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THIS MODULE OF A 25-MODULE COURSE IS DESIGNEC TO DEVELCF
AN UNDERSTANDING OF THE OFERATION ANDC MAINTENANCE OF SFPECIFIC
MODELS OF AUTOMATIC TRANSMISSIONS USEDC ON DIESEL FOWERED
VEHICLES. TOPICS ARE (1) GENERAL SFECIFICATION DATA, (2)
OPTIONS FOR VARIOUS APFLICATIONS,; (3) ROAD TEST INSTRUCTIONS,
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This is the first in a series of four units that will discuss specific models
of the Allison Torgmatic transmission, In addition to the two models
mentioned in the title of this unit, there will be coverage of the dual path,
DP8860 model. This transmission is very similar to the other two,
except that it will handle more horsepower and is used in larger and
heavier equipment,

SECTION A -- GENERAL SPECIFICATION DATA

CAPACITIES AND OPTIONS -- The DP8860 ig designed for very heavy
duty operations (100 tons plus), and is capable of handling up to 800
horsepower engine input. The 5060 transmission, also designed for hegvy
duty equipment, handles up to 600 horsepower, The 5960 is designed

for cperation with engines up to 530 horsépower.

Fach of these transmissions may have optional features such as remote
engine mounting, Torgmatic retarder, transfer case (drop box), parking
brake, power takeoff drive, or special converter lockup control
(eliminating lockup in the first and reverse ranges). Various output
flanges are also available.

MODEL DESIGNATION -- Each prefix letter and number in the model
designation of the Allison transmission has a particular meaning in
describing it.
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For example: CLBT6060'is:

C - Converter

L - Lockup clutch

B - Torgmatic retarder

T - Transmission

6 - Type of converter

0 - Transmission capacity (HP)
6 - Number of forward speeds
0 - Model change

The DP stands for dual path, which will be explained later.

CONSTRUCTION FEATURES -- All three series (5960, 6060 and 8860)
combine a Torgmatic converter with planetary gearing, with six ranges
forward and one reverse,.. Range selection is manual, but lockup occurs
automatically in all ranges. In the standard fransmissions,lockup
occurs in.all ranges. However, an optional lockup valve body, which
prevents lockup from occurring in low and reverse ranges, is available.

Packaged Design -~ The torgmatic converter, planetary gearing, clutches
retarder, oil supply and hydraulic control system are all contained

in one compact package. This arrangement simplifies mounting and allows
for easy removal.

Speedometer drive -- All three models have a 5/32 heavy-duty regular
type drive. On straight-through models, the drive ratio is 0. 5:1. The
transfer. case models and the DP8860 have a ratio of 1:1.

OIL FILTERS -- The dual oil filters (see Figure 1) may be mounted
directly on the transmission, or they may be remote mounted. The
filter is equipped with a filter contamination signal warning switch.
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SECTION B -- OPTIONS FOR VARIOUS APPLICATIONS '

LTSI (02

REMOTE MOUNTING -- All three transmissions (5960, 6060 and 8860) '
may be directly mounted on the engine (Figure 1) or remote mounted
(Figure 2). Remote mounted versions have a flange on the input end. 3 '
input end. | -

0y o5 M
o
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POWER TAKEQFF -- Each model may be equipped with a heavy-duty
power takeoff at either the top or lower right side of the converter ]
housing (viewed from the output end of the transmission) (see Figure 1).

The top takeoff operates at a ratio of 1.21 x engine speed, while the side
is 1:00 x engine speed.
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§ Fig. 2 Transmissions with remote mount and transfer gears - '
left front view o
The purpose of a power takeoff (PTO) assembly is to supply power from
the transmission countershaft for the operation of the hydraulic system
; oil pump.

