This condition
provides low-range operation.

2.11,.14

Moving the selector valve a second notch right-
- ward will close off oil to the low-range line and
allow it to exhaust. At the same time, oil will
charge the high-range line,thus apply the clutch.
This condition provides high-range operation.
When the selector valve is in the high-range
position, oil to fill the high-range clutch must
pass through both orifice B and the high-range
clutch orifice. The high-range clutch orifice
being smaller than orifice B restricts the vol-
ume of oil which car flow through in a given
time. As a result, the high-range clutch fills
at a slower rate and thus provides smoother
engagement.
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2.11.15

Moving the selector valve one notch leftwardoy ™
neutral will charge the reverse line and thus
apply the clutch., This condition provides re-
verse operation.

2.11,16

TRIMMER CIRCUIT (F1G. 4). The trimmer
circuit works in conjunction with orifice B
and the high-range orifice. The trimmer reg-
ulates clutch apply pressure during initial
stages of clutch engagement,and the orifices
provide a specific flow at a given pressure.
The combination of the trimmer and orifices
provide the final pressure and flow pattern

to engage the clutches in the desired manner,

C2.11.17

Normally, full main pressure holds the trim-
mer plug leftward against its spring and a
shoulder in the valve body bore. This com-
presses the main-pressure regulator valve
spring which causes main pressure to bereg-
ulated at maximum psi,

2.11.18

When any shift is made,o0il is required to
charge the oncoming clutch., This oil must
flow through orifice B, directly below the
main-pressure regulator valve. The re=-
striction of the oil flow through the orifice
causes pressure below the orifice to be re-
duced. This reduction in pressure allows the
trimmer plug to move rightward., Force a-
gainst the main-pressure regulator valve
spring is reduced and main pressure is
reduced.

2,11.19

When the clutch being charged is full, flow
through the orifice stops and pressure below
the orifice rises until it equals main pressure.
This increased pressure acts against the

right end of the trimmer plug, pushing the trim
mer plug leftward. This compresses the main-
pressure regulator valve spring and raises
main pressure. As main pressure rises, the
trimmer plug moves farther leftward until,
finally, main pressure is restored to'maximur

2.11.20

The check valve and orifice in parallel branch-
es of the line connecting the selector valve
bore to the trimmer plug bore insure rapid
movement of the trimmer plug toward the
right (check valve opens) and slower return

of the trimmer plug leftward (check valve
closes, orifice restricts flow). Mzin pres-
sure is rapidly reduced but slowly restored.

C

C
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FIG.5 TORQUE CONVERTER AND CONVERTER GEARING - CROSS SECTION

Flex disk mounting capscrews
First-turbine support bearing
First-turbine assembly
Second~turbine assembly
Stator

Converter pump assembly
Converter pump bearing
Transmission housing
Accessory driven gear
First-turbine drive gear
First-turbine driven gear
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2.12 TRANSMISSION TORQUE PATHS

2.12.1

COMPONENT FUNCTIONS. The torque con-
verter, driven by the engine, directs torque
through the first and/or second turbine to the
_second-turbine driven gear shaft, The shaft,
: C“splined to the reverse-and-low-range sun

\__-gear, drives the range planetaries and the

high-range clutch hub, Hydraulic-actuated
clutches, when applied, cause reactions with-
in the involved range components. The inter-

15

12.
13,
14,
15,
16,
17,
18.
19.
20,

Over-running (freewheel) clutch
Range gear input shaft
Second-turbine driven gear
Second-turbine drive gear

Input accessory drive gear
Torque converter housing
Converter drive cover

0Oil suction tube .
Second-turbine support bearing

action within the planetaries or application of
the high-range clutch determines the gear

ratio and direction of torgque imparted to trans-
fer gears. Thus, the torque path changes for
each operating condition, Therefore, a knowl-
edge of how these components direct the power ,
flow through the transmission is necessary
for proper diagnosis of transmission trouble. .
An understanding of the accessory gearing and .
converter=-driven PTO is also helpful when the
vehicle includes equipment driven by the trans-
mission PTO components.
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REVERSE-RANGE
CLUTCH

S

LOW-RANGE
CLUTCH

e} = - e o= - - - -

SECOND-TURBINE
DRIVEN GEAR

REVERSE-AND LOW-
RANGE SUN GEAR

FIRST-TURBINE
DRIVEN GEAR

HIGH-RANGE
CLUTCH

|  LOW-RANGE
l. PLANETARY

—

REVERSE-RANGE
PLANETARY

—__ TORQUE PATH
THROUGH FIRST TURBINE

o

B

TORQUE PATH

THROUGH SECOND TURBINE
TORQUE PATH

T-76693

FiG.6 NEUTRAL TORQUE PATH

2.12,2

CROSS-SECTION ILILUSTRATIONS, Figure 5
is a cross~-section view of the twin-turbine
torque converter, Figures 6 through 9 illus-
trate the paths through which the power flows
from the engine to the transmission outputs.

2.12.3

Because the driving turbine is automatically
deterrnined by the load and speed require-
ment imposed by the loader, the torque path
through the converter is not necessarily con-
fined to a specific operating range. Thus,

16

both paths are shown~ a dotted line indicates
the first-turbine torque path and a broken
line indicates the second-turbine torque path.
Engagement of the range clutches is indicated
by horizontal bars across the clutch plates.,

2.12,4

TORQUE CONVERTER, FREEWHEEL CLUTCH .
(FIG.5). Power is transmitted from the engine C '
to torque converter pump assembly (6) by a -
flex disk drive. From the pump, power must be
transmitted hydraulically to either first-turbirne -
assembly (3) or second-turbine assembly (4);

or to both under certain operating conditions,
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FIG.7 LOW RANGE - TORQUE PATH

2.12.5 speed. The transition from the torque phase

Speed and load determine whether the torque to the speed phase is entirely automatic,

flows through the first - and second-turbine governed by the load and speed of the vechicle,

assemblies (3) and (4),or only through the

second~turbine assembly (4). At high-load de- 2.13 CONVERTER GEARING TO REVERSE -AND

mand and low speed, freewheel clutch (12) is - LOW-RANGE SUN GEAR -- TORQUE PATH

engaged and first-turbine assembly (3) acts as

‘the driving member. As speed increases and 2.13.1 .

“oad demand decreases, freewheel clutch (12) FIRST TURBINE (FIG. 5). Torque from con-,
\__disengages and second-turbine assembly (4) verter pump assembly (6) is transmitted hy-

becomes the primary driving membexr. Thus, draulically to first-turbine assembly (3). The

first-turbine operation is related to higher first turbine is splined to first-turbine drive

torque, and second-turbine operation to higher gear (10) which meshes with first-turbine

i~ i
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FIG.8 HIGH RANGE TORQUE PATH

driven gear (11). The first-turbine driven
gear is connected by freewheel clutch (12) to
second-turbine driven gear (14). The second-
turbine driven gear is integral with range
gear input shaft (13). The reverse-and-low-
range sun gear is splined onto the shaft end.
Thus,all these components rotate when the
loader is operating in a high-load, low-speed
condition. The hydraulic action in the conver-
ter and the interconnection of the turbine-
driven gears (first and second) permit the
second turbine to assist the first until the
freewheel clutch disengages.
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2.13.2

SECOND TURBINE (FIG.5). When the output
speed of the converter increases, the load is
assumed by second-turbine assembly (4), and
when it attains sufficient speed, freewheel
clutch (12) will disengage. This allows first-
turbine assembly (3) to rotate freely, and no
drive is contributed by the first turbine. Second-
turbine assembly (4) is splined to the hollow
shaft of second-~turbine drive gear (15), The
drive gear meshes with second-turbine driven C- \

gear (14) integral with range gear input shaft
(13)which is splined with the reverse-and-low-
range sun gear. Thus, all these components
rotate when the loader is operating in a2 low-
load, high~speed condition.
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FIG.9 REVERSE RANGE - TORQUE PATH

2.14 NEUTRAL AND POWER TAKEOFF --
TORQUE PATH (Fig. 6)

2,14.1

When the range selector is in neutral position,
power is transmitted through the torque con-
verter to the reverse-and-low-range sungear. No
range clutches are engaged. Thus, rotation of
the sun gear causes the planetary pinions to
rotate freely, and no power flow occurs in the
range gearing.

’
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2,14, 2

Torque from the engine flows through the
torque converter pump to the input accessory
drive gear. Rotation of the input accessory
drive gear drives the engine-driven PTO
through the accessory driven gear, If the
transmission is equipped with an implement
pump drive, rotation of the input accessory
drive gear also drives the accessory drive
gear and shaft assembly. The gearing for the
implement pump drive is located directly be-
hind (relative to illustration) the engine-
driven PTO gearing.
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2.15 LOW RANGE -- TORQUE PATH (Fig. 7)

2.15.1

In low-range operation, torque is transmitted
through the torque converter to the reverse-
and-low-range sun gear in the same manner
as described in paragraph 2.13. When the
range selector is moved from neutral to low
-range (LF) the low-range clutch engages and
holds the low-range ring gear stationary.

2,15,2

The rotating reverse-and~low-range sun gear
drives the low=range planetary pinions within
the stationary ring gear. This causes the low-
range planetary carrier to rotate, The hub of
the carrier is splined to the transfer drive
gear. The drive gear meshes with the driven
gear which is splined to the output shaft, The
manually operated disconnect coupling, when
moved forward, will interrupt the drive to

the front output.

2.16 HIGH RANGE -- TORQUE PATH (Fig. 8)

2,16.1

In high-range operation, torgque is transmitted
through the torque converter to the reverse-
and~low-range sun gear in the same manner
as described in paragraph 2.13. When the
range selector is moved from low range (LF),
the low-range clutch releases and the high-
range clutch engages.
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2.16.2 o
The rotating reverse-and-low-range sun gear C :
drives the high-range clutch hub which is ’
bolted to the high-range clutch friction plates,
Engagement of the high-range clutch locks

the transfer drive gear to the rotating high-

range clutch hub. The transfer drive gear

meshes with the driven gear which is splined

to the output shaft. The manual-operated dis=
connect coupling, when moved forward, will
interrupt the drive to the front output,

2.17 REVERSE RANGE -- TORQUE PATH (Fig. 8)

2.17.1

In reverse-range operation, torgue is trans-
mitted through the torque converter to the
reverse-and-low-range sun gear in the sarme
manner as described in paragraph 2,13, When

the range selector is moved to reverse-rarge
position, the forward-range clutches (LF and HF)

are exhausted and the reverse-range clutch engag.
es and holds the reverse-range planetary hub
(and carrier) stationary.

2,17.2

The rotating reverse-and-low-range sun gear
drives the pinions which also are in mesh with
the reverse-range ring gear. This causes the
ring gear to rotate ina direction opposite to that
of the sun gear. The ring gear is attached to
the low-range planetary carrier, Thus, the re-
verse torgue is transmitted fromthe reverse
range ring gear through the low-range planetary
carrier to the transfer drive gear, The transfer
drive gear meshes with the driven gear which
in turn drives the transfer drive gear and out-
put shaft in reverse. The manually operated
disconnect coupling, when moved forward, will
interrupt the drive to the front output,
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TOPIC 3 PREVENTIVE MAINTENANCE

¢~ 3.1 SCOPE OF TOPIC 3

“3.1.1 :

This section outlines the routine and periodic
procedures required to maintain the trans-
mission in good operating condition. Included
are instructions for care of the oil system,
minor adjustments of the transmission and
control linkages, tests to determine condition,
instructions for extended storage, and trouble-
shooting, in handy chart form.

3.2 PERIODIC INSPECTIONS, CLEANING

3.2.1

INSPECTING EXTERIOR. The exterior of the
transmission should be cleaned and inspected
at regular intervals., The severity of service
and operating environment will determine the
frequency of such procedures., The trans-
mission should be inspected for loose bolts,
oil leaks, linkage troubles, and bent or damage
oil lines, Oil leaks that cannot be stopped by
tightening the parts require immediate at-~
tention. Linkage must be kept clean,adjusted
and well lubricated.

3.2.2
CLEANING BREATHER. The prevalence of
dust and dirt will determine the frequency at

7~ " which the breather requires cleaning., Clean
' he area around the breather stem before re-

‘moving the breather, Wash the breather thor-
oughly by agitating it in mineral spirits or
cleaning solvent, Dry it thoroughly with com-
pressed air after cleaning. Always use a
wrench of the proper size to remove or re-
place the breather. Pliers or a pipe wrench
will crush or damage it and produce metal
chips which could enter the transmission.

3.2.3
OIL CONTAMINATION, At each oil change ex-
amine the oil which is drained, for evidence of

d

dirt or water. A normal amount of condensation

will emulsify in the oil during operation of the
transmission. However, if there is evidence
of water, check the cooler (heat exchanger)
for leakage between the water and oil areas.
Oil in the water side of the cooler (or in the
radiator) is another sign of leakage. This,
however, may indicate Ieakage from the engine
oil system, Any accumulation of sludge or
soft dirt in the sump should be removed with
flushing oil,

3.2.4

Metal particles in the oil (except for the min-
ute particles normally trapped in the oil filter)
indicate damage has occurred in the trans=-
~mission, When these particles are found.n the
sump or on the magnetic drain plug, the trans-
mission must be disassembled and closely in-
spectedto find the source. Metal contamination

will require complete disassembly of the trans-
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mission and cleaning of all internal and ex-
ternal circuits, cooler, filter, and all other
areas where the particles could lodge,

3.2.5
If engine coolant containing ethylene glycol
leaks into the transmission oil system, im-
mediate action must be taken to prevent
malfunction and possible serious damage.
The transmission must be completely dis-
assembled, inspected and cleaned. All
traces of the coolant, and varnish deposits
resulting from coolant contamination, must
be removed,
g% CHECKING OIL LEVEL

- ] 1
COLD CHECK., With the transmission dip-
stick, check the oil level before starting
the engine. It is safe to start the engine if
the oil is in the range on the engine stopped
side of the dipstick. If the oil level is not
within this range, add oil.

IMPORTANT:The above method is only a
precautionary method prior to starting a
cold loader. After the transmission fluid reaches
operating temperature a further fluid checkmust -
be made using methodin3. 3.2. Always recheck
fluid using method described in 3. 3, 2,

3.3.2

HOT CHECK. With the oil at normal operat-
ing temperature,engine operating at low idle,
transmission inneutral, and parking brake set,
check the oil level. The oil must be within
the operating range on the engine running
side of the dipstick. Add specified oil to
bring level between operating range.

3.4 MAINTENANCE INTERVALS

" 3.4.1

FREQUENCY. The severity of service and
the environment in which the transmission
operates will determine the frequency of
some maintenance operations. Under very
dusty or dirty operating conditions the trans-
mission oil should be changed more often.
Oil should be changed immediately if it has
been subjected to overheating-indicated by
discoloration and a strong odor. The breather
will require more frequent cleaning when
dirt and dust conditions are severe,

3.4.2

OIL AND FILTER CHANGE. The oil and
filter should be changed after each 1000
hours of operation. For severe service, re-
fer to 3.4.1 above., Refer also to paragraph
3.2 before .hanging oil. Do not operate a
transmission which is filled with preserva-
tive oil except for minimum necessary time
and distance.




Preventive Maintenance

3.5 CHANGING OIL, FILTER

3.5.1 :

DRAINING OIL., Transmissgon should be at
operating temperature (180 F)(82°C)when the
oil is changed. Remove drain plug at lower-
left rear of transmission housing (Fig.1l). Re-
move the oil filter element from the remote-
mount filter. (Refer to Operators Manual), Re-
move and clean the oil strainer assembly (fig.
19). Let the oil drain 30 minutes if time per-
mits. Replace the oil strainer, gasket and oil
drain plug. Instzall a new oil filter element.
(Refer to Operator’'s Manual),

3.5.2

REFILLING OIL SYSTEM. Add 7.5 USgallons
(28, 381ts.) or 6.25 Imperial gallons) of speci-
fied transmission fluid after an oil change,Then
conduct the hot check as described in paragraph
3.3.2, adding oil as necessary to establish the
correct oil level for operation.

3.5.3

OlL SYSTEM CAPACITY. Add 8.5 US gallons
(32, 171ts.) or (7. 08 Imperial gallons ) for an
initial fill or after a complete overhaul. This
amount does not include the oil necessary to
fill the external filter and cooler circuits.Thus,
the refill amount is less than the initial fill be-
cause sorne oil remains in the external circuits
and transmission cavities.

3.6 PRESSURES, TEMPERATURES

Figure 10 illustrates the points where the
transmission temperature and pressure may
be measured. The loader is equipped with a
temperature gauge and a pressure gauge. The
temperature gauge registers the converter-
out (to cooler) temperature, and the pressure
gauge registers main (clutch) pressure. Clutch
pressure during normal operation in any gear
or in neutral is approximately equal to main
pressure and may be regarded as main pres-
sure, However, while the clutch cutoff control
is being used, clutch pressure may fall to
practically zero -~ this does not indicate that
main pressure has decreased. Therefore,
when checking main pressure, do not actuate
either of these controls.

3.7 LINKAGE CHECKS, ADJUSTMENTS

3.7.1

SELECTOR LINKAGE. (See Operator’s Manual)
The selector linkage must be adjusted so that
the operator’s control and selector valve are
both in desired range at the same time. Make
initial adjustment in neutral. Then shift through
all range positions to make sure that the selec-
tor valveisin full detent position in each range.
Linkage must be kept clean, adjusted and well
lubricated. Bent or damaged linkage must be
repaired or replaced,
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3.7.2

FRONT OUTPUT DISCONNECT. There are
two points of adjustment for the front output
disconnect. The shifter shaft must be adjuste
ed first, and then adjust the linkage. Push
the shifter shaft inward (toward the rear) to
its engaged position. A spring-loaded detent
will indicate positive engagement. Adjust the
shifter shaft by rotating it until the center of
the clevis pin hole is approximately 3, 8"
(96.5mm) ahead of the linkage support bracket
mounting pad faces.

3.7.3

When the shifter shaft is pulled outward
(forward) to its disenpgaged position the detent
ball should seat when the center of the clevis
pin hole is approximately 2.12'(53,9 mm) a-
head of the bracket mounting pad faces. Ad-
just the linkage so that the engaged and dis-
engaged positions of the operators control
correspond exactly with the detent positions
of the shifter shaft.
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3.8 TRANSMISSION STALL TEST

C3 8.1

PURPOSE., A stall test should be conducted
when the power package (engine and trans-
mission) is mot performing satisfactorily. The
purpose of the test is to determine if the
transmission is the malfunctioning component.

3.8.2

A stall test is conducted with the engine run-
ning at full throttle and the transmission out-
puts stalled., The data obtained from the test
must be used in conjunction with engine-con-
verter matched performance curves.

3.8.3

PROCEDURE., Connect a tachometer of known

accuracy to the engine, and bring transmission
to normal operating temperature (180°F)(82°¢)

CAUTION

The stall condition should never be
maintained for more than 30 seconds
at any one time because of the rapid
rise in oil temperature.

3.8.4
"Apply the parking brake, block the loader se-
curely, and shift the selector control to high
range. (The test may also be conducted to
low-or reverse-range, if necessary. However,
such tests must be made with extreme caution
because of the high torque delivered at the
transmission output shaft).

3.8.5

Accelerate the engine to wide-open throttle.
After reaching a stabilized converter-out tem-
perature of 2250F (107°C) minimum, record
the engine speed while the engine is at open
throttle. Do not let the converter-out temper-
ature exceed 250°F(121°C).

NOTE: Allow approximately 2 minutes of
neutral operation between stall tests to pre-
vent overheating, During the 2-minute period,
engine speed should be maintained (except for
the momentary throttle release when shifting
to neutral).

3.8.6

RESULTS. Under stall test conditions, a com-~
parison of actual engine speed with the es-
tablished normal speed for such conditions
will indicate if the engine or the transmission
is malfunctioning. To determine the proper
engine speed at stall, refer to the matched
“performance curve for the particular instal-

'C/‘lation-
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NOQOTE: Environmental conditions, such as
ambient temperature,altitude, engine ac-
cessory loss variations, etc., affect the
power input to the converter. These con-
ditions may cause the stall speed to vary a
+ or- 150 rpm from the established normal
value. When deviation can be attributed to
such causes, the actual speed can be accept-
ed as normal.

3.9 PRESERVATION, STORAGE

3. 9.1
PRESERVATIVE SELECTION, When trans-
missions are to be stored or remain inactive

. for extended periods of time, specific pre-

servative methods are recommended to pre-
vent rust and corrosion damage. The length
of storage willusually determine the preser-
vative method to be used. Various methods.

are described below.

3. 9.2

STORAGE, NEW UNITS. New units contain
preservative oil when shipped and can be
safely stored for 6 weeks without further
treatment.

3.9.3

STORAGE, MONTH TO 6 WEEKS, The follow=
ing procedures will prepare a transmission
for 2 month to 6 weeks storage, depending

on the environment.

3.9.4

Drain the oil as described in paragraph 3.5.1,
above. Remove the transmission oil filter
element,

3.9.5
Install the drain plugs and new filter element.

3.9.6

Fill the unit to operating level with any com-
mercial preservative oil which meets US
Military specifications MII -1-21260, Grade
1, to latest specifications.

3.9.7 .

Operate the unit for at least 5 minutes at a
minimum of 1, 000 rpm. Shift the transmission
slowly through all selector positions to
thoroughly distribute the oil, then stall the
converter to raise the oil temperature to
225°F(107°C).

CAUTION

Do not allow temperature to exceed
250°F. (122°C). If the unit does not
have a temperature gauge, do not
stall for more than 30 seconds.




| 3.9.8

‘ As soon as the unit is cool enough to touch,

‘ seal all openings and breathers with moisture-
proof tape.

‘ 3.9.9

‘ Coat all exposed, unpainted surfaces with a
‘ good grade of preservative grease, such as
. Petrolatum (MIL-C-11796) Class 2.

3.9.10

‘ Repeat the above procedures {3.9. 7 through
3.9.9) at monthly intervals for indefinite

\ storage.

3.9.11
STORAGFE, l1YFAR -- WITHOUT OIL Drain
oil as described in paragraph 3.5, 1.

3.9.12
Seal all openings except oil drain hole and
breathers with moisture-proof tape.

3.9.13
‘ Coat all exposed, unpainted surfaces with a
good grade of preserative grease.

3.9.14

Atomize or spray 2 ounces (56,7 gms.) of
Motorstor*, or equivalent, into the trans-
mission through the oil drain hole. Install
drain plug.

**Motorstor is a preservative additive manu-
factured by the Daudert Chemical Cornpany,
Chicago, Illinois. Motorstor (under the desig-
nation of {'Nucle Oil'") is covered by U.S.
Military Specifications -- MIL-1-46002 (ORD)
and MIL-I-23310 (WEP).

3.9.15

If additional storage time is required, 3.9, 6

and 3.9.7, above, should be repeated at yearly
intervals.

3.9.16
STORAGE., 1YFAR -- WITH OIL Drain the

oil as described in paragraph 3.5.1. Remove
the transmission oil filter element.

3.9.17
Install the drain plugs and new filter element.

3.9.18

Fill the transmission to operating level with a
mixture of 30 parts hydraulic transmission
fluid, type C2, 1 part Motorstor preservative
or equivalant.

3.9.19

operate the unit approximately 5 minutes at a
minimum of 1000 rpm. Shift the transmission
slowly through all selector positions to thorough-
ly distribute the oil, then stall the converter to
raise the oil temperature to 225°F (107°C),

CAUTION

Do not allow temperature to exceed
2509F (122°C). If the unit does not have
a temperature gauge, do not stall for

L more than 30 seconds.
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3,9.20

As soon as the unit is cool enough to touch, seal
all openings and breathers with mogsture-proof
tape.

3.9.21
Coat all exposed, unpainted surfaces with a
good grade of preservative grease.

3.9.22

If additional storage time is required, 3.9.16
through 3.9.18, above, should be repeated at
yearly intervals, except it is not necessary to
drain the transmission each year -~ just add
the Motorstor or equivalent.

3.9.23

RESTORING UNITS TO SERVICE. If Motorstor,
or equivalent, was used in preparing the trans-
mission for storage, use the following proce-
dures to restore the unit to service.

3.9.24
Remove the tape from openings and breather,
3.9.25
Wash off all the external grease with solvent.
3.9.26

Add hydraulic transmission fluid, type C2 to
proper level.

NOTE: It is not necessary to drain C2 oil and
Motorstor mixture from the transmission.

3.9.27 .

If Motorstor, or equivalent, was not used in
preparing the transmission for storage, use
the following procedures to restore the unit
to service.

3.9.28
Remove the tape from openings and breathers.

3.9.29
Wash off all the external grease with solvent.

3.9.30
Drzin oil as described in paragraph 3.5.1.

3.9.31

Install a new oil filter element. Refill trans-
mission with hydraulic transmission fluid
type C2 to proper level.

3.10 TROUBLE-SHOOTING :

3.10.1

IMPORTANCE Trouble-Shooting is the sys~
tematic search for the location of malfunctions
in the engine or transmission that affect trans-
mission performance. A thorough study of the
description and operation of components and
the hydraulic system (TOPIC 2) will be helpful
in trouble-shooting. The engine and transmis-
sion must be regarded as a single package
during trouble-shooting.

3.10.2
TROUBLE-SHOOTING CHART. The following

chartoutlines the possible causes of and remedies
for transmissiontroubles.

