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This unit describes in detail the functions of the transmission components
in the CLBT-5960 series, which is similar in operation and structure to
the 6000 and 8000 series. For information concerning a certain model
transmission, refer to the appropriate maintenance manual.

SECTION A -- GENERAL DESCRIPTION

The 5960 series transmission combines a torque converter (previously
discussed) with planetary gearing that provides six speeds forward, and
one reverse speed. The transmission gearing is a compound planetary
gear train which is in constant mesh. The gearing can be broken down
into two groups, the splitter gearing section and the range gearing section.
NOTE: For the following reference numbers, refer to Figure 1.

The splitter gearing section is located in the front cavity of the trans-
mission housing. It consists of a splitter low clutch drum (81), splitter
low clutch pack (21), splitter high clutch pack (26), planetary sun gear (28),
planetary carrier (74) and planetary ring gear (30).

Located in the rear cavity of the transmission housing is the range gearing.
It consists of the splitter shaft and low sun gear (62), high range clutch
drum (31), intermediate range planetary (69), intermediate range clutches
(38), intermediate ring gear (36), low range clutches (65), low range ring
gear (40), low range carrier (42), reverse range sun gear (59), reverse
carrier (47), reverse ring gear (45), reverse range clutches (61) and
output shaft (51).

Controlling the gear train are six multiple-disc, oil cooled, friction
clutches. They are hydraulically applied and spring released. With this
type of arrangement there is automatic compensation for normal wear,
and no adjustment is necessary. The older type friction plates have
sintered bronze facings, and the reaction plates are steel. The newer
type friction plates are bonded resin graphite.
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Key to Figure 1 (coned.)

41-Low Range Planetary Pinion
42-Low Range Planetary Carrier
43-Low Range Planetary Pinion Pin
44-Reverse Range Planetary

Pinion Pin
45-Reverse Range Ring Gear
46-Reverse Range Planetary Pinion
47-Reverse Range Planetary

Carrier
48-Reverse Range Piston
49-Rear Cover
50-Output Oil Pump Ass'y
51-Output Shaft
52-Oil Seal
53-Parking Brake Drum
54-Output Flange
55-Output Bearing Retainer
56-Oil Drain Nipple
57-Speedometer Drive Ass'y
58-Output Pilot Bearing
59-Reverse Range Sun Gear
60-Reverse Range Piston

Return Spring
61-Reverse Range Clutch Pack

62-Sp litter Shaft & Low Sin
63-Low Range Piston Housing
64-Low Range Piston
65-Low Range Clutch Pack
66-Low Rge. Piston Return Spring
67-Intermediate Range Piston
68-Int. Rge. Piston Return Spring
69-Int. Rge. Planetary

Carrier Ass'y
70-Int. Range Sun Gear
71-Int. Rge. Planetary Pinion
72-High Range Clutch Back Plate
73-High Range Clutch Pack
74-Sp litter Planetary

Carrier Ass'y
75 -Oil Pan
76-Sp litter High Piston
77-Sp litter High Piston Housing
78-Sp litter High Planetary
79-Sp litter High Piston

Return Spring
80-Sp litter High Clutch Back Plate
81-Sp litter Low Clutch Drum Ass'y
82-Spacer

AM 2-8

83-Turbine Shaft
84-Converter Ground Sleeve
85-Scavenge Pt MD Discharge

Tube
86-Pump Drive Gear Hub
87-Converter Housing
88-Pump Drive
89-Pump Drive Gear Coupling
90-Input Oil Pump Body
91-Input Oil Pump Driven Gear
92-Scavenge Oil Pump Driven

Gear
93-Scavenge Oil Pump Body
94-Scavenge Oil Pump Drive Gear
95-Input Oil Pump Drive Gear
96-Idler Gear
97-Lockup Clutch Back Plate Key
98-Front Cover
99-Piston Housing

100-Cover Bearing
101-Retaining Washer
102-Input Flange
103-Input Shift
104-Cover Seal

As mentioned previously, the 5960 and the 6000 and 8000 series trans-
missions can be shifted under full power. It is possible to upshift or
downshift at full throttle regardless of the load. However, a downshift
should not be made if the vehicle speed exceeds the maximum speed
attainable in the next lower range. A downshift under this condition will
overspeed the engine and cause serious damage. The vehicle must be
brought to a complete stop before shifting into reverse.

Another precaution is required before starting the unit: the transmission
must be shifted into NEUTRAL. Most vehicles manufactured today are
equipped with a neutral-starting device which will not permit starting the
unit in any position but neutral. Also, shift the transmission into neutral
when the unit is parked and the engine is idling for any period of time.
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In Figure 1, the optional remote mounting-feature is shown, If the trans-
mission is direct mounted, the torque converter housing is bolted directly
to the engine flywheel housing. For a remote mounting, the converter
input shaft (103) is bolted to the piston housing (99) and the converter
front cover (98) encloses the front of the converter. Engine torque is
received through the companion flange (102) which is splined to the con-
verter input shaft.

The Torwatic Brake is an integral part -of the transmission and provides
constant braking power on downhill hauls. The brake consists of three
major components:. the rotor (18) which is splined to the turbine shaft (83),
the stator vanes cast into the brake housing (17), which also encloses the
rotor; and the brake control valve, which is mounted to the left side of the
brake housing (17). The valve provides various degrees of braking power.
A torque limiting valve, built into the valve housing, protects the trans-
mission from absorbing brake horsepower in excess of 1200 ft. lbs.
The brake uses the same oil as the transmission. Therefore, extra
charging pumps are not required.

The lock-up clutch assembly is an integral part of the transmission and
consists of a piston (4), clutch plate (3), backing plate (7) and a gear
which is riveted to the turbine (8). In remote mounted transmissions, the
lock-up assembly is installed in the converter pump cover and consists of
the same parts as in a direct mounted transmission.

Although shifting in 5960 series transmissions is manually controlled,
the lock-up shift is controlled hydraulically. It occurs automatically in all
ranges, including neutral. Disengagement of lock-up for 5960 trans-
mission occurs at 1570 rpm turbine shaft speed.
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SECTION C -- TRANSMISSION POWER FLOW
(SP LITTER SECTION)

NOTE: All numbers in the following paragraphs refer to Figure 1 unless
otherwise specified.

