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INTRODUCTION

This publication has instructions and procedures for the subject on the front
cover. The information, specifications, and illustrations in this publication
are on the basis of information that was current at the time this issue was

writien.

Correct operation, maintenance, test and repair procedures will give this
product a long service life. Before starting a test, repair or rebuild job, the
serviceman must read the respective sections of the Service Manual, and
know all the components he will work on.

Your safety, and the safety of others, is at all times very important. When
vou see this symbol @ or this symbol A in the manudl, you must
know that caution is needed for the procedure next to it. The symbols are
warnings. To work safely, you must understand the job you do. Read all
instructions to know what is safe and what is not safe.

It is very important to know the weight of parts. Do not Lift heavy parts by
hand. Use a hoist. Make sure heavy parts have a geod stability on the ground,
A sudden fail can cause an accident. When lifting part of a machine, make
sure the machine has blocks at front and rear. Never let the machine hang on
a hoist, put blocks or stands under the weight.

When using a hoist, follow the recommendation in the manual. Use correct
lift tools as shown in illustrations to get the correct balance of the

component you lift. This makes your work safer at all times.
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GENERAL INFORMATION
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7155 TRANSMISSION

The 7155 Transmission is a 16 speed, mechani-
¢al drive transmission. The operator controls the
gear ratio selection by moving the lever of the ratio
selector in the truck cab, The shift is made aulo-
matically in the transmission when an order (air
pressure) is'sent from the ratio sclector in the truck
cab to the control group in the transmission.

This shift is made by the following method:

}. The gear section of the transmission is tem-
porarity disconnected from the ¢ngine and the
rear wheels of the truck.

|

. The rotation of the gear section is stopped.

3. The gear couplings are moved for a new gear
ratio.

4, The gear section is given rotation again.

5. The gear section of the transmission is con-

nected to the engine and to the rear wheels of
the truck again. The shift is now complete.

This method of making a shift is known as “stop
and go™.

When starting to move the truck from a stop, a
clutch in the front of the transmission gradually
{and automatically) éngages as the engine rpm has
an ircrease. This clutch has no mechanical control
(clutch pedal).

ADT098XT

RATIO SELECTOR
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TRANSMISSION COMPONENTS
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TRANSMISSION COMPONENTS

1. Input brake. 2. Transmissian contro). 3. Input clutch, ™4, OQutpat cluteh, 5. Gear group. 6, Qutput brake. 7. Qil pump.

INPUT CLUTCH GROUP

The input clutch group (3 connects the engine
flywheel to the transmission input shaft. The
clutch group has several plates and discs that are
made cool by oil. The input clutch is engaged by
oi] pressure. This oil pressure is made by centrifu-
zal force (the force of rotation) on the oil in the
clutch. The force of engagement has an increase as
the engine rpm has an increase. The input ¢lutch is
released by air pressure. When the clutch is en-
gaged, power is sent from the engine to the input
shaft of the fransmission.

INPUT BRAKE GROUP

The input brake group (1) is connected to the
input shaft of the transmission. The input brake
works in combination with the output brake (6) to
stop the rotation of the gear group (5). The input
brake has a plate and two discs that are made cool
by oil. Air pressure is used to activate or engage the

6

brake. Spring force is used to.retease the brake and
to hold it out of the engaged condition. When the
brake is activated, the rotation of the gear group is
stopped.

GEAR GROUP

The gear group (5) is made up of two sections
with three countershafts in cach section. A center
gear set s engaged with the three countershafts.
The torque is divided and sent through the three
countershafts. Reverse idlers are on the front of
the rear countershafis.

All gears are constantly engaged. Shift collars,
moved by forks, cause the connection hetween the
center shaft (with splines on the outside) and the
center gears (with splines on the inside). The result
is the selection of the desired gear ratio or trans-
mission speed.

The gear group has 16 different forward speeds
and two speeds in reverse.
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OUTPUT BRAKE GROUP

The output brake group (6) is connected to the
gear group of the transmission. The output brake
works in combination with the input brake (1) to
stop the rotation of the gear group (3). The output
brake has a plate and two discs that are made cool
by oil. Alr pressure is used to activate or engage the
brake. Spring force is used to refease the brake and
hold it out of the engaged condition. When the
brake is activated, the rotation of the géar group is
stopped.

OUTPUT CLUTCH GROUP

The output clutch group (4) connects the gear
group of the transmission to the output shaft of
the transmission. The clutch group has several
plates and discs that are made cool by oil. The
output clutch is engaged by air pressure, Spring
force is used to release the clutch. When the clutch
is engaged, power is sent from the gear group of
the transmission to the cutput shaft and to the
drive line of the truck.

TRANSMISSION CONTROL GRQUP

The transniission contral group (2 has air eylin-
ders that move the shift forks. These air cylinders
are activated in the correct sequence for the
desired transmission speed by air pressure sent
from the ratio selector (&).

OIL PUMP

The oil pump {7) is driven through a connection
to the flywheel of the engine. The oil pump has
three functions:

SYSTEMS OPERATION

1. To give oil to fill the input clutch {centrifugal
force (the force of rotation) works on this
oil].

]

To give oil for the lubrication of the clutches
and brakes and to keep them ¢ool,

3. To give oil for the lubrication of the gear
group and to keep it ¢ool.

RATIO SELECTOR

The ratio selector (8) is in the truck cab and is
connected to the transmission with am air line, The
operatar moves the lever of the ratio selector to
make the selection of the desired gear ratio or
transmission speed. The ratio selector then sends
an oeder (air pressure) through the air line to the
transimission control (2).

ADIG98XI

RATIO SELECTOR
8. Ratio selectar,
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TRANSMISSION OPERATION

When starting to move the truck from a stop,
the input clutch is engaged by centrifugal force
(the force of rotation) working on the oil in the
piston area of the input clutch. This clutch starts
to engage at approximately 775 rpm and it is fully
engaged at approximately 1000 rpm. The.selection
of a correct gear ratio {transmission speed) must be
made to prevent a long pericd of time in the 775
to 1000 rpm range. Long periods of time
(approximately 12 seconds) will chuse high clutch
wear,

The output clutch is held in the fully engaged
condition by air pressure. This chetch is used to
transfer torque to the drive line of the truck.

When the truck is moving, the operator changes
the gear ratio (tfransmission speed) by moving the
selector lever of the ratio selector in the truck cab.
The selector lever has two basic movements: for-
ward or backward (1) and to the side (2).

AQT7228X1

SELECTOR LEVER MOVEMENT

1. Forward or backward, 2.To the side,

A. The movement to the outside (3) removes the
sefector lever from the present speed detent and
engages the shift inhibitor. The shift inhilitor is
a mechanical unit in the ratio selector that pre-
vents the operator from making & shift through
more detents at one time than would he usable.
The inhibitor controls the shifts to two step
shifts {Ist to 3rd, 3rd to 5th) up to 1ith speed
and to give one step shifts (12th to 13th, 13th
to 14th) from Ilth through 16th speed. The
inhibitor has the same control when a shitt is
made in the down direction. Make reference to
SHIFT INHIBITOR.

The shift inhibitor can be removed from oper-
ation by pulling the selector Tever up. This will
let the eperator make a shift through as many
detents as necessary. This procedure 15 useful
when using the sefvice brakes or making a shift
1o a starting ratio after a sudden stop.

B. The movement of the selector lever in the for-
ward (4) or backward direction makes the selec-
tion of the desired ratio as controlled by the
inhibitor.

C. The movement to the inside (3) engages the
selector lever i the new detent positiod, re-
jeases the shift imhibitor, and gives an order to
the transmission control te change from the
present gear ratio {transmission speed) to the
new gear ratio,

ADT227x 1

SELECTOR LEVER MOVEMENT
3. To the outside. 4. Forward. 5. To the inside.

After the transmission control gets the order
from the ratio selector, it causes the following se-
quence of operations in the transmission:

A. The input clutch and the output clutch are re-
leased by sending air pressure to the input
clutch and removing air pressure from the out-
put cluteh,
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B. The input brake and the output brake are ac-
tivated by sending air pressure 1o their respec-
tive pistons. The rotation of the geay section i§
stopped.

C. Shift forks are moved by air cylinders in the
transmission control. The shift forks move the
gear couplings toward their new positions for
the gear ratio (transmission speed) selection
made by the operator,

D. The input brake is now relegsed. The friction of
the input clutch which is still not engaged
causes the rotation of the gear set against the
rear brake which is still activated. This action
causes any couplings that were not in alighment
before to now engage. An indication that the
gear couplings are engaged correctly is sent to
the transmission control.

NOTE: If the transmission control does not get the
indication that the gear couplings are engaged cor-
rectly in Step D, the output brake is refeased. This
lets the f{riction of the input and the output
ciutches which are still not engaged give an increase
to the rotation of the gear set. This action lefs
couplings that are held in a not fully engaged con-
dition become completely engaged. This action
also. gives a reduction in the difference in the
speeds of rotation across a gear coupling to let it
become engaged. An indication that the gear
couplings are now engaged correctly is sent to the
transmission control.

E. After getting the indication that all gear
couplings have engaged correctly, the transmis-
sion control releases the output brake. Next, the
input clutch is engaged by removing the air pres-
sure from it. Then the transmission control
sends air pressure to the output clutch to engage
it.

F. The shift is now complete. The time necessary
for a shift is from .6 fo 1.0 seconds.

SYSTEMS OPERATION

SHIFT INHIBITOR

‘When the selector lever (4 is moved toward the
side, the pin (3) in the selector lever engagesin a
tooth 1n the inhibitor plate (2). As the selector
lever is moved forward or backward for z new ratio
selection, the pin (3) moves the inhibitor plate
withh the selector lever, The inhibitor plate can
move until 1t makes contact with pad (1) or pad
(5). The inhibitor plate stops the selector lever
from moving any farther. The location of the pads
(1) and (5) let the selector lever be moved two
steps at a time (for example: 3rd to 5th speed).

1 4

SECTION B-8
pouBL.E SIZE
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SHIFT INHIBITOR

1. Pad. 2. Inhibiter plate, 3. Pin. 4, Selector lever. 5.
Pad. 6.Slot. 7, Spring. 8. Plunger,

After the selector lever (4) is in its new detent in
the ratio selector, the pin (3) is out of the tooth,
and the spring (7) moves the inhibitor plate back
to the center position.

When the ratio selector is i 11th speed or
above, a cam plate in the ratio selector moves the
plunger {(8) up into slot {6) in the inhibitor plate,
This plunger stops the movement of the inhibitor
plate after each step (for exampie: 12th to 13th
speed).
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INPUT CLUTCH AND INPUT BRAKE

AgTRZERI it T

INPUT CLUTCH AND INPUT BRAKE IN NORMAL OPERATION

1. Flywheal. 9. Piate 17. Piston, 25, Huhb.

2. Hub. 10. Adapter, 18, Thrust bearing, 26, Plate.

3. Spring. 11, Piston. 19. tnput shaft, 27. Spring.
4. Disc, 12, Piston. 20. ¥Pin 28. Plate.

5. Plate 132, Hub. 21. Spring. 29, Washer.
6. Plate, 14, Dise. 22, Thrust hearing. 30. Bolt.

7. Piate. 15. Deflector. 23, Pin. 31. Plate.

B. Plate. 16, Ring. 24, Spring. 32. Qi pump,
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INPUT CLUTCH AND INPUT BRAKE

INPUT CLUTCH

The input cleteh connects the éngine flywheel
to the transmission input shaft (19). This clutch
uses ten discs (4) with a friction material of “red
paper” and ten steel plates (5). The clutch plates
and discs are made cool by oil.

All the components of the input clutch except
the hub (13) and the discs (4) are connected to and
turn with the engine flywheel. The discs and the
hub are connected to the transmission input shaft
(19).

At tow idle, 16 springs (3) hold the piston (12)
against the adapter (10), In this position, the
washers (29) on the four bolts (30) hold plate €26)
and plate {28) away from the clutch plates (5) and
discs (4). The plates are free to turn in relation to
the discs and the power from the engine does not
go to the input shaft (19).

An oil pump (32), turned constantly by a gear
on plate {6), sends ail through the center of the

AUBID7-2X1

INPUT CLUTCH {NOT ENGAGED}

1. Flywheel. 3. Spring. 4. Disc. 5. Plate. 6. Piate. 10.
Adapter, 12, Piston, 13. Hub. 15. Deflector. 19. Input
shaft, 26, Plate. 28. Piate. 29. Washer. 30. Bolt.

SYSTEMS OPERATION

input shaft. This oil goes into a reservoir made by
the deflector (15) and into the small space between
the piston (12) and the adapter {10). The pressure
of this oil is approximately 6 psi (0.4 kg/em??.

As the engine rpm has an incredse (above ap-
proximately 775 rpm), centrifugal force (the force

of rotation) causes the oil in the deflector (15) and

in the space between the piston (12) and the
adapter (10} fo have anm increase in pressure, This
ofl pressure moves the piston (12) to the right and
causes the compression of springs (3). The piston
will move until it makes contact with hub (2) at
approximately 1200 rpm.

Ag the piston (12) is moved to the right, plate
(26Y is moved toward the cluteh plates (5) and
discs (4). After plate (28) makes contact with the
clutch plate, any more movement of the piston
causes the compression of the 16 springs (24). The
compression of these springs is the force that holds
the ciutch plates and discs together.

ADGTE7- 11

INPUT CLUTCH (ENGAGED)

2. Hub. 3. Spring. 4. Dise. 5, Plate, 10. Adapter, 12.
Piston. 15. Deflector. 24, Spring. 26. Plate. 28. Plate.

11



INPUT CLUTCH AND INPUT BRAKE

In this position, the clutch is fully engaged and
power from the engine is sent to the input shaft of
the transmission.

While making a shift, the input cfutch must be
taken out of the engaged condition. Before moving
the gear couplings, the transmission control sends
air pressure through plate (31) to a space behind
piston €1 7). This air pressure moves the piston (17)
to the left until it makes contact with ring (16). As
the piston (17) is moved to the left it pushes the
eight pins (23) toward plate (26).

NOTE: The four pins (20) and springs (21) keep
the thrust bearings (18) and (22) in contact with
their races when the piston (17) does not have air
pressure,
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INPUT CLUTCH RELEASED DURING A SHIFT

4. Dise. 5. Plate. 16. Ring. 17. Piston, 18. Thrust bear-
ing. 20. Pin. 21. Spring. 22. Thrust bearing. 23.
Pin, 24, Spring. 26. Plate. 27. Spring, 28. Plate. 31.
Plata.

SYSTEMS OPERATION

After the eight pins (23) make contact with the
plate (26), more movement of piston (17) causes
plate (26) to move away from the clutch plates (5)
and discs (4) and to give the 16 springs (24) more
compression, The clutch is now released.

Four light springs (27} hold phite (28) int contact
with the clutch plates (5) and dises (4) during a
shift. This causes a small amount of frietion in the
clutch to give aid for gear coupling changes.

After the gear couplings are moved, the trans-
mission centrol remowves the air pressure from be-
hind pisten (173 The force of springs (24) causes
the plate (26) to move to the right. The clutch is
now engaged again.

The movement of plate (26) and the force of
springs {(24) cause the piston (17) to move back to
its original position.

i{NPUT BRAKE

The input brake is connected to the inpuf shaft
of the transmission. It works in combination with
the output brake to stop the rotation of the gear
group. The input brake uses two discs (14) with a
“paper” friction material and one steel plate (8).
The discs and plate are made cool by oil,

The hub (23) and the discs (14) are connected
to and turn with the input shaft. Plates (7), (8),
and (9) are held in a stationary position. Eight
springs (33) push against plate (7) to keep the discs
and plates apart. In this position, the discs are free
to turn in relation to the plates and the input shaft
can tuin freely.

While making a shift, the input brake must be
activated. Before moving the gear couplings, the

transmission control sends air pressure through

plate (31) to a space behind piston (11). This air
pressure moves the piston (11) to the left untii the
discs and plates are pushed together. Now the in-
put shaft can not turn and the gear group is
stopped.

After the gear couplings are moved, the trans-
mission control removes the air pressure from be-
hind piston (11). The force of springs (33) causes
the dises and plates to move apart and the piston
(11) to move back to its original position. Now the
input shaft is free to turn again.



INPUT CLUTCH AND INPUT BRAKE

AIR
PRESSURE
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INPLIT BRAKE (ACTIVATED}

7. Plate. 8. Plate. 9. Plate. 11. Piston. 14. Dis¢. 25,
Hub, 31, Plate. 33, Spring.

SYSTEMS OPERATION

LUBRICATION

A gerotor type oil pump €32) turns constantly
with the engine flywheel. The output of the oil
pump is:

29.0 U.S. gpm (108.8 lit/min) at 2000 engine rpm.
14.8 U.8, gpm {56.0 lit/min} at 1000 engine rpm.

The pump flow is divided as follows at 1000
engine rpm;

8.9 U.S. gom {33.7 lit/min} ta input clutch.
4.0 U.S. gpm (15.1 lit/min} to gear section.
1.2 U.S. gpm (4.5 lit/min} to output clutch.
.7 U.5. gpm (2.7 lit/min} to input brake.

At approximately 1200 engine rpm or 12 psi
(0.8 kg/cm? ) oil pressure, a priority valve opens in
the transmission to cause anincrease in flow 1o the
gear section. The pump flow is as follows at 2000
engine rpi:

14.0 U.S. gpm {53.0 it/min} to input clutch,
12,0 U.S. gpm (45.4 lit/min} to gear section,
2.0 LL.S. gpm {7.6 lit/min} to output clutch.
1.0 U.S, gpm {3.8 tit/min) to input brake.

The normal oil pressure in the system is approxi-
mately 25 psi (1.8 kg/cm® ). A relief valve (35) in
plate (31) wiill open at approximately 35 to 40 psi
(2.5 to 2.8 kg/em?) to prevent cold oil from
causing ligh oll pressure.

The oil for the lubrication of the input clutch
and brake is sent from the oil pump (32) through a
passage in plate £31) to a hole in the center of the
input shaft (19).

The oil for the input clutch goes into a reservoir
made by the deflector (15). When the input clutch
is full, oil can go out of the reservoir through
notches in the deflector (15). This oil goes out
through holes in plate (26) to make the clutch
cool.

The oii for the input brake goes through two
small holes (34) in the input shaft and out through
holes in hub (25) {o make the brake cool.

13
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LUBRICATION OF INPUT CLUTCH AND BRAKE
15. Deflector. 19, inputshaft. 25. Hub. 26. Plate, 31.Plate. 32. Qil pump. 34. Hole. 35, Relief valve.
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GEAR GROUP

DESIGN

The gear group has two arrangements. There is
the basic direct drive arrangement and the optional
overdrive arrangement.

The direct drive arrangement gives a 17.23 to |
reduction i 1st gear with a one to one ratio In
16th gear.

The overdrive arrangement gives a 14.48 to |
reduction in 1st gear with a .875 to 1 ratio in 16th
gear,

Both arrangements look and operate the same.

The only differences are the number of teeth on
some of the gears and the sequence of shift fork
movement for a given gear selection,

The gear group has a three countershaft design.
The. front section of the transmission has a set of
three countershafts (2), (5), and (7) (all three
countershafts are the same) with the same distance
between each countershaft and the main transmis:
sion shaft €4). The rear section of the transmission
has a set of three countershafts (1}, (3), and (6) {all
three countershafts are the same) with the same
distance between each countershaft and the main
transmission shaft (4).

ALT23TX1

GEAR GROUP (FRONT VIEW)

1. Countershaft, 2. Coungershaft. 3. Countershaft. 4, Main shaft. 5, Countershaft. 6. Counter-

shaft. 7. Countershaft,

5



GEAR GROUP

A set of three main shaft gears (193, (22), and
(25) are engaged with the front set of three count-
ershafts (2). A set of three main shaft geass (11),
(13), and (15) areengaged with the rear set of three
countershafts (6). A main shaft gear (27) is engaged
with the reverse idler gears (28).

The six countershafts have support from roller
bearings (8), (9, (29), and (31} in the transmission

SYSTEMS OPERATION

case. The main shafts have support from a ball
bearing (18) on the output shaft (26).

The three main shaft gears in each section of the
transmission have radial support by their location
between the three countershafts. These main shaft
gears get axial support from side plates (21) and
(23) that make contact with the sides of the
countershatt gears.

Ap7218-1X1
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GEAR GROUP

2. Countershaft. 14, Sliding eollar. 22. Main shaft gear. 30. Intermediate shaft.
6. Countershaft, 15. Main shaft ggar, 23, Side plate, 31. Roler bearing.

8. Rolier bearing. 16. Rotler bearing. 24, Stiding collar, A. Shift tork.

9. Roltear bearing, 17. Input shaft. 25. Main shaft gear. B. Shift fork.
10. Sliding collar. 18, Balf bearing. 26. Output shaft, C. Shift fork.
11. Main shaft gear, 19. Main shaft gear, 27. Main shaft gear. D, Shift fork.
12, Shding colfar. 20. Sliding collar. 28. Reverse idler gear, E. Shift fark,
13. Main shaft gear. 21. Side piate, 29. Roller bearing.



GEAR GROUP

OPERATION

Five shift forks (A), (B, (C), (D), and (E) are
maoved by air ¢vlinders in the transmission conirol.
A positive sequence of movement of the shift torks

gives a positive gear ratio, These shift forks move.

sliding collars (20), (24), (10), (12), and (14). The
sliding collars are connected {o the main shafts
with splines. By moving a sliding collar into engage-
ment with a main shaft gear, power can be sent
gither to the countershafts from the main shaft or
1o the nrain shaft from the countershafts.

Shift forks (A), (D), and (E) can move to either
the right or the left. Shift fork (B) can move to the
right, to the left, or be held in the center position.
Shift fork (C) can be held in the center position or
move to the right. The folowing charts show the
position of each of the five shift forks for each gear
ratio (speed) available,

Power comes through the input clutch to the
input shaft (17). Shift fork (A) causes sliding collar
(20) to engage with either main shaft gear (19) or
main shaft gear (22) and power is sent to and di-
vided betweern the three countershafts (2). The
countershafts turn in the opposite direction to the
input shaft. Shift fork (B) causes sliding collar (24)
to engage with either main shaft gear (22) or main
shaft gear {25) and power is sent from the counter-
shafts (2} to the intermediate shaft (30). The inter-
mediate shaft Is now turping in the same direction
as the input shaft. When sliding cellar (20) is en-
gaged with main shaft gear (22) and sliding collar
(24) also is engaged with main shaft gear (22),
power goes straight through the front section of
the trapsmission to theé intermediate shaft (30).

