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OIL-FILL TUBE AND DIPSTICK DESIGN

The hydraulic-fiuid level of the cyeling transmissions must be maintained with a safe operating band to ensure proper transmission perform- ;

ance and durability. The fluid level must be maintained above the pump suction-tube port to prevent aeration of the oil resulting in pump
cavitation and erratic performance. With the oil level too high, oil may contact rotating parts which would also cause aeration. This condition
may be accompanied by overheating or loss of horsepower.

The installation must maintain accessibility to the transmission oif level FULL and ADD check plugs or to the customer-supplied fill tube for ease
in performing the required maintenance checks. When the plugs, as located, are inaccessable in the vehicle installation; the vehicle manufac-
turer should install a fill tube and dipstick assembly to obtain a more suitable location for checking the oil ievel. When a dipstick is required,
consideration must be given to fill tube design in order to meet minimum specifications as outline in the next section.

Fiil-tube Requirements

e Fill-tube diameter is governed by the size of the fill-plug opening provided on the fransmission. Reference the Basic Installation Drawing for
each model.

¢ Minimum radius of 150 mm (6 in.} in bends to facilitate location of dipstick tube location away from hot objects and still provide easy entry
and withdrawal of dipstick.

& Easy access 1o facilitate addition of oil and oil levet checking.
® Anchor upper portion to the engine or transmissien, not to the vehicle cab or frame.
® Vent to atmosphere by providing a small hole of .75 mm (.03125in.) in the top end of the filf tube or cap.

CAUTION: Too high oil level in the transmission, caused by a miscalibrated dipstick or overfill, may force aerated oil out of the fill-tube cap
vent. Do not locate fill-tube opening near hot objects, such as the exhaust system, since oil forced out may cause fire.

Dipstick and Cap Assembly

The fill lube cap should be a snug fitting or locking type. This requirement prevents the dipstick assembly from coming out of the transmissicn
during vibration or transmission sump pressure surges. The cap should be included with the dipstick to prevent water or debris from entering
the transmission. A vent hole of 0.75 mm (03125 in.}) maximum diameter, which may be located either in the cap or at top of the tube, is
necessary for an accurate measurement of oil level.

The oil level markings on the dipstick should be in a horizontal plane with the appropriate check plug centerlines. These markings should be
perpendicular to the vertical centerline of the transmission dipstick. These markings will indicate the hot 82 to 93°C (180-200°F) ADD and FULL
levels, as specified by the specific 0il level check procedure in the various Service Manuals.

The dipstick provides more accurate reading when accordion-type bends, similar to these shown in Figure 3.3-1 are formed in thé stick, 38 mm
(1.5 in.) above the FULL mark. These bends will prevent the stick from smearing when it is removed for oil level checking.

For clarity of reading the oil level on the dipstick, a black phosphate or oxide coating of the stick is recommended. The ADD and FULL marks
should be easily readable. These marks should be located according to the existing ADD and FULL check plug levels on the transmission.
Reference the BASIC Installation Drawings listed in section 3.5.1 Main Pressure for the check plug locations. Accurate calibration of dipstick
markings is imperative to prevent overfilling and aeration of oif. The dipstick should be made of spring steel and should be marked as shown on
Figure 3.3-1.

It may be desirable to establish cold level markings for refiliing of drained units and for oil-level checks prior 10 operation. However, because of
the variation of external filter and cooling circuits, the location for these markings will vary for each application. The vehicle manufacturer
should verify the hot level markings for a dipstick according to Service Manual procedures; then use this calibration to determine the coid level
markings.

Checking Qil Levef and Qil Fill Procedure

The oil levei checking procedure is extremely important since both overfill and underfill conditions can be detrimental to transmission perform-
ance and life. All cycling transmissions have two check plugs for FULL and ADD oil levels under operating temperatures. To avoid difficulty, the
following steps should be followed:

Cold Oil Check.
¢ Before starting engine, be sure oil level is equal to upper FULL phug, Reference Basic Installation Drawing of each model for plug location.
® Operate engine at 1000 to 1500 rpm with fransmission in neutral for one minute.
® While the engine is runming, add oil as required fo establish level at the lower ADD plug. Proceed with the hot oit check.

CAUTION:  An oil check made al a lower engine rpr may resuit in LOW il level at operating speeds. The cold oil ievel is indicated at the lower
ADD plug, since thermal expansion raises the oil level when the transmission attains operating temperature.

CiM-3—04 7/81



33.1.2

Hot Oll Check,
o After coid oil check, run engine at 1000 to 1500 rpm until ransmission converter-out temperature reaches 82 to 104°C (180-220°F).
& With the engine at idle speed, shift through all the range positions siowly.
& In neutral, operate engine at 1000 to 1500 rpm, and add or remove ail as required to establish oil level at FULL, the upper plug opening.

CAUTION: Foaming or spurting oil will cause false oil level readings. A true level is indicated by a steady trickle of oil from the plug opening.

S HOT c
w] RUN F
F‘ uxn
- oy
TRANSMISSION INPUT
CENTERLINE
< 38Bmm
(1.50 in)
Ol Level Dimensions*
Transmission millimeters (inches)
Mm |x" lv!!

TRT 2006-3 272.8 (10.74) 292.1 {(11.50)
T(R)T 2000-1 4475 (17.62) 473.0 (18.62)
T(R)T 3000-1 4475 (17.62) : 473.0 (18.62)
T(R)T 4000-1 588.0(23.19) 613.4 (24.15)

CRT 5633 395.0 (15.55) 487.2 (19.18)
CRT 5643 , 395.0 (15.55) 487.2 (19.18)

*Dimensions are accurate only for straight and vertical dipstick and fill tube assemblnes
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Figure 3.3-1 Hot oil-level dipstick cahbratlon

TRANSMISSION TEMPERATURE CONTROL

Normal operation of the cycling transmission generales varying amounts of heat due to converter slippage, charging pump losses, and friction
in the rotating components. The transmission fluid absorbs this heat and an external hydraulic circuit must be used to provide for a system of
heat dissipalion. Conversely, during operation in an extremely cold environment, a minimum fluid temperature must be maintained. Several
types of cooling systems are available and each has its advantages for a particular installation. Various aspects of transmission temperature
control systems will be discussed under the following topics:

® Cooling Systems

® Heat Exchanger Seleciion
¢ Temperature Limits

# Installation Considerations

® Cooling Tests
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Cooling Systems

Transmission heat must be dissipated to the almosphere. This may be accomplished directly by an oil-to-air heat exchanger or by an oil-to-
water heat exchanger which, in turn, uses the engine water system and the vehicle radiator to transfer the heat to the atmosphere. Some unique
applications may require a combination of these two sysiems.

Oil-to-air Heat Exchangers. Oil-to-air heat exchangers have the following advantages:
# Transmission oil with water or ethylene giycol contamination is eliminated, since the oil and engine water system are completely separate.
® The engine water system is not effected by additional plumbing.
¢ They can be installed with minimal etfect on engine cocling.
Disadvantages of the oil-to-air heat exchanger are as follows:
# Space must be available either ahead or behind the engine radiator for the air-to-oil heat exchanger.

¢ In cold environments, the transmission can be cooled too much by this system. A thermostatically-controlled bypass valve in the cooler line
can reduce this problem, but it increases the complexity and the cost. Reference: Section 3.4.3 Temperature Limits.

¢ Engire air flow through the radiator can be affected due to the added restriction of the oil-to-air heat exchanger.

The oil-to-air heat exchanger can be installed in front or behind the engine radiator and utilize the engine cooling fan. Mounting in front of the
radiator can affect engine cooling by causing a rise in inlet temperature to the engine radiator.

Oil-to-air heat exchangers could also be remotely mounted from the radiator and have their own cooling fan. This system would have no effect
on engine cooling.

Oll-to-water Heat Exchangers. Oil-to-water heat exchangers utilize the engine water system for transmission cooling. This type of heat ex-
changer may be installed in the radiator, or in the cold water fine of the engine radiator system. The advantages of the oil-io-water heat
exchanger include:

& Use {0 both warm and cool transmission fluid. The warming wili maintain a higher transmission oil temperalure in coid environments to
improve operating efficiency.

® |s normally a smaller package minimizing the impact on vehicle configuration, expecially when installed in the radiator.
® Engine-mounted coolers normally permit use of the standard vehicie cooling package.
Disadvantages of the oil-to-water heat exchanger include:
¢ Possible contamination of water or oil systems in the event of heat exchanger leakage.
¢ Remote-mounted coolers may complicate the vehicle plumbing and/or impact the efficiency of the engine water system.

Combination Systems. Combination cooling systems are normally used when a vehicie has an oil-to-water system with adequate cocling
capacity tor most operating conditions, but it is known that severe operating conditions require greater cooling capacity. An oil-to-gir heat
exchanger is added to the cooling system to provide the additional capacity required. Care must be exercised with combination systems to
prevent excessive cooler-circuit préssure drop limits which are discussed in Section 3.4.4 Installation Considerations.

Heat Exchanger Selection

The selection of a heat exchanger to dissipate the transmission heat load is naturally dependent on the type system to used and basic vehicle-
design considerations. The following variables and/or limits will be common to all vehicles and must be considered fully:

¢ engine-water flow, temperature and pressure limits
® cooling-air flow

® transmission temperature and pressure limits

® transmission oil flow

& fransmission heat load.

