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DIVISION 1

SPECIFICATIONS AND ADJUSTMENTS
72-1 GENERAL SPECIFICATIONS

a. Transmission Identification

A production code number is stamped on all G.S. 400 three-speed manual transmissions. The number is
located on the right front of the transmission. See Figure 72-200.

b. General Specifications
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72-16 DESCRIPTION AND OPERATION G.S. 400 3-SPEED MANUAL TRANSMISSION

¢. Bolt Tightening Specifications

Torque

Location Lb. Ft.

Rear Boaring RetainBlfOaCRBe Ko + « « v s 5 8 s 50 os s o s v o s saiie BE o s o % s m s 8 Ma b 8w s 42-50

Fropt=Bedring ReWailier to CASE" wie « o o f fovlomb bl ool o o vl BRBGRIE G cva a2 5 & 0 5 % s & o 516 o 0 19-25

AdeeEs Cover 10° CASE . o « o« + 5idh + « & o e B W5 Ty . AP o T L ———— 14-19

Filleh Plam. 0 CASe. o ¢ . P g™ ¢ Sl oo v ol TSl s b Bloud dhidhit s v by tae e w e s @ 20-30

Drafd BIug 10 CdSa .« « o o ol § lsln L/ ndt § ol JPUREEM L SR N7 INA . - v 5 6 0 a0 o s 20-30

Shift Fork to Shift Rail Set SCrew . « « ¢ ¢ ¢ ¢ ¢ v v v e o o 2 o o s o o L T Ty e 10-18
NOTE:

These specifications are for clean and lubricated threads only.
increased friction which prevents accurate measurement.
attaching bolts for the above listed parts.

Dry or dirty threads produce
Use a reliable torque wrench to tighten the

LOW AND REVERSE SLIDING SLEEVE AND GEAR

FIRST-SPEED GEAR

SECOND-SPEED GEAR \ REAR BEARING
SECOND AND THIRD \ / MAINSHAFT

SYNCHRONIZER

=~ )=
\ " ,

MAIN DRIVE GEAR % — ! SPEEDOMETER GEAR

N N—i |
FRONT BEARING : S F =
&L . “Z memI S IDLER SHAFT
Figure 72-200—Transmission COUNTERSHAFT == = =
Code Number EVERSE IDLER GEAR

COUNTER GEAR

DIVISION 1I

DESCRIPTION
AND OPERATION

72-2 DESCRIPTION OF THE G.S. 400 o= A
THREE-SPEED MANUAL =
TRANSMISSION NOTE:

ALL FORWARD SPEED =

The G.S.400 will have as standard ?AE’;&SQ,TTHCONSTANT = Wy
equipment a 3-speed manually op- COunTERsHaFT Gear P w P!
erated transmission with all for- El %
ward gears synchronized. All

forward-speed changes are ac-
complished with synchronizer
sleeves. See Figure T0-201. The
synchronizers permit quicker
shifts, greatly reduce gear clash, third to second between 40-20
and permit down-shifting from MPH and from second to first

i

72-201

Figure 72-201—Gear Synchronizers

below 20 MPH. Power flow in all
gears is shown in Figure 72-202.
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G.S. 400 3-SPEED MANUAL TRANSMISSION

72-18 SERVICE PROCEDURES

DIVISION III

SERVICE
PROCEDURES

72-3 REMOVAL AND INSTALLATION
OF TRANSMISSION

a. Removal

1. Disconnect speedometer cable
and remove speedometer driven
gear and sleeve assembly.

2. Disconnect shift control rods
from transmission.

3. Remove propeller shaft.

4. Support rear of engine and re-
move transmission support.

5. Remove the two (2) top trans-
mission to flywheel housing bolts
and insert guide pins.

NOTE: If guide pins are not
used damage to the clutch
driven plate can result,

6. Remove the two (2) lower
transmission to flywheel housing
bolts.

7. Slide transmission straight
back on guide pins until the main
drive gear is free of splines in
the clutch driven plate.

8. Remove transmission.

b. Installation

1. Install guide pin in lower right
transmission to clutch housing
bolt hole for alignment and place
transmission on guide pin., Place
transmission in third gear and
rotate transmission mainshaft as
necessary to start main drive
gear into clutch driven plate.
Slide transmission forward.

NOTE: If guide pin is not used
damage to the clutch plate can
result.

2. Install two (2) lower transmis-
sion mounting bolts. Remove
guide pin and install two upper
bolts. Torque bolts to 45 to 60
1b. ft.