Shift fork (D) causes sliding collar (12) 1o en-
gage with either main shaft gear (11) or main shaft
gear (13) and power is sent to and divided between
the three countershafts {6). The countershafts turn
in the opposite direction to the intermediate and
input shafts. Shift fork (EY causes. sliding collar
(T4) to engage with either main shaft gear (13) or
main shaft gear (15) and power is sent from the
countershafts (6) through the output clutch to the.
output shatt (26). The output shaft is now turning
in the same direction as the input shaft. When
sliding collar (12} is engaged with main shaft gear
(13) znd siiding collar (14) also is engaged with
main shaft gear (13), power goes straight through
the rear section of the transmission tg the output
clutch,
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DIRECT DRIVE ARRANGEMENT
SPEED . SHIFT FORK POSITION 1
A | B c b E |
1 <— | = CENTER | ~— | —|
2 | e |  —ws  CENTER — e |
3 v | e [ CENTER | |
4 — — CENTER | —m| —o
5 | e TCENTER | %— = —=
6 ~— | < |CENTER | —»| —a
7 | —# w—— CENTER | w— | —»!
8 | —»| «— JcENTER | — | —
9 | w— | —ep [CENTER | — | =—
0 | - —+ |CENTER | — |
11 | e ICENTER | e |
12 — g | CENTER | o | e
13 I S CENTER . w— | =
14 e | | CENTER | i
15 e e _CENTEF’; Jp— [ -
16 g | e [CENTER | —n |
N < | CENTER | CENTER | w— | — |
R1 —-— CENTER | e | .
A7 —> | CENTER | e | oo | o |
NOTE: —~—  toward frant of transmission.
—» 1award rear-of transmission.
OVERDRIVE ARRANGEMENT
SPEED SHEET FORK POSITION
A 8 ¢ | o | &
1 ~— e | CENTER | e | e
2 —-— g | CENTER | e | e
3 | — | —a |CENTER | = | —om |
4 [ et | CENTER [ - ge
5 | tem | g | CENTER | e | e
6 ~— | w«— | CENTER | w— | o
7 ~> | e |CENTER | e |
8 —> | ot CENTER | e | e |
a | e [CENTER | o
10 i —reie | CENTER | s oo
11 b | e | CENTER e | e
12 g | ——p |CENTER = | e
13 | = | = | CENTER | e | e
14 | = | = CENTER | w—
15 | | w— | CENTER | b | e |
16 =—wm | w— | CENTER | e | =—
N <— | CENTER|CENTER | —s | —a
H1 —-— CENTER | 4 [ — e
B2 | | CENTER| wem | w— | —»




GEAR GROUP SYSTEMS OPERATION

Power flow diagrams for some typical gear selec- being the sequence of shift fork movement for a
tions are shown below. These diagrams are for the given gear selection. Mike reference to the charts
direct drive arrangement. Diagrams for the over- for shift fork position.

drive drrangement are similar with the difference

ADF218-2X1

NEUTRAL {DIRECT DRIVE}

SHIFT FORK POSITION
A B c

-~ CENTER CENTER | -t

AQIZYE=3X1

1st SPEED {DIRECT DRIVE)}

SHIFT FORK POSITION [
A B c D E }
-— et CENTER | trmsamsons MJ
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GEAR GROUP SYSTEMS OPERATION

1z

AQT218—-4X1

Bth SPEED. (DIRECT DRiVE}

SHIFT FORK POSiTION. _
A B c b ) E

- - CENTER > >

i

AD7Z18 - 8X1

16th SPEED (DIRECT DRIVE])

SHIFT FORK POSITION

A B C D £

> - CENTER | = = -
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GEAR GROUP

In REVERSE, shift fork (B) is held in its center
position. and shift fork (C) is moved to the left to
engage collar {10) with main shaft gear (27). The
main shaft gear (27} is in engagement with the
three reverse idler gears (28). The reverse idler
gears (28) are in engagement with the front coun-
tershiafts (2) which are turning in the opposite
direction to the input shaft.

Power is sent from the front countershaft
through the reverse idler gears (28). The reverse
idler gears are turning in the same direction as the
input shaft. From the reverse idler gears, power is

SYSTEMS OPERATION

sent through the main shaft gear (27) and through
the sliding collar (10) to the intermediate shaft
(30). The intermediate shaft is now turning in the
opposite direction to the input shaft.

The gear connections for shift forks (D) and (E)
are the same as in the earlier explanation except
the direction of rotation is in the opposite
direction.

NOTE: The reverse idler gears (28) are installed
{on bearings) on the rear countershafts (6} but do
not send power to the rear countershafts.

LS

CHS S

A0FZIG—AXE 2"’

k

REVERSE - 1 (DIRECT DRIVE)

SHIFT FORK POSITION

A B

[

D E

CENTER st

2. Countershaft. 6. Countershaft. 10. Sliding collar. 27_ Main shaft gear. 28. Reverse idler gear. 30. Intermediate shaft.
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GEAR GROUP.

LUBRICATION

The oil pump sends oi! through passages in the
front transmission case to twao tubes (32) and (33)
that are installed parallel to the main shaft of the
transhrission. Each tube has eight small holes
drilled in it. When pressure oil is.in the tube, it will
come cut through these small holes and give lubri-
cation to the gears and bearings of the gear group.

Tube (32) gets oil at a rate of 4.0 U.8, gpm

SYSTEMS OPERATION

(15.1 lit/min) at 1000 engine rpim. A priority valve
(34) in tube (33) opens at approximately 1200 en-
gine rpm (12-13 psi [0.8 to 0.9 ke/em? | oil pres-
sure). This priority valve keeps extra oil to the in-
put clutch at fow engine rpm. After the priority
valve has opened in tube (33), oil pressure is in
both. tubes. '

The flow of oil to the gear group (from hoth
tubesy is 12.0 U.S. gpm (45 4 lit/min) at 2000 en-
gine rpm.

GEAR GROUP LUBRICATION
32. Tube. 33. Tube.

34. Priority valve.
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OUTPUT CLUTCH AND OUTPUT BRAKE

SYSTEMS OPERATION

OUTPUT CLUTCH AND OUTPUT BRAKE

B

16

o N:'H‘

~ iy
s //'/ Y
5 ./
S
17
g
8 4
- AGT2TT-TX1

OQUTPUT CLUTCH AND BRAKE

1. Plate. 10. Huh.

2. Plate. 11. Plate.

3. Plate, 12, Piston,

4. Plate. 13. Quiput shaft,
5. Plate. 14. Gear group.

6. Dise. 15. Hub;

7. Pistan, 16, Thrust bearing,
8. Cover. 17. Ring.

9. Disc, 18. Spring.

OUTPUT CLUTCH

The output clitch connects the gear group (14)
of the transmission to the output shaft (13). This
clutch uses 13 discs (6) with a “paper™ friction
material and 12 or more (for the adjustment of
clutch thickness) steel plates {53). The clutch discs
and plates are made cool by oil.

The hub {15), ring (17), discs (#), and plate (11)
are conneeted to and turn with the gear group
(14). The plates (3Y and hub (10} are connected to
the output shaft (13) of the transmission.

The clutch is engaged by air pressure (sént from
the transmission conirol) working between plate
{1} and piston (12). This air pressure moves the
piston to the right.

22

As the piston (12) that does not turn moves to
the right, it moves the turning plate (11) through a
thrust bedaring (16). This plate (11} will move fo
the right until the plates (5) and discs (6) of the
clutch are Deld together. Now the hub (10)1s con-
nected fo the ring (17) and power can go from the
gear group (14) to the oufput shaft (13} of the
transmission.

A o

< el s -A_]R PRESSURE

AOQ7217-1X2

OUTPUT CLUTCH ENGAGED

1. Plate. 5. Plate, 6, Disc. 10. Hub. 11. Plate. 12.
Piston. 13. Output shaft. 14, Gear group. 15, Hub., 16,
Thrust bearing. 17. Ring.

The pressure of the air sent to the output clutch
is controlled by a pressure regulator. The pressure
in 1st through 4th speed is 92 psi (6.5 kg/cm? ), in
Sth through 8th speed it is 74 psi (5.2 kg/om?), in
9th through 12th speed it is 37 psi (2.6 kg/em?),
and in 13th through 16th speed it is 19 psi (1.4
kg/ecm?®). The air pressure is higher when the
torque sent through the clutch is higher (the lower
the gear ratio, the higher the torque}. The pressure
regulator keeps the output clutch from getting
maore air pressure than necessary.



OUTPUT CLUTCH AND OUTPUT BRAKE

When making a shift, the output clutch must be
released. Before moving the gear couplings, the
transmission control removes the air pressure from
the piston (12). With no air pressure on the piston,
the 24 springs (18) can move the plate (11) to the
left away from the cluteh plate (5) and discs (6).

Now the clutch plates and discs can move apart.

and the plates (6) are free to turn in relation to the
discs (5).

18 = AOT21 7 EXE

OUTPUT CLUTCH RELEASED DURING A SHIFT
5. Plate. 6. Disc. 11, Plate. 12, Piston, 18, Spting.

OUTPUT BRAKE

The output brake works in combination with
the input brake to stop the rotation of the gear
group, The output brake uses two discs (9) with a
“paper” {riction material and one steel plate (3).
The discs and plate are made cool by oil.

The hub (15), plate (11), and discs (9) are con-
nected to and turn with the gear group. Plates (2),
(33, and {4) are held in a stationary position, The

SYSTEMS OPERATION

12 springs (19} push against plate (4) to keep the
discs and plates apart. In this position, the discs are
free to turn in relation to the plates and the gear
grenlp can taen freely.

e
PRESSURE

i
]
, : o

!
T

S
AOT217-3X1 LI

QUTPUT BRAKE ACTIVATED

2. Plate. 3. Plate. 4. Plate. 7, Piston. 8. Cover. 9.
Diisc. 11. Plate. 15, Hub. 19, Spring.

While making a shift, the input brake must be
activated. Before moving the gear couplings, the
transmission control sends air pressure through
cover (8) to a space Dbehind piston (7). This air
pressure moves the piston (7) to the left until the
discs and plates are pushed together, Now the gear
group can not turn.

After the gear couplings are moved, the trans-
mission control removes the air pressure from be-
hind piston (7). The force of springs (19) causes
the discs and plates to move apart and the pisten
(9) to move back to its original position. Now the
gear group is {ree to turn agam.



QUTPUT CLUTCH AND OUTPUT BRAKE

LUBRICATION

Oil for lubrication and cooling of the output
clutch and brake is sent through the center of the

transmission shaft to the center of the output shaft

{13) at arate of 1.2 U.S. gpm €4.5 lit/min) at 1000
engine rpm and 2.0 U.S. gpm (7.6 lit/min) at 2000
engine rpm.

SYSTEMS OPERATION

Two holes (20) in the output shaft give oil for
the lubrication of the bali, roller, and thrust bear-
ings in the output clutch. After this oil has given
lubrication to the bearings, it goes through holes in
ring (17) and plate (11) to make the output clutch
and brake cool.

Hole (21) in the output shaft gives oil for the
lubrication of the rear bearing.
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LUBRICATION OF THE OUTPUT CLUTCH AND BRAKE

11. Plate. 13. Output shaft.

24

17. Ring, 20, Holes. 21, Hole.



TRANSMISSION CONTROL AND RATIO SELECTOR

SYSTEMS OPERATION

TRANSMISSION CONTROL AND RATIO SELECTOR

The gomplete transmission (clutches, brakes,
and gear section) is controlled by air pressure. This
alr pressure comes from the normal air system of
the truck. The air is controlied and given direction
by two position, three way valves and single and
double check valves. The valves are connected to
passages, orifices, air cylinders, and closed volumes
to make the air system of the transmission.

TWO POSITION, THREE WAY VALVES

There are two basic types of three way valves:
one pilot operated arxl the other mechanically
operated.

Pilot Operated Valve

The pilot operated type can have three different
designs.

1. Normally closed valve with a spring. When the
valve is ¢losed, the working passage (3) is open
to the exhaust passage (4) and the supply pas-
sage (2) is closed. When air is put into the pilot
passage (1), the valve opens and the supply
passage (2) is connected to the working pas-
sage (3). The exhaust passage (4) is now closed
and air can go through thie wvalve to the
working passage.

CLOSED OPEN
MORMALLY CLOSED VALVE WITH A SPRING

1. Pilot passage. 2. Supply passage. 3. Working passage. 4.
Exhaust passage,

2. Normally closed valve with no spring. Air pres-
sure in the supply passage (6) holds the valve
closed. When the valve is closed, the working
passige (7) is open to the exhaust passage {8)
and the supply passage €6) is closed. When air
is put into the pilot passage (5), the valve
opens and the supply passage (6) is connected
to the working passage (7). The exhaust pas-
sage (8) is now closed and air can go through
the valve to the working passage,

CLOSED OPEN
NORMALLY CLOSED VALVE WITH NO SPRING

5. Pilot passage. B. Supply passage. 7.Working passage. B.
Exhaust passage.

3. Normally open valve. Air pressure in the sup-
ply passage (12) holds the valve open. When
the valve is open, the supply passage (12) is
connécted to the working passage (11). The
exhaust passage (10} is closed and air can go
through the valve to the working passage.
When air is put into pilot passage (93, the valve
closes and the 'working passage (11) is con-
nected to the exiiaust passage (10). The supply
passage (12} is closed and air in the working
passage (11) goes out the exhaust passage (10).

OPEN CLOSED
NORMALLY OPEN VALVE
9. Pilot passage. 10. Exbhaust passage. 11. Warking pas-
sage. 12. Supply passage.

Mechanically Operated Valve

The mechafically operated valve is normally
closed. In the closed position, the air in the supply
passage (18} is stopped by the hail (17). The air in
the working passage (16) goes out through the ex-
haust passage (15) in the stem (14). When the valve
is mechanically opened by a cam plate (13) or a
plunger, the ball closes the exhaust passage (15) in
the stem (14). The air in the supply passage (18)
goes around the ball (17) and to the working pas-
sage (16).
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TRANSMISSION CONTROL AND RATIO SELECTOR SYSTEMS OPERATION

ATEIZXL

Aeraiaxt

CLOSED OPEN e
MECHANICALLY OPERATED VALVE DOUBLE CHECK VALVE
13, Cam plate. 14, Stem. 15. Exhaust passage. 16. Work- 1. Supply passage, 2. Working passage. 3. Supply passage.

ing passage. 17, Balt. 18. Supply passage.

Single Check Valve

Aifr pressure in the supply passage (6) moves the
check valve up and goes to the workihg passage (3).
This air pressute also goes around the check valve
and fills the area (4) above. the valve.

CHECK VALVES
Bouble Check Valve

When supply passage (1) has air pressure and
supply passage (3) does not have air pressure, the
check walve lets air in supply passage {1) go around
the check valve and to the weorking passage (2).
The air from supply passage (1) can not go to sup-
ply passage (3).

ATTFZIGA

SINGLE CHECK VALVE
4, Area. 5. Working passage. 6. Supply passage,

When air pressure is taken away from the supply
passage (6], the air pressure in the area (4) above
the valve will move the valve down. This prevents
the air pressure in the working passage (5) from
going to the supply passage (6).

o —1
Z ’_/. A07233% 1 /.5
DOUBLE CHECK VALVE
1. Supply passage, 2, Working passage. 3, Supply passage.
When supply passage (3) has air pressure and
supply passage {1) does not have air pressure, the
check valve will move to let the air pressure from |
supply passage (3) go around the check valve and b e AOTESS
to the working passage (2). The air from supply SINGLE CHECK VALVE
passage (3} cannot go to supply passage (1). 4, Area. 5. Working passage. 6. Supply passage.
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AlIR CHARGING SYSTEM

SYSTEMS OPERATION

AIR CHARGING SYSTEM

AlR CHARGING SYSTEM

The air system of this transmission must have a
minimum of 60 psi (4.2 kg/em?) air pressure to
operate correctly. An air control valve (2} in the
ratio selector lets supply air go to the transmission
controls after the handle (1) is pushed in. The
handle will not keep in if the air pressure is less
than 60 psi (4.2 kg/em?).

Supply air from the truck air syslem comes in
line (6) which goes to two normally closed valves
(7 and (8) and to the air control valve (2). With
less than 60 psi (4.2 kgfcm®) air pressure, the
handle will not keep in and ng air pressure can go
to the pilot passages of the normally closed valves
(7) and (8). The supply air can not go through the
normally closed valves to the transmission controls.

ACTZAIX

AIR CHARGING SYSTEM WITH LESS THAN
60 psi (4.2 kg/em?} AIR PRESSURE

1. Handte. 2. Aifr contral valve. 3, Line to ratio selec-
tor. 4. Line. 5. Line to transmission control group. 6.
Supply line. 7. Normally closed valve, 8. Normaliy closed
vajved.

‘When there is more than 60 psi (4.2 kg/cm?®) air
pressure in the air system of the truck, the handle
of the air control valve (2) will keep in. This lets
pilot preéssuie go throtgh line (4) to the two nor-
mally closed valves (7) and {(8) to open them. With

these valves open, supply air can go through them

to the ratio selector (3) and to the transmijssion
control group (3).

b 7

AlR CHARGING SYSTEM WITH MORE THAN
60 psi 14.2 ky/cm?} AIR PRESSURE

1. Handle. 2, Air contral valve. 3. Line to ratio selec-
tor. 4. Line, 5. Line to transmission contro! group. 6.
Supply line. 7. Normally closed valve, 8. Mormally closed
valve,
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AIR SYSTEM FOR SHIFT FORKS

SYSTEMS OPERATION

AlIR SYSTEM FOR SHIFT FORKS

AIR SYSTEM FOR SHIFT FORKS

Shift forks (A), {B), €C), (D}, and (E) are moved
toward either the front or the rear of the transmis-
sion in a positive sequence to give the desired gear
ratio or transmission speéed. Make reference to the
charts for shift fork position on page 17.

Two air cylinders are used to move each shift
fork. For example: Cylinder (A1) moves shift fork

AUTZIBXT B' i Bz

{A) toward the rear of the transmission and cylin-
der (A2) moves shift fork {A) toward the front of
the transmission. An explanation of the air systern
for shift forks (A), (D), and (E) is given below. The
air system for shift forks (B) and (C) is similar to
the air system for shift forks (A), (D), and (E) with
some added controls. An explanation of the ajr
system for shift forks (B) and (C) will be given
later.
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AIR CYLINDERS FOR SHIFT FORKS

A, Shift fork.,

A1, Air cylinder (moves shift fork A toward the rear],
A2, Air cylinder {moves shift fork A toward the front}.
B. Shift forlk.

B1. Air cylinder {moves the shift fork B toward the rear),
B2. Air cylinder {moves shift fork B toward the front).
C. Shift fork,

C1. Air cyfinder {moves shift fork C toward the rear).

AIR SYSTEM FOR SHIFT FORKS (A}, (D),
AND (E)

The shift fork (20) is moved to the desired
location by the application of pressure air to one of
the atr eylinders (16) or (17) that work in opposite
directions. The other air cylinder is open to ex-
haust. Each air cylinder has its own supply valve.
One wvalve (7) is normally open while the other

28

C2. Air cylinder {moves shift fork C toward the front).
D. Shift fork.

1. Air cylinder {moves shift fork D toward the rear),
B2, Ajr cylinder {moves shift fork D toward the front).
E. Shift fork.

E1. Air cylinder (moves shiff fork E toward the rear}.
E2. Air cylinder (moves shift fork € toward the front).

valve (10) is normally closed. Both supply valves
are pilot operated by a mechanically operated valve
(4) in the ratio selector.

When the mechanically operated valve is opened
by the cam plate (3) in the ratio selector,one posi-
tion of the shift fork is given. When the mechan-
ically operated valve is closed, the other position of
the shift fork is given.



AIR SYSTEM FOR SHIFT FORKS

Mechanically Operated Valve is Closed

When the mechanically operated valve (4) is
closed, ne pilot pressure gir is sent to the supply
valves (7) or (10). Pressure air in the supply line
(18) goes through the normaily open valve (7},
through hole (12} in the air ¢ylinder (16), to the
piston (19). This pressure air moves the piston and
the shift fork (20} to the right (toward the rear of
the transmission).

Air eylinder (17) is connected to exhaust (11)

SYSTEMS OPERATION

through hole (13) and through the normajly c¢losed
valve £10).

After the piston (19) has moved completely to
the right, it opens hole (14). This hole lets pressure
air from the air cylinder go around the double
check wvalve (8), through Yne (5), to the sensing
circuit. (Make reference to SENSING CIRCUIT).
The pressure air from hole (14) gives the indication
that the shift fork (20) has moved completely and
the sliding collar in the gear group has engaged
correctly.
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AIR SYSTEM FOR SHIFT FORKS (A), (D), AND (E} WITH MECHANICALLY OPERATED VALVE: CLOSED

1. Pilot supply line. 8.
2, Double check valve. 9.
3. Cam plate. 10
4. Mechatically operated valve. 11
5. Line, 12
6. Line. 13
7. Normally open valve, 14

Doubte check valve. 15. Mole.
Exhaust. 16. Air cylinder.
. Normally closed valve. 17. Air cylinder,
. Exhaust, 18. Supply line.
. Haole, 19. Piston.
. Hole. 20. Shift fork.
. Hale. 21. Piston.
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AlR SYSTEM FOR SHIFT FORKS

Mechanically Operated Valve is Open

When the mechanically operated valve is opened
by the cam plate (3}, pilot pressure air i3 sent
around the deuble check valve (2) to the supply
valves (7} and {10). The pilot pressure air opens the
normally ¢losed valve (10) to let pressure air fTom
the supply line {18} go through the valve (10). This
pressure ajr goes through hole (13)in the air cylin-
der (17) to the piston (21). This pressure air moves
the piston and shift fork (20} to the left (toward
the front of the transmission).

The pilot pressure air closes the normally open

SYSTEMS OPERATION

valve (7} to connect air cylinder (16) te exhaust
{(9) through hole {12).

The pressure air from supply line (18) that gacs
through valve (10) also goes up line (&) to the
double check valve (2). This air moves the check
valve up to prevent air from going back to the
mechanically operated valve. After moving the

check valve up, the air goes around the valve and
back to the pilot side of valves (7) and (10} to hold
them in their present positions. The pilot air (1} to
the .mechanically operated wvalve can now be
removed.
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AIR SYSTEM FOR SHIFT FORKS {A), (D), AND (E} WITH MECHANICALLY CPERATED VALVE: OPEN

1. Pilot supply line. 8. Double check vaive. 15. Hale.

2. Bouble check valve. 9, Exhaust. 16, Air cylinder,
3. Cam plate. 10, Normally closed valve, 17. Air cylinder,
4, Mechanically operated valve. 11. Exhaust. 18. Supply line,
5. Line, 12. Hofe. 19, Piston,

6. Line, 13. Hole, 20. Shift fork.
7. Normally open vaive, 14, Hole. 21. Piston,
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AIR SYSTEM FOR SHIFT FORKS

The pressure air in supply line (18) goes to ox-
haust between each shift. This lets the normally
open valve (7) and the normally closed valve (10)
go back to theiroriginal positions.