Estimates of these variables will depend on several factors such as type of vehicle, duty cycle, operating conditions, environment, and engine-
converter-iransmission combination. Therefore, each individual application must be reviewed with the engine and transmission manufacturer
to insure a suitable cooler selection.

Selection of the proper heat exchanger capacity requires thal the above variables be described. The water fiow, temperature, and pressure limit
specifications for the engine should be obtained from the engine manufacturer. The cooler manufacturer must supply cooler characteristics
which define its ability to transfer heat according to the cocling water or air flow and the transmission fluid flow. Most importantly, the
transmission heat load for its application must be determined.

Experience has shown that for most cycling transmission installations, the cooling reguirements shouid be based on continuous cooling at the
70 percent converter efficiency point. The heat rejection at this point can be estimated from a fuil throttle engine-converier maich for a specific
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application. This is merely an estimate since transmission-friction inefficiencies have not been included. A typical match for a transmission is
shown in Figure 3.4-1. The following relationship may be used to calculate the heat rejection at 70 percent converter efficiency from the typical
match:

Heat Load = Output HP (1 _-1)  _42.42 Btu/min. ‘
Eff. HP

=60( 1 -1)4242
0.70

Heat Load = 1091 Btu/min.

Transmission oil flow is another factor to be considered when estimating cooling requirements. The transmission oil flow corresponding to 70
percent converter efficiency is a function of engine speed. From the engine converter match in Figure 3.4-1, the engine speed at this point is
2200 rpm. The cil flow in converter operation for this input speed can be cbtained from the oil flow curve shown in Figure 3.4-2. In this example
the oil flow equals 1.20 liters/second (19.0 gpm). With the heat rejection information and the availabie oil flow, a properly sized cooler can be
selected.

ENGINE  OUTPUT
SPEED POWER TOROUE
RPM 4 ] 1 T T
* [ /—tlaneme ISPEED
X E 2 | | |
|
L ?gﬂ“aﬂ'g @ 70 PERCENT CONVERTER EFFlCIEm‘T'V
" 7 |
\<\ HORSEPOWER
1
X /\.5,&/-—-\\7 L \l\
4 / \\\ \\
INPUT
T E .
/ S
"r-.'--\-...__-:
¢ o

Figure 3.4-1 A typical engine converler match

COOLER OIL FLOW DATA
OlL FLOW TWIN TURBINE TRANSMISSIONS
GPM LITER/SEC.

24 1.50
J/"

20 1.25 /
B 100 /

12 75

L] .50

4 2%

o 1]

400 1200 2000 26800
800 1600 2400 3200

TRANSMISSION INPUT SPEED — RPM
Figure 3.4-2 TT2000 cooler flow

As an example, assume that the amount of heat to be rejected is 19.2 kW (1081 Btu/min ), the transmission oil flow is 1.20 liters/second (19.0

gpm), and the temperature of the oil from the transmission is 121°C (250°F). Assume also that the heat exchanger characteristics are represent-
ed by the chart in Figure 3.4-3.

This chart illustrates the performance characteristics of a typicat oil-to-water heat exchanger. It is based on an inlet oil temperature of 121°C
(250°F); and an inlet water temperature of 85°C (185°F). From Figure 3.4-3, it can be seen that if the inlet temperature of the water to the heat
exchanger is maintained at 85°C (185°F), the water flow from the engine to the heat exchanger must be 1.45 liters/second {23 gpm) to dissipate

the 18.2 kW (1091 Blu/min). If the engine is unable to supply this minimum water flow at 2200 rpm, then a iarger capacity cooler must be
selected.
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VS.
HEAT TRANSFER OIL FLOW
18°C (65°F) ITD
KW BTUMIN
WATER FLOW
1 LITER/S (GPM)
3.15 (50)
28 1600 g 2.52 (40)
/ / 1.90 (30)
1.30 (20}
21 1200F 192 kw A il 95 (15)
(1091 BTUMIN) /" /// |
| / %/’ / — 83(10)
14 800 / = -
% / CONDITIONS: ‘
T [l INLET OIL TEMP. . ... .. 121°C (250°F)
INLET WATER TEMP. .. 85°C (185°F)
7 400
0 0
0 63 1.26 1.89 253
0 10 20 30 40 50 GPM
WATER PHESSSURE DROP
VS.
KPA PSI WATER FLOW
28 4
21 3T
14 2
’ T /
0 63 1.26 1.89 2.53
0 10 20 30 40 50 GPM
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Figure 3.4-3 Typical heat exchanger characteristics
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. 3.4.4.1

3.4.4.2

Temperature Limits

Cyciing transmission oil temperatures must be maintained below the following limits:
& Maximum Continuous 135°C {275°F)
® Maximum Intermittent 165°C (330°F)

These are maximum values and must be considered for the worst ambient air temperature and load conditions. For the purpose of sizing the
transmission cooler and engine radiator based on these converter-out temperatures, an ambient temperature of 43.3°C (110°F) should be
assumed unless more specific operating conditions are known. Since oil quality and seal flexibility are adversely affected by high oil tempera-
ture, it is well to select a cooler for oil temperatures as low as possible. Minimum sump temperature should be 66°C {150°F) to ensure proper
operation of transmission controls. [n the event that the vehicle in which the transmission is mounted will be used in arctic service, below -34°C
{-30°F), an auxiliary preheat system must be provided for the transmission oll.

installation Considerations

Cooler circuit specifications and requirements must be followed to ensure maximum converter performance, to eliminate excessive pressure
surges during cold starts, and to prevent bypassing of cooler flow during normal operations. For each new installation, these points should be
checked to determine whether the circuit should be modified to obtain acceptabie pressure and pressure drop.

The transmission external cooler circuit must comply with all of the requirements defined on its specific hydraulic circuit drawing:

Transmission Hydraulic System
Models Instaliation Drawings
T(R)T 2000 AS 22-004
T(R)T 3000 AS 22-004
T(R)T 4000 AS 42-003
CRT 5633 AS 56-021
CRT 5643 AS 56-026

Exceeding the maximum allowable pressure drop will result in reducing flow to the cooler circuit and a corresponding reduction in cooling
capacity. Failure to provide the minimum pressure required will reduce pressure in the converter and affect performance.

Hose. Recommended hose size will vary with each series of fransmission depending upon cooler flows. However, all hoses should conform to
hose specification SAE 100R5 and hose standard SAE J1019 in order to be satisfactory to intermittent operation with 165°C (330°F) oil. The
hose and tube should be routed for the following conditions:

® avoidance of external heat sources such as exhaust systems,
® avoidance of contact with frame and other components to prevent chaffing,

¢ connection of “to cooler” oil ling to the bottom fitting of the cooler when the transmission ¢ii cooler is installed in a vertical position, such
as in a radiator side tank,

# avoidance of line loss by minimizing hose and tube lengths,
® easier connection of the instaliation,

® protection from road hazards, and

¢ flexibility of transmission connections.

Low Temperature Use. We recommend use of a sump preheater for operation of the transmission in an environment below -34°C {-30°F). The
preheater probe is usually installed in the fiil-tube opening of the twin turbine transmission. However, the CRT 5643 has provision for a sump
preheater instaliation in the right sump access cover. As viewed from the transmission input, there is a 1.5-11.5 NPSF tapped opening for heater
probes up to 254 mm (10 in.} in length from surface of the opening to the end of the probe. The CRT 5633 currently has no provision or
recommended location for a sump preheater,

The twin turbine transmissions offer an optional thermostat feature for operation in low temperature environment, The thermostat will cause oi!
flow to bypass the cooler until the oil reaches a temperature of 99-113°C (210-235°F). The external cooler circuit specifications will not change
with this production option.
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MONITORING HYDRAULIC CIRCUIT

Vehicle systems for monitoring main pressure and converter-out temperature should be adapted to all cycling transmissions.

Main Pressure

A gauge indicating transmission oil pressure is recommended for all installations. Main pressure for each fransmission series i reguiated at the

following pressures under FULL-THROTTLE TEST conditions:

Transmission
Models

T(R)T 2000
T(R)T 3000
T(R)T 4000
CRT 5633
CRT 5643

The size and location of the main pressure taps may be found on the basic Installation Drawing for each mode! of the transmissions:

Transmission
Models

T(R)T 20001
TRT 2000-3
T(R)T 3000
T(R)T 4000
CRT 5633 (loader)
CRT 5633 (nonloader)
CRT 5633 (straight through)
CRT 5643

A pressure gauge is available from Detroil Dieset Aflison. If the customer desires to install an alternate gauge, it should be calibrated as toliows:

T(R)T 2000, T(R)T 3000, and T(R)T 4000:

Color Band kPa
RED 0- 897
GREEN 897-1345
RED 1345-1724
CRT5633 and CRT5643:
RED 0- 758
GREEN 758-1033
RED 1033-1378

*NOTE: Pressure range listed includes all operating conditions.

