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INTRODUCTION

This manual contains information on the 5-speed transmission as used in the Fiat 124
Spider and Spider 2000, The manual has physical description, operation, disassembily,

inspection and repair, and reassembly procedures required for transmission mainte-
nance. ’ ’

Much of the art used (exploded views) is similar to the art used in the parté cata
This will aid the reader when ordering replacement parts.

log.
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~ DIMENSIONAL DATA

Speeds . ......... e e five forward and reverse. -

Synch_rdnizers:_, slip fing, inverted conetype . ............... . 1st- 2nd - 3rd - 4th gear

SNAPTING . v vv v e . Bth gear
Gear type: - forward ..:...........i..v . 0. ...... constantmesh, helical toothed
: reverse . . . . e e . . straight toothed
Gear ratios: st ... v i e ... 3887w 1
second'. ... e P S ..72.100 10 1
third . oo oo o e e T 1361 te 1
fourth .. o e e o 1 to. 1.
fifth ... ... S . 0.881 to 1
TEVEISE © v v v v i n vt b et e e e e e _ : 3.5__233 to. 1
Gear lash — inch (mm) © .. ..o ... 0.004 7 (0.10)
 Ball bearing radial play, max. limit - inch fmm) ... . . . ... ... .. . 0002 . [0.05)
Ball bearing end play, max. imit — inch (mm) ............... .. . 0.020. . (0.50}
Max. _allovwab'ié"'sﬁ'aft misalig,n_ment - i'nch:,(rnm_) ......... N ' 0.002 ~{0.08)

Clearance between 1st gear and bushing and between 2nd-3rd 0.002 to 0.004
* gears and seats on mainshaft — inch (mm) A '

(0.05 10 0.10) = .

.................

0.002 to 0.004

" Clearance between reverse shaft and géaf' .bushihg':— inch (mm') .. (0.05 o 0.10)

FILL-UP DATA

LUBRICANT 7 T G ANTITY

dm3d. . - Kg - U.S.units

SAE 90 (not EP) contai'ning antiwear additives : 1.66 - 1.50 - 1% gts
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TORQUE SPECIFICATIONS
- - ‘DESCRIPTION Thread . Material - | Teraue -
-{metric) - R Nm |- Ibft
Detent sprihg_ﬁover bolt .............. M 8 ‘R BOZnt 25 18
Transmission case-to-bellhousing nut . . . . . M10x1.25 | RSOZnt | 49| 36
VRN . : R 50°'Znt
Transmlss;on case-‘;o-beﬂhousmg nut . ... . M8 (Stud R 80 Znt) 25 18 |
TR | R,SO.;Znt '
Regrhousmg nut ... . e e ' M 8 (Stud R 80.Znt).  |... 25_ _ 18
o | CA40RetREO=7O| |
Countershaft rear bearingnut . ......... - M18x 1.5 | 7 (Shaft20Ned "= | 118 | 87
o o | ¢ | R50Znt(shaft | . |
Propeller shaft yoke-to-mainshaftnut . ... . ~M20x1 1" 20 Ned 2 Fosf Lub | 147 | 108

1§ Countérshaft_frbht‘bearing bolt .........

M12x1.25

- R802Znt.

|, or 18.Cn5 Fosf Lub]

a3 |

63

Shift fork bolt .

M6

R100

18

....................... 14
Dog-to-selector shaft bolt . . oo v v vvvns .- M 6 ‘R 100 18| 14
Gear leversupportbolt ... ... oo ‘. M 8. | R BO-C&t 20 14
Inner cup-to;gear lever lower self-locking nut, M 8 R. SOA Cdt .. 13 | 11

type S : {Stem 12"Nc 3)
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TOOL EQUIPMENT

The following is a list of tools used to servi

ce the transmission. Although only the * tools are required, all
will aid to lessen work time. . : L . o :

Tool No. ' Descriptio'n.

A.S’O‘HVBl ' Wrench, frarzsmi_ssion oil drainirﬂg:biug

A.55087 Wrench, transmission casing oil ievel 'plug

A.B5130 ' Adapter, ﬂexrble joint yoke tightening — use with- torque Wrench
A.57051'. | Wrench rear cover oil drain plug

A.TO“{ 5g* Remover and m.:taller, snap ring on main érraft

A.701 66* ' : Installer, 5th-speed synchronizer snap ring |

A.70350* : Hembver and insta-lier, spring washer on input shaft:

A.71001/18  Support for fixing transmission to stand Ar. 22204, during overhaul

A.74140/1 *Phers for staking countershaft nut

A.74140/4  Staking he:ads (pair), (use with A.74140/1) codntershaft nut
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PHYSICAL

(See cutaway view)

The transmission is conventional (mainshaft meshed with- countershaft)
reverse gear. The constant-mesh, helical type forward gears are silent and
ment. Reverse is a spur gear. The transmission is
and shift tower.

. with five forward and one
synchronized for quick engage-
in four parts: the bellhousing, main casg, rear housing,

The bellhousing is attached to the main case, is used to attach the transmission 10 the e‘ngin.e,_and con-
tains the clutch and throwout bearing. .

The main case contains:

- the input shaft assembly.

- the main shaft.assembly. . S

— the'countershaft (sometimes called cluster gear or laygear). o »

~ the first and second shift fork, third and fourth shift fork, and fork shafts for all speeds.

- the detent balls, dowels, and springs. . e

- the reverse switch. - >

—oil fill and drain plugs.

— inspection cover (oil removed). o o ’

— two ball bearings for the main shaft; one double row ball bearing, and one roller bearing for the
countershaft. - = ' '

‘The rear housing contains the fifth-and reverse gears, reverse shaft, fifth-and reverse shift fork, main shaft
rear bearing, and engaging lever. It is attached to the main case, and serves as the mounting for the shift
tower. A rear supporting cross strut is also attached to the rear housing.

