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[E] DESCRIPTION AND OPERATION

DESCRIFTION

The HFF Model three speed trans-
mission (Fig. 1) designation 3.03 is
the actual distunce between the cenler
line of the cowntershaft and the center
lime of the inpul shaf,

A transmission service identification
tag o3 locuted on the right side of the
case al the front, The first line on the
tag will show the transmission model
umd service identilication mode whan
required. The second line will show the
transmission serial numbser. !

This vrunsmission s of the fully
synchronized 1ype, with all gears except
the reverse sliding gear and slesve being
in constant mesh, AN Torwsard-speed
changes are accomplished with svne
chronizer skeeves (Fig. Z). The svn-
chronizers enable quicker shifts, great-
Iy reduce gear clash and permil down
shifting, high to intermediate between
40-20 mph and from intermediate to
low below 20 mph.

The lorward-speed gears are helical-
cul and are in constunt mesh (Fig. 2)
Crears used in the reverse gear train are
spur-cul and wre not synchronieed,

Ball bearings support the input shaft
arf gear and the center of the outpul
shaflt {Fig. 16 and 18). Roller beuarings

Fig. 1 — Three-5peed Transmission

in the input shalt hore support the front Synchronizers and blocking rings a

of the owlput shuft. The countershalt the conventionul tapered ring

gear (cluster gear) runs on two rows of straight clutch gear type (Figs. 20

reller bearings, Two bronze bushings 2.

ars used in the reverse wler gear, The shift forks, shift rails, deie
LOW AMD EEVERSE

SLIDIMG SLEEWE aMD GEAR CQUTPUT SHAFT BEARIMG

FIRST-SFEED GEAR
SECOMD-SPEED GEAR
SECOMD AHD HIGH

COUNTERSHAFT CLUSTER GEAR

ALl FORWARD SPEED
GEARE I DONSTAMT
MESH 'WITH

COUNTERSHAFT GEAR

ClaT6-4
Fig. 2 — Power Flow — Three-5peed Tronsmission
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ism, and reluled parts are pro-
the transmission cuse (Fig. 12)

ihe [irst-speed gear is selecied,
lever moves the reverse sliding
ghewve forwird and forces the
nizer Mocking ring contcal sur-
imst ihe matlching cone on Che
i mesh first gear localed on the
shaft, IT the car 18 miwang, Lhe
I ieeth of the reverse geur amd
and blocking ring will not imdex
the constamt meesh first gear is
ht up or down ta the speed of the
gear und sleeve which s rotating

pud shiaft Speed,

The reverse sliding gear and sleeve
has internal sphines thal, with Turther
movement, will slde over the blocking
l'il'||'._'. and engage exlernal clitch testh on
1he constant mesh first gear. Simce first
geir i3 now locked te the autpul shafl
and i% alwavs meshed with the counber-
shult (cluster] gear, the powsr Tlow is
from the input gear, through the coun-
tershult gear, to the constant mesh lirst
gear, through the severse pear and
sleeve 1o the output shalt, and out the
rear of Lhe Lransaission.

Engagement of secoml and  third
Beurs is the same as Tirst except for
ratia. Im third gear. the input gear and
shalt 15 locked directly Lo the oulput
shull by the second amd third speed
synchronieer ta provide o ratio of 111,

Spur teeth are cul on the outside of
the reverse pear amd sleeve, The reverse

sliding gear and sleeve like the bub are
glwayvs locked to the outpul shafi, Re-
verse gear bs engaped by sliding the
reverse pear and sleeve into mesh with
the spur gear at the rear of the sdler
gear. The drive 15 then fram the input
gLar, [hrﬁugh the countershafl gear. to
and through the reverse idler gear to the
pudput shaft reverse gear anmd sleeve,
The gears in this position will rotate the
puiput shaft in a reverse direction.