C




TROUBLE

TROUBLE-SHOOTING CHART

CAUSES

REMEDY

Overheating

Low main pressure 1. Low oil level 1. Add oil to correct level
2. Clogged oil strainer 2. Clean strainer
3. Clogged oil filter 3. Replace filter element
4, Weak or broken main-pressure | 4. Replace spring
regulator valve spring
5. Oil pump worn ~ 5, Rebuild oil pump
6. Air leak at intake side of oil 6. Check pump mounting bolts;
pump check oil pickup tube
7. Internal oil leakage 7. Disassemble transmission;
rebuild subassemblies as
required
8. External oil leakage 8. Tighten bolts or replace
. gaskets
9. Brake hydraulic pressure 9. Check brake residual pres=~
applying clutch cutoff valve sure {(brakes released);
check brakes for full release
10. Trimmer plug stuck or 10. Remove valve assembly and
leaking inspect
1. High oil level 1. Restore proper oil level
2. Clutch failed 2. Rebuild transmission
3. Loader overloaded 3. Reduce load
4. Low main pressure 4, Refer to low main pressure
5. Engine water overheated 5. Correct engine overheating
6. Cooler oil or water line kinked 6. Clean or replace line
or clogged
“nw clutch apply pressure l. Low main pressure 1. Refer to low main pressure
JC 2. Clutch piston seal rings failed 2, Overhaul transmission
3, Clutch cutoff control valve 3. Rebuild control valve assy.
sticking
4, Internzl oil leakage 4, Overhaul transmission
Aerated (foaming) oil 1. Incorrect type oil used 1. Change oil; use proper type
2, High oil level 2. Restore proper oil level
3. Low oil level 3. Restore proper oil level
4, Air entering suction side of 4. Checkoil pump bolts and gasket;

oil pump

check oil pickup tube and nut

Loader will not travel 1. Low main pressure 1. Refer to low main pressure
2, Low clutch apply pressure 2. See low clutch apply pressure
3. Selector linkage broken or 3. Repair or connect linkage
disconnected
4. Internal mechanical failure 4. Overhaul transmission
"Loader travels in neutral 1. Selector linkage out of adjust- 1. Adjust linkage
when engine is accelerated ment
2, Clutch failed (won't release) 2. Overhaul transmission
Loader lacks power and ac~| 1. Low main pressure 1. Refer to low main pressure
celeration at low speed 2. Low clutch apply pressure 2. Refer to low clutch apply
pressure
3, Turbine freewheel clutch failed | 3. Overhaul traasmission
4, Engine malfunction 4. Check engine; refer to engine
service manual
5, Aerated oil 5. Refer toaerated (foaming oil)
1. Clutch slipping 1. Overhaunl transmission
2. Low main pressure 2. See low main pressure and

C":.a}ll speed too high

(Continued)
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low clutch apply pressure,
above



TROUBLE-SHOOTING CHART (Continued)

TROUBLE

CAUSES

REMEDY

Stall speed too low

. Engine not producing full power

. Torque converter failed
. Loss of engine power thru ac-

cessories attached to engine.

. Tune or repair engine;

refer to engine service
manual.

. Rebuild converter
. Disconnect accessories

which are absorbing
power.

Low lube pressure

Lube pressure valve spring
weak or broken.
Labe valve stuck open

. Excessive leakage in other pé.rts

of transmission circuit.

. Remove and repair

. Remove and repair
. Check other section of

the circuit.

Low converter charging
pressure

Low lube pressure

. Converter safety valve stuck

open.

. Refer to low lube pres-

sure.

. Remove and repair

Excessive noise at flywheel

. Flex plates loose.

Tighten flywheel to flex

plate bolts.

Shifts hard in both directions

. Incorrect main regulating valve

spring (small spring) from the
control valve.

. Count number of spring

coils and look for color
code. The 545 B and

605 B spring has 17 coils

and is color coded blue.
The 645 B spring has 16
coils and is not color
coded. If problem still
exists after check, look
for uneven transmission
control valve mounting
capscrew torque and/or
a sticking trimmer plug.
If no problems are found
here check for a cut
piston stage teflon ring.
Check for foreign matter

- holding nylon balls off

their seats.

(Revised October 1972)
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TOPIC 4 GENERAL OVERHAUL INFORMATION

‘4.1 SCOPE OF TOPIC 4

4.1.1

This section contains preliminary information
required for the overhaul of the transmission.
Cleaning instructions, inspection criteria, and
recommended rework procedures are discuss-
ed. Good shop practices, coupled with the re-
commended procedures described herein, will
aid in restoring high-quality performance.

. 4.2 MODEL CHANGES

(::‘

4.2.1

The release of new assemblies may require
new or different overhaul procedures. Major
changes in the transmission will be described
in supplementary issues to this manual. Con-
tact your dealer or distributor for the latest

information.
4.3 TOOLS, EQUIPMENT

4.3.1

The improvised tools required for overhaul
are shown in figures 11, 12, and 13. Figure
11 illustrates a puller assembly and sleeve
used to remove the converter pump; Figure
12 illustrates a holding fixture used to pre-
vent rotation of the freewheel cam bolts. In
ddition to ordinary hand tools, the following
stems should also be available:

1. Chain hoist 1/2 ton (453. 6 kg) capacity,
min,

2, Suitable disassembly and assembly table

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

4. Supply of wood blocks

5. Clean wiping cloths (do not use linty waste)

T-71465
Fi1G.11 IMPROVISED PULLER FOR
CONVERTER PUMP ASSEMBLY
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6. Parts receptacles

7. Cleaning equipment {(brushes, solvents,
etc.)

8. Torque wrenches

9. O0il soluble grease

10. Dry ice (for cooling interference-{fit
parts)

11. Heating equipment or hot plate to provide
oil at 300°F. (149°C) (for heating inter-
ference-fit parts)
msum.-—*—T—« .

END OF 9116
OPEN-END WRENCH
2.85% 010 N
I/MLD
L aios 0 ‘~..—f/’ --------- oo
1 ’_[—"
~ 2 —
T-77028
—— FIG.12 FREEWHEEL CAM BOLT

HOLDING FIXTURE

4 4 REPLACEMENT PARTS

4.4.1

ORDERING INFORMATION. Refer to para-
graph 1.3 for information on ordering parts
and service kits,

4,4,2

SERVICE KITS, Make use of the repair and
overhaul kits which contain the gaskets, seals,
lockstrips, etc. required for a complete over-
haul {refer to paragraph 1. 3).

4.4.3

PARTS NORMALLY REPLACED. The follow-
ing parts are normally replaced during over-
haul: gaskets, cotter pins, lockstrips, lip-
type oil seals (when removed), damaged snap
rings, and washers.,

WARNING

Do not burn discarded Teflon seals.
Toxic gases are produced.
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L 2267 __ |
{57.15mm)

) |

2.877

{72.88mm)
S70. 10" (254mm| EXTENSION
BAR WITH 50" {12,70mm)
SQUARE DRIVE - ALTER
475" AS SHOWN
(120.85mm}

/TACK WELD

1.76" {44 45mm} DPEN ENO CRDWFODT_]
WITK .50” 12.70mm} SQUARE DRIVE

—_—l P

T-77029

SPECIAL WRENCH FOR QIL—
SUCTION TUBE NUT

— FIG. 13

4.5 CAREFUL HANDLING

4.5.1

Parts which have close operating tolerances
must be handled carefully to prevent nicking,
scratching, or denting. The slightest damage
to these parts can result in erratic operation
and possible malfunction of the transmission.
These parts should be carefully handled and
protected during removal, cleaning, inspec-~
tion and installation.

4.6 CLEANING, INSPECTION

4.6.1

DIRT-FREE ASSEMBLY. All parts must be
clean to permit effective inspection. During
assembly, it is very important that no dirt
or foreign matter enters the transmission,
Even minute particles can cause the malfunc-
tion of close-fitting parts.

4.6.2

CILEANING PARTS. All metallic parts of the
transmission (except bearings) should be
cleaned thoroughly with volatile mineral spirts,
or by the steam-cleaning method. Do not use

a caustic soda solution for steam cleaning.
Gum and varnish deposits should be removed
by allowing the parts to soak in varnish re-
mover.
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4,6.3

Parts should be dried with compressed air.
Steam-cleaned parts should be oiled immedi-
ately after drying.

4.6.4

Clean oil passages by working a piece of soft
wire back and forth through the passages and
flushing -with spirits, Dry the passages with
compressed air.

4,6.5

After cleaning, examine the parts and especi~-
ally the oil passages to make certain they are
entirely clean, Reclean them, if necessary.

4,6.6

CLEANING BEARINGS., Bearings that have
been in service should be thoroughly washed
in volatile mineral spirits.

4.6.7

If the bearings are particularly dirty or f{illed
with hardened grease, soak them in the spirts
before trying to clean them.

4,6.8

Before inspection, oil the bearings with the
same type of oil that will be used in the
transmission,

NOTE: Never dry bearings with conpressed
air. Do not rotate bearings while they are not
lubricated.

4,6.9

INSPECTING BEARINGS, Inspect bearings
for roughness of rotation. Replace a bearing
if its rotation is still rough after cleaning and
oiling.

4,6.10

Inspect bearings for scored, pitted, scratched,
cracked or chipped races, and for indication
of excessive wear of rollers or balls. If one
of these defects is found, replace the bearing.

4.6.11 .

Inspect the defective bearing‘s housing and
shaft for grooved, burred, or galled conditions
that indicate the bearing has been turning in its
housing or on its shaft, If the damage cannot
be repaired with crocus cloth, replace the
defective part,

4.6.12

When installing a bearing on a shaft, heat the
bearing to 200°9F on an €lectric hot plate or in
an oil bath. Coat the mating surfaces with
white lead and use the proper size installation
sleeve and a press to seat the bearing.

C

C
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~ NOTE: Bearings must be heated long enough

7/ “for sufficient expansion. Heating time is de-

. termined by the size of the bearing. Forty-
five minutes is sufficient for the largest bear-
ing in these transmission.

4.6.13

If 2 bearing must be removed or installed
without a sleeve, be careful to drive or press
only on the race which is adjacent to the
mounting surface. If a press is not available,
seat the bearing with a drift and a hammer,
driving against the supported race.

4.6.14

KEEPING BEARINGS CLEAN., The presence
of dirt or grit in ball bearings is usually re-
sponsible for bearing failures. It is important
to keep bearings clean during installation and
removal., Observance of the following rules
will do much to insure maximum bearing life.

4,6.15
Do not remove the wrapper from new bear-
ings until ready to install them.

4.6.16
Do not remove the grease in which new bear-
ings are packed.

4,6,17

4 Do mot lay bearings on a dirty bench; place

~thern on clean paper.

4.6.18

If assembly is not to be completed at once,
wrap or cover the exposed bearings with
clean paper or cloth to keep out dust.

4.6.19

INSPECTING CAST PARTS, MACHINED
SURF¥ACES. Inspect bores for scratches, wear,
grooves, and dirt, Remove scratches and

burs with crocus cloth. Remove foreign mat-
ter, Replace parts that are deeply grooved or
scratched.

4.6.20

Inspect all oil passages for obstructions. If

an obstruction is found, remove it with com-
pressed air, or by working a soft wire back

and forth through the passage and flushing it
out with cleaning solvent.

4.6.21

Inspect mounting faces for nicks, burs,
scratches, and foreign matter, Remove such
defects with crocus cloth or a2 honing stone.
If scratckhes are deep, replace the defective
part.

C‘L 6.22

) inspect threaded openings for damaged threads.

Chase damaged threads with correct size tap.
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4.6.23
Replace housings or other cast parts that are
cracked.

4,6.24

Inspect all machined surfaces for damage

that could cause oil leakage or other malfunct-
ion of the part. Rework or replace defective
parts.

4,6.25

INSPECTING BUSHINGS, THRUST WASHERS.
Inspect bushings for scores, roundness, burs,
sharp edges, and evidence of overheating. Re-
move scores with crocus cloth. Remove burs and
sharp edges with a scraper or knife blade, If the
bushingis out-of-round, deeply scored, or exces-
sively worn, replace it, using the proper size
replacer tool.

NOTE: Sometimes it is necessary to cut out-
a defective bushing. Be careful not to damage
the bore into which the bushing fits.

4,6.26

Inspect thrust washers for distortion, scores,
burs, and wear. Replace the thrust washer if
it is defective or worn.

4.6.27

INSPECTING OIL SEALS, GASKETS, Inspect
lip-type seal rings for cuts and hardness. Re-
place the seal rings if these defects are found.

4.6.28

When replacing lip-type seal rings, make sure
the spring-loaded side is toward the oil to be
sealed in (toward the inside of the unit), Use

a nonhardening sealing compound on the out-
side diameter of the seal to help preventoilleaks,
Coatthe inside diameter of the seal with high tem-
perature grease (MIL-G-3545A or equivalent)
to prtectthe seal during shaftinstallation and to
provide lubricationduring initial operation,

4.6.29
Replace all composition gaskets.

4.6.30 -
Inspect the hook-type seal rings for wear,
broken hooks, and distortion.

4.6.31

Install a new hook-type seal ring if it is worn
so rmuch that there is no gap between the hooks
of the seal ring when it is installed.

4.6.32

The sides of the sealing ring should be smooth
(0.005"){. 1270 mm) (maximum side wear), The
sides of the shaft groove (or the bore) inwhich
the seal ring fits should be smooth (50 micro-
inches) and square with the axis of rotation
within 0.002" (, 0507 mm). If the sides of ring
grooves have to be reworked (0. 020'"(. 5079mm)
maximum side wear), install a new seal ring.
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LEVEL SURFACE

CLUTCH PLATE

=
i |
MEASURE HERE FOR CONE
T-72676

LF1G.14 METHOD FOR DETERMINING —
CONE OF CLUTCH PLATE

4.6.33

INSPECTING GEARS, Inspect gears for
scuffed, nicked, burred, or broken teeth, If
the defect cannot be removed with a soft hon-
ing stone, replace the gear.

4.6.34

Inspect gear teeth for wear that may have de-
stroyed the original tooth shape. If this con-
dition is found, replace the gear.

4.6.35 .

Inspect the thrust faces of gears for scores,
scratches, and burs. Remove such defects
with a soft honing stone.

4.6.36

INSPECTING SPLINED PARTS. Inspect parts
for stripped, twisted or chipped splines. Re-
place the part if these defects are found. Re-
move any burs with a soft stone, Spline wear
is not considered detrimental except where it
affects tightness or fit of the splined parts.

4.6.37

INSPECTING CLUTCH PLATES, Inspect the
friction-faced plates for burs, imbedded metal
particles, severely pitted faces, excessive
wear, cone, cracks, distortion, and damaged
spline teeth. Remove burs, using a soft honing
stone. Replace plates which have other defects.

4.6.38

Inspect steel plates for burs, scoring, ex-
cessive wear, cone, distortions, imbedded
metal, galling, cracks, breaks, and damaged
tangs. Remove burs and minor surface ir-
regularities using a soft honing stone.Replace
plates which have other defects,

4.6.39

The amountof cone is determined by measuring
the distance betweenthe inside diameter of plate
and a level surface(Fig. 14). When assembling a
clutch pack, soak clutch platesintype C2 oil for
at least2 minutes and make sure thateach plate
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is installed so that the cone is in the same <
direction as adjacent plates. {Refer to wear ( .
limits chart for maximum allowable cone). -

4.6.40

INSPECTING THREADED PARTS, Inspect
parts for burred or damaged threads. Re-
move burs with a soft honing stone or fine
file, Replace -damaged parts.

4.6.41

INSPECTING SNAP RINGS. Inspect all snap
rings for nicks, distortion, and excessive
wear. Replace the part if any one of these de-
fects is found. The snap ring must snap tight
in its groove for proper functioning.

4,6,42

INSPECTING SPRINGS. Inspect all the springs
for signs of overheating, permanent set, or
wear due to rubbing adjacent parts. Replace
the spring if any one of these defects is found.
Replace springs which do not meet the load-
height specifications in the spring chart.

4.7 WEAR LIMITS, SPRING CHART

4.7.1

WEAR LIMITS INSPECTION. When parts are

being inspected, those listed in Topic llshould

be measured for wear. Those parts which have AN
reached or exceeded the specified wear limit (
should be discarded and replaced. All wear
limits data are tabulated in Topic 11,

-

4.7.2

SPRING INSPECTION. The data presented in
the Spring Chart in Topic 11lwill aid in identi-
fication and inspection of the springs within
the transmission.

4.8 TORQUE SPECIFICATIONS

The assembly procedures specify torque re-
quirements for all bolts and nuts. For general
reference, a torque specification chart is
presented below. Torque specifications in the
chart apply to all assembly procedures unless
otherwise specified in the text or cross-section
illustration at the end of Topic 7. The illus=-
tration may be used as a convenient reference
for the torque required to tighten the hard-
ware visible in the cross-section view,




GENERAL TORQUE SPECIFICATIONS--BOLTS AND SCREWS

'C\ EA.ll torque values are given in pound feet (kg/mﬂ
Standard heat- Special heat-treated bolts,
Threads per treated bolts screws, Allen-head screws, Nuts on
Size inch (mm) and screws and self-locking capscrews bolts
.25 20 9-11 (1.2-1.5) 9-11 (1.2-1.5)
(6. 4mm) 28 10-12 (1.4-1.6) 10-12 (1.4-1.6)
.31 18 12-16 (1.8-2.2) 17-20 (2.4-2.8)
(7. 9mm) 24 14-18 (1.9-2.5) 19-23 (2.6-3.2) 14-18 (1.9-2.5)
.38" 16 26-32 (3.6-4.4) 36-43 (5.0-5.9)
(9. 6mm) 24 33-40 (4.6-5.5) 41-49 (5.7-6.8) 33-40 (4.6-5.5)
. 44n 14 42-50 (5.8-6.9) 54-65 (7.5-9.0)
(11.11mm) 20 50-60 (6.9-8.3) 64-77 (8.8-10.6)
.5n 13 67-80 (9.3-11.1) 81-97 (11.2-13.4)
(12. 7mm) 20 83-100 (11,5-13.8) 96-115 (13.3-15.8)
. 63" 11 117-140 (16.2-19. 4) 164-192 (22-26.5)
(15. 9mm) 18 134-160 (18.5-22.1) 193-225 (26.7-31.1) 134-160
(18.5-22.1)
C 5.1 GENERAL 5.2.6
Remove bolts and raise both rear fenders.
5.1.1
The following procedures cover two methods 5.2.7
of transmission removal and installation. The Remove air intake cap and exhaust stack.
serviceman has been left with the option of
choosing whichever method he prefers. 5.2.8

Remove ladder strut on rear frame. Remove
capscrews and ladder platform.

5.2 REMOVAL -- METHOD 1

5.2.9
5.2.1 Remove hood assembly capscrews, washer and
Remove drain plugs and drain transmission nuts. Using a suitable hoist, remove hood.
and engine oil. Allow loader to set all night
with drain plugs removed, allow all oil to 5.2.10
drain out. Remove mechanical shut-off from hydraulic
tank bonnet. |
5.2.2
Refer to the Operator's Manual and drain 5.2.11
coolant from cooling system. Remove master cylinder and brake tank cover
plates on each side of the loader.
5.2.3
Reinstall drain plugs and close drain cocks. 5.2,12
After plates are removed you willnow have
5.2.4 access to the bonnet attaching capscrews.
Block front and rear wheels to prevent loader Remove bonnet with a suitable hoist.
movement. Attach safety locking bar.
5.2.13
~5.2.5 With a suitable hoist, remove radiator grille.
Disconnect drive shafts as described in the
~—"Axle Manual. 5.2,14

Remove hydraulic oil cooler tubes and hoses.
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Transmission Removal and installation

T-77031
FIG.15 ALIGNING FLEX-PLATE AND
‘FLYWHEEL FOR INSTALIATION

OF CAPSCREWS

1. Flex plate access hole
2, Guide pin (Installation)

5.2.15

Remove radiator support, hoses and fan guard
using hoist. See your Engine Service Manual
for details.

2.5.16
Disconnect or remove the following:

NOTE: It is strongly urged that the mechanic
tag all wires and hose assemblies for proper
identification when assembling. Wires are
color coded.

Right Side of Loader

5.2.16.1
Fuel pump hose to fuel tank.

5.2.16.2
Water conditioner hose.

5.2.16.3
Accelerator linkage,

5.2,16.4
Mechanical shut-off linkage.

5.2.16.5
All electrical wires and cables.

5.2.16.6
Transmission oif filter hoses and oil filter.

5.2.16.7
Engine air cleaner and restriction hose.

5.2.16.8
Hose to injection lines.
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T-77032
FIG.16 TURN FAN TO GAIN ACCESS
TO FACH FLEX PLATE BOLT

5.2.16.9
Brake air tank tubes and hoses.

5.2.16.10 -
Boom and bucket control linkage. ( R

NOTE: Cap all open hoses, tubes, and ports.
Left Side of Loader

5.2.16.11
Brake air tank tubes and hoses,

5.2.16.12
Transmission oil filler tube.

5.2.16,13
Transmission oil cooler hoses.

5.2.16,14
Hoses at compressor and governor.

5.2.16.15
All electrical wires.

5.2.16,16
Power cluster tubes.

NOTE: Cap all open hoses, tubes, and ports.
Under Platform of Loader

5.2.16.17
Hoses to treadle valve,

5.2,16.18 C,

Range selector linkage.
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5.2.16.19
Hoses and tubes to demand valve.

5.2.16.20
Parking brake linkage.

5.2.16.21
Hydraulic pump hoses.

5.2.16.22

Power steering pump hoses,

5.2.16.23
Hoses and tubes to steering gear.

5.2.16.24

‘Flectrical wire harness and other wires.

5.2.16.25
Hydraulic control valve tubes and hoses,.

5.2.16.26
Hoses and tubes on transmission.

5.2,16.27
Clutch cut-off lines.

5.2.16.28
Horn hoses.

5.2.16.29

. Rear axle disconnect, on loaders equipped

with this feature.
NOTE: Cap all open hoses, tubes, and ports.

5.2,17
Using a suitable hoist, remove platform. See
Bucket and Chassis Manual.

5.2.18

Install two eyebolts into the 3/4" tapped open-
ings provided in top of transmission housing
assembly.

5.2.19
Attach hoist to transmission and engine eye-
bolts. Make lines taut.

5.2.20
Remove rear engine mounting brackets from
each side.

5.2.21
Remove engine and transmission rocker
brackets from each side.

IMPORTANT: Be certain that all hose as-
sermnblies, capscrews, wires, cables, etc.
have been disconnected or removed. Cap all
openings and mark for reassembly.

33

5.2.22

Carefully raise the transmission and engine
assembly from the rear frame and place in
suitable area.

5.2,23
Remove flex plate access hole plug. See Fig. 15

5.2.24

Remove flex-plate bolts from flywheel, by
turning fan. Align each bolt with access hole
for removal.

5.2.25
Remove all capscrews from flywheel and con-
verter housing,

5.2.26

Steam clean exterior of transmission.

5.2.27

Remove capscrews that secure the hydraulic
and power steering pumps to the transmission.
Remove pumps and cap open ports of trans-
mission.

NOTE: Place protective covering over splined
ends of each pump.

—-1 }-—0.4" {10.16mm)

] WHEN HOLES IN FLEX-PLATE
107 AND FLYWHEEL ARE ALIGNED,

(25.4mm) INSERT THIS END TO PREVENT
| MOVEMENT.

ITTTEIT
(NI ISERININ]

0.375" (9.525mm) x 24 THD.

40"

(101.6mm)
CUT OFF CAPSCREW HEAD
AND TAPER. USE THIS END
TO ALIGN HOLES IN FLEX-
PLATE AND FLYWHEEL.

- l—02" (5.08mm)
05"\ |
(12.70mm)

T-74656

FI1G.17 GUIDE PIN DIMENSIONS ——
(MADE FROM CAPSCREWS)

NOTE: Regardless of the care that has been
taken to remove or install this piece of equip-
ment, there are many conditions that cannot
be completely safeguarded against. You are
the best insurance against accidents.
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5.4.6
5.3 INSTALLATION -- METHOD 1 Disconnect all hoses and electrical wires from C

NOTE: The engine flywheel pilot must be transmission. Tag all lines for identification

coated with molybdenum disulfide extreme 5 4.7
pressure antisieze lubricant (such as ""Moly- L

T . < i t inlet and outlet hoses on the hydrau-
kote G'') prior to transmission installation. Disconnect inlet and ou ydrau

lic pump and power steering pump. See your

N Hyd ic Service Manual for detailed instructions.
To install transmission reverse the procedure ydraulic S a s n

" used for removal. Check the following: 5.4.8

Disconnect transmission control linkage at

5.3.1 s .
When bringing transmission housing and engine transmission.
housing together align flex-plate hole and fly- 5.4.9

wheel hole. Insert pin see Fig.17. Then bring
housings together. Be sure pin protrudes from
engine housing access hole as shown in Fig. 15.

Disconnect parking brake cam lever. If used,
separate rear axle disconnect.

5.4.10
Remove front engine mounting bolts and loosen
rear engine mounting bolts.

5.3.2
Be certain all hoses, wire connections, and
capscrews are tightened securely.

NOTE: "FRONT" and "REAR" directions are
determined with operator sitting in operators
seat,

5.3.3
Refill transmission with proper lubricant,

5.3.4
Refill engine with proper lubricant, Refer to
Operators Manual.

5.4.11
Set floor jack under transmission sump.

5.4.12

5.3.5 Remove engine breather tube. See Fig.15.

Refill radiator with coolant.

: . 5.4.13 C :
: rti e .
I:fi?{?fa‘?'tNgndB:lfz;;it:t bzgchzgli::{ f:)l;_e Remove flex plate access hole plug. See Fig.15. -
proper clearance of . 006'-- , 014" (,152 --
355 mm) 5.4.14
: ' Remove flex plate bolts from flywheel, by
5.3.6 turning fan as shown in Fig. 16. Align each

Check all hose assemblies for leaks. bolt with access hole for removal.

5.4 REMOVAL -- METHOD 2

NOTE: You are the best insurance against
accidents, Observe good safety procedures.

5.4.15
Remove all but four bolts from converter hous-
ing and flywheel housing.

5.4.16

5 4.1 Jack transmission high enough to block engine. .

In this procedure the mechanic needs a floor
jack, a cable come along, and another hi-liit
or crane with enough capacity to lift the rear
of the loader two feet off the ground.

5.4.17
Install the cable come along around the con-
verter and balance transmission.

5.4.18
Remove four remaining capscrews from con-
verter housing.

5.4.2
Remove plug and drain transmission. If
possible allow oil to drain over night.

5.4.19
Lower floor jack VERY SLOWLY. This will
allow the transmission to lean out of the fly-

5.3.3
Reinstall drain plug.

5.4.4 wheel housing.

Block front and rear wheels securely. 5.4.20

5 4.5 Working t}}e cable and jack together, let the

Disconnect drive shafts from transmission. transmission down to floox. C
See your Axle Service Manual. 5.4.21 ’

Block transmission,
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5.5.2
= 5. 422 When bringing transmission housing and engine
C Remove cable. housing together align flex-plate hole and fly-
J 5.4.23 wheel hole. Insert pin. Then bring housings

together. Be sure pin protrudes from engine

Place hydraulic control lever in float position. housing access hole as shown in Fig. 15.

5.4.24 . £ load 4 all 5.5.3
With a crane, rglse rear o ‘?a ér an 1 ow Be certain all hoses, wire connections, and
transmission to clean frame for removal. capscrews are tightened securely.

5.5 INSTALLATION -- METHOD 2 5.5.4

NOTE 'I.‘h engine flywheel pilot must be Refill transmission with proper lubricant.

: The engi

coated with ?0.1Yb:]?Egzc?rftuif:he::{?&n;y IMPORTANT: Before starting engine, the

ressure antisiez -

leote G") prior to transmission installation crankshaft end play ml.J'St be checked for proper
P * clearance of 2900 Engine =~ , 004 to , 007"

(.10 == .18 mm)3500 Engine -~ , 007 to . 013"

(.18" ~-= ,33). Check all hose assemblies for

leaks.

