3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX K—SOLENOID RESISTANCE CHARTS

The following graphs show the coil resistance characteristics of Allison 4™ Generation Controls solenoids.
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Figure K-1. 3000 and 4000 Product Families Variable Bleed Solenocids—Main Mod, TCC, And PCS1 through PCS6
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX K—SOLENOID RESISTANCE CHARTS
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Figure K-2. 3000 and 4000 Product Families ON/OFF Solenoids—SS1 And SS2 (C6 Enable) in 7-Speed Models
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Figure K-3. 3000 and 4000 Product Families Retarder Accumulator Air Solenoid—SS2 in
Retarder-Equipped Transmissions
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX L—EXTERNALLY-GENERATED ELECTRONIC INTERFERENCE

L-1. ELECTROMAGNETIC/RADIO FREQUENCY INTERFERENCE

Be sure that the TCM for the Allison Transmission Electronic Controls is properly grounded to prevent EMI
interference problems. The chassis frame must be connected to the negative post of the vehicle battery. A proper
connection to the chassis frame is required. The connection must be free from rust and paint. The electrical
integrity of this connection must not deteriorate with the age of the vehicle. If the TCM is cab-mounted, there must
be two 112 to 2 inch braided grounding straps connecting the cab structure to the chassis frame.

All electrical and electronic systems generate electromagnetic fields that can interfere with other electronic
systems. Allison Transmission electronic transmission controls comply with Federal Communications Commission
(FCC) regulations and other guidelines concerning emitted radio frequency interference for transportation
electronics. The position of Allison Transmission is that manufacturers and installers of EMI/RFI emitting
equipment are responsible for adhering to FCC regulations and other guidelines concerning emitted radio
frequency interference for transportation electronics.

Some radio-telephone or two-way communication radios (land-mobile radio), or the manner in which they are
installed, can adversely affect vehicle operation or be affected by other vehicle components. Expenses incurred to
protect vehicle-related systems from EMI/RFI emissions by radio-telephone or two-way communications radios
(land-mobile radio) or to integrate such devices into vehicles are not the responsibility of Allison Transmission.

1-2. GENERAL GUIDELINES FOR RADIO EQUIPMENT INSTALLATION

The following general guidelines for installing radio-telephone or two-way communications radios (land-mobile
radio) in a vehicle supplement, but DO NOT replace, detailed instructions provided by the radio equipment
manufacturer. Detailed installation instructions are the sole responsibility of the radio equipment manufacturer.

Experience has shown that most EMI/RFI problems can be prevented or eliminated by following the guidelines.
If EMI/RFI problems persist after following the guidelines and after ensuring the installation conforms to the
guidelines, contact the vehicle and radio equipment manufacturers for additional installation or equipment
operation instructions.

A. Transmitter Installation

1. Locate remote radio transmitters as far away from other electronic devices and as near to the side
of the vehicle body as possible. ,

2. Mount transceivers (transmitter and receiver in one box) under the dash so as not to interfere with
vehicle controls or passenger movement.
B. Antenna Installation

Each vehicle and body style react differently to radio frequency energy. When dealing with an
unfamiliar vehicle, test various antenna locations by using a magnetic mount antenna and checking
for adverse effects. Antenna location is a major factor in EMI/RFI problems.

C. Antenna Cable Routing

1. Use high quality, 95 percent shield coverage, coaxial (coax) cable. Route the coax well away from
any electronic components.

2. Route antenna cables as far away from vehicle wiring as possible to reduce the likelihood of the
vehicle wiring acting as an antenna for interference.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS
APPENDIX L—EXTERNALLY-GENERATED ELECTRONIC INTERFERENCE

D. Radio Wiring and Connector Location
1. Connect transmitter power leads directly to the battery.

2. For transceivers (transmitter and receiver in one box) with ignition control, place a 12V power
contactor at the vehicle battery. Drive the contactor coil, through an appropriate in-line fuse, from
an ignition circuit not powered during engine cranking.

3. Any negative lead from a handset or control unit must return to battery negative.
4. Connect the positive lead from a handset or control unit directly to battery.

5. Fuse handset or control unit positive and negative leads separately from the transceiver negative
and positive leads. Use correctly rated fuses.

E. Power and Ground Wire Routing

Route radio power and ground wires as far away as possible from electronic control modules.

F. Troubleshooting

The following are common causes of EMI/RFI problems:

» Power leads connected to points other than the battery

» Improper antenna location

¢ Poor shielding or connections to antenna cable

» Transmitter or transceiver wiring too close to vehicle electronics

L-3. EXTERNALLY-GENERATED SPEED SENSOR SIGNALS
A. Testing for Externally-Generated Speed Sensor Signals

Use the following procedures to determine if speed sensor signals generated by a source external to
the transmission or wiring harness are present:

I. Turn ignition ON.
2. Keep engine OFF.

3. If the TCM is ON (shift selector display remains illuminated), connect the Allison DOC™ For
PC-Service Tool.

NOTE:  If false speed signals were present at the previous shutdown, the TCM might still be “on” even though
the ignition is “off.” The Allison DOC™ For PC-Service Tool is powered by ignition power so the
ignition must be “on” to use the Allison DOC™ For PC-Service Tool to read the speed signals.

4. Read speed sensor signals.

5. If a speed sensor signal is other than one (1), then there is a short to another circuit that is carrying
an AC or PWM signal.

6. Measure the resistance of the sensor.
7. Test for shorts to other circuits within the harness or transmission connector.

8. Inspect to be sure there is no conductive material inside the connector.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX L—EXTERNALLY-GENERATED ELECTRONIC INTERFERENCE

9. Inspect to be sure speed sensor circuit wires are a twisted pair.

10. Test to be sure a properly grounded drain wire.

11. Test for the presence of a strong external AC signal.

12. Repair or replace parts as required.
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APPENDIX L—EXTERNALLY-GENERATED ELECTRONIC INTERFERENCE

NOTES
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX M—DIAGNOSTIC TREE—3000 AND 4000 HYDRAULIC SYSTEM

DIAGNOSTIC TREE
3000 AND 4000 PRODUCT FAMILIES HYDRAULIC SYSTEM
USING PRESSURE GAUGES AT MAIN AND C1-C5
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Figure M—1. Diagnostic Tree—3000 and 4000 Product Families Hydraulic System
Using Pressure Gauges At Main and C1-C5
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX M—DIAGNOSTIC TREE—3000 AND 4000 HYDRAULIC SYSTEM

DIAGNOSTIC TREE
3000 AND 4000 PRODUCT FAMILIES HYDRAULIC SYSTEM
NOT USING PRESSURE GAUGES
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Figure M—2. Diagnostic Tree—3000 and 4000 Product Families Hydraulic System Without Pressure Gauges
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3000/4000 PRODUCT FAMILIES 4™ GENERATION ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL
APPENDIX N—ALLISON DOC™ FOR PC-SERVICE TOOL

NOTE: Refer to the Allison DOC™ For PC-Service Tool User Guide, GN3433EN, for complete information.
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APPENDIX N—ALLISON DOC™ FOR PC-SERVICE TOOL

NOTES
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL-—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

The schematics which follow were taken from the Sales Tech Data Book entitled Allison 4 Generation Controls.
These schematics provide detail information needed to correctly perform input and output function connections.
For an overview of Input/Output Functions, refer to Section 7 of this manual.

INPUT FUNCTIONA. SECONDARY SHIFT SCHEDULE

USES: Provides operator selection of dual shift schedules. Can be used for performance/economy, loaded/empty,
or other shift schedule combinations.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

TABLE A
— See TABLE A WIRE 122 OR WIRE 142 oPTIoN 1 T PN 22 1 WiRE 122
.IN. r - w:m_nm%m%mwurm _ DASH SWITCH  OPTION 2 [ PIN 42 [ WIRE 142
— 1 2 ? Open: PRIMARY
t n »
I ' __: WIRE 103 [] (usually “PERFORMANCE")
3 | i Closed: SECONDARY
e~ SIGNAL RETURN {usually “ECONOMY”)
OPTIONAL
CUSTOMER-FURNISHED

VIW CONNECTOR(S)

W.HH

For Shift Selector wiring
requirements refer 0 instalfation

aetvaog b o e NOTE: The sttt sohectle identfied as

P W “secondary” is activaled when the switch is
:ﬁﬂmﬁmm_.w%%wom_ﬂ.rg closed or the MODE butfton is selected.

If this function is on the MODE butlon, the
primary mode will always be selected when
the TCM is powered up.

TCM

If this function is controfled by a dash switch,

n&:%m AS07-422 or AS07-423 the selection of primary/secondary mode is
= in Aflison 4th Generation determined, at all times, by the position of
Controls Tech Data. the dash switch. V09154.00.00

Figure P-1. Secondary Shift Schedule

This function can be provided by a J1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION B. D1 SELECTION

USES: Provides a convenient means of attaining 1st range hold for pushbutton shift selectors. Range to select is
programmable for Primary and Secondary modes.

VARIABLES TO SPECIFY: Primary Mode selected range, Secondary Mode selected range (usually 1st range).
Can be used only on the MODE button.

VOCATIONS: Various

V09155.00.00

Figure P-2. D1 Selection
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION C. PTO ENABLE—SWITCHED TO POWER (WIRE 143)

USES: Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is
low. Also disengages PTO if speeds are exceeded.

VARIABLES TO SPECIFY: Minimum and maximum engine speed for engagement, maximum engine speed for
allowable operation, minimum and maximum output speed for engagement,
maximum output speed for allowable operation.

VOCATIONS: Various (with usage of PTO)

— OPTIONAL
CUSTOMER-FURNISHED
VIW CONNECTOR(S) SWITCHED
" [ POV %
. e DASH
! [ ] ero | pro Jh
—— 9 ' SWITCH \ AR /
) -4 PRESSURE
TCM WRE 143 | ======--=- _ -
PTO ENABLE INPUT|  OPTIONALVIM | SWITCH
! NC |
| 55t | L
-3 ol K2 PTO
WIRE 130 PTO EnABLE _ | |COMLNO ".|
..".um_l 1
=1
L. _ 1
| Relay shown de-energized

V09157.00.00

Figure P-3. PTO Enable—Switched to Power (Wire 143)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

INPUT FUNCTION C. PTO ENABLE—SWITCHED TO GROUND (WIRE 142)

USES: Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is
low. Also disengages PTO if speeds are exceeded.

VARIABLES TO SPECIFY: Minimum and maximum engine speed for engagement, maximum engine speed for
allowable operation, minimum and maximum output speed for engagement,
maximum output speed for allowable operation.

VOCATIONS: Various (with usage of PTO)

= OPTIONAL
CUSTOMER-FURNISHED
VIW CONNECTOR(S) SWITCHED
- POWER
3 — & RTO NS
LT | switcH DASH
a2 — [ WIRE 103 a P koi
P SIGNAL RETURN I_
[ 30 ) [+ | PTO
TCM -- WIRE 142 PTO ENABLE INPUT | o m — o c. .% o | PRESSURE
| OPTIONALVIM | SWITCH
1 NC 1
i T
- o— PTO
WIRE 130 PTO ENABLE - COM | no T
bm_ |
=1
“1 |||||||| ! =
|| Relay shown de-energized
V(9156.00.00

Figure P-4. PTO Enable—Switched to Ground (Wire 142)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION C. PTO ENABLE—USING MODE BUTTON

USES: Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is

low. Also disengages PTO if speeds are exceeded.

VARIABLES TO SPECIFY: Minimum and maximum engine speed for engagement, maximum engine speed for
allowable operation, minimum and maximum output speed for engagement,
maximum output speed for allowable operation.

VOCATIONS: Various (with usage of PTO)

TCM

W.H

For Shift Selector wiring
requirements refer to installation
drawing AS07-422 or AS07-423
in Aflison 4th Generation
Controls Tech Data.

PTO

OPTIONAL
CUSTOMER-FURNISHED mw%mm_u
VIW CONNECTOR(S) AN VY4
HESTe DASH
R Ty WIRE 130 PTO ENABLE LIGHT
— Lt VERERIRAN
PTO
P —|- u% PRESSURE
! OPTIONAL ViM 71 swiTcH
\ NC
-
5

S v —— - ——

Relay shown de-energized

V09158,00.00

Figure P=5. PTO Enable—Using MODE Button
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~-ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIOND. SHIFT SELECTOR TRANSITION

USES: When two shift selectors are used, to select which one is active.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

OPTIONAL
CUSTOMER-FURNISHED WIRE 101
B VIW CONNECTOR(S) SHIFT SELECTOR __| )
i _ T - TRANSITION DASH SWITCH When TCM is turned on,
1] L Open: Selector 1 aciive shift selector is
P f .w Closed: Selector 2 determined —u< current
51 ; - WIRE 103 i switch position.
— - SIGNAL RETURN
o SELECTOR  SELECTOR
1 2
TCM 0 o L— Inactive selector displays “~” for range selected -
- "
3 To switch between selector 1
@ @ and selector 2, transmission
N)[=] acﬂ%m __z neutral and output
= 60 rpm.
@@ speed below 60 rp!
For Shift Selector wiring @fuson
requirements refer to installation
drawing AS07-422 or AS07-423 TT I
in Allison 4th Generation
T Controls Tech Data. V09158.00.00

Figure P-6. Shift Selector Transition
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL-—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION E. SINGLE INPUT AUXILIARY FUNCTION RANGE INHIBIT

USES: Prevents inadvertent range selection when auxiliary equipment is operating or prevents engagement of the
transmission unless brake pedal is depressed.

VARIABLES TO SPECIFY: None

VOCATIONS: Transit bus, school bus—auxiliary equipment input; various (brake pedal input)

- OPTIONAL BRAKE PRESSURE SWITCH
CUSTOMER-FURNISHED WIRE 101 R WIRE 101
VIW CONNECTOR(S) AUX. FUNCTION _ - OR -
S— i T- RANGE INHIBIT (STD SWITCH IS OPENED NORMALLY-OPEN
- [ 1) o M WHEN AUXILIARY e :nm SWITCH IS CLOSED
—1 | - WIRE 103 — EQUIFMENT ? WHEN BRAKES
| 3} - .._” K SIGNAL RETURN IS OPERATING WIRE 108 _ ARE APPLIED
BRAKE
TCM PRESSURE
SWITCH

NOTE: TCMs with this function activated must have wire 101
permanently connected to wire 103 if the function is not being used.

V09160.00.00

Figure P-7. Single Input Auxiliary Function Range Inhibit

This function can be provided by a 71939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONF. DUAL INPUT AUXILIARY FUNCTION RANGE INHIBIT

USES: Prevents inadvertent range selection when auxiliary equipment is operating. Used in emergency equipment
lo prevent inadvertent range selection from NEUTRAL.

VARIABLES TO SPECIFY: None

VOCATIONS: Emergency equipment

TABLE A
NORTH AMERICAN | PIN 64 { WIRE 164
NON-NORTH AMERICAN | PIN 13 | WIRE 113
SEETABLE A G OMEN . 4 e m e e e ———
SWITCHED T - ]
- s W current in lamp N
e itined! ol
t 0.5 amp, groun 1
10— WIRE 101 — I~ = ¢ lamp through a relay ﬁ%ﬂ CoM | o[ Lt
3 | ﬂ AUX. FUNCTION RANGE " / ¢+ AV \! 1 SWITCHED : '
! INHIBIT INPUT T R [T~ ~——— = POWER 1
[ 2 [ AUXILIARY 1 WIRE 164 OR 113 )| !
e WIRE 103 SIGNAL RETURN | FUNCTION ...~ ——~~===-= " e m -
9 _.L ] SELECT NOTE: Both input signals must turnon  NOTE: The “SERVICE
1= WIRE 142 SWITCH 1+ Within 120 seconds, If the state of the ~ TRANS” light must be
H.L ﬁ AUX. FUNCTION two inpul signals is different for longer ~ mounted in the dash and
TCM RANGE INHIBIT INPUT 2 than this time period, the "SERVIC in clear view of the
TRANS" light will be ifluminated, a code  operator. Preferred lens
AUXILIARY : will be stored in memory, and color s red {amber is
OPTIONAL FUNCTION mﬂ&ﬂm@w.ﬁm:@m shifts wilf NOT be acceplable).
o¢ﬂo%%?ﬁmmwmmmc SENSE SWITCH 2*
ECTOR(S) s = _
WIRE 109 ] o 1'/ BATTERY
‘ms:\% is closed when WIRE 169 .|_|" _ﬂl. 0 t1 GROUND
auxiliary equipment is HalH L e
et operating. .“ Ovdm\“z»r 1
L. ! V091610000

Figure P-8. Dual input Auxiliary Function Range Inhibit
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION G. AUXILIARY HOLD

USES: Provide a discrete input to hold the transmission in present range.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

SEE TABLE A TABLE A
OPTIONAL
CUSTOMER-FURNISHED OPTION 1 | PIN 42 [ WIRE 142
VIW oomz.mou.oﬂmv OPTION 2 | PIN 17 | WIRE 117
i - SEE TABLE A
k MOMENTARY

4_ i ﬁl. WIRE 103 . A

L~ | M.. ! - SIGNAL RETURN Function is activated when

switch is depressed.
Function is de-activated when
switch is released.