In the discussion to follow, keep in mind that the turbine shaft (83) supplies
the input torque to the splitter section. Input torque for the range gearing
is supplied by the splitter ring gear (30). Output torque leaves the planetary
gearing through either the low or reverse range carriers (42 or 47), which
are splined to the output shaft (51).

Figure 2 illustrates schematically, the entire gear train of the transmission.
To clarify the power flow discussion, the various clutches will be labeled
in the following manner: splitter low (C-1), splitter high (C-2), high (C-3),
intermediate (C-4), low (C-5) and reverse (C-6).

When this transmission is in neutral,
the C-1 clutch (splitter low) is en-
gaged. This prevents the engage-
ment of two clutches at the same
time when a shift is made. Refer to
the paragraphs below, under
"splitter low" for neutral power flow.

The splitter section. contains two
clutches, splitter low (C-1) .and
splitter high (C-2). The term direct
drive can be interchanged for splitter
low, and overdrive can be used in
place of splitter high.

Movement of the control valve
plunger into either neutral, first,
third, fifth or reverse range directs

C-1 C-2 C-3 C-4 C-5 C-6

13

17

16

1-Turbine Shaft
2-Splitter Low Drum
3-Hub
4-Splitter Sun Gear
5-Splitter Planetary
6-Splitter Ring Gear
7-High Range Drum
8-Intermediate Sun Gear
9- High - Intermediate

Ring Gear

15

14

13

10-Intermediate
Planetary

11-Splitter Shaft
12-Low Planetary
13-Low Ring Gear
14-Low Sun Gear
15-Output Shaft
16-Reverse Sun Gear
17-Reverse Planetary
18-Reverse Ring Gear

Fig. 2 Transmission gearing schematic
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oil under pressure to the splitter low piston (20). This applies the C-1
clutch (21), which consists of two friction and one reaction plates.

The splitter low clutch drum (81) and the splitter carrier (74) are splined
to the turbine shaft (83). The friction plates are splined to the hub (23)
which in turn, is splined to the splitter sun gear (28). The reaction
plates are splined to the clutch drum (81). When C-1 clutch is applied,
the clutch drum (81), hub (23), sun gear (28) and splitter carrier (74) are
locked together.

The clutch drum (81) and carrier (74) are splined to the turbine shaft (83).
The clutch drum (81) is the input member and receives its torque from the
turbine shaft (83). As the clutch drum (81), hub (23),sun gear (28) and
carrier (74) are all locked together, the turbine shaft (83) and the entire
splitter gearing rotate as a mass.

Movement of the control valve plunger into either the second, fourth or
sixth range position directs oil, under pressure, to the splitter high piston
(76). This applies the C-2 clutch, consisting of three friction and three
reaction plates (18). As the friction plates are splined to the hub (23)
which, in turn, is splined to the sun gear (28), and the reaction plates
are splined to the anchor ring (25) which is firmly keyed to the trans-
mission housing, the sun gear (28) becomes the held member.

The low drum (81) and the high carrier (74) are splined to the turbine
shaft (83). The splitter carrier (74) is the input member and receives
its torque from the turbine shaft (83). As the sun gear (28) and hub (23)
are held, the planet pinions (78) drive the ring gear (30) in the same
direction, providing the overdrive reduction of . 671: 1.
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SECTION D "-- TRANSMISSION POWER FLOW (RANGE SECTION)

NOTE: All numbers in the following paragraphs refer to Figure 1 unless

otherwise specified.

GENERAL -- To obtain the desired speed range, one of the range clutches

(C-3, 4, 5 or 6) is engaged (see Figure 2). The proper clutches are
automatically engaged by movement of the control valve plunger. In order

to obtain first, third, fifth or reverse ranges, the appropriate range
clutch (C-3, 4, 5 or 6) is combined with splitter low clutch (C-1) of the

splitter section. Second, fourth and sixth ranges are obtained by com-

bining the appropriate range clutch (C-3, 4 or 5) with the splitter high

clutch (C-2) of the splitter section. Table I illustrates clutch application

and gear ratio charts for 5960 transmission.

FIRST AND SECOND RANGE -- Movement of the control valve plunger

into the first (1st) or second (2nd) position results in the same power

through the planetary gearing. However, in the splitter section, the

splitter low clutch (C-1) is engaged for the first range and the splitter

Shift Tower
Position and
Gear Range

Splitter Section Planetary Gearing Section
Main

Pressure
Schedule

Gear
Ratio

Lock-up
Clutch

Low
C-1

High
C-2

High
C-3

Int.
C-4

Low
C-5

Rev.
C-6 Min. Max.

6th X X 130 155 .67:1 X

5th X X 130 155 1.00:1 X

4th X X 130 155 1.35:1 X

3rd X X ra 155 2.01:1 X

2nd X X 130 155 .2.68:1 X

let X X 210 235 4.00:1 X

N X 130 155 X

R X X 210 235 5.12:1 X

Table I Clutch application table for the 5960 transmission
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high clutch (C-2) is engaged for second range. This provides a 4.00: 1
ratio for first range and a 2.68 : 1 ratio for the second range.

When the control valve plunger is shifted to the first or second range,
pressurized oil is directed to the low range piston (64). This applies
the C-5 clutch, which consists of four friction plates and reaction plates
(65). As the friction plates are splined to the low range ring gear (40) and

the reaction plates are splined to the anchor ring which is firmly keyed to
the transmission housing, the low range ring gear (40) is the held member.

The low range sun gear (62) is the driving member and receives torque
from the splitter ring gear (30) and the turbine shaft (83). As the ring
gear (40) is held and the sun gear is driving, the low planet pinions (41)
are forced to walk around the ring gear, taking the carrier with them.
Output torque leaves through the carrier (42), which is splined to the

output shaft (51). See Figures 3 and 4.

THIRD AND FOURTH RANGE -- Movement of the control valve plunger,
into the third or fourth position results in the same power through the
planetary gearing. However, in the splitter section; the splitter low clutch

INPUT 0
OUTPUT 111

NEU II
PISTON -0-

PRESSURE

Fig. 3 First rato;e power flow

INPUT rg

OUTPUT II
HELD/

PISTON 4'" 111

PRESSURE

Fig. 4 Second range power flow
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(C-1) is engaged for the fourth range. This provides a 2.01 ratio for
the third range and a 1.35: 1 ratio for fourth range.