5.5.1
To install transmission reverse the procedure
used for removal, Check the following:

TOPIC 6 DISASSEMBLY OF TRANSMISSION
INTO SUBASSEMBLIES

6.1.2
6.1 SCOPE OF TOPIC & DISASSEMBLY SEQUENGE, The instructions
. 1.1 depict, in logical sequence, the removal of
: —'I?/iObELS COVERED. This section describes exterior components, through the torque con-

verter, to the front split line of the trans-
mission housing. The transmission is then
repositioned and the remaining components
are removed from the rear.

6.2 REMOVAL OF EXTERIOR COMPONENTS

6.2.1

INSTALL EYE BOLTS. All transmissions
have two tapped holes in the top of the trans-
mission housing. Eye bolts may be installed
into these holes to provide a means of sup-
porting or positioning the transmission hous~
ing during disassembly Fig. 18,

the disassembly of the transmission into its
subassembly components.

6.2.2

OIL STRAINER ASSEMBLY. Remove the six
bolts and lockwashers that retain the oil
strainer assembly Fig. 19. Remove the oil
strainer and gasket. Rermove the oil drainplug.

6.2.3

PARKING BRAKFE AND OUTPUT FLANGES.
Remove flange retaining nut (2) Fig. 124,
washer (11) and remove brake drum (29) and
output flange (30) as an assembly. Remove
four self-locking bolts (7) and separate the
brake drum and flange.

C, R 6.2
S e 2.4
T-71466 To prevent rotation of the flange, install two
FI1G, 18 LIFTING TRANSMISSION bolts into the front output flange and place one
end of bar stock between the bolts and allow
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Disassembly of Transmission into Subassemblies

13

the other end to press against the assembly
table, Remove the front output flange, retain-
ing nut and washer, using the same procedure.
If necessary, use 2 flange puller of the type
shown in Fig.1l.

- b

T 467
FIG.19 REMOVING OIL STRAINER
. AND GASKET

6.2.5

Remove brake shoe return springs (4) Fig. 124.
and brake shoes and linings (3), roller (2) and
brake apply arm (5). Remove four self-locking
bolts(7)and remove brake back plate (1}.

6.2.6

CONTROL VALVE ASSEMBLY. Remove 16
bolts and lockwashers that attach the control
valve body to the transmission housing Fig. 20.

FIG.20 REMOVING VALVE BODY BOLTS
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FI1G.21 REMOVING VALVE BODY AND
GASKET

6.2.7

Remove the control valve body and gasket
Fig. 21. Refer to paragraph 7.4 for the con-
trol valve assembly rebuild instructions.

6.3 REMOVAL OF INPUT COMPONENTS

NOTE: Position the transmission to rest on
its rear surface. Do not allow the trnasmission
to rest on the

6.3.1

DIRECT MOUNT (FLEX DISK). Remove the
six self-locking bolts and plate that retain the
flex disk assembly Fig. 22,

6.3.2

Remove the flex disk plate and flex disk as-
sembly consisting of three flex disks and a
disk and washer assembly Fig. 22.

6.3.3
Remove the twenty four self-locking nuts that
retain the torque converter drive cover Fig.23.

T-71474
F1G.22 REMOVING FLEX DISK BOLTS



Disassembly of Transmission Into Subassemblies

' ' T-71475
Fi1G.23 REMOVING TORQUE CONVER-
TER DRIVE COVER NUTS

6.3.4

Attach a sling and remove torque converter
drive cover Fig. 23, Ball bearing may remain
in the torgue converter drive cover; if so, re-
move the bearing.

T-77036
FI1G.24 REMOVING TORQUE CONVER-
TER DRIVE COVER

6.4 REMOVAL OF CONVERTER
COMPONENTS AND HOUSING

6.4.1

CONVERTER COMPONENTS. Using two

~ s s . .

‘crewdrivers, and lifting straight upward, re-
nove the first-and second-turbine assembly
Fig, 25, Do not disassemble this unit unless
inspection or parts replacement is necessary.
If necessary refer to paragraph 7.5 for turbine
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assembly rebuild instructions. Remove the
seal ring, from the converter pump.

6.4.2

Remove the snap ring that retains the conver-
ter stator and remove the stator from conver-
ter ground sleeve Fig. 26.

6.4.3
Remove the stator spacer from the converter
ground sleeve Fig. 27.

T-71477

FIG.25 REMOVING FIRST-AND SECOND
6.4.4 TURBINE ASSEMBLY
Straightenthe tabs of the lock strips atfour places
equidistant around the pump hub and remove four
of the 12 bolts Fig, 28. Install animprovised pul-
ler Fig. 11, making sure the puller sleeve rests
onthe converter ground sleeve and extends above
the end of the first turbine drive gear shaft. Tight-
enthe puller screw.

6.4.5

When the converter pump bearing has beendrawn
from its seatonthe ground sleeve, remove the pu
puller. - .

6.4.6

Remove the torgue converter pump and re-
install the four bolts removed in paragraph -

6. 4.4 above. If further disassembly is planned,
refer to paragraph 7. 6 for converter pump
rebuild instructions. If disassembly is not ne-
cessary, tighten the four 10 - 12 lbs. ft. (1.4 -~
1.7 kg/m) torque, and bend the lock strip tabs
against the replaced bolts.,

6.4.7

CONVERTER HOUSING. Remove the 24 bolts,
lock washers, and plain washers that attach
the converter housing to the transmission
main housing Fig. 28.

6.4.8
Attach a sling to the converter housing flange
Fig. 29. Apply slight tension on the sling and,

-using a soft hammer, bump the converter

housing away from the transmission main
housing.
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CAUTION

When the converter housing has cleared
the transmission housing (approximately
1-1/2 inches), (38. lmm), check to insure
that the second turbine drive gear andthe
freewheel unit remain with the trans-
mission main housing. If necessary, use
two long screw drivers to pry the free-
wheel front bearing from the converter
housing. On units equipped with internal
thermostat, do not pry against the by-pass
tube. If the free wheel unit is raised with
the converter housing, the oil suctiontube
may be damaged. If the second-turbine
drive gear is raised with the converter
housing, it may fall unexpectedly, causing
damage or injury.

_ T-74377
FIG.26 REMOVING STATOR SNAP RING

6.4.9

Remove the converter housing and attached

parts Fig. 29. Remove the gasket. Refer to
paragraph.7. 7 for converter housing rebuild
instructions. f

6.5 REMOVAL OF TURBINE GEARING
AND 0iL SUCTION TUBE

6.5.1

TURBINE GEARS AND FREEWHEEL CLUTCH.
Remove the second-turbine drive gear and at-
tached parts Fig. 30. Remove the step-joint
seal ring from the drive gear shaft. Thrust
race (25) Fig. 63, may remain on the hub of
the second-turbine drive gear. If so, remove
the race. :
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T-74378
FIG.27 REMOVING STATOR SPACER

FIG. 28 LOOSENING TORQUE CONVER-
TER PUMP BEARING ’

6.5.2

Remove the ball bearing from the second-
turbine drive gear only if replacement is ne-
cessary Fig, 30.

6.5.3

Remove the first-turbine driven gear and the
second-turbine driven gear and freewheel unit
as an assembly Fig. 30. Refer to paragraph
7.8 for freewheel unit rebuild instructions,

6.5.4
Remove the reverse-and-low-range sun gear
as shown in Fig, 31.
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— SEALTRI T-71485
: FI1G.32 REMOVING TRANSMISSION
REAR COVER

T-71481

FIG.29 REMOVING TORQUE CONVER-
TER HOUSING ASSEMBLY

T-77037

FIG. 33 REMOVING HIGH-RANGE
CLUTCH PISTON HOUSING BOLTS

C Y T
T-71482
FIG, 30 REMOVING SECOND-TURBINE
DRIVE GEAR, TURBINE DRIVEN GEARS,
AND FREEWHEEL UNIT

ok

T-77038
FI1G. 34 REMOVING HIGH-RANGE
CLUTCH PISTON HOUSING

6.5.5
Remove the needle roller bearing, two thrust
races, and step-joint seal ring from the first-
turbine drive gear Fig. 31. Remove the first-
turbine drive gear and ball bearing as an as-
sembly. Do not rerove the bearing unless re-
i ] placement is necessary, If necessary, refer
T-71483 to paragraph 7. 9 for rebuild instructions.
FIG.31 REMOVING STANDARD SPEED,
FORWARD AND REVERSE-RANGE SUN

GEAR
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6.5.6

ACCESSORY DRIVE SHAFT. Remove the accessory
drive shaft FIG. 31. Remove bearing (9), FIG. 63, from
accessory drive shaft (8) only if replacement is necessary.

6.5.7

OIL SUCTION TUBE. Using a wrench, remove the male
nut that retains the oil suction tube at the top of the
housing FIG. 31. Also remove the selflocking bolt at
the suction tube support. Remove the suction tube, and
remove the male nut and compression seal ring.

6.6 REMOVAL OF REAR COVER AND HIGH
RANGE CLUTCH PISTON HOUSING
(TT Models)

6.6.1

REAR COVER. Position the transmission to rest on wood
blocks, front splitline downward. Remove the 19 bolts
and lockwashers that attach the rear cover to the trans-
mission housing, FIG. 32. Carefully, without using exces-
sive force, remove the rear cover and gasket. Do not pry
or hammer the cover to remove it. During removal, be
sure not to damage the high range clutch piston housing
pilot which locates into a counterbore in the center of
the rear cover. Remove seal ring (14), FIG. 80 from the
rear cover. Remove pipe plug (16) only if replacement

is'necessary. .

6.6.2 i

HIGH — RANGE CLUTCH PISTON HOUSING. Straight-
en the lock tabs, and remove the six bolts that attach the
high-range cluteh piston housing to the transfer drive gear
FIG. 33. Remove the bolts and lock-tabs.

6.6.3
Using two screw drivers, pry the high-range clutch piston
housing and attached parts from the transfer drive gear
FIG. 34. Refer to paragraph 7.10 for the high-range
clutch piston housing rebuild instructions.

T-7437
FIG. 35 REMOVING HIGH—RANGE
CLUTCH HUB ASSEMBLY

6.7 REMOVAL OF RANGE GEARING,
- CLUTCHES, AND OIL PUMP

6.7.1

HIGH-RANGE CLUTCH ASSEMBLY AND TRANSFER
DRIVE GEAR. Remove the high-range clutch hub assem-
bly from the transfer drive gear FIG. 35. Refer to para-
graph 7.10.3 for high range clutch hub assembly rebuild
instructions.

6.7.2

Remove the snap ring from the low-range planetary
carrier, and remove the transfer drive pear assembly,
FIG. 35.

6.7.3

LOW—RANGE CLUTCH AND PLANETARY. Replace
two of the ten -self-locking bolts that retain the low-
range cluich piston housing with two bolts removed
from the control valve assembly in paragraph 6.2.4 above,
Refer to FIG. 36. Install the bolts at opposite sides of the
piston housing to restrain the spring pressure.

6.74

Remove the remaining eight self-locking bolts and plain
washers which retain the low-range clutch:piston housing
FIG. 36. Then, loosen the two restraining bolts evenly
and remove them.

T-743°4
FIG. 36 REMOVING LOW—RANGE
CLUTCH PISTON HOUSING BOLTS

6.7.5

Remove the low-range clutch piston housing and piston
as an assembly FIG. 37. Remove the low-range clutch
pistonfrom the low-range clutch piston housing. Do not
remove seal rings unless replacement is necessary.

Study SAFETY RULES, pages ! thru lll, thoroughly for the protection of personal and machine safety.

(Revised 8-77)
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- T-77039

FIG, 37 REMOVING LOW-RANGE CLUTCH
PISTON HOUSING AND PISTON

T-77042

FI1IG.40 REMOVING FORWARD-AND-REVERSE
RANGE CLUTCH ANCHOR ASSEMBLY

FIG. 38 REMOVING LOW-RANGE
PLANETARY CARRIER ASSEMBLY

T-77043
FIG.4] REVERSE-RANGE PLANETARY
CARRIER ASSEMBLY AND CLUTCH PLATES

6.7.6

Do not remove the socket-head plug from the
low-range clutch piston housing unless neces~
sary for replacement, or cleaning of the oil
passage(Fig. 37).

FIG.39 REMOVING SNAP RING FROM
REVERSE-RANGE RING GEAR
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b «_'r. 3 /4
> REVERSERANGE CLUTCH PISTON S
e e

T~-77044
FIG. 42 REMOVING REVERSE-RANGE
CLUTCH PISTON

T-71495
FIG. 43 REMOVING OIL PUMP ASSEMBLY

6. 7.7

Remove the low-range planetary carrier ass~
embly, low-range ring gear, four clutch plates,
and the attached reverse-range ring gear as a
unit (Fig. 38). Remove thrust washers (22 and
23, Fig.74A) from carrier if present.
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FIG. 44 REMOVING OUTPUT SHAFT
FRONT OIL SEAL

T T-77046
. FIG. 45 REMOVING OUTPUT SHAFT
FRONT BEARING SNAP RING

6.7.8

Separate the clutch plates and low- range ring
gear from the planetary carrier assembly, Re-
move the twelve piston return springs and
guide pins, and remove the remaining four low-
range clutch plates from the clutch anchor
assembly (Fig. 38).

6.7.9

Remove the snap ring that retains the revérse-
range ring gear on the low-range planetary
carrier assembly (Fig. 39)

6.7.10

REVERSE-RANGE CLUTCH AND PLANETARY
Remove the reverse-and-low-range clutch
anchor assembly (Fig.40). Remove the anchor
pin from the valve body mounting pad.

6.7.11

Remove the reverse-range planetary carrier
assembly and one internal-splined clutch plate
as a unit (Fig. 41). Separate the clutch plate
from the carrier assembly, Remove the remain-
ing nine reverse-range clutch plates from the
transmission housing.



Disassembly of Transmission Into Subassemblies

T-77047
FIG. 46 LOOSENING ONE-PIECE OUTPUT
SHAFT FRONT BEARING

T<77049
FIG.48 REMOVING TRANSFER DRIVEN

SHAFT)

e

GEAR (ONE-FIECE
-

hdoptre iy ~

—

. T-77048
FIG. 47 REMOVING ONE-PIECE : 2 i
OUTPUT SHAFT T-177050
FIG. 49 REMOVING DISCONNECT
6.7.12 SHIFTER SHAFT
Remove the reverse-range clutch piston from 6.8 REMOVAL OF CUTPUT COMPONENTS

its bore in the transmission housing (Fig. 42). AND TRANSFER DRIVEN BEAR

Do not remove seal rings from the reverse- .

range piston unless replacement is necessary. CAUTION
6.7.13 IF ONLY THE SHAFT SEAL RE-
OIL PUMP Remove the nine bolts and lock- QUIRES REPLACEMENT, DO NOT
washers that attach the oil pump to the trans- REMOVE SHIFTER SHAFT. Re-
mission housing (Fig 43). moval of the shaft will allow the
shifter fork to drop into the sump
6.7.14 area, and partial disassembly of
Remove the oil pump and gasket, pump cover, the transmission is required to
and cover gasket as an assembly. Do not sep- reinstall the shifter components.
arate the oil pump components unless inspect~ (Destroy and remove the failed
.Jon or parts replacement is necessary. seal. Install the new seal and press
C/ it lightly against the shoulder in
/ the bore).
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- T-77051
FIG.50 REMOVING REAR OUTPUT
SHAFT OIL SEAL

il st e e
T-77052
F1G.51 REMOVING REAR OUTPUT
SHAFT BEARING SNAT™ RING

6.8.1

ONE-PIECE OUTPUT SHAFT Using a puller,
remove the oil seal from the front of the trans-
mission housing (Fig. 44).

6.8.2

Remove the snap ring that retains the output
shaft bearing in the housing bore (Fig. 45). Do
not remove the shifter shaft hole plug unless
replacement is necessary.

6.8.3

Using a soft hammer, drive the output shaft
forward until the front bearing is free from
the housing bore (Fig. 46).

6.8.4

Remove the output shaft and front bearing as an
assembly (Fig.47). Remove the front bearing
from the output shaft.

6.8.5

Removal of the output shaft will free the trans-
fer driven gear and spacer (24) (Fig.87). Re-~
move the transfer driven gear (Fig. 48) and
remove the spacer from the sump area. Remove
lip type oil seal (27) (Fig.87) from the rear
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- T77047
FIG.52 DRIVING TWO-PIECE OUTPUT

SHAFT REARWARD FOR REMOVAL

T-77049
FIG.53 REMOVING TRANSFER
DRIVEN GEAR

of the housing. Remove the output shaft rear
bearing from its bore (Fig. 48)

6.8.6

TWO-PIECE OQUTPUT SHAFT (TT ONLY)
Rotate shifter fork shaft counterclockwise to
remove it from the front of the transmission
housing (Fig. 49). Removal of the shifter fork
shaft will allow the shifter fork to fall into the
sump area. Remove the shifter fork, Remove
the shifter shaft oil seal only if replacement is
necessary,

6.8.7
Using a puller, remove the oil seal from the
rear of the transmission housing (¥ig, 50),

6.8.8 .
Remove the snap ring that retains the rear
bearing in the housing bore (Fig.51).
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T (P ST R A T S

D1 SCONNECT CO

T-77055
FIG.54 DISCONNECT COUPLING, FRONT
OUTPUT SHAFT, AND CENTER BEARING

6.8.9

Using a soft hammer, drive the front output
shaft rearward until the bearing on the rear
output shaft is free from the housing bore (Fig.
52). Remove the rear output shaft and the at-
tached bearing and spacer as an assembly.
Rembove the bearing only if replacement of the
bearing or spacer is necessary. Do not remove
bushing (22) from rear output shaft (23) unless
C\epl_é.cement is necessary.

0. 8.°10

Removal of the rear output shaft from the trans-
mission housing will free transfer driven gear
.{20) and allow spacer 19 to fall into the sump
area. Remove the transfer driven gear (Fig.
53), and remove the fallen spacer from the
sump.

6.8.11
Remove the center bearing from its bore in
the housing web (Fig.54).

6.8.12
Remove the front output shaft and disconnect
coupling as an assembly (Fig. 54).

NOTE: A spring and two detent balls will be
released when the disconnect coupling is re-
moved from the front output shaft. Drape a
shop towel over the assembly to prevent possi-
ble loss of the balls.

6.8.13

Remove the disconnect coupling from the front
output shaft, and place the two detent balls and
spring in a parts receptacle.

O
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6.8.14
Remove the front oil seal only if necessary. If
necessary, remove the seal as described above.

6.8.15

Remove the front snap ring and output shaft
bearing (refer to Fig. 45) only if part replace-
ment is necessary. If necessary, remove the
snap ring and, using a puller which will apply
its force to the rear surface of the outer race,
draw the bearing from its bore. 1f such a pul-
ler is not available, use a drift and tap evenly
around the outer race to drive the bearing
forward.

6.8.16

Remove remaining parts from the transmission
housing only if part replacement or additional
servicing is required. Refer to paragraph?7.10.9
for the transmission housing rebuild instruction.

6.8.17

REAR OUTPUT SHAFT Using 2 puller, re-
move the oil seal from the rear of the trans-
mission (Fig.50).

6.6.18
Remove the snap ring that retains the rear
bearing in the housing bore (Fig. 51).

6.8.1¢9

Remove plug (28) Fig. 87 if necessary, from
the front of the housing. Using a drift, drive
rear output shaft (23) rearward until bearing
(25) is free in its bore. Remove rear output
shaft (23), spacer (24) and bearing (25) as an
assembly. Remove the bearing only if replace-
ment of the bearing or spacer is necessary.

6.8.20

Removal of the rear output shaft from the
transmission housing will free the transfer
driven gear and allow spacer (19) to fall into
the sump area. Remove the transfer driven
gear (Fig.53), and remove the fallen spacer
from the sump.

6.8.21 )
Remove bearing (18)(Fig.87) from its bore
in the housing web.

6.8.22

Remove the remaining parts from the trans-
mission housing only if part replacement or
additional servicing is required.



TOPIC 7 REBUILD OF SUBASSEMBLIES

7.1 SCOPE OF TOPIC 7

7.1.1

This section contains the rebuild procedures
for the subassemblies which were removed
in Topic 6.

7.1.2

The subassemblies are presented in this sec-
tion in the same order as they were removed
in Topic 6.

7.2 GENERAL INFORMATION FOR SUBASSEMBLY
REBUILD

7.2.1
Tools, Parts, Methods.
4.3 through 4. 5.

Refer to paragraphs

7.2.2
Cleaning, Inspection.
4.6.

Refer to paragraph

7.2.3

Torque Specifications. The specific torgue
value for each threaded fastener installed in
this section is stated in the applicable assem-
bly paragraph. Torque values are also pre-
sented in paragraph 4.10 and Fig. 81.

7.2.4

Wear Limits, Spring Data. Refer to Section
1]l for wear limits and spring data, which
includes tabulations.

7.2.5

Lubrication. Soak each friction (faced) clutch
plate in transmission fluid for a minimum of

2 minutes prior to assembly.

7.2.6

Use oil-soluble grease (petroleum jelly) with
a2 low melting point when it is required to
facilitate assembly. Do not use animal fats.

7.2.7

Pack the ID of metal-encased, lip-type oil
seals with high-temperature grease (MIL-G-
3545A or equivalent).

7.3 CONTROL VALVE BODY DISASSEMBLY

7.3.1

Disassembly (Fig. 55). Remove plug (6) and
gasket (7) that retain main-pressure regula-
tor valve (8). Remove the main-pressure
regulator valve.

7.3.2

Remove plug (18) and gasket (17) that retain
trimmer plug (16), Remove the trimmer
plug, and main-pressure regulator spring
(14), spring retainer (13), and trimmer
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spring (15).
7.3.3 (\
Remove main-pressure check plug (34).
Remove selector valve plug (33) and gasket

(32).

7.3.4

Remove retainer plug (25) and gasket (23).
Remove cut-off valve plug (21) from retainer
plug (25). Remove seal ring (22) and cup
(24) from cat-off valve plug (21). Remove
clutch cut-off valve (20) and valve spring
(19) from control valve body (9).

7.3.5

Remove plug (29) and gasket (30), and re-
move one spring (31) and ball (28). At the
inner (mounting) side of control valve body
(9), remove valve stop (12) from its position
on range selector valve (27).

7.3.6

Insert a bolt through the linkage pin hole in
selector valve (27). Pull the selector valve
and seal (26) from the bore and remove them
irom control valve body (9). Remove the

seal from the selector valve. Remove the
remaining detent ball (28) and spring (31)
which were freed during removal of the selec-
tor valve.

7.3.7

Do not remove retainer plug (11) and ball (10)
from control valve body (9) unless parts re-
placement is necessary.

Note: Refer to paragraph 7.2, above.

7.4 CONTROL VALVE BODY ASSEMBLY

7.4.1

If the retainer plug and ball were removed
from the control valve body, install a new
ball and retainer (Fig. 56). Place the re-
tainer plug, open end upward, over the ball.
Press the retainer plug until it is flush with,
to 0. 010 inch (.25 mm) below, the surface of
the three supporting bosses.

7.4.2

Install one spring(31)(Fig. 55) and detent ball
(28) into control valve body (9). Depress the
ball against the spring, and install selector
valve (27) linkage end last, through the seal
bore of the control valve boedy.

7.4.3

Install the remaining detent ball (28) and
spring (31); install gasket (30) and plug (29) .
to retain the ball and spring. Tighten the C‘
plug securely. -
7.4.4

Position the selector valve in the middle
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Control valve body gasket
Lock washer

Bolt

Bolt

Control valve body asgsembly
Plug

Gasket

Regulator valve

Valve body

Ball

Ball retainer plug

Valve stop

Spring retainer

Regulator spring
Trimmer spring
Trimmer plug

Gasket

Plug
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FIG. 55 CONTROL VALVE ASSEMBLY

T-70706A

Clutch cut-off valve spring
Clutch cut-off valve
Valve plug

Seal ring

Gasket

Cup

Retainer plug

Oil seal

Selector valve
Detent ball

Plug

Gasket

Detent spring
Gasket

Plug

Plug

Plug
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detent position (neutral), and install the valve
stop in the location shown in Fig. 56.

7.4.5

Coat the outer circurnference of the new se-
lector valve oil seal with nonhardening seal-
er. Install the seal, spring-loaded lip first,
over the linkage end of the selector valve in-
to its bore (Fig. 56). Press the seal into
the bore until it is flush with, to 0, 030 inch
(. 76 mm) below, the surrounding surface.

Note: At assembly, all spool valves must
move freely by their own weight within their
bores.

7.4.6

Install main-pressure regulator valve (8)
(Fig. 55), and install gasket (7) and plug (6).
Tighten plug {6) securely. Install plug (34)
and tighten sufficiently to prevent leakage.

FIG. 56 CONTROL VALVE BODY
ASSEMBLY - MOUNTING SIDE

7.4.7

Install spring retainer (13), concave side
first, onto the stem end of main-pressure
regulator valve (8). Install main-pressure
regulator spring (14), trimmer spring (15),
and trimmer plug (16) into the valve bore.
Install gasket (17) and plug (18), and tighten
the plug securely,

7.4.8

Assemble valve spring (19) onto clutch cut-
off valve (20) and install them, spring first,
into valve body (9). Install seal ring (22) onto
cut-off valve plug (21). Install cup (24),
small diameter first, onto the stemmed end
of the cut-off valve plug. Lubricate and in-
stall the assembled cut-off valve plug, cup
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first, into the smooth bore end of retainer
plug (25). Install retainer plug (25) and gas=-
ket (23), and tighten the plug securely.
Cover the exposed orifice in the retain-

er plug until the hydraulic brake line is

to be attached.

7.5 FIRST-AND-SECOND- TURBINE ASSEMBLY

7.5.1

Disassembly (Fig. 59). Locate the index
marks (V-groove) in the outer rims of the
first turbine support and the first turbine
(Fig. 57). Make sure these marks are well
defined in both parts. If the marks are not
prominent, deepen them to 0. 040 inch

(1. 016 mm) (maximum) before continuing
with disassembly.

7.5.2

Drive the six roll pins (nine in the 2421
model series) inward toward the hub until
they clear the holes in the first turbine sup-
port (Fig. 57). Remove the roll pins only
if replacement is necessary.

T-77067

57 FIRST AND SECOND-TURBINE
ASSEMBLY

FIG.
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7‘; 5.3

Remove the second turbine and
its bearing from the first turbine support.

7" “Remove the first turbine from its support
(Fig. 58).