After the piston (21} has moved completely to
the left, it opens hole (15). This hole lets pressure
air from the air cylinder go sround the double
check valve (8) through line (5}, to the sensing
circuit. (Make reference to: SENSING CIRCUIT.)
The pressure air from hole (15) gives the indication
that shift fork (20} has moved completely and the
stiding collar in the gear group has engaged
correctly.

AIR SYSTEM FOR SHIFT FORKS (B) AND (C)

Shift fork (C) controls the reverse coupling. It
must ‘be in the center position in all forward
speeds. Shift fork (B) can be moved to any of three
positions. This fork. can move its coupling either
toward the front or the rear of the transmission to
work in combination with the other couplings to
give different Torward speeds, Shiff fork (B) must
be hteld in the center position for reverse speeds.

The air system for shift forks {B) and (C) hasin
its design a system to prevent the gear coupling on
shift fork (B} and the coupling on shift fork (C)
from being engaged at the same time.

Air cylinders (Bl) and (B2) have small pistons

SYSTEMS OPERATION

(31) and (36) behind each main piston (33} and

£34). When air is sent through holes (19) and (25),

the small pistons (31) and {36) move shift fork (B)
to 1ts center position.

Pressure. air from the transmission supply line
{11) is constantly sent through hole (39} in air
cylinder (Cl1). This pressure air works against
piston (40) to hold shifi fork (C) against air cylin-
der (C2). This keeps the coupling on shift fork ()
out of the engaged condition.

After piston (40) has moved completely to the
right, it opens hele (26). This hole lets pressure awr
from the air cylinder go through line (17) to valve
(13) in the sensing circuif. (Make reference to
SENSING CIRCUIT.Y The air pressure from hole
(26) gives the indication that shift fork {C) has
moved completely and the reverse coupling is not
engaged.

When the sclector lever is put in a reverse posi-
tion, pressure air is sent through hole (43). Piston
(42) in air cylinder (C2) has double the working
area of piston (40) in air cylinder (C1). Because
piston (42} has double the force of piston (40},
pressure air on piston (42) can move shift fork (C)
to the left. This movement of shift fork (C) to the
left engages the reverse coupling on shift fork (C).

NOTE: The spring (37) and piston (38) are used to
hold the reverse coupling out of the engaged posi-
tion when pressure air is not yet available.

0
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AIR CYLINBRERS FOR SHIET FORKS (B} AND (C)

11, Transmission supply line, 33. Piston,
17. Line. 34, Piston,
19. Hole, 36. Piston,
258, Hole, 37. Spring.
26. Hole, 38. Piston,
31. Piston,

39. Hole, B1. Air cylinder.
40. Piston, B2, Ajr ¢ylinder,
42. Piston. C. Shift fork.

43. Hole. C1. Air cylinder.
B. Shift fork. C2. Air cylinger.
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AIR SYSTEM FOR SHIFT FORKS

Mechanically operated valves (B3) and {C3) in
the ratic selector control the movement of shift
forks (BY and (C). In the forward speeds, the
mechanically operated valve (B3) for shift fork (B)
can be opened to give one shift fork pesition or
closed to give the other shift fork position. In re-
verse speeds, the mechanically operated valve (B3)
for shift fork (B} is closed and the mechanically
operated valve (C3) for shift fork (C) is open.

FORWARD: Mechanically Operated Valve (B3]}
is Closed

When the mechanically operated valve (B3) is
closed, pressure air from supply line (30) goes
through the normally open valve (6), through hole
(23) in air cylinder (B2) to the piston (34). This
pressure air moves the piston and shift fork (B) to
the left (toward the front of the transmission).
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The pressute air from the normally open valve
(6) also goes through the double check valve (10)
to close the normally open valve (28). This pre-
vents air from getting into the reverse circuidt,

Hole (20} of air cylinder {B1} is connected to
exhaust (13) through the normally closed valve (9).
Hole (19) of air ¢ylinder (B1) is connected to ex-
haust (29) through the closed (at present) valve
(28).

After the piston (34) has moved completely to
the left, it opens hole (35). This hole lets pressure
air from the air cylinder go around the double
check valve (22), through line (15), and to valve
(13) in the sensing circuit. (Make reference to
SENSING CIRCUIT.) The pressure air from hole
(35) gives the indication that shift fork {B) has
moved completely and the sliding collar in the gear
group has engaged correctly.
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FORWARD: MECHANICALLY OPERATED VALVE (B3) IS CLOSED
6. Normally open vaive. 22. Double check valve. 34. Piston,
9. Normally closed valve. 23. Hole. 35. Hole.
10, Double check valve, 27. Normaliy closed valve. B. Shift fork.
13. Exhaust. 28. Normally open valve. B1. Air cylinder.
15, Line, 29, Exhaust. B2 Air cylinder.
19. Hole. 30. Supply line, B3. Mechanically operated valve.
20, Haole.
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AIR SYSTEM FOR SHIFT FORKS

FORWARD: Mechanhically Operated Valve (B3}
is Open

When the mechanically operated valve (B3) is
opened by the cam plate (1) in the ratio selector,
pilot pressure air is sent around the double check
valve (3) to supply valves (9) and (6). The pilot
pressure air opens the normally closed valve (9) to
let pressure air from the supply line (30) go
through valve (9), This pressure air goes through
hote €20) in air cylinder (Bl) to the piston (33).
This pressure air moves the piston and shift fork
(B) to the right (toward the rear of the
transmission).

The pressure air that goes to hele (20) in air
cylinder (B1) also goes around the doubie check
valve (10) to close the normadlly open valve (28).
This prevents air from getting into the reverse
gircuit.

The pilot pressure goes around the double check
valve (4) and closes the normally open valva (6) to
confiect hole (23) of air cylinder (B2) to exhaust(8).
Hole (25) of air eylinder (B2) is connected to ex-
haust (29) through the closed (at present) valve (28).
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The pressure air that goes through valve (9) to
ait eylinder (B1) also goes up line {7} to the double
check valve (3). This air moves the check valve up
to prevent air from going back to the mechanically
operated valve (B3), After moving the check valve
up, tae air goes around the valve and back to the
pilot sides of valves (9) and {6) to held them in
their present positions. The pilot air (2) to the me-
chanically operated valve ean now be removed.

The pressure air in supply line (30) goes to ex-
haust between each shift. This lets the normally
open valve (6) and the normally closed valve (9) go
back to their original positions,

After the piston (33) has moved completely to
the right, it opens hole (21). This hole lets pressure
air from the air cylinder go around the double
check valve (22) through line (15} to valve {13) in
the sensing cireuit. (Make reference to SENSING
CIRCUIT.) The pressure air fronr hole (21) gives
the indication that shift fork (B) has moved com-
pletely and the sliding collar in the gear group has
engaged correctly.
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SYSTEMS OPERATION
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FORWARD: MECHANICALLY OPERATED VALVE (B3} IS OPEN

AT1347X1

1. -Cam plate. 10. Double check valve. 28. Normaily open valve,

2. Pifot air supply. 15. Lins. 29, Exhaust.

3. Double check valve, 20. Hole, 30. Supply line.

4. Double check valve, 21. Hole. 33. Piston,

6. Normally open valve. 22. Douhle check vilve. B. Shift fork,

7. Line, 23, Hola, B1. Air cylinder,

8. Exhaust. 25, Hole. B2. Air cylinder.

9. Normally ciosed vaive. 27. Normally closed valve, 83. Mechanically operated valve,
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AIR SYSTEM FOR SHIFT FORKS

REVERSE: Mechanically Operated Valve (C3)
is Qpen

When the mechanically operated vatve (C3) is
opened by the cam plate (1), pilot pressure air is
sent around the double check valve (5) to supply
vatve {27). and around double check valves (4) and
(44) to. supply valve (6). The pilot pressure air
closes the normally open valve (6) to connect hole
(23) of air cylinder (B2) to exbaust (8) and to
ptevent air from getting into the forward circuit.
This pilot pressure air also opens the normally
closed valve (27) to let pressure air from. supply
line (30) (through the normally open valve [281])
go to the air cylinder (C2).

The pressure air from vaive (27) goes through
hole (43) in air ¢ylinder (C2) to piston (42). This
pressure air on the larger piston (42) works against
the pressure air and spring force on the smailer
piston (40).

At the same time, pressure air is sent from noz-
matly open valve (28) through holes (19) and (25)
in. air cylinders (B1) and (B2) to pistons (31) and
{36). This pressure air moves the pistons and shift
fork (B) to ils center position. Hole (20) of air
cylinder (B1) 1s connected to exhaust (13) through
the normally closed valve (9).

After the pistons (31) and (36) have moved
completely, holes (32) and (24) are opened. These
holes let pressure alr from the air cylinders (B1)
and (B2) go through lines (14) and {16) to valve
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{(9) in the sensing circuit. (Make reference to
SENSING CIRCUIT.) The pressure air from holes
£32) and (24) gives the indication that shift fork
(B) has moved to its cenier position and the sliding
collar in the gear group is not engaged.

After the pressure of the air on piston (42) gets
to ore half of its maximum operating pressure,
piston (42) and fork (C) start to move to the left,
When the piston (42) has moved completely to the
left, it opens hole (41). This hole 1¢ts pressure air
from the air cylinder go through line (18) to valve
(11) in the sensing circuit. (Make reference to
SENSING CIRCUIT.) The pressure air from hole
(42y gives the indication that shift fork (C) has
moved campletely and the sliding collar for reverse
has engaged correctly.

The pressure air that goes through valve (27) to
air cylinder (C2) also goes up ling (12) to the
double check wvalve (5). This air moves the check
valve up to prevent air from going back to the
mechanically operated valve (C3). After moving
the check valve up, the air goes around the valve
and back to the pilot sidés of valve (27) and (6) to
hold them in their present positions. The pilot air
(2) to the mechanically operated valve can now be
removed.

The pressure air in supply line (30) goes to ex-
haust between each shift, This lets the normally
open valve (6) and the normally closed valve (27)
ga back to their original positions.
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SYSTEMS OPERATION
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1. Cam plate.

2. Pilot air supply,

4. Double check valve,
5. Double check valve.
6. Normally open valve.
8. Exhaust.

9. Normally closed valve,

12. Line.
13. Exhaust.
14. Line.
16, Line.
18. Line.
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REVERSE: MECHANICALLY OPERATED VALVE {C3} 15 OPEN

. Hole,

. Hole,

. Hole.

. Hoie.

. Haole,

. Nofmally closed valve,
. Normally open valve,
. Supply line,

. Piston.

. Mote,

. Piston,
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40, Piston.

41, Hola.

42. Piston.

43, Hale,

44, Double check valve.
B. Shift fork.

B1. Air eylinder,

B2. Air eylinder.

L. Shift fork.

€2, Air cylinder.

C3. Mechanically operated valve;
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AIR SYSTEM FOR SHIFT FORKS

MECHANICALLY OPERATED VALVE
POSITION

These normally closed valves control the air cyl-
inders for the shift forks. Valve (A3} controls shift
fork (A), valve (B3) contrels shift fork (B), valve
(C3) controls shift fork (C), valyve (D3} controls
shift fork (D), valve (E3) controls shift fork (1),
and valve (N) is for NEUTRAL.

The following charts show only when the given
valve is open for a given transmission speed.

[ DIRECT DRIVE ARRANGEMENT

SPEED | MECHANICALLY OPERATED VALVE
i | a3 B3 c3 D3 E3 N
1 | OPEN | OPEN OPEN | OPEN
t 2 | OPEN | OPEN : " OPEN
3 OPEN QPEN ;| OPEN
oA GPEN | OPEN
' 5 | oPEN OPEN | OPEN
I 6 . OPEN DPEN
Py ' OPEN | OPEN
8 OPEN
. @ - OPEN | OPEN OPEN
10 | oeenlopen [ 1 "
o OPEN | OPEN i
Loo12 OPEN |
| 13 | OPEN i OPEN '
| 14 | OPEN |
15 ' OPEN
N OPEN OPEN | OPEN | OPEN
R1 OPEN OPEN | OPEN | OPEN
TR2 | " TOPEN OPEN
OVERDRIVE ARRANGEMENT
speED | MECHANICALLY OPERATED VALVE
] A3 B3 c3 o3 E3 N
1 OPEN | OPEN OPEN
2 | DPEN | OPEN OPEN | OPEN |
3 " OPEN ! OPEN .
N . OPEN | | OPEN | OPEN |
5+ OPEN | [ , [ OPEN _
6 @ OPEN | ' OPEN | OPEN
i " OPEN
8 % OPEN | OPEN
9 ' OPEN | OPEN |
10 | OPEN | OPEN OPEN
11 " OPEN
12 |  OPEN | OPEN
13 | OPEN §
14 | OPEN . " OPEN -
15 ‘ i
18 I OPEN i
N | OPEN | | oPeNn [ OPEN
1 QPEN . OPEN | QPEN |
L Rz | OPEN | OPEN | OPEN
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AIR SYSTEM IN NEUTRAL

When the selector lever is put in the NEUTRAL
position, cam plate (2) opens the mechanically
operated valve (1). This valve sends pilot pressure
air around the. double check valve (4) to the nor-
mally closed valve (5). The pilot pressure opens the
normally c¢losed valve (8) fo let pressure air from
supply line (&) go through valve (5), around double
check valve (4), and through line (3) to valve (22)
in the shift cycle circuit. {(Make reference to SHIFT
CYCLE CIRCUIT.)

Valve (22) in the shift cycle circuit is a normally
open vaive that sends pressure air to the output
clutch to engage it. When line (3) has pressure air,
valve (22) in the shift cycle circuit is closed and the
pressure air in the output clutch goes ta exhaust.
The output clutch can not engage with the selector
lever in the NEUTRAL position.

The pressure air from line (3) also goes around
double check valves (8) and (10) to close the nor-
mally open valve (9). This opens hole (17) in air
cylinder (B2) to exhaust (11) through valve (9).

The pressure air from valve (3) also moves the
double check valve (4) up to prevent air from going
back to the mechanically operated valve (1), After
moving the check valve up, the air goes around the
valve and back to the pilot side of valve (5) to hold
it in its present position. The pilot air (7) to the
mechanically operated valve can now be removed.

The pressure air in supply line (6) goes to ex-
haust between each shift., This lets the normally
closed valve (5) and the normally open valve (9) go
back to their original positions.

At the same time, pressure air is sent from the
normally open valve (20) through holes (15} and
(18) in air cylinders (B1) and (B2) to pistons (21)
and (22). This pressure air moves the pistons and
shift fork {B) to its centér position. In the center
position, the sliding collar on shift fork (B} is not
engaged with the gear group. Hole (16) of air cylin-
der (B1) is connected to exhaust (14) through the
normally closed valve (12).



AIR SYSTEM FOR SHIFT FORKS

Pressure air from the transmission supply line
(13) is constantly sent through hole (19) in air
cylinder (C1). This pressure air works against
piston (23) to hold shift fork (C) against air cylin-
der (C2). This keeps the coupling on shift fork (C)
out of the engaged condition.

SYSTEMS OPERATION

As can be seen from the above explanation, the
power connection through the transmission is

broken in two ways:

1. Power can not go through output clutch.

2. Power can not go through gear group.

— )

a2

AIR SYSTEM IN NEUTRAL

+. Mechanically operated valve, 11,
2, Cam plate. 12.
3. Line. 13.
4. Double check valve. 14.
b. Normally closed valve. 15,
6, Supply line. 16.
7. PRilot air. 17.
8. Double check valve. 18.
9. Normally open valve. 19,
10. Doubte check valve. 20,

Exhaust,

MNormally closed valve.
Transrhission supply line,
Exhaust.

Hole,

Hole.

Hole.

Hote,

Hole.

Normally apen valve.

AT 3O

21. Piston,

22. Piston,

23. Piston,

B. Shift fork,
B1. Air cylinder,
B2. Air cylinder,
C. Shift fork.
C1. Air cylinder.
C2. Air cylinder,
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SENSING CIRCUIT

SENSING CIRCUIT

The sensing circuit gives protection to the gear
coupling teeth by keeping the clutches from being
engaged until all gear couplings are fully engaged.
The sensing circuit also keeps the clutches from
being engaged if;

1. During a shift from FORWARD to REVERSE,
the forward coupling does not come out of the
engaged condition.

2. During a shift from REVERSE to FORWARD,
the reverse coupling does not come out of the
engaged condition.

The sensing circuit is a pilot pressure source
going through a series of normally closed valves to
open another normally closed valve (19), This valve
(19) must be opened to let the clutches engage,
Any valve in the series of normally closed valves
will stop the pilot pressure to valve (19) until the
valve in the series gets pilot pressure from its pait
of air cylinders. ‘

The pilot pressure source can come {rom one of
two places. In forward speeds, the pilot source
comes from hole (26) in air cylinder {C1). In re-
verse speeds, the pilot pressure source comes from
hole (41} in air cylinder (C2). [Make reference to
AIR SYSTEM FOR SHIFT FORKS (B) AND (C).]

Sensing Circuit {(Forward)

In forward speeds, pressure air from hole (26) in
air cylinder {C1) is sent through line (2) to nor-
mally closed valve (13). This pressure air gives the
indication that the gear colldr on shift fork {C) is
not engaged. This pressure air is also sent through
ling (12) and around check valve (11) to the nor-
maily c¢losed valve (10).

Pressure air is sent from valve (22) through line
(1) to open valve (13). This pressure air gives the
indication that the gear coliar on shift fork (B} is
engaged correctly.

When valve (13) is opened, pressure air from line
(2) can go through valve (13) and around check
valve (14) ta valve (15),

Pressure air from air cylinders (A1) and (A2) is
sent through line (6) to open valve (15). This pres-
sure air gives the indieation that the gear coHar on
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shift fork (A)is engaged correctly. The pressure air
from line (2) can now go through valve {15) to
valve (16),

Pressure air from air cylinders (E1) and (E2) is
sent through line (7) to open valve (163, This pres-
sure air gives the indication that the gear collar on
shift fork (E) is engaged correctly. The pressure air
from Iine {2) can now go through valve £16) to
valve (17).

Pressure air {from air cyvlinders (D1} and (D2) is
sent through line (8) 16 opehn valve (17). This pres-
sure air gives the indication that the gear collar on
shift fork (D)) is engaged correctly. The pressure air
from line (2) can now go through valve (17) to
open valve {19).

When valve (19} is open, pressure air from sup-
ply line (18) can go on to engage the clutches.

ALLIREL

SENSING CIRCUIT (FORWARD)

1.Line from vaive {22],
2.Line from hole (26) in air cylinder {C1).
6.Line from air cylinders {A1) and {A2].
7.Line fram air cylinders {E1) and {(E2}.
8. Line from air cylinders (D9) and (D2).

10.Normally closad valve.

11.Check valve.

12.Line

13 . Normally closed valve.

14.Check valve.

15, Normally closed valve.

16. Normaily closed vatve.

17 .Normalily ¢losed valve.

18.3upply line.

19.Narmally glosed valve,



SENSING CIRCUIT

Sensing Circuit {Reverse])

In reverse speeds, pressure air from hele (41) in
air ¢vlinder (C2)Y is sent through line (5) and
around check valve (11} to valve {10). This pres-
sure air gives the indication that the gear collar on
shift fork (C) 1s engaged.

Pressure air is sent from hole (32) in air cylinder
(Bl) through line (4) to open valve (9). Pressure air
is sent from hole (24) in air cylinder (B2) through
line (3) and through valve (9) to open valve (10).
Pressure air in hites (3) and (4) gives the indication
that the gear collar on shift fork (B} is not engaged.

When valve (10) is opened, pressure air from line
(5) can go through the wvalve and around check
valve (14) to valve (13).

Valves (15), (16), (17}, and (19) are opened in
the same way and with the same results as in the
forward direction.

ALL30KL

SENSING CIRCUIT (REVERSE)

3.Line from hole (24} in air eylinder (B2),
4, Line from hole {32} in air cylinder {(B1].
5.Line from hale {41} in air cylinder (C2).
9. Normally ciosed valve.

10.Normaily clased valve.

11.Check valve.

14.Check vaive.

15.Normally closed vaive.

16. Normally glosed vaive,

17.Normally closed valve.

19. Normally cipsed valve.

SYSTEMS OPERATION

Sensing Circuit {(Neutral)

In NEUTRAL, pressure air from hole (26) in air
cylinder (C1) is sent through line (2), through line
(12), and around check valve (11) to valve (10).
This pressure air gives the indication that the gear
cotlar on shift fork (C} is not engaged. This pres-
sure ait 1s also sent to valve (13).

Pressire air is sent from hole (32) in air eylinder
(BI) through line (4) to open valve (9). Pressure air
is sént fram hole (24) in air cylinder (B2) through
line €3) and through valve (9) to open valve (10).
Pressure air lines (3) and {(4) give the indication
that the gear collar on shift fork (B) is not engaged.

When valve (10} is opened, pressure air froin line
(12) can go through the valve and around check
valve (14) to valve {15).

Valves €15), (16), (17), and (19) are opened in
the same way and with the same results as in the
forward or reverse directions.

ATLEEIN

SENSING CIRCUIT (NEUTRAL)

2.Line from hole (26} in air cylinder {C1).
3.1ine from hole {24) in air cytinder (B2).
4.Lne from hole {32} in air eylinder (B1).
9. Normally closed valve.

10. Normally closed valve.

11.Check valve.

12.Line.

13.Normally closed valve.

14.Chack valve.

15.Normally ciosed valve.

16.Normally closed vaive.

17.Normally ciosed valve.

18, Normally closed vaive.
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PRESSURE REGULATOR

PRESSURE REGULATOR

The output clutch is engaged by pressure air
working against springs in the clutch. The pressure
of this air is controlled by a pressure regulator. The
pressure in Ist through 4th speed is 92 psi (6.5
kg/cm?), in 5th through 8th speed is 74 psi (52
kg/cm?), in 9th through 12th speed is 37 psi (2.6
keg/em?), and in 13th through 16th speed is 19 psi
(1.4 kg/om?).

The air pressure is higher when the torque sent
through the clutch is higher (the lower the gear
ratio, the higher the torque). The pressure regula-
tor keeps the output ¢luich from getting more air
pressure than necessary.

Prassure air comes from the transmission supply
ling (3), through orifice (8) to valve (6). When the
air pressure in line (5) to the output clutch is less
than the pressure setting in the wvalve, supply air
gan go through the valve to line (5). As the air
pressure to the output clutch becomes the same as
the pressure regulator setting, piston (7) is moved
down by pressure air against the force of spring
(12). Valve {6) moves down with piston (7) to stop
supply air from going through the regulator to line
{5) and to the output clutch.

SYSTEMS OPERATION

If the air pressure in ling (5) to the output
clutch has a decrease, the spring foree moves piston
() up and opens the valve (6).