‘The shift tower contains a sli’ding shaft. At the front end is a dog that engages the engaging lever in the
rear housing. At the rear end of the shaft is mounted a spherical bearing. Through the spherical bearing is
“mounted the shift lever. -’ o S :
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Cross-sectmn A- A Transversal sectmn through third
: and fourth gear shdlng sleeve

Input shaft (with fourth gear ccgs)
Fourth gear synchra.© =
Third/fourth sleeve
Third -gear synchro
Third. gear '
Second gear .
Second gear synchro
First/second slseve
First gear synchro

10. First gear .

11. Reverse gear’

12, Hub - :

13." Fifth gear sleeve

14. Fifth gear assembly
15. Main shaft

16. Fifth and reverse gear

WO, W :

28

B AN
f SR ‘\‘\;;:‘,J 3 l3
o R e L - 3 }_u‘mnl\n
oy S \
N Id 7 )
22 | Z

21 ‘ , \\g* = ’4' ‘ 19

| . 'f/P“\<
20 k' «

N = I8
23 — v

Cruss;section B-B - Transversal section through fifth
- gear control. and gear lever support

17. . Countershaft
18... Reverse: shdmg gear shaft
19. Reverse sliding gear .
- 20. "Fifth and reverse fork shaft
-21. ‘Third and fourth fork shaft
" 22. First and second fork shaft .
'23.  Fifth and reverse shift fork
24, Shift lever
- 25. Sliding shaft
" . 28. Dog . :
"27. Gear selection and engaging lever
28. Engagmg lever rod
29. Third and fourth shift fork
30. First and secaond- shift fork -
31. Hub B
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OPERATION
Shift Mechanism (See Shift Mechanism Figure]

When the: driver moves the shift lever from side to side, the shaft in the shift tower is rotated about its
axis. The dog at'the front end of the shaft contacts the engaging.lever and moves it from side to side.
The knob on the | engaging lever is then moved to one of the three shift forks. .Once the shift fork is
selected; the shift lever is moved either forward or backward, causing the fork shaft to move forward or
backward - - :

Attached to fche_'fb‘rkf'shé_ﬁ are ‘the shift forks which are Used to-engage the.gears. ~

FIRST AND SECOND SHIFT FORK . ,f,/._\fSHxFT

“ENGAGING
LEVER'

. el FIFTH AND REVERSE SHIFT FORK
THIRD AND FOURTH SHIFT FORK T

Shift Mechanism




Description

Each pair of mating gears (firsf/seco_nd and tvhird/fomth)'
and turns with the main shaft. Between the slesve and e

Neutra-E‘(Se’é Transmission Gear identification, Neutral Position Figure)

the engine is transferred through the clutch, to the input shaft. The gear on the input shaft transfers the
motion to the countershaft. Each gear on the Countershaft transfers motion to its mating gear on'the

main shaft.

"THIRD/FOURTH *.  FIRST/SEGOND ~ FIFTH / REVERSE
SLEEVE "~ " "SLEEVE - SLEEVE

| THIRD "sEconp’/ FiRsT . .

J =
—
= =
v ~ T —
' S| ]
\.-—_— e t—

e AN Ao e
- COUNTERSHAFT ~ ° - =" sHapT REVERSE SLIDING GEAR
T G S LR 'ON REVERSE SHAFT

. _FIFTH AND
" REVERSE GEAR

Transmission Gear Identification, Neutral Pasition
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First Gear (See First Gear Figure) -’ o

When the shift lever is placed in first position; thé first/second slesve is moved re
shaft. In between and perpendicular to the fork shafts -are detent dowels and pin
gears from being engaged at the same time. The sleeve contacts the synchro, which
of contact with the first gear by the spring between the synchro and first gear.

arward on the main
which prevent two
is’nbrmal_iyv_kept'_put ‘

As“the‘:s'yhc'i"{rd contacts the-siéeve, friction between the syhc‘h'f_d‘-“éhld the Conical surface’ forces the
sleeve (keyed'to main shaft}, synchro, and first gear (being turrned'by the countershatt) to approach the
same speed. Drive is finally-achieved when the crown teeth inside the sleeve engage the crown teeth an

first gear. © -

Once fully engaged, the spring between the gear and synchro would return the sleeve to neutral’ Thisis -
prevented by the spring loaded detent balls engaging notches in the fork shafts.

FIRST/ SEGOND

SLEEVE .
. / »F.IRST,.G’EAR
v = = | 2
e o b b ! ,__/ A
_§E§:—_-—_-_—k
. ~
=B

Second Gear (See"S_ecbnd' Gear Figuré),.i"

When the shift lever is placedin second position, the first/second sleeve is disen

gaged from first gear,
then engaged with second gear. Synchronizing.is the same as for first gear. ' o

: . FIRST / SECOND
SECOND - - SLEEVE
“GEAR : T

A'z.’uu ARERRL:

M LATT SN N

oy »’”//!,I// /M\‘ ‘.‘ .

Sarnnd Gaar



... Description

.- “Page 11-. - -

. Third Gear (Ses Third Gear Figure) 7 .. C o
.T’o..go ffarh-éécond to 'thirdfgéva'r',-‘ tAhe:shi.ﬁ lev"er is retufhéd 'té nedtré! to disengage the ﬁrst/second sleeve
from second gear. It is then moved to third position. The third/fourth sleeve engages the third gear,

. .. THIRD/FOURTH . -

.0 SLEEVE THIRD "

THIRD / FOURTH
s o s FSUEEVE . v v
CUINPUT R T

Fourth 'Geat SEa o
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Fitth Gear {See Fifth Gear Figure)
To go from fourth to fifth gear, the shift lever is returned to neutral to-disengage the third/fourth siesve
from the input shaft. It is then moved to fifth position. The fifth/reverse position sleeve engages the fifth
gear.. o L S STy S S SR Cwh AL o

. FIFTH/ REVERSE
" SLEEVE

FIFTH
GEAR

. Fifth Gear
Reverse Gear {See Reverss ‘Gear"'Figur_e') '.