TRANSFER CASE -- Drive may be straight through, with the output *

drive flange at the rear (see Figure 3); or through a transfer gear - * 4
case (drop box) having output shaft located 18 1/2 inches directly. ,
below the transmission center line (see Figure 2). _ i :
Transfer case models may have the output flange facing either toward 3
the front or the rear of the transmission, but not both. L,
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Fig. 3 Transmission, direct engine mount - left rear view

4 ST bt gt

PARKING BRAKF -- Provision is made on the straight-through model
transmission (5960/6060) for installing a 12 x 5 inch parking brake
(see Figure 3). On the DP8860, a 17 1/4 inch diameter by 4 inches
wide, 2 shoe, expanding-type parking brake is available on all models.
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RETARDER - - The retarder is a device which, when charged with oil; ;-

s

i helps to check the speed of the vehicle. The retarder makes available ,
3 continuous downhill braking that is up to six times as effective as engine 3
f braking (see Figure 3). More will be said about this feature in later "
¢ units. 1

i

LOCKUP VALVE BODY -- A special lockup control valve body can be
installed on these transmissions which prevent lockup occurring in low
and reverse ranges where it is desirable, such as in a scraper operation.
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SECTION C"-- ROAD TEST INSTRUCTIONS _

e

It is possible to upshift or downshift these transmissions at wide-open
throttle, regardless of load. However, a downshift must not be made if
vehicle speed exceeds the maximum speed normally attained in the next .
lower range. '

R I

VSOV IO

Downshifting at excessive speeds will overspeed the power train
components. CAUTION: Shift the transmission fo neutral before starting
the engine or when vehicle is parked and engine is running. Also, when
vehicle is moving in either a forward or reverse direction, stop vehicle
before shifting to the opposite direction,

= NOTE: Many vehicles being manufactured today, are equipped with
" a neutral-start arrangement. This allows the engine to be started
only when the transmission is in neutral.

To move the vehicle, shift the manual selector control to the range
desired and depressthe accelerator.
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M

TEMPERATURES, PRESSURES -- When road testing the vehicle, watch
for any deviation from normal readings. If the converter-out oil '
temperature rises above 250 F, under normal operating conditions, stop
the vehicle immediately and determine the cause. If no external oil leaks
are visible, shift the transmission tg neutral and run the engine at

1000 to 1200 rpm. The temperature should drop rapidly to the engine
water temperature in two or three minutes. If the temperature does

not drop, trouble is indicated. The cauge of the trouble should be
determined before further operation of the vehicle. Troubleshooting
information will be shown in later units,
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If operating under load on a hill, and the converter-out oil temperature
rises above 250 F, downshift the transmission. If the high temperature
persists, the transmission must be checked out.

RETARDER OPERATION -- The retarder, if applied, will function in any
range. The range position which will give the most effective retarding

is dependent upon the load and grade. In many operations, the retarder
will be used most in second and third range. Shifting must not be done
while the retarder is in operation. During prolonged use of the retarder,
the converter-out temperature should not exceed 250 F.

SECTION D -- IDENTIFICATION AND SPECIFICATION DATA

Because of the many differences in transmissions and the number of options
available,in addition to the serial number there is a transmission name
plate, shown in Figure 4. The name plate includes an assembly part
number which is located on the left, bottom side (viewed from the 6utput

end) of the output drive cover
B

housing (see Figure 3). This —
part number should always

oY
be referenced when ordering AW aon mnqmné’ Divvves

parts etc.

PART NO

SPECIFICATIONS, DATA, MODEL NO.
TORQUE RATIOS -- The ' SERIAL NO.

. e . USE HYDRAULIC TRANSMISSION FLUID TYPE "C1°*
followmg spe01f1cat10ns and MFG. UNDER ONE OR MORE OF THE FOLLOWING US PATENTS
2430258 2433052

2193304 2362418 23805680
2521239 2596931 2612754 2096171 2099074

data table refers to all models 2732727 2736412 2737824

of the 5960, 6060 andDP8860 MANUFACTURED BY
ALLISON DIVISION, G.M.C.

series transmissions. Where \ INDIANAPOLIS, INDIANA fC'))
differences between the three ' ’ D
transmissions occur, they will

be mentioned. e * Fig. 4 Transmission name plate
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Table I Specifications and data

ITEM DESCRIPTION

Mounting —-——=—m—=———- ~—~===== Direct: Flywheel housing - SAE 1 (DP8860
SAEO), wet (21 bolt holes equally
spaced on the basis of a 24 bolt
circle); 2 mounting pads at rear

trunnion mounting at front; 2
mounting pads at rear

Input rating Model SQQQ Model 6060 Model 8860
Speed: 2500 rpm max 2100 rpm max 2100 rpm max
Torque: 1200 }lb-ft max 1400 1b-ft max 2200 1b-ft max