The pressure regulator uses the pilot pressure
from the mechanically operated valves (B3) and
(E3) to change its pressure setting. Make reference
to MECHANICALLY OPERATED VALVE POSI-
TION to see in what speeds each valve (B3) and
(E3) is open to send pilot pressure.

In all the transmission speeds, the mechanicafly
operated valves send pilot pressure through a series
of valves before getting to the pressure regulator.
Make reference to AIR SYSTEM FOR SHIFT
FORKS (A), (M, AND (E) and make reference to
AIR SYSTEM FOR SHIFT FORKS (B) AND ((C).

13th Through 16th Speed

In 13th through 16th speed, neither valve (B3)
nor valve (E3) is open. Pistons (13), (15), and (17)
are against their lower stops and spring (12) is in its
longest assembled condition. In this condition, the
pressure setting is 19 psi (1.4 kg/em?).

El E!‘

AT1354X1

PRESSURE REGULATQR IN 13th THROLUGH 16th SPEED

3. Transmission supply line.
5. Line to output clutch.
6. Valve,
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7. Piston. 13. Piston.
8. Orifice. 15. Piston,
12. Spring. 17. Piston,



9th Through 12th Speed The pressure air to hole (18) in the pressure
regulator moves piston (17} up against its upper
stap, This movement gives spring (12) more comi-
pression and increases the spring force on piston

In 9th through 12th speed, valve (B3} is apen,
Pressure air from valve (B3) comes down line (2) to

the normally closed Vﬂl\:’@l:(g) and to hole (18) in (7). 1t now takes more air pressure to move piston
the pressure regulator. This pressure air opens the (7) down and close valve {6). In this condition, the
normally closed valve (9) to connect hole €16) to pressure setting is 37 psi (2.6 kg/cm?). '
hole (14) through valve (9). s '
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PRESSURE REGULATOR IN 9th THROUGH 12th SPEED

2. Linefrom vaive (83). 9. Normally closed valve, 16. Hole,

6. Valve. 12. Spring. 17. Piston.

7. Piston. 14, Hole, 18. Hole.
5th Through 8th Speed the pressure regulator. The pressure air from line
_ e ) (1} is stopped by valve (9). Hole (14) in the pres-
In Sth_th_rough 8th si})eed, valve (]:3)' is opeén. sure regulator is open {o exhaust (10) threough

Pressure air from valve (E3) comes down line (1) to valve (9),

the normally closed valve (9) and to hole {16) in
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PRESSURE REGULATOR IN 5th THROUGH 8th SPEED
1. Line from valve {E3}. 9. Normally closed vaive, 14, Hole.
6. Valve, 10. Exhaust, 15, Piston.
7. Piston, 12. Spring. 16. Hole,
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PRESSURE REGULATOR

The pressure air to hole (16) in the pressure
regulator moves piston (15) up against its upper
stop. This movement gives spring (12) more com-
pression and increases the spring force on piston
(7). It now takes more air pressure to move piston
(7Y down and close valve (6). In this condition, the
pressure setting is 74 psi (5.2 kg/em? ).

The reverse speeds also
setting.

have this pressure

1st Through 4th Speed

In 1st through 4th speed, both valve {B3) and
(E3) are open, Pressure air from valve (B3) comes
down line (2) to open the normally closed valve (9)
and to hole ¢18) in the pressure regulatoi. The
pressure air to hoele (18) moves piston (17} up

SYSTEMS OPERATION

against its upper stop. This movement has no effect
on the operation of the regulator in Ist through
4th speeds.

The pressure air from valve (E3) comes down
line (1), through valve (9) to hole (14) in the pres-
sure regulator. The pressure air in line (1) also goes
to hole €16) in the pressure regulator to move
piston (15} up against its upper stop. This move-
ment has no effect on the operation of the pressure
regulator in 1st through 4th speeds.

The pressure air to hole (14) in the pressure
regulator moves piston (13) up against its upper
stop. This movement gives spring (12) more com-
pression and increases the spring force on piston
(7). It now takes more air pressure to move piston
(7y down and close valve (6). In this condition, the
pressure setting is 92 psi (6.5 kg/em?).
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PRESSURE REGULATOR N 15t THROUGH 4th SPEED

1. Line fram valve (E3). 9. Normally closed valve. 15. Piston,
2, Line from valve {83). 12. Spring. 16. Hola.
6. Valve. 13. Piston. 17. Pistan.
7. Piston, 14. Hole. 18, Hale,
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RATIO SELECTION

QUICK FILL VALVE

The quick fill valve (4) lets pressure air from the
transmission supply line (3) go around the ball to
line (5) and to the output cluteh. This vajve gives a
passage for pressure air to directly fill the output
clutch from the transmission supply line. This lets
the output clutch fill more rapidly than if the pres-
sure air for the output clutch came through only

SYSTEMS QOPERATION

orifice (8) and the pressure regulator,

When the air pressure in the output cluteh be-
comes 6 psi (0.4 kg/om?), the quick fill valve
closes. With the quick fill valve closed, the pressure
air now must go through orifice (8) and through
the pressure regulaior to increase the air pressure
to the output clutch.
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QUIACK FILL VALVE
3. Fransmission supply line, 4. Quick fill valve, 5, Line to output clutch. 8. Orifice.

RATIO SELECTION

To make a ratio selection {(change from one
transmission speed to another) the ratio selector
and the transmission control must do the
following:

1. Keep the present gear ratic while the operator
is making the next gear ratio selection. This is
done by keeping the supply air to the air sys-
tem for the shift forks,

F\..)

Get the air system for the shift forks ready to
make a new gear ratio selection. This is done
by the remowval of the supply air to the air
system for the shift forks.

3. Begin the shift cy¢le. This is started by the
removal of the supply air to the air system for
the shift forks.

NOTE: A rotation lock is activated to prevent the
movement of the selector lever until the shift cycle
is complete.

4. Release the input clutch by sending pressure
air to it. Release the output clutch by the re-
moval of the pressure air Lo it.

5. Activate the mput and output brakes by
sending pressure air to them,

6. Give enough time between the brake applica-
tion and the movement of the shift {forks to be
sure the gear rotation has completely stopped.

7. Move shift forks by letting the supply air go to
the air system for the shift forks.

8. Release the input brake by the removal of
pressure air to it.
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SHIFT CYCLE CIRCUIT

9. Release the output brake (after giving enough
time for the shift forks to nove) by the re-
moval of pressure air to it.

10. Keep the clutches released until sl shift forks
have moved. This is done by the sensing
circuit. Make reference to SENSING
CIRCUIT.

11. Engage the input clutch by the removal of
pressure air to it.

12. Engage the output clutch by sending pressure
air toit.

3. Hold pilot pressure air in the air system for the
shift forks. Make reference to AIR SYSTEM
FOR SHIFT FORKS.

14, Remove the pilot pressure air {rom the me-
chanical valves in the ratic selector.

15. Release the rotation lock to let the sélector
lever be moved for the next shift. The ratio
selection is now complete,

SHIFT CYCLE CIRCUIT

After a shift cycle is complete, pressure air in
the shift cycle circuit is as shown in the schematic
on the following page.

Pressure air comes from the transmission supply
line (77) to the supply line (4) for the air system
for the shift forks. Make réference to AIR SYS-
TEM FOR SHIFT FORKS.

Pressure air from the sensing circuit (make refer-
ence to SENSING CIRCUIT) opens the normally
closed valve (20) to let pressure air from the trans-
mission. supply line {77) open the normally closed
valves (37), (38), (39), and (40). With these valves
open, pressure air can come from the transmission
supply line (77) through the quick fill valve (51)
and the pressure regulator (52) to thé line (53) for
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the output clutch. (Make reference to QUICK
FILL VALVE and PRESSURE REGULATOR)
Pressure air to the output clutch engages the
clutch, Make reference to QUTPUT CLUTCH.

Pressure air to line (15) for the input clutch goes
to exhaust (16) through the normuily open valve
(i2). The input clutch is now engaged by oil. Make
reference to INPUT CLUTCH,

Pressure air to the line (58) for the input brake
goes to exhaust (65) through the normally closed
valve {57). The input brake is not activated. Make
reference to INPUT BRAKE.

Pressure air to the line (75) for the output brake
goes to exhaust (68) and (74) through the nor-
mally open valves (70) and (71). The output brake
is not activated. Make reference to QUTPUT
BRAKE.

Pilot air to the line (23) for the mechanically
operated valves in the ratio selector goes to exhaust
{33) through the normally open valve (45).

Pressure air goes through line (55) to hold the
rotation lock (72) out of the engaged condition.

Pressure air goes to the neutral lock (76) to hold
it out of the engaged condition. The ratio selector
must be in the NEUTRAL position before the en-
gine can be started. This neutral lock is engaged
until encugh pressure air is available to move the
neutral lock (76) out of the engaged condition.
This prevents making a shift until enough pressure
ajir is available to the transmission control. The
neutral lock is held out of the engaged condition
through the remainder of the transmission
operation.

With the shift cycle circuit in the position
shown, a shift is complete and the fruck is moving
down the road. The shift cvele circuit is now ready
for the next shift.
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SHIFT CYCLE CIRCUIT IN NORMAL OPERATION {AFTER A SHIFT IS COMPLETE)

. Line from sensing circuit.
. Supply fine to shift forks.
. Normally open valve,

. Line for input ¢lutch,

. Exhaust,

. Normally closed valve,

1 tree 44 rmnnhanionilo moasata, ad ey

33.

Exhaust.

. Normally closed vaive.
. Normally closed valve,
. Normally ciosed valve,
. Normally ciosed vaive,
., Normally open valve..

PYadads £8 ol

52,
53.
55.
57.
58.
65,

Ealod

Pressure regulator,
Line for output clutch.
Lifve,

Normally closed vaive.
Line for input brake,
Exhaust.

o

70.
71,
72,
74.
75.
76.

Normally apen valve.
Normally open valve.
Rotation jock.
Exhaust.

L.ine for output brake,
Neutral lock.




MISSION OPERATION.)

When the selector lever {5) is mo
the normally closed shift vaive (17) 1
sure ait is sent through line (62) to
mally open valve (59). Pressure a
around the double check valve (6
mally ¢losed valve (10). This holds v

With the neormally open valve (f
pilot pressure air that holds the n
valve (46) open goes to exhaust (56
(59}, This lets valve (46) close,

When valve (46) is closed, the
from valve (46) to hold valve (10 o
and valve (10) is held open by the p1
he shift valve (17). This lets the shi
valve (10) to keep the transmissior
ratio,

The selector lever is now move
backward) to the desired gear rat
ment opens the mechanically oper
the shift forks in the correct seque
desired gear ratio. Pressure air is n
the mechanically operated valves foi
because valve {(45) is still closed.



SHIFT CYCLE CIRCLHIT

, Seiector lever.

10. Normally closed valve,

. Normaliy closed shift valve,
. Normally open valve.

. Normally closed valve,

. Exhaust,

. Noimally open valve.

. Line.

. Doubie check valve.

SYSTEMS OPERATION

itk

777

IR

I
T %
F———————‘—i] s_.-——--.
| |
10
4
¥
f
]
1
3 =y a
: )
| NED
/% Tt
1451 N =
R
Ni=Rs . |
45’} \B
NANE
: ]
5 L
P
N i
IN _
)
\,\
et
0 Q
N 0
i
]

At1895X1

SHIFT CYCLE CIRCUIT DURING A SHIFT (AFTER THE SELECTOR LEVER
HAS MOVEDR QUT OF THE DETENT IN THE RATIO SELECTOR!}
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SHIFT CYCLE CIRCUIT

50

After the selector lever (5} is moved to the de-

sired ratio, it is moved into the detent in the ratio
selector by spring force. This movement ¢loses the
shift valve (17) and lets the pressure air in line (62)
20 to exhaust through the shift valve. This removes
the pilot pressure from the normally closed valve
(10) and Iets it close.

When valve (10) is closed, the pressure air in line
(13) goes to exhaust (18) through valve (10). This
lets the normally open valve (45) open to send
pilot pressure air through line {(23) to the mectian-
ically operated valves for the shift forks, Also when
the pressure air in line (13) goes to exhaust, the

pressure air from the spring side of the rotation

fock (72) is removed. This lets the rotation lock
engage to prevent any farther movement of the
selector Iever until the shift cycle is compiete.

Also when valve (10) is closed, the pressure air
in line (31) goes to exhaust (I8) through wvalve
(10). This removes the pilot pressure from the nor-
mally open valve (41) to let it opén. Also when the
pressure air in line (13) goes to exhaust, the pilot
pressure that holds the normally closed valve (28)
open is removed and valve {28) closes.

SYSTEMS OPERATION



SHIFT CYCLE CIRCUIT SYSTEMS OPERATION
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SHIFT CYCLE CIRCUIT DURING A SHIFT (AFTER SELECTOR LEVER HAS MOVED BACK INTO DETENT}

5. Selector lever, 18. Exhaust. 41. Mormally open valve.
10. Mormally closed vaive. 23. Line to mechanically operated valves. 45, Normally open valve.
13. Line, 28. Normaliy ciosed valve. 62. Line.

17. Normakly closed shift valve. 31. Line. 72. Rotation lock.
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SHIFT CYCLE CIRCUIT

When valve (28) is closed, the pressure air in the
supply line (4) for the air system for the shift forks
goes to exhaust (36) through valve (28). This re-
moves all the pressure air from the air system f{or
the shift forks to make the system ready for a new
set of orders from the mechanically operated valves
in the ratio selector. Also when the pressure air in
the supply line (4) goes to exhaust, the pilot pres-
sure in line {1) from the air system for the shift
forks is removed from the normally closed valve
(t1). This Tets valve (11) close to prevent sfarting a
second shift cycle before the first cycle is
complete.

When there is no pressure air to the air system
for the shift forks, the sensing ¢ircuit lets the nor-
mally closed valve (20) close. This lets the pressure
air in lines (19) and (24) go to exhaust (29)
through valve (20), When the pressure air in these
lines go to exhaust, the pilot pressure is removed
from the normatly open valves (12}, (70), and (71).

The pressure air from the transmission supply
line (77) can now open valve (12} and go directly
to line (15) for the input clutch. This pressure air
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can now release the input clutch.

The pressure air from the transmission supply
line that goes through valve (12) also goes around
the double check valve (9) to close the normally
apen valve (22). When valve (22) 13 ¢losed, the pi-
lot pressure that holds the normally closed valves
{37, (38), (39), and {40) open is sent to exhaust
(21) through valve (22). This lets valves (37), (38),
(39), and (40) close and the pressure air in line
(53) to the output clutch goes te exhiaust through
these valves, Now spring force in the output clutch
can release the output clutch.

The pressure air from the transmission supply
line that goes through valve (12) also goes to the
supply side of the normally closed valves (48),
(73), and (57).

The pilot pressure that holds the normally open
valve (48) closed is let go to exhaust (36) through
orifice (42) and valve (28). The orifice (42) givés a
delay in the time necessary to open valve (48). This
delay lets the clutches release fully before the
brakes are activated.
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SHIFT CYCLE CIRCUIT

When the pilot pressure that holds the normally
open valve (48} closed goes completely to exhaust
(36), valve (48} can open. When valve (48) opens,
pressure air from the transmission supply line (77)
can go through valve (48), around the double
check valve (61), to open the normally closed valve
(73). Wherni valve (73) is open, pressure air from
line (64) can go through valve (73), through the
normally open valves (70) and (71) to line (75) for
the output brake. This pressure air can how acti-
vate the output brake.

The pressure air that goes through vaive (73) is
sent through line (69) to move the double check
valve {(61) up. This check valve movement lets pres
sure air from line (64) hold valve (73) open. The
pilot pressure from valve (48) to vaive (73) is not
necessary to keep valve (73) open.

Also, when valve (48) opens, pressure air from
the transmission supply line (77) can go through
valve (48) to open the normally closed valve (57).
Wlhen valve (57) is open, pressure air from line (54)
can go through valve (37) to the line (58) for the
input brake. This pressure air can now activate the
input brake.

Now both clutches are released and both brakes
are activated. The gear group of the transmission
has no rotation.

The pressure air from valve (48) to (73) and (57)
also can go through line {63), through orifice (60),
to volume (67). As the pressure air fills volume
(67), there is a gradual increase in pressure in lire
(27). This pressure air goes around the double
check valve (25) to the pilot side of the normally
closed valve (35). When the pressure of the air is
high enough, valve (35) will open.

SYSTEMS OPERATION
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SHIFT CYCLE CIRCUIT

When valve (35) opens, pressure air from the
transmission supply line (77) can go threugh the
normally open valve (41), through line (34) to
move the double check valve {25) up. This check
valve movement lets pressure air from the trans-
mission supply line {(77) hold valve (35) open. The
pilot pressure from volume (67) to valve (35) is not
necessary to keep valve (35) open.

The pressure air from valve (35) goes around the
double check valve (26) to open the normally
closed valve (28).

When valve (28) is opened, pressure air from the
transmission supply line (77) can go through valve
{28} to supply line (4) for the air system for the
shift forks. Pressure air in the air system for the
shift forks moves the shift forks to their new pesi-
tions as ordered by the mechanically operated
valves in the ratio selector.

When the air system for the shift forks has pres-
sure air, pilot pressure in line (1) from the air sys-
tem for the shift forks opens the normally closed
valve (11),

The pressure air that goes to line (4) also goes to
the supply side of the normally ciosed valve (20)
and to line {30). The pressure air from line (30)
goes around the check valve {44) through orifice
(43) to fill volume (32). As the pressure air fills
volume (32), there is a gradual increase in pressure
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to the pilot side of the normally open valve (48).
When the pressure of the air is high enough, valve
(48) will close.

When valve (48) closes, the pilot air that holds
valve {57) open goes to exhaust (50) through valve
(48). This lets the pressure air in ling (538) to the
input brake go to exhaust (63) through valve (57).
The input brake is now released.

The pressure air from valve (33) can also go up
lie (14), through orifice {8) to fill volume (7). As
the pressure air fills volume (7), there is a gradual
increase in pressure around the double check valve
{6} to line {(19) and to line ¢2). When the pressure
of the dir in line (19) is high enough, the normally
open valves (70) and (71) will close.

When valves (7Q) and (71) are closed, the pres-
sure air in line (75) to the output brake goes to

exhaust (68) and (74) through valves (70) and
(71). The output brake is now released.

If valve (20) is opened by pressure air from the
sensing circuit before volume (7) is filled, the pres-
sure air from valve (20) will move check valve (6)
up and send pressure air directly to valves (70) and
{71) to close them. When valve (20) is opened, the
time delay causcd by volume (7) has no effect.

Pressure air also goes through line (2) to the
ratio selector,
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SHIFT CYCLE CIRCUIT DURING A SHIFT [AFTER VALVE (35} OPENS]
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vdalve (59) to move the double check valve (4¢
This check valve movement lets pressure air
the transmisston supply line (77) hold valve
open. The pilot pressure from line (2) to valwe
is not necessary to keep valve (46) open.

The pressure air that goes through valve
also moves the double check valve {66) up am
to the pilot side of the normally closed valve
This pressure air opens valve (10} 10 let presst
from the transmission supply line (77) go th
valve (11) to close the normally open valve
When valve (41) is closed, the pressyre air i
ume €7) goes to exhaust (47) through valve (4

The pressurc air that goes through valve
also goces around double check valve {26} 1
pilot side of valve {28). This pressure air tak
place of the original pilot pressure from valv
(now sent o exhaust) to hold valve (28) open

The pressure air that goes through wvalve
also goes to the pilot side of the normully
valve (45). This pressure ajr closes valve (4
lets the pilot pressure in line (23) to the m
ically operated valves for the shift forks go
fraust (33) through valve (45).

The pressure air to valve (45) also goes
rotation lock (72) to release it.
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SYSTEMS OPERATION

. Line,

. Volume,
. Normally closed valve,

. Normally closed valves.

. Line to mechanically operated valves,
. Double check valve.

. Normaliy closed valve.
. Exhaust.
. Normally open valve,
. Normally open valve.
. Normally closed valve.
. Exhaust.

AMTEOXT

. Double check valve,

. Normally open valve,

. Douhle check valve.

. Rotation lock.

. Transmission supply line.
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SHIFT CYCLE CIRCUIT

60

When all the shift forks have moved correctly,
the sensing circuit will send pressure air through
line (3) to the pilot side of the normally closed
valve (20). This pressure air will open valve (20),

When valve (20) is .open, pressure air is sent
through valve (20) to the supply side of the nox-
mally open valve (22), to the pilot side of the nor-
mally open valve (12), and around the double
check valve (8) to the pilot sides of the normally
open valves (70) and {71).

The pressure air to the pilot side of valve (12)
closes valve (12) and lets the pressure air in line
(15) to the input ¢lutch go to exhaust (16) through
valve {12). Now the input clutch can engage.

When the pressure ajr in line (15) to the input
clutch goes to exhaust, the pressure air that goes to
the pilot side of the normally open valve (22) ¢an
go to exhaust (16) through check valve (9) and
through valve (12).

The pressure air from valve (20) can now open
valve (22) and go io the pilot sides of the normally
closed valves (37), (38), (39), and (40). This pres-
sure air opens these valves and lets pressure air
from the pressure regulator (52) go through these
valves to line (53) to the output clutch. This pres-
sure air will engage the output clutch.

NOTE: Valve (22) does not open until the air pres-
sure in Hne (15) to the input clutch has been
Towered to 50% of the system pressure. This delay
Jets the input clutch engage before the output
clutch engages.

The pressure air that is sent to the pilot sides of
valves (70) and (71) takes the place of the original
pilot pressure from valve (41} (now sent to ex-
haust) to hold valves (70) and (71) closed.

The shift is now complete and the shift cycle
circuit 18 now ready for the next shift.

SYSTEMS OPERATION



SHIFT CYCLE CIRCUIT
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., Liné from sensing circuit.
. Double check valve.

. Double check valve,

. Normalily open valve,

. Line for input clutch,

. Exhaust,

20.
22.
a7,
38.
39,

SHIFT CYCLE CIRCUIT AFTER SHIFT IS COMPLETE

MNormally closed vafve.

Normally open valve.

Naormally closed vaive.
Normatly closed vaive.
Nermally closed valve,

40,
52,
53,
70.
71,

AT1701X1

Narmalty closed valve.
Pressure regulator,
Line for output clutch.
Normally open valve,
Normally open valve,
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PRESSUBE REGULATOR, CLUTCHES
AND BRAKES

PRESSURE REGULATOR ADJUSTMENT

1. Connect an air pressure gauge to the gauge
hole {1) for the output clutch.

2. Start the engine.
3. Put the selector lever in 16th speed.
4. The pressure reading must be 19x2 psi

(1.4 = 0.1 kg/em*) with 120 psi (8.4 kg/cm?)
air pressure (truck air) to fhe transmission
control,

5. The air pressure to the output clutch ¢an be
adjusted by the addition or removal of shims
(2) in the pressure regulator.