When the control valve plunger is shifted to the third or fourth range,
pressurized oil is directed to the intermediate range piston (67).--This
applies the C-4 clutch, which consists of three friction and reaction
plates (38). As the friction plates are splined to the intermediate range
ring gear (36) and the reaction plates are splined to the anchor ring,
which, in turn, is firmly keyed to the transmission housing, the inter-
mediate ring gear (36) is held stationary.

The intermediate sun gear (70) is splined to the splitter shaft (62) and
the low_ range sun gear is integral with the shaft. The intermediate
carrier (691 is connected to the low range ring gear (40) and the low
range carrier (42) is splined to the output shaft ft (51).

Theidriving member IS the intermediate sun gear (70), which receives
its torque ,ft_poni_ .t.4e splitter ring :gear ,,(0), and turbine shaft_ (83). Since
the tg gear (36) is held and the sun gear (70) is driving, the inter-

__

Mediateplanet pinion8 .(71) are forced. to walk around the inside of the
ring forcing, the ,intermediate carrier to rotate in the same
directiOti asthe-504;gear i.o'Ce the intermediate carrier is
toniiectql40,-* range ring and the
totate together, The low range sun gear.:(02): atiathe-10iangering
goo (40): are rotating in the same direcilon,--tlut at different speeds.
4sa, 004, the outpot.: torqueleaves through. the low range ,planetary
carrier ihich is spiiiec theou ut..Shaft.01). -gee Figutes 6'

,

FIFTH .AND SIXTH RANGE -- Movement of the control valve plunger
into the, fifth 4.44, .044 posit -ions, the sarriepOtiierffirotigh the

,gearing. However, in the splitter seCtion, the -:Siiiiiterlci*
clutO (0,-.-1) is ellgagedlor the fifth range and the splitter high clutch
(2). is engaged .for the sixth range. This ptIOVideS 1 ratio fbr
fifth radge'ilid a . 67 : 1 ratio fOr sixth range,.
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Fig. 6 Fourth range power flow

When the control valve plunger is shifted to the fifth or sixth range,
pressurized oil is directed to the high range piston (32). This applies to
the C-3 clutch, which consists of three friction and two reaction plates
(73). As the friction plates are splined to the intermediate range ring
gear (36) and the reaction plates are splined to the high range clutch drum
(31), the clutch drum and the intermediate range ring gear are lOcked
together.

The following parts are connected together: splitter ring gear (30), Inter-
mediate sun gear (70), and low sun gear (62). As the shaft retrolyes, it
drives the entire range gearing and output shaft (51) in the same direction
and speed. See Figures 7 and 8.-------

REVERSE RANGE -- Movement of the control valve plunger to "reverse
position engages the splitter low clutch (21) and directS pressurized oil
to the reverse range piston (48). This applies the C-6 clutch, which con-
sists of five friction plates and five reaction plates (61). As the friction
plates are splined to the anchor ring which, in turn, is keyed to the trans-
mission housing, the reverse ring gear is the locked stationary member.

The reverse range sun gear (59) is splined to the low range ring gear (40)
and the reverse carrier (47) and low range carrier (42) are splined to the

- 10 -
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INPUT El

OUTPUT I

HELD II --

PISTON -0- 1,

PRESSURE
Alt

,Fig. 7 Fifth range power flow
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Fig. 8 Sixth range power flow

-output shaft (51), creating a compound planetary between the low and
reverse planetaries.

Input member is the low range sun gear (62) which receives its torque from
the splitter ring gear (30) and turbine shaft (83). The low planet pinions
(41) revolve about their pins in the opposite direction of the sun gear (62)
and they, in turn, drive the low range ring gear (40) in the same direction.
As the low range ring gear (40) is splined to the reverse sun gear (59), the
sun gear rotates in the same direction as the ring gear. With the low ring
gear (40) and reverse sun gear (59) driving in the same direction and the
reverse ring gear held, the reverse
pinions (46) revolve about their pins
in the opposite direction. This
drives the carrier (47), which is
splined to the output shaft (51), in
the same direction providing the
reverse reduction of 5.12: 1.
See Figure 9.

INPUT

OUTPUT/

HELD I.

PISTON 4P.

PRESSURE

Reverse range power flow
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SECTION E -- INSPECTION AND MAINTENANCE

The mechanic who is checking out a transmission of the types being dis-
cussed, should check for the following points. Any abnormal reading on
the instrument panel is a good indication that the transmission is not
operating correctly.

TEMPERATURE -- If the converter temperature rises above 250 F, STOP
the vehicle immediately. Shift the transmission into NEUTRAL and idle
the engine between 1000 and 1300 rpm. The temperature should drop
rapidly to the engine coolant temperature in two or three minutes. If the
temperature does not drop, trouble is indicated and the cause should be
determined before further operation of the vehicle.

CLUTCH PRESSURE -- Clutch pressure can be observed by lodking at the
transmission clutch pressure gage on the instrument panel. On newer
model vehicles (since 9/1/66) pressures must be maintained between 170
and 210 psi. On models built prior to this date, pressure in fiY6f and-
reverse ranges should be maintained between 185 and 235 p81. They
should be between 115 and 1551isi in.iieutral, second and third, fourth; fifth
and sixth ranges.

GREASE SPECIFICATIONS The grease used to coat the output shaft
splines must meet the following specifications:

1. Lithium petroleum base grease
2. Penetration 260 minimum
3. Molybdenum disulphide (20% minimum by weight)'
4. Dropping point -495 F
5. Must not decompose at 400 F

SECTIONF - - TROUBLESHOOTING THE TRANSMISSION

Table II is a guide to be used when a malfunction or irregular operation
of the transmission occurs:

12 -
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Table II Troubleshooting the transmission

TROUBLE CAUSE CHECK AND/OR REMEDY

Low converter OUT pressure Low oil level Bring oil level to full mark.

Oil line leakage Check lines for oil leaks.

Plugged oil strainer Remove and clean strainer.

Defective oil pump Check pump and rebuild, if neces-
sary.