A svstem of interlocks and detents in
the Lransmission case prevents the ssl-
ection of more than one gear at a time
and helps to hold any gear in the szl
ected position,

LUNKAGE ADJUSTMENT

NOLINE

Move e welector bever throwgh all
positions 10 see il crost-aver oper-
ni% smaoth, T cress-over operalion
not smaoth, mdjust the gear shill

TREHBESIOH - TOLFLYWHEEL  SPEEDOMETER
HOLIEIN LTS CABLE

s 3

IN-VEHICLE ADJUSTMENT AND REPAIRS

I. Place the gear shiln lever in the
newiral position,

2. Loosen the [runnion Auls al the
transmission  shift  levers (Fig. 3)
Loosen the nuts sufficiently toallow the
shift rods to shide freely in their
trunmion s

A Insert & 174 ineh rod lhr-:lugh Lhe
ksl ol in the shift whe foaor-

SUPPOIET BRACEET SUPPDRT BOLTE

Transmission nstollotion—Econoling

maunted bracket until it enters the ad-
Justmenl hole of both the upper and
lower shilt lever,

4, Place the ransmission shalt levers

in the neutral position and tghen the
Lranndon muts.

5 Remove the 1/4 inch rod from ihe
pilat hole, and check the opsration of
the selector lever in all shift positions,

SHIFT LUNKAGE ADJUSTMENT
B RO M

1. Flace the gear shift lever in the
neulral position,

2. Insert o 3706 inch  diameter
alignment pin through the steszring col-
umn bracket amnd shift kevers {Fig, 45, 11

FIG. 4—Gear Shift linkage Adjusi-
menf—Branco
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— PLLMGER

SELECTOR KHOB DISASIEMBLED

FIG, 5—5hift Lever Defails
STEERING
M

STEERING COLUMM AND
BRACKET

EHIFT TU
EHIFT TUBE

BRACKET MUT

FIG, &—Steering Column, Shift
Tube, Bracket ond Shift Levers
Disassem bled

may be necessary Lo ulign the kevers 1o
insert the pin 1

3. Dhisconnect the gearshilt rods af
the transminssian shifll levers,

4. Adyust the positions of each shilt
rod adjustment sleeve S0 thal it enters
the transmission lever Trecly. Then, run
the sheeves oul seven turns amd secure
the adjustment with the lock nut.

5. Remove the alignment pin from
the bevers

BELISH THIS DiA. WITH CDAT- 19588
BEFQRE INSTALLMG 72IT kOB

ROTE: POMMT OF EET SCREW MUPST BE EEATED
M SHIFT ASSENBLY COUNTERSIHE

T -I_E{ TOR LEVER WDUMTIMG

SHIFT LEVER RETABING BRACKET

FIG. 7—5Shift Levers Disassembled

6. Secure the pearshift rods e the
trpndrmassion levers with the |'-|:1uj|:'|i.l'|g,
cllig.

7. Starl the L'IIEi.IlI: and shift the sel-
eclor bever to each position to make
sure it operales (reely,

TRAWSFER SHIFT LEVER
ADJUSTMENT

. Shift the T-handle wpe selector

SFRING WASHER

DHHCATOR

SHIFT PAWL PLATE MOUNTING

C v &

SHIFT TUBE

CROES.0VER PN SLEEVE

LW ER SHIFT LEVER

Ciaab-A

bever into LO AW position and ruise the
vehacle an a hoisl,

2. Loosen the pawl plate attaching
bolt {Fig, 5

A Press inward on the shift rail link
(Fig. 5 to be surc that the two shifi
rails wre indexed to their respective
detents,

4. Tighten the pawl plave attaching
bt v 20- 30 ft-Th,
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Lower the vehicle and check the
operation, The pawl asembly
index against the sides of the pawl
molekes in all positions. IF the
astembly (plunger) reguires maone
ek and unlock easily, remove
-hamllle (Fig. 5) amd rotate the
1 /2 turn counterclock wiss,

Disconnect the horn and turn slg-
wired, and remove the steering

Fald ithe (loor mat back, remove
rimg collumn floar cover retain-
srews and dhe steering column
cover, and position the rubber
r seal out of the way, Remove
ir pin-type retainers and spring
re that retain the shift rods in the
levers. Disengage the shift rods
the levers.

Disconmect and remove the stoer-
ma-la-instrument panel clamp,
the twa clamp bolts and the
that holds the sieering column 1o
-maunted bracket (Fig, 6.
Remove the selectar lever rall pam,
disconnect the selector lever at the
r lever socket,

Pull the stecring column up just
h 1o disengage the shifi tube af
sleerig column lange (upper end
lwmnd, Remove the worm shafi
r bearing Spring amd sleeve friom
sgering column. and remove the
sprimg [rom the shift tube. Slide
seering column from the worm
and remove the shilt tube assem-
m Lhe Lruck.