COUNTERSHAFT RoLL PIN
e

COUNTERSHAF

Figure 72-203—Removing Countergear
Shaft Retaining Pin

3. Install transmission support.
4. Install propeller shaft.

5. Install speedometer driven
gear and sleeve assembly. Con-
nect speedometer cable.

6. Connect linkage and adjust as
described in Section 73.

72-4 DISASSEMBLY OF TRANSMISSION

1. Drain lubricant.

2. Remove front bearing retainer
and gasket.

3. Remove
gasket.

access cover and

4. Remove rear bearing retainer
housing and gasket.

2ND AND 3RD
Tk SHIFT RAIL

TURNED %0° | f L@ \

BATTERY
FLIERS

Figure 72-205—Rotating 2nd - 3rd
Shift Rail

5. Through filler plug hole drive
out countershaft to case retaining
pin. See Figure 72-203.

6. Remove set screw, spring, in-
terlock plug, detent plugs, and
spring. See Figure 72-204.

7. With transmission in neutral,
remove shift fork to rail locking
screws. See Figure 72-204.

8. Remove first - reverse shift
rail from rear of case.

9. Using battery pliers with jaws
padded, rotate second-third shift
rail 90°. See Figure 72-205,

NOTE: Rail must be rotated
90° to disengage detent plunger.

10. Using brass drift, drive sec-
ond-third shift rail and expansion
plug out front of case.

LOCKING/'\

§(SET SCREW
SCREW SPRING
»PLUG

PLUG

1ST AND REVERSE
SHIFT FORK

1ST AND REVERSE
SHIFT RAIL

Figure 72-204—Shift Rails, Forks,

v INTERLOCK

DETENT»4 SPRING

LOCKING SCREW
MACHINED SURFACE

2ND AND 3RD SHIFT FORK
EXPANSION PLUG

2ND AND 3RD
SHIFT RAIL

72-204

and Detent Plugs
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SERVICE PROCEDURES 72-19

72-206

@ & |
DUMMY SHAFT

VB 1 i COUNTERSHAFT

Figure 72-206—Removing Countershaft
With J-21775

11, Using countershaft alignment
Tool J-21775, drive countershaft

out rear of case. See Figure
72-206.
NOTE:: Insert screwdriver

through filler plug hole. Locate
it between the case and coun-
tergear to prevent countergear
from dropping to bottom of
case. After removing counter-
shaft, carefully lower counter-

gear to bottom of case by
removing screwdriver.

12. Remove speedometer drive
gear snap ring, drive gear, and
retaining ball.

13. Remove mainshaft to rear
bearing snap ring.

14. Remove large snap ring from
rear bearing.

15. Remove rear bearing as fol-
lows: See Figure 72-20T7.

a. Slide Tool J-21774-1 over
bearing and install snap ring in
outer race of bearing.

b. Install speedometer drive gear
snap ring on mainshaft.

¢, Install J-21774-5 into
J~-21774-2.
d. Siide Tool J-21774-2 onto

mainshaft and thread into
J-21774-1.

J-2177 4-1

J-8614-1

72-207

Figure 72-207—Removing Rear Bearing

MAIN DRIVE GEAR N e
of
R RpAAD MAINSHART
- ASSEMBLY

Figure 72-208—Removing Mainshaft
Assembly

e. Thread J-21774-2
J-21774-1 with J-8614-1
bearing is free of mainshaft.

into
until

16. Slide main drive gear forward
until it rests against case.

17. Remove shift forks.

18. Remove mainshaft assembly
through top of case. See Figure
72-208.

19, If it is necessary to remove
front main bearing, use a soft
hammer, tap main drive gear
down through bearing as shown in
Figure 72-209.

20. From inside case, tap out
front main bearing and snap ring.

21. Remove countergear and
thrust washers.
22. Using a brass drift, drive

reverse idle gear shaft out rear

&

T SOFT HAMMER

MAIN DRIVE
GEAR

Figure 72-209—Removing Front Bearing
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120" MlN.-yz""'“‘»-,_
24

INSERTS

|

M
ﬁ%veumsew
. SPRING

. REVERSE GEAR
nl-ll- AND SLEEVE

] ST. REVERSE e
SYNCHRONIZER HUB

72214

Figure 72-210—Removing Reserve
ldle Gear

of case. See Figure 72-210. Re-
move gear from case.