Horsepower Range meme=m——e~e Model 5960 - up to 530 ghp
Model 6060 - up to 600 ghp
Model 8860 - up tg 800 nhp

Rotation (viewed from
input end) -==wreInput - clockwise
Output - clockwise

-

i
i
4
i
i
i
3
4

Converter:
type—-——- - e ~-~w-r-~gingle-gstage, 3 element, polyphase
multiplication ratio - ~~--Model 5960 -TC 590, 2.56:1

Model 6060 -TC 580, 2.16:1

Model 886G -TC 840, 2.21:1

Lockup clutch-==———————- - r~mm~em-gutomatic in all gears, or automatic
in all gears but first, second and
reverse

Gear data s=mmaaameaemre-sconstant mesh, spur type, planetary

Gear ratios: Models 5960/6060 Model 8860
Ratio' Ratio

first gear -——=~—=—- e mpmymre~ 420031
second gear ——-=~—=—w- Temem e —m— 2 6831
third gear wrmmmaymememmy el (01 2]




Table I Specifications and data (continued)

ITEM DESCRIPTION
o .t Poe - . S

Models 5960/6060 88
Gear ratios (continued) dels { / ‘ o Mpg:iio °0

. fourth gear- rre oo o e v 2 - . 1.31:1
fifth gear =me—=wemprecemem— . : 1;00:1
sisth gear O o 67: - 0,731
Yeverse gear —werm—rmme—mm———— : 5.75:1
transfer gear ma=mpmmrmoimrs : o - -

Range clutches =remermomm——n Multidisk, hydraulic-actusted, spring-
N released,oil—cooled,self gdjusting

e, & oa ]

o S ot — Integral on both straight~through apd
) S BT transfer gear‘housing que18

,:.l

PUmps <mer=rreqrcmesoetomemrmeene———-— Input pressuré and scavenge. oil pumps.
S ' L positive displacement, spur gear type; -
SO e T T T T otish BEAFE 611 Pump} | (traight through

s e e models orily) positive’ displaeemgnt,
intefnal external gear type

011 filteramma—err~nemsoqmimm o U parallél fuilnflow, cartridge-
o C s e G507 - -~ types-with filter: contamination gignal
warning switch, mounted on transmission
(remote-mount optional) o

0il type (abQVéfa10E§5ﬁ;4;;g #m=wmmsr- Hydraulic transmission fluid type C+1
" : (limited to oils of SAE 10W viscosity)
(-IOF to *ZSF)nif. pirreomr—~ Autonatic, trahsmission fluid,. type A
P (suffix A identification) o
(bglow ~2§F)vvrf~:;4uw:." - Hydraulic transmission fluid, typg Crl gx,x.f*
: automatic transmission flyid, type A= -
(suffix A 1dentificatign) i .

(NOTE Abpvg oil types are only‘recommendedv many organizatians use SAE 10w
year=-royad) -.. . v i - . ' T
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Table I Speecifications anddata (continued)
P —p————

ITEM DESCRIPTION
———rr——r .
Main pressure - (model 5960 and 6060)
lsf TEUETSE wropremr~emamremmee —r———— 1500 ¥vpm input speed, output stalled -

210 to 250 psi

1st reversgmnrrave-rewrreceemewe-m~-Pyll throttle, normal operating output

speed range ‘~- ‘210 to 265 psi

2,354,356 rreprereerreaerareme—— -~~=1500 rpm input speed, output stalled

140 to 155 psi

2,3,4,546 moreeemeseremenccoowe—-r-~Full throttle, normal operating output

speed range --140 to 170 psi

.- Main pressure {full threttle stall) - (Model 8860)

Main (firse, secand, reverse)~w—~--~190 pei min

230 psi max

(tzhird, foqrth. fiftlh g8ixth )w~v-w=-140 psi min

lubn103;:!-pu‘-:"-""'"""""-."""r'"--'-_rr'—v-rm-v-w-o SD psj_

Convertpr~ou; oil PreSsuUre == rm=o=mme=

_Lube pressyve (madels 5960/6060)

. fﬂl«{rg all. dt*yiﬂg l'aﬂgeS)'n.'-yP-w-:-wP

s AR

. Rétap&er’(mgdels.5960/6060) - o g e o e

Retardes (mpdel 8860)

155 psi max

Full throttle, normal operating
output shaft speed range --
30 to 65 psi

1506 rpm imput speed, output
stalled ~ 20 psi min.