Converter-out Temperature

A warning system for indicating excessive ol temperalure is recommended for all transmission instaltations. All cycling transmissions include a
.50-14 NPTF tapped hole, shipped plugged, for a bulb-type temperature-sensing unit. Reference the Installation Drawings in Section 3.5.1 for
detailed location of this provision. A temperature gauge and bulb assembly is available from DDA. When the customer desires to install an
alternate system, experience has indicated that the tip of the temperature sensing bulb should extend into the oil stream approximately 2.5 mm
{0.10 in.) jor accurate temperature indication without restriction of the oil flow. This bulb should be connected to a gauge that indicates a

maximum continuous operating temperature of 135°C (274°F).
Lubrication Pressure

The twin turbine transmissions and the CRT 5643 do not have a tapped hole to monitor lubrication pressure. When lubrication pressure reading
is required for troubleshoating, it is necessary to provide a tee in the line from the cooler for a pressure gauge connector. Lubrication pressures

to be maintained for the various model series are given below:

7181

Main Pressure
kPa (psh)

B96-1344  (130-195)
896-1344  (130-195)
896-1344  (130-195)
896-965  (130-140)
896065  (130-140)

Baslc Insiallation
Drawings

AS 22-003
AS 22021
AS 32-001
AS 42-015
AS 56-015
AS 56-016
AS 56-017
AS 56-024

Pressure Gauge Calibration*
(ps!)

{ 0130)
(130-195)
(195-250)

( 6-110)
{110-150)
(150-200)
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Lubrication Pressure at

Transmission Full-throttle Condition
___Modet kPa (psi)
T(RIT 2000 130-206  (15:30)
T(R)T 3000 130206  (15-30)
T(R)T 4000 130-206 (1530
CRT 5643 138-241  {20-35)

The CRT 5633 has a .250-18 NPTF tapped hole, shipped plugged, on the lefi side of the converter housing as viewed from the rear, for
jubrication pressure and lube flow for a customer-supplied, side-mounted PTO assembly. Pressure at this opening is maintained at 138-241 kPa
(20-35 psi) for a full-throttle condition.

Forward and Reverse Clutch Pressures

The twin turbine transmissions and the CRT 5643 have tapped holes for forward and reverse clutch pressures. These pressures are primarily
used for warning devises and disengagement of the parking brake prior to operation. However, these taps may also be used for diagnostic
purposes. Reference Section 4.5.1 for details.
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. 4. ACCESSORY PROVISIONS

Depending upon the mode! options of each particular transmission, the cycling transmissions offer power take-off provisions, magnetic
speedometer pickup provisions, mechanical speedometer provisions, parking brake provisions and several speciat operational control provi-
sions. Included in these groups of accessories is a ground-driven PTO option for emergency steering after engine shul-down, and directional
pressure taps for special vehicle controls such as a reverse warning buzzer.

MODELS: T(R)T 2000, T(R)T 3000, T(R)T 4000, CRT 5000

The following subtopics apply to all Alison cycling transmissions, unless otherwise noted.

CYCLING TRANSMISSIONS INSTALLATION MANUAL

MAGNETIC PICKUP PROVISION FOR SPEEDOMETER, TT's only
MECHANICAL DRIVE PROVISION FOR SPEEDOMETER, CRT 5633 only

Table of Contents
4, ACCESSORY PROVISIONS
List of Figures and Tables
4.1 POWER TAKE-OFF PROVISIONS
411 PTC Specifications and Ratings
412 Mounting and Installation
413 Operation of Side-mounted PTO, CRT 5633 only
4.2
43
4.4 PARKING BRAKE PROVISION, al! except CRT 5643
4.5 SPECIAL OPERATIONAL CONTROL PROVISIONS
451 Forward and Reverse Clutch Pressure Taps
452 Neutral Start Switch, all except CRT 5633

. List of Figures and
Tables

41

Figure 4.3-1 SAE specification for mechanical drive provision for speedometer

Table 4.5-1  Cycling fransmission pressure taps

POWER TAKE-OFF PROVISIONS

The following is a kst of all the standard and optional PTO provisions for each ¢y¢ling transmission model.

Transmission
Models

TT 2000-1

TRT 2000-1
TRT 2000-3
TRT 2010-3
TTB 2000-1

TT 30001

TRT 3000-1

TT 4721-1

TRT 4821-1

CRY 5633  (w/loader)
CRT 5633  (nonloader)
CRT 5633-7 (w/0 dropbox)
CRT 5643-2

SAE Mounting Provision for Engine-driven PTO Shalt, except at noted (*):

Standard

CorB
CoB
CorB
CorB
CorB

OO0

B-bolt (3)*
B-bolt (3)*
8-bolt (3)*
c
*(1) Output-driven PTO Shaft
(2) Turbine-driven PTO Shaft
(3) Engine-driven PTO Gear

Optional

> > P

A
Dr. Flange
4N or 1410 {2)*

OO0 oomm

Optional

Emergency
Steer (1)*

CiM-4—01
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Unique provisions in this list are the turbine driven PTO for the TTB 2000-1 and the emergency-sieer PTO for various modeis. The turbine-
driven PTO is used for winching in a log skidder application, while the emergency-steer PTQ provides a direct mechanical drive connectlon to

the ground for dead engine, power steering.

PTO Specifications and Ratings
Refer 1o the PRODUCT DESCRIPTIONS of the various models for power take-off specifications and ratings of each transmlssmn

Mounting and installation

A constant supply of lubrication to the drive splines ot engine-driven PTO's is standard on all Allison ¢ycling transmissions. Malntenance of
constan! lubrication is required to ensure maximum spline life. Use of a sealing gasket and pump with a nonvented mounting flange is
necessary because of the lubrication provision. For details see the following installation Drawings:

PTO for PTO for PTO for
Transmission Implement Steeting Emergency
Series Pump Pump Steering
T(R)T 2000 AS 22-030 AS 22-031 AS 22-036
T(R)T 3000 AS 32-004 AS 32-005 ———
T{R)T 4000 AS 42-018 AS 42-016 AS 42-018
CRT 5633 —_— —_ AS 56-023
CRT 5643-2 AS 56-030 AS 56-030 AS 56-023

Provide clean instatlation. Foreign material of any kind can cause damage and premaiure failure of the PTO or transmission. Exercise
extreme care 1o prevent dirt, metal chips, or other foreign substances from entering the transmission during installation or during servicing of
the PTO.

Installation of Side-mounted PTO, CRT 5633 only. When installing 2 PTO unit at the side pad on the CRT 5633, careful consideration must be
given 1o backlash and lubrication. The backlash between the PTO drive gear and ils mating gear in the assembly should be .005 to .025 inch on
the CRT 5633. Excessive, as well as insufficient, backlash can result in damage to the PTO unit and the transmission.

Backlash is controlled by varying the number and/or thickness of the gaskets between the transmission PTO drive pad and the PTO unit. Use
the metal shim gaskets supplied with the PTO unit. DO NOT USE THE CORK SHIPPING GASKET under the PTQ port cover on the transmission.

Use the following method to determine the backlash between the transmission PTO drive gear and the mating gear in the PTO unit:
1. Determine the backlash in the transmission power takeoff drive gear train.

2. Add this value to the total backlash in the PTO unit.

3. Measure the totai backlash of the system after the PTO unil is installed.

4. Subtract the sum in Step 2 from the total backlash of the system.

This ditference will be the backlash between the transmission PTO drive-gear and the mating gear in the PTO unit.

It should also be realized during PTO selection that lubrication will be provided by the transmission fluid. The drive gear splashes in il to
provide a passive lube, However, the bearings of some power take-off units require pressure lubrication. For installation of this type, it is
permissible to connect an oil line from the PTO unit to the transmission lube pressure tap. It is necessary to restrict this diverted oil with an
orifice. The recommended crifice diameter is 1.52 mm (0.060 in.) with & maximum permissible of 2.79 mm {0.110in.). Refer to installation
Drawing AS 56-005 for location of lube pressure tap.

Should the PTO unit incorporate an hydraulic clutch, the pressure supply can be obtained from the transmission main pressure tap. The
location and size of the transmission main pressure tap are shown on the transmission Installation Drawing AS 56-015 or AS 56-016.

After installation of the PTQ, the fransmission should be carefuily checked for proper il level and for signs of oil leakage. The check should be
conducted with the transmission at operating temperature,

Operation of Side-mounted PTO, CRT 5633 Only

Since it is impossible to shift a sliding-gear PTC while the engine is running, use either a constant-mesh or an hydraulic clutch with the engine-
driven power takeoff. Refer fo the recommendations of the PTO manufacturer for the procedure to engage and disengage an hydraulically-
acluated PTO.

MAGNETIC PICKUP PROVISION FOR SPEEDOMETER

The provision for a magnetic pickup for a speedometer consists of a tapped boss, thread size .750-16 UNF-3B, at the rear of the main housing
barrel of twin turbine transmissions.

Reter to the Basic Installation Drawings listed below to oblain data for determining magnetic speed pickup probe length and the speedometer
head calibration on the various transmission models. This dala includes the distance between the transmission gear tooth and the outside boss
surface, number of transmission gear teeth, and mechanical speed ratio from the pickup to the transmission output.
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Model Installation Drawing

TT 2000-1 AS 22-003
. TRT 2000-1 AS 22-017 (refers to AS 22-003)
TTB 2000-1 AS 22-026 (refers to AS 22-003) *
TT 3000-1 AS 32-001
TRT 30006-1 AS 32-008 {refers to AS 32-001)
Refer to SUPPORT EQUIPMENT FOR CYCLING TRANSMISSION, for a list of magnetic speedometer-pickup suppliers.
43 MECHANICAL DRIVE PROVISION FOR SPEEDOMETER

Only the CRT 5633, with a dropbox transfer ratio of 1.0:1, provides for a mechanical drive for a speedometer. The drive is located on the rear of
the transmission. Refer to Installation Drawings AS 56-015 and AS 56-016. The SAE specification for this drive is shown in Figure 4.3-1.