TCM

NOTE: Transmission will
continue fo operate with
normal downshift schedule
when function is active.

W_H

For Shift Selector wiring
requirements refer lo installation
drawing AS07-422 or AS07-423
| in Allison 4th Generation

, Conirols Tech Data.

V09162.00.00

Figure P-9. Auxiliary Hold
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION H. ENGINE BRAKE ENABLE AND PRESELECT REQUEST
PLUS ENGINE BRAKE ENABLE OUTPUT USING EXHAUST
BRAKES

USES: Used with engine brakes to signal the TCM that the brake is active and to provide increased braking by
preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is second range.

VOCATIONS: Various

*NOTE: This swilch is part of the engine brake system and

] provides an indication when the engine is at closed throttle.
This switch, or an equivalent control feature, is REQUIRED
SWITCHED ——¢—eme— for afl installations.
POWER **NOTE: The engine brake must provide a low engine speed
_ shutoff feature, set fo disable the brake at a speed sfightly
7 b WIRE 104 higher than idle rpm.
! ru =~ ENGINE BRAKE / ENGINE BRAKE  NOTE: If the engine brake is an inductive load, it must be diode
ENABLE QUPUT suppressed.
DASH SWITCH
OPTIONAL *ENGINE THROTTLE
TCM CUSTOMER-FURNISHED | | o __ .. SWITCH
VIW CONNECTOR(S) " “
" HppriR |
L WIRE 102 = et
2 s ENGINE BRAKE AND 5 com] o 3 b >mv R A
RE -
QUEST iBl] SWITCHED | LiGHT B BRAKE
7 POWER yAVERTRAN
H OPTIONAL VIM "
— Relay shown de-energized

Y09163.00.00

Figure P-10. Engine Brake Enable And Preselect Request Plus Engine Brake Enable Output Using Exhaust Brakes

This function can be provided by a J1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION H. ENGINE BRAKE ENABLE AND PRESELECT REQUEST
PLUS ENGINE BRAKE ENABLE OUTPUT USING ECM
CONTROLLED EXHAUST BRAKES

USES: Used with exhaust brakes controlled by electronic engines to signal the TCM that the brake is active and to
provide increased braking by preselecting a lower range. Also prevents engagement of engine brake with
throttie > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is second range.

VOCATIONS: Various

*k H 5 i 5 _
SWITCHED —— ‘See Engine Schematic for pin locations. — —
POWER CUSTOMER-FURNISHED 7
NC| Relay shown de-energized  +ENGINE BRAKE
DASH SWITCH
— coM | o
I e EXHAUST BRAKE
= HIGH SIDE DRIVER
—- ' MAXIMUM CURRENT PER
H_L = WIRE 104 e _ ENGINE MANUFACTURER
- TERETE] || |
1 T -
TCM OPTIONAL - wc] | U pas Nl ENGINE
CUSTOMER-FURNISHED 2o e | LIGHT [t BRAKE
VIW CONNECTOR(S) -2 NO 1 {Optional) \ SOLENOID*
1Bir SWITCHED 1 A AR w
- 1
1 - L
(7 (oo 2l | OPTIONALVIM | = *NOTE: e engine brske soencid
| Lo PRESELECT REQUEST Relay shown de-energized is an inductive load, it must be diode suppressed.
V09164.00.00

Figure P-11. Engine Brake Enable And Preselect Request Plus Engine Brake Enable Output
Using ECM Controlled Exhaust Brakes

This function can be provided by a J1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION H. ENGINE BRAKE ENABLE AND PRESELECT REQUEST
PLUS ENGINE BRAKE ENABLE OUTPUT WITH SINGLE
LEVEL COMPRESSION BRAKES

USES: Used with engine brakes to signal the TCM that the brake is active and to provide increased braking by
preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is fourth range.

VOCATIONS: Various

SWITCHED
— *ENGINE THROTTLE
POWER _ SWITCH
| Bt .,
1 L. S
- 2 i NV p—
I = WIRE 104 1E2 o = DASH [EEIT
I R e T — o [COMLNo “ LIGHT Sl BRAKE
- ENABLE OUPUT tB1 SWITCHED 1 7 IV
OPTIONAL b POWER 1 .
TCM CUSTOMER-FURNISHED ) OPTIONAL VIM i L
viw nolemo.wo_uxmv Relay shown de-energized B
Tt - WIRE 157 * NOTE: This swilch is part of the engine brake system and
HJ_: - — ENGINE BRAKE AND ﬂws.%m m% indication iwm: the mam\wm is at closed throftle.
- is switch, or an equivalent control feature, is
PRESELECT REQUEST ENGINE BRAKE RECOMMENDED for all installations.
-n WIRE 158 » NOTE: The engine brake must provide a low engine speed
50— SIGNAL RETURN shutoff feature, set to disable the brake al a speed siightly
L >~ SEENOTE ON INSTALLATION higher than idte rpm.
| DRAWING AS07-027 NOTE: If the engine brake solenoid is an inductive load, it
must be diode suppressed. V09165.00.00

Figure P-12. Engine Brake Enable And Preselect Request Plus Engine Brake Enable Quiput
With Single Level Compression Brakes
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION H. ENGINE BRAKE ENABLE AND PRESELECT REQUEST
PLUS ENGINE BRAKE ENABLE OUTPUT WITH MULTI-
LEVEL COMPESSION BRAKES

USES: Used with multiple-level compression brakes to signal the TCM that the brake is active and to provide
increased braking by preselecting a lower range. Also prevents engagement of engine brake with
throttle > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is fourth range.

VOCATIONS: Various

LO/MED/HI SWITCH INFORMATION

] Relay shown de-energized
ow | "on | MR TR , - ENGINE BRAKE __
— - I
eo |~ on oo 02— Ecn —HOO|[OQI[OJ]:
L =1 [COM ilatedinde il dle
1 o WRE 104 o NO| I I
L -~ ENGINE BRAKE -4 | I Med/High| |Low/High
ENABLE OUPUT L__vim_ | mﬁwﬁmmc
cmqom\__m.moﬂdpf“wx e 38 OUN
c - ED | SIGNAL RETURN " ENGINE_SIGNAL GROUND
™M VIW CONNECTOR(S) Low/Med/High On/Oft
- No 0 o NOTE: For multiple level engine brakes that
HI_ - WIRE 157 w/o mws,ms%am__ﬂ Engine wﬁmxm: % ﬁwsmm on
L 939, use the control interface for Engine
)1 ENGINE BRAKE AND. 5 oo Brake Enable and Preselect Request Plus
H_ln L Noe o Engine Brake Enable Oulput with Single
Lo ;M/o.._ ° Level Compression Brakes.
H_|“ M K mzm_zem_ﬂﬂ hmum AND o mzm_yw%%.’mqmo_. * NOTE: The engine brake must provide a
- PRESELECT REQUEST o fow engine speed shutoff feature, set to
|| Swifch shown in disable the brake af a speed slightly higher
“HIGH” position than idle rpm.

V09166.00.00

Figure P-13. Engine Brake Enable and Preselect Request Plus Engine Brake Enable Qutput
With Multi-Level Compression Brakes
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONI. EUROPEAN ENGINE BRAKE ENABLE AND PRESELECT
REQUEST PLUS ENGINE BRAKE ENABLE OUTPUT USING
EXHAUST BRAKES

Used with engine brakes to provide a signal to the TCM that the brake is active and to provide increased braking by
preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is second range.

VOCATIONS: Various

SWITCHED ~p———— *NOTE: This swilch is part of the engine brake system and
POWER provides an indication when the engine is at closed throftle.
This switch, or an equivalent control fealure, is
- WIRE 104 RECOMMENDED for all instalfations.
H_I» 1 ! **NOTE: If the engine brake solenoid is an inductive load, it
L ENGHIE BRAKE X\| ENGINE BRAKE  must be diod Suppressc.
o[ DASH SWITCH
OPTIONAL *ENGINE THROTTLE
TCM CUSTOMER-FURNISHED jmm e SWITCH
VIiW CONNECTOR(S) . “
- | NC 1 _lm ° w ! _
- st WIRE 102 = L
2 T— = " ENGINE BRAKE AND 2 Tcom 0 5 pasi Ml | EnGINE
PRESELECT REQUEST a7 SWITCHED' LIGHT it BRAKE
=1 power ; (OFTIONALL T
| OPTIONAL ViM !
- Relay shown de-energized —
V09167.00.00

Figure P-14. European Engine Brake Enable and Preselect Request Plus Engine Brake Enable Ouiput
Using Exhaust Brakes
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONI. EUROPEAN ENGINE BRAKE ENABLE AND PRESELECT
REQUEST PLUS ENGINE BRAKE ENABLE OUTPUT WITH
SINGLE LEVEL COMPRESSION BRAKES

USES: Used with engine brakes to provide a signal to the TCM that the brake is active and to provide increased
braking by preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or
lockup off.

VARIABLES TO SPECIFY: Preselect range. Standard value is fourth range.

VOCATIONS: Various

SWITCHED
= *ENGINE THROTTILE
POWER e _ SWITCH
1 I >
H NC ! _
3 o] _ S pa” *ENGINE
U - WIRE 104 1E2 e E3t pasH IS
[ £ 1 L Eyone srake -2 &,ﬁzo P LIGHT R BRAKE
b ENABLE OUPUT 1Bt N SWITCHED 1 (OPTIONAL) /\ N\
OPTIONAL - POWER ! .
TCM CUSTOMER-FURNISHED \ OPTIONAL VIM 1 L
viw oo_,w.zmoaoﬂwv Relay shown de-energized i
! - WIRE 157
HII_ ﬁ L ENGINE BRAKE AND *NOTE: This swilch is part of the engine brake system and
L. PRESELECT REQUEST provides an indication when the engine is at closed throttle.
ENGINE BRAKE  This switch, or an equivalent control feature, is RECOMMENDED
- WIRE 158 DASH SWITCH  for afl instaliations.
IlmlmulTlh [ SIGNAL RETURN *NOTE: If the engine brake solenoid is an inductive foad, it
L &~ SEE NOTE ON INSTALLATION must be diode suppressed.

DRAWING AS07-027

V08168.00.00

Figure P=15. European Engine Brake Enable and Preselect Request Plus Engine Brake Enable Output
With Single Level Compression Brakes
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION J. FIRE TRUCK PUMP MODE—OPERATOR AND PUMP
ACTIVATED (NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.
VARIABLES TO SPECIFY: None
VOCATIONS: Fire Truck v:_s_uwa

ummwm m:.nso: is w:mr_& in aa Emn n&_anmacs. Eo ?:nﬂc: | c.m.u, g Enmm..m:ﬁ
into the vehicle wiring. If the functi : _

:3 be =mom in Hrn vehicle, it MUST b m_mm&_mm in n__n ns__wg:c:

SYSTEM OPERATION
OPERATOR ACTION—System Response
TO ENGAGE:
l. SELECT NEUTRAL—Transmission shifts to Neutral,
2. APPLY PARK BRAKE—None

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on input signal to TCM (wire 123) which
activates “fire truck” mode. When split-shaft shifts, wire 122 is activated and :_uc:xu Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.

TO DISENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral if output shaft speed is less than 1000 rpm.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the Momentary Trans. Brake
Switch before selecting Road Mode. This will cause the transmission output shaft to stop if transmission is in
Neutral and output shaft speed is less than 175 rpm.

OPTIONAL WIRE 123 SWITCHED
—1 CUSTOMER-FURNISHED FIRE TRUCK POSITIVE PUMP POWER
VIW CONNECTOR(S) _~—PUMP MODE INPUT [ ENGAGEMENT
5 DASH SWITCH {PPE) SWITCH
|wt|w.._IJ_ r- vmﬂmmm‘%m wmg%m_._ Open: Road | |+~ »m .\o Switch is closed
3 1 [P Switchis closed ~ Closed: Pump ? 9 when pump
. I [ when brakes are on _ Is engaged
21— - I OPTIONAL VIM |
F 1
H.ll“ L oM_MI | Relayshown 1
- de-energized |
TCM MOMENTARY | !
e -1
2 3
SWITCH RRGUESTED S |coM| o 18
/7 VN 3 "
WIRE 103 SIGNAL RETURN | _ 1
! SWITCHED'
WIRE 122 PUMP ENABLE L Shoue
— WIRE 145 RANGE INDICATOR = 4th Lr......
V09169.00.00

Figure P-16. Fire Truck Pump Mode—Operator and Pump Activated (North American)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION J. FIRE TRUCK PUMP MODE—OPERATOR ONLY
ACTIVATED (NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.
VARIABLES TO SPECIFY: None
VOCATIONS: Fire Truck Pumpers

If this ?:onoz is aE.Emn_ in the shift calibration, the function §m be integratec

SYSTEM OPERATION
OPERATOR ACTION-—System Response
TO ENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral.
2. APPLY PARK BRAKE—None

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on both input signals to TCM (wires 122
and 123) which activates “fire truck” mode. When split-shaft shifts, “Pump Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.
T0 DISENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral if output shaft speed is less than 1000 rpm.

2. SELECT ROAD MODE-PTO disengages. If output shaft rotation continues, press the Momentary Trans.
Brake Switch before selecting road mode. This will cause the transmission output shaft to stop if transmission
is in Neutral and output shaft speed is less than 175 rpm.

. OPTIONAL SWITCHED
) CUSTOMER-FURNISHED POWER _u%uz.mmﬁmx POSITIVE PUMP
VIW CONNECTOR(S)  yyie 122 PUMP ENABLE Closed: Pump ENGAGENENT
22 r ! vl B e
51— T WIRE 103 SIGNAL RETURN | Ctot T T 07 H A e Do
[ o) is engaged
= [ Lo T e |, iomioRacin
e .nT T OPTIONAL VIM |
45 L+ zoamz,_.%g i | Relayshown 1
- ’ TRANS. de-energized !
TCM PARKING BRAKE | g
%&m% PRESSURE SWITCH - yariAN T
Switch is closed |>mi =
WIRE 123 when brakes are on S [com | GaT—1A%
FIRE TRUCK ‘ - NOI i
PUMP NN oS 3 ™ !
MODE INPUT PUMP MODE \ _ !
REQUESTED | SWITCHED “
/ 1
71NN | ___POWER |
- WIRE 145 RANGE INDICATOR = 4th =
V038170.00.00

Figure P-17. Fire Truck Pump Mode—Operator Only Activated (North American)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION J. FIRE TRUCK PUMP MODE—OPERATOR AND PUMP
ACTIVATED (NON-NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.
VARIABLES TO SPECIFY: None
VOCATIONS: Fire Truck Pu :%Q.m

SYSTEM OPERATION

OPERATOR ACTION-—System Response
TO ENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral.

2. APPLY PARK BRAKE—None

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on both input signals to TCM (wire 143)
which activates “fire truck” mode. When split-shaft shifts, WIRE 117 IS ACTIVE AND “Pump Engaged” light
is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.
TO DISENGAGE:
1. SELECT NEUTRAL~—Transmission shifts to Neutral if output shaft speed is less than 1000 rpm.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the Momentary Trans.
Brake Switch before selecting road mode. This will cause the transmission output shaft to stop if transmission
is in Neutral and output mwmn speed is less than 175 rpm.

OPTIONAL WIRE 143 | SWITCHED
— CUSTOMER-FURNISHED  FIRg TRUCK POSITIVE pump ~ POWER
VW CONNECTOR(S) _— PUMP MODE INPUT [T ENGAGEMENT
- - DASH SWITCH (PPE) SWITCH
HI.“ - vmwmmﬁ%m mwg_%mz Open: Road | |-/~ d\o Switch is closed
31— [ Switch s closed  Closed: Pump ? S when pump
v =2 when brakes are on _ is engaged
(71— [+ s 1| == = T T T 1 | capes-e-
e . AR 1 OPTIONAL VIM |
Hl L h ouqml M wm_m< shown 1
o i 1
TCM MOMENTARY | L] cenengied
i N ; :
SPLIT- A 5
SWITCH REAUEaED SHAFT =5 |com| o[ 1%
VAN PTO Nt/ iR “
WIRE 103 SIGNAL RETURN ENGASED ! _ i
VAN i SWITCHED!
WIRE 117 PUMP ENABLE L SR
- WIRE 145 RANGE INDICATOR = 4th =
Vi38171.00.00

Figure P-18. Fire Truck Pump Mode—Operator and Pump Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION J. FIRE TRUCK PUMP MODE—OPERATOR ONLY
ACTIVATED (NON-NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.
VARIABLES TO SPECIFY: None
VOCATIONS: Fire Truck Pumpers

SYSTEM OPERATION
OPERATOR ACTION—System Response
TO ENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral.
2. APPLY PARK BRAKE-—None

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on both input signals to TCM (wires 117
and 143) which activates “fire truck™ mode. When split-shaft shifts, “Pump Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.
TO DISENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral if output shaft speed is less than 1000 rpm.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the Momentary Trans.
Brake Switch before selecting road mode. This will cause the transmission output shaft to stop if transmission
is in Neutral and output shaft speed is less than 175 rpm.