Reverse géarf_s & nonsynchro spur gear. Asa result, tjhe"V,ehi‘éi‘é"_‘_r'hi!‘st;be stopped befare reverse can be
engaged. Otherwise, damage:may result. To.engage reverse, the shift lever is first. moved to-the neutral

" position. The shift lever must then be pushed down and back to clear the reverse lockout screw.. This
lockout screaw prevents accidental engagement of. reverse gear when the car is moving.

countershaft and the reverse gear on the main shaft. With this third gear introduced into the system, out-
put direction is reversed. . o

The fifth/reverse sleeve now moves the reverse shdmg géal; forward to eng_age' the reverse gear on the

" FIFTH/REVERSE .
. SLEEVE

g’ Ell

o N o o ;‘-___
- 'REVERSE
GEAR

Reverse Gear
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TRANSMESSION ASSEMBLY

Mount Transmlssmn and Dram @ll

a. Mount transmission "on. support :(2)
A.71001/18, part of rotatmg stand( ).

b. Using "tools A.50113, A 55087 ‘and
A.B7057, remove oil drain piug (6) oll Jevel .
piug, and rear housmg oil drain. plug

c. Remove three self- -locking '\u‘cs and- bolts at-
taching flexible j joint (4). . '

d. Remove two. nuts and. washers attachmg rear.
supporting cross strut (3) to rear housing.

&. Remove return spring and rubber boot (5).

1. Rotating stand . Flexible joint.

2. gupport : g gpiridng'ancil rubber boot Transmission
3. s;i; SUDDOFUNQ - VIl agrain piug _ Mounted on Stand

:Renio\_}é.deke'fllgndszhrowout Bearing

a. Unhook yoke (2) from pivot (4} by siiding yoke
toward return spring end. :

b. When unhooked, guide yake and throwout
bearing (3) off input shaft.,

c. Remove pivot (4) and lockwasher (8) from
bellhousing (1) only if damaged.

1. Bellhousing R 4. Pivot
2. Yoke. & v L 5. Lockwasher
3. Throwout bearing -

Throwout Bearing;.‘and Yoke; .Flerr.\o'val'; T

Remove Bellhousmg

a. Remove six nuts {7); l'ockw’ésh‘ers {8), and one
nut (B) and lockwasher (5) attachlng bellhous—
ing (4) to case {1).- ,

b. Remove gasket -_(3)" and ‘sprmg washer (2). .
Remove seal {9) from the beHhousmg (4) only if
the seal will be replaced. o

1. Case . 6. Nut

2. Spring washer . . 7. Nut.

3. Gasket i 8. Lockwasher .
4. Bellhousing . - 8, Seal .

5. Lockwasher : E

Bellhousing, Removal



Remove Speedometer Drive.

_a;-F{emove nut (2) and lo'ékwas'her {1 attac‘hing‘

speedometer drive {3) to rear housing ().
b. Rernove speedometer dri\(e'( ) and gasket (4).

- Lockwasher ',

 Nutes e :

. Speedometer drive-

. 4, Gasket | . 0o
.8, Rear h :

AN R

(3]

Remove Shift Tower

a. Remove four nuts (7) an_é"v'l‘éékwéiéheré- (6.

b. Remove entire shift tower assembly (1) by lift-
ing, then pushing shift lever forward until tab
on dog (2) clears engaging lever (4) in rear

housing (3). Removergaske.’; {B).

. Shift towser assembly
Dog

. Rear housing

. Engaging lever

. Gasket. :

. Lockwasher -

. Nut

~N oot N

Shn‘t Tower, Removal
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Disassemble Shift Tower

NOTE: Disassemble shift tower assembly only to the extent to replace defective. components.

. a. Remove boot (15). .
b. Remove four nuts and lockwashers.(14), cover-(17

), and gasket (16). Do not remove re"ve'rséz'l"c_jvckout
screw (18) and locknut (19) uniess.damaged. S STy

c. Remove three nuts and lockwashers (14}, and cover (12), o o
d. Remove:nut and washer (11), bearings (10), socket (24), cover {23), and spring (22).
e. Lift shift lever(25) from shift tower. Remove spring clip (21). , .
f. Remove bolt and lockwasher (9): Slide shaft out shift tower rear, then remove dog (8}, = .
g. Remove cap (4}, bearing (6), and studs (2, 13, and 20) only if damaged. '

1. Nut and lackwashar o 10. Bearing 19. Locknut

2. Stud 11. Nut and washer ] 20. Stud

3. Shift tower 12. Cover 21. Spring

4. Cap .13, Stud . 22. Spring

5. Gasket 14. Nut and lockwasher i 23. Cover

6. Bearing . : . . 1B. Boot 24, Socket

7. Shaft - 16. Gasket 25. Shift lever

8. Dog- o - . 17, Cover :

8. Bolt and lockwasher - . 18. Reverse lockout screw

Shift Tower, Exploded View
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Remove Coﬁntershaft

a. Remove bolt (8), lo‘ckwash._'e__r {D), and washer {4).- .« . o oo Lo ennieni
b. Using a soft mallet, tap on output end of countershaft (2) until bearing {3) canbe removed from case
(7). : . . L . e

c. Carefully taponbeanng (1) o’ufc'e'r;r'éce to fsmdyé from crase; (7). “

d. Remove countershaft (2) from case.. .