The speedometer drive rotates at transmission output speed in the opposite direction of the transmission output rotation.

To minimize the cable load, bend radii should be limited to 152 mm (6.0 in.). When instalting the cable, avoid 90° bends if at all pessible and limit
this 1o only one where unavoidable.

THE LONG TIP EXTENSION SHOULD BE USED ONLY AFTER
ASSURANCE OF 128 MIN. CLEARANCE DIMENSION 1S OBTAINED FROM

MANUFACTURER OF MATING DRIVES
.50 ——=MIN. THD, Z I )
7512 AT

p=—09 EXTENSION}
. A o7
08 MAX, - 2 24
03 MIN, A0 03

08— |
30

161 .155 210
No. 20 Driit 1 /\ 150 TN |)

. 2 i ‘ il
L SRR SNASNSH } ! |

43 - - - 90*

i '_"; | \\/

: i osa | ] 42
Ot — bt x. N k 04 oe Z -18UNS-2B THE.
% =18 UNS -24A THD. L._ 56 P D.B4ag- 8383
1.26 MIN, —anf P D B329-8375 -3 09 x@% DIA, CBORE
DRIVE CONNECTION DRIVE END OF FLEXIBLE SHAFT

HEAVY DUTY DRIVE (FOR USE WITH CENTRIFUGAL TYPE INSTRUMENTS)

nNURL
T
: —a-IB NS-28 THD.
PO Badg-£I07

I laNs-24 THE — cr?
FD 8379-8329 o869

A e
G_J Nty

ILOT QP TIONAL

.06 MAX,
[ FuULL THD.
%'20””"‘?“ THD. o161 150 — % | L C'WASHER RECOMMENDED
PO, 7787 -7743 [—MIN. FULL THO. NO. 20 .l : ON ALL SH;FTTS:O';:C;ES
[=MIN. gy Drill 106 MAY —e. :_; CSJ::E;JGE O RETA!
DRIVE CONNECTION DRIVE END OF FLEXIBLE SHAFT

HEAVY DUTY DRIVE (FOR USE WITH EDDY CURRENT TYPE INSTRUMENTS AND KEY DRIVE OR SQUARE DRIVE)
. Adapted from 1980 SAE Handbook, J678e, page 20.03.

Figure 4.3-1 SAE Specification for heavy-duty 5/32 mechanical speedometer drive provision
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4.5

4.5.1

PARKING BRAKE PROVISION

A parking brake assembly or a provision for one is available with all twin-turbine transmissions. However, with the CRT's, only the dual-output
version of ihe CRT 5633 offers this option. The brake drum assembly is mounted with a special brake flange bolted at the rear utput.

Installation of an air cylinder or mechanical linkage is common for controlling the application of parking brakes. Refer to Section 2.4 of this
manual for details of parking brake controls.

Whenever possible, install a light or buzzer that will warn the operator when the parking brake is applied. Brake damage can occur when the
vehicle is operated with the brake applied. To further prevent operation while the brake is applied, an interface system can be designed and
installed in some vehicles with TT transmissions between the clutch cutoff provision of the transmission and the parking brake.
Specifications for cycling transmissions parking brake provisions are pubiished in the PRODUCT DESCRIPTIONS of the various models.
SPECIAL OPERATIONAL CONTROL PROVISIONS

Forward clutch and reverse cluich pressure taps and a neutral switch provision are provided for special vehicle manufacturers’ control systems

on Allison cycling transmissions. These three pressure ports are provided for such vehicle warning systems as: parking brake applied, reverse
vehicle movement, and neutral start,

Forward and Reverse Clutch Pressure Taps

The hydraulic pressure at these taps can be used for warning lights, horns, or buzzers to avoid vehicle operation while parking brake is
engaged. Also, this pressure may be used to actually disengage parking brakes and/or to give warnings of gear engagement. The reverse
pressure is often used to blow a warning horn giving notice of vehicle movement in reverse.

No additional medifications are required by the vehicle manufacturer when these provisions on the transmission are not used, since the tapped
pressure holes are sealed with threaded plugs.

Refer to SUPPORT EQUIPMENT FOR CYCLING TRANSMISSIONS, for a fist of pressure switch suppliers.

Data on pressure taps for each model is provided in Table 4.5-1 Cycling transmission pressure taps.

Table 4.5-1 Cycling transmission pressure taps Neutral Start

Maximum Thread Size Instaliation Switch Tap

Pressure Range Forward and Reverse Taps Drawing Instaliation Drawing

MODELS: T(R)T 2421-1, T(R)T 2221-1, TTB 24211, TTB 22211,

896-1345 kPa 125-27 NPTF AS 22-003 AS 00-052
(130-195 psi)

MODELS: TRT 2421-3, TRT 2411-3, TRT 2221-3, TRT 2211-3.

BOE-1345 kPa 125-27 NPTF AS 22021 AS 00-052
(130-195 psi}

MODELS: T(R)T 3420-1, TRT 3220-1.

896-1345 kPa. 125-27 NPTF AS 32-001 AS 00-052
{130-195 psi)

MODELS: TT 4721-1, TRT 4821-1,

896-1345 kPa 12527 NPTF AS 42-015 AS 00-052
(130-195 psi}

MODEL: CRT 5633.

(not available) 125-27 NPTF AS 56-015

MODEL: CRT 5643.

{not availabie) 125-27 NPTF AS 56-025 AS 56-028

452

Neuiral Start Switches

Standard on all cycling transmissions is the neutral start swiich provision described in Installation Drawing AS 00-052.

The valve body of all cycling transmissions provides one tapped hole with a 3/16-18 UNF-2B thread. The vehicle manufacturer supplies a
normally off, linear switch such as: Cole Hersee, part number 92102-03, including the REQUIRED .032-inch washer; or J. Polak, part number
361 B, which does not include the REQUIRED .032-inch washer, The neutral start swilch is installed near the vehicle manufacturer-supplied
mounting bracket on the Twin Turbine transmission. Ne additional modification is required when the provision is not used, since the tapped
hole is sealed with a washer and threaded plug.

Refer to Support Equipment for Cycling Transmissions, which lists neutral start switch suppiiers.
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CYCLING TRANSMISSIONS INSTALLATION MANUAL

. 5. INSTRUCTION AND INSTALLATION FOLLOW-UP INFORMATION

Transmission installation design requirements and guidelines can only ensure proper placement and interaction in the vehicle system. A satisfactory

application, however, must have operators educated to the fransmission functions and the limitations of the powertrain.

in addition, an installation follow-up inspection is advisable to ensure adeguate engineering application of the installation requirements contained in this
manual and the qualification of assembly instructions and tolerances. In this section, operating instructions and installation inspection items are discussed,

MODEL SERIES: T(R)T 2000, T(R)T 3000, T(R)T 4000, CRT 5000

The following subtopics apply to afl Allison cycling transmissions.

Operating instructions should be permanently displayed on a plate or decal in a place where the vehicle operator can easily see it while

Table of Contents

5. INSTRUCTION AND INSTALLATION FOLLOW-UP INFORMATION
Table of Contents
List of Figures

51 OPERATING INSTRUCTIONS

5.11 Starting Engine

51.2 Range Selection

513 Directional Shifts

514 Towing

51.5 . Cycling Transmission Optional Operating Instructions

5.1.6 Transmission Qil Temperature

517 Transmission Qil Pressure

5.2 INSTALLATION FOLLOW-UP

List of Figures

’ Figure 5.1-1 Typical decal or plate of operating instructions

Figure 5.1-2 Transmission oil pressure and temperature ports

Form Transmission Installation inspection Report

5.1 OPERATING INSTRUCTIONS

operating the vehicle. The vehicle manufacturer should include operating instructions in the vehicle operating manual.

A typical decal of operating instructions is shown in Figure 5.1-1. These instructions are discussed below.

STARTING ENGINE:

STARTING VEHICLE:

UPSHIFTING:

MAXIMUM VEHICLE SPEEDS
FOR DOWNSHIFTING AT
FULL-LOAD GOVERNED SPEED:

DIRECTIONAL SHIFTS:
TOWING VEHICLE:

Operating Instructions

Place the fransmission range selector in the neutral position before starting engine. Do not
push or tow the vehicle to start the engine,

The engine should be at idle speed prior to shifting from neutral to any driving range. The
parking brake should be released.

Engine full-load governed speed.

MPH in 3-2  Second Range
MPHin 2-1  First Range

Full-power, full-speed F, 1o R, or R, to F, only.

Atlow speed for up to one-half mile. If required to tow over one-half mile, disconnect all
transmission outputs.

Figure 5.1-1 Typical decal or plate of operating instructions

CiM-5—01
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5.1.2

513

514

5.1.5
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Starting Engine

Position the range selector control in neutrat position while starling the engine or at any time the vehicle is standing unattended. A neutral start
switch (optional) will prevent the engine from starting if the range selector is in any other position.

Never push the vehicle in an etfort to start the engine. Since there is no output pump to charge the converter, the engine cannot be started and
transmission damage can result.