Position the shill wbe in a vise
remn e Ehe heplt Lhal secured Uhe
lever retaining bracket to the
cunted  shift  fwbe relaining
el | Fig. &), Remove the shifi kever
ining Brackei and spring washer,
the lower shift lever and cross
r pin sheevi from the shifi tabe {Fig.
Remove the cross-over pan, anmd slide
wpper shift lever and spring washer
ihe shaft tube.

Installation

1. Transfer the shifi tube retaining
et from the old shift tube to the
fube. Position the spring washer
pd upper shift lever om the shilt tube,
imstall the cross-over pin. Position
crocs-over pin slecve, and shide the
shift lever amd spring washer on
ahift tabs ( Frg. 7).

- L Positon the shift lever retaining

brackel, and insiall the bolt securing
the shift lever retaining brackel to the
shift tube rethining brackel (Fig. &),
Place the wpper sgiving in the shill whe
and position the shift tube assembly in
ihe vehicle.

4. Position the steering column
ower the worm gear shaft, and engage
the shiflt tube in the Mange as the sieer-
ing column i3 being positionsd, Insert
the selector lever in. the socket, and
install the rall pim,

5 Position the upper and lower
steering colemn clamps, and install the
mounting bolis, Do not tighten the
balts at this time.

6, Fodate the steering column and
shifi tube bracket to center the shift
tube aver the top of the steering calumna
tube {(centerline of shift wbs 1 9/16
imches from steering gear box mownting
surface),

T. Check for free rotation of the
steerimg shaft, then tighten the shift
tube brackst, stzzring column support
attaching nuts, and the clamp attaching
nuts, Be-check the steering shalt again
far free rotation. The stesrimg shaft s
properly ablgned when the shalt does
nat contnct the column bearing inner
race, IT this is not possible, partial con-
tact with the inner race during 3607
roiation is .

B Postion the worm shalt upper
bearing sheewe and spring on the sweer-
ing shafl then install the steering wheel,

9. Check the steering columnsto-
steering wheel clearance and maove the
steering column febe downward if an
inferfersnce exists betwesn the steering
wheel and tubs. If an adjustment is
required, be careful not 10 disturb the
twhe centering adjustment.

i, Place the shift rods in the shift
lever arens, and sscure the rods with the
spring washers and hair pin-type retain-
ers, Lubricaie the shift lever at the shilt
tube grease fitting.

11. Position the rubber weather seal,
secure the steering column floos cover
wilh the retaining screws, and place the
fleor mad in position.

12, Conmect the horn and wrn signal
wires, Check the operation of the horn
and turn Signals.

1Y Adjust the shifi rod linkage ns
pullined im this ssction.

B RO MO

{Refer w0 the dizassembled view of
the steering gear in Group 3).

* k. Disconmect thevbnmuill Lurd ag-
nal wires at the sieering column connec-
tars located under the inalmmipkmml,

2, Depress the horn button: fotate it
counterclock wise and remove the horn
button and spring from the $teering
whesl. |

A, Remaove the steering wheel aitach-
ing nut and remove the steering wheel
with Tool 3600-4 4.

4. Remove the gear shifi lever from
the shifi lever hub,

5 Remove 1 [lange boll attaching

nuld, und pull wp on the flange. Remove
Lhe gpring and centering sheeve fram the
steering shaft and the flangs and shift
lever hub from the steering column
tube.

6. Pull up on the shift tube and re-

miowe if from the steering column,

Installatian

1. Position the shift tube over the
stesring shaft and imsert it iAo the
steering column and through the shifi
bevers al the base of the column,

2. Postion the shift lever hub on
the steering column tube, taking care
nol 1o damage the horn and turn signal
wires,

3. Position the flangs and start the
nwis on the bolis about 2 tarns.

4. Position the MNapge 1o the shaft
lewier hub amd the steering column tube
while pulling the wen signal and horn
wites down thraugh the column,

5. Engage the heads of the 2 Mange
bisleg 1m the slols of Uthe il!-u:ring coluamn
tube and Lighten the flange bolt nuis.

6. Install the gear shift lever in the
shift lever bub,

T. Install  the centering sleeve,
spring. and steering wheel on the steer-
ing shaft and install the attaching nut.
Torgue the mut to specification and
apply 2 drops of Loctite sealer (CIAZ-
19554-A) to the junction of the steering
shaft and mut threads of stake the nut o
the shaft.