PRESSURE CHANGE TO THE QUTPUT CLUTCH
BY THE ADDITION OF REMOVAL OF ONE -SHIM

i C
Shim . Thicksness hange In .
Part No. in, mm psi kg/em?
9N1574 010 0.25 1 0.07
ON1575 830 0.76 3 021

NOTE: With 90 psi (6.3 kg/cm?) air pressure (shop
air) to the transmission control, the pressure read-
g must he 22.4 + 2psi (1.6 + 0.1 kgiem?),

AIR TESTS FOR CLUTCHES AND BRAKES

Shop air cah be put into the transmission hous-
ing to operate the clutches and brakes one at a
time. This test is used to find leaks in a clutch or
brake. It does not test the transmission controls for
correct operation.

Remove the transmission contrels and put pres-
sure air into the correct hole for each clutch or
brake one at a time. A large air leak inside the
transmission gives the indication that the specific
clutch or brake has damaged seals. Make the neces-
SaTy Tepairs.

NOTE: There are two holes (4} and (5) that go to
the output clutch. One of these holes must havea
plug on it during the test of the output clutch.
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TESTING AND ADJUSTING

Lie

PRESSURE ADJUSTMENT FOR OUTPUT CLUTCH
1. Gauge hole, 2, Shims.

ADTZIOXZ

AR HOLES FOR CLUTCHES AND BRAKES

1, Output brake hole. 2. input clutch hele. 3. Input brake
hole. 4, Qutput clutch fiole. 5. Output clutch hole,



FLYWHEEL AND FLYWHEEL HOUSING

FACE RUNOUT (axial eccentricity)
OF THE FLYWHEEL

1. Install the dial indicator as siiown. Put a force
ot the crankshaft the same way before the
indicator is read so the crankshaft end clear-
ance {(movement) is always remaoved,

FaF12x1

CHECKING FACE RUNQUT OF THE FLYWHEEL

2. Set the dial indicator to read .000 in. (0.0
mm).

3. Turn the flywheel and read the indicator every
90°.

4, The difference between the lower and higher
measurements taken at all four points must
not be more than .006 in, €0.15 mm), which is
the maximum permissible face runout (axial
eccentricity) of the flywheel.

BORE RUNOUT (radial eccentricity)
OF THE FLYWHEEL

1. Install the dial indicator (3) and make an
adjustment of the universal attachmeént (4) so
it makes contact as shown.

2. Set the dial indicator to read .000 in. (0.0
min).

3. Turn the flywheel and read the indicator every
90°.

4. The difference between the lower and higher
measurements taken at all four points must
not be more than .006 in. (0.5 mm), which is
the maxinum permissible bore ranont (radial
eccentricity} of the flywheel,

5. Runout (eccentricity) of the bore for the pilot
bearing for the flywhel clutch, must not
exceed 005 in. (0.13 mm).

TESTING AND ADJUSTING

41062

CHECKING BORE RUNQUT OF THE FLYWHEEL

1. 7H1945 Holding Red, 2, 7H1645 Holding Rod, 3.
7H1942 \ndicator. 4, 7H1940 Universal Attachment.

FACE RUNOQUT (axial eceentricity) OF THE
FLYWHEEL HOUSING

If any method other than given here is used,
always remember bearing clearances must be re-
moved to get cotrect measurements.

1. Fasten a dial indicator to the crankshaft flange
so the anvil of the indicator will touch the face
of the flywheel housing.

ABIORTZXRY

CHECKING FACE RUNOUT OF THE
FLYWHEEL HOUSING

7. Put a force on the crankshaft toward the rear
before reading the indication at each point.

3, With dial indicator set at 000 in. (0.0 mm) at
location (A), turn the crankshaft and read the
indicator at locations (B), {C) and (D).
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FLYWHEEL AND FLYWHEEL HOUSING

CHECKING FACE RUNOUT OF THE
FLYWHEEL HOUSING
A. Bottom. B. Right side. C.Top. D. Left side.

4. The difference between lower and higher

measurements taken at all four points must
not be more than .012 in. (0.30 mm), which is

the maximum permissible face runout (axial
eccentricity) of the flywheel housing.

BORE RUNOQUT ({radial eccentricity) OF THE
FLYWHEEL HOUSING

1. Fasten the dial indicator as showrn so the anvil
of the indicator will touch the bore of the
flywheel housing.

ARLDZT1 X

CHECKING BORE RUNOQUT OF THE
FLYWHEEL HOUSING

2. With the dial indicator in position at (C), ad-
just the dial indicator to “0" {zero)}. Push the
grankshaft up against the upper main bearing.
Write the measurement for the bearing clear-
ance on line 1 in column (C) of the chart.
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TESTING AND ADJUSTING

C (TOP)

A10G233X

oo

A (ROTTOM)

CHECKING BORE RUNOUT OF THE
FLYWHEEL HOUSING

. Divide the measurement from Step 2 by 2.

Write this number on line 1 in ¢columns (B)
and (1) of the chart.

. Turn the crankshaft to put the dial indicator

at {A). Adjust the dial indicator to “0” (zero).

. Turn the crankshaft counterclockwise to put

the dial indicator at (B). Write the measure-
ment on the chart.

Twrn the crankshaft counterclockwise to put
the dial indicator at (C). Write the measure-
ment on the chart.

. Turn the crankshaft counterclockwise to put

the dial indicator at (D). Write the measure-
ment on the chart.

Add lines I and [I by columns.

CHART FOR DIAL INDICATOR MEASUREMENTS

Position of
dial indicator

S —

Line

No. A B € ]
Correction for bedring clearance i 0
Dial Indicator Reatling 1 0
Total bf Line 1 & 2 : 11 | a R B -

*Total Vertical sccentricity (put of round).
**Subtract the smailer No. from the larger No, The difference is

tha total horizontal eccentricity.
v A1D234x1




FLYWHEEL AND FLYWHEEL HOUSING TESTING AND ADJUSTING

9, Subtract the smaller number from the larger
number in ling I1I in columns (B) and (I)) of
the chart. The result is the horizontal runout.
Line I1I, cotumn (C) is the vertical runout.

10. On the graph below, find the point of intet-
section of the lines for vertical and horizontal

eccentricity.
in . .0f2 . . r AYDZ35X]
mm (0,30 i |

- -
OT ACCERTABLE |

i 1 ; i
]

o] 3 .002 L .G0& =.008 +.008 = .o .12 in
[0.051 {a.10 16.15¢ {0.20} 16.25) 10°30) mm

11. If the point of intersection is in the range
marked “acceptable” on the graph, the bore is
in alignment. If the point of intersection is in
the range marked “not acceptable™ on the
graph, do Step 12.

12. Loosen the bolts holding the {lywheel housing
to the cylinder block. Hit the flywheel housing
lightly with a hammer to put it in the correct
position. Tighten the bolts haolding the fly-
wheel housing to the cylinder block and do
Steps 1 through 11 again.
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TROUBLESHOOTING

TESTING AND ADJUSTING

TROUBLESHOOTING

These troubleshooting procedures are limited to
those that can be done with normal shop tools.
Pevelopment work is being done on a special test
box. When the box is available, new trouble-
shooting procedures will be given to make the job
easier and faster.

NOTE: The transmission must be at operating tem-
perature. before good test indications can be given,
A cold transmission can give indications that prob-
lems are present. These indications can go away
when the fransmission is warm (above approxi-
mately 100°F (38°C). Let the engine run for
approximately 10 minutes with the transmission in
NEUTRAL: The fransmission must feel warm to
the hand before tests can be done.

CAUTION: Do not operate the engine at high idle
with the transmission in gear and the truck brakes
activated, This action will cause damage to the in-
put ¢lutch.

Singe the 9N1681 Manifold Group of the trans-
mission controls is to have replacement as a unit,

no troubleshooting of the componenis of the

ON1681 Manifold Group is given,

VAN

NOTE: Shifts are normally made with the truck
moving down the read and the driveshaft turning.
Some times the gears will not engage correctly
when the driveshaft is not turned. If a complete
shift is not made (gears do not engage correctly)
during a test, furn the driveshaft by hand before
going on to the next part of the test.

WARNING: For safer tests the drive wheels
of the truck must be off the ground to pre-
vent mavement of the truck.

CAUTION: A direct drive ratio selector must be
used with a direct drive transmission, An overdrive
ratio selector must be used with an overdrive
transmission. Do not mix the ratio selector and the
transmission.

NOTE: Air pressure gaiiges are necessary and must
have a range of O to 150 psi (0 to 10.5 kg/em?*).
All gauge holes in the transmission control have
1/8-27 NPTF thread. The volume for the air in
these gauges can cause an increase in shift times.

ILLUSTRATIONS OF COMPONENT LOCATIONS

AirCylinders ... ... e e P
Fiange for Air Line at Ratio Selector . ... .. ...
Fiange far Air Line at Transmission Control ... .. ;
Gauge Hole and Breather Location ... . ... . ... .

Shift Forks ... i e e e
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TESTING AND ADJUSTING

PROBLEM INDEX

TROUBLESHOOTING
Problem
1. Engine Does Not Turn Driveshaft.in Any
Speed Forwardor Reverse . . o . ... ... ...
2. Engine Turns Driveshaft in All Forward Speeds
But Wiil Not Turn Driveshaft |n Any Reverse
Speeds ... ... e e
3. Engine Does Not Turn Driveshaft in 1st, 2nd,
5th, 6th, 9th, 10th, 13th, 14th, or 1st Reverse .
4. Engine Does Not Turn Driveshaft in st Thru
4thand Sth Thru12th . ... ... ... .. ..
5. Engine Does Not Turn Driveshaft in 1st, 3rd,
Bth, 7th, Bth, 11th, 13th, 15th, or 15t Reverse
{DIRECTDRIVEONLY) . ..............
6. Engine Does Not Turn Driveshaft in 2nd. 4th,
Bth, &th, 10th, 12th, t4th, 16th, or 2nd Reverse
{OVERDRIVEONLY) . ... ... . oot
7. Engine Does Not Tern Driveshaft in 1st Thru
Bth Speed Forward or'in Any Reverse Speed . . .
8. Engine Does Not Turn Driveshaftin Any
Forward Speed ... ... .... .. e
9. Engine Does Nat Turn Driveshaft in 3rd, 4th,
7th, 8th, 11th, 12th, 15th, 16th, or 2nd Reverse
10. Engine Does Not Furn Driveshaft in bth Thru
8th, 12th Thru 16th, or in Any Reverse Speed .
11. Engine Does Not Turn Driveshaft in 2nd, 4th,
Gth, Bth, 10th, 12th, 14th, 16th, or 2nd
Reverse (DIRECT DRIVE ONLY} ... ... ...
12.  Engine Does Not Turn Driveshaft in 1st; 3rd,

5th, 7th, 9th, 11th, 13th, 15th, or 1st Reverse
(OVERDRIVE ONLY} . ... ..... e

Page

75

78

77

78

Probiem

13.

14.

15.

16.

7.

18.

19.

20.

21.

22.

Engine Does Not Turn Driveshiaft in Sth Thru
16th Speeds . .. ... .. e
Selector Lever Can Not Be Moved Qut of the
Neutral Position ... ..... .. ...........
Engine Does Not Turn Power Take-Off in
Neutral ... .. o i e
Truck Moves with Engine at Low Idle and the
Transmission in @ Forward Speed

Transmission Housing Breather Shows an Air
Leak After the Shift is Complete (DIRECT
DRIVEONLY) ... . . . e o o,
Transmission Housing Breather Shows an Air
Leak After the Shift is Complete (QVERDRIVE
ONLY ) e ey
When the Selector Lever is Moved From st
Speed Thria Eaeh Detent Toward 16th Speed,
the Transmission Goes Front 2nd Speed, to

1st Speed, to 4th Speed, to 3rd Speed, to 6th
Speedandsoon . ... .. .. . ..
T_r'ansmiss'ion Feels Like It Is Engaged, Then

Not Engaged, Then Engaged Again. Transmission
AlsoHas Noise ... ... . ... . . ...,
Transmission Has & Decrease in Oil Level with
an Increase in the Ol Leve! in the Engine . . .. .

Transmission Gears Make Noise During A
Shift . e e

Page
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TROUBLESHOOTING TESTING AND ADJUSTING

DIRECT DRIVE AND OVERDRIVE

Problem 1 ENGINE DOES NOT TURN DRIVESHAFT IN ANY
SPEED FORWARD OR REVERSE

Check oil levei in transmission

If oil levet is correct, If oil Jevel is not correct,
add il to correct level,
l Check to see if output ciutch has air pressure 1
I?iavu'tput cluteh has: if output clutch does
| air pressure, not have air pressure,

Check oil foran indication of a burned clutch

If indication of a burned | | If indication of a burned
) clutch is present, clutch is not present,
Check to see if input and output brakes have pressure
l If brakes have pressure, l lllf brakes don‘'t have pre'ssurel
[ Make a replacement of | [Gear.grwp has damage J
the 9N1681 Manifold Gp.|
If transmission has a Power Take-Off, engage Power If transmission does not have a Power Take-Off,
Take-Off and ook for rotation. inspect rear ciutch for damage.
. —'l ! iy . LT
if PTO has rotation, ! l ¥ PTO doesn 't have rotation If output clutch has If output clutch does not
} ’ ¢ damage, g i have damage,
Output clutch has damage { {Enput clutch has damage l

, Make a repair 1o output

} Input clutch has damage. l
cluteh.
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TROUBLESHOOTING TESTING AND ADJUSTING

Check to see if hand valve is pushed in
] l

'.If valve is in, ] I valve is not in, push

] P valve in.

Check to see if prassura air is going to transmission
from truck air supply.

H air is going to | I air is not going to
transmission, | transrmission,

3 Correct problem in
truck air system,

1

Check air line assembly for damage or leaks.
Check air line assembly connections to ratio selector
and transmission control for lezks.

l H there are no.leaks, . ] l If there are leaks, }

I

] Make repairs. ‘

’ Check to see if input clutch has préssure l
l H input ¢lutch has pressure, if input elutch does not-have pressure,
Check to see if input and output brakes have pressure Listen for large leak in output ¢iuteh area
If brakes have pressure, f I If brakes don't have pressureJ Ff leak is present, } ] If no teak is present,
Make a replacement of lnstall.a new seal in the
8N1681 Manifold Group . output clutch pistan,
——— A
Move selector jever out of the detent Check output clutch to see if pistan can move
if driveshaft turns, | [ driveshaftdoes notturn, | [ If piston can't move, | [1f piston can move,
1. Inspect vaive {48} in Make a replacement of the Make repair to output
ratio selector for dam- 9N 1681 Manifold Group, clutch,
aged seal.. - -
2. Inspect valve (49} in 1
ratio selector for free ' Inspect valve {N) in ratio selector ]
mavement. I |
3. Inspect vaive {59) in | 1 valve is bad, [ | If valve is good, |
ratio sefector for free
mgovement. : . : Y
4, Inspect valve (B8} in [ Make repairs. Make a replacement of the
ratio selector for free o aN1681 Manifald Group,
‘movement. '
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TROUBLESHOOTING

Problem 2

DIRECT DRIVE AND OVERDRIVE

ANY REVERSE SPEEDS.

ENGINE TURNS DRIVESHAFT IN ALL FORWARD
SPEEDS BUT WILL NOT TURN DRIVESHAFT IN

[ Check. air pressure at REVERSE gauge hole.

I

l

H REVERSE has
| pressure.

{f REVERSE does not
have prassure,

—

TESTING AND ADJUSTING

—

Check gear group to see if shift fork (C) can move
toward front of fransmission,

I1f fork can move,

J [ H fork can not move J

i Make repairs. _ l

1

Check to se

e if piston in air cylinder (C2) can move:

] If piston can move,

] llf piston can not move, J

Make repairs. ]

|

is open.

Check sensing hole in air cylinder (C2) to see if it

If hale is open,

| [ 1f hote is not open, |

Make a replacement oft
gN1681 Manifold Group.

Iﬂ !Open (clean out) hole ‘l

70

Check air line assembly for damage or feaks.
Check air line assembly connections to ratio selector
and transmission contral for leaks.

If there are no leaks,

i i It there are leaks, {

inspect and make repairs
to valve (C3) in ratio

selector.

| Ma.ke répairs. I




TROUBLESHOOTING TESTING AND ADJUSTING

DIRECT DRIVE AND OVERDRIVE

Problem 3 ENGINE DOES NOT TURN DRIVESHAFT IN 1st,
2nd, bth, B;h, 9th, 10th, 13th, 14th, or 1st REVERSE

€heck air line assembly for damage or leaks.
Check air line assembly connections to ratio selector
and transmission control for leaks,

rlf there are no leaks, If there are leaks,

Make repairs.

Check gedr group to see if shift fark (A} can move
toward front of transmission.

{ If fork can move, J . i fork can not move

Check to see if piston in air cylinder {A2) can move,

H piston can move, If pistan can not move,

Make repairs.

]

Check sensing hole in air eylinder (A2) to see if it
is open,

{ if hole. is open, k ! If hole:is not open, J

f_ Open {clean sut) hole. i

—

I Inspect valve {A3} in ratio selector. 1

malve is good, E | If valve is bad, ]

Malke a replacement of J Make repairs. ]
GN1881 Manifold Group
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TROUBLESHOOTING TESTING AND ADJUSTING

DIRECT DRIVE AND OVERDRIVE

Problem 4 ENGINE DOES NOT TURN DRIVESHAFT IN fst,
THRU 4th AND 9th THRLU 12th SPEEDS.

Check air line assembly for damage or leaks.
Check air line assembly connections to ratio selector
and transmission control for leaks.

If there are no leaks, l 1 If there are isaks, }
l

! Make répairs, }

Check gear group to see if shift fork (B} can move
toward rear of transmission.

If fork can move, ] l if fork can nat move ;

| Make repairs.

]

Check to see if piston in air cylinder {B1) can mave.

If piston can move, { If piston can nat move, |

L Make repairs.

1

Check sensing hote in air cylinder {B1) to see if it
is open,

if hole is open, ‘ 1§ hole is not open, E

r Open {clean out). hele. |

tnspectvalve (B3} in ratio selector.

] i valve is good, . . H ﬁaive is bad, i
Make a replacement of [ Make repairs. ]
AN1681 Marnifold Group.
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TROUBLESHOOTING

Probiem b

DIRECT DRIVE ONLY

ENGINE DOES NOT TURN DRIVESHAFT IN 1st,
3rd, Bth, 7th, 8th, 11th, 13th, 15th, or st REVERSE.

|

Check air line assembly for damage or leaks,
Check air line assembly connections te ratio selector
and transmission contral for feaks.

if there are no leaks, l If there are leaks, —i

Make repé‘irs. T

_

Check gear group to see if shift fork (D) can move
toward front of transmission.

H fork can move, _ i if fork can not move l

’ Mak.e répai;s. | ]

1

Check to see if piston in air cylinder (D2} can move,

if piston can move, ‘ If piston can not move,

Make repairs.

1

is open.

Check sensing haleé in air cylinder (D2) to see if it

If hole is open, 1 f If hole is notopen; ’

| Open (cigan out). hole. I

1

inspect valve {(D3) in ratio selector.

J$ valve is good, || Hvalveis bad,

L |

9N1881 Manifold Group.

Ma.ke a rerjiacement of | Make repairs. “

TESTING AND ADJUSTING
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TROUBLESHOQTING TESTING AND ADJUSTING

OVERDRIVE ONLY

Problem 6 ENGINE DOES NOT TURN DRIVESHAFT IN 2nd,
4th, Bth, 8th, 10th, 12th, 14th. 16th or 2nd REVERSE.

Check air line assembly for damage or leaks.
Check air line assembly connections to ratio selector
and transmission control for ieaks.

if there are no leaks, ’ If there are leaks,

J Make repairs.

Check gear group to see if shift fork (D can move
toward front of transmission.

If fork can mave, 1 i fork can not mave

| Make repairs.

Check to see if piston in air cylinder {D2) can move,

If piston can move, i If pistor can not move,

Make repairs.

R

Check sensing hole in air cylinder (D2) to see if it
is open.
If hole is open, If hole is not open, J

Open {clean out} hole.

I

inspect valve (D3) in ratio selector.

[ If valve is good, { if valve is bad,
Make a replacement of Make repdirs,
IN1681 Manifold Grougp. =
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TROUBLESHOOTING

Problem 7

DIRECT DRIVE AND OVERDRIVE

ENGINE DOESNOT TURN DRIVESHAFT IN 1st THRU
B8th SPEED FORWARD OR IN ANY REVERSE SPEEDS.

Check air line assembly for damage or leaks. _
Check air line assembly connections to ratio selector
and transmission control for leaks.

[ If therg are no leaks, ' ]

If there are leaks,

1

‘ Make repairs. 7

toward rear of transmission.

Check gear group to see if shift fork (E) can move

H fork can move, l

1

It fork can not move

J Make repairs.

Check to see if piston in air cylinder {(E1) can move. j

if piston can move,

If piston can not move,

1

Make repairs.

is opern.

Check sensing hole in air cyfinder (E1) to see if it

If Kole is.open,

if hole is not open,

Open (clean out) hole.

Inspect valve {E3) in ratio selector.

I If valve is good,

f
: 1fvalve is bad,
£ " "

l

Make a replacement of
9N1681 Manifold Group.

{ Make repairs.

TESTING AND ADJUSTING
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TROUBLESHOOTING

Problem 8

76

DIRECT DRIVE AND QVERDRIVE

- FORWARD SPEED.

ENGINE DOES NOT TURN DRIVESHAFT IN ANY

Check gear group to see if shift fork {C) c_an. move
toward the rear of the transmission.

If fork can move, ] | If fork can not move,

r

Make repairs.

l

Check to see if piston in air ¢ylinder {C1) can move.

Ff piston can move, i If piston ¢an not meve,

Make repairs.

|

Check sensing hole in air oylinder {C1) to see if it
is open.

T ]
If hole is apen, i If hole {s nct open,

Ope'n {clean out) hole.

Inspect valve (C3} in ratio selector to see if it has
free movement.

[ If valve can mave, ( if valve can not move, J

Dake 4 replacement of ] Make repairs.

9N1681 Manifold Group

TESTING AND ADJUSTING



TROUBLESHOOTING TESTING AND ADJUSTING

DIRECT DRIVE AND OVERDRIVE

Problem 9 ENGINE DOES NOT TURN DRIVESHAFT IN 3rd, 4th,
7th, 8th, 11th, 12th, 15th, 16th, OR 2nd REVERSE.

Check gear group to see ifshift fork {A)can mave
toward the rear of the transmission.

if fork can move, If fork can not move, I

Make repairs. J

Check to see if piston in air cylinder {A1) can move.

i piston can move, ' [ if piston can not move,

‘ Make repairs.

Check sensing hole inair cylinder (A1) to see if it
is open,
if hole is open, If hole is not open, ) ‘

Open {clean out) hole. l

|

Inspect valve (A3) in ratio selectar to see if it has
free moverment.