Range Selection

The engine should be at idle speed when a shift is made from neutral to high 1ange. Under load any shift to a higher speed range, in the same
direction, can be made at full throttle. Downshift to the next fower speed range may be made at full throttle, under load, providing the vehicle is
not exceeding the maximum speed atlainable in the lower range. Downshifting at excessive speeds wili overspeed the transmission compo-
nents and the engine causing possible damage.

Directional Shifis

Directional shifts can be made under full-power and/or full-speed conditions in the working ranges (F, to R, and R, to F,). Directional shifts
involving higher ranges (F, 1o R,, F, to R,, R. o F,, and R, to F.} are prohibited at vehicle speeds greater than those attainable in low ranges
because of adverse effects to the service life of the clutch.

Towing

The driveline must be disconnected or the driving wheels must be lifled off the ground anytime the vehicle is pushed or towed more than one-
half mile, Failure to comply with this requirement may result in serious damage to the transmission. When the pushing or towing distance is less
than one-half mile, the driveline shafts may remain connected; but the vehicle must be towed at a low speed.

Cycling Transmission Optional Operating instructions

Clutch Cutoff Control. When the transmission is equipped with the clufch cutoff control, the driving clutch is completely released whenever
the vehicle brakes are applied. Air or hydraulic pressure which applies the brakes also actuates the clutch cutoff. Thus, with the cluich
released, fuli engine power is available for the PTO-driven equipment without shifting the range selector control to neutral.

Inching Control. Very slight and slow movements of the vehicle can be made with this control. Additional cooling and lubricating oil is
supplied to the directional clutch during inching operation in forward low and reverse low range operation. Applying the inching control
releases the driving clutch. The inching control may be used during operation in any range except high forward and reverse ranges where it is
not recommended because application may slip and damage the range clutch.

Output Disconnect. The transmission front output is disconnected by moving the coupling at the front of the transmission dropbox forward.
Rearward movement connects the front and rear output shafts through the splines of the coupling. Two spring-loaded ball detents retain the
coupling in either position. Never shift the control while the vehicle is moving because this will damage the splines.

Transmisston Oll Temperature

When a transmission is equipped with a temperature gage, the bulb or sending unit is mounted in the converter-out oil stream. Refer to Figure
5.1-2.

The normal operating temperature range is 82-104°C (180-220°F). The maximum continuous converter-out temperature is 135°C {275°F) at an
ambient temperature of 43.3°C (110°F).

CAUTION: Temperature may be permitted to reach 165°C (330°F) intermittently, however, extended severe operating conditions at tempera-
tures over 135°C (275°F) shoulgd not be permitted.

If the continuous operating femperature reaches this maximum, shift the transmission to neutral and operate the engine at approximately 1000
to 1500 rpm for several minutes until the normal temperature 82-104°C (180-220°F) is restored. If the temperature reaches maximum 135°C
(275°F) during normal operation of the transmission, stop the engine and locate the trouble. Continued operation at excessive oil temperature
will result in severe transmission damage.
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5.2

L LORYERTER-QUT
- 0L TEMPERATURE

CONVERTER -OUT
271 TEMPERATHRE

TT2, 3 AND 4000 TRANSMISSION CRT 5633 TRANSMISSION

Figure §.1-2 Transmission oil pressure and temperature ports

Transmission Oil Pressure

Refer to Figure 5.1-2 for the location of the main pressure port when a transmission is 10 be equipped with a main pressure gage. Shifting or use
of the clutch cutoft or inching controt will cause fluctuations in the pressure indicated. The main pressure range during operation for the
various fransmission series in a loader application are listed below:

Transmission Gross Loader Weight Main Pressure

Modeis kg Ibs kPa ps|
T(R)T 2000 up to 12701 28000 930-1172 135-170
T(R)T 2000 over 12701 28000 1103-1344 160-195
T(R)T 3000 up to 20412 45000 930-1172 1354170
T(R)T 3000 over 20412 45000 1103-1344 160-195
TT 4721 up 1o 20412 45000 930-1172 135170
TT 4721 over 20412 45000 11031344 160-195
TRT 4821 up to 30074 66300 930-1172 135170
TRT 4821 over 30074 66300 1103-1344 160-195
CRT 5000 758-1034 110-150

All other twin-turbine transmission applications will have the 1103-1344 kPa {160-195 psi) main pressure, while the main pressure will remain
the same for other CRT 5000 applications.

If abnormal pressures are observed, the unit should be shut down and the problem located. Operation with low oil pressure can cause the
clutch to slip and result in severe transmission damage.

INSTALLATION FOLLOW-UP

The transmission is part of the powerirain and its successful operation is dependent upon a correct interface with other components in this

system. The most thoroughly considered installation design can still result in transmission damage due to oversights during the actual mount-
ing of the transmission in the vehicle.

To isolate and correct any installation oversights, it is essential to thoroughly inspect the installation work before the vehicle is put into service.
The following form is an example of the INSTALLATION INSPECTION SHEET which should be used afer a new cycling transmission installa-
tion or after a service or repower installation.
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1.

7.

TRANSMISSION INSTALLATION INSPECTION REPORT

Date No.
Vehicle: Make-Model Vehicle No. Odometer km Miles
Engine: Make-Model Rated Power Hourmeter
Transmission: Model S/N Assy. No,
NOTE: Inspect each system. Circle condition found.
TRANSMISSION MOUNTING:
Flywheel Housing Bolts LOOSE TIGHT
Trunnion Mounting LOOSE TIGHT
Rear Mounting Bolts LOOSE TIGHT
Isolator Pads INSTALLED BAD CONDITION OK
TRANSMISSION OIL COOLING SYSTEM:
External Leaks WATER olL NONE
Oil 'n Radiator EXCESSIVE SLIGHT NONE
Coolant Water in Transmission il FOUND WATER PURE OIL
Cooler Lines SWITCHED WELL ROUTED
Hoses and Fitlings WORN RUBBING GOOD
TRANSMISSION OIL FILTER SYSTEM:
External Leaks EXCESSIVE SLIGHT NONE
Filter Lines SWITCHED WELL ROUTED
Hoses and Fittings WORN RUBBING GO0D
Filter DIRTY CLEAN
TRANSMISSION OIL AND OIL LEVEL:
C3 0il WRONG OIL OK
Gil Quality DIRTY CLEAN
Oit Condition FOAMING NOT FOAMING §
Oil Leve! LOW CVERFILLED CORRECT
Dipstick WRONG LENGTH MARKED WRONG OK
HYDRAULIC PUMPS:
Mounting Bolts LOOSE TIGHT
Hose Clamps LOOSE TIGHT
TRANSMISSION DRIVELINE:
Flange or Yoke Bolts LOOSE TIGHT
Balance Weights MISSING OK
Yoke Phasing IMPROPER CK
Driveline Angles IMPROPER OK
Driveline Bearings WORN LOOSE
Driveline Flanges NOT ALIGNED OK
Driveline Slip Spline WORN NEEDS LUBE CK
TRANSMISSION SHIFT CONTROLS:
Mechanical:
Shift Tower MISADJUSTED BINDING FEEL DETENT
Gate MISADJUSTED PROPER
qu FLEXIBLE RIGID
Joints BINDING FREE
Clevis Pin:
At Directional Spool BINDS FREE, SECURE
At Range Spool BINDS FREE, SECURE
Cable BINDS FREE
Cable End Connections LOOSE TIGHT
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TRANSMISSION INSTALLATION INSPECTION REPORT (continued)

Alr:
. Stroke NO DETENT FEEL DETENT
Pressure Level LOW LEAKING OK
Cylinder Action ERRATIC SMOOTH
‘Routing of Lines INCORRECTLY oK
ROUTED OR
SUPPORTED
Electric Range Shift (Test Kit) ERRATIC CHECKS OK
Electric Control Connections LOOSE TIGHT
8. ENGINE OPERATION, SPEED, rpm:
Neutral, No Load Gov. Speed (WOT} HIGH Low pm
Neutral Range, Idle HIGH LOW pm
High Range, Converter Stall (WOT) HIGH LOW rpm
Vibrations EXCESSIVE SLIGHT NONE
9. TRANSMISSION OIL PRESSURE, psi:
All Ranges except Neutral
Main Pressure HIGH LOW - psi
Neutrat, 1o Cooler HIGH LOW —psi
Drop across Cooler HIGH LOW —psi
Neutral, to Filter HIGH LOW psi
Neutral, Filter Return HIGH LOW e s
Drop across Filter HIGH LOW psi
10. POWER TAKEOFF:
Mounting Bolts LOOSE TIGHT
Lubed from Transmission
Lube Pressure Tap NO YES
. Drive Gear Backlash INCORRECT 0K
11. INSTRUMENTATION:
Pressure Gage NOT WORKING OK
Temperature Gage NOT WORKING OK
12. TRANSMISSION FUNCTIONS:
Neutral Siart Switch REPLACE 0K
Drives in all Ranges NO YES
Inching Controi ADJUST 0K
Clutch Cutoff REPAIR oK
Front Qutput Disconnect ADJUST 0K
Parking Brake Applies ADJUST OK
Reverse Warning Switch REPLACE 0K
Transmission Qil Temperature OVERKEATS oK *F
or
°C
OTHER COMMENTS ON INSTALLATION:
. INSPECTOR REPAIRS COMPLETED
SIGNED AND APPROVED
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STARTER RING SEAR AND CRANKSHAET A04PTES
NONNNAL DINIENSIOA'S DELEAD LIPOAN EAGIAVE

ENGINE CONCEMIIRIC!TY AND FLATNESS REQUIRCAMEN TS FER
DETROIT DYESEL ALL ISON MWSTALLATIOA! ATANUIAL

REFER 70 AS OO-00/ OR AS QOQ-Ci5 FOR DINMENS/IONS OF
TORE@MATIC CONVERTERS AND TRANSAIISSIONS
WHICH ARE FREQLUIRELD FOR DETRIED RORPTRTION STUONES,

¥QECOMMENDED ADAPTER DINIENSIONS WITH STANDARD
DETROIT CHESEL ALLISON FLEX PLATE DRIVE,

fated [Fv o ApRO]
R R
2 w8400 vorse

7.0 75| Rk v ras.