High oil temperature See High Oil Temperature below

Foaming oil See Loss of Power below

Converter pressure regula-
for valve stuck open

Inspect valve for dirt or damaged
parts

High oil temperature Low oil level Bring oil level to full mark

High oil level Drain oil to full mark

Low coolant level in cooling
system

Bring coolant level to full mark

Clogged or dirty oil cooler Replace cooler

Stator locked Rebuild converter

Stator installed backwards

. .

Check for lack of 'power at con-
verter- stall or disassemble con-
verter and check stator

Stator installed without rol-
lerth (low stall speed)

Disassemble converter and in-
stall rollers

Operating too slow in gear
selected

Downshift at a higher speed

High engine speed at con-
verter stall

Low oil level . Bring Oil level to full mark

Low converter out pressure See above
.

High oil temperature
,

See above

sipping clutch Overhaul transmission

Low engine speed at convey-
ter stall

Low engine output torque Tune engine and check output torque

.

Converter element interfer-
ence

Check for noise at stall, rebuild
converter, if necessary

.

.

Stator installed backwards Check for lack of power, at con-
verter stall or disassemble con-
verter and cheek stator

Stator installed without rol-
lers

Disassemble converter and install
rollers

rm- .1......,-.-. -
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AM 2-8
Table II Troubleshooting the transmission (coned)

TROUBLE CAUSE CHECK AND /OR REMEDY

Loss of power

.

Stator installed backwards Check for loss of power at stall or
disassemble converter and check
stator

Stator installed without rol-
lers

Disassemble converter and install
rollers

. Low converter charging
pressure

Check for lack of power at stall

Low engine speed at con -
verter stall

See above

Clutch plates slipping Check for low clutch pressure
Check for worn pistoa seal

Range control valve inoper-
ative

See below

Low clutch pressure See below ;

Foaming oil Check oil level
Check for proper oil
Check input pressure pump
Check for water in oil

No power transmitted in any
range

Mange Control valve inoper-
ative

Check shift linkage adjustment
Check valve part$' for wear

Low clutch pressure

.

. -

.

Low oil level Bring oil level to full mark

Leaks in lube system

. .

Check for oil leaks in external
pressure lines and air leaks on
suction side of pump

Presauffie reg.-ill at!) "i. valve-
failed

Rebuild pressure regulatdr valve i

assembly

-Worn input oil pump-- t-- -Rebuild- -pump.

Plugged cluteh Piston aiivity
inlet line. of. Oil ,iitii,iner-

Drain a' and bleit: strainer
Disassemble traistaiiiiion enough
to check for plugged inlet line

No power transmitted in one
-range

, .

Low -clutch pressure in one
range only . ,

Check for worn piston seals
Check for broken backing plate

Range contiol valVe inOper-
ative

See above

Slow clutch engagement

.

kotunini Oil See abbie'.
-Low clutch, pressure See above

Worn piston seals Replace piston seals

Thinsniission locked in all
ranges

- Transmission failure Rebuild transmission
.

Unit drives in first or second
range, creeps forward in
neutral but stalls when
Shifted into any'other range

Low range clutch failure Rebuild transmission

14



Table II Troubleshooting the transmission (cont'd)

AM 2-8

TROUBLE -
. CAUSE CHECK AND/OR REMEDY

Unit drives in third or fourth
range, creeps forward in
neutral but stalls when shift-
ed into any other range

Intermediate range clutch
failure -

Rebuild transmission

Unit drives in fifth or sixth
range, creeps forward in
neutral but stalls when shift-
ed into any other range

High range clutch failure Rebuild transmission

Unit drives in reverse range,
creeps backward in neutral
but stalls when shifted into
any other range

Reverse range clutch failure Rebuild transmission

Unit drives in low, erratic
shifting from one range to
another but stalls when shift-
ing from neutral to low or
reverse

Lock-up clutch failure Rebuild transmission

- .

Unit drives in reverse, first,
-third and fifth range but
stalls when shifted in other
ranges

Splitter-low. clutch failure Rebuild transmission

Unit drives in second, fourth,
and sixth range but stalls
when s hi fted into other
ranges

Sp:litter-high clutch' failure Rebuild transmission

Failure to go into lock-up Low pitot pressure Check oil level, clean pitot feed
orifice and pitot tube

Malfunction of lockup shift
valve

Check and repair valve
.

Malfunction of flow valve Check and repair valve

Torqmatic brake fills slowly Secondary converter pres-
sure regulator valve stuck
open

Repair regulator valve

Clogged oil cooler Replace oil cooler element

Torqmatic brake fails to
operate

Torque limiter valve stuck
open

Check and repair valve

Torque limitei valve spring
weak

Rebuild valve and replace spring

Low pitot pressure Insufficient lube oil Bring oil level to full mark

Clogged pitot feed orifice Disassemble converter and clean
orifice

Clogged pitot tube Disassemble converter and clean
pitot tube
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AM 2-8D
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LEARNING ABOUT THE ALLISON TORQMATIC
HYDRAULIC SYSTEM -- (PART I)

Human Engineering Minn. State Dept. of Ed.
Institute Vocational Education

Press A 2.. Check to see that timer is OFF.

ti

The Allison transmission incorporates a combination
oil pressure and scavenge pump which is located at the

lower front of the transmission. It is a conventional
gear-type pump, having two separate pairs of gears
with a common houSing. This pump always turns at the
samorpm-as the engine. For this to be possible, the
pump would have to be driven by the

A. transmission output shaft 4+

B. converter turbine 14
C. Neither A or B is correct 5 1-3

Correct. The input charging pump has to be driven by
the converter pump so oil can be supplied from the

sump to the transmission hydraulic system when the

engine is started.

A simple spur gear train extends from the pump
housing to the converter pump element. The larger
set of gears in the pump provides oil to the hydraulic
circuit. The smaller pair of gears provides for the
scavenge pump.

Press A
1 -5

The input charging pump and scavenge pump are

A. two pumps of the same size in one e
housing

B. two different sized pumps in separate
housings

C. Neither A or B is correct f

1-7

T s1.1,72,

7 - -

AM 2-8D
Fl LM no, 8/21/67 re,.

.