OPTIONAL SWITCHED
[ CUSTOMER-FURNISHED POWER DASH SWITCH TIVE PUMP
VIW CONNECTOR(S) pen: Roa POSITIVE
- WIRE 117 PUMP ENABLE Closed: Pump ﬁwﬁﬂ«%
H'I” W:TL ° l_||o\o||_ _IluM wAiwn“ﬂ is closed
T WIRE 103 SIGNAL RETURN | Lo o 2 |~ when pump
” .- o} AR is engaged
(@1 [ —Lo ity |
! o == N.\|/ / OPTIONALVIM
45 L_H MOMENTARY Ut N |, G B ok T [
TCM = TS | PARKING BRAKE _ !
PRESSURE SWITCH ! NC
SWITCH il - J ]
Switch is closed A2t— —
WIRE 143 when brakes are on A2 Tcom | st 1A%
FIRE TRUCK — NO| |
PUMP Ny S N7 R !
MODE INPUT | PUMP MODE { [ 1
REQUESTED %@ L '
\ / \ / \ /A // Relay shown de-energized
— WIRE 145 RANGE INDICATOR = 4th |W
V09174.00.00

Figure P-19. Fire Truck Pump Mode—Operator Only Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION L. AUTOMATIC NEUTRAL—SINGLE INPUT SWITCHED TO
GROUND (WIRE 117)

USES: Provides for automatic selection of NEUTRAL when PTO is operated regardless of range selected.
Requires re-selecting range to shift out of NEUTRAL. Shown with range indicator output.

VARIABLES TO SPECIFY: Maximum output speed for activating this function. Range indicator = neutral.

VOCATIONS: Various (with usage of PTO)

m OPTIONAL SWITCHED
CUSTOMER-FURNISHED POWER
VIW CONNECTOR(S)
[ 7 [ —— wie 17 _ N\
. AUTOMATIC
HMHT" 3 z.m“r,ﬂ%m.q FOR DASH E LIGHT
- D f /A
&1 [0 L s L
TCM == WIRE 103 T H - o | PRESSURE
SIGNAL RETURN | OPTIONAL VIM SWITCH
I NC| )
e oA PTO
T F o | WIRE 145 OR WIRE 113 il "
L L ~"RANGE INDICATOR = NEUTRAL = 5 IR
_ SWITCHED | =
| WRES3 3 POWER 1
(Alfernate) Relay shown de-energized s 1730000
Figure P-20. Automatic Neutral—Single Input Switched to Ground (Wire 117)
P-20 Copyright © 2005 General Motors Corp.




3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION L. AUTOMATIC NEUTRAL—SINGLE INPUT SWITCHED TO
POWER

USES: Provides for automatic selection of NEUTRAL when PTO is operated regardless of range selected.
Requires re-selecting range to shift out of NEUTRAL. Shown with range indicator output.

VARIABLES TO SPECIFY: Maximum output speed for activating this function. Range indicator = neutral.

VOCATIONS: Various (with usage of PTO)

- SWITCHED POWER ————
HL! l_.l. 5 WIRE 145
| L —"RANGE INDICATOR
opTioNAL  (Neutral) N
\|s
CUSTOMER-FURNISHED
VIW CONNECTOR(S) DASH SWITCH PTO [ty
o
I | VARARTAN
_ NC [ PTO
TCM L] oo (S . - o | PRESSURE
— WIRE 113 3 NO == SWITCH
TR b | oo WRE TS TF3l SWITCHED |
i F— RANGE INDICATOR LS POWER 1
¢! (Neutral) ALTERNATE ! 1
| CONFIGURATION L__OPTIONALVIM PTO
1 Relay shown de-energized
! 1
, -~ WIRE 123 OR WIRE 102 TABLE A 1
LT BUTOMATIC WIRE 145 USED | PIN 23 | WIRE 123 -
— SEETABLE A PTO (OPTIONAL) WIRE 113USED | PIN 2 | WIRE 102

V0%172.00.00

Figure P-21. Automatic Neutral—Single Input Switched to Power (Wire 123 or 102)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION Q. TWO-SPEED AXLE—INPUT AND OUTPUT

USES: Provides output speed interlock for axle engagement, input to ECU, and input to speedometer to adjust for
axle ratio change.

VARIABLES TO SPECIFY: Output speed to activate, output speed to deactivate.

VOCATIONS: Dump truck, refuse packer, cement mixer, two-speed axle equipped vehicles.

See TABLE A
OPTIONAL
= CUSTOMER-FURNISHED  SWITCHED
. oozzmoqozmv POWER NOTE: If the axle acluator is an inductive load,
T||_ WIRE 101, 117, or 142 Low High 1t must be diode suppressed. AXLE
— ¢C TWO-SPEED | | Axle_ Axle ACTUATOR
.3 — L. AXLE INPUT
- _ & 1 Two-SPEED HIGH
35— _”._I.Iu ; ,Aa AXLE SWITCH
L ES Low
E— [
TcM -1 | b ~——1 GND
{OPTIONAL VIM!
WIRE 103 X el o
SIGNAL RETURN 5 Lo o 5
=5 |com | oA SIG GND
WIRE 145 TWO-SPEED = i ° °
i | |
AXLE ENABLE " o SPEEDOMETER
1
! SWITCHED 1
- POWER ! 4
TABLE A WIRE 125 = L WIRE =
OPTION1 | PIN 1 | WIRE 101 SPEEDOMETER SIGNAL ~= = 357
OPTION2 | PIN 17 | WIRE 117 Relzy shown de-energized
OPTION3 | PIN 42 | WIRE 142 V09175.00.00

Figure P-22. Two-Speed Axle—Input and Output

P-22 Copyright © 2005 General Motors Corp.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION V. REVERSE ENABLE SWITCHED TO GROUND

USES: Provides for a separate instrument panel-mounted switch which must be pressed simultaneously with the
REVERSE button to achieve Reverse.

VARIABLES TO SPECIFY: None

VOCATIONS: European transit buses and tour buses

OPTIONAL
CUSTOMER-FURNISHED
VIW CONNECTOR(S)
— 17 1 [ I
17 | \ “.1.
] I -
[ 3 }— L MOMENTARY
- SWITCH
TCM
=
WIRE 117
REVERSE ENABLE
WIRE 3
SIGNAL RETURN

V09176.00.00

Figure P-23. Reverse Enable Switched to Ground
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION V. REVERSE ENABLE SWITCHED TO POWER

USES: Provides for a separate instrument panel-mounted switch which must be pressed simultaneously with the
REVERSE button to achieve Reverse.

VARIABLES TO SPECIFY: None

VOCATIONS: European transit buses and tour buses

MOMENTARY
SWITCH
SWITCHED POWER —
TCM
T WIRE 143 !
|43 i - REVERSE ENABLE
OPTIONAL
CUSTOMER-FURNISHED

VEHICLE INTERFACE
WIRING CONNECTOR

V08177.00.00

Figure P-24. Reverse Enable Switched to Power

P-24 Copyright © 2005 General Motors Corp.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION W. DIRECTION CHANGE ENABLE SWITCHED TO GROUND

USES: An active input signals the TCM to permit a requested direction change shift (Neutral to Drive, Neutral to
Reverse, Reverse to Drive, or Drive to Reverse). If the Direction Change Enable input is inactive and a
direction change shift is requested, the TCM will inhibit the direction change shift by forcing the
transmission (o Neutral. The direction change inhibit remains in effect until the Direction Change Enable
input becomes active AND a range (Reverse, Neutral, or Drive) is requested at the shift selector.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

SEE TABLE A
|h P SEE TABLE A
— ! = DIRECTION CHANGE ENABLE
1 1
. DIRECTION
I e B SHIRE 408 CHANGE
L k- SIGNAL RETURN SWITCH
OPTIONAL
CUSTOMER-FURNISHED N
TCM VIW CONNECTOR(S) o
TABLE A
OPTION 1 [ _PIN 1_| WIRE 101
OPTION 2 [ PIN 17_| WIRE 117
OPTION 3 | PIN 22 | WIRE 122
OPTION 4 [ PIN 42_| WIRE 122
M V(9178.00.00

Figure P-25. Direction Change Enable Switched to Ground

This function can be provided by a J1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION W. DIRECTION CHANGE ENABLE SWITCHED TO POWER

USES: An active input signals the TCM to permit a requested direction change shift (Neutral to Drive, Neutral to
Reverse, Reverse to Drive, or Drive to Reverse). If the Direction Change Enable input is inactive and a
direction change shift is requested, the TCM will inhibit the direction change shift by forcing the
transmission to Neutral. The direction change inhibit remains in effect until the Direction Change Enable
input becomes active AND a range (Reverse, Neutral, or Drive) is requested at the shift selector.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

N

HIII:“; w - WIRE 143
L = DIRECTION CHANGE ENABLE
OPTIONAL
CUSTOMER-FURNISHED RCANGE
VIW CONNECTOR(S) SWITCH

TCM SWITCHED uosmmll.@

V09179.00.00

Figure P-26. Direction Change Enable Switched to Power

This function can be provided by a 11939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION Y. ANTI-LOCK BRAKE RESPONSE WITH INPUT FROM ABS
CONTROLLER

USES: Signals the TCM when ABS function is active, so that lockup clutch and retarder will be disabled.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

NO ABS ABS INPUT (-)

Use this configuration if the ABS system
provides a ground-) signal when active.

ANTI-LOCK
BRAKE
CONTROLS

WIRE 103

H..f.L.. _‘.i_ SIGNAL RETURN

WIRE 121

ABS
T
TCM Tom| 3 © 7 RESPONSE
OPTIONAL WIRE 121 L
e
I INTERFACE RESPONSE CUSTOMER- FURNISHED

VEHICLE INTERFACE
WIRING CONNECTOR
ALL ITEMS SHOWN, EXCEPT TCM,

a ARE CUSTOMER-FURNISHED

« Brake pressure switch is closed when brakes are applied.
« Switch pressure setting to be established by customer
evaluation. Typical switch closes t 205-240 kPA (30-35 psi).

ALL ITEMS SHOWN
"~ EXCEPT TCM,
ARE CUSTOMER-FURNISHED

ABS INPUT {-)

Use this configuration if the ABS system
provides a ground (-) signal when active.

ANTI-LOCK

BRAKE

WIRE 103 CONTROLS
SIGNAL RETURN
BRAKE
PRESSURE
SWITCH
N.C.
o
<<_m~m aNa oM a
ABS RESPONSE -
SWITCHED L RELAY
POWER SHOWN

DE-ENERGIZED

ABS INPUT (+)

Use this configuration if the ABS system
provides a power (+} signal when active.

>_Mw.:»0nz
WIRE 103 CONTROLS
SIGNAL RETURN
BRAKE
PRESSURE
SWITCH
N.C.
WIRE 121 —1
COMINO.]
ABS RESPONSE %,o.

x_r RELAY

= SHOWN
DE-ENERGIZED

V09341.00.00

Figure P-27. Anti-Lock Brake Response With Input From ABS Controller
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAIL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONY. ANTI-LOCK BRAKE RESPONSE VIA J1939
COMMUNICATIONS LINK

USES: Signals the TCM when ABS function is active so that the lockup clutch and retarder will be disabled.
Signals the TCM during hard braking even if ABS is not activated, so that the lockup clutch and retarder

will be disabled.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

LRSI |

U |
=3
_——

-
1
[}
-——— 1
|
1
t

TCM OPTIONAL

CUSTOMER- FURNISHED
VEHICLE INTERFACE
WIRING CONNECTOR

ABS ACTIVATION VIA
J1939 LINK

SAE J1939
VEHICLE COMMUNICATION
INTERFACE
See appropriate
“Installation Schematic”
installation drawing for
wire and pin numbers.

ALL ITEMS SHOWN,

EXCEPT TCM,
ARE CUSTOMER-FURNISHED

ABS ACTIVATION VIA J1939 LINK AND
BRAKE PRESSURE SWITCH

TCM

SAE J1939
VEHICLE COMMUNICATION
INTERFACE
See appropriate

- “Installation Schematic”

installation drawing for
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Figure P-28. Anti-Lock Brake Response Via J1938 Communications Link
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION Z. RETARDER ENABLE

USES: Provides for operator ON/OFF control of the retarder, transmission temperature indication, and brake
lights during retarder operation.

USES: None

VOCATIONS: Various. This function is required for retarder-equipped transmissions.

VERFURH H mﬁ%ﬂmmc CUSTOMER czwﬁaMm_mc
[—]CUSTOMER-FURNISHED R (T b . is fi * -
VI CONNECTORS) WIRE 164 ,/m.W\_ Eoptionai wiha vager ||  FURNISHED ] sRake
- _ RETARDER OR SUMP TEMP VNt bus or when using a RELAY / LIGHTS
HI" T_ BRAKE »._.mbzm/ transmission temp gauge. NC] LY IswiTcH
lmllmT_ ri PEDAL SWITCH TEMP m- ||||| 1
] WIRE 162 @l (YELLOW) coM | o= CRUISE
T e BRAKE STATUS Ll et g i o] Lt cimroL
, icle i i osed = i I 1
! _.u._ NOTE: If vehicle is equioped Brakes On I exceeds 0.5 amp, ground ! 1 STATUS”
[24 ! with air brakes, this switch 1 iamp through a refa 1 1 INPUT !
Lt should close at 2-5 psi | ITCRED POWER ! \O RETARDER | INPUT i
TCM WIRE 103 SIGNAL RETURN ! ! ON
et N _ 7 NC v |- 1
HJ ".... ] i Y |uln 1 Nel & —
% __“ “\/oo NO ...“mnmﬁ"l L,..@HT//\\
N RETARDER " 1 =1 |CoM | %o et
WIRE 61 oo \WIRE o—— 1 ! e " LGHTS
mm-—.>mcmm mz>w—lm o- Q o TToTTTTTTTTTT ﬁll -J—u,nonu'ﬂ—ozpr <_,L \ \ / /
osed = On :
— WIRE 158 mmﬁx%m_ﬂmmh%oﬂg “Hilays shown - L SWITCHED =~
SIGNAL RETURN de-energized POWER
V0$180.00.00
Figure P-29. Retarder Enable
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AA. SERVICE BRAKE STATUS

USES: Indicates to the TCM whether vehicle braking is being provided by the retarder or vehicle brakes, so that
the transmission controls can be adapted accordingly.

VARIABLES TO SPECIFY: None

VOCATIONS: Various. This function is required for retarder-equipped transmissions.

BRAKE PEDAL

B o SWITCH
52 1 ! “..J WIRE 162 { % 1
| 62 | | 1~ SERVICE BRAKE STATUS il
N CLOSED = BRAKES ON
T —— WIRE 103 NOTE: If vehicle is equipped
| B H i
L. SIGNAL RETURN with air brakes, this swilch
OPTIONAL should close at 2-5 psi.
CUSTOMER-FURNISHED
TCM VIW CONNECTOR(S)

V09181.00.00

Figure P-30. Service Brake Status
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AF. DIFFERENTIAL CLUTCH REQUEST

USES: Provides for operator ON/OFF control of the differential locking clutch in the 3000 Product Family

7-speed transmission transfer case.

VARIABLES TO SPECIFY: None

VOCATIONS: Various. This function is required for all 3000 Product Family 7-speed transmissions and used

only with this transmission.