42 A T ST

et ers weer AT N CINE 7 RN S AT LS SION] CONVERTER
ML VvatoLrs A5 00- 008

F oMM | BONMS,




AMETRIC TO INCMHES gﬁggggﬁ}géggﬁg RUNNICN
HREMENTS
AT AT AT AT Y/ 4 e
NINDAT | AdaX | ArNINOAT | Andx A L/A | B DA |G Dip] £ DIV [APPLICAT ION
Z5 n /52.940|/52.65 25. %0
Ee.r?g ,,?33 el sags|28.98 (A |TRIT 2a00
3/.75 /250 g« ./0|/8¢.535 o 38./0° |5/6000 SERIES
35,05 7.380 183 F7{ra¢.23|¥5 2/ \aun 700 SERIES
fg:g ;;ggg 18y /08438l 3175
w5 3y , TBo 18397 /18y.232 ‘MIN'
139.67(/39.73| 5. w99 5.50/ 139.73|/139.98 3/.75
}'23285 ;gg.zg 5.302 5.57/ 13 9.£67),35.851 25.05 | AN
. . 5.99 & .000
30%.80|305.05 36.70 | DF 2000
152 .55|/52.65|5.008 &.0/0 s,
AN A Ve £ KAt ¢ 9% 304.67\304.93 2/ Vannw | CLBT 9000
/8¢ .23|/84.35]7.253 7.258
30¢.67|304.80 1. 995 /2.000
3ovg3|30scs5 iz 00s 12,000
A o8
GROOVE SHOULD BE
CUT INTO TRUNNION PHENOLIC PROVIDE STOP OR

TO HOLD BUSHING SMHIMS RS REGQ'O.

TO ASSURE AMIN. B
Dig. Witt BE HELD

BUSHING

INPUT
FLANGE

TYPICAL CONSTRUCTION OF TRUNNION SUPPORTS

e TRANSMISS ION

IF BUSHING 1S NOT USED THEN FULL-ROUND
LENGTH OF V-BELT IS5 REGUIRED ON FRONT
TRUNNION MOUNTING SURFRACE (CONTALT)
V-BELT MANUFACTURER FOR GROOVE AND

BELT SPECIFICATIONS)

A5 00-003|

METRIC

ALt DIMENSIONS ARE IN MILLIMETRES,
UNLESS GTHERWISE SPECIFIED

THIRD ANGLE
PROJECTION

L r T m
SEDRAN il

PO s rRumicw - [On]

@ Allison Tmnsmissions

TRANSMISSION TRUMMIONM SUPPOR

£YS

SEE BASIC WNSTAL| 2e 0n) DO 3
abon # g




~—le53.50

INTEGRAL BY-FF55 VRLVE OCLPENNG
PRESSURE B3 -103 kPa (.84 -1.05 kgkm?)

REATOVE FILTER

ABIUINTING FACE

—-— /-——3556

27.00
f=r7d

!

T
1 Hl
+

-

LEE HEX -
1.0/ = 24.57 Nm (6.82 - 7. 60 kgm)

11/ HEX = FILTER ORAY FLLG

TORQUE TO

)
e =705
)

B0 -1 WEOTE
YCA SEFPIES 7D
TO FILTER

BESE QND FILTER HASSEMBLY 5 C DIVISION G M. C.
OEAT? RSSENISLY RIRCT AMAIEER 5575208

BESHLE PROKIGE MESEMBLY LORT MNUNBER SS752244
REDL ROENTEN T FUTESR ELEATIENT PRk 46E

TYRRE PF 132 BeRr MUMEER £5730/4

MILLIMETRES, TCy INCHES METAIC VALUES| EQcivViEaLtEaENTS
mm mm in. in &0 Mo o5 LB AT
MIn; NOM A MINNOM MAX 3574//-0557" /\:/am 525 (_g‘éf’_
- 12/

.65 EE) 422 &l

O3 HOL

1o 375

- [

/5.756 52

28.6 /.25 CRUTION

2uZe 199 FHTER ARUST BE _AOUNTED

=703 257 RS SHOWAN O WITA ELEAMENT

2 %8 s, DOWN TO AVOID AR ENTRECAIENT

z g_ gg S i % INEIDE SHELL |

68.37 Z.%6%

gz2.30 EN-74 — e vs
95,00 EN%
1232 .95 .88 FaES QR —
IE27.00 5,00 W OLACES 2. 4P
tI33./0 5_FZef
ECN 5.50 ﬂ
35/, /3.e2 '

. 1 ! }‘ ?5.00
—— SOOI LA YHOLES
6498
PEQENRELD 7O /23.95

TEBO - el WNPTE

IVEH SERIES THI
FRONT S1E TER

A500 -OOH

ALL

METRIC
DIMENSIONS ARE IN MILLIMETRES,
UNLESS OTHERWISE SPECIFIED

THIRD ANGLE
PROJECTION

=

Y )

- 95 s s ax O8"
s

37 T cR A P AM TR

/200 1400 MOTE

" @ Allison Transmissions

“
c
r
3
r
]
L]
a

44 adl54d Kev. AoTIEL

E LN

f ™Y
FISINGLE FUTER NSTRLLATION Dard

rusmes| S WELIL Y

i ':,,- MDEL 124

el d F TS 77 ¥

1S AS 00-00¢



A8~00-006

The grease used in the input drive ring for the TC~300
Converter and the CRT-3331 Transaission, must meet the
following specificatien:

*High quality wheel bemring tyge grease, Must
not attack Buna or Polyacrylate rubbar compoumds
and shall show no separation whan centrifugzed in
accordance with ASTM D91-52, paragraph 36 for 30
minutes lmmediately aftear heating to 250°F,.%

emaz» 20 ]
T

T g

W e

'?‘\_ ]
) 1 67360
RO, e,

. oo e g s
VY SN k] ‘, v
T By )

o otes U B se 1 R




MOUNTING FRCE FOR

Feuk SAE IEEF SASIC XYM ENSIONS
ENSINE FLYWHEEL HOUSING ;"2‘?:‘2 |Fox e I Lon
SRS WS G SIZE|DW G MO, Xy Xz | Xp Xgq X X | X Xg Xa [ 25| X Xz | Xy | Xpp

re-300] 3 |as m-o00i|ire | 20" aa 204 ] 504 frooa| 25, [5023] 02 | ust

255 | 3 145 3s-cotlzoe z.05 | 275 |no0a) 55 121251 02 {as0| 100 [ 2.02].20 | 45°
ngg; 2(mod)las 23-c02]r77 | 20°|1.45 [2.05 | .s23}1.004 _f.:’_,-’i_g,'fsg 92 lase
o5 121251 o

3231 |3maD)las 53-003{1.77 { 20° {145 [2.05 | .52afrora | 55 [7125( 22  as®

MODE L DIANKTERS AMND R2ADIE
SERIESY v, Ye L) Yy ) Yo Yy Yo ¥a Yea Yo Yir Yia Yia Yip
» re-3000 1,16 |5.82 | 4.00 |10.24(1: 780502513872 ia.s0d 15. a6 | 425 [re 1, .0z | .50 .
I 5o a.00 |rg. 20l 180342513875 lia.sod 1520 | w25 P18 3.0a0] a.20
7 332116 [5.82 |a.00 fro.0a 11708 s 1253878 s 20d 15,00 | 125 FE1E) oz | .50
233 1.6 |5.82 | a.00 |10.24 e eeliaures ,’3;3;3 12,500\ rs.a6 | 128 j".‘{f}’f_’,l o2 | .50
béd
DA,
Y, LvA. XN,
VENT HOLE
. »
v e .
oy oA ¥ 4 Y
Ye
o
a.c. 7
| S5 R A5 00-007
y B \ SEALRING ~GI0 2818
7 - coveRr
3 f"‘ 5 ~ INSTRLLRTION RSSEMBLY INSTRUCTIONS ~
7.- \ RING -GTT5414 { REF 6775501)
ra
¥ L FROVIOE Yo VENT HOLE IN DRIVE MEMEGER 45 SHOWN
X g 409%, e
g soLTs Xawiax, 2 ASELY FERMATEN M8 3 (6758918) TO THE MATING FACES
EQUALLY SACED) " OF THE ENGINE FLYWHEEL AND ORIVE RING
AR NO. 4122 75 ~I%; X

BNSTALL DRIVE RING
use THINWALL (12 POINT) SOCKET TO TORRUE
Crre uE -43L8.-FT

4 ASSEMIOLE SEALRING INTO COVER GROCVE
APPLY A LIGHT COATING OF GREASE TD SEALRING 0.D.

5 DISTRIBUTE ENOUGH WHEEL BEARING esﬁzmss,(ns: NS CO-066),
08 FQUIVALENT, EVENLY 1O FILL ALl CAVITIES
TS 1AL INCLUDY, L o7 SPACES,
W DEXNOFES FUNCTIOMNAL DHEEAMSOME ° 5’0 a3 oorH

FOR CLEALRNCE PROVISION ONLY, GLOMPLETE INSTALLATION CAREFLILLY
TO AVYOID DAMAGING SEALRING,

RECOMMENDED DRVE NG
FACH LOCAFION, TOLERANCE
o WCLUDE TOTAL END PLAY
O0F DRIVE MENMBER

Ad| T ey v L)
Y P T h"‘__:‘J
)

o [vay Fz T3

- A% 38 -45(F FT I

«  [ras /7 Faranaval
e

ERA0GRODD

‘;1111‘ A1




REF.CS 277/

SUPPORT RPLATE PILOT DIA.