If valve can move, % If valve can not move, |

Make a replacement of Make repairs.
“9N1681 Manifold Group
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TROUBLESHOOTING

Problem 10

78

DIRECT DRIVE AND OVERDRIVE

TESTING AND ADJUSTING

ENGINE DOESNOT TURN DRIVESHAFT IN 6th THRU

8th, 12th THRU 16th, OR iN ANY REVERSE SPEEDS,

Check gear group to see if shift fork {B} can move
toward the front of the transmission.

If fork can movs,

If fork can not move,

Make repairs.

Check to see if piston in air cylinder {B2) can move,

|

If piston can move,

i 1f piston can not move,

[ Make repairs.

Check sehsi'ng hole in air cylinder (B2} to see if it

is open.

tfhole is open,

if hole is not open,

' Gpen {clean out} hale.

Inspect valve {B3) in ratio selector to see if it has

free movement.

tf valve can move,

if valve can not move,

Make a replacement of

9N1681 Manifold Group |

Make repairs.




TRCUBLESHOOTING

Problem 11

DIRECT DRIVE ONLY

ENGINE DOES NOT TURN DRIVESHAFT IN 2nd, 4th,

Bth, 8th, 10th, 12th, t4th, 16th, OR 2nd REVERSE.

Check gear group to see if shift fork (D) can move
toward the rear of the transmission.

If fork can move,

If fark can not move,.

l

Make repairs.

- Check to see if piston in air eylinder (D1) can mave,

if piston can move,

If piston can not move,

Make repairs.

Check sensing hole in air cylinder {D1) to see if it

is open.

If hole is open, ]

- 1f hotfe is not open,

Open (clean opt) hole.

Inspect valve {D3} in ratio selector to see if it'has

free mavement.

If valve can move,

H valve can not move,

Make a replacement of
9N 1681 Manifold Group.

Make repairs.

TESTING AND ADJUSTING
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TROUBLESHOOTING

Problem 12

80

OVERDRIVE ONLY

ENGINE DOES NOT TURN DRIVESHAFT IN 1st, 3rd,
5th, 7th, 9th, 11th, 13th, 15th, OR fst REVERSE.

Check gear group to see if shift fork (I} can move
taward the rear of the transmission.

If fork can mave,

If fark can not move,

I

1

Make repairs.

Check to see if piston in air cylinder {D1) can move.

¥ piston can move,

’ i piston ¢an not move,

Make repairs.

TESTING AND ADJUSTING

Check sensing hole in air cylinder (D1) to see if it

1 is.open,

H hole is open,

If hole is not open,

l

l

Open (clean out) hols.

inspect valve (D3} in ratio seiector to see if it has

free movement.

ff valve can move,

if valve can not move,

|

I

Make a replacement of
ON1681 Manifold Group

Make repairs,




TROUBLESHOOTING

Problem 13

DIRECT DRIVE AND OVERDRIVE

ENGINE DOESNOT TURN DRIVESHAFT IN gth

THRU 16th SPEEDS.

Check gear group to see if shift fork (E) can move
‘toward the front of the transmission..

i fork can move,

rif fork can not move,

|

Make repairs.

Check fa see if piston in air cylinder {E2) can move.

If piston can move,

{ If piston can not move,

[ Make repairs.

Check sensing hole in air eylinder (E2) to see ifit

5 open.

if hole is open,

if hole is not open,

Open {clean out} hole.

Inspect valve {E3) in ratio selector 10 see if it has

 fres movement,

TESTING AND ADJUSTING

H valve can move,

H valve can not move,

Make a replacement of

9N1681 Manifoid Group.

Make repairs.
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TROUBLESHOOTING

Problem 14

82

DIRECT DRIVE AND OVERDRIVE

SELECTOR LEVER CAN NOT BE MOVED QUT OF
THE NEUTRAL POSITION.

' Check to see if hand valve is pushed in

if valve is in, if valve is not in, push
; valve in.

|

1

Check to see if pressurg air is going to transmission
from truck airsupply.

If air is not going to
transmission,

If air is going to
transmission,

Correct problem in
truck air system

Check air line assembly for damage or leaks.
Check air lifie assembly connections to ratio selector
and transmission-contro! for leaks,

l | |

L If there are no leaks, rlf there are leaks,

I

EMake repairs.

Check Neutral lock for leaks of damage.

i Neutral [o'{:k is godd., i If Neutral lock is bad,

|

|

Ll\ﬁa_ke repairs.

]

Check rotation fock for Ieaks' or damage.

| |

f_llf rotation lock is good, f Irlf rotation lock is bad,

|

|

! Make a {epEacefﬁe'ﬁt of * Make repairs.
9N1681 Manifold Group

TESTING AND ADJUSTING



TROUBLESHOOTING

Problem 15

TESTING AND ADJUSTING

DIRECT DRIVE AND OVERDRIVE

' ENGINE DOES NOT TURN POWER TAKE-OFF
IN NEUTRAL.

Check aif line assembly for damage or leaks.
Check air line assembly connections to ratio selector

and transmission control for leaks.

If there are no leaks, [if thare are leaks, !

[ Make repairs.

inspect valve (N} in ratic selector.

| ] |

i valve“is g"ood, } ] If valve is bad,

| _ I

Make a rehlacement of Make repairs.
ON1681 Manifold Group

Prohlem 16

DIRECT DRIVE AND OVERDRIVE

TRUCK MOVES WITH ENGINE AT LOW IDLE AND
THE TRANSMISSION IN A FORWARD SPEED.

|

Drive wheels of the truck must be on the ground with

the brakes activated.

1
[ Low idle rpm must be correct for the specific engine I
l Get transmission 10 operating témperature. J

T

Put the selector lever in NEUTRAL and check

engine rpm at low idle.

Put the selector lever in 4th speed and check engine
rpm at low idle,

if engine rpm at low If engine rpm at low
idle has a decrease, icle does not have g

‘E decrease, _
l nd

The input clutch 1s

warped (has distortion Whe in'put clutch is good.
from heat}. NQOTE: The truck can
l move with the transmis-
Py p sion in a forward speed
[ gfﬁl;gh'iepa’rs to input ] at fow idle when the

transmission is cold or
when it is im a low trans-

mission speed.
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TROUBLESHOOTING TESTING AND ADJUSTING

DIRECT DRIVE ONLY

'"TRANSMISSION HOUSING BREATHER SHOWS AN
AlR LEAK AFTER THE SHIFT IS COMPLETE.

|

If the quantity of air has an increase as the selectar
lever is put into lower speeds and the leak goes away
in Neutral, the output clutch has a leak.

T

" I the output clutch does not have a leak,

|

Check to see if leak is present in Reverse speeds onty.

Problem 17

I

if leak is present in
Reverse speeds only,

I leak is also present in
Forward speeds,

[ Make repairs 1o air
cylinder (C2).

e

[ Put selector lever in 16th speed.

[_” no leak is present,

| 1€ a leak is present,

—

L

[ Put the selector lever in 1st speed.

l Put the selector lever in 15th speed.

[- ff no leak is present,

l \
] Ea_ feak s present,

[T no leak is present,

[
| Lia leak is present,

; Al air cylinders are good. ]

o

| Make repairs to
i eylinder (D1).

|

: .

[Put the selector lever in 2nd s'peed.

[Put the selector lever in 14th speed.

E T no leak s hresent,

|
_ | [ Ifaleakis present,

[ If no leak is present,

| [If aleak is present,

Make repairs to
cylinder {D2).

!

Make repairs to
cylinder (A1},

|

_

[ Put the setector lever in 3rd speed.

| Put the selectar lever in 12th speed.

[ If no leak is present,

|
_l ]ia‘ieak is present,

l if no leak is present,

[ [If a leak is present,

Make repairs to
- oylinder {A2).

|

e —

]

[ Make repairs to
i cytinder (B2).

|

S

rPut the selector lever in Sth speed,

I Put the selector fever in 8th speed.

o
{ 1f no leak is present,

1
| {Ifaleak is present,

_ | I
[ 1f no leak Ts present,

Make repairs to
cylinder (B1).

|

e

| Put the selector lever in 9th speed.

1

| f no leak is present,

} If a ieak is present,
' l

Make repairs 1o
cylinder (ET),

Make repairs to
cylinder (C1).

84

1

| Make repairs to
| eylinder (F2).

Make repairs to
cylinder {C1).




TROUBLESHOOTING TESTING AND ADJUSTING

OVERDRIVE ONLY

Problem 18 TRANSMISSION HOUSING BREATHER SHOWS AN
AR LEAK AFTER THE SHIFT IS COMPLEYE.

If the quantity of air has an increase as the seiector
fever is put into lower speeds and the leak goes away
in Neutral, the output clutch has a leak.

If the output clutch does not have a leak, ]

l

Check to see if leak is present in Reverse speeds anly. |

I I

If lesk is present in - If leak is aiso present in
Reverse speeds only, ! Forward speeds,

Make repairs to air
cylinder (C2).

——

Put selector fever in 16th speed. I

¥ no leak is present, | | 1 a leak is present, ]

o , I

{Put the selector lever in 1st speed. ] l Put the selector lever in 15th speed.
: ]
I If no leak is present, J f H a teak is present, ] i If no leak is present, | rlf a leak is present,
[ Alf air eylinders are good, Make repairs to
cylinder {D2).
[ |
[ Put the selector lever in 2nd speed. ] I Put the selector lever in 14th speed.
i H no leak is present, f i If a teak is present, i ] If no leak is present, } l If a leak is present,
‘Make repairs to ' Make repairs to
cylinder {B1). cylinder {A1).
. — [——
I Put the selector lever in 3rd speed. l [ Put the selector lever in 12th speed.
1 1 i
] If no Teak is present, } I If a feak is present, ] [ i ne leak is present, 1 l If a leak is present,
l N
Make repairs to Make repairs to
cylinder (A2). cylinder {B2).
[ |
[Put the selector lever in &th speed. l [ Put the selector iever in Bth speed.
1 i . | |
[ If no leak is present, | i aleak is present, | [ 1f na leak is present, ] ma leak is present,
Make repairs to Make repairs to Make repairs to
eylinder (B1), cylinder (E2). cylinder (C1}.
'ﬁ
| Put the selector lever in 9th speed. _ !
. - - .
E If no leak is present, ] [ If a leak is present, I
i 1
Make repairs to Make repairs to
cylinder (E1). cylinder {C1}.
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TROUBLESHOOTING

Problem 19

DIRECT DRIVE AND OVERDRIVE

WHEN THE SELECTOR LEVER IS MOVED FROM
18T SPEED THROUGH EACH DETENT TOWARD
16TH SPEED, THE TRANSMISSION GOES FROM
2ND SPEED, TO 1ST SPEED, TO 4TH SPEED, TO
3RD SPEED, TO 6TH SPEED AND SO ON.

The wrong ratio selector has been installed. The ratio
selector {direct drive or overdrive} must be the same
as the transmission {direct drive or overdrive).

Install the correct ratio selector,

TESTING AND ADJUSTING

Problem 20

DIRECT DRIVE AND OVERDRIVE

TRANSMISSION. FEELS LIKE 1T IS ENGAGED,
THEN NOT ENGAGED, THEN ENGAGED AGAIN.
TRANSMISSION ALSO HAS NOISE.

|

Fiywheel or flywheel housing is not in alignment.

l

Make reference to FLYWHEEL AND FLYWHEEL
HOUSING.

Probtem 21

86

DIRECT DRIVE AND OVERDRIVE

TRANSMISSION HAS A DECREASE IN Qi1 LEVEL
WITH AN INCREASE IN THE OIL LEVEL IN THE

ENGINE,
|

The breather for the transmission housing is not open,
This does nat let pressure air in the transmission housing
get out through the breather. This causes the pressure
air 1o push the transmission oil out of the transmission
through the rear crankshaft seal and into the engine,

l

Make a replacement of the breather for the transmission
housing.




TROUBLESHOOTING

DIRECT DRIVE AND OVERDRIVE

Problem 22 - TRANSMISSION GEARS MAKE NOISE DURING A

SHIFT,

a leak.

Check to see if the input brake or the ocutput brake has

If brake has a leak,

, Make repairs.

If brakes do not have
| aleak,

—

l Inspect input brake and putput brake for damage.

If brake has damage,

|

Make repairs.

if brakes do not have
damage,

Make a replacement of
‘9N1681 Manifold Group

TESTING AND ADJUSTING
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ILLUSTRATIONS OF COMPONENT LOCATIONS TESTING AND ADJUSTING

O O O O O
© o o
o 2 9 O
o
O 0 A0 @]

CLUTCH

/@
©O © 0 0 /0%

GAUGE HOLE AND BREATHER LOCATION

1. Reverse gauge hole; 2. Output brake gauge hole. 3. Breather for transmission housing. 4. Input brake gauge hole. 5. Input
clutch gauge hole. 6. Output clutch gauge hole.

AUTRIBX B g B2 1} 1] D2

\ / \ /

O\ O O D O O

O

O

0O O

q .;F
u[o L;r[ ©

O

"

D O

I

:
\
To
|

| \ |

Al A Al C 3 E2
AR CYLINDERS FOR SHIFT FORKS

A, Shift fork C2.  Air Cylinder (moves shift fork C toward the front)

Al. Air Cylinder {moves shift fork A toward the rear) D. Shift fork

AZ.  Air Cylinder {moves shift fork A toward the front) D1.  Air Cylinder (moves shift fork D toward the rear}

B. Shift fork 2.  Air Cylinder (moves shift fork D toward the front)

Bi.  Air Cylinder {moves shift fork B toward the rear) E. Shift fork

B2.  Air Cylinder {moves shift fork B toward the front) E1.  Air Cylinder (moves shift fork E taward the rear)

C. Shift fork E2.  Air Cylinder {moves shift fork E toward the froat)

C1. Air Cylinder [moves shift fork C toward the rear)

38



ILLUSTRATIONS OF COMPONENT LOCATIONS TESTING AND ADJUSTING

SHIFT FORKS

VALVES IN BATIO SELECTOR
1. Detent only. 72, Rotation lock. 76. Neutral lock.

AQ7223=1X1

VALVES IN RATIO SELECTOR

A3, Mechanically operated valve. M. Mechanically operated valve. 49, {ouble check valve.
B3. Mechanically operated valve. 1. Detent only. 59, Normally opefv valve.
£3. Mechanically aperated valve, 17, Shift valve, 66. Doubie check valve,
D3. Mechanically operated valve. 45, Normally open valve., 72.  Rotation lock.

E3. Mechanically operated vaive. 46, Normally closed valve, 76. Neutral lock.

8%



ILLUSTRATIONS OF COMPONENT LOCATIONS

VALVES IN RATIO SELECTOR

45. Normaily open valve. 46. Normaily closed valve. 59.
Normally open valve,

\rEs

9

10

o &N i

0 =

10.
12,

13.

90

| O O
o /1]
11 12 13

AIR HOLES IN FLANGE OF RATIQ SELECTOR

A11702X1

. From supply ports of vailves (7} and (8) of charging circuit to

hand valve,
From mechanical valve {D3) in ratio sefector.

. From mechanical valve {E3} in ratio selector.

. From mechanical valve {A3) in ratio selector.

. From check vaive (49} in ratio selector.

. Eram wobkingside of vaive {11} in transmission control to pilot

side of valve {45) in ratio selector.
Exhaust line from ratio selector to transmission cantrol,

. Fram check valve (66) in ratio sélector to pilot side of valve

{10) in transmission control.
From main transmission air supply to ratio selector.
From machanigal vaive (C3) in ratio selector.

. From mechanical valve (N in ratio selector,

Fram hand valve to pilot side of valves {7} and (8] in charging
circuit,
From machanical valve (B3} in ratio selector.

TESTING AND ADJUSTING

ADT6E29X2

VALVES IN RATIO SELECTOR

A3. Mechanically operated vatve., B3. Mechanically operated
valve, C3. Mechanically operated valve. D3. Mechanically
operated valve. E3, Mechanically operated valve. M. Mechan-
ically operated valve. 17. Shift valve, 49. Double check valva.
66, Pouble check valve.

FERYE B L

\\./
prsiy
v
A
et

[/
i}

A!Z!S[BX]

AIR HOLES IN FLANGE.iN TRANSMISSION CONTROL

. From mechanigal valve {C3) in ratio seléctor..
. Fromcheck valve {(68) in ratio selector to pilot side of valve (10}

in transmission control.

. Exhaust line from ratio selector to transmission control.
. From working side of valve {11} in transmission control to. pilot

side of valve {45) in ratio selector,

. From check valve {49) in ratio selector,

. Fram mechanical valve {A3) in ratio selactor.

. From mechanical valve (B3} in ratio sefector.
. From hand valve to pifot side of valves (7} and {8) in charging

circuit.

. From mechanical vatve {N} in ratio selector.
. From main transmission air supply to ratio selector.
. From suppiy ports of valves (7) and (8} of charging circuit to

hand valve,

. From mechanicat valve {D3) in ratio selector.
. From mechanical valve (E3) in ratio selector.
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FLEXIBLE CONTROL LINE CONTROL GROUP PNEUMATIC ACTUATON

CERTRIFUGAL CLUTCH

3 SHIFTING FORK

SLIDING COLLAR

BHAAKE PACK

DRIVING RING Ol PUMS
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71556 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

DISASSEMBLE TRANSMISSION GEARS AND
CLUTCHES 15-3150

TOC?FS Needed Al B C 1 s}

BB7548  Puller Assernbly 111 |

887551 Bearing Puiling Attéchmen’t f 1 i
8H684 Wrench J 111

8B7560  Sten Plate 111

8HEB3  Bearing Pulling Attachment Pl

1P531 Handla | 1

_1 P502 Drive Plate 1
1P481  Drive Plate ' 1
FT901  Bracket ' ' 1

1. Remove the oil from the transmission.

12

Install piate (2) and plug (3) on the trans-
mission control.

3. Thoroughly clean the -outside of the trans-
Mission.

4. Remove bolts (1) from around the outside
of" the transmission control. Remove trans-
mission control (4) and the gasket from the
transmission,

ADDIEEXRT |

5. Remove the plate and plug from the trans-
mission control that were instalied in Step
2

6. Remove belts (5) that held the transmission
control together. Remove plate (6) from the
manifold group. Remove the gasket from
the plate. Remove the strainer from the
plate and c¢lean it.

7. Reéemove wmanifold group (7) from plate
(10). Remoye piston (8) from the manifold
group.

NOTE: The manifeld group is serviced as a unit.

8. Remave spring (9) and the gasket from the
plate.

9. Put identification on the actuators as to
their jocation on plate (10) for use during
installation.

NOTE: Actuators must be installed in their original
jocations at assembly.
10. Remove the bolts. Remove seven actuators

(12) and three actuators {11) from the
plate.




7155 TRUCK TRANSMISSION

11.

13.

14.

15.

16,

17.

1&.

19.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove piston (14) from housing {13). Re-
move the O-ring seals from the housing.

Remove ting (15) and the O-ring seal that is
under the ring from the piston.

Do Steps 11 and 12 for the other six
actuators.

Remove bolts (19) and cover (16) from the
housing. Remove the O-ring seal from the
COovEr.

Remaove pistons (17) and (18) from housing
(207, Remove ring (21) and the O-ring seal
that is under the ring from the two pistons.

Remove the O-ring seals from the housing.

Do Steps 14 through 16 for the other two
actuators.

Remove bolts (22) that hoid the pressure
regulator to the transmission control, Re-
move the pressure regulator.

Remove plate (26) from housing (25). Re-
move piston (23) from the housing, Remove
shims (27} and pivot (24) from the piston.
Remove the ring and the O-ring seal from
pistons (233 and (8).

NOTE: Later valves have more pistons.

NOTE: Spring (9) and piston (8) were removed in

20,

g™
b

Steps 7 and &,

Remove bolts (30). Remove adapter (31).

. Put too! (D) in position on stud (28). Install

a nut to held it. Fasten a hoist to tool (D).

. Remove bholts (32). Remove rear ciutch

(29). Weight is 215 1b. (97.5 Kg).

A00971X1

AGGS7IX

ApGeI3xd
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7155 TRUCK TRANSMISSION

94

24,

26.

27.

30.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove belts (33) that hoid the rear brake
to the rear clutch.

Install two 3/87—16 NC forged evebolts in
the rear brake. Fasten a hoist to the eye-
bolts. Remove rear brake €34),

Remove the snap ring that holds the
bearings. Remove bearing {36), spacer (33),
and hearing {37) from the hub.

Remove bolts {38). Remove plate (39).

Remove springs (40) and spacers (41).

Remove disc{42), plate (44), disc, and plate
(433,

Turn the cover and hub_ over. Remove the
liuh from cover (45) and bearing (46) with a
soft hamimer,

Remove the bearing from the cover. Re-
move snap ring (47) from the bearing.




7155 TRUCK TRANSMISSION

31.

33.

35.

36.

37.

38.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove piston (49) from the cover by
hitting the dowel with a hammer and
punch.

Remove ring (48) and the Q-ring seal that is
under the ring from the piston.

Remove ring (50) and the Q-ring seal that is
under the ring from the cover.

. Remove race (53), bearing (52), and race

(51) from the hub.

Remove plate (54) from the hub.

Remove springs (55) from the hub,

Remove shaft (58) and ring (59) from the
hub in the rear clutch.

Remove race (56) and bearing (57) from the
shaft.

AdedarxT ..~
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7155 TRUCK TRANSMISSION

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

39. Remove thirteen plates (60) and thirteen

discs (61) from the hub.

40. Remove hub (63) from the cover.

4]1. Remove the bearing cone from the hub by

42,

hitting it with a hamumer and punch through
holes (62).

Tarn the cover over and remove the bolis
that hold the retainer.

43. Install two 3/87-16 NC forcing screws in

the retainer. Remove retainer (64) with the
forcing screws,

44, Remove shims (67) and O-ring seal (68)

from the retajner. Keep the shims with re-
tainer for use during installation.

45, Remove bearing cup {(66) and seal (63) from

the retainer.

46, Turn the cover over and rérmove piston (69)

fram the cover.

47. Rewmove ring (70) and the Q-ring seal that is

under the ring from the piston,

48. Remove the ring and the O-ring seal that is

96

under the ring from the cover,

CADOSBANT . -




7155 TRUCK TRANSMISSION

49,

50.

51

53.

54,

55,

56.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Put the shifting forks ina position that pre-
vents the gears from turning.

Remove nut (72). Put a strap around the
front clutch. Fasten a hoist to the strap.
Remove front clutch (71). Weight is 160 lb.
(72.6 kg).

Put the front c¢lutch in position on blocks
with the front side down.

Remove bolts (73). Remove plate (74) from
the hub,

Remove springs (75) from the hub.

Remove hub (76}.

Remove race (77), bearing (78), and race
{(79) from the plate,

Remove sleeve (80) from the deflector.