Neutral, 1500 rpm input speed,
output stalled - 20 psi min.
Nentral, full throttle output
stalled ~ 30 psi max. '

Absorption capacity:- 1200 1b-ft
torque at ‘:100 rpm (CLBT models only)

- type T e e T e e e Vaned rotor between fixed Vvanés
capacity -a—-—=mrmam=erarcmerren-rae- 3000 1b-ft at 2300 rpm

~10-
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Table I Specifications and data (continued)

ITEM DESCRIPTION

0il capacity (models 5960/6060)
(Straight-through model Initial £1#11: approx. 18 gal, plus
cooling circuit

Refill: 14 1/2 gallons

(drop box model) ~ Initial fill: approx. 13 gal. plus
cooling circuit
Refill: 10 gallons
0il capacity (model DP8860)~—~—m—- Initial fili: 19 gal. plus .
external circuit .
Refill: 17 gallonms

- ~

"

R |
. - R
Tt

~

Lhde] -
. f} s

'SECTION E -~ ALLISON’TC-500 SERIES CONVERTER

Since the converters for :"ché"xiﬁreé‘-’&ansmissions being discussed are
basically the same, this section will review the principles and operation
of the TC-500 series used on the 5960 and 6060 model transmissions.

Figure 5 shows a cutaway view of the TC-500 converter. This converter
performs two functions: It increases the torque or twisting force which
the engine delivers, and if acts as a fluid coupling betweeén thé engine k
and planetary gearing when an increase or multiplication of torque

is no longer necessary.
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1-Flywheel

2-Ring Gear

. 3-Flexible Disc Assembly
4-Output Shaft
5-Split Race Bearing
6-Turbine '
?-Firat Stator
8-Converter Pump
9-Secopd Stator

10-0il Seal

11~-Converter Housing

12-Ground Sleevs

13-Bearing Retainer

14-Ball Bearing -

15-0il Seal

16-Qutput Flange

17-Charging Pump Drfvp Gear

18-Idler Gear Shaft

19-idler Gear & Bearing

20-Charging Pum g

& Shaft PP

21-Charging Pump Body

22-Hook Type Ses} Ring |

23~-Charging Pump Driving Gear

-24-Driven Geay Shaft

25-Driven Gegr & Begring

26-Charging Pump Cover

27-Clutch Pressuye Regulating
Valve

28-Regulating Valve Spring

29-Shims

31-Conyerter Pump Hub

Fig. 5 C(utaway view of a torgmatic converter
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In Figure 5, the four major elements of the converter are the converter

pump (6), the turbine (5), the first stator (32) and the second stator (31).

The converter pump is bolted to and driven by the engine flywheel (3).

; Thus, the converter pump revolves at the same speed as the engine crank-

:S . shaft. The turbine is splined to the converter output shaft (19). The

3 turbine is free to rotate in the oil tight housing formed by the converter

f pump and the flywheel. The first and second stators ride on a roller race
(8), splined to the converter ground sleeve (14), between the converter

i | pump and the turbine. These stators are free to rotate in the direction of

‘ rotation of the converter pump but will lock up immediately when backward

of HHOE KN {

pressure is applied.

During operation, the area between the converter pump (6) and the turbine
?! (5) is filled with oil. To fully understand the operating principles of the
converter, the flow of oil within this area must be studied.

_ . When the engine is running, the converter pump (6) is turning at the same
I _ speed as the engine crankshaft. Due to the design of the vanes cast into
the converter pump, oil is directed from the converter pump to the turbine
E (5). At the furbine, the oil is caught in the turbine vanes in such a manner
—’1 as to impart mechanical rotation to the turbine in the same direction as

the pump.

g
P ~emsecmmennsi DRI

To gain the maximum force from the oil being delivered by the converter
pump (6), the turbine (5) changes the DIRECTION of this oil flow to the
maximum degree. The oil flows from the outer circumference of the
turbine to its center and leaves the turbine traveling in the opposite
direction to the rotation of the pump and turbine. At low turbine speed,
that is when the turbine is rotating slower than the converter pump, such
as when starting to move thé vehicle or in heavy pulling, the turbine offers

g3 e

turbine with a greater forcethan that with which it entered. Unless the
direction of oil flow is changed, the oil flowing from the turbine will work

against the oil flowing from the converter pump.

