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C. Installation Left Countershaft
Assembly

1. Place left countershaft into position in case. 3. Install front bearing on countershaft and in case
bore, with flanged driver.

2. Move the left countershaft assembly to the rear 4. Install rear bearing on countershaft and in case
and insert countershaft support tool, or block, to bore, with flanged driver.
center shaft in rear case bore.



REASSEMBLY-FRONT SECTION

BN
5. Install snap ring in groove in rear bore of case. 2. Install bearing retaining snap ring in groove of
auxiliary drive gear shoulder.
D. Reassembly Auxiliary
Drive Gear E. Reassembly and Partial
Installation of Mainshaft Assembly

1. Press bearing on auxiliary drive gear.
1. Place mainshaft in a vise, equipped with brass
jaws or wood blocks, pilot end down. Keep key-
way in mainshaft clear for insertion of mainshaft
key.
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Setting Correct Axial -
Clearances For Mainshaft @%

Gears w

Axial Clearance (End-Play) Limits Are: =
.005” -.012” for all mainshaft gears FOLERANCE WASHER PF%

Washers are used to obtain the correct limits; six

: . 3% SPEED —{@EE @
thicknesses are available as follows: I ‘ il

LIMITS COLOR CODE
.259 -.261 ORANGE
.263 -.265 PURPLE
.268 -.270 YELLOW
273 -.275 BLACK
.278 -.280 RED

NOTE: New style limit washers come in a full range

of tolerances as corresponding colors listed above
“plus red.”
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E:rfser to lllustrated Parts Lists for washer part num WASHER
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TRANSMISSION. |
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NOTE: Each mainshaft gear is held in position by
locking a tolerance washer to the mainshaft with a
mainshaft key. There is one tolerance washer for
each gear. Tolerance washers for reverse, Lo, 1st, and
2nd speed gears are the same diameter, the 3rd
speed tolerance washer is a smaller diameter.

2. Install reverse gear tolerance washer in groove
near the rear of mainshaft.

4. Install reverse gear on the tolerance washer with
clutching teeth facing down.

3. Rotate the tolerance washer in groove of main-
shaft to align the splines of washer with splines of
mainshaft. Install mainshaft key in keyway to lock
washer in place.

NOTE: Make sure mainshaft key is positioned with
the word "TOP" to the outside. Procedure of rotat- . . . .
ing tolerance washer will be followed each time a  °- Install auxiliary drive gear on mainshaft with
tolerance washer is installed on mainshaft. clutching teeth facing up.
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7.

Insert two screwdrivers between the hub of re-
verse gear and the auxiliary drive gear. Apply
slight downward pressure on screwdriver handles
to spread gears evenly apart. Making sure the gear
hubs are parallel, insert a feeler gage between
hubs. Correct axial clearance should be from, 005"
to .012". If the clearance is less than the minimum
.005" tolerance, the tolerance washer in reverse
gear should be replaced by a thinner tolerance
washer. This will increase the axial clearance be-
tween gears. If the clearance checked is greater
than the maximum .012" tolerance, a thicker toler-
ance washer should be installed in reverse gear.
This would decrease the axial clearance between
the gears.

8. After proper reverse gear clearance has been set,

remove the snap ring from rear of mainshaft, re-
move auxiliary drive gear and the reverse gear
from mainshaft. The tolerance washer and key re-
main on the mainshaft.

Reposition mainshaft in a vise as shown, pilot end
up, so that the keyway is accessible.

. Install the Lo-reverse speed clutch on mainshaft,

against reverse gear tolerance washer. Align slot
in sliding clutch with key on mainshatft.
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12. Install first speed gear
10. Remove mainshaft key from mainshaft. Install Lo teeth up.
speed gear tolerance washer on mainshaft Lo

speed gear location and reinstall the mainshaft
key to lock tolerance washer to shaft.

on mainshaft, clutching

13. Remove the mainshaft key from keyway. Install
first speed gear tolerance washer on mainshaft

and into hub of first speed gear.
11. Install Lo Speed gear on mainShaft, CIUtChing CAUTION SHOULD BE USED TO
teeth down, and engage with external splines of [ACAUTION PREVENT THE MAINSHAFT
spacer.

GEARS FROM DROPPING TO THE
76 BOTTOM OF THE MAINSHAFT
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16. Install the 1st-2nd speed sliding clutch, aligning

slot in sliding clutch with key: engage with first
14. Install mainshaft key in keyway to lock tolerance speed gear.
washer to shaft.