72-5 DISASSEMBLY OF MAINSHAFT
(See Figure 72-211)

1. Remove third speed blocking
ring.

2. Remove mainshaft to second-
third synchronizer snap ring.

3. Remove second-third synchro-
nizer assembly and second speed
blocking ring.

4. Remove second speed gear.

5. Remove first gear snap ring,
thrust washer, first speed gear,
and blocking ring.

6. Remove reverse gear retaining
snap ring, gear and sleeve
assembly.

7. Mark first-reverse synchro-

Figyre 72-212—Installing Rear
Insert Spring

Figure 72-214—Positioning Inserts

9. Clean and inspect all parts ex-

nizer hub and gear so it can be cept countergear.

assembled in the same position.
10. Disassemble, clean and in-

8. Remove first-reverse gear  g,q.t countergear and rollers.

synchronizer hub, insert springs,

and inserts. a. Assembly

1. Install rear insert spring in
groove in first-reverse synchro-
nizer hub. See Figure 72-212.

NOTE: Make certain spring
covers all insert grooves. If
the tip of the rear insert spring
is less than .120 inch in length,
replace spring.

2. Start hub in sleeve making
sure alignment marks are
indexed. See Figure 72-213.

REVERSE GEAR
AND SLEEVE

ALIGNMENT MARKS

3. Position the three inserts in
the hub with the small end over
the spring and the shoulder on
inside of hub. See Figure 72-214.

722013

Figure 72-213—Starting Hub into Gear

T, Bnggr;G BLOCKING SNAP SPEEDOMETER
SNAP RING RING REAR DRIVE GEAR
R/|NG OUTPU} SHAFT BEARING \
f - {
0l S o= () 00 iC
REVERSE GEAR
SNAP RINGS
AND SLEEVE L

SYNCHRONIZER

Figure 72-211—Exploded View of Mainshaft
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SERVICE PROCEDURES 72-21

HUB (POSITIONED
e WITH DETENTS
FULLY ENGAGED)

Ly REVERSE GEAR
0 g SLEEVE
/

72215

INSERTS

! NOTE

MAKE CERTAIN
SPRING COVERS
ALL THREE INSERTS

Figure 72-215—Sliding Sleeve into Hub

4, Slide sleeve onto hub until the
detent is engaged. See Figure
72-215.

5. Install front insert spring in
hub as shown in Figure 72-216.

6. Lubricate mainshaft
and machined surfaces
transmission lubricant.

splines
with

7. Slide the first-reverse gear
and sleeve assembly onto main-
shaft with teeth of gear facing
toward rear of shaft secure with
snap ring. See Figure 72-211.

8. Coat tapered machine surface
on first speed gear with grease.
Place blocking ring on greased
surface. See Figure 72-211,

9. Slide first speed gear onto
mainshaft with blocking ring to-
ward rear of shaft. Rotate gear
as necessary to engage three
notches in blocking ring with syn-
chronizer inserts. See Figure
72-211,

10. Secure first gear with thrust
washer and snap ring.

11. Coat tapered machine surface
of second speed gear with grease
and slide blocking ring onto it.

12. Assemble second-third speed
synchronizer as follows:

a. Install insert spring into
groove of second-third speed syn-
chronizer hub.

Figure 72-216~Installing Front
Insert Spring

NOTE: Make certain that all
three insert slots are fully
covered. See Figure 72-218.

b. With alignment marks on hub
and sleeve aligned, start hub onto
sleeve. See Figure 72-218.

c¢. Place three inserts, in the
slots, on top of retaining spring.
See Figure 72-218. Push assem-
bly together.

d. Install remaining insert spring
so that spring ends cover same
slots as does other spring. See
Figure 72-218.

13. Slide second speed gear with
blocking ring and second-third
speed gear synchronizer onto
mainshaft. Tapered machines
surface of second speed gear
must be toward the front of shaft.
See Figure 72-211.

NOTE: Make certain notches
in blocking ring engage the syn-
chronizer inserts.

14. Secure synchronizer with

snap ring.

72-6 REAR BEARING RETAINER SEAL AND
BUSHING REMOVAL AND
INSTALLATION

a. Removal

1. Using J-2619 Slide Hammer
and J-4830-02 puller, remove
rear bearing retainer oil seal.

2. Using J-2619 slide hammer
and J-4830-02 puller, remove
rear bearing retainer bushing.

b. Installation

1. Install rear bearing retainer
bushing using Tool J-6403-1.

2. Install rear bearing retainer
oil seal as follows:

a. Install J-6403-2 onto J-6403-1.

NOTE: Flat side of J-6403-2
must be toward rear of
J-6403~1.

b. Install oil seal.

72-7 SHIFT LEVER SHAFT AND
SEAL REPLACEMENT

1. Remove nut, lock washer, flat
washer and shift lever from the
first-reverse and second and
third shift lever shaft.

2. From inside case, slide out
shift lever shaft.

3. Remove and discard ‘‘O’’ ring
seal.

4, Lubricate new seal and install.
5. Install shaft into case.