7O PROVIDE 000 IO .0/0
LOOSE FIT WITH CONMVERTER
MOUNTING FLANGE

”‘M

/ 1

NoTE @

THE SUPPLORT PLATE NMUST BE DES/GMNED
TO ABSOREB THE TOTAL SPROCKET S5/D&
PULL FOR THE SPECIFIC INSTALLATION,
WE/GHT SUPLPPORT AND TORQOUE REACTIOHN
ARE TO BE& ABSORBED BY THE ENGINE
MOUNT ING .,

AS 00-008

SHIM LEVEL AFTER
INSTRALLING ENGINE
£ COMNVERTER ON
SUPPORT OR SKID;

STEEL - 2 MIM.
OPT/OMAL - TWO PIECE OR
WELDED COMNSTRUCTIOM

REFER TO BASIC INSTALLAT/ON
DRAWING FOR SPEC/IFIC CONVERTER

TWO-Z IN. DOWELS
REAN) AT ASSEMSBLY
PRESS FIT

OPTIONAL
SUPRORT PLATE

z /N BOLTS
AN SECURELY

FOUR -
TIGHT

*MOX»TO

DIMENS/ONS .
MODEL DRAWING
7C-400 AS 5/-003
7TC=-500 A5 5/-003
7TC~800 AS 8/ ~o04d
7€ -200 A[AS 8/ -004

¢ N

e

T RECOMNEN.
PLATE CON fi

»lwmlo|loim| M| |X|=

ED SLPLPORT

MODEL 7C SER/IES |AS 00-008

- ATION -




e

u'wd DATE .

i D _— ‘ B D= o
HQ"“ 54

W‘m 10 [ {8y AS 00-009

o jLamsey

INDIANAPOLIS, INDIANA

HEAT TRANSFER- TRANSMISSION ENGINZERING DEPARTMENT
BTU/MIN. /65°ITD
2000 HEAT EXCHANGER PERFORMANCE
1600 | i E
-fF HEAT TRANSFER
Dot !: i :f.-'t S
1200
800
400 |/~
Inlet 0il Temp.===-~= 250°F .
Inlet Water Temp.--- 185°F
. “ter I TRCI NIy :a;T

WATER PRESSURE
DROP-PSI __

WATER FLOW-GPM




FOR DRUM BRAKE 8 HOLES EQUALLY
MOUNTING ONLY
BASE LINE——0 SI/_ & grote |41 —L .42 SPACED
L L
X « |-
f‘nr—\_,-rl_ 8 | K
]
L ______3{ T
'S
Aj ! DAL
j4 L D 10.81 'DE|A
- :_f‘ 10,19 "
C—-l -t DiA.
FLANSGE I""«_ 1z 42 HOLE
PoSITION
SCHEMATIC —-L L Fla. I SPACING SPACING FlE. I
PROVIBL MIDUNT |G DRUW BRA FiG. I PROVISION FOR MOUNTIN M FIG. 3
FLANGE L DIMENSION FOR MODEL & INSTALLATION REF.D . FLANGE BETAIL DIMENSION A nAX. DRIVELINE
TT,TRT-4000| HT- 1y 4460 jaqso " " -— ANGULAEH'Y
Bl Tvee (size[fiS1 PART | DETAIL |43 52 - 011 | dcdo| As4dfasaa E|Fla|w|y FOR DRIVE LINE FOR PARKING BRAKE
§ " |Asdz-0iBlg0) |-00!) {-005 MOUNTING DRUM MGUNTING
¥,
alnecn| 7l (#0823  aszrar| 3082 | — | — | — oo Z:g'{ 2-24THD.- 80 M. DEEP G HOLES TDIA
_— —_ 4.9040 t.041 .452 1
A [SPICER|ISSO| I |6771324|67713 23 40.5448.34 4,9655 5.86 1.021|.a58 DA -THRU 4 HOLES
7 _ — 7.750|8.01 GEo| .38 [.377
alseicer)ao} 1T 6771257 6171256 39.30l47.10 2752|7-a | 7250 oes| (37 | 375 DIA. -THRU 8 HOLES
almecH [ T-C X loThisve|errioTe] 27,77 — |39.80fe7.60 $04rle-2s e 2B Dia.-THRU 4 HOLES FiG. 2T
A MECH | 7-CiFT ."555.;‘2?, wanzigt | Bo,82 [ — — | — EEANES 2 .24 THO-ROMIN, DEEP 4 HOLES TORQMATIC COUPLING Fic. I
— —_ 3,784 O .3851.50%
A 1SPICE RSO YT |77 7069|677 7068] 39.60|d7.40 ER 088|868 511 DA - THRU 4 HOLES
— 55800 NN 3
A |SPICER|LS ITT |&7707875770787| — 40.7814876 5 5905 a7z ZQ THD.-.G2MIN.DEEF 4 HOLES
HT-70[4460[TT,7AT-d000]  a460 HT 7O [ [¥]
F16] mamT R
TreE izt e T | bt 42 9k (asaa-coslas ool £ | F | & |k g FOR DRIVE LINE FOR PARKING BRAKE
rFos. Blros. Blros.Cjpos.Dlros, ¢ [Fes. DlFos.C [Pos.D MOUNTING DRUM MOUNTING
MECH |7-¢|IZ o772z 736718279029 |132] — | — (17,48 874 — | — L% zotap-scmin. DEEP anoLEs [ - 70 THE THRU
MECH |7e | |eTsemarrszraie.ze[11.32] — | — |we.93.ze] — | — 3 ~ZOTHD-.85 MIN. DEEP 4 HoLES
MEcH |8-C|I 677125861712 55| 10.29] {1.32| — — |1B.ap| 874 — —_ % ZOTHD- 85 MM, DEEP 4 HOLES lzfzo THD THRU
MECH|7-C |TY j6839401|68 33407 — | 1547 — | — |5 4 é 20 THE-85MiN.DEEP 4 HOLES |3-20 THO THRU
- — 5.842] 6.2 1 85 M. DE
MECH| 7-C | & |68359a08)6879401 8.96|15.47 e HE 22 H ¢OTHD, - B5 MIN.DEEP 4 HOLES
MecH |8-C |7 Jer35408 883940 - lisa7 — | — (832|555 470 THO.-A5 i, DEEP & HOLE'S 4-20THD THRU
MecH |8C | T |eazarar|sasarer B56| 1547 — | — &8ss § -20 THD:.83 MM DEEP 4 HOLES
MECH | 0.0 T Js839902|e8399a2 896 | 1547 — [ — 5387 g-g; 5 20THD-THRU 4 HOLES
P | — — |&-438] 5.0i 3 EN AS D0 =011
spicer{imoo| T [677za5|677z84) St [i00a] - - |29 7ss Saael &gl 324 THD. 8 BOLTS 2-24 THD, 8 BOLTS I
— | —4iIsa[ &0 (377 T p
SECER 1100 TT D 379 DA -THRU 8 HOLES
- — | _[ss3s] 801 1z, 3.
seiceg [1acal 1 [a7msialerisia] o fio,14] — 12.29} 756 A 2.20THD. 12 BOLTS 1-70 TWD. 12 BOLTS
SPICER |1600| T [¢829a06)6832408 7278 | 1430 — | — 17552 §5 G370 THRU 12 MOLES * ACD 2.54 IF BOTH C aND D
y ‘ . — — —_ [5936 |8 &84 ~15. N 1 T oLTS AUTPUTS ARE USED wITH NO
rock |7 N |IE leezevai |cazaza 1742 3355 5eae {2 24 THD-38 N DEEP 2 HOLES  [}- 20 THD. THRY 8 B DAREING BRAKE
ROCk |7-N|uT |eszaraolsssmreel — | — ja74) — — | — [2335] > 1% 24 THD.. 38 MIN.DEEP 4 HOLES T
BRAKE | _ . €.43618.01 145 3.
ORAK ! T |s77:875|6771284) — | — | — | — liz.29l 756 — leazalags | 2250 )75 |~ NONE 7.€4THD § BOLTS e s e o
MECH |7-¢| & le7738z0leri320] — | — | — | — | — 1791 — [25338-2 27|70 THpTHRU 4 HoLES 1 [r[red e A
= = = > |2 5 aAacETED &5 7i 885
MECH |7-C|IE |em7sgzelerrzeed — | — | — | — | — | — | — [8.50[2855]5%5% +72 |1 - 20 THE, 85 MIN DEEP A HOLES [ - €0 THD 12 BOLTS jroe oo
e amaifu
MECH [9-C|IZ [eaz8716|0830706] — | — | — |17 — F — | — [ — 3'525' .28 ‘2L [E-20 THp.-THRU anoLss  [i-zoTHpomeRu 8 BouTs | EpemmeEanAnsl) P
mecH [Bc| W [srrim1a [smisrsfioea|inaz] — | — [osafezo| — | — [5-123[5-2% 74 |1 - 20 THD.~.85MIN. DEEP 4HOLES 2 e [t
. . - - a.1zsl{@.a 0 |FCE0 -85 MIN. DE Ol I R A L T Al
. _ 3 2.249|8.68 .74 |1 W|rtvre[ sz cho vovIEE e
MECH |9-C| K |6777400(6777400 10,29 [11. 32 — |093"6.20| — | — la'5ar|g 50 (90 |7~ EOTHD.~THRU 4 HOLES I s zen]sen cas werek
. - £ ol i
spicer |eed o [orrissafirnsas| . [eaa ] — | o~ [97s[Fs0e] — | — [77E516.81 [n2se|002] 55 [437 D14 THRU 12 HoLes D
£ R 13+ Je: .
rock |70 |IE [e77895dpmegso] — | — 1 — [rmaz]is.azfwes] — | — [2:23% g'_f;gi {7, -7a T4, 38 Wi, DEEP ZHoEs(h - 20 THD THRU & BoLTs O T CLr T T T 0 e
NI |e7189456 778949 11,71 {*6.98 24THE.~. 36 MIN.DEEP 4 HOLES! s [° 2 DRIVE FLANGE aPTION
rock |- — | =t = =} E — | — z- - X v ! Ap
5215 = CiAE—cE ML SEE CHART |AS 00 -0t
NawK ~HZe n ru