& Install the spring and horn buls
tan on the sleering wheel hub

9. Conmect the turn signal and horn
wires al the sieenng column connectors
and check the opsration of the horn and
Lurs sipnals,

ML Cheek  the  shift  operation
through all gears, Adjust the shift hink-
iwpe as neceisary., following Lthe instruc-
tions given in this Section
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GROUP & - Manual Shift Transmission -

EJ REMOVAL AND INSTALLATION

REMOVAL
ECOMNOLINE

1. Raize the wehicke on a holst and
drain  the  lubricast  fram © the
Lransmission,

2. Dhscommect the drive shaft from
the flange at the transmission. Secure
the front end of the drive shafit cui of
the way with lock wire.

Y. Disconmsct the speedometer cable
from the exiension howsang, and discon-
mect the gear shifl rods from the trans-
mession shift levers,

4. Position a transmission jack un-
der the engine, and remove the trans-
mission rear support bolis,

& Lower the engine enough to deog
the transmission exlension  housing
from the rear supporn.

6. Hemosve the lour ransmisgion-10-
Mywheel housing balls and remove ihe
LEEn3missian,

Do it depress the clutch pedal while
the tramsmissioen is removed,

INSTALLATION

ECOMNOLINE

I. Make certain that the machimed
surfaces of the transmission case and
the flywheel housing are free of dirt,
painil, and bures.

L. [msitull a guide pin in sach lowser
maunting kol hole,

3. Start the input shaft through the
release bearing, Align the splines on the
imput shaft with the splines in the clutch
disc. Maove the transmission forward an
the guide pans wntil the input shalt pila
enters the bearng or bushing in the
crankshalt. If the transmission [rant
bearing retainer binds up on the clutch
release bearing hub, work the releass
bearing lever until the hub skides anto
Ehe Lramdmission Front I:u:urirlg redai ner.
Inatall the two transmission-1o-flvwheel
housing wpper mouniing bolts and bock
washers. Remove the two pusde pins
and install the lower mounting balts
and lock washers, Torque the four
mounting blts 1o speafications

4. Haise the jack enough o align the
exlension howsing with the mounting
hales in the hanger brackes. Install and
torgue the attaching baolts 1o specilica-
tions, then remove the jack.

5. Connect the pear shili rods and
the speedometer cahle,

6, Insiall the drive shaln, amd torgue
the afiaching bolts wo specilication,

T. Fill the tramsmussion 1 the kevel of

DONER

[FRCHT BEANING RETAJHER

-

SiRial MO
FLATE

LAE AL ]

Fiz.” B—Transmission Cose ond Beloted Paris

the filler opening with the lubricant
specified in Group 21,

8. Adjust the cluich pedal free travel
and shilt inkage ns required,

REMOVAL
B RO P

1. Kamse the vehicle on g hoist.

1. Suppert the transfer case shield
with & jack and remove the bolis than
attach the shicld to the frame side rails,
Remove the shield.

3, Drain  the Llransmission and
iransler case lubricant,

d. hsconmect the front and rear
drive shalls ul the transfer case (Fug. 2,
Fart 45,

5. Discomnect the spesd mmeler cas

Wt

COUHTERSHAF T  REOLL FK

¥

C159e-A

FIz. P—Removing Counfershaft
Roll Pin

COUMTERSHAFT

Shafr
TaJe- 7 1i0-8 Cla0w.B

FiG. 10— Remaving Countershaff

ble at the tramsfer case.

b, Disconnect the shifl rods T
the transmission shift levers
place the first-reverse gear shifi
into the first gear position, and in
the Fabricated wol (Fig, 2, Part 4).

Lol will prevent the input shaft ral
bearingd from dropping into the tran
mission cuse when separating ihe Lrans
fer case from the ransmission and oubs
puei shaft.

T. Cut the lock wire amd remove the
two bolls, washers, plates, and insuls-
lars Lhal secure the crossmember o the
transler case sdapier.

g Remove the crossmember-do-
frame side supporl allaching bolis.