SWITCHED
POWER
1 ,_” - WIRE 124
—— - DIFFERENTIAL CLUTCH ENABLE
TCM OPTIONAL
CUSTOMER-FURNISHED
VIW CONNECTOR(S) st
WIRE 161 >z
- | . DIFFERENTIAL
61— [ CLUTCH REQUEST
I
! wu. WIRE 158
— k- SIGNAL RETURN

|
1 NC -
ET L /
-7 COomM DZO “ / L/

I_loml L. SWITCHED,
' OPTIONALVIM
Livm v ot e e o = = - .I_l

Relay shown de-energized -

V03182.00.00

Figure P--31. Differential Clutch Request
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AG. AUTOMATIC NEUTRAL—DUAL INPUT—PARK BRAKE
ACTIVATED

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when park brake is applied.
Automatically re-engages transmission when park brake is released. PTO can be enabled independent
of transmission range.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output
rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

OPTIONAL SWITCHED - .
CUSTOMER-FURNISHED POWER Relays shown de-energized P10
-— VIW CONNECTOR(S) PTO jmm————— | EATE ] , PRESSURE
o W WIRE 143 SWITCH : | _o>o§w%m | SWITCH
1L PTO ENABLE INPUT . NC |, i L X
O WIRE 103 PRESSURE o R _ I .w..% o
SIGNAL RETURN # =5 [com | o[ L !
- w = = [ FAST IDLE
\H_L_ p F——WIRE 117 or 101 {5-20 psi) ot NOL NEUTRAL “_ SOLENOID _ ;
- PACK ENABLE NO, e ! INDICATOR === N AL/
[ a2 ] ) . “ = | |ReeN bAsi LG sl ero
n
% H i e ! W) park brake on AT
= L N7
it »
45 [ NEUTRAL PRESSURE | 1A2r— [Ny P O
TCM \ L CAB SWITCH | switcH 42 | — 1 |COM || P2 X PTO
(5-20psi) | EaL I 4 wn
/ TN - 1 Zwﬂm..%vm \mmm idle i
‘ 1 | solenoid must be SEE NOTE* —
WIRE 142 1 SWITCHED| ¢ =
SEETABLE A AUTO NEUTRAL N “%.oz . POWER | diode suppressed.
PACKER INPUT | OPTIONAL
| VIM ¢
PARK BRAKE L] === oo
WIRE 130 PTO ENABLE OUTPUT
— WIRE_145 NEUTRAL INDICATOR FOR PTQ CUSTOMER NG U [
UPPLIED RELAY
TABLE A SUPPLED TELATL 02
OPTION 1 [ PIN 17 | WIRE 117 = COM | ‘no
OPTION 2 | PIN 1 | WIRE 101 mﬁmﬂ\mmmu
NOTE*: Typical engine "Fast idle” control system. Aclual configuration may vary from that shown.
Consult the engine manufacturer.
NOTE: Transmission shifts to Neutral when either rail switch or arm switch is closed (if other conditions are satisfied). Transmission shifts back fo Drive
if both switches open and engine speed drops below 900 rpm within 2.5 seconds of both switches closing. V09183.00.00

Figure P-32. Automatic Neutral—Dual Input—Park Brake Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AG. AUTOMATIC NEUTRAL—DUAL INPUT—WORK BRAKE

ACTIVATED

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when work brake is applied.
Automatically re-engages transmission when park brake is released. PTO can be enabled independent of

transmission range.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output

rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

OPTIONAL SWITCHED .
CUSTOMER-FURNISHED POWER Relays shown de-energized PTO
L VIW CONNECTOR(S) PIO L 1o 0= | o ____ s == —— =<7 PRESSURE
(w1 WIRE 143 SWITCH ! ' (FAST IDLE | SWITCH
LI ' P10 ENABLE INPUT “ nc| ! ! CONTROL !
R WIRE 103 PRESSURE Tl o R
SIGNAL RETURN # == lcom |Tp | Yoo 1
| ¥ _.L_ ._MTIJS___"_m 117 or 104 {5-20 psi) o NO| NEUTRAL .__ m%m-“w__.w _ !
RN PACK ENABLE HO, —iD2— | INDICATOR. === { N VA
P _ > ° _ i = ! (GREEN DASH LIGHT) DASH [
ENaH “AUTO |7 ! ! Indicates neutral & LIGHT
80 NEUTRAL" |“ NC "| park brake on ‘ 7 v
~ CAB SWITCH iy = N
45 — PRESSURE T—1A2r] o—1A3: O
Tom |\ (1 SWITCH #2 i [COM | Nol - N PTO
{5~20 psi) Y. mn_lr 1 R
/ -3 1 z«wﬂm.. The fast idle "L
) — | solenoid must be SEE NOTE* —
WIRE 142_| | SWITCHED; =
SEE TABLE A AUTO NEUTEAL X POWER diode suppressed.
PACKER INPUT I OPTIONAL ¢
_HH_ 1 '
WORK BRAKE || co. VM _ 2
WIRE 130 PTO ENABLE OUTPUT
p WIRE 145 NEUTRAL INDICATOR FOR PTO CUSTOMER NG -.H X
TABLE A SUPPLIED RELAY
L [com | %o
OPTION 1] PIN 17 { WIRE 117 =
SWITCHED
OPTION 2§ PIN 1 | WIRE 101 POWER
»mo._.‘m M.. wﬁa& engine :“um& Idle’ control system. Actual configuration may vary from that shown.
onsult the engine manufaclurer.
NOTE: Transmission shifts to Neutral when either rail switch or arm swilch is closed (if other conditions are satisfied). Transmission shifts back to Drive
if both switches apen and engine speed drops below 900 rpm within 2.5 seconds of both switches closing. V091640000
Figure P-33. Automatic Neutral—Dual Input—Work Brake Activated
g
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AH. KICKDOWN

USES: Provides both economy and performance shift points at full throttle. Operator changes from economy to
performance by stepping through a detent at the throttle pedal.

VARIABLES TO SPECIFY: None
VOCATIONS: Various
OPTIONAL CLOSED THROTTLE
—1 CUSTOMER-FURNISHED } ENGINE
VIW CONNECTOR®S) FULL THROTTLE OPERATING
HL [ — .~y _ECONOMY SHIFT POINTS RANGE
oy \\\\ -
H.II, _H " THROTTLE - FULL THROTTLE
L e - -7 -+ KICKDOWN SHIFT POINTS
R D i
- :vmnm_ a,o\_,%ama heyond
this point MUST NOT change
TCM _sowg%ﬂmwa engine fuel setting or
I ] transmission throtile position
Aw o
WIRE 122 |
KICKDOWN NOTE: “Full throttle economy shift points” position on the pedal should
coincide with full stroke of the Allison throttle position sensor (if used) and/or
“full fuel” sefting of the engine controls. Thus, pedal movement beyond

WIRE 103 “full throttle economy shift points” must not change fuel setting of the engine

SIGNAL RETURN

or the throfile position signal ta the transmission controls system.

V09185.00.00

Figure P-34. Kickdown

This function can be provided by a J1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AI. MILITARY AUXILIARY FUNCTION RANGE INHIBIT
(STANDARD)

USES: Prevents inadvertent range selection when auxiliary equipment is operating.
VARIABLES TO SPECIFY: None

VOCATIONS: Military wheeled vehicles

ntegrated into the vehicle wiring. If the function is available in the shift calibration

- WIRE_142 or 101
SEE TABLE A MILITARY AUX.

FUNCTION RANGE
- INHIBIT (STD)
Switch is closed when

4

L -
| , L2 h\ auxiliary equipment
L f is operating
5 L= WIRE 103 _
— L SIGNAL RETURN
L.
OPTIONAL
R CUSTOMER-FURNISHED

VIW CONNECTOR(S)

TABLE A

OPTION 1 | PIN 42 | WIRE 142
OPTION 2| PIN 2 | WIRE 101

V09186.00.00

Figure P-35. Military Auxiliary Function Range Inhibit (Standard)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AJ. FOURTH LOCKUP PUMP MODE—OPERATOR AND PUMP
ACTIVATED (NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup for driving a
vehicle-mounted pump.

VARIABLES TO SPECIFY: None
VOCATIONS: Street cleaners, sewer cleaners

SYSTEM OPERATION
OPERATOR ACTION—System Response

TO ENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral.

APPLY PARKING BRAKE—None

SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on input signal to TCM (wire 123) which
activates pump mode. When split-shaft shifts, wire 122 is activated and “Pump Engaged” light is turned on.
4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.

TO DISENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral if output rpm is less than 1000.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the “Momentary Trans. Brake
switch before selecting Road Mode. This will cause the transmission output shaft to stop if transmission is in
Neutral and output shaft speed is less than 175 rpm.

W

ki

WIRE 123 gogmh_qm.mqwzm.iwx_zm mmm>xm
4th LOCKUP PUMP  TRANS PRESSUR DASH SWITCH
oo e BRAKE SWITCH Open: Road
— L SWITCH _m,z:% is Closed: Pump
T L - closed when =1
[ 25 5 L Erahos araat -3 SWITCHED POWER
HI" i S_WIRE 103 5, AR
1 = SIGNAL a1 r Relay shown de-energized
1! RETURN Switch is closed [p = n < = T 1
. “\ whenpumpis | OPTIONAL Vi,
Hl.“ L UM NODE engaged | NC| !
- REQUESTED ——] 1 -
w1 [T | | — e
TCM e - :
OPTIONAL —F3
CUSTOMER- WIRE 122 | iF H_! \_ |
FURNISHED PUMP ENABLE 4 | SWITCHED :
" vIW ! " POWER |
CONNECTOR(S) | I )
VN7 YN
WIRE 145 —+-
RANGE INDICATOR (4th) = V09187.00.00

Figure P-36. Fourth Lockup Pump Mode—Operator and Pump Activated (North America)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~ALLISON 4™ GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONAJ. FOURTH LOCKUP PUMP MODE—OPERATOR ONLY
ACTIVATED (NORTH AMERICA)
USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup for driving a
vehicle-mounted pump.
VARIABLES TO SPECIFY: None
VOCATIONS: Street cleaners, sewer cleaners

SYSTEM OPERATION
OPERATOR ACTION—System Response
TO ENGAGE:
I. SELECT NEUTRAL—Transmission shifts to Neutral.
2. APPLY PARKING BRAKE—None

3. SELECT PUMP—Turns on “Pump Mode Requested™ light. Turns on both input signals to TCM (wires 122 and
123) which activates pump mode. When split-shaft shifts, “Pump Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.
TO DISENGAGE:
1. SELECT NEUTRAL—Transmission shifts to Neutral if output rpm is less than 1000.

2. SELECT ROAD MODE—PTOQ disengages. If output shaft rotation continues, press the “Momentary Trans.
Brake” switch before selecting Road Mode. This will cause the transmission output shaft to stop if transmission is
in Neutral and output shaft speed is less than 175 rpm.

OPTIONAL SWITCHED
- CUSTOMER-FURNISHED POWER uww“u.m%o_wmz
Viw oﬁwlzm_mmmm@ WIRE 122 Closed: Pump Suitch
22 | _— PUMP ENABLE o o] B witch closes when
1 | 5-WIRE 103 SIGNAL RETURN B e D H m pump is engaged
[ ol
23 1 u.m- <+ Relay shown
' ._mn MOMESTARY LV de-energized
B [+ 77 N | e -~ m--- :
IO L TRANSMISSION | PARKING BRAKE IOPTIONAL VIM
BRAKE PRESSURE SWITCH Ne|
SWITCH Switch is closed rh L
when brakes are on = [com ommlnl.l 3
WIRE 123 - I
ahLOCKUP PUMP | m—— / A3 "
MODE INPUT s " el |
AN | POWER |
u WIRE 145 RANGE INDICATOR (4th) T
. V09188.00.00

Figure P-37. Fourth Lockup Pump Mode—Operator Only Activated (North America)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONAJ. FOURTH LOCKUP PUMP MODE—OPERATOR AND PUMP
ACTIVATED (NON-NORTH AMERICA)
USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup for driving a
vehicle-mounted pump.
VARIABLES TO SPECIFY: None
VOCATIONS: Street cleaners, sewer cleaners

SYSTEM OPERATION
OPERATOR ACTION—System Response

T0 ENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral.

2. APPLY PARKING BRAKE—None ("

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on both input signals to TCM (wires 143 and

123) which activates pump mode. When split-shaft shifts, “Pump Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.

TO DISENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral if output rpm is less than 1000.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the “Momentary Trans.
Brake” switch before selecting Road Mode. This will cause the transmission output shaft to stop if transmission is
in Neutral and output shaft speed is less than 175 rpm.

DiE 308 ,_.wov,_\_wmh_._.mw__unw\z v>wmmmzmom%mbxm DASH SWITCH
up pump TRA RE WIT
am:,w%%__w INPUT BRAKE SWITCH Open: Road
— N SWITCH Switch “_m Closed: Pump
17 closed when —i o
N " brakes are on fo—o] SWITCHED POWER
H_In i _WIRE 103 ° AR
1+~ SIGNAL </ O Relay shown de-energized
1 ' RETURN Switch is closed | o= === == 1
L N | _ 2 71 when pumpis | OPTIONAL VM,
HJ - PUMP MODE engaged ! NC !
Z REGUESTED Az ——
oM &1 [ 77 = [com | g A%
OPTIONAL i i
CUSTOMER- WIRE 117 - H_I \_ :
FURNISHED PUMP ENABLE N \ AN YV4 | SWITCHED :
= oozz,m%oze /2 \__u\ K- | POWER |
ENGAGED PUMP. DR
JUIVN NN
WIRE 145 1
RANGE INDICATOR (4th) - V09189.00.00 '

Figure P-38. Fourth Lockup Pump Mode—Operator and Pump Activated (Non-North America)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AJ. FOURTH LOCKUP PUMP MODE—OPERATOR ONLY
ACTIVATED (NON-NORTH AMERICA)

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup for driving a
vehicle-mounted pump.

VARIABLES TO SPECIFY: None
VOCATIONS: Street cleaners, sewer cleaners

SYSTEM OPERATION
OPERATOR ACTION—System Response

TO ENGAGE:

1. SELECT NEUTRAL—Transmission shifts to Neutral.

2. APPLY PARKING BRAKE—None

3. SELECT PUMP—Turns on “Pump Mode Requested” light. Turns on both input signals to TCM (wires 117 and
143) which activates pump mode. When split-shaft shifts, “Pump Engaged” light is turned on.

4. SELECT DRIVE—Transmission shifts to fourth lockup. “OK To Pump” light is turned on.
70 DISENGAGE:
1. SELECT NEUTRAL-Transmission shifts to Neutral if output rpm is less than 1000.

2. SELECT ROAD MODE—PTO disengages. If output shaft rotation continues, press the “Momentary Trans.
Brake” switch before selecting Road Mode. This will cause the transmission output shaft to stop if transmission is
in Neutral and output shaft speed is less than 175 rpm.

OPTIONAL SWITCHED
- CUSTOMER-FURNISHED POWER D s Road
VIw on_vlzm_wmm._.owamv WIRE 117 Closed: Pump
17 | [+~ PUMP ENABLE o] [ | Switch closes when
] 7 WIRE 103 SIGNAL RETURN e il DO M7 | s cnaged
, v LT ol _| AR ) Relay shown de-energized
IR uMu il R e T (N
- — 3
% - [+ | _MOMENTARY nT 1 OPTIONAL |
Tcm —— TRANSMISSION | PARKING BRAKE " 1
BRAKE | PRESSURE SWITCH . NCi !
SWITCH Switch is closed AT ne
when brakes are on =5 {com| Sal
WIRE 143 N\ S ] "ol
4th LOCKUP PUMP PUMP HODE -3 :
MODE INPUT REQUESTED _ tp 1
| SWITCHED !
VAN | POWER !
a WIRE 145 RANGE INDICATOR (4th) =
, V09190.00.00

Figure P-39. Fourth Lockup Pump Mode—Operator Only Activated (Non-North America)

Copyright © 2005 General Motors Corp. P-39




3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AK. AUTOMATIC NEUTRAL—DUAL INPUT WITH SERVICE
BRAKE STATUS—AUTOMATED SIDE LOADER
ACTIVATED

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when loading arm is activated.
Automatically re-engages transmission when loading arm is retracted if service brake is depressed. Only
re-engagement of forward is allowed. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output
rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

OPTIONAL SWITCHED
et ol T | e sen e
N = WIRE 143 SwITCH f I PRESSURE
L ¢ NCi 1 SWITCH
- PTO ENABLE INPUT BRAKE PEDAL — L n_v.. %
62 ".__l_ SWITCH 1F2} o—F3t 9
1 “ ) WIRE 162 0\ -9 COM NO| F=
| 3 M SERVICE BRAKE STATUS | amul 1 N
e Closed = Brakes On = | DASH
L SENAL RETURR ; = | SEENOTE* LIGHT
X H
2 WIRE 117 i NC| | i
1 T ANL ~
u||oT " [PACK ENABLE A2 o123
TCM e auto NEUTRAL D ~jcom | no |_“ ol Flieteie | PTO
45 L DASH SWITCH A X { FAST IDLE
O e - R e M et
TO NEUTRAL o] 1 | o
PACKER INPUT H ) SWITCHED , ' H
° " POWER ;| o_—_——--———===
® 1 OPTIONAL 1 -
| 1 -
WIRE 136 Loovim
PTO ENABLE QUTPUT
WIRE 145 NEUTRAL INDICATOR FOR PTO NOTE: The fast idle solenoid must be diode mcb.cﬁmmmmﬁ.