This film supplements the class text units which de-
scribe the operation of the Allison Torqrnatic Trans-
mission hydraulic system. The torque converter part
of the transmission will not be covered in this film.
The film lesson on the torque converter is AM 2-5D.

NOTE: A large portion of this film refers to Figure 1
in AM 2-9. Have this fold-out color schematic available
before using this film.

Press A 3 2-2

If you chose transmission output shaft or converter
turbine, you are incorrect. The only mechanism in
the transmission that turns the same rpm as the engine
output shaft is the converter pump-and shaft.

Press A s'

1-4

The scavenge pump draws excess oil from the converter
housing, in which the converter and pump gear train
operate, and returns it to the sump. :The input pump
supplies oil to the hydraulic circus: at all times while
the engine is running.

OIL FILTERS -- The oil passes through two disposable
cartridge-type filter elements in parallel. The titters
are arranged for full-flow operation, which means that
all the oil flowing in the circuit must pass through them.

Press A
1-6

ea.

No. There are two pumps of different Stifiqi (gears) in

the same housing. One, the larger of the two, supplies
oil to the hydraulic circuit; the smaller one provides for
scavenging of the excess oil in the converter housing.

Press A 47
1-8
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Correct. The two pumps (input and scavenge) are of
different sizes, but are enclosed in one housing. The
larger pump provides input oil to the entire unit while
the smaller pump is used to scavenge excess oil from
the converter housing.

SIGNAL SWITCH -- A signal switch, located in the
filter base assembly, warns the vehicle operator that
the oil filters are becoming clogged with debris. This
switch is activated by differential oil pressure in the
filter base.

Press A /0

1-9

//

The oil filter signal switch in the operator's compart-
ment activates when

A. unfiltered oil is traveling through the system /1

B. oil pressure leaving the filters exceeds that /3
entering the filters

C. Neither A or B is correct. /4

No. Oil under pressure entering the filters always is
slightly higher than that leaving the filters, due to the

friction and obstruction characteristics of the filter.

Try this question again. Press A //

1-13

MAIN PRESSURE VALVE -- Main pressure in the
hydraulic circuit is regulated by the movement of a
spool type valve, located in the control valve body. See
Figure 1 in AM 2-9. its movement opens or closes
ports through which the oil may flow. The degree of
such opening or closing determines the volume of flow
and thereby the pressures. Forces act upon the valve
from either end. Function and movement are fully auto-
matic. The pressure is regulated to the required value
for various requirements of pressure and flow.

1-15
Press A 2.4-

AM 2-8D
Fl LM 8/21167

When oil pressure flowing into the filter elements ex-
ceeds the pressure coming out by 15 psi, electrical
contact is made to a signaling device located in the
vehicle operator's compartment. When the filter
elements are completely clogged, and the differential
oil pressure in the filter base is 20 psi, a filter by-
pass valve opens and allows the oil to bypass the filter
elements.

Press A // 1-10

/z

No. Unfiltered oil flowing through the system means
the bypass valve has opened and no oil at all is being
filtered. Please try this question again. Press A //

1-12

Correct. The signal activates when oil under pressure
entering the filters exceeds the outcoming pressure by
15 psi. Unfiltered oil flowing through the system would
mean the pressure had exceeded psi.

A. 25 .me
B. 20 /02
C. 30 X X

(Only the correct answer will move the film. )
1-14

LOCKUP SHIFT VALVE -- Flow of oil to and from the
lockup clutch piston cavity is controlled by the lockup
clutch shift valve, see Figure 1 in AM 2-9. The shift
valve is a spool-type valve. Movement of the valve in
its bore opens or closes ports which determine
whether the lockup clutch is engaged or disengaged.
This valve is located in the lockup valve body.

Press A 25"

....-.^.......!.......
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Working in conjunction with the lockup shift valve is the
spool-type flow valve, located in the lockup valve body.
Its function is to override the lockup shift valve so as
to disengage the lockup clutch when shifts are made, up
or down. The movement of the valve exhausts lockup
clutch apply pressure to sump.

It is necessary to disengage the lockup clutch when
shifting because

A. there are varying degrees of torque
required in the different ranges

B. lockup clutch pressure must be released
to move the manual control valve 1-t.

C. oil in the lockup circuit is required for 2,
the planetary clutch pistons 1-25

Correct. The lockup clutch is activated only when the
turbine and pump almost equal each other in rpm. If
the clutch were continually activated, the converter
would serve as a fluid coupling, defeating the purpose
of the converter.

Much has been said.about the manual, selector valve
but let's reilew whatThe purpose of this valve is. It:

1. Permits shiftinof the transniission

2. Directs oil pressure to the neutral
signal valve trimmer plug intheneutral

. -position.

Press A 21 (C.i 213

7-7

2-27'

INTERMEDIATE RANGE CLUTCH TRIMMER VALVE

--This valve is located in the' control valve body. 'See

Figure 1 in AM 2-9. The function.of this-valve has to.

do only 'with the smooth-aPPlicatieh of the intermediate

range clutch. It provides the initial-reduction .of
presSure to-that Clutch, followed by a rise inpresSure
to equal the main pressure. This valve operates the

same as the neutral signal trimmer valve, 'except that

there is no oil preSsiike present at the-opposite end.

NOTE: Read the above information again before

pressing A. 30 2-29

1

No. This valve acts as a: buffer in this hydraulic
circuit. It prevents the initial full force, of the,main
pressure from activating the intermediate clutch
suddenly. The main pressure,,is applied eventually,
but the "shock" is removed by this valve.

Press A -s

2-31

,-4.77ggwP°13""_''''"'"'""7"

AM 2-8D

FILM no, 8/21/67 r-
-- -

.24

No. The lockup clutch must be released when shifting
occurs, because of the varying degrees of torque that
are required when going from one range to another.

Press A 2 7

1-26

IS

OK.

Because of varying degrees of torque required when
shifting or encountering a load, the lockup clutch is
deactivated.