9. Raise the transmission and re-
move the wpper insulators from ke
crosmember. Remowve the oross-
member.

10, Remowe the two lower bolis at-
Laching the transmission 1o the (lywheel
hawasing,

11, Disconnect the shilt rod Trom the
transfer case shilt lever bracket

12, Bemove the boll that attaches
the shift lewer bracketl to the transfer
case sillapler, ard allow the assem bly (o
hang by the shift lever

13, Reposition the fransmission jack
unifer the transmission amd secure with
the chain

14, Remove the twa upper bolls se-
curing the transmission 1o the flywheel
h-:-uqm_a. Mawve the tronsmission amd
transler case rearward and downward
ot of the vehicle

15 Move the assembly 1o a bemch
and remowve the transier case-lo-Lrans.
missann 1111.5|p;|'|i|1g bexlis.

I Slide the transanission sssemhbly
of F the trunsfer case.

INSTALLATION
G

1. Position Lhe transfer case o the
transmission and matall the atiaching
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Torgue the bolts to specifi-

Posbion the trunsmission and
Ci%e on & transmission jack and
withethe safety chain.

Ruse' the  transmission  and
case mssembly into position and
ihe tramsmission case to the
| housing.

Install the two upper and two
transmission allaching bolts anc
o specifications.

Fosition the shift lever to the
case adupter, and install the
img ol

& Cornect the shift rod to the shift
brucket and secure with the spring
f, [lat washer, und cotler pin.

T. Ruise the tlransmission  and
fer cuse high cnough to provide
rance fof instulling the crossmem-
. Position the upper insu lators Lo the
ssmember and install the crossmem-
rio-frame  side  support  attaching
5,

B Align the bolt holes in the trans-
case adapler with those in the cross-
ber, them lower the transmission
md remove the jack.

Clamp Hock
Tool-T&IF-TO25-4

SPFEEDOUMETER DRIVE REAR Ball

C1445-8

FIG. 11—Removing Outpul Shoft Bearing

9. Install  the  crossmember-lo
trunsfer case adapier bolts, insalators,
plates, and washer, Secure Lhe bolts
with hesck wine,

L Bemove the Tabricated tool, woed
connest ench shifl rod to its respective
lever on the transmission with a spring
wusher, [lat washer. and cotter pin.

i1, Connect the speedomesier cuble.

12, Install the rear axbe drive shafy o
the transfer case, and torque the attach-

ing barlts to specifications,

13, Install the front whesl drive shaft
o the transfer case, and torque the
aftzching bolls 1o specifications.

14. Fill the transmissaon and transfer
case 1o the proper levels with the pec-

ommended lubncant.

15, Position the transfer case shielkd
to the frame side rails, and install the
pttaching bolis,

MSASSEMBLY

I. Mount the (ransmission in a
halding finture.

L Remove the nine cap screws That
alich the cover 0 Lhe case. Remove
the cover and the paskel {Fig. 8) [rom
the case

5, Om the Econoline madel, remove
the five cap screws and lock washers
thal altach Lhe exlemsion housing Lo the
o, Remove the extension and gasket
{rom the case.

lﬁlﬁ:ﬂwf’& T.-il'rmlfw

MAJOR REPAIR OPERATIONS

4. Rermove the four cip serews and
lock washers thal altach the front hear-
ing retainer to the case. Remove Lhe
retained amd guskel from Lhe case.

5, Bzmaove the lubricant filler plug
from the right side of the cise. Working
ihrough the plug opening, drive the roll
pin oul of the cuse and countershalt
with a | /4 inch punch (Fig. 9%

6. Hold the countershall gear with
hook and with the ool shown in Fi_[;_ 5
push the countershaft out the rear of
the cuse.

SET SCREW

t‘d_,.:--HA'El'H"IIP SURFACE

5-"‘“"'4‘2'- IMD MWD FeD SWIFT FORK
= i

|H1-E|m-::: / mmm&u\zt:m
spmur. T

DI!IEHT

P

D EEVERSE
SHIFT FORK

15T AND EEWERDE
SHIFT RAR

IO &MD JRD
SHIFT RAIL

C 5. &

FIG, 12— 5hift Roils and Forks Ditoisembled

The counlershalt (cluster] gear and
thrust wushers {Fig. 14) can be lowersed
ta the bottean of the case. Bemaove the
countershalt from the rear of the case,

T. Remove the snup ring that se-
cures the speedometer drive pear on the
shafl, Shde the speedometer drive gear
aff the output shalt, Remove the spee-
dometer drive gear lock ball from the
shiall.