-13-
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It is during this phase of operation that the stators (31 and 32) are used.
As explained on the previous page, the stators are free to rotate in the
direction of rotation of the pump and turbine, but lock when backward
pressure is applied. The oil coming from the turbine (5) exerts a back-
ward pressure on the stators and locks them in place. The oil then
flows through the stators, which change its direction of flow and direct
it into the converter pump hub.

At the converter pump (6), the force of this oil is added to the force of

the oil which is flowing from the converter pump back to the turbine (5).
This, then, is the keyto torque multiplication. The combination of the
two forces is greater than the converter pump can produce; therefore, the
oil strikes the turbine with a greater force than before. In other words,
the torque being produced by the engine and transferred through the
converter pump is multiplied by the redirected turbine oil flow.

As the unit moves over the terrain, the speed of the turbine (5) approaches
that of the converter ‘pump (6). When‘the turbine speeds up, the oil
leaving the turbme loses its force. With a sufficient drop in force, the oil
no longer acts upon the front face of the first stator (32) vanes but is
thrown partly agalnst the back face The force against the back face
causes the first stator to free-wheel in the same direction as the turbine
is turning. With a further increase in turbine speed in relation to pump
speed, the second stator (31) is acted upon in the same manner and also
begms to free~Whee1 Fr,om that pomt an, torque multiplication stops

In addition to, the converter .’el,emen‘ts, a cpnverter charging purrlp is botted
to the converter housing, .Thig pump furnishes high pressure oil for

_converter cooling and for pperation of the transmission planetary gearing

piStonS' oLt . ’ . i . s w
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The pump is driven from the charging pump drive gear (13) keyed to the
converter pump hub (11), through the idler gear (20) and the pump

drive gear (24). Whenever the engine is turning over, the pump is being
driven; therefore, a constant supply of oil is being fed to the converter
and to the transmission control valve at all times.

SECTION F -~ CONVERTER HYDRAULIC SYSTEM

The hydraulic system of the converter is combined with the transmission
with which it is used. The transmission sump serves as the oil reservoir
for both the converter and the transmission. Incorporated in the trans-
mission is a breather and an oil level check plug. '

The flow of oil in the system is from the transmission sump through the
converter charging pump to the converter and back to the sump. In-
corporated in the circuit is: an oil filter, an oil cooler, one or more
pressure regulating valves, and pressure temperature gages. A drain
line from thé converter. to the ail reservoir must be included,

The charging pump is mounted qn the converter housing and is driven by
the hub of the converter pump. It provides gharging pressure and a cooling
flow of oil through the internal passageways of the converter. Whenever
the engine runs, the pump is driven. The charging pump algo provides
pressure to the transmission clutches through an external opening in the

A pressure regulating valye within the pump cover controls the pressure
to the transmission clutches. Oil from the pump is diverted to the trans-
mission clutches unti]l the normal clutch pressure is reached, The valve
then opens to permit oi] to:flow to the converter, An excess of oil
pressure ir the converter will cause bypassing of surplus ojl to the
suction side of the charging pump,

-15-
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Incoming oil from the charging pump flows through internal passageways
in the converter housing and through the ground slesve, It then encouaters
the converter elements between the secdnd stator and the converter pump.
The oil leaves the converter elements between the first stator and the

" f

W

turbine; flows inside the ground sleeve, along the output shaft and out . ; b
through a passageway in the converter housing to the sump, %

. 3y
The majority of moving parts in the converter are lubricated by the oil ’g
which gaés through the normal work cyclg. A small quantity of oil seeps | (
by the hook-type seal rings on the output shaft and similar rings on the b
ground sleeve. This oil lubricates the reai' bearing on the output shaft o
and.the gear train-which drives the oil pymp, . Gravily drains this gi} J
from the housing to-the oil reservoir through a line from the rear of the ;
converter housing; this line should always belocated below the centerline r;

of the converter and:must be installed.