— NOTE: Transmission shifts to Neutral when dash switch is closed (if other
conditions are salisfied). Transmission shifts back to Drive when swilch is
@ Switch opens when rail is fully retvacted opened, sexvice brake swiich is closed, and engine speed drops below
900 rpm within 2.5 sec. Otherwise, transmission stays in Neutral.

NOTE*: Typical engine “Fast Idle” conirol system. Actual configuration
may vary from that shown. Consuft the engine manufacturer.

@ Switch opens when arm is fully down

V09191.00.00

Figure P-40. Automatic Neutral—Dual Input With Service Brake Status—Automated Side Loader Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AK. AUTOMATIC NEUTRAL—DUAL INPUT WITH SERVICE
BRAKE STATUS—DASH SWITCH ACTIVATED

USES: Provides for selection of NEUTRAL and enabling fast idle through activation of a dash mounted
switch. Automatically re-engages transmission when switch is opened if service brake is depressed
Only re-engagement of forward is allowed. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output

rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

@ Switch apens when rail is fully retracted
@ Switch opens when arm is fully down

CUSTOMER FURNISHED  SWTCHED
VIW CONNECTOR(S) POWER vqo_l@l Relays shawn de-energized PTO
TEm - WIRE 143 SWITCH , i PRESSURE
1 i NC] o SWITCH
— ih, FTO ENABLE INPUT mmwfm:mw%_. i L ._Y% o
””” H _ 1 1 1
— B | wew o] FAToon | o TER
B SERVICE BRAKE STATUS [ "] |B..T 1 N
e Closed = Brakes On - i DASH
7 WIRE 103 ' =) | SEENOTE" LiGHT I
ra SIGNAL RETURN I i TN
! WIRE 117 - t__I -
30 | "i— |PACK ENABLE ———iA2 o—1iA3
TCM e avto NEutRaL (D = [ oom | o[ ] - - - =X ¢ L] PO
45 _I_uu._ DASH SWITCH IF3— : _ FAST IDLE ¢
>C._.5%mm 142 H -1 | 1 CONTROL t——===—=
NEUTRAL o I _
PA SWITCHED
CKER INPUT > ! b, |
® I OPTIONAL 1 al
— —
WIRE 136 Lo.viM -
PTO ENABLE QUTPUT .
WIRE 145 NEUTRAL INDICATOR FOR PTO NOTE: The fast idle solenoid must be diode suppressed.

NOTE: Transmission shifts to Neulral when dash switch is closed (if other
conditions are satisfied). Transmission shifts back to Drive when switch is
opened, service brake switch is closed, and engine speed drops below
900 rpm within 2.5 sec. Otherwise, transmission stays in Neutral.

NOTE*: Typical engine “Fast ldle” controt system. Actual configuration
may vary from that shown. Consult the engine manufacturer.
V09191.00.00

Figure P-41. Automatic Neutral—Dual Input With Service Brake Status—Dash Switch Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AK. AUTOMATIC NEUTRAL—DUAL INPUT WITH SERVICE
BRAKE STATUS—PARK BRAKE ACTIVATED

USES: Provides for automatic selection of NEUTRAL and activation of PTO when park brake is applied.
Automatically re-engages transmission when park brake is released (if service brake is depressed).
Only re-engagement of forward is permitted. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output
rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck, emergency equipment.

NOTE:  This function is also available with emergency equipment calibration features.

BRAKE PEDAL  — 1 —— | ==s=c= = SEENOTE* | SWITCHED
. WIRE 162 SWITCH “o_udm..\_z\.,r_ BT /- POWER
| 1= | SERVICE BRAKE I .\
82 I, STATUS {Closed = Brakes On) w&.,_...w_._ . Nc | ' CoNtROL ¥ _ _ _ . P10
43 P WIRE 143 PTO ENABLE INPUT “tm._ - 1| PRESSURE
1= S com | o—=TF3 1| SWITCH
o STENAL FETURR ] e NN e [T
1 L | RAL Qm
= ~  WIRE 17 PRESSURE D2, |_ m'%%%é INDICATOR T ——— .@l ?
1 L PACK ENABLE SWITCH #1 I I GREEN DASH LIGHT) N
= p {5-20 psi) ' L ndicales neutral & DASH
H..I_ | oNo - i umG cﬂm\xmo__ LIGHT
- e Lol o |n. | ™
TCM = “AUTO *°|pressure | 7| coM | o[£ N PTO
45 | NEUTRAL” - SWITCHED .
[ &5 1 ] CAB SWITCH k2 | ME3H—N-—TT BOWER - NOTE: The fastidle | _| .
OPTIONAL 0 1l — _ solenoid must be L
CUSTOMER- WIRE 142 Relays shown de-energized diode suppressed. -
_..cmq__m_‘:mu RTO MEUTRAL znhmME NOTE: Transmission shifts o Neulral when both CUSTOMER oo
CONNECTOR(S) PACKER INPUT : swilches close (i other conditions are safisfie). ~ SUPPLIED RELAY + -
_ PARK BRAKE _ Transmission shifts back lo Drive when switches
open, service brake switch is closed, and engine
WIRE 130 PTO ENABLE OUTPUT speed drops 10 900 rpm within 2.5 sec. Other- SWITCHED
|| WIRE 145 NEUTRAL INDICATOR FOR PTO e ransmission siays in Neua! — POWER
NOTE*; Typical engine "Fast Idle” control system. Aclual configuration may
vary from that shown. Consuft the engine manufacturer.
V09192.00.00

Figure P-42. Automatic Neutral—Dual Input With Service Brake Status—Park Brake Activated

P-42 Copyright © 2005 General Motors Corp.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AK. AUTOMATIC NEUTRAL—DUAL INPUT WITH SERVICE
BRAKE STATUS—WORK BRAKE ACTIVATED

USES: Provides for automatic selection of NEUTRAL and activation of PTO when work brake is applied.
Automatically re-engages transmission when work brake is released (if service brake is depressed).
Only re-engagement of forward is permitted. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement, max
engine rpm for PTO operation, max output rpm for PTO engagement, max output

VOCATIONS: Refuse packer,

rpm for PTO operation.

recycling truck

BRAKE PEDAL. — 1t — v —===== = " SWITCHED
WIRE 162 wi_qoﬂcwr\ SOPTIONALY — /- SEE NOTE POWER
- "+~ [SERVICE BRAKE 55 vt " FASTILE L/
| & 1 sarus - (Closed =Brakes on) | PO _ nell ' contRoL ¥ _ i -
43 _ul_ " WIRE 143 PTO ENABLE INPUT 1E5L L~ 1| PRESSURE
L 12y o—iF3 1| swiTcH
UI“ - WIRE 103 i CANT b FAST IDLE || c
3 ! — TN ETE = 1 i
1= SIGNAL RETURN L] [ NEUTRAL | SOLENOID |,
71— T WIRE 117 PRESSURE P2 |I.m||g..mmoczc INDICATOR = — — = T - .vl% ?
| & PACK ENABLE SWITCH #1 3 t Mommmz DASH LIGHT) Nv[fos
" 5-20 psi ) i ndicates neutsal
H..L [ ¢ psi) NC \ nma_x u_sxm o=_ ' mmmﬂ
M_Uln T con % o+ k= Y 7 s
TCM - n"uqzo pressure |~ 7| COM | wo .“ppm 7N PTO
[ 35 1+ T “AUTO SWITCH #2 | = SWITCHED ,
L NEUTRAL” (5-20psiy | ['F3H [T POWER  NOTE: The fast idle :
OPTIONAL CAB SWITCH S L — solenoid must be £
mmmﬁ_umﬁmmw WIRE 142 | or<0—11 | [Relays shown de-energized diode suppressed. -
Viw ww.%kﬂmn___ﬂ_&% zoLng NOTE: Transmission shifts lo Neutral when both CUSTOMER 0o
CONNECTOR(S) switches close (if other conditions are satisfied). ~ SUPPLIED RELAY + -
_ WORK BRAKE w Transmission shifts back to Drive when switches NC
open, service brake switch is closed, and engine °
WIRE 130 PTO ENABLE QUTPUT speed drops lo 900 tpm within 2.5 sec. Other- - [com LNo | switcHep
| | WIRE 145 NEUTRAL INDICATOR FOR PTO Wi lansmission seys in Nevial. I [ POWER

NOTE*; Typical engine "Fast ldle” control system. Actual configuration may

vary from that shown. Consult the engine manufacturer.

V09193.00.00

Figure P-43. Automatic Neutra

Copyright © 2005 General Motors Corp.

I—Dual Input With Service Brake Status—Work Brake Activated
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AK. INPUT FUNCTION AK.AUTOMATIC NEUTRAL—DUAL
INPUT WITH SERVICE BRAKE STATUS—EMERGENCY
VEHICLE OPTION

USES: Provides for automatic selection of NEUTRAL when park brake is applied. Reselection of DRIVE or
REVERSE is required. The transmission does not shift out of Neutral when park brake is released, as with
other variations of Function AK.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral.

VOCATIONS: Emergency vehicles

LEAVE OPEN BRAKE PEDAL |IT T T TS T T T T IS T T s ! - OPTIONAL

— - (NIPTO logic is timed out) SWITCH | SWITCHED POWER ]

!\~ _WIRE 145 | Do notuse for fast idle. (Closed = 1 .
Hl__ . WIRE 162 Brakes On) 1 | mmwmemm 1
; ! Pl ! | _

| J—

62 - + SERVICE BRAKE STATUS oo L~ ! P _RELAY “
El I (A3} i
1= SIGNAL RETURN 1 C \
N WIRE 117 I SWITCHED i
| AUTO NEUTRAL ENABLE _ 1 POWER | /NeutRaL !
42 1 PRESSURE ! “ INDICATOR !
UI_, r «AUTO NEUTRAL” SWITCH #1 ! Al relays shown TN )

TCM™ CAB SWITCH (5-20 u”h.w X de-energized = “
SEmos, i L _
wcmq__mzma mﬁmmomk wmm pa nowm.. Auto zg_mss‘ can

5-20 psi e deactivated at any time
CONNECTOR(S) WIRE 142 A Mwu by “mm&m%.a.o Drive on the
shift selector.
AUTO NEUTRAL _|com P ._.
— - _ PARK BRAKE _ nom\w
WIRE 164 P8 Shown On @zo SWITCHED POWER
RANGE INDICATOR (N) V09194.00.00

Figure P-44. Automatic Neutral—Dual Input With Service Brake Status—Emergency Vehicle Option
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AL. SHIFT SELECTOR TRANSITION AND SECONDARY
SHIFT SCHEDULE WITHOUT AUTO NEUTRAL

USES: Provides for operator selection of dual shift selectors and shift schedules. Primary mode will always
be active when shift selector 1 is selected, and secondary mode will always be active when shift
selector 2 is selected.

VARIABLES TO SPECIFY: None

VOCATIONS: Dual-station refuse vehicles, crane carrier

OPTIONAL
- CUSTOMER-FURNISHED WIRE 101
| eobe TG ) o oy
- R

| 1 “ Lt »v Open: Selector 1 and primary

v P WIRE 103 M_v o namo.“mm___nmmg%%_m ,

3 | | t osed: Selector 2 and secondary

| — I “ “ll SIGNAL RETURN mode shift schedule

When TCM is turned on, active shift selector is
SELECTOR mmrmm,._.om determined by current switch position.

TCM L— Inacfive selector displays “-” for range selected.

To swilch between sefector 1
and selector 2, transmission
must be in neutral and output

———

speed below 60 rpm.
For Shift Selector wiring * Selector 2 must include a jumper wire
requirements refer to instaliation between pins 5 and 6. Refer to Allison
drawing AS07-422 or AS07-423 T1 T] 4th Generation Controls System
in Allison 4th Generation

Schematic in Appendix J.

Controls Tech Data. V08195.00.00

Figure P-45. Shift Selector Transition and Secondary Shift Schedule Without Auto Neutral
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AL. SHIFT SELECTOR TRANSITION AND SECONDARY SHIFT
SCHEDULE WITH AUTO NEUTRAL

USES: Provides for operator selection of dual shift selectors and shift schedules. Primary mode will always
be active when shift selector 1 is selected, and secondary mode will always be active when shift

selector 2 is selected.

VARIABLES TO SPECIFY: None

VOCATIONS: Dual-station refuse vehicles

OPTIONAL
C\W CONNECTOR(D) [ WIRE 161 Open: Selector 1 and do tift schedul
B 1 pen: Selector 1 and primary mode shift schedule
M. " _ m:mﬂﬁ%mwwmaom:ﬂ%ﬂbmwﬁmwﬂ_..w.zu Closed: Selector 2 and secondary mode shift schedule
T When TCH i ured on
i active shift selector is
- , k= WIRE 103 S
3 } - determined by current
—— ! - — SIGNAL RETURN LEFT switch position.
1 == SERVICE 1 2z
BRAKE ne RIGHT (— Display of the inactive
’ selector displays “~”
TCM 3 Sl o BRAKE m@ for range selected .
_|_ COM 2 To switch between
WIRE 113 No SWITCHED (R] @ selector 1 and selector 2,
SECONDARY MODE POWER og zm___:w__ chﬂ am_mm_mmamu
et . u
NDICATOR _ GUSTOMER.SUPPLIED (o)(+] speed st e bW
— 60 rpm.
DE-ENERGIZED P
| ]

— For Shift Selector wiin . . .
requirements refer {o %mmm:ma.g * Selector 2 must include a jumper wire
drawing AS07-422 or AS07-423 between pins 5 and 6. Refer to Allison
in Allison 4th Generation m_::mo:m_‘m:c: Controls System

chematic in Appendix J.
Controls Tech Dala. pp V09196.00.00
Figure P—46. Shift Selector Transition and Secondary Shift Schedule With Auto Neutral
P46 Copyright © 2005 General Motors Corp.




3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AM. REFUSE PACKER STEP SWITCH

USES: Limit operation of transmission to first range and inhibit reverse with presence of personnel on rear

of vehicle.

VARIABLES TO SPECIFY: None

VOCATIONS: Refuse

% 1 [ ——
Lo
OPTIONAL
CUSTOMER-FURNISHED

Tom VIW CONNECTOR(S)

SWITCHED
POWER

MOMENTARY
SWITCH

M

=

WIRE 123

REFUSE PACKER STEP SWITCH

Function is activated when
switch is depressed.
Function is de-activated when
switch is released.

Switch opens to indicate
presence of personnel on step.

NOTE: Transmission will shift according to preselect
downshift schedule when function is activated while
above 1st range.

If function is activated while in Reverse, transmission
will shift to Neutral.

V09137,00,00

Figure P-47. Refuse Packer Step Switch
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTIONAQ. SELECTOR DISPLAY BLANKING
USES: Blanks the digital display and mode on indicator on the lever or pushbutton shift selectors.
VARIABLES TO SPECIFY: None

VOCATIONS: Military wheeled vehicles

- SWITCHED
POWER

551 - WIRE 123 e

m—— L SELECTOR DISPLAY BLANKING °

DASH SWITCH
Open: NORMAL
Closed: BLANK

Display and indicator
TCM are blanked when switch
y , is closed

For Shift Selector wiring
requirements refer to instaliation
drawing AS07-422 or AS07-423
|| in Allison 4th Generation
Controls Tech Data.

Vi9198.00.00

Figure P-48. Selector Display Blanking

P48 Copyright © 2005 General Motors Corp.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION AS. REDUCED ENGINE LOAD AT STOP (RELS)

USES: Automatically activates Reduced Engine Load at Stop (RELS) when vehicle service brakes are applied,
vehicle is stopped, and throttle is closed. RELS deactivates when the service brakes are released, or the
throttle is advanced, or Drive is selected at the shift selector. If an “Automatic Neutral” input is activated,
RELS will be deactivated.

VARIABLES TO SPECIFY: None
VOCATIONS: Buses, coach, and on-highway trucks. Use of this function is not permitted in refuse vehicles,

concrete mixers, or emergency vehicles. This feature is also not available in applications that
utilize second-range start shift calibrations.

H— - ; _|  WIRE 143 (ALTERNATE)

1 T - _ 1 SERVICE BRAKE RELS
el ! DOOR SWITCH PRESSURE ENABLE
- WIRE 123 ' (OPTIONAL} SWITCH (OPTIONAL})
—— "TL_, RELS M —i 1 — SWITCHED
EEXH ey S i il Fot— otier
Ovm_oz AL SWITCH CLOSES SWITCH CLOSES
WIRING CONNECTOR

NOTE: The vehicle interface circuit must be designed such that this function is deactivated
at least 250 milliseconds before the service brakes on the drive axle are released.
This may be accomplished by the following:

a) Selecting a service brake pressure switch which activates at a pressure which is near,
but less than, the service brake apply pressure. Typically a 10-15 psi pressure switch.