A0OBR7X ]

AQDSETX]
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7155 TRUCK TRANSMISSION

9%

57.

39.

60.

61.

63.

64.

65,

66.

67.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove ten plates (31) and ten discs (82)
from the hub.

Remove hub (83) from the adapter.

Remove piston assembly (84) from the
adapter.

Remove nuts (85) and the washers. Remove
plate (86} from the plate.

Remove plate (87) from the piston. Remove
springs {838} from the plate.

Remove springs (91) and sleeves (89) from
the piston.

Remove detiector (90) from the piston.

Remove ring (92) and the O-ring seal that is
under the ring from the piston.

Remove bearing cone (93) and spacer (94)
trom the adapter.

Remove the deflector and washer (95) from
the adapter with a hammer and punch. Re-
move bearing cone (96).

Remove two bearing cups (97) and the
spacer from the adapter.




7165 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

68. Install a 1/27—13 NC forged evebolt in

69. Remove bolts (99) that hold housing (98).

TRANSMISSION GEARS AND CLUTCHES

housing (98). Fasten a hoist to the eyeboit.

NOTE: There are three bolts on the ouiside of the

housing at the bottom which must be removed.

70. Remove housing (98). The housing must be

71.

73.

74.

75,

. Remove snap ring {102) from the shaft. Re-

turned to miss gear (100). Weight of the
housing s 50 Ib, (22.7 kg).

Remove four springs € 104) and sleeves from
the hub. Remove eight pins (101) from the
hub.

move hub (103) from the front brake. Re-
move the two races and bearing from the
shaft,

Remove snap ring (105) from the shaft.

Remove bolt (109). Remove bolts (106)
and (107) from the front brake. Remove
front brake (108).

A01058X1

Remove gear (100) from the shaft,
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7155 TRUCK TRANSMISSION

76.

77,

78.

79.

80.

81

83,

84.

100

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Turn the front brake over.

Remove three bolts (110) from around the
bottom of the oil pump. Remove oil pump
(111) from the front brake.

Remove the bolt that holds the tube to the
housing. Remove tube (112).

Remove gears (113) and (114) from Housing
(115).

Remove key (118) from the shaft. Remove
shaft (116) from the housing. Remove key
(119} and snap ring (117) from the shaft.

Remove the coiter pin from valve (1211

. Remove bolts (120). Remove plate (122).

Remove spring (124) and the valve from the
plate. Remove springs (127) and spacers
(123) from the plate.

Remove disc (125), plate (126), and the
disc from the plate.

AQ1023X1




7155 TRUCK TRANSMISSION

33,

86.

87.

88.

89,

90.

91.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove plate (128) from the plate.

Remove bolts (129) and ring (130) from the
plate,

Remove piston (131) from the plate.

Remove ring (132) and the Q-ring seal that
is under the ring from the piston.

Remove piston (133) from the plate by hit-
ting it lghtly with a hammer and punch
frowm the other side of the plate.

Remove ring (134) and the O-ring seal that
1s under the ring from the piston.

Remove twe rings (133} and the two O-ring
seals that are under the rings from the plate,

Remove shaft (136) from the front case.

101



7155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

93. Remave three kecpers (139) from the re-
tainer. Remove retainer (1 37).

94. Remove rings (138) from the shatt,

95, Remove snap ring {140) and the snap ring
on the othér side of the bearing.

96. Remove bearing (141) from the shaft with
tooling (A).

97. Remove spray tubes (142) from the back of
the fransmission.

98, Pull rail (146) out of the fransmission.

: VAB!DStﬁXI

99, Put identification on the shifting forks as to
their Iocation in the transmission. Remove
four shifting forks (143).

NOTE; Shifting fork (144) will not come out until
a separation of the cases is made.

100. Remove fitting {145) from the rear case.

102



7155 TRUCK TRANSMISSION

161,

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Install two 3/87—16 NC forged eyebolts in
the {ront case. Fasten a hoist 1o the eve-
bolts, Put the transmission in position on
the rear case as shown.

CAUTION: The shaft in the center can fall from
the rear of the transmission.

102.

103,

104,

165.

106,

107,

108.

109.

Remove bolts (148) that hold the cases
together. Fasten a hoist to the eyebolts. Re-
move front case (147). Weight is 90 Ib.
{40.8 kg). Remove the three bearings from
the front case with tooling (C).

Put a mark with paint on the three counter-
shafts and gear (149) to show focation of
the countershafts in the gear.

Put a strap or rope around the three
countershafts. Fasten a Hoist to the strap or
rope, Remove three counteérshafts (150) and
the three gears as a unit.

Put the countershafts and gears on the
floor. Make a separation of the counter-
shafts from the gears. Remove collars {(151)
and (152) from the bottom two gears.

Remove bearing race (153) from each end
of the three countershatts with tooling (B).

Remove gear (155).

Bend the locks away from the bolts. Re-
move bolis (154) and washers (157) from
the gears. Remove the thrust washers that
are under washers {157).

Remove three gears (156) and the thrust
washers that are under the gears. Remove
the rollers from each gear.

Ap1569XT

Adl 572)(1
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7155 TRUCK TRANSMISSION

130.

11t

114,

115.

117,

119.

104

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Remove spacers (158} from the three
countershafts,

Remove plate (160} from the rear case.

. Remove three beéarings (i59) from the plate

with tooling (C).

3. Remove shifting fork (144), Remove collar

{161) from the shafl.

Put a mark with paint on the three counter-
shafts and gear (164) to show location of
the countershafts in the gear.

Put a strap or rope around the three
countershafts. Fasten a hoist to the strap or
rope. Remove three coantershafts (162) and
the gears as 4 unit.

Put the countershafts and gears on the
floor. Make a separation of the counfer-
shafts from the gears. Remove the collar
from the gear in the center.

Remove bearing race (163) from each end
of the three countershafts with tooling (B).

Remove gear (165) and shaft (1l67). Re-
move the collar from the shaft.

Remove three bearings (166) from the rear
case with tooling (C).

CADISTAXEL

“agigex,




DISASSEMBLY AND ASSEMBLY

7155 TRUCK TRANSMISSION

MAINSHAFT, COUNTERSHAFTS AND GEARS

///.

ADZBAZXE
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77155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

ASSEMBLE TRANSMISSION GEARS AND

CLUTCHES 16—3150
Toofs Needed Al BICID

1P531 Handle 111
1P502  Drive Plate 1

L_Tdfiﬂ ) Erive ;I'ate 7 1 :
1P525 . Drive Piafe. o : 1
7/18" — 14 NC 8" lang balt .
852328  Indicator Group ' 1
2P8260 Installer Group 1
FTa01 Bra(.:ket 1

1. Install the three bearings in the rear case
with tooling (A).

b

Heat the races in oil to a temperature of
275°F (135°C). Install bearing race (1) on
each end of the three countershafts,

3. Install the collar in gear {4). Put the three
countershafts in position on the three gears.
Use the marks that were put on the counter-
shafts and the top gear during removal to
put the components in ¢orrect alignment.

4, Put a strap or rope around the three
countershafts. Fasterr a hoist ta the strap or
rope. Put three countershafts (3) and the
three geats in position in the redr case.

5. Pui collar {2) in position in the gear. Put
shifting fork (5) in position on the collar.

6. lnstall three bearings (12) in plate (&) with
tooling (A).

7. Put 7M7260 Liquid Gasket on the surfaces
of the rear case and the plate that come in
contact with each other.

8. Put plate {8) in position on the redr case,

9. Instali spacers (11} on the three counter-
shafts. Install the thrust washers on the
three spacers.

1O, Tnstall roller (9) in three gedrs (6). Install
the gears on the three countershafts.

11, Install the thrust washers and washer (10}
on the gears. Install the locks and bolts (7)
that hold the washer. Bend ihe locks against
the bolts.
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1556 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Put gear (15) in position on the plate.

13. Heat the bearing races in oil to a tempera-
ture of 275°F (135°C). Install bearing race
{14) on each end ot the three countershafts.

14. Install collars (16) in the two gears. Put the
three countershalts in position on the three
gears. Use the marks that were put on the
countershafts and the top gear during re-
moval to put the components in correct
alignment,

15, Put a strap or tope around the three
countershafts. Fasten a hoist to the strap or
rope. Put three countershafts (13) and the
three gears in position in the plate.

16. Install three bearings (17) in the front case
with tooling {A).

17. Put 7M7260 Liquid Gasket on the surfaces
of the front case and the plate that come in
contact with each other.

18, Install two 3/87--16 NC forged eyebolts in
the front case. Fasten a hoist fo the eye-
bolts. Put front case (18) in position on
plate (8). Install the bolts that hold the rear
case and the front case together.

19, Put the transmission in a horizontal position
as shown with a hoist,

AGII0BXT -

20. Install spray tubes (19} in the transmission,
Make sure the pins on the tubes are in align-
ment with the notch in the rear case.

21. Instal]l collar (21) on the shaft.

22. Put shaft (20) in position in the gears.

NOTE: The shaft is instzlled at the rear of the
transmniission,
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7155 TRUCK TRANSMISSION
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L

30.

31,

34.

108

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Put four shifting forks (22) in position on
their correct collars.

Install rail (23} that holds the shifting forks
in position.

Tnstall snap ring (28) on the shaft.

Heat the bearing in oil to a temperature of
275°F (135°C). Install bearing (27} on the
shaft. Make sure the groove in the bearing is
toward the end of the shaft which has
threads on if. Install the snap ring on the
shaft on the other side of the bearing.

Install rings (25) on the shaft.,

Put retainer (24} in position on the bearing.
[nstall three keepers (26) that hold the re-
tainer to the bearing.

Install the shaft in the front case of the

transmission.

Put a small amount of 417464 Silicone
Grease on the Q-ring seals and the rings.

Install the O-ring seals and rings (30) in the
plate and the piston.

. Install piston (29} in the plate.

Install the O-ring seal and ring (33) in the
Piston.

Install piston (31) in the plate, Make sure
the hole in the piston is in alignment with
dowel (32).

A01310%1
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7155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

35,

38.

39.

40.

41.

NOTE: Be sure springs (42) stay in the vertical

positi

42

44.

46,

47.

i10

. Put plate (38) in position on the plate.

. Put SAE 30 oii on the two discs.

TRANSMISSION GEARS AND CLUTCHES

Put ring (37) in position on the plate. Install
bolts {39) that hold it.

Put disc (34), plate (35) and disc (36) :
pesition on plate (38).

Put springs (42) and spacers (43) in position
on the plate.

Put the valve and spring {41) in position in
the plate.

Put plate (403 in position on the springs and
spacers. Install the bolts that hold the plate.
Install the cotter pin in the valve.

on when plate (40) is installed.

. Install snap ring (48) and key (51) on the
shaft. Put shaft (47) in position in housing
(46). Install key (50) on the shaft.

. Put gear (45%) in position in the housing.
Make sure the notch in the gear is in align-
ment with key on the shaft. Put gear (49} in
position in the housing.

@&— 1l

A01025%2
Put tube (44) in position on the housing.
[nstall the one bolt that hofds it.

. Put 7M7260 Liquid Gasket on the surfaces
of the oil pump and the plate that come in
contact with each other.

Put the oil pump in position on the plate.
Install the bolts that hold it.

Turn the plate over and install the gear on
the shaft of the oil pump.
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438.

49.

50,

5.

53.

54,

S6.

57.

58.

59.

60.

TRANSMISSION GEARS AND CLUTCHES

Put front brake (53) in position on the
front ¢ase. Install bolts {52), (57), and (60)
that hold the front brake to the front case.
Tighten baolts (52) and (57) to a torque of
36 = 21b.0t (5.0 £ 0.3 mkg).

Install snap ring (54) on the shaft. Put
bearing race (56), bearing (59), and bearing
race (58) in position in the piston,

Put hub (55) in position on the shaft. Install
the snap ring that holds the hub on the
shaft,

Put 7M7260 Liquid Gasket on the surfaces
of the housing and thé front brake that
come in contact with each other.

. Install a 1/27-13 NC forged eyebolt in the

housing. Fasten a hoist to the eyvebolt. Put
housing (61) in position on the front brake.
The housing must be turned to miss gear
(62).

Install the bolts that hold the housing to the
front brake. Tighten the three long bolts to
a torque of 55+ 51b.ft. (7.6 + (.7 mkg).

Install spacer (63) in the adapter.

. Lower the temperature of the two bearing

cups. Install bearing cups (64) and {(68) in
the adapter.

Put bearing cone (65) and washer (66) in
position in the adapter. Install deflector
(67) in the adapter.

Install spacer (49} arid bearing coné (70} in
the adapter.

Put TM7260 Liquid Gasket op the surfaces
of the deflector and the piston that come in
contact with each other. Install deflector
(73) on the piston.

Put springs (74) and sleeves (73) in position
on the piston.

install springs (72) in the plate. Put plate
{71) in position on the piston.

DISASSEMBLY AND ASSEMBLY

lllll
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7155 TRUCK TRANSMISSION

61.

63.

64.

63.

66.

67.

68.

69.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Put plate {76) in position on the plate. In-
stall the washers and nuts that hold the {wo
plates to the piston.

2. Put a small amount of 4L7464 Silicone

Grease on the O-ring seal and the ring.

Instal]l the O-ring seal and ring (77) on the
piston.

Put the piston assembly in position in the
adapter.

Put hub (78) in pasition on the adapter.

Install ten plates (82} and ten discs (84)
starting with a plate in the hub. Instal] a
disc between each plate.

Install sleeve (83) in the deflector.

Install race (81), bearing (80), and race (79)
on the plate,

Put hub (853) in position on the discs.

“ADIZTBXT
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7155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

70. Put springs (87) in position in the plate.

71. Put plate {86) in position on the springs.
Install the bolts that hold the plate.

72, Install four springs (89) and sieeves in the
hub. Instail aight pins (90) in the hub.

NOTE: Two pins must be installed between each
spring and sleeve.

73, Put a strap around the front clutch. Fasten
a hoist to the strap. Put front clutch (88) in
position on the shaft. Make sure two splines
(91) that have a weld between them are in
correct alignment with the splines in the
front clutch. Install the nut that holds the
front clutch on the shaft.

NOTE: The shifting forks must be put in a posi-
tion that prevents the front clutch from turning to
tighten the nut.

74. Put a small damount of 417464 Silicone
Grease on the Q-risig seals and the rings.

75. Install the O-ring seal and ring (93) in the
piston and rear clutch case.

76, Install piston (92) in the case.

77. Lower the temperature of the bearing cup.
Install bearing cup (94) in the retainer.
Install seal {93) in the retainer with tooling
(B). Install the lip of the seal toward the
inside of the retainer, Install the O-ring seal
on the retainer.

78. Install original amount of shims (96) and
retainer {97) on the case. Install the bolts
that hold the retainer.
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TRANSMISSION GEARS AND CLUTCHES

79. Heal the bearing cone in oil to a tempera-
ture of 275°F (135°C). Install bearing cone
(99) on the hub.

&G, Put hub (98) in position in the case.

81. Install thirtesn discs (101) and thirteen
plates (100} in the hub starting with a disc.
Install a plate between each disc.

82, Put ring (103) in position on the hub.

83, Install shaft (105) in the hub. Install bearing
(104) and race (102} on the shaft.

84, Install springs (106) in the hub.

85. Put plate (107) in position en the hub.
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86

87

38.

89.

90.

51.

93

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

. Install tace (108), bearing {109}, and race
(11{) on the hub.

Put a small amount of 417464 Silicone
Grease on the Q-ring seals and the rings.

Install the O-ring seal and ring (112) in the
piston and the cover,

Install piston (113) in the cover. Make sure
dowel {111} 1s in alignment with the hole in
the cover,

Install cover (114) on the hub.

install snap ring (116)on the bearing.

. Heat bearing (115) in oil to a temperafure
of 159°F (66°C). Install the bearing on the
hub.

. Turn the hub and cover over.
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94,

95.

96.

97,

98.

99,

100.

101.

118

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Put plate (119) in position on the cover.

Put disc (120), plate (118 and disc (117) in
position on the plate.

Put springs. £121) in position in the plate.

Put spacers {122) in position it the plate,

Put plate (127) in position on the springs
and spacers, Install bolts (125) that hold it.

Put bearing (126), spacer (123) and bearing
(124) in position in the hub. Install the snap
ring that holds the bearings and spacer.

Put 7M7260 Liquid Gasket on the surfaces
of the cover and the rear clutch case that
come in contact with each other,

Install two 3/87—16 NC forged eyebolts in
the cover. Fasten a hoist to the eyebolis.
Put the rear brake in position on the rear
clutch. Make sure the discs are in alignment
with the splines on the hub. Install the bolts
that hiold the rear brake to the rear clutch.
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102,

103,

104,

105.

106.

107.

108.

109.

110.

Tl

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Install fitting (1 28) in the rear case.

Put 7M7260 Liguid Gasket on the surfaces
of the rear clutch and the rear case that
come in contact with each other.

Put tool {D} in position on the stud on the

rear cluteh. Install a nut fo hold it. Fasten a
heist to tool (D).

Put rear clutch (129) in position on the rear
case. Install the bolts that hold it.

Rem_ove one bolt from the retainer. Install
tooling (C) as shown.

Check the end clearance of shaft (105) by

moving the shaft in and out with the in-

staller group of toetling (C). End clearahce
must be 000 £ .002 in. {.600 = 051 mm)}.
Add or remeve shims from under retainer
(97) to get the correct end clearance. Re-
move tooling (C) and install the boit in the
retainer. Remove tool (D).

Put the shims in position in adapter (130).
The shims are useéd to fill the gap between
the adapter and the shaft.

Put adapter (130) in position on the shaft.
Instalt the bolts that hold it.

Put a small amount of 4L7464 Silicone
Grease on the O-ring seals. Install the O-ring
seal and the ring on pistons {132) and
{134),

Put pistons (132) and (134) in position in
housing (133). Install the O-ring seal on the
cover. Put cover (131} in position on the
housing. Instali the boits that hold it. Install
the O-ring seals on the housing.

. Do Steps 110 and 111 for the other two

actuators,

_AG] 427 X1

A00572XZ
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7155 TRUCK TRANSMISSION

113

114,

116.

117.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

. Put a small amount of 417464 Silicone
Grease on the O-ring seal. Install the O-ring
seal and the ring on piston (136).

Put piston (136) in position in housing
{135). Install the Q-ring seals on the hous-
ing.

. Do Steps 113 and 114 for the other six

actuators.

Put 2 small amount of 4L7464 Silicone
Grease on the O-ring seals, Install the O-ring
scal and the ring on pistons (138) and
(140).

Put shims (141) and pivot (139) in position
in piston (138). Put spring (142) m position
in pisten (138}).

NOTE: Later valves have more pistons.

118

119,

120.

120

. Put the parts frem Step 117 in position in
housing €143). Put plate (137) in position
on the housing.

Put the pressure regulator in position on
plate (144) of the trapsmission ¢ontrol. In-
stall the bolts that hold the pressure
regulator,

Put seven actuators (146) and three
actuators (145) in their corfect position on
plate (144}, Install the bolts that hold the
actuators.

. Turn plate {(144) over and install the gasket

on if.

Put piston (140) in position in the manifold
group.

. Put manifold group (147) in position on the
plate,

AQ0871X2

ADOITING
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124.

125.

126.

127,

128.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION GEARS AND CLUTCHES

Install the gasket on plate (148). Install
strainer (140} in the plate,

Put plate {148) in position on the manifold
group. Install the bolts that hold the trans-
mission control together.

Put shop air into the clutches and brakes
through the housing to test for leaks. Use
hole (150) to test front clutch, hole (152)
for front brake, hole (151) for rear brake
and holes (153) for rear chutch. One hole
(153) must have a phug to test the rear
clutch.

A l‘ar_ge feak gives indication of a damaged
seal. The specific clutch or brake that shows
a leak will have to be repaired.

Put the gasket in position on the
transmission.

. Put transmission controi (154) in position

on the transmission. Install bolis (155) that
hold it.

-

-

152

ADQIITX3I
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7155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

DISASSEMBLE TRANSMISSION RATIO
SELECTOR 1531567

1. Remove screws (2). Remove gate (3).

e

. Disconnect the white wire from the termi-
nal strip. Remove indicator (6) from the
Iever.

3. Remove screws (3). Remove housing (1).

4. Remove screws (7). Remove shield {4).
5. Disconnect air lines (9) from the plate,

6. Remove the pin that holds the knob to the
valve with a hammer and punch. Remove
knob (10).

7. Remove nut (8). Remove valye (11).

&. Disconnect wires {13) from the terminal
strip.

9. Remove bolts (16) and the nuts. Remove
the selector from the pedestal.

10. Remove the nuts and bolts (12) dand (13).
Remove bracket (14) from the bettom of
the selector.

11, Remove seven bolts (18) around the outside
of the plate.

12. Make a separation of plate (19) from cover
(17).

CAUTION: There is a ball between the plate and
cover that s free to fall when the separation is
made.

12. Remove the ball from the cover.
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14. Remove bolts {24). Remove cover (23)

5.

TRANSMISSION RATIO SELECTOR

from the plate. Remove the gasket and the
two springs that are under the cover.

Remove bolts ¢(20). Remove cover (21) and
plate (22). Remove tlie gasket from the
cover and the plate.

16. Remove bolts {25). Remove plate (26) from

17

NOTE: There is a spring (28) under the piston
that is in the center.

18. Remove plunger (29) from the plate. Re-

19. Remove the gaskét from the plate.

20. Remove plungers (32) and (33) from the

21.

22. Remove housing (33) from the plate. Re-

the housing.

Remove. the valves from pistons (27) witha
hammer and punch, Remove the O-ring
seals from the pistons,

move the O-ring seal from the plunger.

housing. Remove the O-ring seals from the
plungers. Remove spring (34) from the
housing.

Remove valves (31) from the housing.

move seven balls (30) from the housing. Agi620x1 |
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P
wh

28,

340.

3.

124

DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

Remave seven springs {36) and the seven
stems from the plate.

Remave the O-ring seal from the stems.

Remove plunger (37) from the cover.

Turn the cover over.

Remove the nuts and screws (46}, Remove
switch (45).

Remove screws {(38) and guide (40). Re-
move the snap ring and bushing (39) from
rod (41). Move the rod free of the plate.

Remove screws (42) and retainer (44}, Re-
move plate (43).

Remove snap ring (47) from the rod. Re-
move the rod from the housing.

Remove spiral snap ring (48) from the hous-
ing. Remove the washers and the spring
from the licusing.




7155 TRUCK TRANSMISSION DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

32, Remove dowel (50) from the base with a
hammer and punch.

33. Remove lever (49). Remove pins (51) and
the springs from the base.

34. Remove sprinig {54) from the base.

35, Remove bolts (52). Remove base (55) from
the cover. Remove spring (53).