7.5.4

Remove bearing (8) (Fig. 59) from second
turbine (6) only if replacement is necessary.
If replacement is necessary, bearing (8) may
be removed by pressing lengths of drill rod
through the three removal holes in the hub

of second turbine (6). Remove snap ring (7)
from second turbine (6) only if replacement
is necessary.

7.5.5

Remove bearing (1) from first turbine sup-
port (3), only if replacement is necessary.

If replacement is necessary, bearing (1) may
be removed by pressing lengths of drill rod
through the three removal holes in the hub

of first turbine support (3).

Note: Refer to paragraph 7.2, above.

7.5.6

Assembly (Fig. 59). I bearing (1) was re-
moved from first turbine support (3), install
its replacement. Position the bearing, manu-

facturer's identification outward, and press
the bearing firmly against its seat on the hub
(3).

T-77068
FIG. 58 REMOVE FIRST TURBINE

7.5.7

If bearing (8) was removed from the second
turbine (6), install its replacement, Posi-
ion the bearing, manufacturer's identifica-
~on outward, and press the bearing firmly
onto its seat in the turbine hub. If snap
ring (7) was removed, install its replace-
ment.
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7.5.8
Install the second turbine (and bearing) into
the first turbine support (Fig. 58).

7.5.9

Install the first turbine into the first turbine
support and aline the V-groove index marks
(Fig. 58).

7.5.10

Drive the six roll pins (nine in the 2421
model series) outward until they are flush
with, to 0. 030 inch (. 76199 mm) below, the
outer surface of the first turbine support
(Fig. 58). ’

7.6 TORQUE CONVERTER PUMP

7.6.1

Disassembly (Fig, 60). Straighten the ears
of the six lockstrips, Remove the 12 bolts
that attach the pump retainer and input ac-
cessory drive gear to the torque converter
pump. Remove the six lockstrips, pump
retainer, input accessory drive gear, bear-
ing, and gasket.

7.6.2

Inspect the 24 special bolts around the cir-
cumference of the pump. Remove any defec-
tive bolts by pressing them from the pump
flange.

Note: Refer to paragraph 7.2, above.

7.6.3

Assembly (Fig. 60). If any of the special
bolts were removed from the pump, install
their replacements. Aline the flat side of
the bolt head next to the pump and press the
new bolt into place.

7.6.4 . .
Fig. 59. Install the double~-row
bearing (18) into the input accessory
drive gear (19) =~- notch in bearing
opposite to the gear teeth,

7.6.5

Install the drive gear and bearing
into the converter pump, Fig.60,
aligning the gear and pump bolt holes.
Be sure the notch in bearing is
toward inside of converter pump
housing.

7.6.6

Install the pump retainer, and install the
six lockstrips and twelve bolts. Tighten
the bolts to 10 and 12 pound feet (11. 5 to
13,8 kg/m) torque. Bend the lockstrip ears
against the bolt heads.

7.7 TORQUE CONVERTER HOUSING

(Revised January 1986)
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FIG. 59 TORQUE CONVERTER
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above the slit outward. This will push the
metal below the slit inward. Deforming

the diaphragm in this manner will reduce

its outside diameter and allow the diaphragm
to be lifted from the converter housing,

7.7.3

Clean the bore from which the diaphragm
was removed. A smooth, clean bore will
prevent leakage after the new diaphragm

has been installed.

7.7.4

Remove the welch plug from the converter
housing only if replacement is necessary
(Fig. 61). If necessary, drive the plug
from its bore, and clean the bore from
which the plug was removed.

ey
T-7706 7.7.5
FIG. 60 TORQUE CONVERTER PUMP Remove the step-joint seal from the convert-
ASSEMBLY er housing sleeve (Fig. 61). If replacement
of the converter housing sleeve is necessary,
7.7.1 remove it from the front of the housing,
Disassembly (Fig. 59). The pressed steel
diaphragm and oil seal (Fig. 61) must be 7.7.6
removed. Removal of the diaphragm de- At the rear of the converter housing, re-
stroys the diaphragm and seal. move the snap ring from accessory driven
gear bearing (Fig., 62). Tap the accessory
Note: The seal can not be purchased separ- driven gear forward and remove it and the
ately. attached parts from the housing.

#ACCESSORY -t ACT
V7 DRIVE'GEAR

FIG. 61 TORQUE CONVERTER HOUSING
FRONT VIEW

T-77071

7.7.2 :
To remove the diaphragm, cut a slit through FIG. 62 TORQUE CONVERTER HOUSING
the diaphragm, as shown in Fig. 61. Insert REAR VIEW

C a hooked tool into the slit and pry the metal
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7.7.7

Press bearing 12 (Fig., 63) from accessory
driven gear 2. Also remove snap ring(ll)
and bearing 10}

7.7.8

On transmissions equipped with an accessory
drive gear, remove the snap ring from the
accessory drive gear bearing (Fig. 63). Tap.
the accessory drive gear forward and remove
it and the attached parts from the housing.

7.7.9

Remove snap ring (7) (Fig. 63) and bearing
(6) from accessory drive gear (1).

7.7.10
If replacement of the ground sleeve is neces-
sary, remove the four attaching bolts and

press the sleeve from the converter housing
(Fig. 62).

7.7.11

If the converter pressure regulator valve
components (2)), (22}, and(23)(Fig. 63) re-
quire replacement, remove them by twist-
ing pin (21) from the converter housing.

GGV a0

7,

Y%,/ O

(2]
o
\
\
\
\
\
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/
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/
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1/
’

FIG. 63 TORQUE CONVERTER HOUSING
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1. Accessory drive gear
2. Accessory driven gear
3. Bolt
4. Lockwasher
5. Washer
6. Ball bearing
7. External snap ring
8. Accessory drive shaft
9. Ball bearing
10. Bazll bearing
11, External snap ring
12, Ball bearing

FIG, 64 PRESS SECOND TURBINE GEAR

7.7.12

If the lubrication regulator valve components
(18), (19), and (20) require replacement, re-
move them by twisting pin (18) from the con-

verter housing,

fC 7.7.13

" Do not remove plugs (31), (33), or (38) unless
necessary for cleaning or replacement.

il was removed, install second type spring (22)
~and valve{23) onto guide pin {21). Install

the assembled parts, pressing pin (21)

into housing (32) until it projects 1.16" to

1.18" (29,5 ~ 29.9 mm) above the valve

le converter pressure regulator valve (23)

Rebuild of Subassemblies

13.
14,
15.
16.
17,
18.
19.
20.

Converter ground sleeve
Self locking bolt

Step joint seal ring

Ball bearing

Second turbine drive gear
Valve guide pin

Valve spring

Converter regulator valve
Valve guide pin

Valve spring

Converter regulator valve
Step joint seal ring

T-71500
7.7.17

hour.

Thrust race

Thrust roller bearing
Thrust race

First turbine drive gear
Ball bearing

Dowel pins

Pipe plug

Converter housing

Plug

Converter housing sleeve
Washer

Lockwasher

Bolt

Plugs

Note: If the press fit of pins (18) or (21) is
not satisfactory, apply Loctite Grade B (Loc-
tite Corp., Newington, Conn.) or equivalent.
Clean the bore and pin of all oil residue.

Apply the sealant to the bore and mating sur-
face of pin and install as described above.
Allow the sealant to cure for 2 hours at room
temperature,

If ground sleeve (13) was removed, chill the
replacement sleeve in dry ice for at leastl

Aline the bolt holes in ground sleeve

(13) with those in housing (32), and press

the sleeve to a firm seat against the rear of

the housing,

Do

not remove dowel pins (30) unless necessary

for replacement.

Note: Refer to paragraph 7.2, above.

7.7.14
Assembly (Fig. 63).

into converter housing (32).

sufficiently to prevent leakage.
were removed, replace them. If dowel

pinc {30) were removed, install new dowel
Press the pins into their bores until
they protrude 0.430 to 0.450 inches (10. 92

pins.

to 11.43 mm).

7.7.15

If lubrication regulator valve (20) (Fig. 63)

If plugs (38) were re-
moved, install new plugs, closed end first,
Tighten plugs

If plugs.

7.7.18

7.7.19

7.7.20

Install four self-locking bolts
(14), and tighten them to 17 to 20 pound feet
(2.4 - 2. 8 kgm) torque.

If the transmission is equipped with accessory
drive gear:(l), install bearing (6), with snap
ring groove away from the gear.
ring (7) to retain bearing (6).

Install snap

Install accessory drive gear (1) and assembled
bearing (outer race snap ring removed) into
the front of housing (32).
onto the outer race of the bearing,

Install the snap ring

Install bearing (10), with its snap ring groove
away from the gear, onto accessory driven

gear (2).

bearing (10).

was removed, install spring (19) and valve

(20) onto guide pin (18).

7.7.16 {(Refer to Fig, 64B)

seat.

Install the assem-
bled parts, pressing pin (18) into housing
(32) until it is flush with, to 0. 010 inch

(. 254 mm) below, the housing splitline.

7.7.21

Install snap ring (11) to retain
Press bearing (12) against the
rearward seat on accessory driven gear (2).

Install accessory driven gear (2) and assem-
bled bearings (outer race snap ring removed)
into the front of housing (32).

Install the

snap ring onto the outer race of bearing (10).

7.7.22

sleeve.
ment.

53

If converter housing sleeve (34) was removed
from housing (32), install new replacement
Heat the sleeve for ease of replace-
Install converter housing sleeve (34),
seal ring groove last, and press it onto the

(Revised July 1979)



Rebuild of Subassemblies

hub of housing (32). Seat the sleeve firmly
against the shoulder on the hub. Install step-
joint seal ring (20) (Fig. 59) into the groove
in the converter housing sleeve. Retain the
seal ring with oil-soluble grease.

7.7.23

Coat the outer diameter of diaphragm Figure
115A (10) with nonhardening sealer, and start
it, convex side first and arrow pointing toward
bottom of transmission into the front of the
converter housing. Using two soft hammers
(one driving against the other or a block of
wood contoured to the circumference of the
diaphragm), (Fig. 64A), drive the diaphragm
onto its seat in the housing bore. Move the
driver evenly around the circumference,
driving only slightly at each position.

T-74497
FIG. 64A INSTALLING DIAPHRAGM
ASSEMBLY

7.7.24

If plug (11), Fig. 115A, was removed, coat
outer diameter of the new plug with nonhard-
ening sealer. Drive plug (11), flat side first,
into the converter housing, and seal it against
the shoulder in the bore.

7.8 TURBINE - DRIVEN GEARS AND FREEWHEEL
CLUTCH

7.8.1

Disassembly (Fig. 65). Press the second tur-
bine driven gear out of the assembled unit
(Fig. 64). This will free spacers (16) and (18)
(Fig. 65) and bearing (19) which may be re-

moved. Remove fifteen rollers {9), also freed.

(Revised October 1972)
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7.8.2
Remove bearing (17) from gear (15).
twelve nuts (2) from bolts (14).

Remove C
7.8.3

Using a screwdriver, pry cam assembly (10)
away from gear (3). Remove spring plate

(5) 2nd roller cage (8). Remove three spring
pins (6) 2nd springs (7) from the roller cage.
Remove bolts (14) and retainer plate (13)

from cam assembly (10), Remove roll pin
{11) from cam (12) if replacement is necessary.

7.8.4
If replacement is necessary, remove bear-
ings (1) and (4) from gear (3).

Note: Refer to paragraph 7.2, above.

7.8.5 :
Assembly (Fig. 65). If bearings (1) and (4)
were removed from gear (3), install the bear-
ings by pressing them against the shoulders

" on the gear.

7.8.6
Install the roll pin into the cam and press it
to the bottom of the bore (Fig. 66).

7.8.7

Insert the roller cage into the freewheel cam,
and aline the index marks on the cam and
cage as shown in Fig. 66. Install the spring
retainer plate onto the cam, indexing the
small hole with the roll pin. Install three
springs and pins into ears of cage (Fig. 67).

C

7.8.8

Place the retainer plate, flat side first,
against the rear face of the assembled cam
and cage, and insert the twelve bolts (Fig.
68). Install the assembled cam onto gear.

7.8.9

Secure the assembled parts with twelve self-
locking nuts (Fig. 69). To prevent rotation
of the bolt heads, use the tool shown in Fig.
13, or an open-end wrench and tighten the
nuts to 41 to 49 pound feet (5.7 - 6.8 kg/m)
torque.

7.8.10

Install fifteen-rollers into the carn pockets;
use oil-soluble grease to retain the rollers
in the cage (Fig. 70).

7.8.11

Install the first turbine driven gear by placing
the lead chamfer on the gear hub against rol-
lers, and while pressing downward, rotate
the first turbine driven gear in a counter- ™
clockwise direction (Fig. 71). C/-
7.8.12

Install the bearing spacer onto the shaft of

the second turbine driven gear (Fig., 72).



7.8.13

Install the remaining bearings and spacer, as
shown in Fig, 78, onto the shaft of the second
turbine driven gear. Accurately center the
spacer to prevent it from getting caught on the
shaft shoulder., Press the bearings and spac-
er firmly into place while supporting the
second turbine driven gear.

7.9 FIRST-TURBINE-DRIVE GEAR AND BEARING
ASSY.

Note: Not all bearings are installed with
Loctite, If the bearing can be easily pressed
from the drive gear, remove the bearing. If
unusual resistance is encountered, refer to
below.

7.9.1
Disassembly (Fig. 63). Heat the inner race of

bearing (29) to 4500 F, (2320C) and press first
turbine drive gear (28) from the bearing.

T

A1
(7777 B
i |

—FIG., 64B INSTALLATION DIMENSIONS —
FOR CONVERTER REGULATOR VALVE
GUIDE PIN

1. Valve spring (See Topic 11 Spring Chart)

2, 1.18" - 1.20" (29.9 - 30.5 mm) with first
type valve spring used prior to
transmission S/N 92911

1,16 - 1,18" (29.5 -~ 29, 9) with second

type valve spring used in transmaission
S/N 92911 and up

3. Valve guide pin

4. Converter housing

54A

7.9.2
Discard bearing (29) and clean the journal
of gear (28).

Note: Refer to paragraph 7.2, above.

7.9.3

Assembly (Fig. 63). Apply Loctite Retain-
ing Compound (Loctite Corp., Newington,
Conn, ) or equivalent to the ID of new bearing
(29) and its journal on first turbine drive gear

(28).

7.9. 4

Press bearing (29) firmly against its seat on
first turbine drive gear (28). Allow assem-
bled parts to cure for 2 hours at room tem-
perature.

(Revised July 1979)
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OWV® AU W

Ball bearing

Self-locking nut
Second-turbine driven gear
Ball bearing

Spring plate

Spring pin

Spring

Freewheel roller cage
Freewheel roller
Freewheel cam assembly

55

11.
12,
13.
14.
15.
16.
17.
18.
19.

FIG. 65 TURBINE DRIVEN GEARS AND FREEWHEEL UNIT

Index pin
Freewheel cam
Retainer plate
Square-head bolt
First turbine gear
Bearing spacer
Ball bearing
Bearing spacer
Ball bearing

T-70697




FIG. 66 FREEWHEEL ROLLER CAGE
INSTALLED IN FREEWHEEL CAM

T-77073

FIG. 67 INSTALLING SPRING AND
SPRING PIN INTO ROLLER CAGE

7.9.5 HIGH RANGE CLUTCH PISTON
HOUSING

7. 9.6

Disassembly (¥Fig. 74). Remove bearing
(23) from high-range clutch piston housing
(21).

7.9.7

Position the high-range clutch piston and
housing, piston side up, in a press. Use
care to prevent spring (15) and remove snap
ring (14).

7.9.8
Remove piston (17), seal ring (18), and on units prior

Rebuild ofSuhassembHes
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)

T-77074

F1G. 68 INSTALLING ASSEMBLED CAM
ONTO ASSEMBLED SECOND TURBINE
DRIVEN GEAR

FIG. 69 INSTALLING SELF-LOCKING
NUT ONTO FREEWHEEL CAM BOLT

to S/N 116147, remove expander ring {19) from high
range clutch piston housing (21). Refer to paragraph
with clutch piston rebuild instructions.

7.9.9

Remove hook-type seal ring (16) (Fig. 74)
from the inner hub of high-range clutch pis-
ton housing (21). Remove bushings (20) and
(23) from high-range clutch piston housing
(21) only if replacement is necessary.

Note: Refer to paragraph 7.2, above,

(Revised July 1988)
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FIG. 70 INSTALLING ROLLER INTO
ROLLER CAGE

FIG. 71 INSTALLING FIRST TURBINE
DRIVEN GEAR

7.10 CLUTCH HUB AND PISTON,DRIVE GEAR,

PLANET. CARRIER'S, PUMP, AND HOUSING

Assembly (Fig.74). If bushing (20) was re-
moved from high-range clutch piston hous-
ing (21), install a new bushing. Press the
new bushing to 0. 040 to 0. 080 inch (1. 016 to
2.032 mm) below the face of the hub. If
bushing (22) was removed, install a new

sleeve. Press the new sleeve against the
shaft shoulder,

7.101

C-»Instal| hook-type seal ring (16) onto the inner hub of

i ‘high range piston housing (21). Install piston (17), seal
ring (18), and on units prior to S/N 117147, install
expander ring (19) into piston housing (21).

57

T-77078
FIG. 72 INSTALLING BEARING SPACER

FIG. 73 INSTALLING BEARINGS AND
SPACER ONTO SECOND TURBINE
DRIVEN GEAR

7.10.2

Install piston return spring (15), convex side
up, onto piston (17). Place the assembled
parts, piston side upward, in a press. De-
press the piston return spring and install
snap ring (14).

Install bearing (23) onto the rear hub of high-
range clutch piston housing (21).
7.10.3 HIGH-RANGE CLUTCH HUB

7.10.3.1

Disassembly (Fig. 74). Position the assem-
bly so that nat (5) and lockstrips (6) are

(Revised July 1988) )
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—— FIRST TYPE —

1. Bearing
2. Drive gear assembly
3. Pine
4. Snap ring
5. Nut
6. Locking strip
7. Clutch plate
8. External tanged plate
9. Snap ring
10. High range clutch hub
11. Clutch plate
12. Washer

FIG. 74 HIGH RANGE CLUTCH AND TRANSFER DRIVE GROUP

T-73173A

13. Capscrew

14. Snap ring

15. Return piston spring

16. Seal ring

17. High range clutch piston

18. Seal (prior to trans. S/N 116147)
Seal (Lip-type)(effective trans. S/N 116147)

19. Expander (prior to trans. S/N 116147)

20. Housing bushing

21. Housing assembly

22. Housing bushing

23. Clutch piston bearing

(Revised July 1988)
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_ upward, Remove snap ring (9) from hub (10).
11032
“Flatten the corners of six lockstrips {6) and
remove twelve nuts (7). Remove twelve bolts
(13) and washers (12).

7.10.3.3
Separate hub (10) from clutch plates (7), (8),
and (11).

Note: Refer to paragraph 7.2, above.

7.10.3.4

Assembly (Fig. 74). Assemble twelve wash-
ers (12) onto twelve, self-locking bolts (13).
Install bolts (13) into clutch plate (l1).

7.10.3.5

Instal)l clutch hub (10) onto the bolt and clutch
plate assembly. Note that the unsplined end
of hub (10) should be at the same side of
clutch plate (11) as washers (16).

7.10.3.6 :
Install external-tanged plate (8) onto the front
side of clutch plate (11). Install clutch plate
(7) onto the front side of external-tanged plate
(8), engaging bolts (13).

. 7.10.3.7
7~ Tustall six lockstrips (6) and twelve nuts (5).
'ighten the nuts to 14 to 18 pound feet (1.9 -
~2.5 kg/m) torque, and bend the lockstrip cor-
ners against the bolt heads.

7.10.3.8
Install snap ring (9) into its groove on the
splined shaft.

7.10. 4 TRANSFER DRIVE GEAR

7.10.4.1

Disassembly (Fig., 74). Remove bearing (1)
and six pins (3) from transfer drive gear (2)
only if replacement is necessary.

7.10.4.2
If bearing replacement is necessary, pull
bearing (1) from transfer drive gear assem-

bly. If drive pins require replacement, press

pins (3) from transfer drive gear (2).
Note: Refer to paragraph 7.2, above.

7.10.4.3
Assembly (Fig. 74). If pins (3) were remov-
ed, place transfer drive gear (2), hub down-
ward, in a press and install new pins. Press
the pins until they project 0.74 to 0. 76 inch
: /7 8,80 to 19, 34 mm) above the surface into
'C.nich they are pressed.

7.10.4.4
If bearing (1) was removed from transfer

59

drive gear assembly, install a new bearing,
outer snap ring first, onto the gear hub.
Seat bearing firmly against the shoulder on
the gear hub,

7.10.5 CLUTCH PISTON ASSEMELIES

Note: Warming the Teflon seal rings in oil
at 1500 F. (66°C. ) will make thern easier to
remove and install.

7.10.5.1

Disassembly. Do not use sharp-edged or
pointed tools to remove Teflon seal rings.
Rather, slip a very thin, flat blade into pis-
ton groove, between the seal ring and side

of the groove and work the seal out of the
groove until it can be grasped with the fingers.

7.10.5.2
Remove the seal rings.

7.10.5.3
Remove expanders from grooves in the high-
range clutch piston.

7.10.5.4

Check the three holes in the reverse clutch
piston (4), FIG. 77, and the low-range clutch
piston (15), FIG. 74A. One hole must be empty.
The other two holes have nylon ball check valves
and retaining plugs in them. These must be in-
spected whenever the transmission has been
disassembled to the extent that the valves are
accessible. The nylon balls must be replaced if
they are so worn that they are not perfectly
round. A symptom that the nylon balls are worn
or missing is hard shifting, especially in one
direction only." Service the check balls and
retaining plugs.as follows:

7.10.5.4,1

Pry out retajner plugs (25), FIG.'s 74A and 77,
from piston using 2 pointed instrument. Be
careful not to damage the pistons.

7.10,5.4.2 )
Remove and discard oil nylon ball check valves.

7.10.5.4.3

Visually inspect check valve bores in pistons
for signs of damage, Be sure bores are clean
and free from sludge, varnish or other debris.

7.10.5, 4. 4 (Refer to FIG. 74B)
Install new nylon (white ) ball check valves and
press in new retainer plug to a depth of . 010-
.030 in (.25 ~ .76 mm) below bore surface on
reverse pistons prior to transmission S/N
106708, and forward pistons prior to trans-
mission S/N 106046, Press retainers to a
depth of . 040 - ,.060 in, (1.0 -1.5 mm) below
the bore surface on reverse pistons and for-
ward pistons effective with above serial
numbers, ‘

(Revised July 1979)
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7.10.5.4.5
With a center punch, stake the piston in four -
places, equally spaced. The stakes will hold C\;
the plug in place in the piston. Be sure the -
nylon balls move freely in the piston bores.

7.10.5.5

Assembly. Install the seal ring expanders
into the grooves in the high-range clutch pis-
ton. Make sure the free ends of the expander
turn away from the seal ring. The ends of
some expanders may require additional bend-
ing to insure they turn toward the bottom of
the groove.

7.10.5.6

Oil the installed expander and sezl ring.

Start the seal ring into the piston groove at

a point directly opposite the gap in the expand-
er.

7.10.5.7

Carefully work the seal ring into the groove,
compressing the expander while moving both
directions from the starting point to the ex-
pander gap location., Do not stretch or dis-
tort the seal ring more than absolutely nec-
essary.

7.10.5.8

Liberally apply petroleum jelly and install lip- . =
type seal rings (no expanders required) into (
the grooves of the low-range and reverse

clutch pistons. Make sure that the lip of each

seal ring is toward the oil pressure side of the

piston. Refer also to illustration for lip direct-

ion.

3
2ty 1
\ 2

e

qr:

N

N/
T-80438

FIG. 74B BALL CHECK VALVE —
AND PLUG INSTALLATION

1, 'Retainer plug o
2. Ball check valve . -
3. Piston

Study SAFETY RULES, pages | thru 1ll, thoroughly for the protection of personal and machine safety.

59A (Revised July 1979)
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Caution: Improperly installed seal rings (lip
in wrong direction) will cause improper clutch
application or leakage.

7.10.5.9

After installation, adjust the seal rings in
their grooves to center them radially in the
piston.

7.10. 6 LOW-RANGE PLANETARY CARRIER
ASSEMBL Y

Note: Do not disassemble low-range plane-~
tary carrier assembly (2) (Fig.74A) unless
there is evidence of undue wear or failure.
The failure of one pinion requires replace-
ment of all pinions in the carrier assembly.

7.10.6.1 :
Disassembly (Fig. 74A).Drill into the ends of
four pinion spindles (4) to weaken the swage.
Use a . 75 inch (19. 0 mm) drill at the spindle
ends near the smaller, splined hub (rear) of
the carrier.

Caution: Do not drill into the carrier. The
diameter of the spindles is slightly more
than . 75 inch (19. 0 mm). Centering the drill
accurately will prevent drilling into the car-
rier.

7.10.6.2
Place carrier assembly (2), small hub up-
ward, in a press, and press out four spindles

(4).

7.10.6.3
Remove the two thrust washers (5) and (8),
pinion (7), and twenty-two pinion rollers (6).

7.10.6.4 _
Repeat step 7.10. 6.3, above, for removal
of the remaining three pinion assemblies,

Note: Refer to paragraph 7.2, above,

7.10.6.5
Assembly (Fig. 74A). If facilities are availa-
ble, chill four new spindles (4) in dry ice for
one hour,

7.10.6.6
Install thrust washer (5) on a spindle alining
tool.

Note: An alining tool can be made by grind-
ing a used spindle to 0. 005 inch (. 1270 rmm)
undersize.

7.10.6.7

Coat the bore of pinion (7) with oil soluble
grease, and install the pinion onto the alining
tool.

(Revised October 1972)
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7.10.6.8

Install twenty-two pinion rollers (6) into the .
space between the alining tool and the pinion
bore. Install the second thrust washer (8) =
onto the pinion.

7.10.6.9

Remove the alining tool, and install the as-
sembled pinion parts into low-range planetary
carrier (3). Insert the alining tool to center
the assembled pinion parts with the spindle
pin bore in the carrier.

7.10.6.10

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

7.10.6.11 - A
Press the spindle into the bore, to 0.180 inch
(4. 57 mm) below the shoulder surface near
the hub end. Refer to Fig. 75.

7.10.6.12

Support the spindle and swage it securely at
both ends with an octagon punch. The pinion
must rotate freely after assembly., Refer to
Fig. 76 for swaging tool information.

7.10.6.13

Install the remaining three pinion assemblies
in the same manner as described in 7. 10, 6. 6
through 7.10. 6.12, above,.