17. Remove mainshaft key and install 2nd gear toler-
ance washer at 2nd speed gear location. Install
mainshaft key. It will be necessary to pull main-

15. Check axial clearances and make adjustments, if shaft key upward slightly in order to fit key in
necessary, between the Lo and first speed gears,

keyway. Reposition key so that it rests on main-
as described in No. 7 of this section. shaft groove shoulder, (inset.)
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20. Install a tolerance washer in the bore of 3rd
speed gear.

18. Install the 2nd speed gear on mainshaft, clutch-
engage with external splines of tolerance washer,
clutching teeth down.

21. Install snap ring (inset) in snap ring groove. This
will hold 3rd speed gear in position on mainshaft.
Check axial clearance and make adjustments, if
necessary, between 2nd and 3rd speed gears, as

19. Install the 3rd speed gear on mainshaft, clutch- described in No. 7 of this section.
ing teeth up.
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22, Install the 3rd-4th speed sliding clutch on main- . :
shaft with "FRONT" UP.Align slot in sliding 24, Install the drive gear (4th gear) on mainshaft

clutch with key, and engage clutch with 3rd clutching teeth facing down.
speed gear.

23. IMPORTANT:Mark timing teeth on drive gear (4th 25. Remove mainshaft assembly from vise, and in-

speed gear,)with a highly visible color of tool- stall the reverse gear on mainshaft.
makers" dye.

a. Mark two adjacent teeth on drive gear.

b. Mark two adjacent teeth on drive-gear which
are directly opposite the first set marked.
There should be the same number of teeth be-
tween markings on each side of gear.
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F. Partial Installation of
Right Countershaft Assembly

1. Place right countershaft assembly into position in 2 If previously removed, install bushing in pocket of
case, support countershaft assembly against case input shaft as shown.
wall as far as possible.

G. Installation Mainshaft Assembly

1. Place the mainshaft assembly into position in 3. Mesh the marked tooth of left countershaft drive
case. gear with either set of two marked teeth on main
drive gear. Install input shaft through bore of case

and onto mainshaft (inset). This will prevent the

mainshaft assembly from dropping to the bottom

of the case. Install the input shaft in the splines of

drive gear by moving drive gear forward against in-
side wall of case.
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4. Center mainshaft in rear bore of case and install 6. Install the lower bearing retainer plates. Tighten
auxiliary drive gear on splines of mainshaft. capscrews to recommended torque, bend lock
tangs, (inset.)

—

5. Seat auxiliary drive gear bearing in rear bore of 7. Move mainshaft assembly to the rear to expose
case. shap ring groove on rear of mainshaft and install
snap ring.
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8. Install snap ring in snap ring groove inside drive 10. Install drive gear bearing on input shaft and into
gear. case bore.

9. Install drive gear spacer on input shaft, chamfered 11. Install the bearing retainer snap ring.
side to front.



REASSEMBLY-FRONT SECTION

12. Install the front bearing cover and gasket, mak- 14. Mesh the marked timing tooth of the right coun-

ing sure to align oil return hole in the case with tershaft drive gear with the two marked timing
hole in cover. Secure the bearing cover on case teeth of the main drive gear, making sure the left
with four capscrews, tighten to recommended countershaft remains in time.

torque.

13. Engage the 3rd-4th speed sliding clutch into 3rd 15. Hold the countershaft in position and partially in-
speed mainshaft gear. This will prevent the 4th stall the front and rear countershaft bearings (in-
speed gear from dropping far enough to cause a set) in case bores and on countershatft.
possible timing error.
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16. Shift the mainshaft sliding clutches into all the  18. Install snap ring into groove into rear bore of

gear positions with a screwdriver. If a clutch can- case.

not be shifted into a gear it indicates that the

gear set is out of time. The right countershaft

bearings would then need to be removed and the

countershaft retimed with the mainshaft. The

front box is properly timed if the sliding clutches

can be shifted into all the mainshaft gears.

NOTE: Do not shift the transmission into two

gears at the same time. This will prevent the
transmission from rotating.

17. Use a flanged bearing driver to complete seating 19. Install the upper bearing retainer plate on the
both front (inset) and rear countershaft bearings. auxiliary drive gear. Tighten the two capscrews to

the recommended torque, secure by bending
lock tangs (inset.)
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G. Installation Left Reverse
Idler Gear Assembly

1. Position reverse idler bearing gear and washer in 3. Making sure that the reverse idler shaft is seated

case, washer to front of reverse idler gear case. in bore of support boss and forward as far as pos-
sible, install the washer and stop nut on front of

shaft. Tighten nut to recommended torque rating.
Install plug in reverse idler shaft (inset.)

2. Install idler shaft through idler gear and washer 4. Install the auxiliary countershaft front bearing into
and into case bore. the reverse idler gear case bore.