6. Install shift lever and secure
flat washer, lock washer, and nut.

72-8 REASSEMBLY OF TRANSMISSION

1. Install reverse idler gear, with
a thrust washer on each end in
case. Make certain that roll pin
is seated in slot in back face of
case. See Figure 72-219.

2. Assemble the countergear
alignment Tool J-21775, bearings,
thrust washers, and place in bot-
tom of case. The countergear will
remain in the bottom of the case
until the mainshaft and main drive
gear have been installed. See
Figure 72-220.

3. If front main bearing was re-
moved, replace as follows:
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72-22 SERVICE PROCEDURES G.S. 400 3-SPEED MANUAL TRANSMISSION
INSERT HUB AND SLEEVE ALIGNMENT MARKS BLOCKING
v SPRING RING

"-11\._"'":
BLOCKING INSERTS HUB INSERT SPRING
RING SLEEVE 72-218
Figure 72-218—Exploded View of Second-Third Synchronizer

a. Press bearing onto main drive

gear (Snap ring grOOVe to front). NEEDLE BEARINGS {25 EACH END)

See Figure 72-221. Be certain / i \ COUNTERSHAFT

bearing fully seats against shoul- S

der on gear. '\ VY ~N = gohalieea b

4, Coat bore of main drive gear \ § e —

with a thin film of grease. 1 L

L Al

NOTE: A thick film of grease i RE;’;';“;:

will plug lubricant holes and
prevent lubrication of bearings.
Install the 15 needle bearings
in bore.

5. Install main drive gear and
bearing through top of case into
bore in front of case. Install
large snap ring on bearing.

REVERSE

THRUST
IDLER GEAR

WASHER ROLL PIN

REVERSE IDLER
GEAR SHAFT

THRUST
WASHER

72-219

Figure 72-219—Exploded View of
Reverse Idler Gear

RETAINER

ROLL PIN

Figure 72-220—Exploded View of Countergear

6. Position mainshaft assembly in
case. See Figure 72-222,

7. Install second-third speed shift
fork on second-third speed
synchronizer.

8. Place a detent plug spring and
detent plug in case.

9. Place second and third speed
synchronizer in second speed po-
sition (toward rear of case).

10. Align shift fork and install
second and third speed shift rail.

NOTE: 1t will be necessary to
depress detent plug to install
rail in the bore. Move rail in
until detent plug engages for-
ward notch.

11, Secure shift fork to shift rail
with set screw.

12. Move synchronizer to neutral
position.

13. Install interlock plug in case.
If second and third speed shift
rail is in neutral position, top of
interlock will be slightly lower
than surface of first and reverse
shift rail bore, See Figure
72-223.

72-221

Figure 72-221—Instatling Main Drive
Gear Bearing
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SERVICE PROCEDURES 72-23

MAIN DRIVE GEAR -

ORW,

FORVARD MAINSHAFT
~ASSEMABLY

Figure 72-222—Installing Mainshaft

14, Move first and reverse syn-
chronizer forward and place first
and reverse shift fork in groove
of synchronizer.

15. Align fork and install first
and reverse shift rail. Move rail
in unti]l center notch is aligned
with detent bore.

16. Install remaining detent plug
and spring. Secure sSpring with
slotted head set screw. Turn
screw in until head is flush with
case.

17. Secure shift fork to shift rail
with set screw torque 10-18 1b. ft.

18. Install a new shift rail expan-
sion plug in front of case.

19. While holding main drive gear
and blocking ring in position,
move mainshaft forward to seat
the mainshaft pilot in roller bear-
ings of input shaft.

20. Tap front bearing into place
in case while holding mainshaft
to prevent roller bearings from
dropping out.

21. Install front bearing retainer,
and new gasket, making sure the
oil return slot is toward bottom

of case. Torque attaching bolts
to 19-25 1b. ft.
NOTE: If front bearing re-

tainer seal was removed pro-
ceed as follows:

a. Center new seal in opening.

LOCKING SCREW
MACHINED SURFACE

2ND AND 3RD SHIFT FORK
EXPANSION PLUG

LOCKING/‘
SCREW ;

SET SCREW
E% ,SPRING

1ST AND REVERSE
2ND AND 3RD

SHIFT FORK
SHIFT RAIL
1ST AND REVERSE
SHIFT RAIL 27304

Figure 72-223—Shift Rails, Fork and Detent Plugs

22, Install rear bearings as fol-
lows: See Figure 72-224.

b. Place a suitable size socket
(approximately 1-1/4") on the
seal and using a soft hammer tap
seal into place. (With front bear-
ing retainer removed.)

a. Install large snap ring on rear
bearing.