C.

7.10.7 REVERSE-RANGE PLANETARY CAR-

- RIER ASSEMBLY

Note: Do not disassemble reverse range

planetary carrier assembly (Fig. 77) unless
there is evidence of undue wear or failure,.
The failure of one pinion requires replace-
ment of all pinions in the carrier assembly.

7.10. 7.1

Disassembly (Fig. 77). Drill into the ends
of four pinion spindles (14} to weaken the
swage., Use a .75 inch (19. 0 mm) drill at.
the ends, which are swaged to carrier (15).

Caution: Do not drill into the carrier. The
diameter of spindles is slightly more than
.75 inch (19.0 mm). Centering the drill
accurately will prevent drilling into the car-
rier.

7.10.7.2
Place carrier assembly (9) in a press, and
press out four spindles (14).

7.10.7.3
Remove two thrust washers (10) and (13),
pinion (11) and twenty-two rollexrs (12),

@
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12,

Reverse ring gear

Low-range planetary carrier assembly
Low-range planetary carrier

Spindle

Thrust washer

Pinion rollers

Planetary pinion

Thrust washer

Internal snap ring

Low-range internal-splined clutch plate
Low-range external-tanged clutch plate
Low-range ring gear
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FIG. 74A LOW-RANGE CLUTCH AND FORWARD PLANETARY

13.
14,
15,
16.
17.
18.

19

20.
21.
22.
23.
24,
25.

TRT TRANS.

T-71737A

Low-range internal-splined clutch plate
Low-range external-tanged clutch plate
Low-range clutch piston

Piston seal ring

Piston sezl ring

Piston seal ring

Low-range clutch piston housing

Plug

Self-locking bolt

Thrust washer (TRT)

Thrust washer (TRT)

Ball check valve

Retaining plug
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0.180
BEFORE
STAKING

T-71527

LFIG. 75 FOUR-PINION, LOW-RANGE —
PLANETARY CARRIER ASSEMBLY -
CROSS-SECTION VIEW

APPEARANCE OF SWAGING—
EACH END OF SPINDLES

H1 CARB, HI CHROME, NITRIDE, ROCK "C" 62-63
LENGTH OPTIONAL 53/64 D1A

7732 ACROSS FLATS (8)
o o 3.+ OCTAGON
7'{8'DIA?—-€)@20 %—;
BREAK (2

g pLaces 0-010

L_ T-77080

FI1G. 76 SWAGING TOOL FOR FOUR- =~

PINION LOW-RANGE AND REVERSE-
RANGE PINION SPINDLES

7.10.7.4
Repeat step 7.10.7.3, above, for removal
of the remaining three pinion assemblies.

Note: Refer to paragraph 7.2, above.

7.10.7.5 .
Assembly.

7.10.7.6
If facilities are available, chill four new spin-
dles (14) in dry ice for one hour.

7.10.7.7 )
Install thrust washer (10) onto a spindle alin-
ing tool.

Note: An alining tool can be made by grinding

a used spindle to 0. 005 inch (. 1270 mm)
undersize. .

7.10.7.8

Coat the bore of a pinion (11) with oil soluble
grease, and install the pinion onto the alin-
ing tool.

7.10.7.9°

Install twenty-two pinion rollers (12) into

the space between the alining tool and the
pinion bore. Install the second thrust washer
(13) onto the pinion.

7.10,7.10

Position carrier (15) chamfered side of spin-
dle bores upward, on a level surface. Re-
move the alining tool and install the assem-
bled pinion parts into the carrier. Insert the
alining tool to aline the assembled pinion
parts with the spindle pin bore in the carrier.

7.10.7.11

Repeat step 7. 10. 7. 6 through 7.10.7.10,
above, for installation of the remaining three
pinion assemblies,

7.10.7.12

Start a chilled spindle (14) into the chamfered
spindle bore of carrier {(15), Press the spin-
dle into the bore until it projects 0. 130 to

0. 150 inch (3.30 to 3. 81 mm) below the loca-
tion shown in Fig. 78.

7.10.7.13
Repeat steps, above, for installation of the
remaining three spindles.

7.10.7, 14

Support one of spindle (4) (Fig74A) and swage
it securely with an octagon punch. The pin-
ion must rotate freely after assembly. Refer
to Fig. 76 for swaging tool information.

7.10.7.15
Swage the remaining three spindles in the
manner described in 7. 10. 7. 14, above.

7.10. 8 OIL PUMP
7.10.8.1

Disassembly (Fig. 79).

cover and cover gasket.

Remove the pump

7.10.8.2
Remove the drive gear and driven gear as-
sembly.

7.10.8.3

Inspect the needle bearings. If replacement
is necessary, remove them from the driven
gear,

7.10.8.4
Inspect dowel pin which is pressed into the

C

C.

C
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pump body. Remove it only if replacernent
"+ is necessary.

— Note: The dowel pin can be removed by

clamping it in a vise and twisting the pump

body.

7.10. 8.5
Inspect the oil seal. If replacement is

necessary, remove the seal by driving or
pressing it toward the rear (accessory mount-
ing face) of the pump. If the driven gear
shaft, pump body, drive gear or driven gear
require replacement, a new pump assembly
must be used, ‘

Note: Refer to paragraph 7.2, above.

kd

T

1.
2.
3.
4.
5.
6.

. 7.
-\‘.'8.
9.
10,
11.

Piston seal ring

Piston seal ring

Piston seal ring

Reverse-range clutch piston

Forward and reverse-range sun gear (TT)
External-tanged, reverse range clutch
plate

Internal-splined, reverse-range clutch
plate’

Spacer (TRT only)

Reverse-range planetary carrier assem-
bly

Thrust washer

Planetary pinion
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FIG. 77. REVERSE CLUTCH AND PLANETARY

T-76649

12, Pinion roller

13. Thrust washer

14, Spindle

15, Reverse-range planetary carrier

16, Forward and reverse sun gean{TRT only)

17. External tanged reverse clutch plate

18. Internal-splined reverse clutch plate

19. Reverse-and-low-range clutch anchor
assembly :

20, Reverse-and-low-range clutch anchor

21, Anchor pin

22, Spring

23. Return guide pin

24. Ball check valve 25. Retaining plug
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0. 140 BEFORE —
STAKING
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T-77081

—FIG. 78 REVERSE-RANGE PLANETARY—
CARRIER ASSEMBLY - CROSS-SECTION
VIEW

7.10.8.6

Assembly (Fig. 79). If the oil seal was re -
moved, coat the outer circumference of the
new seal with non-hardening sealer. Install
the seal, spring-loaded lip first, into the rear
of the pump body. Press the seal until it
seats lightly on the shoulder in the body bore.

7.10.8.7

If the dowel pin was removed, press a new
pin into pump body. The pin is properly
installed when it projects 0,41 to 0,43 inch
{10. 41 to 10. 92 mm) above the front surface
of the pump body.

7.10.8.8

If the needle bearings were removed from the
driven gear, install new bearings so that the
replacer tool rests against the part number
end of bearing race. Press each bearing
flush with, to 0. 020 inch (. 51 mm) below, the
end surface of the driven gear.

7.10.8.9

Install the driven gear assembly over the gear
shaft and into the pump body. Also install the
drive gear into the pump body.

64

T-71506
FIG. 79 OIL PUMP ASSEMBLY .

Note: When properly installed, end faces of
both gears will project 0. 002 to 0. 003 inch
(. 051 to . 076 mm) above the front surface
of the pump body (measured before gasket
is installed). If end faces of the gears are
below the flush line of the pump body, the
pump will not perform satisfactorily and
should be replaced.

7.10.8.10 ,

Apply a liberal amount of oil onto the pump
gears, and install the cover gasket and cover.
Position the pump assembly front upward,
until ready for installation onto the transmis-
sion housing,

7.10.9 TRANSMISSION HOUSING

7.10.9.1 -
Disassembly (Fig. 80). Remove six bolts
and lockwashers, and remove core hole cover
(12) and gasket.

7.10.9.2

Remove plug, but do not remove filter plug
(10) unless replacement is necessary. If
necessary, measure and record the depth of
installed plug (10) prior to removal of the
plug.

7.10.9.3
Remove breather (11).

7.10.9.4

If the transmission is equipped with an acces-
sory drive gear, remove lip-type oil seal
(17). If the transmission is not equipped

@
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M

10\‘0

Transmission housing

Drain plug

Gasket

Qil strainer assembly

Anchor pin

Transmission housing gasket
Suction tube

Male nut .

Suction tube compression seal

000N O UL LN
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FIG. 80 TRANSMISSION HOUSING AND COVERS

10.
11.
12,
13.
14,
15,
16.
17,

T-70698

Remote filter plug
Transmission breather
Core hole cover

Rear cover gasket
Seal ring

Rear cover

Pipe plug

0il seal
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with an accessory drive gear, remove cup 7.10.9.9.
plug{l 2)only if replacement is necessary. If plug (10) was removed, apply non-harden- .
ing sealant onto the outside diameter of the (\ '
7.10.9.5 new plug. Install the new plug, closed end -
Remove oil level plugs from the first, into the passage. Press the plug to the
front face of housing {l1)}{Fig. 3A}. exact depth recorded prior to removal. In-
stall plug and tighten it sufficiently to prevent
7.10.9.6 leakage.
Assembly (Fig. 80). If oil level plugs were
_removed, replace them, Tighten the plugs 7.10.9.-10
sufficiently to prevent leakage. Install core hole cover (12) and gasket, and
retain them with six one-inch bolts and lockwash-
7.10.9.7 ers. Tighten the bolts to 26 to 32 pounds feet
If lip-type oil seal (17) was removed, install (3.6 to 4.4 kg/m) torque.

a2 new seal, spring-loaded lip first, into the
.rear face of housing (1). Press the seal

lightly against the shoulder in the bore. 7.10.10 TORQUE VALUES-ILLUSTRATED
7.10.9.8 ' Fig. 81, which follows, shows the torque
Install breather (11) and tighten it sufficiently values for the threaded fasteners visible in
to prevent leakage. the illustration.

10 - 12 LB. FT. 42 - 50 LB, FT. 120 - 150 LB, ¥T.

(5,81 - 6,91 kg/m) (16,59 - 20,74 kg/m)

26 - 32 LB, FT.
(3,59 - 4,42 kg/m)

{1,38 - 1,65 kg/m)

25-30 LB. FT.
(3.4-4.1 kg/m)

36 - 43 LB. FT. )
(4,98 - 5,95 kg/m) C

14 - 18 LB, FT. Py
(1,94 - 2.49 kg/m)

26 - 32 LB. FT.
(3,59 - 4,42 kg/m)

ANNEAMA L : 83 - 100 LB, FT.
L I (11,48 - 13, 83 kg/mm)

81-97 LB. FT.,
(11,20-13, 41 kg/m}

19-23 LB. FT. 81 - 97 LB. FT
(2, 62-3, 0 kg/m) (11,20 -

17 - 20 LB. FT. 13,41 kg/m}
(2,35 - 2,77 kg/m)

41 - 49 LB. FT. 600 - 700

5,67 - 6,77 kg/m) LB. FT.

(82,96 -

36 - 43 LB, FT. 96, 78 kg /m)

(4,98 - 5,95 kg/m) = [ —- = y
/ |
) i [4
600 - 700 LB. FT. \
41 - 49 LB. FT.
(5,67 - 6,77 kg/m) =

(82,96 - 96,78 kg/m)
T-76693

FIG. 81 TORQUE VALUES FOR THREADED FASTENERS
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TOPIC 8 ASSEMBLY OF TRANSMISSION FROM SUBASSEMBLIES

2.3.1
fC\ 8.1 SCOPE OF TOPIC 8 One-piece Qutput Shaft. Install the transfer
8.1.1 driven gear into the rear of the housing (Fig.
The procedures in this section describe the 82).
assembly of the transmission from the parts
removed in Topic é and the subassemblies 8.3.2
rebuilt in Topic 7. If shifter shaft hole plug was removed, in-
stall a new plug (Fig. 83). Apply nonharden-
8.1.2 ' ing sealant onto the outside diameter of the
Whenever possible, the sequence of assembly - new plug. Install the plug, closed end first,
is presented in reverse order of the removal - and seat it against the shoulder in the hous-
sequence.in Topic 6. Techniques also are ing bore.
presented for installation of components in a
vehicle-mounted transmission. 8.3.3

Install the output shaft, double-splined end
first, through the front of the housing and the

splined hub of the transfer driven gear (Fig.
8.2 GENERAL INFORMATION FOR FINAL ASSEMBLY 83).

8.2.1 8.3.4

Tools, Parts, Methods. Refer to paragraphs Start bearing (9), the shield side last, into
4.3 through 4. 5. front bore of the housing.

8.2.2
Cleaning, Inspection. Refer to paragraph
4. 6.

8.2.3

Torque Specifications. The specific torque

value for each threaded fastener installed in
'_C\this section is stated in the applicable para-

graph. Torque values are also presented in
-paragraphs 4.10 and 7.10. 10.

8.2.4
Lubrication. Soak each friction (faced)
clutch plate in transmission fluid prior to

assembly. s
8.2.4.1 ‘ S T-77049
Use oil soluble grease with a low melting FIG. 82 INSTALLING TRANSFER
point (petroléum jelly) when it is required DRIVEN GEAR

to facilitate assembly.

8.2.4.2

Pack the inside diameter groove of the metal-
encased, lip-type oil seals with high temper-
ature grease (MIL-G-3545A or equivalent).

8.2.4.3

During final assembly, lubricate all moving
parts with transmission fluid. The lubri-
cant filrn will protect the friction surfaces
and ferrous metals until the transmission
is in service.

8.2.4.4

Component Cleanliness. Continually check |

each of the components during assembly to FIG. 83 INSTALLING ONE-PIECE
insure that they are free of lint, dirt, or QUTPUT SHATFT

»(*-‘for eign particles.
8.3 INSTALLATION OF OUTPUT COMPONENTS,
TRANSFER DRIVEN GEAR
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Assembly of Transmission from Subassembiies

8.3.8 .
Reseat the rear bearing, if necessary. < N

8.3.9

Apply nonhardening sealant onto the outside
diameter of lip-type oil seal (7), and install
the seal, spring-loaded lip first into the front
output bore. Press or drive the seal squarely
and lightly against the counterbore in the

housing.

8.3.10

Apply nonhardening sealant onto the outside

diameter of lip-type oil seal (27) and install
FIG. 84 INSTALLING OUTPUT SHAFT the seal, spring-loaded lip first, into the rear

REAR BEARING AND SPACER output bore. Press or drive the seal square-

ly and lightly against the counterbore in the

housing.

8.3.11

Two-piece Qutput Shaft. If the f{ront output
shaft bearing was removed, replace the bear-
ing, shield side last, into the housing bore
(Fig. 86). Seat the front bearing firmly
against the shoulder in the bore, and instzll
the snap ring against the béaring outer race.

8.3.12

If the lip-type oil seal was removed, apply
nonhardening sealant onto the outside diameter

of a new seal. Install the seal, spring-load- (—"\

2 R e ed lip first, and press it squarely into the
T-77046 bore until it is lightly seated against the -

FIG. 85 INSTALLING QUTPUT SHAFT counterbore shoulder (Fig. 86).

8.3.13

If the shifter shaft oil seal was removed, ap-
ply nonhardening sealant onto the outside dia-
meter of a new seal. Install the seal, spring-
loaded lip first, and press it squarely into the
bore at the front of the housing, until it is’
lightly seated against the counterbore should-

er.
8.3.14
FIG. 86 OUTPUT SHAFT FRONT Install one ball (11) (Fig. 87), spring (12),
BEARING AND SEAL RING and other ball (1l) into front output shaft (10).
While ‘holding these balls against the spring
8.3.5 pressure, slide disconnect coupling (13), -
th h d of t grooved end first, onto shaft (10) until the
iﬁi;ajtl shzftzstaec;.ex-rin‘Dgnz%itg.e 81-4e)a..r g?a.rs th}ele rear end of the coupling is flush with the shaft

rear bearing, loading groove first, into rear splines (disengaged position) (Fig. 88).

its bore in the housing, pushing the spacer

8.3.15
toward the transfer gear hub. Install the front output shaft and assembled
8.3 6 disconnect coupling, threaded end first into

the rear output shaft bearing bore (Fig. 88).
Support the inner race of the front output bear-
ing (Fig. 86), and seat the shoulder of the
front output shaft against the bearing.

Supporting the shaft at the front end surface,
drive the rear bearing and spacer forward
until they are firmly seated against the trans-
fer gear hub.

8.3.7 8.3.16 : C
Install the output shaft center bearing, shield u

At the front of the transmission 'housing, . . ) A
drive the bearing rearward and seat it firmly side first, into the web of the transmission

against the shoulder in the bore. Install the housing (Fig. 89). Press or tap on the bear-
snap ring to retain the bearing (Fig. 85). ing outer race to seat it against the shoulder
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16,
*17.

FIG. 87 OUTPUT SHAFTS AND REAR AXLE DISCONNECT ASSEMBLY

Nut (nylon insert)
Washer

Flange (yoke type)
Lip-type oil seal
Internal snap ring
Ball bearing
Front output shaft
Detent ball

Detent spring
Disconnect coupling
Lip-type oil seal
Shifter fork shaft
Shifter fork
Qutput shaft

*®]18.
19.
20.

*21,

%22,

%23,
24,
25.
26.
27.
28.
29.
30.

T-77088

Ball bearing

Spacer

Transfer driven gear

Rear output shaft assembly
Bushing

Rear output shaft

Spacer

Ball bearing

Internal snap ring

Lip-type oil seal

Shifter fork shaft orifice plug
Brake assembly

Output yoke

*Used on-transmissions equipped with rear axle disconnects only.
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in the housing web bore.

8.3.17
Install the transfer driven gear (Fig.

53).

- DISCONNECT ’
[COUPLING -
" T-77089
FIG. 88 INSTALLING FRONT OUTPUT
SHAFT AND DISCONNECT COUPLING

8.3.18

If bushing (22) (Fig. 87), was removed from
rear output shaft (23), install a new bushing.
Press the bushing into the front bore of the
shaft until it is recessed 0. 160 to 0. 200 inch
(3. 06 to 5,08 mm) below the shaft end sur-
face,

8.3.19

If bearing (25) or spacer (24) were removed
from rear output shaft assembly (21), re-
place them. Install spacer (24) and bearing
(25), shield side last, onto the shaft. Seat
the bearing firmly against the spacer.

8.3.20

Place the spacer at the front side of the trans-
fer driven gear hub (Fig, 90). Install the
assembled rear output shaft, splined end
first, through the splined hub of the gear, the
spacer, and the center support bearing.

8.3.21 .

Support the transfer driven gear and drive
the rear output shaft assembly and bearing
forward (Fig. 91). If necessary, reseat the
rear bearing by driving on its inner race un-
til the outer race clears the snap ring groove
in the bore.

8.3.22

Install the snap ring, and tap progressively
around its circumference until it snaps into
place against the bearing (Fig. 92).
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T-77090

FIG. 89 INSTALLING OUTPUT SHAFT
CENTER BEARING

T-77091

FIG. 90 INSTALLING REAR OUTPUT
SHAFT ASSEMBLY

8.3,23

Apply nonhardening sealant onto the outside
diameter of a new lip-type oil seal. Install
the new seal, spring-loaded lip first, and
pPress it squarely into the bore until it is
lightly seated against the counterbore should-
er (Fig. 93). )

8.3.24

Position the disconnect shifter fork in the
groove of the disconnect coupling (Fig. 93).
While holding the fork in position, install the
shifter fork shaft, threaded end first, through
the oil seal in the front of the housing and ful-
ly engage the threads in the shifter fork. Re-
fer to paragraph 3. 7.2 for final adjustment of
the shifter fork shaft.

-



FIG. 91 SEATING REAR OUTPUT SHAFT
IN HOUSING

8.3.25

Rear Output Shaft (when no front shaft is used)
Install bearing (18) (Fig. 87), shield side
first, into the web of the transmission hous-
ing (Fig., 89). Press or tap on the bearing
outer race to seat it against shoulder in the
housing web bore.

FIG. 92 INSTALLING REAR OUTPUT
SHAFT SNAP RING

8.3.26
Install the transfer driven gear (Fig. 53).

8.3,27

If bearing'(25) (Fig. 87) or spacer (24) were
removed from rear output shaft (23), replace
them. Install spacer (24) and bearing (25),
shield side last, onto the shaft. Seat the
bearing firmly against the spacer,

8.3.28

Place the spacer at the front side of the trans-
fer driven gear hub (Fig. 90). Install the
assembled rear output shaft, splined end
first, through the splined hub of the gear, the
spacer, and the bearing installed in the hous-

-ing web.
CJL 3.29
Support the transfer driven gear, and drive

the assembled rear output shaft forward
(Fig. 91). If necessary, reseat the rear
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bearing by driving on its inner race until the
outer race clears the snap ring groove in the
bore.

T-77098

FIG. 93 INSTALLING DISCONNECT
SHIFTER FORK AND SHAFT

8.3.30

Install the snap ring, and tap progressively
around its circumference until it snaps into
place against the bearing (Fig. 92),

8.3.31

Apply nonhardening sealant onto the outside
diameter of a new lip-type oil seal. Install
the new seal, spring-loaded lip first, and
press it squarely into the bore until it is
lightly seated against counterbore shoulder
(Fig. 93).

8.3.32

If shifter shaft hole plug (28) was removed,
replace it. Apply nonhardening sealant onto
the outside diameter of the plug. Install the
plug, closed end first, and seat it against the
shoulder in the housing bore.

8.4 INSTALLATION OF RANGE CLUTCH

8.4.1

Reverse-range Clutch, Planetary. Position
the transmission housing on blocks on its
front splitline (Fig. 94). Install the reverse
range clutch piston (as assembled in para-
graph 7.10. 5) into the transmission housing.

8.4.2

Beginning with an external-tanged clutch
plate, alternately install four external-tang-
ed clutch plates and four internal-splined
clutch plates onto the reverse-range piston
(Fig. 95). Install the reverse~range plane-
tary carrier assembly, long splines first,
into the reverse-range plates stacked on the
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piston.

8.4.3

Install one external-tanged plate and one in-
ternal -splined plate onto the reverse-range
planetary carrier assembly (Fig. 96).

T- 71092

FIG. 94 REVERSE-RANGE CLUTCH
PISTON INSTALLED

T-77093
FIG. 95 INSTALLING REVERSE-RANGE
PLANETARY CARRIER ASSEMBLY

8.4.4

Aline the slots of the five reverse-range,
external-tanged clutch plates to receive the
pins in the clutch anchor assembly (Fig. 96).
Install the clutch anchor pin into the control
valve mounting pad on the left side of the
transmission housing. Alining the anchor
pin slot with the clutch anchor pin hole with-
in the transmission housing, install the re-
verse-and-low-range clutch anchor assem-
bly, longer ends of pins downward, and en-
gage the slots of the five external-tanged
clutch plates. Be sure that the six notches
of the five external-tanged plates are engaged
by the six anchor pins in the anchor assem-
bly.
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 T-77054
FIG. 96 INSTALLING REVERSE-AND-

LOW-RANGE CLUTCH ANCHOR
ASSEMBLY

8.4.5

Push the clutch anchor pin into the slot in the
reverse-and-low-range clutch anchor assem-
bly (Fig. 97). Temporarily install. a bolt
and a flat washer to retain the anchor pin
during subsequent assembly operations.

8.4.6
Low-range Clutch and Planetary. Assemble

C

the low-range planetary carrier assembly
onto the reverse-range ring gear (Fig. 39).

8.4.7

Install the assembled reverse-range ring
gear and low-range planetary carrier, en-
gaging the reverse-range ring gear teeth
with the planetary pinion teeth (Fig. 97).

8.4.8

Place.an external-tanged plate between two
internal-splined plates and install them as a
unit onto the flat side of the low-range ring
gear (Fig. 98). Install the assembled clutch
plates and ring gear, flat side first, onto the
low-range planetary carrier assembly; and
engage the slots of the external-tanged plate
onto the six clutch anchor pins.

8.4.9

Starting with an external-tanged clutch plate,
alternately install three external-tanged
clutch plates and two internal-splined clutch
plates onto the low-range ring gear (Fig. 99).

8.4.10

Install the 12 piston return springs and spring
guide pins into the holes in the clutch anchor
assembly (Fig. 99).

C



FI1G. 97 INSTALLING LOW-RANGE PLANE-
TARY CARRIER ASSEMBLY AND REVERSE-
RANGE RING GEAR

EXTERNAL-TANGED
Ny G PLATE. .
N ~

T-77184

FI1G. 98 INSTALLING' LOW-RANGE RING
GEAR AND THREE CLUTCH PLATES

8.4.11
If plug (20) (Fig. 74) was removed from low-

range clutch piston housing (19), replace it,
Apply nonhardening sealant onto the plug
threads, and install the plug into the housing.
Tighten the plug sufficiently to prevent leak-

age.

8.4.12
Install the low-range clutch piston (2s assem-
bled in paragraph 7.10.5), flat side first, in-

Co the low-range clutch piston housing (Fig.

,00).

\
8.4.13
Install the low-range clutch piston housing

Assembly of Transmission
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and piston assembly and attach it with ten
self-locking bolts (Fig. 101). Use two of the
longer valve body mounting bolts to draw the
piston housing down sufficiently to engage the
self-locking bolts, Remove the two draw
bolts, and install the two remaining, self-
locking bolts. Tighten the bolts to 36 to 43

pound feet (5.0 to 5.9 kg/m) torgue.

-770

FIG. 99 INSTALLING PISTON RETURN
SPRINGS AND GUIDE PINS

T=-77100
FIG. 100 INSTALLING LOW-RANGE
CLUTCH PISTON INTO PISTON HOUSING

8.4.14

Transfer Drive Gear, High-range Clutch
Assembly. Install the transfer drive gear
(2s assembled in paragraph 7.10.4), bearing
first, onto the splined hub of the low-range
planetary carrier (Fig. 102).
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T-74374

FIG. 101 INSTALLING LOW-RANGE
CLUTCH PISTON HOUSING BOLTS

T-71510

FIG. 102 INSTALLING TRANSFER DRIVE
GEAR ASSEMBLY

8.4.15

Using a suitable hook-type tool, raise the

low-range planetary carrier sufficiently to
expose the snap ring groove in the splined
hub, and install the snap ring (Fig. 103).

8.4.16

Install the high-range clutch hub (a5 assem-
bled in paragraph 7. 10. 3) onto the transfer
drive gear (Fig. 104). Install the high-range
clutch hub assembly, splined end of shaft
first, into the hub of the transfer drive gear
(Fig. 35).