1. Eeariﬁé- SR o 5. Lock,‘washefr

— K - 2. Countershaft = - " - B Bolt :
i 3. Bearing .. - - 7.Case ... -
4, Washer a . . . .

r Coixnter_shaft. Removai




s Dlsassemb!e nrst and second gear assembhes (2 and 5)

Disass;embfy
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| MAEN seAFT Assemew S
Das&ssembie Main Shaft Assembiy '

a. Hemcve sleeve (7) , . .
b. Remove bushlng (1) ﬂrst gear assembly (2) hub (
main shaft and third gear subassembiy (6)

D|sassembie mam shaf’c and th
Subassembiy :

3), eleeve (4-) and second gear assembly. (5) from

lrd gear subassembiy 8) as specmed in Mam Shaft and.'Thxrd Gear _

as specmed m Ftrst Second and"Thlrd Gear
Assembhes . :

1. Bushing 4. Sleeve 6 Mam shaft and third gear
2. First gear assembly _ 5. Becond gear assembly subassembly
3 Hub I

7. Slesve

- Main Shaft Assembly, Disassembly
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MAIN SHAFT AND THIRD GEAR SUBASSEMBLY

Disasse'rn'ble Main Shaft and Third Gear Subassembly

a. Place subassembly in press. Do not support subassembly on gear, but on shoulder of mam shaft
b Use press‘and tool A, 70159 to compress spring washer (3) ' T
1 - ¢. Unsnap snap ring (4) from its groove, then remove from press . : o
: d: Remove snap ring 4, sprlng washer (3] arid hub {2) from main ‘shaft and thrrd gear (1)
_e. Disassemble rjn_arr_\_.shaft,and third gear (1) as specmed in, Frrst Second ‘and Third. Gear Assembhes. -

1. Main shaft and thrrd gear : ) 3. Spring Washer :
2. Hub : , . 4. Snap ring

Main Shaft and Third Gear Subassembly, Disassembly




|

Disassemp/ %
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FIRST, SECOND, AND THIRD GEAR ASSEMBLIES

Disassemble First, Second, and Third Gear

Assembiies

NOTE: Although different

Q

(1)

1. Main shaft (third
gear only)

2. First, second, or
third gear

: Disas.sémble‘_Fifth Gear Ass

a. Remove slesve (7. -
b. Remove synchromesh’
‘€. Using tool A.701 66, r

(in-size, the first, sec-
ond, and third gear assemblies are similar
in assembly. Also, the third gear assembly
is assembled on the main shaft. '

a Using tool A.701 59, remove srjap ring (6).

b. Remove synchro {5), spring (4); and spring re-
tainer (3) from gear {2). =

- Remove third gear assembly from main shaft

3. Spring retainer
- 4. Spring

5. Synchro

6. Snap ring

First, Second, and Third Gear Assembilies, Disaséembly

 FIFTH GEAR ASSEMBLY
embly |

parts sn_ab ring (6). Discard snap. ring.
emove synchromesh ring (5).

. d. Remove spring (3}, lock (1), and stop (4) from fifth gear (2).

1. Lock
2. Gear
3. Spring
4. Stop .

. : . \ /
v A X
- g -
. o ‘ : ' 5
\Z 6

" B. Synchromesh ring

8. Synchromesh parts snap ring
7. Sleeve )

: Fifth Gear Assembiy, Disassembiy

RS S
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CLEANING
’ Bnrore mspe...tmg

a. Clean all: parts Wrth.,"a suitabie: cleanmg solvent to remove orl traces

b. Carefully- scrap j‘-b.rush away depesits from holes and: grooves

c. Carefully remove gaskets from matmg surfaces. AL
d. Dry with compressed air. Do’ not spln dry beanngs as damage may result -;_

ll\lSPECTlON AND HEPAlR

o lnspect and repalr each part as descrlbed lf there
© is doubt as to a part s servrceablllty, replace the

part.
i Bearings v _
a Roller or ball P © .. Rolleror Y

l 'Check that bearing rollers and balls are free S ..;B_all“;Be'aring'
© to turn in their cages, or that;there is no gall- L
- ing, scratches; or cracks Replace bearing if

damaged.
~ ... 2.Check that surfaces of inner, and outer races - Y
. are: free from- galling, scratches or. cracks. " Throwout -
‘Replace bearmg if damaged. Aol e Fe?ring B

—_ . 3.Check that radial play is- not greater than
' ©0.002 inch and end playi is not greater than

- 0.020 inch. Replace worn. beanngs

b Throwout bearing. Check throwout bearmg for
wear. Replace. if warn. - : : o

. c. Nonroller bearrngs Check for- wear For minor
. scratches, clean with fine emeéry or stone.
Replace if Worn cracked, or broken

D Bearings
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Hubs and Sléeves

a.

Shn‘t Forks and’ Fork Shafts Although the flrst
and second shift fork is the same as the third and. - -

Check that bearing surfaces are free from burrs,
nicks, or galling. For nicks or burrs, use a ﬂne
stone or emery. Replace n‘ galled. . :

. Check that there is no excessive: play betwean-

a hub or slesve and its mating surface.

. Check that teeth 'are not. chipped,. broken,. =

galled, or wern. Replace if damaged.

fourth shift fork, do not mix:

a.

Check that threads in bolfc} holes are clean and
free from damaged threads. Use a tap to clean
holes. Heplace shaft if threads are.stripped.

. Check sliding: surfaces for ‘excessive wear.

Repiace if worn.

. Check that fork shaf"ts' are not bent, and that
grooves for detent balls are not scored. Replace:

it bent or worn.’

Detent Balls, Dowels, andffPin‘

a

. Check for fres travel of détent pin in third and

fourth fork shaft. Replace:pin if worn. Use fine
emery for minor scratches.

. Check detent ball and dowels for galling.

Replace if damaged.

. Check detent springs for tension. Replace if

- Shift

Farks

Hubs

Detent Sprmgs
%

@ Detent Balls

|1} - Sleeves: =+ .