NOTE: Reverse idler gear must be in mesh, before
idler shaft can be inserted.



INSTALLATION-AUXILIARY SECTION,
REAR YOKE AND CLUTCH HOUSING

A. Installation Auxiliary Section

NOTE: Make sure the synchronizer is in neutral,
and that auxiliary front countershaft bearings are
installed in front case.

1. Postion gasket on auxiliary housing.
Attach a chain hoist to auxiliary. Move the as-
sembly evenly into rear of front case, piloting it on
the dowel pins. As assembly is moved forward,
the countershaft drive gears will mesh with the
auxiliary drive gear.

NOTE: Engage front section in gear and rotate in-

put shaft to help mesh auxiliary drive gear and
countershaft drive sears (inset.)

2. Install fifteen capscrews in flange of auxiliary
housing, and tighten to secure auxiliary section
with front section. Tighten to recommended tor-
que specification. Make sure capscrews are in
their proper position.
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REAR YOKE AND CLUTCH HOUSING

B. Installation Rear Yoke

v

1. Position gasket on housing mounting surface (in-

set) and install clutch housing on front case, pilot-

1. Install the rear yoke on splines of output shaft and ing on the f'x studs a.nd drlve. gear bearing cover.
move into rear bearing cover. 5

- 2. Install six nuts and lockwashers and tighten to
" recommended torque.

2. Lock the transmission by engaging two mainshaft
gears with sliding clutches (inset.) Install the
washer and nut on output shaft and tighten nut
using 450-500 Ibs./ft. torque.

3. Install two capscrews and lockwashers and
tighten to recommended torque.

NOTE: For models so equipped install the clutch
release mechanism and/or clutch brake assembly.
See OPTIONS.
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SHIFTING CONTROLS

A. Installation Shift Bar

3. Install the thirteen capscrews in shift bar housing
and tighten to recommended torque.

1. Place all three mainshaft sliding clutches in the NOTE: Th ¢ , f The 1
neutral position. Install shift bar housing gasket in (£ 1here aré two sSizes of capscrews. 1he 1-
position. 1_/2_Ocapscrews are used with _Ilftlng eyes. Their po-

sition on the shift bar housing is illustrated on

page No. 33.

2. With all three shift yokes in the neutral position,
install the shift bar housing assembly on case, fit-
ting the shift yokes into the slots of the corre-
sponding sliding clutches.
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SHIFTING CONTROLS

B. Installation Gear Shift Lever
Housing Assembly

! i ; ¥
e P TR
3. Install the four retaining capscrews in housing

flange and tighten to recommended torque to se-
cure the assembly to shift bar housing.

1. Make sure shift bar housing assembly shift blocks
and yoke notches are aligned in the neutral posi-
tion.

2. Install gasket and gear shift lever housing as-
sembly on shift bar housing, fitting the lever into
shift block and yoke notches.
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C. Installation of Slave Valve

” s
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1. If previously removed, install the air line fittings
on slave valve.

3. Install the hat-type alignment sleeve in bore of
slave valve.

2. Install the spring on shank of actuating pin and in- 4. Position gasket on valve mounting surface and in-
sert in bore of transmission case. stall the slave valve on case, inserting the end of
actuating pin into alignment sleeve. Secure the

valve to case with four capscrews tighten evenly
to recommended torque.
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SHIFTING CONTROLS

D. Installation of Air Lines
and Air Filter Regulator

NOTE: Recommended sealant for fittings is
Fuller Sealant 71205.

3. Postion the air filter/regulator on the rear of the
auxiliary housing and install the two retaining cap-
screws. Tighten to recommended torque.

1. Connect the 1/4" I.D. air hose between the slave
valve and the HI Range Port of the range cylinder.

Tighten fittings securely.

4, Connect the 1/4" I.D. air hose between the slave
valve and the air filter/regulator. Tighten fittings

securely.

2. Connect the 1/4" I.D. air hose between the slave
valve and the LO Range Port of the range cylinder.
Tighten fittings securely.
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5. Position air lines, valve cover and jam nut on shift /- l(gontnectd tthhe Vk\Jllhitek air Il_ine tto trt]he"l;?"Port Sup{_:)r:y
lever. Thread the Roadranger valve on shift lever ort and the Iac qlrhlne f'o. N 0: on the
and secure by tightening jam nut against valve. Roadranger valve. Tighten fittings securely.

8. Position valve cover on Roadranger valve and se-
cure by tightening the two mounting screws in
cover.

6. Connect the white air line to the "S" or Supply
Port, and the black air line to the "P" or End Port
of the slave valve. Tighten fittings securely.
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