4
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8.5 INSTALLATION OF HIGH-RANGE CLUTCH
PISTON HOUSING. REAR GOVER

FIG. 103 INSTALLING TRANSFER DRIVE

GEAR SNAP RING

T-77101

FIG. 104 INSTALLING HIGH-RANGE CLUTCH
PLATE AND HUB ASSEMBLY

8.5.1

High-range Clutch Piston Housing. Install

the high-range clutch piston housing and
attached parts (as assembled in paragraph

7. 10) onto the transfer drive gear (Fig. 105), -
During installation, aline and engage the re-
cesses in the piston with the drive pins in the
transfer drive gear.

8.5.2

Using 2 soft hammer, seat the piston housing
in the counterbore of the drive gear, and in-
stall the six locktabs and six bolts (Fig. 106).
Tighten the bolts to 83 to 100 pound feet
(11.5 to 13,8 kg/m) torque. Bend the lock-
tabs against the bolt heads.

8.5.3

Rear Cover. If the pipe plug was removed
from the rear cover, replace it (Fig. 106).
Apply nonhardening sealant onto the plug
threads and install the plug into the rear
cover. Tighten the plug sufficiently to pre-
vent leakage.

8.5.4
Lubricate the seal ring and install it into the
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groove in the rear cover pilot diameter (FIG. 106). Apply
oil soluble grease onto the gasket and install the gasket
onto the rear cover pilot diameter. Carefully install the
rear cover onto the transmission housing, being sure to

locate the pilot on the high-range clutch piston housing.

into the counterbore in the rear cover. Do not force or
hammer the cover onto the housing pilot, or damage to
the housing may result. Retain it with nineteen bolts and
lockwashers. Tighten the bolts to 26 to 32 Ib-ft (3.6 to
4.4°kg-m) torque.

T-74376
FIG. 105 INSTALLING HIGH-RANGE
CLUTCH PISTON HOUSING ASSEMBLY

T-77102
FIG. 106 INSTALLING TRANSMISSION
REAR COVER

8.6 INSTALLATION OF TURBINE GEARING AND
OIL SUCTION TUBE

8.6.1

Accessory drive shaft assembly. If bearing (9), FIG. 63

was removed from accessory drive shaft (8), replace it.

Install bearing (9) onto drive shaft (8) and seat the bearing

firmly against the shaft shoulder. .

8.6.3
Install the accessory drive shaft and bearing into the
transmission housing (FIG. 107).

864
Turbine Gears, Freewheel Clutch. Install the forward-
and-reverse-range sun gear, as shown in FIG. 107.

8.6.5

Install the first-turbine drive gear and bearing (as assem-
bled in paragraph 79) as a unit (FIG. 108). Install the
step-joint seal ring into the groove in the drive gear hub.
Install the rear thrust bearing race (flat) and the needle
roller bearing onto the drive gear.

8.6.6
Install the turbine-driven gears and freewheel clutch assem-
bly (as assembled in paragraph 7.8) as a unit (FIG. 109).
Rotate the assembly to engage the second-turbine driven
gear splines with those of the reverse-and-low range sun
gear,

8.6.7

Lubricate the compression seal ring with clean transmis-
sion fluid. Install the male nut and compression seal ring
onto the pump end of the oil suction tube (FIG. 109).
Insert the suction end of the tube into the sump area,
and the pump end into the threaded hole at the pump in-
take. Make sure the seal ring is squarely seated in the in.
take boss.

8.6.8

Install one self-locking bolt to secure the suction tube
to the housing (FIG. 110), but do not tighten bolt at
this time. Seat the compression seal ring evenly into the
housing bore and tighten the male nut to 120-150 lb-ft
(16.6 - 20.7 kg-m). Tighten the self-locking bolt to 36-
43 1b-ft (5.0-5.9 kg-m)

8.6.9

If the ball bearing was removed from the second-turbine
drive gear, install a new bearing (FIG. 110). Install the
step-joint seal ring into its groove near the bearing. In-
stall the front thrust bearing race, flange first, onto the
bottom (rear) of the drive gear. Use oil soluble grease
to retain the bearing race on the drive gear. Install the
second-turbine drive gear and assembled parts onto the
first-turbine drive gear.

8.7 INSTALLATION OF CONVERTER HOUSING,
CONVERTER COMPONENTS

8.7.1

Converter Housing. Install the
converter housing splitline.
retain the pgasket during installation of the housing
(FIG. 111). Attach a sling to the housing front
flange and, while lowering the converter
(as assembled in paragraph 7.7) onto the transmission

gasket onto the

Study SAFETY RULES, pages | thru 111, thoroughly for the protection of personal and machine safety.

(Revised 8-77)

Use oil soluble greaseto

housing " -
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housing, guide the accessory driven gear past
the second-turbine drive gear. Seat the con-

verter housing and remove the sling.

“T-77103

FIG. 107 INSTALLING REVERSE-AND-
LOW RANGE SUN GEAR

108 INSTALLING FIRST-TURBINE
DRIVE GEAR COMPONENTS

FIG.

8.7.2

To attach the converter housing, install one
bolt, twenty-three capscrews, twenty-four
flat washers, and twenty-four lockwashers
(Fig. 112), Tighten the bolts to 42 to 50
pound feet (5.8 to 6.9 kg/m) torque.

8.7.3 :

Converter Components. Check to insure that
the step-joint seal ring (installed in para-
graph 7. 7) is firmly seated in the converter
housing sleeve, and that the diaphragm oil
seal is packed with high-temperature grease
(Fig. 112),

8.7.4

Install the torque converter pump (as assem-
bled in paragraph 7. 6) onto the converter
ground sleeve (Fig. 113). Install the splined,
flat stator spacer and stator, hub projection
first, onto the ground sleeve.
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T-77105

FIG. 109 INSTALLING OIL SUCTION TUBE

_THRUST:BEARING
PRONTRACE

CTTTET7106

110 INSTALLING SECOND-TUREINE
DRIVE GEAR

FIG.

8.7.5

Install the snap ring onto the converter ground
sleeve to retain the stator (Fig. 114). Install
the first-and second-turbine assembly {(as
assembled in paragraph 7.5) onto the turbine
drive gear shafts.

8.7.6
Install the seal ring into the groove in the
converter pump splitline (Fig. 115).

8.8 INSTALLATION -OF INPUT COMPONENTS

8.8.1
Direct Mount (flex disk). Install the torque
converter drive cover (Fig, 115).



FIG.

CONVERTER HOUSING ASSEMBLY

FIG.

111 INSTALLING TORQUE

112 INSTALLING TORQUE

CONVERTER HOUSING BOLTS

FIG.

113 INSTALLING TORQUE
CONVERTER STATOR
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7 SECOND-TURBINE
_DRIVE GEAR

T-77110

FIG. 114 INSTALLING FIRST-AND-
SECOND-TURBINE ASSEMBLY

FIG. 115 INSTALLING TORQUE
CONVERTER DRIVE COVER ~ DIRECT
MOUNT

8.8.2

Install twenty-four, self-locking nuts to re-
tain the cover (Fig. 116). Tighten the nuts
to 14 to 18 pound feet (1.9 to 2.5 kg/m)
torgue.

8.8.3

Install the flex disk and washer assembly,
washer side first, onto the hub of the convert-
er cover (Fig. 116). Assemble the three flex
disks so that the cone of each will be parallel ..
to the flex disk and washer assembly and in-
stall the three disks as a unit. Install the



disk plate and aline all the disk holes with the
tapped holes in the converter drive cover. torque. Install gasket (12) (Fig. 115A) when
Install six self-locking bolts and tighten them

Assembly of Transmission from Subassemblies

to 81 to 97 pound feet (11.2 to 13.4 kg/m)

attaching transmission to engine housing.

WD e

Self~locking bolt
Flex disk plate
Flex disk
Capscrew

FIG.

5.
6.
7
8

T-70694A
115A FLEX DISK AND CONVERTER DRIVE
Flex disk and washer assy. 9. Torque converter pump assy.
Nut {See Torque Converter Hsg.)
Torque converter drive cover 10. Converter diaphragm
Seal ring 11, Plug
12. Gasket
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Assembly of Transmission from Subassemblies

116 INSTALLING FLEX DISK

FIG.
ASSEMBLY (DIRECT MOUNT)

8.9 INSTALLATION OF EXTERIOR COMPONENTS

8.9.1

Oil Pump.
—oil pump gasket onto the pump mounting pad
C Fig. 117A).

8.9.2

Retain the pump with two bolts, seven cap-
screws and nine lockwashers (Fig. 43).
Tighten the bolts to 26 to 32 pound feet (3. 6
to 4.4 kg-m) torque.

8.9.3

Control Valve Body.
ly ingtalled bolt and washer from the valve
body mounting pad (Fig. 97). Install the

valve body gasket and retain it with oil solu-

ble grease (Fig. 118). Install the control

valve body assembly.

8.9.4

Install fifteen bolts, one capscrew, and six-
teen lockwashers (Fig. 20). Progressing
from the center of the valve body outward,
tighten the bolts evenly to 26 to 32 pound
feet (3.6 to 4.4 kg/m) torque,.

8.9.5 .
Parking Brake, Output Flanges .
brake back plate onto its mounting pad (Fig.
119). Secure the back plate with four self-
locking bolts, Tighten the bolts to 81 to 97
pound feet (11.2 to 13.4 kg/m) torque.

C

-ffl79

Install the oil pump assembly and

Remove the temporari-

Install the

79

8.9.6
Install the spacer roller onto the back plate
lever, and install the brake apply arm (Fig.
120).

8.9.7
Install two brake shoes and two springs (Fig.
120). Install the two springs into the brake

.shoe holes nearer the back plate.

8.9.8

Install the brake drum onto the cutput flange
(Fig. 123). Attach the brake drum with four
self-locking bolts. Tighten the bolts to 41 to
49 pound feet (5.7 to 6. 8 kg/m) torque. Apply
molybdenum disulfide grease (Molykote Type
G, or equivalent) onto the threads of the
flange retaining nut (10) (Fig. 124) and install
output flange (8), washer (9} and nut (10) on-
to the output shaft, Attach an improvised
holder to the flange ears as shown in Fig,.

122 and tighten the nut to 600 to 700 pound
feet (82.9 to 96.7 kg/m) torque.

8.9.9

Install the front output flange (Fig. 123). Ap-
ply molybdenum disulfide grease (Molykote
Type G, or equivalent) onto the threads of
flange retaining nut (1) (Fig. 87 ) and install
washer (2) and nut (1) onto the output shaft,

8.9.10

Using an improvised holder and torque wrench
in a manner similar to that shown in Fig. 122
tighten the nut to 600 to 700 pound feet (82. 8
to 97. 7 kg/m) torque.

8.9.11
Burnish New Brake Linings. Operate loader

at a speed of 10 mph (16.09 ke /h) then stop
it by applying the parking brake. Repeat
operation at least ten times at one minute
intervals. The loader engine should be at
closed throttle during each stop.

8.9.12
Check brake holding ability by parking loader
on a reasonable grade or incline,

8.9.13
Repeat procedure in paragraph 8.9, 11 until
the check in step 8.9.12 is satisfactory.

8.9.14

Oil Strainer Assembly . Install the oil strain-
er and gasket (Fig. 19). Secure the oil strain-
er with six bolts and lockwashers. Tighten
the bolts to 26 to 32 pound feet (3.6 to 4. 4
kg/m) torque. Install oil drain plug and tight-
en it sufficiently to prevent leakage.
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Gasket

Oil pump assembly
Oil pump cover

Oil pump cover gasket
Drive gear

Drive gear assembly
Driven gear

Needle bearing

80

FIG. 116A TRANSMISSION - CHARGING OIL PUMP

9.
10.
11,
12,
13,
14,
15,
16.

C

T-70703

Oil pump body assembly
Oil pump body

Dowel pin

Driven gear shaft
Lockwasher

Bolt

Lockwasher

Bolt - C\\_
y



T-77180
117 INSTALLING OIL PUMP
ASSEMBLY

FIG.

118 INSTALLING CONTROL VALVE
BODY ASSEMBLY

FIG.

8.10 ASSEMBLY TECHNIQUES

8.10.1

Similar Procedures. Components are in-
stalled into the transmission in the loader

by methods similar to those used when the
transmission is removed. The methods and
sequence outlined in the manual are a general
guide but may require some variation be-
cause of positioning and space limitations.

8.10,2
Clutch Installation. Special care is required

“o install clutch assemblies into a transmis-
;ion mounted in the loader. Make sure that
all clutch plates are properly engaged with
their mating components, and that all clutch
springs are properly positioned.

81

T-77182
FIG. 119 INSTALLING PARKING BRAKE
BACK PLATE

T-77112

FIG. 120 INSTALLING BRAKE

APPLY ARM

8.10.3

The reverse-~-range clutch requires that the
clutch components be installed as an assam-
bled unit., The assembly of the reverse-
range clutch components described in para-
graph 8.4.2 - 8. 4.4 through (4) results in a
clutch and planetary unit similar to that
shown in Fig. 124A,

8.10.4

Using two wires or cords, tie the clutch plates
to the clutch anchor assembly by passing the
wires or cords over opposite tangs of the
clutch plates, around the inner side of the
anchor pins, and through the adjacent holes

in the anchor (Fig, 124A), Secure the wire

or cord ends at the under (rear) side of the
clutch anchor,

8.10.5,

Install the entire assembly, clutch plates
first, into the rear of the transmission, en-
gaging the anchor pin slot with the anchor in



Assembly of Transmission from Subassemblies

the transmission housing. Remove the wires
or cords and continue with the assembly pro-
cedures as applicable.

R O GG RE:

FIG. 121 INSTALLING REAR OUT-
PUT FLANGE

FIG. 122 TIGHTENING REAR OUTPUT
FLANGE NUT

FIG. 123 INSTALLING FRONT OUTPUT

FLANGE

FIG. 124 PARKING BRAKE ASSEMBLY
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Assembly of Transmission from Subassemblies

Backing plate
Roller

Shoe assembly
Return spring
Brake apply arm

T-77117

FIG. 124A REVERSE-RANGE CLUTCH
PLATES AND PLANETARY WIRED IN POSI-
TION ON REVERSE-AND-LOW-RANGE

CLUTCH ANCHOR

6. Brake drum

7. Bolt
8. Flange
9. Flange washer

Flange retaining nut

TOPIC 9 TRT TRANSMISSION - OPERATION AND DESCRIPTION

9.1 GENERAL

9.1.1

Nameplate. The nameplate is located on the
left side of the transmission housing. Al-
ways furnish information, on this plate, to
your dealer when ordering parts to insure
that the correct parts will be supplied.

9.1.2

Range Gearing and Clutches. The range gear-
ing consists of the forward, reverse, high-
and low-range planetaries, Refer to the spec-
ifications, data chart at the end of this sec-
tion, The clutches are multidisk, hydraulic-
actuated type, which automatically compen-
sate for wear.

9.1.3
Transfer Gearing and Housing. The output
drive of the transmission is 19 inches (482. 6

.‘C\a.m) (long drop) below the transmission input

.;enterline. The housing is designed to pro-
vide front and rear output drive. The trans-
fer gearing consists of two spur type gears
having a 0.85 to 1 or 0. 68 to 1 drive ratio.

L O et
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9.1.4
Oil Pump - Refer to paragraph 2.7.

9.1.5
Control Valve Body Assembly - Refer to para-
graph 2. 8.

9.1.6
Parking Brake - Refer to paragraph 2.9.

9.1.7 .
Range Selection - Refer to paragraph 1.5.2,

9.1.8
Changing Direction of Travel - Refer to para-
graph 1.5, 3,

9.1.9
Clutch Cutoff Control - Refer to paragraph
1.5.4,

9.1.10
Temperatures, Pressures - Refer to para-
graph 1.5.6.




TRT - Operation and Description
9.2 SPECIFICATIONS

9.2.1 C

The following specifications apply to the TRT
transmission only.

SPECIFICATIONS, DATA
Transmissiontype . . . . . . . . . . . . . . .Torque converter and planetary gear

Input rating (max):

Input speed . . . . . . . . . . . . . . .Upto 3000 rpm
Input torque . . . . . . . . . . . . . . .Upto 3101b.ft. (36.6 kg/m)
Inmputhp, net. . . . . . . . . . . . . . .Upto 150

Rotation, viewed from input end:

Input . . . . . - « + « +« « . + . . . . .Clockwise
Output - (forward gears) . . . . . . . . .Clockwise
(reverse gears) . . . . . . . . .Counterclockwise
Gear ranges. selector positions: High Reverse ({HR). Low Reverse (LR),

Neutral (N), Low Forward (LF), High
Forward (HF)

Weight. dry (ib): Model 2221-1 2421-1
Direct mount 910 925
*Torque converter:
Transmission models TRT-2221-1 TRT-2421-1
Converter model TT240 TT425 -
Stages : 2 2 .
Elements 4 4 .
Torque multiplication ratio 5.1:1 5.1:1
Gearing. . . . . . . . . . . . . . . . . . . .Constant mesh, straight spur. planetary type
*Gear ratios: Forward 1 Forward 2 Reverse 1 Reverse 2
TRT 2221-1, 2421-1 2.03:1 0.74:1 1.96:1 0.71:1

*To obtain overall transmission torque ratios, multiply the applicable torque converter ratio
times the gear ratio.

0Oil system:
Qilpump. . . . . . . . . . . . . . . . .Inputdriven. gear type. positive displacement
Sump . R .Integral. single .
Oil type and viscosity . . . ... .. ... Oil must meet one of the following:
(a) Type C-3 Transmission fluid (oil)
ATMOSPHERIC VISCOSITY {b) Engine 0Oil TO-2 Qualified meeting Type
TEMPERATURE ‘ } C-3 specifications.
09C (32°F) up . SAE 10W or 30 If temperature is below ~100F (-23°C)
0°C (32°F) below SAE 10W auxiliary preheat will be required to raise the
temperature in the sump and external circuits
to at least -=10°F (-23°C).
Oil capacity: (less external circuits) . . . . . .8 1/2 US gal. (32.17) (initial fill)
Oil filter . . . . . . . . . . . . . . . . . . .Remote, mounted
Converter-out oil temperature . . . . . . . . .250°F. max. (122°C)
Main pressure, at full throttle . . . . . . . . .138to 165 psi (9.7 - 11.6 kg/cmz) (vehicle (
weight to 28000 1b. 12701 kgs ) -

165 to 195 psi (11.6 - 13. 7 kg/cm?) (vehicle
weight over 28000 lb. 12701 kgs )

84 (Revised November 1980)



TRT - Operation and Description

;AC\Lubrication pressure at full throttle . . . . . . . 15 to 30 psi (1.05 - 2.10 kg/cmz)
™~ Converter-out pressure at full throttle stall, . . 40 psi (2.8 kg/cm2) (min, )
Converter-out pressure, at full throttle no
102d 4 0 4 b h e e e e e e e e e e e e e s 65 psi (4. 56 kg/cmz) {max, )
Control valve body
Clutchcutoff . . . . . . . ¢ . o v v v v v v o Hydraulic
9.3 COMPONENT DESCRIPTION 8.7 0IL STRAINER - Refer to your Opera-
tor's Manual.
9.3.1
The TRT models are torque converter, plane-
tary gear-type transmissions. The transmis- 9.8 CONTROL VALVE BODY - Refer to
sions provide 2 speeds forward and 2 speeds paragraph 2.8,
reverse., The twin turbine type torque con-
verter extends the torque multiplication of 9.9 HYUHA.ULIC SYSTEM

the converter, in each gear range, providing
broad torque coverage equal to two normal

planetary gear ratios. This extended. Cov-
erage is accomplished automatically and effi-

Basically, the clutch cut-off feature will de-
termine the difference in the hydraulic sys-
tern. The number of drive ranges obtained

ciently. hydraulically is controlled by the pre-deter-
mined movement of the selector valve. The
9.4 TWO-TURBINE TORQUE CONVERTER 'lJarious hydraulic systems are described be-
ow,
9.4.1
. Converter Construction and Operation are
,IC“‘ similar to that described in paragraph 2. 2. 9.9.1 . . . .
! ) Oil Pump and Filter Circuit. OQil is drawn
N~ - . from the transmission sump through a wire-~
9.5 TRT CHARACTERISTICS (Refer to Fig. 125) mesh strainer. The pump delivers its entire
output to a full-flow oil filter. The oil filter
9.5.1 is mounted external of the transmission.
All TRT 2001 series transmissions include From the filter, the entire oil supply is

forward and reverse gearing and clutch con- directed to the control valve assembly.

figuration (items 15, 16, 18, 33, 35, 36, 38,
39, 40, 41 and 42, Fig, 125). Gearing for 9.9.2
forward and reverse consists of a 6-and a Kai;
4-pinion planetary gear set, respectively.
The planetaries are interconnected and pro-
vide the speed and torque ratio for the for-
ward or reverse drive of the loader. The
multidisk clutches consist of resin-graphite
or bronze-faced steel, internal-splined, and
external -tanged plain steel clutch plates, al-
ternately assembled, They are hydraulic-
actuated and spring released.

Main-pressure Regulator Valve and Convert-
er-in Circuit (Fig. 126). At the control
valve assembly, oil flows around the main-
pressure regulator valve and to the selector
valve bore. At the regulator valve, oil flows
through a diagonal passage (orifice A), to the
left end of the valve. The oil pressure push-
es the valve rightward against its spring, -
This uncovers the port which directs oil to
the torque converter, When sufficient oil
flow to the converter occurs, main-pressure
will establish a balance against the force of
9.6 HIGH AND LOW RANGE the main-pressure regulator valve spring, ~

9.9.3
9’I‘.h6e‘ illigh range gearing and two clutches, pro- Under certain _conditions, more oil than the
vide two speed ranges for either forward or converter-in line can handle must be ex-
reverse operation. The high range planetary hausted to prevent excessive pressure. The
gear is a 4 pinion gear set and is connected o‘ll cooler, ‘11k‘e the oz} filter, is extermal of
(" to the forward gear planetary. The clutch the transmission. Itis a heat exchanger on .
' ;plates are the same as described in the above the engine in which the transmission oil flows
paragraph. These components work with through air or water-cooled passages.
either thé forward or reverse gear sets to
produce drive at the transmission output.
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FIG. 125 TRT CROSS SECTION

Flex disk drive 17.
Torque converter cover 18.
Converter housing 19,
Second turbine 20.
First turbine 21.
Converter ground sleeve 22,
Accessory driven gear 23,
0il suction tube 24,
Transmission housing 25,
Oil pump drive gear 26.
Accessory mounting pad 21.
Accessory drive splines 28,
First-turbine drive gear 29,
Second-~turbine drive gear 30,

Reverse planetary carrier 31,
Forward clutch piston 32.

Transfer drive gear
Forward planetary carrier
Adapter

Low-range clutch piston
Low-range clutch plates
High-range clutch anchor
High-range clutch plates
Rear housing

High-range clutch piston
Output shaft

High-range sun gear
High-range planetary carrier
High-range ring gear

Rear output flange
Transmission output shaft
Parking brake
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T-77118 .

Forward, reverse sun gear
Transfer driven gear
Forward ring gear ,
Forward, reverse clutch
Front output flange
Forward clutch plates
Reverse clutch plates
Reverse ring gear
Reverse clutch piston
Reverse clutch hub
First-turbine driven gear
Second-turbine driven gear
Freewheel clutch
Accessory drive gear
Converter pump

Converter stator
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9.9.4

7~"9il flowing into the converter-in line is dir-

C

cted to the torque converter. A pressure
regulator valve in the converter-in circuit
limits the converter-in pressure to 80 psi
(5. 62 kg/cm?2).

9.9.5

Converter-out, Cooler, Lubrication Circuit,
Oil flowing out of the torque converter is
directed into the oil cooler.

9.9.6 .
Clutch Cutoff Valve Circuit. Main pressure
oil, supplied from the left end of the main-
pressure regulator valve, flows through ori-
fice B to the clutch cutoff valve bore and then
to the manual selector valve. The orifice
functions in connection with trimmer action
as explained in paragraph above.

9.9.7

The clutch cutoff valve is normally in the
position shown, and functions only when the
vehicles brakes are applied. A spring holds
the valve rightward, allowing mail oil pres-
sure to flow through the valve bore and to the
manual selector valve,

9.9.8
When the vehicle has hydraulic brakes, hy-

7~ 'raulic brake pressure acts directly against

C

plug which moves the clutch cutoff valve
teftward during brake application., When the
vehicle is equipped with air brakes, air brake
pressure actuates a miniature air cylinder.
‘The air cylinder piston rod pushes the clutch
cutoff valve leftward. When leftward against
its spring, the clutch cutoff valve interrupts
the flow of main pressure oil to the manual
selector valve. In this position, clutch apply
pressure exhausts to the sump through a port
shown at the top center of the valve bore,
Thus, when the loader brakes are applied,
the driving clutch (or clutches) in the trans-
mission is completely released,

9.9.9

. When the brake is released, the clutch cut-

off valve returns to its normal position (as
shown). This allows the oil retained at the
trimmer to enter the exhausted clutch cir-
cuit. This additional volume from the trim-
mer assists in the quick application of the
clutch.

9.9.10
Main Selector Valve Circuit (Fig. 126).
Main-pressure oil from orifice B flows into
the manual selector valve bore and surrounds
the valve in the arez of the detent notches,
“rom this area, main oil flows, regardless

. valve-position, to another area at the right
Surrounding the valve. Here it is available
for high range and forward clutches and for
operation of the trimmer.
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9.9.11

Four clutch apply lines leave the bottom of
the selector valve bore. From left to right
these are reverse, low range, high range,
and forward, In neutral, the low range clutch
is applied, and the remaining three are ex-
hausted, Moving the selector valve one notch
rightward will leave the low-range clutch
applied and will charge the forward clutch.
This is low forward.

9.9.12

Moving the selector valve a second notch
rightward will close off oil to the low-range
clutch and allow it to exhaust. The forward
clutch will remain applied and the high-range
clutch will be charged. This is high forward,

9.9.13

Moving the selector valve one notch leftward
of neutral will charge the reverse clutch
while allowing the low-range clutch to remain
charged. This is low reverse.

9.9.14

Moving the valve a second notch leftward will
close off oil to the low-range clutch and allow
it to exhaust. The reverse clutch will remain
applied and the high-range clutch will be
charged. This is high reverse.

9.9.15

When the selector valve is moved to the high-
range position (either HF or HR), oil to fill
the high-range clutch must pass through both
orifice B and the high-range clutch orifice,
This is due to the oil passage immediately

to the right of the high-range clutch orifice
being blocked by the manual selector valve,
The high-range clutch orifice is smaller than
orifice B and restricts the flow of oil to the
high range clutch. As a result, the high-
range clutch fills at a slower rate than other
clutches and thus provides smoother engage-
ment.