You have missed one or more Of the questions in this
sequence of material. Before going further, review
the last few frames

Press A 3 1-28

In the last frame we said the intermediate range clutch
trimmer -valve has to domith smooth applicationof.the
intermediate range:clutch. In.y.our _opinion, .-Which of
the following statements.bestdescribesAhe function of._
this -valve? It is

A. a safety device that acts as_a,sump for
this hydraulic 'oil:04g ?,

B. a device that, pernianentlk"retaitiS
of the,hYdratilic pressure goinetOlhe
intermediate range Chita

C. cle;i1c6 that'Prevents initial Lull main ._
pressure from activating the interinediate'3'2:
range clutch 2-30

Correct. This valve prevents jerking of the vehicle
when the intermediate ranges are selected by the
operator.

In previous units,we learned about the, multi-bladed
retarder MeChariiim lOCated behiiid`the Converter.
This device is: controlled by a vertically mounted, spool
type valve (Torqmatic Retarder Valve) connected by
linkage with a hand lever or foot pedal Controlled by the
operator of the vehicle. See Figure 1 in AM 24.

The retarder is applied when the valve is pushed
downward in the body and released in its upward
position.

Press A 3 3 2-32
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A spring located at the bottom end of the valve, assures
a-positive "OFF" position when the brake is released.
Oil supply for the retarder comes from the flow out of
the torque converter. The oil from the retarder is
directed through the heat exchanger (oil cooler).

A torque limiter valve is incorporated in the retarder
valve body. This is a spring loaded bypass valve which
opens when pressure in the line carrying oil from the
brake exceeds 50 psi, at which time the oil flows
directly to the sump, bypassing the cooler.

Press A - .3q 2-33

'.111111.1i'

7 .

AM 2-8D
TI Lhtno, 8/21/67

et

3

The valve limits the amount of oil in the brake so it will
absorb no more than 1200 pound feet of torque. This
protects the transmission and power train from over-
loads during retarder operation.

If the torque limiter valve were set to open at a lower
psi (lower than 50), there would be braking
action.

A.
B.
C.

less Ve
more 35
no change in 35

2-34

No. If the valve had a weaker spring, oil would be
directed to sump at a lower pressure, reducing the
effectiveness of the braking power.

Press A 36,

-.....11.~=11,0Mr,..1.0.1,WIP

The other part of the fluid velocity governor is the
pitot tube which is nothing more than a stationary tube
bolted to the converter housing, with an open end,
facing opposite the rotation of the governor collector
ring.

OPERATION -- When the transmission is in operation,
oil is supplied through an orifIce to a point where it
flows into the inner side of the collector ring, keeping
it filled. Oil is retained in the collector ring by
centrifugal iorCe as the ring turns. The pitot tube,
being immersed in and facing the moving oil, receives
oil and directs it to the main pressure regulator valve
and the lockup shift valve.

Press A .36 ?-37

1.04.1ww

No. The combination oil and scavenge pump is driven
by the converter impeller (pump) which is splined to
the engine output shaft.

Press A 40

3q

2-39

.36
Correct. The more oil under pressure directed into
the retarder blades, the more resistance there is to
turning.

FLUID VELOCITY (pitot) GOVERNOR -- The fluid
velocity governor provides the pressure necessary to
actuate the lockup shift valve to secure lockup of the
torque converter. You will recall that we have said that
lockup occurs when the turbine almost matches the
speed of the pump in the Converter: Let's see how this
operates.

The fluid velocity governor consists of only two simple
parts. One part is the collector ring. It is attached
to and turns with the low splitter (direct drive) clutch
drum which turns at turbine speed.

Press A 37
2-36

Pressure in the pitot line is proportional to the speed
of the oil strilting the 'open-cnd of the pitot tube;:hence
the name "fluidvelocity governor".

Before discussing more about the transmission hydraulic
system, let's review what we have covered so far.

The Allison TransmisSion uses a combination oil,
pressure and scavenge .pump which is driven through a
gear arrangement. The driving member is the

A. turbine 3tit
B. converter pump 40
C. stator 31

2f738

OK. Earlier we mentioned that the gears in one set in
this pumpVere smaller than the other set, with-the
larger set being used for the pump.

A. scavenge 'Ii
B. input charging q z
C. I don't know41

2-40
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1/

No. The input charging pump has the larger set of
gears. The scavenge pump has the smaller set of
gears. However, both are enclosed in the same housing.

Press A t.ttz

II

2-41

No. The correct answer is that the scavenge pump
drains the excess oil-from the converter housing
and returns it to sump.

Press A ittl-

2-43

4/3

No. -Oil preSsit.:? is higher on-the zlcapse

&file natural restrietion.that filter will offer to oil
flowing through it.

Press A it?

:

2-45

AM 2-8D
FILM no, 8/21/67

OK.

The purpose of the scavenge pump is to

A. drain oil from the retarder compartment 3

B. drain excess oil from the converter'
housing 114-

C. Neither A or B is correct.

142.

2-42

r

I L

OK. The scavenge pump drains the excess oil from the
converter and returns it to sump.

Normally, oil pressure is higher on the inlet side of
the filter assembly than on the outlet side. This is a

statement.

A. true lei
B. false

2-44

No. The lockup clutch has nothing to do with the
planetary gears in the transmission. This clutch is
concerned directly withthecenverter. When clutch
pressure is applied, allparts in.the converter WI
as a unit. The correct answer is that various degrees
of torque are required in the different ranges.

Press A 9/

01

2-50

yc
OK. We learned earlier that if the inlet pressure ex-
ceeds 15 psi, an electrical impulse activates a signal
in the operator's cab warning him that the filters need
replacing.

The lockup clutch must be disengaged when shifting occurs
because

A. arious degrees of torque are required ,..11
in different ranges

B. there is no other way to release the 419
clutches holding the planetary gears ';',f

C. Neither A or B is correct. 49: 2-149

OK. If the converter components are locked together,
it- then -se:. ved.as th.:fluidcoupling and the torque. re-
quirements in the. different ranges_cannot be met.

The prime function of -the intermediate range clutch
, transmission valve is:_to:

A. temporarily reduce the main oil pressure
going tothe-intermediate range clutch pack

B. assure that a constant oil pressure is
-present at.,the intermediate range clutch
.pack

C. Neither A or B is correct. 52,
2-51
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No. If constant oil pressure were applied to the inter-
mediate clutch pack, it would always be activated.
The correct answer is that this valve temporarily
reduces main pressure going to the clutch pack.