~ Fork. . ..
 Shafts .

weak. o : : 0 0 ¥/

Detent Dowels and Pin



Inspection and Repair

Page 25_)

input Shaft, Main Shaft, Countershaft,

Heverse Shdmg Gear Shaft and Engagmg _

Lever Rod ’

a.

Check all'shafts for stra-ightnesejiby placing be--

tween points. Maximum runout shall be not
greater than 0.002 inch. Some shafts can be
stralghtened ‘with'a press. If not replace.

. Check sphnes for damage Use a fine file,

emery, or'stone to remove bUFFS or nicks.

. Check that threads on main shaft and counter-
-shaft are not damaged. Replace- shaft if threads

are stripped.

. Check that bearing surfaces are free from burrs,

nicks or galling. Use a fine stone or emery to
clean.

. Check engaging lever rod for straxghtness and

wear, Replace if worn or bent.

Gears

d.

A'EE,.

Check that teeth on ai! gears are not chlpped
broken, or galled: Replace if damaged

..Check that synchro crown teeth are flat and not

rounded. Rounded teeth mdlcates worn gear.
Replace. Also replace mating gear '

;. Check that wear pattern is even Replace n‘

worm.

. Check that bearmg surfaces are free from burrs,

nicks or galling. Use fine emery to clean

Check that clearance betwesn ! rreverse shdmg
gear bushing and reverse shaft is 0.002 to
0.004 inch. Replace bushing if worn.

. Check that clearance between first gear and its '
bushing is 0.002 to 0.004 lnch Replace if

waorn.

. Check that clearance between second and thlrd
' gears and- seats on. main. shaft is 0.002 to _

O 004 inch. Replace if worn.

Synchros

d.

Check that synchro is nct cracked Fleplace if
cracked.

. Check that teeth are not broken. Rep{ace if

broken.

. Check bearing surfaces for excessxve wear..
Replace if worn. '

Reverse

«/'

Sliding
Gear
Shaft

Countershaft

. 'léiret, Seccnd, and
o ‘Third Gears

Synchros -



Spﬁngs; 

a. Check all springs’ for" tensjon. Replace weak
springs.© . S
b. Check detent springs for wear on'axial surface.

Replace if worn. -

Snap Rings. Check. that snap.rings are not de-
formed and maintain a good grip in their grooves.
Replace if'worn. Discard the synchromesh parts
snap ring used on fifth gear assembly. .

Spacers, Thrust‘_and Sbring Washers

a. Check alt thrust washers for wear. Replace if
worn. -

b. Check that spacer and spriihg washers are not
deformed. Replace if deformed.

Pa_ge 30°

SR Sbrings ‘ ST

Snap Ring o

Spring Washers
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Pivot and Yoke

a.

b.

Check that prOL and yoke for throwout bearmg
are not worn. Replace if ' worn. :

Check that hole for return spring on yoke is not
worn. A steel washer can be welded to restore
hole. .

. Check that yoke is net bent Replace if bent.

Speedometer Drive

a.

b.

Check that teeth on speedometer dnve are not
- chipped, broken or galled. Replace if damaged P

Also replace speedometer drive gear

Check that shafts turn aa51ly wrthout excessrve
play. Replace lf warn..

Slhlft Tower and Gear Selectlon and Engagmg _

Lever

a.

If not disassembled, check for free ‘movement

without binding or excessive play. Disassemble
for binding.

. If disassembied, check that all bearmg surfaces
are free from excessrve wear, Replace worn

parts.

. Check that shafts are not bent. Replace bent

parts.

. Check that dog is not damaged Replace lf-

damaged.

Gear Selection and

_ E_ngaging Lever




‘ Thread Fasteners

a. Check that threads on all threaded fastenersare -
not strxpped or cross-threaded. Replace if
damaged.. :

b. Replace all self lockmg nuts.

‘Thread Fasteners

Case, Hearhousmg, Bell Housmg, Covers -

a. Check that all structured parts are not cracked broken,-or damaged Replace if damage is ina bearmg
or structural area. Cracks or holes in any nondimensional or structural area may be reparred by
welding.

b. Check that all threaded holes are not stripped or cross-threaded. Repair by retreadmg oversize or usmg

helical inserts. ‘
¢c. Check that covers are not bent or cracked. Repair by straightening or Weldmg
d. Check that bores for detent balls:and dowels are not worn. Replacn steel slesve it Worn

e. Check gasket surfaces for! mcks scratches, or breaks that may: cause leaks Clean with fme emery
'Gasket surface can be repalred by we!dlng and imachining. Otherwvse replace. part

Rear Housing -~ = °

Bell Hnusiné A

Cover

Qil Seals

a. Check that oil seals are notviworri, ehipped, torn,
brittle, or cracked. Replace if damaged.

b. Check that seal springs are not deformed and in
place. Restore spring to its posmon if seal is not
otherwise damaged. ‘
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Reassembly is bési__cal__l_.y thé'r.éve-r'.se of disaééén{blfémd ‘o.bs_e.r\‘/ing'_._tﬁ_eifA(Sllv_»o_,V\'(ing instructions.

R
(=1

b.

'FIFTH GEAR ASSEMBLY

Rpassembie Fn‘th Gear Assembiy
. nghtiy coat par‘ts wrch 0|i
. With gear (2) taying flat (gear side down); ¢

assembie lock (1) into slot of gear (2).:.

. Assemble stop (4} and two-springs (3).
. Carefully-spread synchro ring (8) and place
.around. assembled parts (1, 3, and 4) SO

open end is'over stop (4).

. Using tool A.701686, assembie new - syn-

chromesh parts snap rmg (8) Wlth dog end-
in slot on-gear (2). , .

Assemble slvee,ve (7).