9.9.16

Trimmer Circuit. The trimmer regulates
clutch apply pressure during initial stages

of clutch engagement, to obtain smooth oper-
ation, Normally, full-rnain pressure holds
the trimmer plug leftward against its spring
and a shoulder,

9.9.17 TORQUE PATHS THROUGH TRANS-
MISSION

9.9.18 .

How Power Flows, Input to Output. Know-<
ledge of how engine power flows through the
transmission under all operating conditions
and in all gears is necessary for diagnosis
of transmission troubles. The unique torgue
converter and its gearing, forward and re-
verse ‘gearing, range gearing, output
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transfer gearing, and direction and range

clutches are all involved in the

transmission

of power through the transmission to the

loader driveline., A study also

of the acces-

sory gearing is helpful when the loader in-

cludes equipment driven by the
power takeoff components,

9.9.19

transmission

Power Flow From Engine to Transmission

Gearing. Power is transmitted from the
engine to torque converter pump assembly
by a flex disk drive. From the pump, power
must be transmitted hydraulically to either .
first-turbine assembly or second-turbine

{or to both, under certain operating condi-

tions).

t‘.DNVERTER-OUT

9.9.20

When first starting the load and bringing it "’
up to a moderate speed, both turbines func-
tion. The converter pump, rotated by the
engine, throws oil outward from its center
and directs it forward into the first turbine
vanes. The impact of the oil on the first
turbine vanes tends to rotate the first tur-
bine, Oil passes between the first turbine
vanes and strikes second turbine vanes, tend-
ing to rotate the second turbine also. This
condition exists until the second turbine
reaches a speed which disengages over-run-
ning {freewheel) clutch between turbine driven
gears.
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OIL STRAINER
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TRT - Operation and Description

9.9.21

Qil leaves second turbine near its center and
—-passes between the vanes of stator. The sta-

( >r vanes redirect the oil to enter the purmp
-“vanes on a course which will assist pump ro-
tation. This is the key to the ability of the
torque converter to multiply torque.

9.9.22

Although both turbines work together at cer-
tain speeds, explanation is simplified if the
first turbine is considered as the output mem-
ber of the converter during start and low
transmission oufput speed, and the second
turbine is considered as working at higher
transmission output speed. Accordingly,
when starting the first turbines is the primary
torque converter output member.
to the shaft of first-turbine drive gear which
meshes with first-turbine driven gear,

9.9.23

First-turbine driven gear is connected by a
freewheel clutch to the second-turbine driven
gear which is integral with the range gear
input shaft. Thus, the rotation of the first
turbine will rotate the range gear input shaft
at a reduction in speed. At the same time,
the second turbine will rotate, but at 2 speed
lower than that of the first turbine.

9.9.24

~~When output speed of the converter increases,

C ‘he load is assumed by the second turbine,

‘and when it attains sufficient speed, the free-

wheel clutch will disengage. This leaves
first turbine rotating freely but contributing

=-no drive. The second turbine is splined to
the hollow shaft of the second turbine drive
gedr, which meshes with the second turbine
driven gear.

9.9.25

First-turbine gear set gives a reduction in
speed from the converter to the transmission
gearing. The second-turbine gear set gives
an increase in speed. Thus, first-turbine
operation may be related to higher power; and
second-turbine operation to higher speed.
The transition from the power phase to the
speed phase is entirely automatic, depending
upon only the load and speed demands of the
transmission output.

9.9.26

The power flow in specific transmission
models, from the direction and/or range
gearing input to the transmission output, is
explained in paragraphs below,

9.9.27
TRT 2221-1, 2421-1 - TORQUE PATHS

.9.28

Neutral (Fig. 127). 1In neutral, power is
transmitted only to the combined reverse and
forward planetary sun gears (refer to

It is splined

89

paragraph 9.9.19 above). The low-range T
clutch is engaged but no torque is transmitted .
because neither the forward nor reverse
clutch is engaged. The reverse carrier and '

forward ring gear rotate freely.

9.9.29

The power takeoff drive torque path is illus-
trated in Fig. 127. The rotation of either
power takeoff spline is opposite engine rota-
tion (or clockwise - viewed from rear),

9.9.30

Low Forward (Fig. 128). Refer to paragraph
9.9.19, above, for explanation of power flow
from the engine to the transmission gearing,

9.9.31

" When the manual selector valve was at neu-

tral, the low-range clutch was engaged. In
low forward, it remains engaged while the
forward clutch also engages. The forward
clutch, engaged, holds the forward planetary
ring gear stationary.

9.9.32

The forward planetary sun gear rotates the
forward planetary pinions within the station-
ary ring gear. This causes the forward-car-
rier to rotate in the same direction as the

sun gear, but at a reduction in speed. The
carrier drives a shaft, the rear end of which
is splined to the high-range planetary carrier.

9.9.33

The high-range planetary sun gear is splined
to a sleeve, which is splined to both the low-
range clutch drum and to the transfer drive
gear. The high-range ring gear is splined

to the low-range clutch internal-splined
plates. The low-range clutch external-splined
plates engage internal splines in the low- .
range clutch drum.

9.9.34

Thus, when the forward planetary carrier
rotates, the high-range planetary carrier
rotates. This causes both the high-range
planetary sun gear and ring gear to rotate in
the same direction and speed because the
low-range clutch is engaged, There is no
relative movement of the sun and ring gears.

9.9.35

The low-range clutch drum drives the splined
sleeve which, in turn, drives the transfer
drive gear. The rotation of the transfer drive
gear is opposite that of the converter turbine,
and at a reduced speed. This results from
the combination of the converter transfer
gearing (which may be underdrive or over-
drive), and the reduction ratio of the forward
planetary.

9.9.36
The transfer drive gear rotates the driven



TRT - Operation and Description

gear and output shaft, and rotation is convert-
ed to that of the engine. The output shaft
rotates at a speed greater than that of the
transfer drive gear. Fig. 128 illustrates

the one-~piece output shaft,

9.9.37

High Forward. Referto Fig. 125. Refer
to paragraph. 9.9.19, above, for explanation
of power flow from the engine to the trans-
mission gearing.

9.9.38

When the manual selector valve is shifted
from low forward to high forward, the low-
range clutch releases and the high-range
clutch engages. The forward clutch remains

b/

e ==

éngaged, holding the forward planetary ring
gear stationary.

9.9.39

The forward planetary sun gear rotates the
forward planetary pinions, and drive is trans-
mitted to the high-range planetary carrier, as
described in 9. 9, 33 above,

9.9.40

The engaged high-range clutch holds the high-
range planetary ring gear stationary, The
rotation of the high-range carrier pinions
within the stationary ring gear overdrives

the high-range sun gear. The sun gear,
splined to a sleeve which is splined also to
the transfer drive gear, rotates the transfer
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FORWARD
HIGH RANGE CLUTCH
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FIG. 127 TRT 2421-1 TRANSMISSION, NEUTRAL AND PTO TORQUE PATH
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TRT - Uperation' and Description

drive gear.

3.9.41
"Refer to 9.9.27.9, above, for explanation of

the remainder of the torque path.

9.9.42

Low Reverse, Refer to

Refer to Fig, 125,

paragraph 9. 9. 19, above, for explanation

of power flow from the engine to the trans-
mission gearing.

9.9.43
When the manual selector is shifted from
neutral to low reverse, the low-range clutch

T

\
[

oo
LK1

remains engaged while the reverse clutch
also engages. The reverse clutch; engaged,

holds the reverse planetary carrier statmn- a

ary.

9.9. 44

The reverse planetary sun gear rotates the
carrier pinions which, in turn, rotate the
reverse ring gear in a direction opposite that
of the sun gear, The ring gear, being con-

) nected by splines to the forward carrier, ro-
tates the forward carrier.

The forward car-
rier drives a shaft, the rear end of which is
splined to the high-range planetary carrier,

REVERSE LOW RANGE CLUTCHE

FORWARD
HIGH RANGE CLUTCH

TR
plhid

—
=t~

—— CLUTCH APPLIED
= TOROUE PATH

g — HIG'-I RANGE

—

: 1 FLANETARY

C

FIG. 128 TRT 2420-1 TRANSMISSION, LOW FORWARD,
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9.9.45
From this point, to the transmission output
flanges, the flow of power is the same as
described in 9.9, 33 through 9. 9. 36, above,
except that all rotations are reversed.

9.9.46

When the manual selector valve is shifted
from low reverse to high reverse, the low-
range clutch releases, the high-range clutch
engages, and the reverse clutch remains en-
gaged. The high-range clutch, engaged,
holds the high-range planetary ring gear
stationary. :

9.9.47
The reverse planetary sun gear rotates the
carrier pinions in the stationary carrier.

coo TRT.- Operation and Description

They, in turn, rotate the reverse ring gear,
driving it in a direction opposite that of the
sun gear. The ring gear, being connected by
splines to the forward carrier assembly,
rotates it. The forward carrier drives a
shaft, the rear end of which is splined to the
high-range planetary carrier,

9.9.48

The engaged high-range clutch holds the
high-range ring gear stationary. The rota-
tion of the high-range planetary carrier with-
in the stationary ring gear causes the carrier
pinions to overdrive the sun gear., The sun
gear, splined to a sleeve which is splined
also to the transfer drive gear, rotates the
transfer drive gear.

REVERSE LOW RANGE CLUTCH

HIGH RANGE CLUTCH
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TOPIC10 TRT TRANSMISSION - DISASSEMBLY AND ASSEMBLY

. - PSS
. } - T . .

n design, only the.assemblies that are dif-
~ferent than the TT are described in this sec-
tion. When-a specific area in the transmis-
sion is not de_scnbe_d in this section, the pro- FEAR HOUSING
cedures mentioned in the previous TT sec-
tions must be used. Refer to the alphabetical
index and table of contents for assistance.

'C\NOTE: Because the. TT and TRT are similar
i

10.1 REMOVAL OF REAR HOUSING

10. 1.1 . HIGH-RANGE
Position the transmission, front downward, ‘ RING GEAR

and remove 17 short bolts and three long
bolts with lockwashers (Fig. 130).

10.1.2

Remove the rear housing and internal parts
in the rear housing, as a unit (Fig. 131).
Remove the gasket,

10.1.3 T-77123
Position rear Housing (2), (Fig. 133), on FIG. 131 REMOVING TRANSMISSION
blocks. Remnove snap ring (11) holding ocil "REAR HOUSING ASSEMBLY

retainer (10) in the rear housing. Remove
the oil retainer, seal ring (9) and internal
snap ring (8) that retains rear bearing (6) in
housing,

i 0.1.4

C’Using a soft hammer, tap shaft (5) (Fig. 133)
rearward to remove the shaft from the hous-
ing. Remove snap ring (7) and rear bearing
(6) from the shaft, if replacement is neces-
sary.

3 . T-72505
FIG.. 132 .REMOVING CLUTCH ANCHOR
..SNAP RING

T-77122

10.1.7 R
FIG. 130 REMOVING REAR Depress the inner diameter of the clutch pis-
HOUSING BOLTS ton return spring and remove the snap ring
and return spring (Fig. 135).
10, 1.5
Remove the internal snap ring which retains 10.1.8
the high-range clutch anchor assembly (Fig. Remove the high-range clutch piston assem-
132). bly (Fig. 135). Remove the hook-type seal
ring from the housing inner hub. Refer to
s/ 0. 1.6 . . rebuild of the clutch piston and to rebuild of
C,&rasp the high-range clutch pack and anchor the rear housing assembly.

assembly together and remove from the rear
housing (Fig. 134). Separate the parts. Re-
fer to rsbuild of the clutch anchor assem-
bly. Remiove the clutch anchor pin. )

93
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TRT - Disassembly and Assembly

10.2 REMOVAL OF HIGH-RANGE PLANETARY,
LOW-RANGE CLUTCH AND ADAPTER '

10. 2.1

Lift the high-range planetary carrier assem-
bly out of the ring gear (Fig. 136)., Refer to
rebuild of the high-range planetary carrier
assembly. Remove the sun gear and.thrust
washer assembly. Remove the thrust washer
only if it is worn or damaged. Refer to wear

limits, Section 11.

10.2.2
Remove the internal snap ring retaining low-
range clutch back plate (Fig. 136).

10.2.3
Lift out the ring gear, bringing with it the
back plate, three internal-splined plates,

.and two external-tanged plates (Fig. 137).

Remove the two remaining clutch plates.

10.2.4
Remove the snap ring from the splined sleeve
(Fig. 138}

10.2.5

Lift the low-range clutch drum assembly out
of the adapter assembly (Fig. 139). Remove
the two step-type Teflon seal rings from the
hub of the drum. Refer to rebuild of the
clutch drum assembly.

FI1G. 133
Rear housing gasket
Rear housing
Lockwasher

Bolt

High-and low-range input shaft
. Rear bearing

. External snap ring

Internal snap ring

0 ~JONULIh WN

-REAP. HOUSINGS AND OUTPUT SHAFT

94

T-71562

9. Seal ring
10. Oil retainer
11. Internal snap ring
12, Clutch anchor pin
13, Welch plug
14. Plug
15, Bolt
16. Lockwasher

C



TRT - Disassembly and Assembly

RSN

LOW-RANGE e - "HIGH-RANGE .
CLUTCH
8ACK PLATE e
HIGH-RANGE
RING GEAR

T-72520
FIG. 134 REMOVING HIGH-RANGE CLUTCH DRUM
CLUTCH ANCHOR AND PLATES .
A T-77126

FIG. 136 REMOVING HIGH-RANGE
PLANETARY CARRIER ASSEMBLY

»'l-llGH—‘RA‘N_Gi;‘Z g
-a.lrrcx-m
W

74

PISTON ™
-RETURN SPRING

T-77125

FIG. 135 REAR HOUSING AND PISTON
ASSEMBLY

10. 2. 6

Remove sixteen bolts (10) (Fig.141) and lock-
washers .(l1) which retain the rear housing
adapter assembly (7).

10.2.7 .

Remove the rear housing adapter assembly. FIG. 137 REMOVING HIGH-RANGE- -
Remove the seal ring (6) and gasket (5), from RING GEAR AND LOW-RANGE CLUTCH
the adapter. Refer'to rebuild of the rear PLATES '

housing adapter assembly.
& P 4 sleeve assembly, and tc rebuild of the output

transfer drive gear. '

10.3 REMOVAL OF TRANSFER DRIVE GEAR,
. FORWARD PISTON HOUSING

NOTE: The forward carrier thrust washer
may remain with the transfer drive gear

; ;10' 3.1 when it is removed, or it may stay with the
“Remove the transfer drive gear and sun gear forward carrier. Remove it.
sleeve (Fig. 140). Remove the sleeve from
the gear and the snap ring from the sleeve. 10.3.2 : .
Refer to rebuild of the transfer drive gear Replace two of ten self-locking bolts that

95
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TRT - Bisassembly and Assembly

retain the forward-clutch piston housing with
two 3/8'"-16 x 2 1/2-inch bolts, Install the
two bolts at opposite sides of the piston hous-
ing (Fig. 126).

CAUTION

The piston housing compresses the
piston return springs. The instal-
lation of the twolonger bolts will
restrain the piston housing during
disassembly, and prevent possible
-damage,.

10.3.3

Remove the eight remaining self-locking
bolts which retain the piston housing (Fig.
126). Then, loosen the two restraining bolts
evenly and remove them.

T-72508
FIG. 138 REMOVING HIGH-RANGE SUN
GEAR SLEEVE SNAP RING

FIG. 139 REMOVING LOW-RANGE
CLUTCH DRUM ASSEMBLY

10.3.4
Remove the forward clutch piston housing
and clutch piston, as an assembly, Rembove

96

the clutch piston from the piston housing.
Refer to rebuild of the clutch piston. .

T-77128

140 REMOVING TRANSFER DRIVE
GEAR AND SUN GEAR SLEEVE

FIG.

10.3.5
Remove the twelve piston return springs and
pins (Fig. 143).

10.4 REMOVAL OF FORWARD AND REVERSE
CLUTCHES, PLANETARIES

10. 4.1

Remove the forward ring gear, one external-
tanged clutch plate and one internal-splined
clutch plate (Fig. 143). The plates come
with the ring gear when it is removed, Re-
move the two remaining internal-splined
clutch plates and two external-tanged clutch
plates.

10.4.2

Remove forward planetary carrier assembly
(2) (Fig. 74) and reverse planetary ring gear
(1) 2s an assembly. Remove the snap ring
and separate the ring gear from the carrier
assembly.

NOTE: The sun gear thrust washer may
come out with the forward carrier. If so,
remove it from the carrier.

Refer to rebuild of the forward planetary
carrier assembly.

10.4.3 :
Remove the forward and reverse sun gear,.
and thrust washer if not removed in (2),
above (Fig. 143).

10.4.4

Remove the bolt and flat washer which were
installed temporarily when the control valve
assembly was removed.

10.4.5
Remove the forwardand reverse clutchanchor
assy. (19) Fig. 77 and clutch anchor pin.

C
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;Tfi;"\

N go-nd LW

Ball bearing
External snap ring
Transfer drive gear
Ball bearing
Adapter gasket
Adapter seal ring -
Adapter assembly
Adapter

Sleeve

Bolt

Lockwasher

Seal ring
Low-range clutch drum assembly
Pin

‘Clutch drum

Seal ring expander

2
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FIG. 141 LOW RANGE CLUTCH AND TRANSFER DKIVE GEAR —
S17.

18.
19.
20.
21,
22.
23,
24.
25,
26.
27.
28.
29,
30.
31.
32.

e

T-71560

Clutch piston outer seal ring ,
Clutch piston inner seal ring-
Low-range clutch piston |
Clutch piston refurn spring
External snap. ring :
Sleeve assembly

Bushing

Sleeve

External snap ring
Internal-splined clutch plate -.
External-splined clutch plate .
High-range clutch ring gear
Internal-splined clutch plate
External -splined clutch plate
Low-range clutch back plate
Internal snap ridg



TRT - Disassembly and Assembly

NOTE: The clutch anchor pin may be re-
moved from inside the transmission housing
if the control valve assembly has not been
removed,

10.4. 6

Remove the reverse planetary carrier assem-
bly and one internal-splined clutch plate as
a unit, Remove the clutch plate from the
carrier assembly, Refer to rebuild: of the
reverse planetary carrier assembly. Re-
move the remaining nine reverse-range
clutch plates from the housing.

10.4.7
Remove reverse clutch piston (4) (Fig. 77).
Refer to rebuild of the clutch piston.

10.5 FORWARD PLANETARY CARRIER ASSY.

10.5.1

Disassembly (Fig.74A). Disassemble the
forward planetary carrier assembly only if
there is evidence of damage or undue wear.
The failure of one pinion requires the replace
ment of all pinions in the carrier assembly.

10.5.2

Drill into the ends of the pinions spindles to

weaken the swaging. Use a.5 inch (12. 7 mm)
drill at the spindle end which is most acces-
sible.

CAUTION

Do not drill into the carrier, The
diameter of the spindles is slightly
more than.5 inches (12. 7 mm).
Centering the drill accurately will
prevent drilling into the carrier.

10.5.3

Position the carrier, drilled end of spindles
upward, in a press. Press the six spindles
out of the carrier,

10.5, 4
Remove pinion, roller and thrust washer
groups and put each in a'separate container.

10.5.5
Assembly (Fig.74A).

NOTE: Chill spindles in dry ice for at least
1 hour before installing them.

10.5.6
Make 2 pinion alining tool by grinding a used
spindle 0. 005 inch (. 1270 mm) undersize.

98

FIG. 142 REMOVING FORWARD CLUTCH
PISTON HOUSING BOLTS

10.5.7
Install a thrust washer (5) (Fig.74A) onto the
alining tool,

10.5.8

Coat the inside diameters of pinions {7) with
oil soluble grease. Install a pinion onto the
alining tool.

10.5.9

Install twenty rollers (6) into the space be-
tween the bore of pinion (7) and the alining
tool. Install a second thrust washer onto
pinion (7).

10.5.10 .
Install the assembled pinion group into

T-77129

FIG. 143 FORWARD CLUTCH AND
PLANETARY AND CLUTCH PISTON
SPRINGS AND PINS

C



TRT - Disassembly and Assembly

carrier (3).
N

10, 5,11

Assemble and install the five remaining pin-
ion groups as outlined previously: Aline the
groups with the spindle bores in the carrier.

10.5.12 .

Position the carrier assembly, hub or shaft
upward, in a press and install spindles to
the 0. 092 inch (3. 34 mm) dimension.

10.5.13

Using a swaging tool as shown in Fig. 144
press both ends of the spindles to the form "
shown, while supporting the opposite ends.

NOTE: Pinions must rotate freely in the
carrier after the spindles are swaged.

APPEARANCE OF SWAGING—
‘EACH END OF SPINDLES

HI CARB, HI CHROME, NITRIDE, ROCK "C" 62-63

LENGTH OPTIONAL 53/64 DIA 7/32 ACROSS FLATS (8)
iy OCTAGON
8 pia - = 0oC
BREAK @
g pLaces 0-010
T-77130

FIG. 144 SWAGING TOOL FEOR FORWARD,
LOW-AND HIGH-RANGE PINION SPINDLES

10.6 HIGH-RANGE PLANETARY. CARRIER ASSY.

10. 6.1 :

Disassembly (Fig. 145). Dlsassemble the
high range planetary carrier assémbly only.
if there is evidence of damage or undue wear,
The failure of -one pnuon will require the.
replacement of: aJ.l the pinions in the assermn-
bly.

10. 6.2

Drill into the ends of spmdles (9) (Fig. 145)
to weaken the staking. Usea .5 inch (12. 7
mm) drill at the ends of the spmdles nearer
the carrier hub

— CAUTION

Do not dtill into the carrier. The
diameter of the spindles is slightly
more than .5 inch (12. 7 mm). Cen-
tering the drill accurately will pre-
vent dnllmg into the carrier.

C
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10.6.3

Position the carrier, drilled ends of spindles
upward, in a press,
(9) out of the carrier.

10.6.4

Remove the six pinion, roller and thrust
washer groups, and place them in separate
containers,

10.6.5
Assembly (Fig. 145).

NOTE: Chill spmdles (9) in dry ice for at
least 1 hour before installing them in the
carrier.

10.6.6 . .

Install a thrust washer (6) onto the alining
tool made for assembling the forward car-
rier.

10.6.7
Coat the bores of pinions (7) with oil soluble
grease. Install a pinion onto the alining tool.

10.6.8 . :
Install sixteen rollers (8) into the space be-
tween the bore of pinion (7) and the alining
tool. Install a second thrust washer (10)
onto the pinicn.

10.6.9

Install the assembled pinion group into car-
rier (5) positioned flat side of downward,
Aline the pinion group with the spindle bore
in the carrier.

10.6.10 o
Assemble and install the five remaining pin-
ion groups as outlined above.

10.6.11 :

Position the carrier assernbly. flat side’
downward, in a press. Install six spindies
(9) to the 0..095 inch (. 222 mm) dimensions, -
shown in Fig, 146.

10. 6. 12"

Using a swaging tool, as shown in Fig. 144
press both ends of spindles to the form
shown, while supporting the opposite ends.

NOTE: Pinions must rotate freely in the car-

rier after the spindles are swaged.

10.7 HIGH-RANGE CLUTCH ANCHOR ASSY.

10.7.1  ° B

Disassembly (Fig. 145)
assembly (12) (Fig. 145) only if parts re-

placement is necessary.

Disassemble anéhor™

Press the six spmdlns ~ e
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High-range planetary carrier sun-gear
assembly

Sun gear

Thrust washer

High-range planetary carrier assembly
Carrier

Thrust washer: :

Pinion (matched set of six pinions)
Roller

Spindle

Thrust washer

Internal snmap ring
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FIG. 145 HIGH RANGE CLUTCH AND PLANETARY

T-71561

High~range clutch anchor assembly
Anchor

Pin (short)

Pin (long)

Internal-splined clutch plate
External-tanged clutch plate
External snap ring

Clutch piston return spring
Seal ring expandex

Clutch piston outer seal ring
Clutch piston inner seal ring
High-range cluich piston




0.095" (2:4Imm}
STAKING ENLARGED
VIEW 4 X SIZE

T=-77131

— FI1G. 146 HIGH-RANGE PLANETARY —
CARRIER ASSEMBLY, SHOWING SPINDLE
INSTALLATION DIMENSION - CROSS
SECTION

"0.7.2

-Position the assembly, pins downwaxd, in a
press. Press pins (14) and (15) out of anchor
(13).

10.7.3
Assembly (Fig. 145).

NOTE: Chill pins (14} and (15) in dry ice for
at least 1 hour before installing themn in
anchor (13).

10.

Posﬂ:zon anchor (13), flat (rear) side upward,
in a press. Install two (longer) pins (15) at
each side of the large cutout in the outer per-
imeter of anchor (13), Press the pins in un-
til .they project 1. 56 inches (39. 62 mm) above
the flat surface of the anchor.

NOTE: Longer pins (15) project slightly at
the front side of anchor (13). They prevent
snap ring (11) from rotating.

10.8 REAR H[]USING ADAPTER ASSY.

10.8.1
Disassembly (F1g 141,

Remove sleeve (9)

Cfrom adapter (8) only if replacement is neces-

‘ary.

10.8.2
Assembly (Fig. 141). If the sleeve was re-
moved from the center bore of the adapter,

’ TRT - Disassembly and Asé‘e'm_b‘lv.y ‘

. Disassembly (Fig.

"ings from gear (3) only if parts replacement

101
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install a new one as outlined below.

10.8.3
Position sleeve (9) internal chamfer first,
into the front (ball bearmg bore 51de) of adap-

‘ter (8).

10.8.4

Press the sleeve in (r\_arward) until its for-
ward (unchamfered) end is flush with, or to
0. 010 inch (. 2540 mm) below, the shoulder

against which the ball bearing assembly (4)

seats.

10.9 ODUTPUT TRANSFER DRIVE GEAR

10.9.1
14]1). Remove the bear-

is necessary.

10.9.2

Remove the snap ring from bearing assembly
{1). Using a bearing puller, remove bear-
ings (1) and (4) from gear (3).

10.9.3

Assembly (Fig. 141). Press bearing (4)
manufacturer's number outward, onto the
splined hub of gear (3). Seat it firmly against
the hub shoulder,

710.9. 4

Press bearing (1) outer snap ring groove
toward gear, onto the smooth-bore hub of
gear (3). Seat it firmly against the hub
shoulder,

10.9.5
Install the external snmap ring into the groove
in the outer race of bearing assembly (1).

10.10 CLUTCH DRUM ASSEMBLY

10.10.1
Disassembly (Fig. 141). Position the drum
assembly in a press. Depress the inner

diameter of the piston return spring. Remove

the snap ring which retains the spring (Fig.
147). Remove the spring.