36. Lift cover (56) off of the plate.

37. Remove follower (57), spring, plunger, and

the spring from the cover. AQ1630X
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TRANSMISSION RATIO SELECTOR

ASSEMBLE TRANSMISSION RATIO
SELECTOR 16—-3157

1. Put spring (4) in position on plunger (2).
Put the plunger in position in the cover.

2. Install spring (3) and follower (1) in the
COVEE.

3. Put cover (5) in position on the plate,

4. Put spring (7) in position in the plate.

h

Put base (6) in position on the plate. Make
sure the dowels in base are in alignment
with the holes in the plate. Install the bolfs
that hold the base.

AQTE79X

6. Install spring {8) in the base.

7. Put the two springs and twé pins in position
in the base.

8, Put the lever in position on the base. Install
the dowel that holds it. ADIGISHZ
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10.

1.

12.

13.

14.

5.

16.

17.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

Put the washer and spring (10) in position
in the housing. Put washer (9} in position in
the housing. Install spiral snap ring (11) that
holds the washer and spring in the housing.

Put the rod in position in the housing. In-
stall the snap ring on the rod.

Put plate (12) in position on the base and
the rod.

Put the retainer in position on the plate.
Install the screws that hold. it.

Instali the bushing and the snap ring on rod

(13).

Put guide (14) in position on the base. in-
stali the screws that hold it.

Put switch (15) in position on the cover.
Install the screws and nuts that hold it.

Install the Q-ring seal on the stem.

Put seven stems (17} in their correct posi-
tion in the plate. Put seven springs (16) in
pasition on the stems.

LAQ1683X1
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19.

20.

DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

. Put seven halls (T8} in their correct loca-

tions in the housing.

Put valves (19) in position in the housing.

Put housing (20) and a gasket in position on
the plate. Make sure the springs in the plate
are below the balls in the housing.

. Install the Owring seals on the plungers. Put

plusigcers (247 and (26) in position in the
housing. Put spring 25) in position in the
housing.

. Put the three valves in position in the plate.

Install pistons (23) on the valves, Install the
O-ring seals on the pistons.

NOTE: There is a spring under the piston that is in
the center of the three valves.

d
[ Y]

24.

. Install the O-ring seal on the plunger. Put

plunger (21) into position in the plate.

Put plate (22) and a gasket in position on
the housing. Install the bolts that hold it.

AQ16HTXT |
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|
wh

26.

27.

28.

30,

3l

DISASSEMBLY AND ASSEMBLY

TRANSMISSION RATIO SELECTOR

. Put plate (27) and a gasket in position on

the plate.

Put cover (28) and a gasket in position on
plate (27). Install the bolts that hold the
cover and plate.

Put sprifigs (29) and (31) into position in
the plate.

Put cover (30) and a gasket in position on
the plate. Install the bolts that hold the
cover.

. Put plunger (32) into position in the cover.

Put ball (34) in position on the cover.

Put plate (33) in position on the cover. In-
stall the boits that hold the plate to the
cover.
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TRANSMISSION RATIO SELECTOR

32. Put bracket (33) in position on the sefector,
Install the bolts and nuts that hold it.

33, Put wires (36} through the hole in the
bracket. Connect the wires to their correct
location on the terminal strip.

34. Put the selector in position on the pedestal.
Install the bolts and nuts that hold it.

35. Put valve (38) in position on the bracket.
Install the nut that holds jt.

36, Put the knob in position on the valve. In-
stall the pin that holds it.

[Acteoex1 |
37. Connect air lines (37) to their corfrect loca-
tion on the plate.

38, Put shield (39) in position on the selector.
install the screws that hold it.

39. Put wire (41) through the hole in the
bracket. Connect the wire to its correct lo-
cation on the terminal strip.

40, Put housing (40) in position on the bracket.
Install the screws that hold it.

41. Pui the gate in position on the fop of the
housing. Install the screws that hold it.

42. Install the indicator in the lever. _
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SPECIFICATIONS

GENERAL TIGHTENING TORQUE FOR
BOLTS, NUTS AND TAPERLOCK STUDS

The foliowing charts give the standard torque values for bolts, nuts
and taperlock studs of SAE Grade 5 or better guality. Exceptiens are

given in the Specifications.

THREAD DIAMETER

STANDARD TORQUE

inches millimeters b, ft. mkg
Standard thread
Use these torques for bolts and nuts with
! il . standard threads.
1/4 6.35 g+3 1.264£0.4
5/16 7.94 18x5 25107
3/8 8.53 32+5 4.4+0.7
716 11.11 50 £ 10 6914
12 12.70 75 £10 104 +1.4
ane 14.29 110 £15 152120
5/8 15.88 150 £ 20 20,7 2.8
3/4 19.05 265 £ 36 36.6 £4.8
78 22.23 420 + 68 58.1+8.3
1 25.40 640 £ 80 88.5 +11.1
118 28.58 800 £ 100 110.6 =13.8
11/4 3175 1000 £ 1290 138 £16.6
1378 34.93 1200 = 150 166 +20.7
112 38.10 1500 = 200 207 £27.7
Use these torques for bolts and nuts on
hydraulic vaive hodies,
5716 7.94 13+2 1.8 0.3
3/8 0.63 24 +2 3.3+£0.3
748 1111 3912 54103
12 12.70 60 +3 831204
5/8 15.88 118+ 4 16.3:0.5
Taperlock stud
Use these torques for studs with Taperlock threads.
1/4 6.35 52 0.69 0.3
5116 7.94 103 14104
3/8 9.53 203 283t04
716 11.11 305 4.1+07
142 12.70 40+5 55+0.7
9/16 14.29 60 1+ 10 83£14
5/8 15.88 75110 10414
314 19.05 110x 15 15.2+2.0
8 22.23 170+ 20 235 +2.8
1 25.40 260 1+ 30 B9 4.1
1148 28.58 3201 30 442 +4.1
11/4 31.75 400 £ 40 5555
13/8 34.93 480 £40 66 5.5
TOBA 1645 112 38.10 550 + 50 7617
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LA

FRONT CLUTCH GROUP
(9N1806)

| E————— |
P }—-**’::";v

g
s

7 A

A -y
H \3 0 e e
4 N [ ; [
(1) 9NTE53 Spiing {16 used with empty space every. 80°}: \\ j Q |

Length under festforce . ............ .., 3.00in. (76.2 mm} N
. . N
Testforee . .........c.iioioiol s 61.95 b, (28.110 kg) T N N
Free length after test ... ........... 4.028 in. {102.31 mm} 5\ N . N
Qutside diameter . ... ... ... oo, A3 in. (18,11 mm) 7 / )
{2) Thickness of ten new discs and ten new a : E
plates . ......iiiii. .. 2.250 ¥ 070 in, (87.16 £ 1.78 mm) g T AT H
Thickness of one new ‘ ; i ) 8
N1B5S Disc .. ... 20+ 004 in. (3.05 £0.10 mm) i -[ /
Thicknéss of one new -t L P
ON16B6 Plate ........... .. 105 % 003 in. (267 £0.08 mmi ol
3] Torquefornut ............. 275 £ 26 Ib.ft. (38.0 £ 3.5 mkg) — /7
{4} 9N1644 Spring (16 used): 3
Length under test force . ............ ... 2.345n. {59 4 mm}
Testforee ......... .oy ... 878+t441h. (3982 £2.0ky)
Freetength after test . ............... 425 in, {107 .95 mm} 3
Cutside diameter ... ... 00 n. .., 1.095 in, (27,81 mm}
(5) ON1646 Spring (4 used):
Length under test farce ... .. ... ... .. ... 720n. (18.3 mim) g
TestfOrce . ovr et 1.064 1. (0.4826 kg) ] 10
Free length aftertest .. ................ 1.42in, {36.1 mm)
Outside diameter .................... 480 in. (12.19 mm) Mﬁ
(8) Torguefor fournuts .. ........, . 36 22 b.ft. (5.0 0.3 mka) & : \
{7) Torquefor 12bolts ............ 36 2 ib.ft. {5.0 £0.3 mkg) A [T
{8) Torquefor 12bolts ............ 56 £5 Ib.ft, (7.6 £ 0.7 mkg) E <7 7|
{10} With piston 19) forward, use 9N1654 Plates (11) M&EE
as Necessary to get a clearance Agg1sIHd
af . e 130 £ 030 in, (3.30 £ 0.76 mm}

NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST PAGE
132 OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES
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SPECIFICATIONS

{2}

{3

{5}
{8)

{7
{8

{11}

02)

113)

(14}

BRAKE GROuUP

{9N1807}
Torgque for 12 bolts . ... ........ 55 £ 610t {768 £0.7 mkg}
Thickness of two new discs and one _
newpiate ...,........,.. 4883%.013in, (12401033 mm}
Thickness of one new
ON1683 Disc v v v ..., 1841 005 in. (467 £0.13 mm}
Thickness of one new
9GN1629 Plate ... .......... .120 £.003 in, (3.05 1 0.08 mm}
Torque far 18 boks .. ... ..oy, 555 Ib.ft. {7.6 T 0.7 mkg}
Torque far six bolts ............ 36 £ 2 Ib.ft, {5.0 £0.3 mkg}
Torque for eight bolts . .., ....... 2721 2 ibde (3.01 0.3 mkg)
9N1622 Spring (4 used):
Length under test forge .. ... ... ... 1.95 in. (48.53 mmj
Test fOrCE o v oot ai.. B.1B1b. (2,790 kg)
Free length after test . ..., ... . 0vu.n 2.250 in. (67.15 mm)
Qutside diameter . ...... s 240 in, (6.10 mm)}
Torque for fourolts .. ... ... ... 22 £21bdt, (3.0 £ 0.3 mkg)

Clearance in new gerotor assembly when
installed on shaft {9} and in
housing (100 ... ... ....... 002 to .006 in. {0.05 to 0.15 mm)

Torque for fourbelts . ... . ... .. 55 * 5 Ib.ft. (7.6 £.0.7 mka)

Diameter of shaft
[mew) . ... ......, . ... 5608 £ 0003 in. {14.244 +'0.008 mm}

Bore in bearing
fnew) - ............. 5630 £ .0005 in. {14.300 £ 0.013 mm}

ON1610 Spring (B used):

Length under test force ... ... ... ........ 80in. (22.9 mm}
Testtorce . ..o s 42.00 1b, (19.051 kg)
Free length after test .. ............ .. 1.425 in. (36.20 mm}
Qutside dismeter ... ..o 823 in. {2080 mm)
9N1626 Spring:

Length under test force . ... .. et e .. 1080 {2743 mm)
Test force ... ... e e e 8.25 Ib. (3.742 kg)
Free lengthafrertest ... ... ... ...... 1.865 in. {39.75 mim)
Outside diameter .. ....... .. .. ... .. B62 in. (14.27 mm)

ADEESAX]
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7155 TRANSMISSION SPECIFICATIONS

TRANSMISSION GEAR GROUP
{9N1809 and 9N1810)

(1}  End play for six countershafts ... .006 in. (.15 mmi minimum
{2} Backlash {free movement)

forgearset ......... .00 ,004 in, (0.10 mm) minimum
{3) Backlash (free mavement)

forgearset .............. ... .008 in, (0.20' mm) minimum
(4}  End play for three gears ... ..... 018 in. (0.25 mm) minimum

NOTE: The above dimensions are necessary for correct operation.
These dimensions have no-adjustrment.

\
A2

TRANSMISSICN CONTROL GROUP

(9N1811}
O Q O O O O
Q O Q O O
o o O o O O R
&{‘ O
1"\%@ @ BRAKE
O
(1} 9N1457 Spring (3 used): O O @ 9
Length under test force ... ............ 1.61 in. (40.9 mm) @ O O @ O GLUT(C:SE
Testforce .. ... ... .. e 11.87 ib, (5.384 kgl @ @ e’
Freefength after test .................. 2.500n. (63.5 mm] =/
QOutside diameter . ........ 480 % 008 in. (12,19 £0.20 mm} e O S, O O Q
(2! 9N1577 Spring:
Length under test force . ..., ... ... 1.826 in. (46.38 mm}
Testforce .. ... . i 38.91 |b. (17.650 kg)
Free length aftertest  ................ 2128 in. (54.05 mm]}
Qutside diameter . ........... e 1.183 in. {30.05 mm}
(3)  Thickness of one 8N1574 Shim ... ......, 010 in. {0.25 mm)}

One 9N1574 Shim wilt change the pressure to the
rear clutch (with the transmission

iN16thSPEEDI BY .. .oevr e nens 1 psi {0.67 kg/em?)
Thickness of one 9N1575 Shim ., ..... ... 030 in. (0.Y6 mm}

AD7T220X1

One 9N1575 Shim will change the pressure to the
rear clutch {with the transmission
in 16th SPEED Y by . .. .. ... . . . 0 .o, 3 psi (0.21 kg/cm?)

NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST PAGE
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7155 TRANSMISSION

SPECIFICATIONS

PN AR K

o

REAR CLUTCH GROUP

(SN 1813}
Thickness of two new discs and one
new plate .. ... ... ... 458 £ 013 in, (11.63 0,33 mm)
Thickness of ong new
AN16E84 Dise . ... ... ... .. 184 1 005 in. (467013 mm)
Thickrigss of ane new
gN1536 Plate - ... ......... 090 £.003 in, {2.29 £ 0.08 mm)
Torque for 14 bolts ............ 36 £ 2 ibft. {50103 mkg)
Torque for six bolts ............ 55 £ 5 (b.ft, (7.6 £ 0.7 mkg)
Torque for bolt after the instaliation

oftheyoke ._.............. 300130 Ib.ft. (416 £ 4.1 mkg

AN1647 Spring and 9N16S3 Spring finstall-one 9N1647 Spring,
then one GN1663 Spring, then one 9N1647 Spring, until 12 of
each spring are installed).

9N1647 Spring (12 used):

Length under test foree ... ., . .. B00 in, {20.32 mm)
Testforce ... ... .. 18.0 b, (8,16 kg)
Free length after test .. ............... 860 in, {21.84 mm)
Qutside diamater ... .. ... e Ba0 in. {15.24 mm)
OMN1653 Spring (12 used}:

Length undertestforce ... ... ........... 4810, {24.9 mm)
Testforce ... ..., e e 25.0 b, (11.34 kgl
Free length after test . ... ... ... ... .. 1.208 in. {30.68 mm}
Outside diameter . .......... ... ...... B00 in, {1524 mm}

End play for the
shaft . ... .. ... .000 % .002 in. {0001 0.05 mm}

Use the foliowing procedure to get end play:

. Assembie the rear elutch group minus the spring (5).
. Install the rear clutch group on the traznsmission case.
. Remove all shims {8} from retainer (7).

. Install the retginer (7) and tighten halts (3}

tomtorque of ... . ... .. e e TE IR AT conukg)

. Furn the shaft to be sure that the bearings are against their seats.

. Again tighter: the bolts {3)

10atorGuUE Of ... e e 15 |b.in. (17 cmukg}

. Measure distance between the retainer (7) and the cover (9}, Make

a record of this distance.

B. instali shims (8} &f the thickness found in Step 7.

{101
(11)

$12}

. Remove rear clutch group from the transmission case and instail

the springs {5).
Torgue for threebolts . .....,.,. 18 22 ib.%t. (2.5 20,3 mkg)

Distance from face of cover (9) to front
clutchdisc ., ..........., 1,00 t0 1.06 in. (25.4 16 26.9 mm}

Use 9NTE54 Plates as necessary between front cluteh disc
{9N1528) and plate (9N1654) 1o give this distance.

Clutch pack uses 13—9N1538 Dises and 129N 1654 Plates pius
the number of 9N 1654 Plates necessary to give diimension {11},

Thickness of one new
ON1TBE38 Disc. ..o v vy ..., 1202004 in. (3.08 £0.10 mm)

Thickness of one new
ON1654 Plate ............. J060 £ .003 in. {1.52F 0.08 mm)

12"

ADT2 KT
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7155 TRANSMISSION SPECIFICATIONS

Rear Clutch Group {Cont.)

AQEIHIXY

{13} Torque for-two studs- ... ...... 75 210 Ib.ft. (10:4 % 1.4 mkg)
{14} Torque for 12 bolts  ............ 36 £21b.ft. (5.0 £ 0.3 mky)
{¥5) AB184 Spring (12 used}:
Length under test foree .., ... ... .. ... .. 1.75 in. (44.5 mm)
Testforce ... .. .00 13.6 to 15.1 {b. 16.17 10 6.88 kg)
Free langth aftertest . ............... .. 2.0%in.153.1 mm}
Outside digmeter . .............. 38 in. (8.7 mm) maximum

NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST PAGE
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7155 TRANSMISSION SPECIFICATIONS

TRANSMISSION RATIO SELECTGR
{9N1802 and 9N 1803)

{1)  9N1760 Valve:

Valve must relgase {control handle must come out}
when the air pressure to the ratio seiector becomes )
fesstham .. ....vveini .. 60 * & psi {4.2 * 0.4 kg/em?)

{2} 9N1789 Spring {two used):

Length under tést force ... ... ...l 875 in. (22,23 mm] 4
TestfOrce ... 1.24 1b. (0.562 kg)
Free length aftertest  .................. 1.25in. [31.8 mm)
Outside diameter . ... ... ..., 240 in. (.10 mm) secTion BB
(3] 9N1758 Spring: BOUBLE SiZE 5 AvTERN]
Length under test force .. ..., ... ... 1.850 in. (46,99 mm)
Testforce ., .......... ... 100110 ib. (0.454 * 0.045 kg)
Free length after test . ... .. .. S 2.6% in, {68.3 mm}
Outside diameter .. ..... ... . i A7 in (11,8 mm)
{4) 9N1773 Spring:
Length under fest force ................ 3750, (953 mm)
Testioree .. ... ... U, 650 b, (0.2948 _kg)
Free length aftertest . ... ............... 56in. (14.2 mm)
Qutside diameter .. .. ... ...... ..., .... 300 in, (762 mm}
(B) 8GN1759 Spring!
Length undertestforce .. .............. 87 in. (4.7% mm)
Testforce ... e 3.5 {b. {1.59 kg)
Free length after test .. ... .. .. ...... ..., 31 in. (7.9 mm)
Outside diameter ., .. ......... P 180 in, (457 mm)
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7155 TRANSMISSION SPECIFICATIONS

W]
[
mitHi)]

Transmission Ratio Selector (Cont.)

Y

"‘\A\\\\\\Q

Y

L

cDo

=P

) 4
Y . s

Ii N Z\

= ¥

B

’r—v L

(6] 9N1772Spring:

Length under test force . .. .. R I 75 0in. 119.1 mm) ”
TeStFONCE o oo oo 8.6 1. 13.90 ka) 1! B
Free length after tést ... ................ B2in. {224 mm) 1/ N '. ?
Qutside diameter . ....... ..., . . ... 375in. {953 mm) /
{7} 9N1720 Saring: / '
Length under testfarce .. .............. 563 in, (14.30 mmy} 8 . ' % ’
Testforce ........... . .... 3511810 (15.9%0.82 kgl | / 12 &
Frae length after test . .........:...... 674 in.{17.92 mm) / rm
Outside diameter .................... 440 in. {11.18 mm) 8 /\ t"H-
‘ i}
(8) 9N1565 Conical Spring [spring is not shown, part of 9N1742 /L 4.
Plate Assembly): IO ‘
. d
Length under testforee ... .. ... ... ..., .. 281 (7,1 mm) M .
L N
TestfOrce .........oooooiiiiioio. 1.76 1b. (0.798 kg 'ﬁt
Free length after test ..., ..., ........... . 80 in. {12.7 mm) S

Qutside diameter
(largeend) .............. 438 % 008 in. (11132 0.20 mm}

IR,

QOutside dizmeter
{smallend} ............... 250+ 008 in. 6.35 * C.20 mm)

{9} 9N1747 Spring (seven used):
! SECTION A—A

Length undertest force ................ 200 in. (5.08 mm)
Testforce ... ... ... . ..o 1.1 1b. {0.50 kg}
Freelength aftertest . .................. 32in. {843 mm}
Quiside diameter ..., ... ... ..., 240in, 16.10 mrri)

{13} Clearance between the GN1785 Plate (12)
and the 3MN1730 Cover {10}
e wrae. ... 001+ 020 0r - 000 in. (0.03 + 057 or - 0.00 mm)

DETALL ©
Use @N1780 Shims €11) as necessary to give this clearance, TEN TIMES SIZE AQ7222X1

_ NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST PAGE
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7155 TRANMISSION

SPECIFICATIONS

{14}

(15}

{16}

Transmission Ratio Selector (Cont.)

9N1751 Spring:

tength under test force: ......... U 562 in, {14.27 min}
Testforce . ... ... ... ., 2631 1316, (1.193 £ 0.058 kg)
Free lengthafter test ........c......... 2.8%in. {7347 mm)
Qutside diameter .......... 356 £ .008 in, (8.04 £ 0.20 mm}

ON1752 Spring:

Length under test force ... ... ......... 84'in, {23.88 mm}
Test fOrCE . oo ve e 1.84 b, (0.836 kg}
Free length after test .. .. .............. 1.20in. {30.5 mm}
Qutside diameter ., .,,... e s ... 284 0in. {7.21 mm)
9N1741 Spring:

Length under test farce .. ... ...... .. .. BO6 in. (16.76 mim)
Testforce ... ov i e 5.6 ib. {2.54 kg}
Free tength aftertest ... .. _........ ..... 75in. {19.1 mm)
Outside diameter .. ... .. .. AB6 1 813 in. (11.84 £ 033 mm)

SECTION D=D

BECTION E-E
NOUBLE SIZ&

OQUBLE 5iXE

BECTHON &
OOUBLE si2g

AGTIIEHY
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Caterpillar, Cat and [} are Trademarks of Caterpiilar Tractor Co.

CATERPILLAR FUNDAMENTAL ENGLISH JULY t974
FORM NO. SENR7002 PRINTED IN U.5.A.






(Minneapous-Movine | BN
\ h ¥ R

MODERN MACHINERY)

TRACT O ns Caterpillar and Calar_eQegisteredT'racemarksnfCalerpI%arTrac‘.brCo;':

All the above are Trademarks of others, used here in a descriptive.
sense to refer to the products of others. B A

Printed in the United States of America ~ =

* No patent liability is assumed with respect to ihe use of the information contained in this manual. While every précal-
tion has been taken in the preparation of this manual, the producer assumes no responsibility for errors or omissions. *
Neither is any fiability assumed for damages Tesulting from use of the information contained in this manual. = =

All instructions and diagrams have been checked for accuracy and ease of application; however success and safety in.
working with tools depend to a great extent upon individual accuracy, skill and caution. For this reason, the producers =
are not able to guarantee the result of any procedure contained in this manual. Nor can they assume responsibiiity for -
any damages to property or injury to persons occasioned from the procedures. Persons engaging in the procedures do
' 50 entirely at their own risk. A