1. Lock : ‘ 5. S'ynchrorﬁesh ring

2. Gear . 6. Synchromesh parts
3. Spring . snap ring.

4. Stop o 7. Sleeve

: Fifth Gear Assembly, Reassembly -

FIRST SECOND AND THERD GEAR ASSEMBLIES

Reassembie Flrst Second, and Thlrd Gear
Assemblies

. Lightly c’:oé‘c:béf‘cs with oil. T
For third gear only, assemb(e thn‘d gndr (2) on

main shaft (1)

. With cup side away from - gear (2) assembie‘

spring retainer (3) on gear (2).

d. Assemble spring {4).

a. With small end of synchro (5). away from gear:.
. {2), assemble synchro (5} and snap ring (6) on

gear .(2). Use tool A. 701 59 to assemble snap -
" ring (6). - ‘

When assembledﬁ -check that synchro (5) can
be moved along gear (2) and’ springs "back
when released. . Lo

1. Main shaft (third gear 3. Spring retainer
only} _ 4, Spring -

2. First, second, or third 5. Synchro
gear 8. Snap ring

First, Second, and Third' Gear Assemblies, Reassembly
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| MAIN SHAFT AND THIRD GEAR SUBASSEMBLY
Beassemble Main Shaft 'an'd‘Thi-rd',Ge'ar S’ubassembly o S

a. Lightly coat parts WIth oil, then place main'shaft and third gear (1)ina press Do not support on third |
gear, but on shoulder of main shaft. e . R _

b. Onto main shaft and third gear (1) input end, assemble hub (2), spr_lng washer (3l snap nng (4), and
tool A.70159. LT A S S

c. Use press to compress spring. washer (3) then seat snap ring (4)~-_l'n its groove.

~ d. Remove subassembly from press.

1. Mam shaﬁ and third gear ;v 3. Spring washer
2. H\.lb L ... 4. Snapring

4 :;‘Main Shaft and Third Gear Subassembiy, Reassembly

, N MAlN SHAFT ASSEMBLY
Reassemble Maln Shaft Assembly

a. Lightly coat parts with Oll : 4 , S v
b. Onto output’ end of main shaft and third assembly (6) assembie seeond gea’r assembly'(5), sleeve (4), ’ _
hub {31, first gear assembly (2}, and bushing (1). . o :
c.,Carefully mate all parts. When assembled, sleeve (4) should'straddle the synchros on second and flrst

gear assemblles and the gears should go from small to large input end to ou’tput end "

dl.Assemble sleeve (7) on lanl't end.

1. Bushmg 4. Sleeve. - - ' . 8. Main shaft and thlrcl gear SR

2. First gear assembly } Second gear- assembly . . ... subassembly.
3. Hub - : 2o ., 7.Sleeve’

* Main Shaft Assembly, Reassembly



~  Reassembly
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- INPUT SHAFT ASSENMBLY
Reassembie lnput Shaf‘ Assembly

-.a. Lrg?“ﬂy gcoat parts wrch otl . : Co
b. Place input shaft (4) in press. Support on gear end
—  ¢. Onto input shaft (4) input end; assemble bearmg {3)
{2), snap ring (1), and tool A. 70350.
- Use press to compress spring washer (2)" then seat snap ring (1) jts groove. Remove from press
- Onto input shaft (4) output end, assernble synchro (8) WIth smaH end away from gear.' Con
. Assemihbie snap ring {9) in its groove.” ' : : '
- Assemble snap ring (5) and washer (6), and bearmg (7). o
. Coat bearing (7) with heavy ¢ grease then insert in input shaft (4) o
Lay nput sha‘t .assembly on its srde so. bearmg (7) does not. come out

thh retammg rlng away from gear sprmg washer

:r._tn o A

— 1. Snap ring ' S 4- lnput sha
2. Spring washer _ 5. Snap ring
3. Bearing ° I R 8. Washer

: "7..A_B_‘e~ar1ng'- S : : o
- ... 8. Synchro e "!
1. 9..8nap ring R '

_:, lnputShaft As‘serhhly;-_Reassembly
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 TRANSMISSION ASSEMBLY.

Reassemble Transmission Assembly - Install Input and Main Shaft Assemblies: =~

. Lxghtly coat all bearing bores, bores for fork shafts, and bores for detent bal!s and dowe!s Also coat

each part as it lS installed.

. While keeping main shaft assembiy (B} fully compres_sed,..care_f‘ul]y‘inser’c outpu.tr.e_nd into its__b_ore in

case (9}, then insert 1nput end.

. Check for bearmg in !nput shaft. assembiy (8), then carefuily wark input shaftfassemvbiy into its bore in

case (9).

. Assemble bearmg {4), bearmg retamer (3), Waéheré (1 )'".ar'\a”s'c“:ré'ws (2) A"-f-'li'gﬁt‘eﬁ..'s_-c:r-ews' )v;/ith an im-

pact driver.

. Check that lﬁput and main shaft assambhes (8 and 5) are easxly turned Check that sieeves on main

shaft assembly can be moved axially.

. Install first and second shift fork (8} and thitd and fourth shift fork (7) in thexr respectwe sleeves on

main shaft assembly (5) Make sure thread holes Tace cover end of case (9).