10.10.2 °
Remove the clutch piston assembly (Fig. 147).

10.10.3
Rebuild the clutch piston assembly, as out- .
lined previously. .

10.10.4
Remove hook-type seal ring (18) (Fig. 141),
from the hub of drum (15),

10.10.5
Do not remove dowel pins .(14) from drum (15),



TRT - Disassembly and-Assembly

"T=- 7Il3.:

147 REMOVING (OR INSTALLING)
PISTON RETURN SPRING

FIG.

10.10.6
Assembly. Install hook-type seal ring (18)
onto the hub of drum (15).

10.10.7
Install piston (19), as assembled prev1cusl‘y

10,10.8 )
Position the clutch drum in a2 press and in-~ -
stall the piston return spring, concave side
downward onto clutch drum hub (Fig. 147).

10.10.9

Depress the inner diameter of the piston
return spring and install the snap ring (¥Fig.
147).

10.11 TRANSFER DRIVE GEAR SLEEVE ASSY.

10.11.1

Disassembly (Fig. 141). Disassemble sleeve
assembly (2!?:) only if parts replacement is
necessary.

10.11.2

Remove bushing (23) from sleeve (24)

the bushing must be cut out, do not damage
the sleeve bore.

10.11.3

Assembly (Fig. 141). Install bushing (23)
into the larger bore of sleeve (24). Press it

in until the front (outer) end of the bushing

is 0.30 in¢h (7. 62 mm) below the end (front)

of sleeve (24).

10.11.4
The bushing is prebored to give the proper
inside diarneter when installed.

10 .12 TRANSMISSION REAR HOUSING ASSEMBLY C\

10. 12,1

Disassembly (Fig. 133)., The only operations
required are the removal, if replacement is
necessary, of welch plug (13) and pipe plug
(14).

10, 12.2

To remove plug (13}, insert a punch from the
~inside of housing (2), through the clutch
‘.anchor pin hole, and drive out plug (13).

Clean the ‘bore from which it was removed.

IR 2 G,,lZ 3 . :
.Asse blz (Fig. 133). If welch plug (13) was
remcved coat the outer circumference of a
new plug with nonhardening sealer. Press or
' drive:the plug, closed'end first, into the

“housv‘lg {2) until its outer end is even with the
. inner end of.the chamfer in the bore.

«

10. 12,4 .
if plug (x4) Wa.s removed, install it into the
threaded opening in the housing.

-10.12,5 A

If the needla beanng(b) were removed from
“the driven gear, install new bearing(s) so
‘that the reﬁiacer tool rests against the part
number end of bearing race. Press each
bearing flush with, to 0,020 inch (. 5079 mm)
below, the end surface ©f the driven gear.

10.12.6

Install the Ariven gear assembly over the
gear shaft and into the pump body. Also in-
atzxll. the drive gear into the pump body.:

NOTE: When properly installed, end faces

of both gears will project 0. 002 to 0. 003

inch (. 0507 to . 0761 mm) above the front
surface of the pump body measured before
gasket is installed). If end faces of the gears
are below the flush line of the pump body, the
pump will not perform satisfactorily and
should be replaced.

10.12.7

Apply a liberal amount of oil onto the pump
gears, and install the cover gasket and cover.
Position the pump assembly front upward,
until ready for installation onto the transmis-
sion housing,

10.13 TOROUE VALUES - tLLUS‘TRAT:ED

10.13.1

Fig. 148, which follows, shows fhe forque
values for threaded fasteners visible in the
illystration,
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" To assure prOpe_;“'lubi'ic_atiph of clutch plates,

TRT - Disassembiy and:Assembiy

VT o d2 LB P,
(1,38 - 1, 6bkg /m)

519-23 LB, FT.
(2. 62-3, 0 kg/m)
\' 7.

F 2 /.,
25-30 LB.FT.V/ ¢

(3, 4 4,1 kg/m}
Tt

81 - 97 LB. ‘FT.
(11,20 - 13,4) kg/m)

17 - 20 LB, FT.
2.35 - 2.77 kg/m) .

41 - 49 LB, FT.
(5,67 - 6,77 kg/m)

36 - 43 LB. FT..
(4,98 - 5.95 kg/m)

600 - 700 LB. FT. .
(82,96 - 96,78 kg/m)

42 - 50 LB, FT.
(5,80 - 6,91 kg/m)

AT

3

26 - 32 LB, FT.

.. 13,59 - 4,42 kg/m) U G

26 - 32 LB, FTI.
(3,59 - 442 ketdm)

41 - 49 LB. FT.
(5,67 - 6,77 kg/m)

ikl P 600 - 700 LB, FT.
/BN ) (82.96 - 96, 78 kg/m)

=

81 - 97 LB. FT.

(11,20 - 13, 31 kg/m)

36 - 43 LB, FT.
(4,98 - 5,95 kg/m)

T- 77120

FIG. 148 TYPICAL TR_ANSMISSION SHOWING TORQUE USED TO TIGHTEN BOLTS

10.14 INITIAL ASSEMBLY |

10.14.1 :
The following procedures are the assembly”
of the transmission from subassemblies.
Refer to the cross ‘section view,; Fig. 125,
for functional location of parts.

10.14.2

soak plates for two minutes in transmission
oil before assembling. Lu.'bncate all movmg

Q sarts when assembllng

10.14.3 '
Installation of Forward, Reverse Clutches
and Planetaries. Install the reverse clutch
piston assembly, flat side first, after

103

check:mg to msure that the lip of each Sea}_ cl e

ring is id‘its proper position (Fig. 149)

.10, 14. 4

Refer to the note following 10. 14. 6, below.

Beginning with an exterhal-tanged plate, .and; -
" alternating with intérnal- s?lmed plates; in- "'

stall five external-fanged and four internal-
splined reverse clutch plates (F:.g lSQ),»

10.14.5
Install the remaining internal- sphned plate .. _

onto the revérse pla.netary carriér assern:ny, . , ‘

behind the positioning ring oh the clutéh Hub.

Install the carrier assembly (Fig. 150), en-

gaging the hub splines in the internal-splined
plates installed above.




TRT - _D,i,s:assgmbly and. Assembly

into the forward carrier assembly, using.
oil soluble grease to retain it.

FIG. 149 INSTALLING REVERSE
CLUTCH PISTON ASSEMBLY

10.14. 6

Install the clutch anchor pin (Fig. 151) 5 : J L E

Leave the anchor pin projecting from the . T-77135

housing (so that the anchor assembly may be .

rotated). . FIG. 150 INSTALLING REVERSE
CLUTCH PLATES AND PLANETARY

NOTE: The anchor pin may be installed at CARRIER ASSEMBLY

the inside of the transmission housing prior
to operation 10. 14,4, above, if the control
valve assembly is in place.

10.14.7

Install the forward and reverse clutch anchor
assembly, longer ends of ping first. Engage
the pins with the slots in the tangs of the fe-
verse clutch plates (Fig. 151}, Aline the
anchor pin slot with the znchor pin:.” Be sure
that all five external-tanged plates are: en-
gaged with the pins. Push the anchor pin in-
to the housing to engage the- ‘rmhor a.sserr:mbly’g .
10.14.8 : _
Install the forward and reverse sun gear (16)
(Fig. 77) into the reverse planetary carrier -
assembly,
10.14.9 i :
Beginning with an internal- splmed plate and
alternating with external-tanged plates, in-
stall two internal-splined plates (10) (Fig.

74) and two, external tanged plates. The ex- . : —ANCHOR am [

ternal tangs must engage the clutch anchor 7 = i .

pins. : :

10, 14. 10

Install carrler assembly (2) into ring gear

(1) and retain'it with snap ring (9). B
: , T-77136

10.14. 11 FIG. 151 INSTALLING FORWARD AND ¢

Install sun gear thrust washer (2) (Fig. 74) REVERSE.CLUTCH ANCHOR ASSEMBLY™
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FIG. 152 FORWARD-CLUTCHAND '
PLANETARY AND CLUTCH PISTON
SPRINGS AND PINS INSTALLED

10. 14. 12
Install the parts assembled in 10. 14.-10 and>

10.11.11, above, meshlng therreverse .ring.

gear W:Lth the reverse pinions (Flg 152).
Install ring gear (12) (Fig.74A) longer ends
»f external splines first (toward front of '
'C/ransm:.ssmn), onto the forward carrier as-
sembly. The external splines of the ring
‘gear must engage the internal-splined plates
installed in 10. 14. 9, above.

10. 14. 13 Ik
Install the remaining internal-splined’ clutch
plate and then the remaining e‘xternal tanged.
plate (I‘:.g '152).

10.14..14.

Install the thrust washer onts the hub of the

forward planetary carrier (Flg 152).

10. 14. 15 B ’

Install twelve clutch pls’con return spnngq ’
and pins (springs first) into; 6penings arou.:mq
the £orward clutch plate’s (Flg 152). :

10.14. 76 . SR
Installation of Torward Piston Houemg et
Transfer Drive Gear and Adapter _-esembly.
Install forward clutch-piston-(l5)(Tig.744A),
with sezl rings properly posittoned, intc
housing (19). Check.to insure that plug (20)
is in place 1n houe.lng (19).

)ckmg ok
£o 43 poundﬂ

C

10.14.18 - . -«
Install the snap ring 1nto the crroove near

105

" sleeve.

“’Ins "Il the sleieve’.
drive geat asg»embly at the: ;.s‘
smooth: bd*e in. the hub '(F g

;

sleeve, bea"mg with snap rmg first, «anto
the foux ward planetary carrier (Fig. 154)

T-77137

FIG. 153 INSTALLING HIGH-RANGE
SUN GEAR SLEEVE'INTO TRANSFER
" DRIVE GEAR

T-72514.
FIG. 154 INSTALLING TRANSFER
DRIVE GEAR ASSEMBLY

10. 14,20 T e

Install the gasket and-seal nng onfo the rear
housing adapter assembly. Instah the adap-_

ter assembly (Fig. 155).~ =:=07

©10. 14..21

Install the sixteen 3/8-16 1 1/8 bolts, w:.th -
dockwashers, to retain the adapter (Fig.' 15’6) L
Tighten the bolts to 26 to 32 pound feet (335 © -

to 4.4 kg/m) torque.

1

s fn]



TRT -«Dlsassemhly and Assembly -

[ 4\

10. 14, 22 R AR "t 10. 14. 27 - 5
Installation of Lo~ range ClutCh‘H.Lgh ranj_ Install the low-range clutch-back ate; flat (\
Planetary. Install two step>jointrseal - side first, into'the low-range ciut rum S
rings (1 f (Figi 41) into the grodves in the . (Fig. 158). :
front hub of low-range clutch drurn (15)." Use ¢
oil soluble grea.se to retam them ) A 10.14.28

T . Install the internal snap FAng: taing
NOTE: New Teﬂon seal l.mgs may~ equ*re the clutch back plate (F:.g. 159

forming by hand to help retain thei# prope;!. ,

circular shape. "Wrap- ‘therm in'arcircle sf,. * 10. 14, 29 :

around an object.about two~thirds the disgrii- Install the high-range: Dlanetarv sun“gear,

eter of the groove they fztt ) Lk thrust washer upward, onto the. splmes of
: I " the sun gear sleeve {Fig. 159).°

Ry

FIG. 155 INS’I‘ALLING REAR HOUSINC
ADAPTER

R

T= 72516
FIG. 157 INSTALLING HIGH-RANGE -
= ‘ RING GEAR
T~ 77138 . 10. 14. 30
FIG. 156 INSTALLING REAR HOUSING .°7 Install high-range planetary.carrier assem-
ADAPTER BOLTS ] bly into high-range rmg gear.
10.14. 23 . 10. 14. 31
Install low~range clutch drum assembly. (13) " . Installation of High-range Clutch, Rear
onto the high-range sun gear sj.eeve. B Housing. Install the high-range clutch pis-
) _ o - ton, with seal rings and expanders, flat )
10. 14, 24 ' ) ’ . - side first, into the rear housing assembly
Install snap ring (25) into the groove in the (Fig. 160).- - __—
high-range sun gear sleeve. . )

‘ ; S . 10,14, 32 :
10.14.25 o L ) . Install the piston return spring, convex slde
Install one low-range, internal-splined clutch upward. Depress the inner diameter of the
plate into the low-range clutch drum (Fig. spring and install the snap ring whlch retams :
157). Install the high-range ring gear, posi- it (Fig. 160). . - -
tioning ring first, into the clutch plate splines. e

S 10. 14. 33 »
10, 14.26 ° L i Install the clutch anchor pin, leaving the flat- N
Be ginning ' with an exfernal -splined plate, _ milled end extending at the 1ns:.de of the hous-
alternately instali three external and three ing (Fig. 160). . poonE
internal-splined, low-range clutch plates e Tae - TS me el
(Fig. 158). :
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TRT - Disassembly and Assembly &

146), pm.s;upwa‘rq dz{ a. ﬂ Sl
surface, Beginningwith an 1nterna.l--splmed
C lutch plate,.alternately inetalliFive lnteraal-

bly (12) (Fig.

splined and five external-tanced, mgh-:a.nge
clutch plates. Engage the external tangs
with the clutch anchor pins.

-10.14.35 .
Grasp the entire a.nr"hor and‘plate assimbly. "
to hold the parts together.  Install the“anchor’”
and plates into the rear housing, alining the
anchor pin slot with the clutch anchor pin

(Fig. 161).

10. 14, 36

Install the heavy internal smap ring which
retains the clutch anchor. Note the poszition
of the ends of the snap ring in relation to the
two slightly extended pins in the anchor.

10. 14, 37 . ;

If bearing (6) (Fig: 133) was removed fw—om
shaft (5), install the bearing and snap ring.
(7). Press the assembled shaft and bearirﬁg,
splined end first, into the rear of housing
(2). Seat the bearing against the shoulder
in the hou.s:.ng -

10. 14, 38 PO : -
Install the 1nterna1 snap nng which retains
the shaft rear bearing (Fig. 162).

C) 14,3957 & =i o

astall. the- seal ‘ring ;.nto the groove inthe
rear bore of the rear housing (Fig. 162).”
Install the retainer, chamfered side first,
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‘ ‘housing on the adapter.
26 to 32 pound feet (b

FIG. 160 REAR HOUSING AND
PISTON ASSEMBLY ., .«

10. 14,40

"Install the snap ring which holds the oil- re-
" tainer in the rear of the reaf housing (Fig.
" 163),

10. 14, 41,

Install the rear housmg gasket onto ‘the reay .
housing, using cil Soluble grezse to retain
it. Install the rear housing onto the trans-
mission. T A
NOTE: Rotate the transmission output shaft
slowly to engage the splines of the high-range ,
clutch plates with the splines of the high- . ..,
range ring gear. e

10. 14. 42
Install three 3/8-16 x 1 1/2 inch "bolts “and

lockwashers, and seventeen 3/8-16 x11/8 -
inch bolts and lockwashers to retain the Tear
Tlghten thé bolts 1o
‘to 4.4 kg/m) torque




T-77124
FIG. 161 INSTALLING HIGH-RANGE -
CLUTCH ANCHOR AND PLATES

T;72522

FIG. 163 INSTALLING OIL RETAINER
SNAP RING - = -

s

FIG. 162 INSTALLING QIl. RETAINER o . . . T-T72523

' o . .- TFIG. 164 INSTALLING.FORWARD AND.
v e REVERSE SUN GEAR SPACER
EVERSE .

10.15 INSTALLING FORWARD AND'R
SUN GEAR SPACER : | | :

10.15.1 - L Lo
Position the transmission, front downward, o g
and block it in a level position. Install } - -

the forward and reverse sun gea¥ spacer = _° 2
(Fig. 164). - CE R - , . P
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TOPIC 11 SERVICE TlﬂtS 'WEAR LIMITS AND SPRING DATA

5

11 SERVICE TOOLS Lo

Service tools required to perform ‘the various repairs eypla~ned it

listed below.

Order service tools from yetl local Fiat-Allis dealer.

'r

IMPORTANT: Refer to- ant-AI’h.s Tool, Catalogs, as follows, fcrr c:omplete tool .

:llustratlons, _ descnptlons a.ncl usage:

Engl:.sh

French

iy " Spanish,
... " ltalien
FIGURE NO. PART NO.
* 75295295
o 75300810
11.2 WEAR LIMITS
11.2.1

Maxirnum’ Var:.a.tlons. The wear 11m1ts infor-
Ination in this section shows the maximum
wear at which components are expected to

function satisfactorily.

\

Bearings, Bearmg Journa 5 5

11.2.2

........

damage. Refer to paragraph'zl 6, Zabave.

,CCIeamng, Ins'pectmn Parts must be clean
[

11,2.3 a .
_Bores".‘ﬂ

based on the recommendetﬁ_

application. of bearings: to/an:‘prod

manufacturér and, therefore, no d1ametra1

dimensional deviation should be permitted inj,

the bearing or mated parts, Bearings should

be carefully checked for signs of distress be- ..
fore remstalllng in the trans'nnssmn -

11.2. 4
Gears. Gears should be inspected for load

pattern and signs of distress., Any distress
indicates a possible future failure, and the

reuse of such gears should be the decision
of the individual customer, based on exper-

ience. Backlash cannot be used to establish
critical wear of a gear, The backlash toler-
ances are of such nature that a gear usually
pits, scuffs, scores, or galls long before the

gear wear becomes critical,

11.2.5

Splines. Unless severe, spline wear is not
considered detrirmental except where it af-
fects tightness of an assembly such as drive-

1C1:

ine flanges, Here, again, backlash cannot
e used to establish critical wear because
ooth mating parts must be concentrically
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No. 73128466
No. 73128467
No. 73128468
No. 73128469

DESC RIPTION

Snap r1ng phe rs

Torque wreﬁi:'b'
" located to obtain accurate megsurement of

backlash.

11.2. 6., .
Hook- trpe ‘Se

.

"

IO

al 'e-mgg_. ﬁldes oﬁ the seal nng

should be* “51m
. 1270 mm).

whmh the seal rings f

microinch,__eq
axis of rotati

ooth (mux:.murn awear0, 005-inch
“The sules of the g;v-oove Anto
f‘shonlrl be . srmooth 450
uiyalent), ‘and, ::.qua renwuh the’,
on within 0. 042 1n<:n.s€.~0507 mm).

A new seal’ nng should be inztalied if grooves

.'between seal
stalled

‘are reworked;*'or. seal ring ouctside diameter
; *wear causes the possibility of a closed gap-

ring hooks when the nng xs m-

RS
o<

1.3 WEAR LIMITS CHART

1131

The chart which follows lists the wear lirnits
data and is referenced to the exploded views

throughout the marlual

11.4 SPRING DATA

11.4.1
Springs mu,st

A S A

be. clean o, perrmt effec tive

inspection. Spnngs should be replaced if .
there are signs of overheating, wear due to
rubbing adjacent parts, or permanent set.
Discard springs which do not meet the load-
height specifications in the spring chart,

11.6 SPRING C
11.5.1

HART

Inspection criteria (load versus height) and

identification

characteristics of the springs

are presented in the chart following the wear

limits chart.

The spring chart data are keyed

to the exploded views throughout the manual,

(Revised November 1980)

- . SRR
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Weéar “l".im:i‘t“s andl Spring Data’ .

WEAR LIMITS CHART ...

FIG. DESCRIPTION WEAR LIMIT _CONE (MAX)
Fig. 63 TORQUE CONVERTER HOUSING AND TURBINE DRIVE GEARS
25 Thrust bearing race th:.cknesq 0. 028 o
g (. 7111 mm) :
27 Thrust bearing race t.;;ckne.s.s 0.120 - ‘
. . (3. 048 mm)
Fig. 65  TURBINE DRIVEN GEARS AND' %‘f{E‘EWH}:EL CLUTCH |
9 #*Freewheel roller dlameter 0.4980
Lot (12. 649 mm)
10 #Freewheel cam surfa.ce.wear : 0. 005
(0.1270 mm)
10 *Freewheel cam pocket wear 0.003
- . (0. 0762 mm)
15 ‘First-turbine driven gear hub 3.0327 (TT)
outside diameter (77. 189 mm)}
J 3.0377 {TRT)
I (89. 89;mm)-.
Fig. 77 REVERSE-RANGE CLUTCH AND PLANETARY, .
6, 17 " Clutch plate thickness L0097 . . 0,030
L - (2. 463 mm) {. 7619 mam) N
7, 18 Clutch plate thickness - 0.130 . 0,012 (\ '
: (3.302 mm) (. 3047 mm) 7
*¥Minimum clutch pack.t!qickness 1.185
‘ (30. 099 mm)
11 Pinion end play in carrier (15) 0. 055
R -~ SSPRIUSVIUPPURUUINR IR B 2 S « o3 = <) IPRRPRDINPI RSN
20 Clutch anchor face wear Pt Emeee L e T
reverse range face 0. 020
(. 5079 mam)} -, .
low-range face 0.020 R
(. 5079 )
Fig.  -. . LOW-RANGE CLUTCH.AND.PLANETARY . . . VR BT
7 Pinion end play in carrier (3) 0.055 |
G N (1.397 mm) o
10,13 Clutch plate thickness -: 0.130 0.012
‘ (3.302 mm) ~ (. 3047 ram)
A L
11, 14 .. . Clutch plate thmkness“wn“" c e ] e 0..097. 0 030~
(2.463 mm) (. 7619 mm)

¥Total wear of freewheel parts (2 x roller wear - sum of cam surface wear at two opposing
points - gear hub wear) must not exceed 0.010-inch (. 2540 mm). (Determine cam surface
wear by measuring depth of groove caused by roller contact in the cam pocket. )

**Total of individual plate thicknesses. . Replace plates having the miost wesr with new plates to'
increase pack thickness. -

‘ .- R Y .
L) . —
e e e et e e i vemes e e e
’ \
’ v

T TP IR TR S o A

e
§
[
i
)
1

sy wcran

{(Revised November 1980)
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Wear, Limits and Spring Data ..

WEAR LIMITS CHART (cont'd)

FIG. DESCRIPTION WEAR LIMIT CONE (MAX) .
A Mmiﬁx’tii'r;’clutch pack th1ckness 0.908 (TT;”‘ B N _*'} : ‘
- A ; Am:_‘.. 3 ‘s .Agzsl,."jg,;é?.. Lffim:::)»-:zé- " - I,:‘..-,.'w- 1 e T AN gy -~.,.4-x.j- | -..m:..
B TR 0,691 (TRTY - N
(17.551 mm) ‘
22 Thrust washer thlck.ness 0. I25°(TRT) ~* ¢ - ;
L (3.175 mm) o ‘
23 Thrust washer th1ckness Shev 0. 0689 {TRT) * “ i !
: .. (2260 mm) ¥
Fig. 74 HIGH-RANGE CLUTCH’AND‘PISTON HOUSING @ | s
W 1 R g
2 Transfer gear clutch £ace wear 0. 020 ;
- (. 5079 mrm) ~ -
w0 R T T . IC RS N
7,11 Clutch plate thickness” &7 . " 0.130 0.012
T (3.302 mm) - ‘.u( 3047 mm)
8 Clutch plate thickne's—%.‘--~"’ hE 0. 097 i 0,030
TioTid (2.463 mm) (. 7619 mm)
**Mlmmum clutch pack tinc k.ness ! 0.357 R P I
Comrm Tl 9T 088 ) T ST
Diametral Clearance between: ~ w -« ™ "0 &% . s i
10 high-range clutch hub
’ bushing in piston housing'(21) 0.005 *. : ‘ ;
) - . o T (., 1270 mm) ‘
C 16 Seal ring thickness Ll 0.088 07 1
’ . e {9. 067 mm) ‘
17 Piston face wear 0. 020 !
(..5079 i)
Fig. 87 OUTPUT SHAFTS AND DISCONNECT ASSEMBLY - " A
Diametral clearance betw.een-: B
10 front output shaft and' ' .. N
22 bushmg m n output shaift (23‘) 0.010 e o N
SRV NP ooms o bavees ( 2540=m A«s-\-T R Rt [ .
Fig. 116A OIL PUMP ASSEMBLIES " .
' RN VT B S IR SR (Rt J AL {
3 Cover at gear face .. ¢ 0. 001 i o
TN (. 0254 mm) ~ S el st T
12 . rDriven gear shaft OD 0. 749 :
(19. 024 mm) )
Fig. 55 GONTROL VALVE ASSBIVIBLIES o N T . i
8 Valve clearance in bedy 9 0. 004
. [N PR T T (."'lOl'ﬁ“ﬁ)ﬂl’i) B ,;‘
16 .5 +; -Plag icléa‘raﬁcé.i;::":b.c(ady 9 ) - 0, 0035, -u" i
(. 0888 mm)
s 20 Valve clearance in body 9 0. 004
C/I (.1016 mm)

#**Total of individual plate thicknesses.

increas

v 7;\,

e pack thickness.

LT A ) |

111

Replace plates having the most wear with new plates to
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'TlrLL- miifs 'aid Spring‘Data
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WEAR LIMI’I‘S CHAR‘I‘ (cont'd)

S

S 1 SRqev YT RSV DT

kG,

DESCRIP‘I‘ION - gf

WEAR LIMI

21

2 e

Valve plu.g clearance Tn plv.gl 25

3 -'m-'«

‘Valve clearan(‘:e in, 'Eo g

~.,‘=._nr

" 0. 004
('10161‘9-!"'&)
,0.003 .
(, 0761 mm)

Y
ET

e
&

L&y . A

5o ks - ..‘.}'«' -

TR,
.

Fig. 141
9
19
22

26, 297 7T

27, 30

LOW-RANGE CLUTCH AND‘TR.A,NSFER DRIVE GEAR (TR'I‘ DNI.Q{)

-t

2 By LA e

!

pe:ﬂ‘«i‘;’xls sible:

Clutch pigton faqe*wea;r J
Sleeve bushing: '". ki

. it i el

“Elutch Plate th1c kne ss

Clutch plate, th%ckne BS °

NERNE 2540 ram)

. 20008 7
(5 283 mxn}"

0 13Q -

0.012
- (; 3047 rxim)
0..030:

e o (2 463 rffifm) ' o ( °7619 mm)

31 Backplate. face wear . 5 . T 05 010 S .

w '\j ?-. (.2:540 "@) ,.,: . = -
i ”Mxmmum clutch pack thickness ' 0841
‘ (21 361 mm). s
Fig. 145 HIGH- RANGE CLUTCH A'ND PLANETARY (TRT ONLY)" '
1 High- range sun _gear assembl : - I "
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