- b) If the front service brakes release before the rear service brakes, install the activation
pressure switch in the front service brake circuit.

¢) Place the pressure switch as near as possible to the quickest releasing side of the
service brake foot pedal (usually the front brake line).

ALL ITEMS SHOWN, EXCEPT TCM, ARE CUSTOMER-FURNISHED V091590001

Figure P-49. Reduced Engine Load at Stops (RELS)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

INPUT FUNCTION BB. RELS WITH SERVICE BRAKE STATUS
USES: Combines functions AA and As on a single wire.
VARIABLES TO SPECIFY: None

VOCATIONS: Transit bus and tour coach

- BRAKE PEDAL

o SWITCH
H]]L b WIRE 162
! |-~ SERVICE BRAKE STATUS
0! CLOSED = BRAKES ON
T —— T WIRE 109 NOTE: If vehicle is equioped
- : If vehicle is equippe
L SIGNAL RETURN with air brakes, this swiich
OPTIONAL should close af 2-5 psi.
CUSTOMER-FURNISHED
TCM VIW CONNECTOR(S)

— V09200.00.00

Figure P-50. RELS With Service Brake Status
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

INPUT FUNCTION BD. AUTO 2-1 PRESELECT FOR 7-SPEED

USES: Military vehicles and commercial heavy equipment transporters (HET) to help prevent transmission
overheating. Allows an automatic 2—1 shift in a 7-speed if conditions are conducive to successfully
completing the shift.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

e~/
LOwW

&)

NOTE: All items shown, except TCM,
are customer-furnished

For Shift Selector wiring
requirements refer to installation
drawing AS07-422 or AS07-423
TCM in the Allison 4th Generation
Controfs Technical Data.

e —

V038201.00.00

Figure P-51. Auto 2-1 Preselect For 7-speed
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTIONA. ENGINE BRAKE ENABLE

USES: Used with engine brakes to signal the ECU that the brake is active and to provide increased braking by
preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or lockup OFF.

VARIABLES TO SPECIFY: Preselect range. Standard value is second range.

VOCATIONS: Various

Refer to “Inputs H and I1: Engine Brake Enable and Preselect Request”” This
output is inverted when used with Input H.

P-52 Copyright © 2005 General Motors Corp.



3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION B. SUMP/RETARDER TEMPERATURE INDICATOR

USES: Turn on dash indicator when transmission sump or retarder-out temperature has exceeded specified limits.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

- SWITCHED
POWER

HL _” = WIRE 164
Lo SUMP / RETARDER
RO
TCM VW ®)
o T 1
y ifcurrentin lamp circuitexceeds \ , NC
1
1 05 wav. ground lamp through E .
| arelay TEMP o—j
“ VAEEYRN Com NO dﬂl “
SWITCHED ™ 1
1 ||||'_ ‘
L WIRE 164 —==———— _ |

NOTE: if transmission is not equipped with a retarder, the
— oulput is activated by sump temperature alone. V09202.00.00

Figure P-52. Sump/Retarder Temperature Indicator

This function can be provided by a J-1939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION C. RANGE INDICATOR

USES: Used with auxiliary vehicle systems to permit operation only in specified transmission range(s).

VARIABLES TO SPECIFY: Range or ranges to be indicated

VOCATIONS: Various

SWITCHED

POWER

\. See TABLE A

_.l. - WIRE 145 OR 113

NOTE: If the auxiliary vehicle system is an inductive load,
it must be diode suppressed.

NOTE: This signal should not be used to automatically
apply park brake or service brakes when transmission
is shifted to Neutral.

* OPTIONAL VIM APPLIES TO
WIRE 145. INSTALLATIONS USING
WIRE 113 USE CUTOMERS
APPLIED RELAY.

]
RANGE INDICATOR “ 01«_%‘__”5“. I Contacts close when transmission
o_uﬁozk. ! I isin specified range or ranges.
Rt il
0 L A2 AT
TCM S Tcom | oA
BB
TABLE A L= 1, . PO AUXILIARY
OPTION 1 PIN 45 | WIRE 145 Relay shown de-energized VEHICLE
OPTION 2 | PIN 13 | WIRE 113 SYSTEM

1

V09203.00.00

Figure P-53. Range Indicator

This function can be provided by a J1939 message.

P-54 Copyright © 2005 General Motors Corp.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION D. OUTPUT SPEED INDICATOR—A (SWITCHED TO
GROUND)

USES: To signal that the transmission output shaft has exceeded a specified value.
VARIABLES TO SPECIFY: Rpm to turn output ON and to turn output OFF. The ON value must be higher than

the OFF value.
VOCATIONS: Various
— SWITCHED
POWER CUSTOMER-
NC{ FURNISHED
RELAY
— COM | ¢
HTI“ _Hlu WIRE 105 NO
L -~ OUTPUT SPEED INDICATOR- A p——
OPTIONAL Relay shown OR VEHICLE
CUSTOMER-FURNISHED de-energized n_uummwwwwa
Tom VIW CONNECTOR(S) ;

=+

NOTE: If the overspeed indicator is an inductive load.
it must be diode suppressed.

V09205.00,00

Figure P-54. Output Speed Indicator—A (Switched to Ground)
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4% GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION D. OUTPUT SPEED INDICATOR—A (SWITCHED TO
POWER)

USES: To signal that the transmission output shaft has exceeded a specified value.

VARIABLES TO SPECIFY: Rpm to turn ON output and to turn OFF output. The ON value must be higher than
the OFF value.

VOCATIONS: Various

I |
- SWITCHED !
POWER “ ViM !
t NC| !
# e | L.
%%L

~ o

H_I__ = WIRE 130 i
2 L .._Hu. GUTPUT SPEED INDICATOR=A — °4

TRANSMISSION

OPTIONAL Lo —-- OR VEHICLE

CUSTOMER-FURNISHED ﬂwmwm_%c

Tcm VIW CONNECTOR(S)

NOTE: if the overspeed indicator is an inductive load,
it must be diode suppressed.

V08204,00.00

Figure P-55. Output Speed Indicator—A (Switched to Power)
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APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION E. OUTPUT SPEED INDICATOR—B

USES: To signal that the transmission output shaft has exceeded a specified value.

VARIABLES TO SPECIFY: Rpm to turn ON output and to turn OFF output. The ON value must be higher than

the OFF value.
VOCATIONS: Various
— SWITCHED
POWER CUSTOMER-
NC| FURNISHED
RELAY
— COM on
l»l|||_|“ _Hl. QUTPUT SPEED INDICATOR-B
Lo~ TRANSMISSION
OPTIONAL Relay shown OR VEHICLE :
CUSTOMER-FURNISHED de-energized n_vummm)wwﬂc 3
VIW CONNECTOR(S)
TCM \ / \ /

L

NOTE: The ON and OFF control values for this function may

be specified within the same range of values which are
permitted for “Output Speed Indicator — A". However, the

conirol values for this function may not be adjusted using the
Allison DOC™ Diagnostic Tool. Therefore, if adjustment of these
values is a desirable feature, the “Oufput Speed Indicator - A"
function must be used.

V09206.00.00

Figure P-56. Output Speed Indicator—B

This function can be provided by a 11939 message.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

Eu_umz_u_x P—INPUT/OUTPUT mCZO._._Ozw

INPUT FUNCTION G. PTO ENABLE

USES: Used with PTO Enable Input C. Permits PTO to be engaged only when engine speed and output speed are
in allowable range and throttle is low. Also disengages PTO if speeds are exceeded.

VARIABLES TO SPECIFY: Minimum and maximum engine speed for engagement, maximum engine speed for
allowable operation, minimum and maximum output speed for engagement,
maximum output speed for allowable operation.

VOCATIONS: Various (with usage of PTO)

Refer to “Input C: PTO Enable” and “Input AG: Automatic Neutral—Dual
Input.”
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4™ GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION 1. ENGINE OVERSPEED INDICATOR SWITCHED TO
POWER

USES: To turn on dash light when engine reaches an overspeed condition.
VARIABLES TO SPECIFY: Rpm to turn ON; rpm to turn OFF.

VOCATIONS: Various

] Contacts close when engine speed exceeds a
OPTIONAL . calibration value,
CUSTOMERFURNISHED S CHED
viw oozzmoqoﬂmv Contacts open when engine speed falls below a
lower calibration value,
30 TJ _” S
t i
. NC| ,
F2t oy
ToM —* [comM | o
WIRE 130 S . GROUND NN | S
ENGINE OVERSPEED - 1
INDICATOR 1 VM ) ENGINE
oo ! OVERSPEED
Relay shown de-energized
/ AN
L

08207.00.00

Figure P-57. Engine Overspeed Indicator Switched to Power
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

hese schematics show the intended use of the specified controls
b own. A

OUTPUT FUNCTIONI. ENGINE OVERSPEED INDICATOR WITHOUT VIM—
SWITCHED TO GROUND

USES: To tarn on dash light when engine reaches an overspeed condition.
VARIABLES TO SPECIFY: Rpm to turn ON; rpm to turn OFF.

VOCATIONS: Various

1SWITCHED —————4———— =~ 77T 77777 !
- | POWER !
! NC !
ENGINE )
) [«
CoM } SWITCHED
“ _ NO| | OVERSPEED ! WITCHE
1 [} ”
i —
{ Relay shown de-energized =1
|
)
" TOWIRE 113 !
el B L
CUSTOMER-FURNISHED WIRE 113 ENGINE
VIW CONNECTOR(S) ENGINE OVERSPEED INDICATOR OVERSPEED
(-
13
o [ il
- V09208.00.00

Figure P-58. Engine Overspeed Indicator Without VIM—Switched to Ground
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APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION J. TWO SPEED AXLE ENABLE

USES: Used with Two Speed Axle Enable input to provide a speed protected engagement of low axle.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

Refer to “Input Q: Two Speed Axle Enable”.
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APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION K. LOCKUP INDICATOR

USES: Turn on dash indicator when transmission lockup clutch is engaged. Used to indicate when maximum
engine braking is available.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

=n=:m2 in lamp circuit exceeds N , . NC

1

| los wau. ground lamp through “
R

COM | "no| L !

s \ — SWITCHED
SWITCHED ! \ = " POWER
i
s

1
“ POWER —
P WIRE 113

e e e e e A e M - - —

TCM
OPTIONAL
WIRE 113
STOMER-FURNISHED TRANSMISSION

o«_é CONNECTOR(S) LOCKUP INDICATOR LOCKUP

i -
13

[t [

NOTE: “Economy” legend is shown for illustrative purposes ony.
Actual legend in each vehicle should describe the special characteristics
of the secondary mode shift calibration.

V09210.01.00

Figure P-59. Lockup Indicator

P-62 Copyright © 2005 General Motors Corp.



3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS
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OUTPUT FUNCTION N. SECONDARY MODE INDICATOR
USES: To indicate that Secondary Mode is active.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

 [f current in lamp circuit exceeds (| ; NC

]
, 05 m_.aw. ground lamp through “
— R ot
NO| — SWITCHED
7/ AN
SWITCHED / \ = " POWER
(
H

POWER ) ﬁ
s:mm 113

r----

3
e OPTIONAL ”/ . 4 \\“
WIRE 113 X i

CUSTOMER-FURNISHED 1
VIW CONNECTOR(S) SECONDARY MODE INDICATOR f E “

H
moas] _”L N

NOTE: “Economy” legend is shown for illustrative purpases oniy.
Actual legend in each vehicle should describe the special characteristics
of the secondary mode shift calibration.

V08210.00.00

Figure P-60. Secondary Mode Indicator

This function can be provided by a J1939 message.
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OUTPUT FUNCTIONN. SECONDARY MODE INDICATOR—SWITCHED TO
POWER

USES: To indicate that Secondary Mode is active.
VARIABLES TO SPECIFY: None

VOCATIONS: Various

" SWITCHED —————— T TTTTTmmmmEmmmemes !
1 POWER Contacts close when the TCM is commanding
I If current in Jamp transmission operation in the Secondary Mode, “

Voivonit pypseds . | e e
“ circui Mxmw%mwa | i The TCM is commanding transmission operation |
1 lamp through a relay. | NC| ! in the Primary Mode. I
B " 2 oo E “
I WIRE 130 _ o [N LNof = N 4 _
” “uw__l - GROUND "

- _
l
; | OPTIONAL ! “
M v / N _
1 mm_m< shown de-energized ml “
o o e e SR _

TCM
OPTIONAL
CUSTOMER-FURNISHED
VIW CONNECTOR(S) N e
H_|_ _H WIRE 130
=  SECONDARY MODE INDICATOR L
VR NN
NOTE: “Economy” legend is shown for ilusirative purposes only.
| Aclual legend in each vehicle should describe the speciaf characteristics
of the secondary mode shift calibration. V092110000

Figure P-61. Secondary Mode Indicator—Switched to Power
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4™ GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION O. SERVICE INDICATOR

USES: This function is required with “Inpur Function F: Dual Input Auxiliary Function Range Inhibit” to
indicate that there is a problem with the vehicle wiring for the input signal. This output signal is typically
used to turn on a dash-mounted light to indicate to the operator or service personnel to check for diagnostic
codes stored in the ECU.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Referto “Input F: Dual Input Auxiliary Function Range Inhibit.”
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

O% UNINTENDED USE OF mm“mm ﬂﬂ&ﬁd—w@m

OUTPUT FUNCTION Q. RETARDER INDICATOR

USES: Signals that the retarder is active. Typically used to turn on the vehicle brake lights when the retarder
is in use.

VARIABLES TO SPECIFY: None

VOCATIONS:

Various

This function is used in conjunction with Input Function “Z”, Retarder Enable. Refer to
schematic for Input Function “Z”, noting the use of wire 125,

P66
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL~—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTION R. DIFFERENTIAL CLUTCH INDICATOR
USES: Signals the status of the differential clutch in the 3000 Product Family 7-Speed transfer case.
VARIABLES TO SPECIFY: None

VOCATIONS: Various. This function is required for all 3000 Product Family 7-Speed transmissions and used
only with that model.

Refer to “Input AF: Differential Clutch Request.”
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX P—INPUT/OUTPUT FUNCTIONS

OUTPUT FUNCTIONS. NEUTRAL INDICATOR FOR PTO AND PTO ENABLE—
PACK-ON-THE-FLY OPTION

USES: Provides for fast idle operation in neutral, “pack-on-the-fly”, and PTO engagement with overspeed
protection.

VARIABLES TO SPECIFY: Max engine rpm for PTO engagement, max engine rpm for PTO operation, max
output rpm for PTO engagement, max output rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck.

SYSTEM OPERATION
Operator selects NEUTRAL to enable fast idle.

Transmission shifts to neutral if throttle and output speed are low.

When DRIVE is re-selected, fast idle is interrupted and transmission shifts to drive if engine speed drops below
900 rpm within approximately two seconds.

mﬁh&mmu PTO DASH | | OPTIONAL ¢
— P I OPTIONAL !
e SWITCH | ° VIM 1
H_L F= WIRE 143 o o “ NC " PTO
| L —"PTO ENABLE INPUT] 5! Lo vmﬁm_m%m
BT R ) e K e
' L-"PTO ENABLE OUTPUT || 71 | " SEENOTE 4o
HaM..u'_ = WIRE 145 -~ = “
I =~ NEUTRAL INDICATOR \ Attt |
T OPTIONAL FOR PTO . NC| | (FAST IDLE |
CM ] cusTOMER-FURNISHED Hhg-eTo | G5 CONTROL 1| | pTO
VIW CONNECTOR(S) ..wm_ NO _.lrl_ "H_H NNV AV4
sl ” (rro [
*NOTE: The fast idle solenoid must “ m 1 ] VARARTRN
be diode suppressed. v SWITCHED T3 i
i POWER i ‘FASTIDLE |,
“NOTE: Typical engine "Fast Idle" controf system. ~ ~ o= === == .." SOLENOID !
Actual configuration may vary from that shown. Relays shown t-==F-—=-
- Consult the engine manufacturer. de-energized 1
¥09212.00.00

Figure P-62. Neutral Indicator for PTO and PTO Enable—Pack-On-The-Fly Option
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APPENDIX _ul.._zvc._.\OC._.qu _...CZO._._Ozw

OUTPUT FUNCTION S.

NEUTRAL INDICATOR FOR PTO AND PTO ENABLE—
NEUTRAL OPERATION ONLY

USES: Provides for fast idle operation in neutral, and PTO engagement with overspeed protection.

VARIABLES TO SPECIFY: Max engine rpm for PTO engagement, max engine rpm for PTO operation, max
output rpm for PTO engagement, max output rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck.

SYSTEM OPERATION
Operator selects NEUTRAL to enable fast idle.