1. Lockwasher a4, Bearmg ot 7.Third and fourth shift fork

2. Screw o 5. Main shaft assembly T 8. Input shaft assembly

3. Bearing retainer o 6. Ftrst and second shlft fcrk 9. Case

Input éﬁd Main Shaft Aésemblies, Reassemblies
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install Countershaft

a. Insert output end of countershaft (2).into its bore in’ case {7);:then insert input end. °

b. Assernble bearing (3) with retaining ring away from case (7}, washer (4}, lockwasher (B), and bolt (6.
Finger tighten bolt. o S e e N

c. Install bearing (1) with inner raceﬁgoingbn':ﬁrst; Carefully tap on outer r‘a_c;é to install.. 0
1.'Bear‘in'g, ' . . ) _4.-:Wash'er o ' 7..’Céms;év ) ‘
2. Countershaft =~ - o 5. Lockwasher = - C :
3. Bearing - - * 7. - 6. Bolt

o Countershaft; Instaliation”.
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install Fifth and Reverse Gears

. a.

o O 0 o

[{s}

If removed, install bushing (3) in reverse sliding gear (2). Attach shaft (4), lockwasher (6), and screws
(5). Tighten screws with impact driver. . ' : A :

. Assemble spacer {15) and key (14) on main shaft (13). "
. Assemble reverse gear {1 6),,Ahub (17), and spacer (18).
. Assemble spacer {11)on countershaft (12). ) : _ S
. Partially assemble fifth and'reverse gear (10) on countershaft {12), and fifth gear a,sse_mbly (18) on

main shaft {13).

. Assemble fifth and reverse shift fork (1) on reverse sﬂliding ge‘ar (2) and fifth gear assembly {19)..

Carefully slide partially assembled parts on their respective shafts until they can be released.. -

. Carefully tap on fifth and r_éver_se gear (10) until it is fully seated on countershaft {1 2)..

. Assemble spacer (8), bearing (8}, and nut (7). Finger tighten nut: , o _ B
. Assembie bushing (20}, bgaring (21), spacer (22}, ball (23}, and speedometer drive gear (24).

1. Fifth and reverse shift fork | :" .- 8. Spacer ..~ -~ 17. Hub

2. Reverse sliding gsar ‘ B 1Q. Fifth and reverse gear - 18. Spacser

3. Bushing' - = 0T RTT Spager S .. 12, Fifth gear assembly -

4. Shaft . * ¥ 12, Countershaft.. - .. . 2D. Bushing

5. Screw. - © . 130 Main‘shaft .+ 21, Bearing

8. Lockwasher ’ 14, Key. - . © 22. Spacer

7. 27-mm nut , 15. Spacer | -7t .23, Ball -

8. Bearing ’ . 16. Reverse gear - . R 24. Speedometer drive gear

Fifth and Reverse Gears, Installation
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o -

b. Assemble washer (2) and bolt (3), T;ghten to 14 bt torque o
c. Install long detent dowel (5)

. lnstall third and fourth fork shaft ll 5} in center fork shaft hcles As fork shaft lS lnstalled lnsert lnto

.’“_K'.

e 3 3

o

BRG] and twe bolts (12).

. 'Trghten 27-mm nut {4) to 87 b ft and 19-mm bolt to 69 lb ft torque ) Dlsengage W

. Assemble washer' (2) and bolt (3 ) Trghten to 14 1b ft torque.”

install Fork Shafts,

Install first and second fork shaft {13) in fork shaft hole furthest away from case r‘over As fcrl\ shaft
is installed, insert into first and second'shift fork. -

third and fourth shift fork. Also xnstall detent pin (14} into fork shaft (l b)
Assemble washer (2) and bolt (3). Tighten to 14 Ib ft torque.= ™" “v w0,
lernporanly install two detent balls (8) and two springs (9) for rnstalled fork shaf

Engage two gears to lock the transmission.

v two gears "
Check that both coun tershaft and main shaft can be easrly turned If countershaft cannc be. turned
its rear bearing may be installed baclfwards Also engage eac‘-l gear and check for free turnmg

Using staking pliers A. 74140/1 and staking heads A.741 40/4 stake nut {4},
Install short detent dowel (B).

Install fifth and reverse ferk shaft (1) into fifth and reverse shn‘t fork and into remalnrng fork shaft
hole. ;

Remove bolt- (12) and cover (11). Install third detent ball (8) and sprlng (9)'

Install new gasket (10) (sealant lS not recommended) cover (11), and two bclts (1 2) Tighten bolts
to 18 Ib ft torque: .

Engage a gear. Check that a second gear cannot be engaged at the same trme

. Fifth and reverse fork shaft : 6 Short detent dowel 11. Cover

. Lockwasher: : : 7. 19-mm boit 12 Bolt: - AT
.Bott. - .. . - 8.-Detent ball o . .. .. 13. Firstand second fork shaft‘
. 27-mm nut - ) ' 9. Spring, ' © . 74 Detent pin . . g
- Long detent dowel - ‘lO Gasxet o 15 'l'hlrd and fourth fork sh' :

mpwmdn

Fork Shafts, Installation
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a.

(12). Tlghten bolt-to 14 Ib, ft torque., . .-

Assemble Engagmg Lever o

if disassermbled, install thruat washer (4) in rear_‘." 11

housing (5).

. Slowly mstall engagmg lever rod (8) mto rear

housing (B). As rod is installed; assemble thrust

washer-1{7), spring -(6), "gear ‘selection.-and->. . "
engaging -lever (1), spring:‘:retaine-r:_ (2), and - .o o

spring, (3)..

. Install new - g.asket (9) (Aeeal‘?aritfis'.‘- h'otvraearrr-r

mended), cover (10), lockwasher {11),.and bolt

. Check for free srde “to-side travel of gear. ‘selec- o
tion and’ engagmg lever{1), ‘and that lt returns_ﬂjf’_’f

to center pcsrtlon when releasedt

. Thrust washer

1. Engaging lever 7

2. Spring retalner“_ : " 8. Engaging. lever rod

3. Spring ™ s S8, Gasket :

4. Thrust washer 10. Cover =~

5. Rear housing 11. Lockwasher ... «
8. i

Spring 2. Bolt R

" Install Rear Housing"

a. If removed, install new seal (5)

b. Assemble new gasket {4

%

not recommended).