J-21774-1
1-21774-2

=

L\
J-8614-1 ‘

72-224

Figure 72-224—Installing Rear Bearing
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b. Position bearing on output
shaft with snap ring toward rear
of shaft.

c. Thread Tool J-21774-2 all the

way into J-21774-1 and place
tools on mainshaft next to
bearing.

d. Place mainshaft in vise with
padded jaws.

e. Back Tool J-21774-2 out of
J-21774-1 using Handle J-8614-1
until bearing is positioned cor-
rectly on mainshaft.

f. Remove mainshaft from vise
and remove tools.

23. Remove speedometer driven
gear snap ring and tools,

24. Place speedometer drive gear
locking ball in detent on output
shaft and slide speedometer drive
gear into place., Secure gear with
snap ring.

25. Using a hook or your hand,
lift countergear from bottom of
case, and align it and thrust
washers with the bore in case.

26. Working from rear of case,
push alignment tool out of coun-
tergear with countershaft. Before
countershaft is completely in-
serted, make certain that locking
pin hole in shaft will line up with
locking pin hole in case.

27. Drive shaft into place and
insert locking pin.

28. Coat new extension housing
gasket with sealer and install on
case.

29. Dip threads of extension
housing bolts in sealer.

30. Install extension housing.
Torque bolts to 42-50 1b. ft.

31. Install filler and drain plugs
in case, making sure magnetic
plug is installed in bottom of
case. Torque bolts to 20-30
1b. ft.

32, Place transmission in gear
and put lubricant over entire gear
train while rotating mainshaft.

33. Coat new cover gasket with
sealer and install on case.

34, Install cover.
to 14-19 1b. ft,

Torque bolts
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DIVISION IV TROUBLE DIAGNOSIS

72-9 TROUBLE DIAGNOSIS

COMPLAINT

PROBABLE CAUSE

NOISY IN FORWARD SPEEDS

Low lubricant level.

Incorrect lubricant.

Transmission misaligned or loose.

Front main bearing worn or damaged.
Mainshaft bearing worn or damaged.
Countergear or bearings worn or damaged.
Main drive gear worn or damaged.
Synchronizers worn or damaged.

NOISY IN REVERSE

Reverse idler or shaft, worn or damaged.
Reverse sliding gear worn or broken.

HARD SHIFTING

Clutch improperly adjusted.

Shift linkage out of adjustment.

Bent, damaged, or loose shift linkage.
Shift levers, shafts, or forks worn.
Incorrect lubricant.

Synchronizers worn or broken.

JUMPING OUT OF GEAR

Shift linkage out of adjustment, worn or loose.
Partial engagement of gear.

Transmission misaligned or loose.

Bent or worn shift fork, lever and/or shaft.
Worn pilot bearing.

End play in main drive gear (bearing retainer
loose or broken, loose or worn bearings on
main drive gear and mainshaft).

Detent springs weak.

Detent notches worn.

Worn clutch teeth on main drive gear and/or
worn clutch teeth on synchronizer sleeve.
Worn or broken blocking rings.

Bent mainshaft.

STICKING IN GEAR

Clutch not releasing fully.

Low lubricant level

Incorrect lubrication.

Corroded transmission levers (shaft).
Defective (tight) main drive gear pilot
bearing.

Stuck detent plug.

Frozen blocking ring on main drive gear cone.
Burred or battered teeth on synchronizer
sleeve and/or main drive gear.
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COMPLAINT

PROBABLE CAUSE

FORWARD GEARS CLASH

Clutch not releasing fully.

Weak or broken detent springs in the syn-
chronizer assembly.

Worn blocking rings and/or cone surfaces.
Broken blocking rings.

Excessive rock of synchronizer assembly on
mainshaft.

Excessive mainshaft end play.

GEARS SPINNING WHEN SHIFTING INTO
GEAR FROM NEUTRAL

Clutch not fully releasing.
Binding main drive gear pilot bearing.
Synchronizers not functioning,.

REVERSE GEAR CLASH

Allow approximately three - four seconds
after the clutch pedal has been depressed
before shifting into reverse gear. If gear
clash continues after allowing proper time
for the clutch plate to stop, check the clutch
adjustments to make sure that they are within
specifications. Make sure that the engine idle
speed is set to specifications.

Gear clash can also be caused by the
following:

Dragging clutch plate.

Distorted clutch plate.

Tight or frozen front main bearing.

SCORED OR BROKEN GEAR TEETH

Insufficient lubricant.

Failure of the car operator to fully engage
the gears on every shift before engaging the
clutch and applying engine power.