Transmission shifts to neutral if throttle and output speed are low.

When DRIVE is re-selected, fast idle is interrupted and transmission shifts to drive if engine speed drops below
900 rpm within approximately two seconds.
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I
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V08213.00.00

Figure P-63. Neutral Indicator for PTO and PTO Enable-—Neutral Operation Only
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NOTES
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4™ GENERATION CONTROLS

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

Resistance Vs. Temperature Characteristics

Graph Q-1 is a graph of the temperature indicated by the resistance measured by the 3000 and 4000 Product Families
product line sump and retarder temperature sensors. Both sensors have a have a negative temperature coefficient which
means the indicated temperature increases as the measured resistance decreases within a range of about 200,000 Ohms
down to about 50 Ohms for the sump thermistor and about 400,000 Ohms down to about 60 Ohms for the retarder
thermistor.
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TEMPERATURE
——~ Negative Temperature Coefficient Sensor — Retarder
- Negative Temperature Coefficient Sensor — Sump
V04711.01.00

Graph Q-1. TransID Thermistor Characteristics

NOTE:  Look carefully at the graph. The scale for the resistance (on the left side) is not constant (linear). It is
logarithmic which means it can display a great range of values within a small space. Each section of
the graph is ten units, but the units vary from 1 to 100,000 Ohms. The range of resistance for the old
thermistor is very small when compared with that of the new thermistors.

The following table shows the range of resistance values that correspond to either retarder or sump fluid
temperature shown in one degree increments over the operating range of the thermistors.
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

Q

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree Lo Nom Hi

C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms

=50 -58 | 182288 | 202642 | 226183

-49 -56.2 | 169859 | 188561 | 210206

-48 ~54.4 | 158357 | 175549 | 195459

—47 ~52.6 | 147708 | 163519 | 181840

—46 -50.8 | 137844 | 152390 | 169255

—45 -49 | 128702 | 142089 | 157621

—44 —47.2 | 120224 | 132550 | 146860

43 —45.4 | 112359 | 123711 | 136900

42 —43.6 | 105057 | 115517 | 127678

~41 ~41.8 | 98276 | 107917 { 119134

-40 —40 352399 | 402392 | 452385 —40 ~40 95956 | 100865 | 107181
~39 -38.2 | 329878 | 376270 | 422662 -39 —38.2 | 89769 | 94317 | 100181
-38 -36.4 | 308936 | 352005 | 395074 =38 -36.4 | 84019 | 88235 | 93681
=37 ~34.6 | 289453 | 329454 | 369456 -37 -34.6 | 78674 | 82582 | 87642
-36 =328 | 271318 | 308486 | 345655 ~36 -32.8 | 73701 | 77326 | 82030
-35 -31 254431 288981 323531 =35 -31 69073 | 72437 | 76811
-34 -29.2 | 238698 | 270827 | 302956 -34 —29.2 | 64764 | 67886 | 71956
-33 -27.4 | 224033 | 253923 | 283814 =33 274 | 60749 | 63649 | 67497
-32 -25.6 | 210358 | 238177 | 265995 ~32 -25.6 | 57008 | 59702 | 63228
~31 -23.8 | 197600 | 223501 249402 =31 -23.8 | 53520 | 56024 | 59308
=30 -22 185693 | 209817 | 233941 =30 22 50266 | 52594 | 55654
-29 -20.2 | 174574 197053 | 219531 -29 =202 | 47229 | 49394 | 52247
~28 -18.4 164188 185140 | 206093 -28 ~18.4 | 44394 | 46408 | 49069
~27 -16.6 | 154480 174018 193556 27 ~16.6 | 41746 | 43620 | 46102
-26 ~14.8 | 145404 163630 181856 26 —14.8 | 39271 | 41016 | 43332
=25 -13 136915 153923 170930 ~25 -13 36958 | 38583 | 40745
-24 -11.2 128971 144848 160724 24 ~11.2 | 34794 | 36308 | 38328
-23 -9.4 | 121534.6 | 136360.5 | 151188 -23 -9.4 | 32770 | 34181 | 36088
=22 —7.6 | 1145699 | 128419.6 | 1422694 | -22 —7.6 | 30875 | 32190 | 33954
-21 -5.8 | 108044.7 | 120987 | 1339293 | -21I ~5.8 | 29101 | 30327 | 31976
=20 ~4 101928.7 | 114027.2 | 126125.7 | =20 -4 27439 | 28582 | 30125
-19 -2.2 96194 | 1075075 | 118821 -19 —2.2 | 25881 | 26948 | 28391
-18 -04 | 90814.8 | 101397.8 | 111980.7 | ~18 ~0.4 | 24420 | 25417 | 26767
-17 1.4 85767 95669.8 | 1055727 | -17 14 23051 | 23981 | 25245
-16 3.2 81028.5 | 90297.8 | 99567.2 -16 32 21766 | 22634 | 23818
-15 5 76578.5 85257.7 93937 -15 5 20660 | 21371 | 22480
-14 6.8 72397.9 | 80527.1 | 88656.4 -14 6.8 19427 | 20185 | 21225

-2
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (cont’d)

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree Lo Nom Hi

C F Obms Ohms Obhms C F Ohms | Ohms | Ohms
-13 8.6 68469 760854 | 83701.9 -13 8.6 18363 | 19072 | 20046
-12 104 | 647753 | 719134 | 79051.6 -12 10.4 17363 | 18026 | 18940
—11 12.2 61301.3 | 67993.3 | 74685.3 ~11 12.2 16424 | 17043 | 17900
=10 14 58033 64308.5 70584 -10 14 15540 | 16120 | 16924
-9 15.8 54956.9 | 60843.6 | 66730.3 -9 15.8 14709 | 15251 | 16006
-8 17.6 52060.8 | 575844 63108 -8 17.6 13927 | 14434 | 15143
-7 19.4 | 49333.13 | 54517.51 | 59701.9 -7 194 | 13190 | 13666 | 14331
-6 21.2 | 46763.28 | 51630.64 | 56498 -6 21.2 12497 | 12942 | 13567
-5 23 44341.27 | 48912.25 | 53483.24 -5 23 11844 | 12261 | 12848
4 24.8 | 42057.81 | 46351.65 | 50645.49 —4 24.8 11228 | 11619 | 12171
-3 26.6 | 39904.26 | 43938.84 | 47973.42 -3 26.6 10648 | 11014 | 11533
-2 28.4 | 37872.55 | 41664.54 | 45456.53 -2 284 10101 10444 | 10932
-1 30.2 35955 39520 43085 -1 30.2 9585 9906 10365

0 32 34145.1 | 374974 | 40850 0 32 9098 9399 9831

1 338 32430 35590 38750 1 33.8 8638 8921 9329
2 35.6 30810 33790 36770 2 35.6 8203 8470 8854
3 37.4 29282 32092 34903 3 374 7793 8044 8407
4 39.2 27838 30490 33142 4 39.2 74006 7643 7985
5 41 26474 28976 31479 5 41 7041 7263 7587

6 42.8 25184 27547 29910 6 42.8 6696 6905 7211
7 44.6 23965 26197 28428 7 44.6 6369 6567 6855
8 46.4 22813 24920 27028 8 46.4 6061 6247 6519
9 48.2 21722 23713 25704 9 48.2 5769 5944 6202
10 50 20690 22572 24454 10 50 5493 5658 5902
11 51.8 19712 21492 23271 11 51.8 5231 5387 5618
12 53.6 18787 20469 22152 12 53.6 4984 5131 5349
13 554 17910 19502 21093 13 55.4 4750 4888 5095
14 57.2 17079 18585 20091 14 57.2 4528 4659 4854
15 59 16292 17717 19141 15 59 4318 4441 4626
16 60.8 15545 16894 18242 16 60.8 4118 4235 4410
17 62.6 14836.8 | 16113.8 17391 17 62.6 3929 4039 | 4205
18 64.4 14164.8 | 15374.1 | 16583.5 18 64.4 3750 3854 | 4011
19 66.2 13527 14672.6 | 15818.2 19 66.2 3580 3678 3827
20 68 129214 | 14006.9 | 15092.4 20 68 3418 3511 3653
21 69.8 123464 | 13375.1 | 14403.8 21 69.8 3265 3353 3487
22 71.6 11800.1 | 127753 | 137505 22 71.6 3120 3202 3330
23 734 11281 12205.7 | 131303 23 73.4 2981 3060 3180
24 75.2 10787.6 | 11664.6 12541 24 75.2 2850 2924 3039

Copyright © 2005 General Motors Corp.



3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (corntd)

Retarder Thermistor Sump Thermistor

Degree | Degree Lo Nom Hi Degree | Degree Lo Nom Hi
C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms
25 77 10318.5 | 111504 | 11982.3 25 77 2725 2795 2904
26 78.8 98724 10661.7 11451 26 78.8 2606 2673 2776
27 80.6 9448 10197.1 10946.1 27 80.6 2493 2556 2655
28 824 9755.2 9755.2 10466.2 28 82.4 2385 2445 2540
29 84.2 8659.8 93349 10009.9 29 84.2 2282 2340 2430
30 86 8293.8 8934.9 9575.9 30 86 2185 2240 2326
31 87.8 79453 8554.2 9163.1 31 87.8 2092 2144 2227
32 89.6 7613.3 8191.7 8770.2 32 89.6 2003 2053 2132
33 91.4 | 729691 | 7846.57 8396.2 33 91.4 1919 1967 2043
34 93.2 6995.38 | 7517.77 | 8040.17 34 93.2 1839 1884 1957
35 95 6707.92 7204.5 7701.07 35 95 1763 1806 1875
36 96.8 6433.8 6905.92 | 7378.04 36 96.8 1690 1731 1797
37 98.6 6172.32 | 6621.29 | 7070.25 37 98.6 1620 1660 1723
38 1004 | 5922.86 | 6349.87 | 6776.89 38 1004 | 1554 1592 1653
39 102.2 5685 6091 6497 39 102.2 1491 1527 1585
40 104 5457.5 5844 6231 40 104 1430 1465 1521
41 105.8 5241 5608 5976 41 105.8 1373 1406 1459
42 107.6 5033 5383 5733 42 107.6 1318 1349 1401
43 109.4 4835 5169 5502 43 1094 1265 1296 1345
44 111.2 4646 4963 5281 44 111.2 1215 1244 1291
45 113 4465 4768 5070 45 113 1167 1195 1240
46 114.8 4293 4580 4868 46 114.8 1122 1148 1192
47 116.6 4127 4402 4676 47 116.6 1078 1103 1145
48 118.4 3969 4231 4492 48 118.4 1036 1060 1100
49 120.2 3818 4067 4316 49 120.2 | 996.3 1019 1058
50 122 3673 3911 4148 50 122 958.1 | 980.3 1017
51 123.8 3535 3761 3988 51 123.8 | 921.6 | 9429 | 9784
52 125.6 3403 3619 3835 52 1256 | 886.7 | 907.1 | 9414
53 127.4 3276 3482 3688 53 127.4 | 8533 | 8729 | 905.9
54 129.2 3155 3352 3548 54 1292 | 821.4 | 840.1 | 871.9
55 131 3039 3227 3414 55 131 790.8 | 808.8 | 8394
56 132.8 2928 3107 3286 56 1328 | 7615 | 778.8 | 808.3
57 134.6 2821 2992 3163 57 134.6 | 7335 750 778.5
58 1364 | 27189 28824 3046 58 136.4 | 706.6 | 722.5 750
59 138.2 2621.1 277173 2933.5 59 138.2 680.9 696.2 | 722.7
60 140 2527.2 2676.5 2825.7 60 140 656.2 670.9 696.5
61 141.8 2437.3 2579.9 2722.5 61 141.8 | 632.6 | 646.7 | 6714
62 143.6 2351 2487.3 2623.6 62 143.6 | 609.9 | 623.5 | 647.3

Q4
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3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (cont'd)

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree | Lo Nom Hi

C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms
63 1454 | 2268.2 2398.5 2528.8 63 1454 | 588.2 | 601.2 | 624.2
64 147.2 | 2188.8 2313.4 2438 64 1472 | 5674 | 5799 | 602.1
65 149 2112.5 2231.7 2350.8 65 149 5474 | 5594 | 580.8
66 150.8 | 2039.3 2153.3 2267.3 66 150.8 | 528.2 | 539.8 | 560.5
67 152.6 1969.1 2078.1 2187.1 67 152.6 | 509.8 | 5209 | 5409
68 154.4 1901.6 2005.9 2110.2 68 1544 | 492.1 | 502.8 | 5222
69 156.2 1836.8 1936.6 2036.4 69 156.2 | 4752 | 4854 | 504.1
70 158 1774.5 1870 1965.5 70 158 458.9 | 468.7 | 486.8
71 159.8 1714.6 1806.1 1897.5 71 159.8 | 443.2 | 4527 | 470.2
72 161.6 1657.1 1744.6 1832.2 72 161.6 | 428.2 4373 | 4542
73 1634 1601.8 1685.6 1769.4 73 1634 | 413.7 | 4225 | 4389
74 165.2 | 1548.65 | 1628.89 1709.1 74 165.2 | 399.8 | 408.3 | 424.1
75 167 1497.52 | 1574.36 | 1651.21 75 167 386.5 | 394.6 410
76 168.8 | 144833 | 1521.94 | 1595.54 76 168.8 | 373.6 | 381.5 | 396.3
77 170.6 | 1401.01 | 1471.52 | 1542.03 77 170.6 | 361.3 | 3689 | 383.2
78 1724 | 135547 | 1423.03 | 1490.58 78 1724 | 3494 | 356.7 | 370.6
79 1742 | 1311.65 | 1376.38 | 1441.11 79 174.2 338 345 358.5
80 176 1269 1331 1394 80 176 327 333.8 | 346.8
81 177.8 1228.3 1288.3 1348 81 177.8 | 3164 | 3229 | 3356
82 179.6 1190 1247 1304 82 179.6 | 306.2 | 3125 | 3247
83 1814 1152 1207 1261 83 181.4 | 2964 | 3025 | 3143
84 183.2 1116 1168 1220 84 183.2 | 288.9 | 292.8 | 3043
85 185 1081 1131 1181 85 185 277.8 | 2835 | 294.6
86 186.8 1047 1095 1143 86 186.8 269 2745 | 2854
87 188.6 1015 1061 1107 87 188.6 | 260.5 | 2659 | 276.5
88 190.4 983 1028 1072 88 1904 | 2533 | 257.6 268
89 192.2 953 996 1038 89 192.2 2443 249.5 259.7
90 194 924 965 1005 90 194 236.7 241.8 | 251.7
91 195.8 896 935 974 91 1958 | 2294 | 2344 244
92 197.6 869 906 944 92 197.6 | 2223 | 2272 | 236.6
93 199.4 843 879 915 93 1994 | 2155 | 220.2 | 2295
94 201.2 817 852 886 94 201.2 208.9 213.5 222.6
95 203 793 826 859 95 203 202.5 207.1 215.9
96 204.8 769 801 833 96 204.8 | 1964 | 2009 | 209.5
97 206.6 747 777 808 97 206.6 | 190.5 | 194.8 | 203.3
98 208.4 725 754 784 98 208.4 184.8 189 197.3
99 210.2 703.6 731.8 760 99 210.2 179.2 1834 191.5
100 212 683.2 710.2 737.3 100 212 173.9 178 185.9
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APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (cont’d)

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree Lo Nom Hi

C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms
101 213.8 663.4 689.4 715.3 101 2138 | 1688 | 172.8 | 180.5
102 215.6 644.4 669.3 694.1 102 2156 | 163.8 | 167.8 | 1753
103 2174 626 649.8 673.7 103 2174 159 1629 | 170.3
104 219.2 608.2 631.1 653.9 104 2192 | 1544 | 1582 | 1654
105 221 591 6129 634.9 105 221 149.9 | 159.6 | 160.7
106 222.8 574.3 5954 616.5 106 2228 | 1456 | 1492 | 156.2
107 224.6 558.2 578.4 598.7 107 2246 | 1414 145 151.8
108 2264 542.6 562.1 581.5 108 2264 | 1374 | 1409 | 1475
109 228.2 527.6 546.2 564.9 109 2282 | 1335 | 136.9 | 1434
110 230 513 530.9 548.8 110 230 129.7 | 133.1 1394
111 231.8 498.8 516.1 533.3 111 231.8 126.1 129.4 135.6
112 233.6 485.2 501.8 518.3 112 233.6 122.6 125.8 131.9
113 235.4 471.9 487.9 503.9 113 2354 | 1192 | 1223 | 1282
114 237.2 459.1 474.5 489.8 114 2372 | 1159 | 1189 | 124.8
115 239 446.73 461.51 476.3 115 239 127 | 1157 | 1214
116 240.8 434,72 448.95 463.18 116 2408 | 109.6 | 1125 | 118.1
117 2426 | 423.08 436.79 450.5 117 242.6 | 106.6 | 1095 | 1149
118 244 4 411.8 425.02 438.23 118 2444 | 103.7 | 1065 | 1119
119 246.2 | 400.88 413.61 426.35 119 246.2 | 10091 | 103.7 | 108.9
120 248 390.29 402.57 414.86 120 248 98.2 100.9 106
121 249.8 380 392 404 121 2498 | 9558 | 98.23 | 1032
122 251.6 370.1 381.5 393 122 251.6 | 93.04 | 95.63 | 100.5
123 2534 360 371 383 123 2534 | 90.58 | 93.12 97.9
124 255.2 351 362 372 124 255.2 88.2 90.68 | 95.36
125 257 342 352 363 125 257 85.89 | 88.32 929
126 258.8 333 343 353 126 258.8 | 83.65 | 86.03 | 90.51
127 260.6 325 334 344 127 260.6 | 81.49 83.8 88.19
128 262.4 316 326 335 128 262.4 | 79.38 | 81.65 | 85.95
129 264.2 308 317 326 129 264.2 | 77.35 | 79.56 | 83.77
130 266 301 309 318 130 266 7537 | 77.54 | 81.65
131 267.8 293 302 310 131 267.8 | 7346 | 75.58 79.6
132 269.6 286 294 302 132 269.6 71.6 73.67 | 77.61
133 2714 279 287 294 133 271.4 69.8 71.82 | 75.68
134 273.2 272 279 287 134 2732 | 68.05 | 70.03 73.8
135 275 265 272 280 135 275 66.35 | 68.29 | 71.98
136 276.8 258 266 273 136 276.8 64.7 66.6 70.21
137 278.6 252 259 266 137 278.6 | 63.11 | 64.96 68.5
138 280.4 246 253 260 138 2804 | 61.56 | 63.37 | 66.83

Copyright © 2005 General Motors Corp.