. HEemove the snup rning that re-
tains the output shalt bearing on the
shaft. Bemove the beanng from the
case and shafl as shown in Fig, %,

9 Place both shift levers in the
neutril [centes) position.

10, Remove the set screw (Fig. 12)
that retains the detent springs und plugs
in the case. Remove the detent spring
and plug Iriem the case,

11. Remove the sel screw thal se-
cures the first and reversz shift fork to
the shalt wail, Shide the First and reverss
shilt rail ot through the rear of the
GRS,

12 Slide the first and reverse VM-
chroneer forward as Tur us possible,
then rotate the first and reverse shilt
fork wpweard, then lifc i from the case,

13, Move the second and third-speed
shilt fork L the second speed position
Lo gain acoess Lo the set screw. Remove
the g1 screw from the fork, Rotiale the
shift rail $0° as shown in Fig. 13,
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FG. 13—Rotating Second and Third Speed Shift Raoil

HEEDLE BEARIMGS (15 EACH EMD

ETMHEE

COUMTERSHAFT

BE AN
RETAIMEE

pOAL FiN ClE14-A

FIG. 14—Countershaft Gear Disassembled

EEVERSE

IDLER (SEAR I1-II!'IMT
W, ROLL PH
o\\. a HE‘«'I:!-I BOLER
ThRLST GELRE SHAFT
Wa's SHER CI411-A

FIG. 15—Reverse ldler Shof ond
Gear Disossembled

14, Lift the merdock plug (Fig, 125
fram the case wiath a magnet.

15. Tap on the inner end of the -
comd amd third shift rail 10 remove the
expansion plug {Fig. 12) from the front
of the case. Remove the shilt rail.

16, Bemove the second and third-
spoed detent plug and spring from Lhe
detent bore.

17 Pull the mput shafl and gear oul
the fromt of the case.

BLOC IR BLOTERIDC  SHAP
EHGE CRiAP Il"\H:- EHE-

ﬂ"“' HII‘ i
ur GEAR
& e
SYRCHROMIZER
FIG. 1&—0utpul Shaft Disassembled

18, Rotate the second and third
speed shift fork upward, and 1ift it from
Lhe case.

19, Carefully lift the output shaft as-
sermbly out through the top of the case.

L Driving from the [roal of the
case, remaowe the reverse wller gear
shaft. Then, Kft the reverse idlker gear
ard two thrust washers (Fig. 13) from
the case.

1. Bemove the snap rimg from the
front of the output shafy, then slide the
aynchronieer and the second-speed gear
(Fig. 16) off the shafr.

2}, Remowe the mexi snap ring and
tabbed thrust washer from the output
shalt, and then slide the firsi-speed gear
and blocking ring off the shaft.

23, Remoswe the nest shap fing [rom
the outpul shaft, amd press the reverss
pear and sheeve off the shaft.

CAITRUT EEAR SPERDCWETER
SHaFT BEARTME DEIWE GEAR

P Jr‘u{?r.

I. K BALL T

Tl 10T N ]
FLAMCEE

EE\'EH-E GEAR
Al SLEEVE 3~_r.i

EmGE
CI&13=A

SHaFT &HD LEVER

; . LEVER
FLAT WASHER
E""_'_‘—-—l.u:t: WASHER

HUT i £ 15

FG. 17—5hift Lever ond Shoft
Disassem bled

PARTS REPAIR OR
REPLACEMENT

SHIFT LEVERS AMD SEALS

I. Remove the nuat, lock washer and
flat washer that secures each shilt lever
{Fig, 17} 1o the lever amd shalt in the
tram=mission case. Lif the levers off the
shafts, Slide each lever and shafi out of
the case. [hscard the O-ring from each
shafl.

3. Lubricate the mnew seals  with
transmission lubricant and insiall them
on the shals.

1 Install the lever and shalts in the
[ LN

4. Position 2 shafl lever on each shafl
aned secore them with a Mat washer,
lock washer and nut

INPLUT SHAFT BEARING

1. Remose the snap ring securing the
inpul shafl bearing ( Fig, 18, and press
the input shaft out of the beaning {Fig.
159

X, Press the imput shalt bearing anto
ihe input shaft with the 100l shown in
Fig. 1% and install the snap ring an the
shuft.