=z 74 25,




IA‘S co-gl2

o |

[ =]~

o FLANGE DELINEATION CHART
BASE -t —_
CINE R
J
B "
F
o, DI,
AUTPUT
FLANGE
8HOLES,
@UALL
SCHEMATIC FIG.T BEACING FIGII FiG. IO FIG. I SPACED
FLANGE "L" DIMENSION FOR MODEL & BASIC INSTALLATION — FLANGE DETAIL DIMENSIONS
TG - TC - FTC TCH-SCOITE -800)|
rvee Jsize[f16] PART jDETAW j200 2300 OPTION [4 360 H J FOR DRIVE LINE MOUNTING
(0 IV V-0 o i S E]F & " "
1-003] 51-ocels:i-go,
mEen)a-c [T Jo78 4203 a754267] 2.20 424842, 03 | 5h [324pw.-THRu aroLes
wmecH.|4-¢ [T [e755353|6754034) .90 22221435 07 |30 [222pia--rHry awWoes
MEcH.] 7-¢ |1 {e7s0413 )6 750419 12.22| 18.02 &.22 f.', 52 'gggnm.-meu AHOLES
seiceriesel I J6770782)67 70789 19.34 6.44 4 -20 THD--7SDEEP 4HOLES
IEPICEerTOo 1 |er5z247|6752247 2.99| .02 8-25 7250 ;gﬁ :dzog Ao, B S seacen
|spicerisoc] 1 [erearz7 |ereaier] iz.e9| 18,02 8-8% |7-2s0] :029] 32 |-437 D18, 12 HoLES
Y ~885) Ni97 [.38%5].2% 4555
ot — |IX [ers054a{e750524 12,99 & oen|5:125] 1137 ] 122 | 2 TGDIA.THRY 4 HOLES ['Spa20IA~THRU 4 HOLES
wecH| 7-c| I jers 2038 6752023 t@.30 28a2f6.28 52 |:222 14-zomHp. THRU 4 HoLES
ctel o] © [ersaroglerseics FiE0.0 [rese] 22 333 . T2, B smers
seicer|imoo] 1 |e752520] 6752520 17.30 2739|8:35 [7.259 :522] :3551:83%0ia- 12 HoLES
4

[x 0

ra, JWODEL . SEE CHART

x| OUTPUT FLANGE OPTHE




MOUNTING FARACE FOR
ENGINE FLYWHEEL HOU.SMJGN

NOTE ¢
ALL PHYSICAL ADAPTATION DESIGNS SHOULD
BE REVIEWED BY DETRCIT DESEL ALLISON
DIVISION GMC TRANSMISSION INGINZERING
DEPARTMENT

CEE AGCC -0C2 FOR RECOMMENDATIONS
AND REGQUIBEMENTS NOT SHOWN CN
TS DRAWING

[ 026 MAX. SHOULDER

MODEL
< RC-2 ONMLY
<&
4.37 MAX,
8 } 3.03%
2.38 3.80
1] 1] ) _ %
Z— 2.742 | ENGINE CRANKSHAFT
2.748 | .04 MAX. R.
0.D. L iy R
- 7R,
7.001 J—_f i

2,95 ¥ p4K —

1.D. aog_r !

-3.26% mAax:

—3.30 AMAX ™
(see viEw AT'Z")

®
D
0
S
R
A
t

OO

3

i
/——2-20 UNF-2A THREAD x .75 MIN LONG

'

TYPE AA GRADE & LOCK BCLT

e 8 BOLTS EQUALLY SPACED
17.25 L} MIN TORRUE 7O S6-115 LB.FT.
DIA,
+.070 RECOMMENDED DRIVE ADARTER —

3.663 MUST INCLUDE TOTAL
+.000 -078 \ FACE LOCATION - WITHIN 2.6701.046 ENGINE CRANNKSHAFT
-.005 327 MAX. & BOLTS EQUALLY SPACED END PLAY
DiAam, BOLT HEAD EXCELT ONE SHOWN OFFSET.

TocL. (CRANKSHAFT BOLT HEADS MUST CLEAR) IAS 00-0/8
21,585 ;
DiA. &./25
MAX. & PLATES .65 DIA. MAX. DiA.8.C.
21,75
DIA. *
4,14 T MAX,—=
2.556 !
) I \ /. 87—
b -XC UNF-2A THREAD X
85 MIN LONG
(I;?’-:g ;3 Ggepg imcz BoLT 2.53
(774 L — " "
TORQIIE 7O $6-115 LB. FT. 3.42 J view AT Z
H
e ——— ﬁ L GEMEAAL
1 g ilr s

lr.c8max= i

¥* DENOTES FUNCTIONAL DIMENSIONS : : 1Tk

FOR CLEARANCE PROVISION OMLY. °

+.070 7OL =~ »

& JObABE{SEE <HANGE MoTEE | [ i T
r PHYSICAL ADARTATION CHART

S
{7 &B06 ¥ 500 . .
| srvoms -1 it m - S OO"OI-.S_‘




COETAO 7T DNESEL ALLISON D/ViSrorV
TRASMTNIISEION ENGINEERLING DELAR FALENT

MILUMETRES TO INCHES [ METRIC VALUE | EQUIVALENT. 2.0 _ﬁgz\/@//vfg ~ )/,#;ﬁv’é_féé‘ L HOUSING
- Py i n [ 35 - o nm Z5-30 (8 FT MK IS MEENTING
MINFNOM MAX MINSNOM AN
— — — Moao STARTER R GEAR LOCATION /5 = 25 S — . RECOMMENDED ORIVE FACES LOCATION -
‘5 : : : DETERAINED &Y ENGINE AANIEAC TLIRER . L NIHES L ORNIE FACE TO 8E&
- 9% w25 YV TERRUETED GETHEEN FTrE F/S.
g.97 -G53 8 BOLTS 375 -24 (iVEH SEMRIES THREAD ) I~ 57 DIAMETER ANG A B50.5 Muwvinteind D/AMEfEr?
7.52 -375 SOCIET Y IE AUTOMOTIVE EANGIVEESRS :
’0-5’; 1287 A5 GRADE B RECOMMENDED, EQUALLY SFPACED, - PO ATAXMMIUNT
255 ; ;68 BT | TORQUE T F5 LD Nom (3.£7 - 08 k), NS TR THON W TAMOUT ASTS
=29 - BOLT HOLE S/ZE 70 SE r0.3Z. OOTIONAL CO s 4
= V-4 USE SELE LOCKINVG BO0LTS OR FOR SIDE ACCESS OFPEN/WwH
5‘67 . _%, e 25 . -ggs 1939 LOCKING DEVICE PESR E/NXGIVE
. . . . i [ b J—
L7 qg gé"’é’ 2562 | 4227 | MANUFACTURER'S RECONMMENDATION
SE.0 L0 E.0UT | BOUB | ppENING MUST BE FROVIDED . .
£Z2.33| 55.//7 Z.05C | Z./70 | sy £Ly v s/EEL HOUSING O = ‘ nggxpi/;%&_q”
52.9/ | S5.04 | Z.083 | Z./67 | qclsss 7o ATTACH /NG BOLTS - |
&32.78 z.547 = i G022
28/ .50 » } o - LT DIANIETER
N, Z.68 352, & 1y : L ALK LT
. : s 333,38 T ' ="
729 2.87 INSIOE O 'y [
44./&2 FB.S5O | 3.706 | B.8B78 | C/AMETER P ' 1 :%ZZ_AD Fe5. 30 , .
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