A e L L S P S S T Tt TOTIU AP WS
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5 +SECTION G -= MAINTAINING THE GONV ERTER! ' _4
) . S R L N A R R AT SR BN S _-.:r P P I —
Because the eonvérter is usvedeithf the»~transmission, the conyérter must w;
be considered part of a system involving both units. Periodic preventive '_g"
' malntenance on-one should be performe¢t0 the other-as. Wall, RN
S s e L et e nl w e b DT R gt i, Ll T tharl o ug
Chetk the 'oil level at the trdnsmisgion supip: lo¢atipn on the transmlssmn ""
dailyy. - Check the converter gen¢mllyz§ar leaks at ‘the same time. Oil J -:

change intérvals and using the correct type of 0il shouid be strietly, adhered
to. Converter oil temperature and pregsure checks should:be regularly
performed. '

S e T ’.'»_,',,/"-'; .;,He;u,p. S R v-,’p .,',‘- L P T s I -
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The oil ‘which hasbeen retained betwfaen the pamp: and iurbme W111 ﬂow
through the drain hole, into-the converter honsing, and down into the
engine flywheel housing, - Cpmmins engines hgve:an. unplugged hole in the

bottom of the flywheel housing} thmugb which f,hlﬁ Dil ean drain, GM
DT IR Y s E A R R TP T P P ST
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engines have a pipe plug in the front of the flywheel housing at the bottom,
which must be removed to drain the oil. Do not let this oil accumulate
because it will build up high enough to work through the rear main bearing
of the engine and into the crankcase.

Another potential source of irouble is oil leaking around the rear seal on
the pump hub. Some leakage is desirable, but it should not exceed one
pint per week., If the copverter transmission unit seems to be using
considerable oil while the engine seems to be making oil, check the pump
hub seal. Excessive leakage around the seal causes this congdition.

More will be covered about the troubleghooting and inspec'tion of the
converter transmission system in later units.

ST

. = e ” e oo o ol il e e e e A




' IRCTEEREE < BEE R . R

; L . . % .
P4 .‘:7 Lo . b . . - B . PN dvved o Y AAIY IR YL §x X - PR

SLith 0140 PupjeAd])
oAy a1B8auwin) | bET

JINLUSNE

ONIYIINION3I
- NVWNH

% Ny .Fw
,kakw y

P

b .
O LI NGy - 1IN
J.n R :

‘G2 SETNCITRNIN.
N




AT VIS ENC O et s S oy SR AT

POREEIRAR S Al P F et N s Eua Suape i g Sl FIN T s e AR R ERERS
" .

INSTRUCTOR'S GUIDE

. Title: AUTOMATIC TRANSMISSIONS -~ ALLISON AM 2-7
o TORQMATIC SERIES 5960 and 6060 (PART I) 4/13 /61
£

L. OBJECTIVES:

1.. To introduce the student to specific models of the Allison
transmission by covering the basic unit and options that
are available. -

2. To show what is necessary to check out a transmission
for proper operation.

3. To explain the operation of a typical converter, the oil source,
the oil flow, and how the converter and transmission are
maintained.

LEARNING AIDS: (suggested)
5 VU CELL: AM 2-7 (1) (Cutaway view of a Torgmatic Converter)
> ‘ MODELS: Any components or parts of a transmission that can be
z brought to class would be helpful for discussion
2 purposes.

f Contact your local Allison Distributor for any cutaways
: or films he may have. There has been excellent
' cooperation from GM on previous units.

st tans

QUESTIONS FOR DISCUSSION AND GROUP PARTICIPATION:

| . 1. What is meant by a transmission having g 'transfer box'?
2. What do the letters/numbers CLBT6060, stand for ?

3, What do the figures, 0, 5:1 indicate ?

4. Why would a PTO be needed on a transmission ?

5. Are there two PTO's on the transmissions discussed?

6. What is the purpose of having a 'retarder’ on these types of
transmissions ?

7. In what type of an operation would it not be advisable fo have
"lockup' in all ranges ?
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QUESTIONS (continued):

8. What is the maximum temperature thattheoil in a transmission
should not exceed?

9. What are the four main companents of the converter ?
10. At what speed does the converter pump rotate ?
11. Will the stator(s) turn in hoth directions? Explain.
12. How is the converter charging pump driven?
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