. Move gear selectron and engagmg lever rear-
ward. Slowly assemble rear housing:{1) onto. . I
case. As rear housmg is assembled, gurde aear--j‘, _—

selection and engaging lever into-fork, shafts:

. Assemble six- nuts {(2)- and lockwashers (3) .

Tighten to 18 Ib ft torque..

. Check that gear ‘selection; and.engagmg Iever_: .

can be operated through all geare

1. Rear housing - ... 4. G‘asket
2. Nut E .- B,Seal °
3. Lockwasher RS

on case (sealant is

Engaging Lever, Installation: - - -

.‘Rear Housing, Installation



d. Coat seal (2) with heavy grease.

He;ass*»emb/ v

Install Case Cover

a. Assemble new gasket (4) to case. -

b. Assembie cover (1), ten lockwashers (2}, and’ -
nuts: (3). : S e

1. Cover

2. Lockwasher
J3. Nut. L
4. Gasket.

. Case Cover, Installation

install Yoke

a. Coat splines of yoke (7) with antiseizs cormi-
- pound, then assemble to main shaft. . .
b. Assemble washer (6) and nut (5). Using adapter

A-85130 on yoke (7), tighten nut to 108 b ft .
torque. . - T |

c. Assemble spring (1), seal (2}, spvj‘acer (3),./and: S

snap-ring {4).

. Spring

. Seal

. Spacer

. Snap ring
. Nut

. Washer

. Yoke

NOoOg N -

Yoke, Instaliation.
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Assemblg _Shif’g Tower v ‘ .

m

b
c
d

e

—h

Af disassengpi_e;d,- install shaft (7] in shift tower (3} and into dog (8). Assembie boit and washer ({8).
Tightenscrew to 14'lb ft torgue. : -

. Assemble new gasket (16), cover (17); and washer and nut (14)::

. Place spring (217 in groove in shaft (7). Install shift lever (26, * . SO e et s

. To bottom of shift lever, assemble spring (22), cover (23), socket (24), bearing (10), and washer and |
nut (11): Tighten nut'to 11 1b ft torque. ' e . -

. Assemble cover (12) and thrée washers and nuts (14).

. To adjust reverse lockout screw (18), place shift lever (25} in fifth/reverse gja‘te. Screw reverse

lockout screw (1__8)-~Vir~"_r:u..|"_1_til.v it contacts shift lever, then back out three turns. Tighten locknut (19).

.'Nui_and .'Be'éx'-ing - 19. Locknut

1

2. Stud” . Nut and washer 20. Stud

3. Shift tower : ST -2..Cover- - . ’ ’ 271. Spring
"4,Cap - - .. PR A + 13.8twd. . . 22. Spring

5. Gasket o . - 14.Nut and lockwashar 23. Cover

6. Bearing . .+ 15, Boot 24, Socket

7. Shaft . © - 18. Gasket 25. Shift lever
8. Dog- ~ - 17. Cover '
9. Bolt and lockwasher - 18.-Reverse lockout screw

7 18 |9
L

Shift Tower, Reassembly '




REassemb/y

Install Shift Tower

a. Assemble new gasket (5) on rear housing (3).

b. Move shift lever forward; then place shift tower
{1} on re_a;_housing {3)

c. Carefully slide shift tower down, then move
shift lever rearward 1o engage dog (2) on
engaging lever (4). :

d. Assemble four washers. (6) and nuts (7)

. Shift tower assembly =
- Dog e

. Rear housing

. Engaging lever

. Gasket

. Lockwasher

Nut

N gt b R

install Speedometer Drive

a. Assemble new gasket (4) an.dffébéédbmete-rv -
drive (3) on rear housing (5__). T s
b. Assemble washer (1) and ‘nut-(2)

. Lockwasher

- Nut

. Speedometer drive
. Gasket. L
- Rear housing

[$ 200 = €5 I | QY

" Speedometer Drivg, Installation



Install Belthousing

a. lf.re.move.d', install .new seaj {9) in bell housing-
4). ' _ -
b. Assemble new gasket (3) on case {1). |
c. Coat spring washer (2) with heavy grease. With-
 cup end forward, place on seal in bellhousing.
4. Assemble bellhousing (41, six lockwashers (8],
nuts (73, and one lockwasher {5} and nut (6).

e. Tighten riuts (7) to 36 Ib ft torque and nut (8) to
S8 b fttorque. L s T o T

1.Case ~ 6 Nut -

2..Spring washer © .. 7 Nut -
3, ‘Gasket - 8. Lockwasher.
4, Bellhousing . 9. Seal " .

5. Lockwasher

Install Yoke and ThrowéutiiB‘earin‘g' |

a. If removed;.assemble lockwasher (5) and pivot
(4) to bellhousing (1). ' o

b. Insert -fhrowout bearing (3) into yoke (2).

c. Insert return spring end of Eyok'e {2) into opening
in bellhousing (1) and throwout bearing (3) over-

input shaft. |
d. Slide yoke {2) over pivot {4) until. locked " in
1. Bellhousing ' 4,;:“,5,,t P

2. Yoke . 5';'§Lockwa$hérj'
3. Throwout bearing B o]

‘Install Oil Plugs

a. Assembie return spring ahd _rubber.boot {5).

b. Using two nuts and wééhers, attach rear sup-
porting. cross strut (3) togrear housing.

c. Using three self-locking nuts and bolts, attach
flexible joint (4) to yoke. ‘ .

d. Using tools A:B0113 and A.55087, install oil
drain plug (6).and rear housing oil drain plug.
Loosely install oil level plugs until transmission
is filled with oil. S

e. After transmission is car installed, add 1%
guarts of SAE 90 oil containing antiwear ad-
ditives. Do not use EP oil.

1. Rotating étand 4. Fiexible joint

2. Support 5. Spring and rubber boot  ~

3. Rear supporting cross’ - 6. Qil.drain plug
sirut P

' Transmission.
Mo_unted on Stand