Press A 5:3
2-52

No. The answer we want here is governor. As you re-
call, the pitot circuit is called the fluid velodity
governor. Its purpose is to provide the pressure nec-
essary to actuate the lockup shift valve.

Press A 5'6..
2-54

AM 2-8D.
11 LA no Lim/61

OK. Oil preisureis interrupted momentarily by this
valve, to prevent grabbing of the clutch pack.

In your opinion, which of the following words best
describes the pilot circuit?

A. governor .55
B. pump .5y
C. clutch 0--st

2-53

OK. The pitot circuit provides the pressure necessary
tpactnate.the.lockup valve.

Converter Pressure Relief Valve -- Oil preSsUre to the
converter is limited by the converter pressure relief
valve. If pressure exceeds 80 pSi (such as during cold
starts), the valve will open and exhaust the excess Oil
to the sump. See Figure 1 in AM 2-9.

Press A 57 3-55

Correct. Governor is the answer to the last question.

You have missed one or more of the questions in this
sequende. RevieW this portion again, read carefully
and take your time in answering the questions.

Press A 21
2-56

(513

Converter Pressure Regulator Valve -- Like the bypass
valve mentioned earlier, this valve is used only on the
CLBT 5960 and 6060 series transmission. If is located
in the main transmissiontousing. It worksagainst
spring pressure and will exhaust to sump any oil in ex-
cess of 22. 5 psi coming from the torque converter
through the oil cooler. Therefore' converter oil pres-
sure is regulated by this valve and by any restrictions
in the oil cooler and converter-out oil line.

Press A ff 3-58

1.7-7rn".141431440.11110114+1,---:,'-` .

Converter Bypass Valve -- This valve. is used only in
the CLBT 5960 and 6060 series transmission. See
Figueg 1 in AM 2-9. It allows-excessive oil pressures
which are being directed to the torque converter to
exhaust'into,the converter-out line, During high:Speed
operations the converter does not-require the amount
of oirbethe directed to it. Therefore; When-conVerter- _
in oil pressure exceeds converter-outpressureby 3 psi;
the valve opens, allowing excessive converter-in ail
to bypass the torque converter.

Read this frame again before pressing-A.:5~8

Looking at Figure 1 in AM 2-9, the converter bypass
valve will open

A. during, slow_ speeds, pf the vehicle

B. when the-converter4n:oil pressure ,exceed ,

converter -out pressure by 22Pst

C. ,whemthe: converter .does not require,,the- t
amount of oil being directed to it PZ

3-59
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No. The converter bypass valve opens when the vehicle
is traveling at high speeds and torque requirements are
low. Try this question again

Press A yf

3-60

OK. When the converter-in pressure exceeds con-
verter-out pressure by 3 psi, the bypass valve opens
and directs the excess oil to the

A.

B.

C.

sump 43
converter-out circuit OS'
converter-in circuit 0q.

(Look at Figure 1 in AM 2-9. ) 3-62

AM.

No. Look at Figure 1 in AM 2-9. If the converter-in
pressure were greater than the converter-out pressure
it would not be feasible to try to direct oil into the
converter-in circuit.

Try this question again. G 2 Press A

3 -64

I.

444

Oil pressure on one side of the check valve, regulated
at 22. 5.psi by the converter pressure regulator valve,
is opposed by converter-in oil pressure and by a 2 psi
valve spring pressure on the other side. If converter-
in oil pressure drops below 20. 5 psi, oil from the oil
cooler (regulated at 22. 5 psi by the converter regulator
valve) opens the valve and maintains a minimum con-
verter-in oil.pressure of 20. 5 psi. Thus, oil is
allowed to recirculate to the converter from the cooler
and is referred to as an "autoflow" oil circuit.

Press A
3-66

4

7. -
- AM.2-8D

FILM no,: 8/21/67

No. You have the bypass valve confused with the
pressure regulator valve. You are right on one point
though, the bypass valve does open when the converter-
in pressure exceeds converter-out pressure (by 3 psi).
The correct answer is: when the converter does not
require the amount of oil being directed to it.

Press A 2,
3-61

63

No. Look at Figure 1 in AM 2-9. To exhaust the con-
verter-in pressure to sump, the pressure would have
to exceed 80 psi and would be directed through the
pressure relief valve.

Try this question again. Press A .#

3-63
t

Correct. Should the pressure in the converter-in
circuit exceed 80 psi, oil would be flowing through the
converter pressure relief valve, as well as through the
converter bypass valve.

Converter-In Check Valve -- This valve is used only in
the CLBT 5960 and 6060 series transmission. See
Figure 1 in AM 2-9. The valve is located in the trans-
mission converter housing. The valve will not allow
the converter-in oil pressure to drop lower than 20.5
psi.

3-65

Press A 49

67
If the converter-in pressure reads 20 psi, we know
that

A. the converter pressure relief valve is 60
dumping oil to sump

B. the converter-in check valve is open re,

C. the converter pressure regulator is
dumping oil to sump

. 3-67
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No. Look at Figure 1 once more. If the converter
pressure relief valve is open, we know that the con -
verter -in pressure has exceeded 80 psi.

Try this questica again. 47 Press A

3-68

76

Correct. If the converter-in check valve is open, the
converter-in pressure has dropped below 20.5 psi.

Neutral-Signal Trimmer Valve (See Figure J. in AM 2-9).
This valve assembly consists of the trimmer valve,
valve plug and springs, located in a common bore. Its
purpose is to reduce hydraulic oil pressure for a pre-
determined length of time. The neutral trimmer valve
reduces main oil pressure momentarily, when shifting
from neutral range to low or reverse ranges, insuring
a smooth and positive clutch engagement.

Press A n
3-70

Alb

72
At the same time that main oil pressure is escaping
to sump, it also flows through an orifice in the trimmer
valve to the area between the valve and valve plug. The
trimmer valve is now hydraulically stable. However,
the trimmer springs then move the trimmer valve
back, closing the exhaust port, allowing main oil
pressure to return to the maximum pressure. This valve
also functions in this manner when shifting to the other
drive ranges.

If .you would like to read the last two frames on the
trimmer valve again, Press A. If not Press B.

-70 73
3 -72

. -

AM 2-8D
_Fl LM noLj 8/21/674

in pressure in this question.