S¥YMNOHROMILERS

1. Push the svnchronieer hub (rom
cach synchromeer sleeve.

L. Separale the inserts and ansert
springs Teom Lhe hubs. Do not mix the
parld from the second amd Lhird-Speed
aynchronizer with the First and reverse
synchronizer I:I?:Ii_: 20 and 210,

Y. Insiall dhe rear insert spring (Fig.
220 in the groove of the first and reverss
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FIG. 21—Second and Third Synchronizer—Disassembled

CORRECT REAR
SPRIMG IMSTALLATION

INSERT

IMSERT SFRIMNG
C1417-A
INCORRECT REAR
SPRING INSTALLATION
ClaF1-A

FIG. 22—First ond Reverse Speed Synchronizer Inser! Spring Installation

the sccond-speed position (toward rear
of transmissionk, Align the fork and
install the second and third-speed shift
rail. Tt will be mecessary to depress the
detent plug o enter the rail in the bore,
Move the rail inward until the detent
plug engages the lorward notch (se-
cond-specd position).

12. Secure the fork to the shaft with
the set screw, Move the synchronizer to
the neutral position.

13 Install the interlock plug in the
case. IT the second and third shift rail is
in the neutral position, the top of the
interlock will be shightly lower than the
surface of the first and reverse shift rail
beore,

14. Mowe the first and reverse syn-
chronizer forward to the first-speed
position, Place the first amd reverss
shift fork in the groove of the first and
reverse synchronizer. Rotate the fork
into position and install the first and
reverse shift rail, Move the rail inward
until the center nolch (neutraly is
aligned with the detent boare, Secure the
fork to the shaft with the set screw.

Install the remaining detent plug and
spring. Secure the detent spring with
the slotted head screw, Turn the set
screw until the head is (ush to 0020
inch below the top of the case.

15. Install a new expansion plug in
the case,

16, Hold the input shaft and block-
ing ring inm position, and then move the
output shaft forward 1o seat the pilot in
the roller bearings of the input gear.

IT. Tap the input gear bearing into
place in the case while holding the out-
put shaft to prevent the roller bearings
from dropping. Install the front bearing
retainer and new gaskel, making sure
that the ol return slot is at the botlom
of the case, Install and torgue the four
attaching screws to 30-36 fi-1hs.

I8, Install ithe large snap ring on the
rear bearing. Place the bearing on the
output shaft with the spap ring end
toward ihe rear of the shafi, Press the
bearing into place with the Lool shown
m Fig. 23, Becure the bearing to the
shaft with a snap ring,

19. Hold the speedometer drive gear

FIG. 23—lInstalling Oufput
Rear Bearing

lock ball in the detent and slide
speedometer drive gear into place,
cure the gear with a snap ring.

20. Place the transmission in the vers
tical position. Working through the
drain hole in the bottom of the case,
align the bore of the countershaft gear
amd the thrust washers with the bore of
the cass with a screwdriver,

21. Working from the rear of the
cuse, push the dummy shaft outl of the
countershaft gear with the counter-
shaft. Before the countershalt i3 com-
pletély inserted in the bore, make sure
that the hole that accommodates the
rooll pin i% in alignment with the hale in
the case. Push the countershalt into
place and install the roll pin.

IL Coat a nmew exlension housing
gatkel with sealer and position it on the
case.

23, Install lock washers on the five
attaching screws, Dip the threads of the
cap screws in sealer. Secure the housing
Lo the case and torgue the cap screws to
42-50 Nt-1hs,

4. Install the filler and drain plugs
in the case. Make sure thut the mag-
netic plug is installed in the bottom of
ihe case,

25. Place the transmission in pear.
Pour lubricant over the entire gear train
while rotating the input or output shafi.

16, Coat a new cover gasket (Fig, 8)
wilth sealer. Seccure the cover with nine
cap screws. Torgue the screws to 14-19
f1-lbs.