Try this question again. 61

No. If the converter pressure regulator is dumping
oil to sump, we know that the converter-cut pressure
is above 22.5 psi. We are concerned with the converter-

Press A

3-69

1/

4?

7/
Main oil pressure is present at the trimmer valve in all
ranges. Neutral signal oil pressure is present at the
valve plug in neutral range only. Therefore, when a
shift is made from neutral range, neutral signal oil
pressure is exhausted, allowing main pressure to-Move
the trimmer valve and exhaust to sump. Thus, main
oil pressure is reduced for range clutch application.

Press A 72-
3-71

Neutral signal oil pressure is exhausted from the valve
plug when

A. a shift is made from between ranges 7g

B. a shift is made from neutral to any range at

C. Neither A or B is correct. is-

3-73

No. Neutral signal oil pressure is exhausted from the
trimmer valve plug only when a shift is made from
neutral.

Press A 75'

3-74

OK. When neutral signal oil pressure is exhausted, a
gap in the bore is filled with main oil pressure, causing
the trimmer valve to move. When the trimmer valve
is moved, main oil pressure is directed to sump.
This reduces main oil pressure. This situation does not
continue because

A. the orifice (allowing main pressure to
escape to sump) is too small to handle
all the volume 74.

B. main oil pressure while flowing to sump
also flows through an orifice in the valve

-7.,

C. Neither A or B is correct. -74

4111111111171111.11.12MIIIII.

3-75
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74

No. The correct answer is that main oil pressure while
flowing to sump, also flows through an orifice in the
valve..

Press A 77
3-76

No. If you chose false, you are incorrect. When the
valve is hydraulically stable it has equal pressures on
each side. Under these conditions, main oil pressure
still is being dumped into sump.

Press A -71
3-78

78

1

80

No. Protecting wear of the clutch packs, or helping
to build up maximum pressure, is not the purpose of
these valves. Both these valves serve to cushion the
effect of full main pressure being applied to the clutch
packs all at once.

Press A 91
3-80

The correct answer to the last question is: these valves
momentarily delay full main oil pressure from activating
the clutch packs.

You have missed one or more of the questions in this
sequence. Let's review the last few frames.

Press A 56".
i

1

3-82

4

I. _ .
: AM 2-8D

FILM no.., 8/21167 t -^*

77
OK. TheThe flow of oil through the valve orifice eventually
builds up pressure on the other side of the valve. When
the two pressures are equal, the trimmer valve be-
comes hydraulically stable. When the valve is in this
state, the main oil pressure is still dumpindinto sump.
This is a statement.

A. true 79
B. false 7g
C. I don't know. n

3-77

OK. The main oii pressure would continue dumping to
sump if there were no springs on the other end of the
valve. These springs move the valve plug back when
it becomes hydraulically stable. Hence, the port is
closed, main pressure is built up once again, and full
pressure is now activating the desired clutch pack.

The purpose of this trimmer valve and the trimmer
valve discussed earlier (intermediate range trimmer
valve) is to .

A.

B.

C.

protect wear of the clutch paciss 90
help build up maximum pressure got
Neither A or B is correct. 8y 3-79

8/
OK. These valves prevent jerking of the vehicle when
shift changes are made. by momentarily delaying full
main pressure to the clutch packs.

Congratulations, you have completed the first film on
the hydraulic circuit of the 5960 and 6060 Allison trans-
mission. The next film will discuss what occurs when
various shift changes are made.

Press REWIND

L _
E
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Li AM 2-8
Guide Supplement
6/13/67

INSTRUCTOR'S GUIDE SUPPLEMENT

NOTE TO INSTRUCTOR:

In Unit AM 2-9, Figure 1 is a color foldout of the Allison

Torqmatic Hydraulic System.

Films AM 2-8D and AM 2-9D both use this foldout as

reference material.

These films CANNOT be used without the color foldout chart.

BE SURE to distribute Unit AM 2-9 simultaneously with

AM 2-8D film.

ATTACH THIS SUPPLEMENT to the front of each copy of Instructor's

Guide for AM 2-8.



No,

INSTRUCTOR'S GUIDE

Title of Unit: AUTOMATIC TRANSMISSIONS - ALLISON AM 2-8
TORWATIC SERIES 5960, 6060 & 8860 5/10/67
(PART II)

OBJECTIVES:
1. To cover each component of the transmission, it's function,

proper name and it's place in the transmission housing.

2. To explain and show the power flow through the trans-
mission at each range.

3. To give the student some inspection and maintenance
tips.

4. To present a troubleshooting chart broken down into
TROUBLE/CAUSE/CHECK and/or REMEDY.

LEARNING AIDS suggested:

VU CELLS:
AM 2-8 (1) Neutral-range, converter operation-torque path

AM 2-8 (2) First range, converter operation-torque path

AM 2-8 (3) Second-range, lockup operation-torque path

AM 2-8 (4) Third-range, converter operation-torque path

AM 2-8 (5) Fourth-range, lockup operation-torque path

AM 2-8 (6) Fifth-range, converter operation-torque path

AM 2-8 (7) Fifth-range, lockup operation-torque path

AM 2-8 (8) Sixth-range, converter operation-torque path

AM 2-8 (9) Sixth-range, lockup operation-torque path

AM 2-8 (10) Reverse-range, converter operation-torque path

NOTE TO INSTRUCTOR:

There should be Allison Wall Charts, training films, slides, etc.
at your center. If not, contact your local Allison Distributor for
these and other aids he may have available for use.



Instructor's Guide for AM 2-8
Page two 5/10/67

QUESTIONS FOR DISCUSSION AND GROUP PARTICIPATION:

1. Are there two different gearing sections in the trans-
mission being discussed?

2. How are the friction clutches applied? How are they
released? When are they released?

3. How many clutch packs have to be activated before
the transmission will move the vehicle?

4. In what positions is the splitter low clutch pack
activated?

5. When is the splitter high clutch pack activated?

6. Why doesn't the vehicle move when the transmission
is in the NEUTRAL position?

7. How is the vehicle able to go in a REVERSE direction ?

8. What should be done if the converter temperature
rises above 250 F ?

9. Why would clutch pressure be critical in the NEUTRAL
position ?

10. What are some of the troubles that could occur with the
transmission?