27, Check the operation of the trans-
mission in all of the gear positions.
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chromicer hub, Make sure thal the
ing cavers all insert grooves, Stari
hub in the sleeve making sure that
algnment marks are properly inde-

ton the three inserts in the
h _ki-.cng Jure that the small emd 15
the =pring amd that the shoulder is
the inside of the hub. Slide the sleeve
revierse gear onto the hub until the
ent i5 eagaged. lnstall the fronn in-
1 spring i the hab o hokd the inseris
inst the hub,

4. Install one inserl spring {Fig. 21)
mio a groove of the second and third
specd svnchromizer hab, making sure
that all three insert slods are fully cov-
ered. With the alignment marks on the
hub and sleeve abigned, start the hub
into the sleeve. Plac: the thres inseris
an top of the relaining spring and push
the ass=mbly I;u;lp:th:r. Inatall the re-
muining insert spring, so that the &pring
enids cover the same slots as does the
other spring. Do nod stapgger the
springs, Place a synchronizer BMocking
|'i|g on each emd of the synchrom®mer
gleve,

COUNTERSHAFT GEAR
BEARIMGS

I. Kemoave the dummy shaft, 50 rol-
bearings, and the vwo bedring re-
iner washers from the countershaflt
{Fig. 14}
1. Coat the bore in each end of the
ntershalt gear with prease.
X Hold the dummy shaft in the pean
nd imstall the 25 roller bearings amd
petainer washer in each end of the pear,
| 4 Position the couniershafl gear,
Cdummy shalt, and roller bearings in the
| mse,

5 Place the case in a vertical posit-
ion. Align the gear bore and the thrust
washers with the hores in the case and
install the countershafi.

6 Plaoe the case in a horizontal po-
siiom and check the countcrshaln gear
end play with @ lesber gaoge. The end
pli:.l shaould be 000E000E inch. 1l mol
within these limits, reploce the thrust
washer.

7. Aler establishing the correct end
play, install the dummy shaft in the

oo

ALK IRNG BRG
C1415-B

J8—input Shoft Gear Disossembled

counbershafl gear and allow the gear 10
remain uf the bottom of the case until
the cutput and input shafis have been
insialled.

ASSEMBLY

1. Coat the reverse idler gear thrust
surfaces in the case with a thin film of
lubricant and position the two thruse
washers in place,

L. Position the reverse idler pear
and dommy shafl in place. Align the
gear hore and thrusi washers with the
case bores and install the reverse idler
shuft.

A Measure the reverse uller pear end
play with a fesler gaoge, End play
should ke O,0048-0,008 wnch, 1T the end
play i3 not within limits. replace the
thrust washers, IF the end play is within
limits, beave ihe reverse idler gear
installed.

4. Lubricate the outpul shaft splis
nesd amd machined surfaces with trans-
mission lubricant,

& Position the fiest and reverse
gear and sheeve (Fig. 16) 18 an arbar
presa wilh the spur-1ype teeth facing up.
Press the output shaft into the huob,
Secure it in place with a snap ring.

6, Place a blocking rimg on the
tapered machined surlace of the lirsl-
speed gear.

7. Slide the first gear onto the out-
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FIG. 19—Replocing Input Shaft
Bearing

REMOYAL

put shaft with the blocking ring toward
the rear of the-shafi. Rotate the gear as
necessary 1o engage the thres notches in
the blocking ring with the synchronizer
mserts, Secure the first pear with the
thrust washer and snap ring,

8 Place a blocking rnimg in the
tapered machined surface of the s
cond-speed gear, Slide the second gear
with blocking ring and the second and
third gear synchrenizer onto the main-
shafi, The tapered machined surface of
the second pear must be toward the
fromi of the shafl, Make sure that the
motches in the blocking ring engage the
synchronizer inserits. Secure the sym-
chronizer with a snap ring.

4. Coat the bore of the inpul shalr
and genr with a thin film of grease, A
thick film of grease will plag the labri-
calion holes and prevent lubrication to
the bewrings. Install the 15 bearings
iFig. 18) in the hore

1o, Pasition the output shaft assem-
bly in the case. Position the second and
third shift fork on the second and thisd-
speed svnchronizer.

1L Place a detent plug spring and a
plug in the case (Fig, 12). Flace the
second and third-speed synchronizer in

ALIGHMENT BMARKS

1‘ REYERSE GEAR

[ FErE]

FIG. 90-—First and Revarse Synchronizer —Disossembled