3000 AND 4000 PRODUCT FAMILIES TROUBLESHOOTING MANUAL—ALLISON 4" GENERATION CONTROLS

APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (contd)

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree Lo Nom Hi
C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms
139 282.2 240 247 253 139 2822 | 60.05 | 61.82 | 65.21
140 284 2342 240.6 247 140 284 58.59 | 60.32 | 63.64
141 285.8 228.6 234.8 241.1 141 285.8 | 57.17 | 58.86 | 62.11
142 287.6 223.1 229.2 235.2 142 287.6 | 5579 | 57.45 | 60.63
143 289.4 217.8 223.7 229.6 143 2894 | 5445 | 56.07 | 59.18
144 291.2 212.6 2184 2241 144 291.2 53.15 54.73 57.78
145 293 207.6 213.2 218.8 145 293 51.89 | 5343 56.42
146 294.8 202.7 208.1 213.6 146 294.8 | 50.66 | 52.17 | 55.09
147 296.6 197.9 203.2 208.5 147 296.6 | 4947 | 5094 | 53.8]
148 298.4 193.3 198.5 203.7 148 298.4 | 48.31 | 49.75 | 52.55
149 300.2 188.8 193.9 198.9 149 3002 | 47.18 | 4859 | 51.34
150 302 184.4 189.4 194.3 150 302 46.09 | 47.46 | 50.15
151 303.8 180.2 185 189.8 — — — — —
152 305.6 176 180.7 185.4 e e — — —
153 307.4 172 176.6 181.2 — — — — —
154 309.2 168.1 172.6 177.1 — — e e e
155 311 164.3 168.6 173 — — — — —
156 312.8 160.54 164.84 169.1 — — — — —
157 314.6 156.93 161.13 165.33 — — e — e
158 316.4 153.42 157.53 161.63 — — — — —
159 318.2 150.01 154.01 158.02 e e — — —
160 320 146.68 150.6 154.51 — — e — —
161 321.8 143.43 147.27 151.1 — — e e —
162 323.6 140 144 148 — — — — —
163 3254 137.2 140.9 145 e e — — —
164 3272 134 138 141 — — — — —
165 329 131 135 138 — — — — —
166 330.8 128 132 135 — o — — —
167 332.6 126 129 132 — — - —_ e
168 3344 123 126 130 — — — — —
169 336.2 120 124 127 — — — — e
170 338 118 121 124 — — — — —
171 339.8 115 118 122 — — — — —
172 341.6 113 116 119 — e — — .
173 343.4 10 113 117 — — — — —
174 345.2 108 111 114 — — — — —
175 347 106 109 112 — — — — —
176 348.8 104 107 109 — — - o -
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APPENDIX Q—THERMISTOR TROUBLESHOOTING INFORMATION

THERMISTORS—RESISTANCE (OHMS) VS. TEMPERATURE (cont’d)

Retarder Thermistor Sump Thermistor
Degree | Degree Lo Nom Hi Degree | Degree | Lo Nom Hi
C F Ohms Ohms Ohms C F Ohms | Ohms | Ohms
177 350.6 101 104 107 e — — —— —
178 3524 99 102 105 - e — — —
179 354.2 97 100 103 . - — — o
180 356 95 98 101 — — — — —
181 357.8 93.4 96.1 99 — — — — —
182 359.6 91.5 94.1 96.8 — — — — —
183 361.4 89.6 923 949 — — — — —
184 363.2 87.8 90.4 93 - — — e —
185 365 86.1 88.6 91.1 e - — — —
186 366.8 84.3 86.8 89.4 —— e — — —
187 368.6 82.7 85.1 87.6 — - — — —
188 370.4 81 834 85.9 — — — — —
189 372.2 79.4 81.8 84.2 — — — — —
190 374 77.8 80.2 82.6 — — — - ——
191 375.8 76.3 78.7 81 — — — — —
192 377.6 74.8 77.1 79.4 — — — — —
193 379.4 73.4 75.6 77.9 — — — — —
194 381.2 71.9 74.2 76.4 — — e — -
195 383 70.5 72.8 75 e — — e —
196 384.8 69.2 71.4 73.6 — e — — —
197 386.6 67.84 70.02 72.20 — — — — —
198 388.4 66.54 68.70 70.86 — — — — —
199 390.2 65.27 6741 69.54 — — e —— —
200 392 64.03 66.14 68.25 e — — — —
201 393.8 62.82 64.91 65.99 — — — — —
202 395.6 61.64 63.70 65.76 — — — — —
203 3974 60.00 63.00 65.00 — — — —— e
204 399.2 59.30 61.40 63.00 — e — — —

Q-8
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APPENDIX R—SAE J1939 COMMUNICATION LINK

This Appendix is an overview of how Allison Transmission implements the J1939-based functions.

The Controller Area Network (CAN) defined by SAE J1939 enables the integration of various vehicle components
into an overall vehicle system by providing a standard way of exchanging information between these modules in
the vehicle. Use of a J1939 network, or datalink, for on-vehicle communication can greatly reduce the amount of
wiring in a vehicle, and give many different components and subsystems access to a wider range of information.

Allison uses the J1939 communication link for vehicle operation controls, powertrain interaction, and conveying
vehicle management information (Figure R—-1).

Details are found in the Vehicle Function Requirements section of the Datalink Communications Tech Data.

- OPTIONAL
CUSTOMER-FURNISHED
VEHICLE INTERFACE WIRING
B
T WIRE 107 (TERMINATION
| 7 L2 RESISTOR)
! Lo WIRE 128
2 28— 1 ¢ CAN
sio% S (AN
DATALINK | - T —— | WIRE 108 (CAN -)
t -
B WIRE 149 (SHIELD)
1
1= WIRE 148
B — | (CAN +)
e |- WIRE_168
68— I (CAN-)
V09215.00.00
Figure R—1. J1939 Interface Wiring (TCM Pin-Out)
INSULATION CAN LOW
(PIN ‘A’ ~ TYPICALLY GREEN)
FOIL SHIELD
DRAIN WIRE
OUTER COVER I/ (PIN C')
A 'Y \/ _ 1
/ o
PIPING
(MAINTAINS WIRE TWIST) CAN HIGH
(PIN ‘B~ TYPICALLY YELLOW)
V08747.00.01

Figure R-2. J1939-11 Twisted, Shielded Pair Cable

* NOTE: On Allison 4" Generation Controls Systems, off-board communications are only enabled via J1939.
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APPENDIX R—SAE J1939 COMMUNICATION LINK

Wiring
Allison recommends implementing 11939 network wiring per SAE J1939-11, which specifies 120 Ohm impedance

twisted pair cable with shielding (Figure R-2). The shielding greatly reduces the communication link’s
susceptibility to induced electromagnetic interference.

The drain wire connects to a “shield” pin on each controller on the network. These “shield pins™ are not the same as
ground connections; there is circuitry between the shield pin and the controller’s ground connection.

In addition to the above connections, the shield drain wire should break out of the backbone in one location,
preferably as close to the center as possible, and connect directly to the battery ground terminal or grounding bus
bar.

Allison Transmission does not recommend the use of unshielded cabling specified in J1939-15 (often referred to as
“J1939 Lite”). The lack of shielding makes the 11939 network more susceptible to electromagnetic interference,
which can be extremely difficult to diagnose and correct. Many vehicle OEMs, however, opt to use J1939-15 cable
due to its lower cost and greater flexibility. J1939-11 (shielded) and J1939-15 (unshielded) cable should never be
mixed in a vehicle installation.

Cable suppliers include:

» Belden Wire and Cable Co.
¢ BICC Brand-Rex Co.

¢ Champlain Cable Co.

* Raychem.

J1939 networks are laid out in a linear fashion, consisting of a central “backbone™ with “stubs” branching off to
individual controllers or “nodes” (refer to Figure R-3).

Regardiess of the cable used, two 120 Ohm termination resistors are required, one at each end of the backbone
cable (refer to Figure R—4). These resistors may be built into a receptacle connector or plug connector that contains
a blue wedge lock.

Stubs must be _”__@] TCM IN-CAB DIAGNOSTIC
spaced at least BLOCKHEAD HOUSING
_”_H@ 10 cm apart m g__n
UNUSED
A stub tees off STUB
the backbone,
and includes all [
wiring to the node. 3 _|_H_|_
The total stub must
be 1 meter or less. Ali unused m:.._um must
be covered with caps.

ENGINE
CONTROLLER

V08750.00.00

Figure R-3. J1939-11 Network Configuration
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APPENDIX R—SAE J1939 COMMUNICATION LINK

A Termination Resistoris a 120Q2
resistor 3:% at each end of the backbone.  Since some vehicle OEMs use
Two are required, and they typically use receptacles on their backbones,

Blue Wedge Locks a plug version is also available. |/

= [E= EE=]IEs]

~

Figure R—4. Termination Resistors Requirement on J1939-11 Backbone

V08749,00.00

Typically, all connectors on the backbone and stubs are of the “plug” type. However, “receptacle” connectors may
be used in some installations. Stubs and nodes use orange or green wedge locks.

The backbone may be no longer than 40 meters in length. A stub includes the length of wiring on the node, and the
length from the backbone to the node must be one meter or less.

Figure R-3 shows a typical J1939-11 network cable configuration including controllers, or “nodes”. The connector
for the Allison controller is a 3-way connector configured as follows (refer to Figure R-5):

» Terminal A = CAN High

¢ Terminal B = CAN Low

¢ Terminal C = CAN Shield.

Typically CAN High is a yellow wire and CAN Low is a green wire.

) Aor z/
N . . o}
s 7t
oG moqr.n.il\ﬁujoo_.m
V08751.00.00

Figure R-5. 3-Way Allison Controller Connector
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APPENDIX R—SAE J1939 COMMUNICATION LINK

A 9-way, in-cab, diagnostic bulkhead housing, if used, will be configured as follows (refer to Figure R-6):

= A = Ground

* B =+12 volts (unswitched)

+ C=High (Yellow)

s D =Low (Green)

¢ E = Shield

* F=1J1587 + (typically blue)
e G =JI1587 ~ (typically white)
e Hand J = For OEM use.

GROUND
+12 VOLT (UNSWITCHED)
J1939 HIGH (VELLOW)

= J1939 LOW (GREEN)

= J1939 SHIELD

= JI587 + (TYP. BLUE)

= J1587 - (TYP. WHITE)
H&J= OEM USE

tmn

Mmoo W>

V08752.00.00

Figure R-6. 9-Way, In-Cab, Diagnostic Connector

Troubleshooting

In terms of 11939 communication, Allison Transmission is only responsible for the Allison TCM hardware,
software, and calibration. Wiring issues belong solely to the vehicle manufacturer. The responsibility for putting
valid data on the datalink, and properly using the data obtained from the datalink, belongs to each component
supplier with a device connected to the datalink.

CAN vs. Traditional Wiring

A key ditference between traditional analog wires and CAN datalinks is the detection of signal corruption between
the communicating devices.

An analog electrical signal generated properly by a sender may be corrupted on the way to the receiver by such
problems as electrical noise or shorts-to-ground or power. This corruption may or may not affect the value
received.

CAN communication links are much more robust, as wiring integrity cannot change the values being sent. Wiring
faults can only prevent messages from arriving at their destination. The CAN hardware makes sure that a message
is accepted only and exactly as the sending node generated the message. CAN chips reject messages affected by
electrical noise or wire faults.

When communication is possible and there are no wiring issues present, CAN makes certain that information is
received exactly as it is sent. However, CAN cannot detect when a device is putting out bad information or when a
device misuses information pulled off of the network. For example, if the ABS system sends information stating
that it is active, whether it actually is or not, the TCM will still react as if the ABS is active.
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APPENDIX R—SAE J1939 COMMUNICATION LINK

The CAN Community

A unique aspect of the J1939 datalink is that the TCM can be one of many controllers on the network. As such,
intended communication with certain devices (such as the engine) may be impacted by other devices on the
datalink, such as an instrument cluster or body controller.

The manufacturer of each individual controller on the network is responsible to make sure that correct information
is placed on the network at all times. This work should be covered during the development of any device that will
connect to the J1939 network. As such, troubleshooting here will deal only in the context of wiring and calibration
issues, which are most often encountered in the field.

Datalink Diagnostic Tools
Digital Multi-Meters

A digital volt/ohmmeter (DVOM) can be used to detect datalink activity. However, datalink voltages change
extremely fast, causing meter float. DVOMs are best suited to testing for proper termination resistance, or the
presence of open- or short-circuits in the network wiring.

Temporary Backbone

The first step in any datalink-related problem is to determine who ‘owns’ the problem. Connecting a temporary
backbone between the engine and transmission can be used to identify the source of the problem, eliminating many
of the unknowns such as vehicle wiring, interference from another controller, etc. If the problem goes away while
using the temporary backbone and returns when the OEM backbone is reconnected, it is not an Allison
Transmission issue; there is a problem with the vehicle’s OEM wiring.

Wiring and Connector Failures

Wiring and connectors are the number one cause of problems in the field. Opens, shorts, and CAN high being
connected to CAN low are among the most frequently encountered issues.

Termination Resistors

A 11939 network requires a 120 Ohm termination resistor at each end of the backbone (Figure R-3). With all
controllers powered off and both termination resistors in place, an ohmmeter should read 60 Ohms across terminals
A and B of the 3-way connector (Figure R-5), or Terminals C and D of the 9-way connector (Figure R-6). The test
can be performed with controllers connected to the backbone because the impedance at the controllers is much
higher than 60 Ohms and therefore does not affect the reading.

A measurement of 120 Ohms typically indicates that either one of the two termination resistors is not in place, or
there is an open somewhere in the backbone of the network.

A measurement of 0 (zero) Ohms indicates that there is a short between the CAN high and CAN low wires of the
network. The short may be in the backbone itself, or in one of the stubs connecting it to a controller.

Open Circuits

Open circuits in the CAN High (A) or CAN Low (B) sides of the backbone or in any of the stubs can affect one or
more controllers on the network. While an open circuit in a stub will have the most impact on the controller
attached to that stub, other devices on the network who normally receive information or expect a response from that
controller will be impacted as well.

When there are multiple nodes attached to the network, and their connectors are accessible, an open circuit can be
tracked by moving down the backbone from stub to stub looking at the datalink information present at each
connector. When there is a difference in the amount of datalink traffic between two connection points, there is
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likely an open circuit somewhere on the stubs or the backbone between the two connection points. A DVOM may
be used to detect activity.

Short Circuits
A short circuit can occur in the J1939 backbone or stubs between:

* CAN high and CAN low

* CAN high or CAN low and battery voltage

* CAN high or CAN low and ground
When a short circuit is present, typically multiple controllers on the network indicate an error of some sort, due to
the loss of all communication between any of the nodes. For example, datalink-based instrument clusters will not
function properly. Short circuits typically fall into one of the following categories:

* Mechanical failure—Insulation cut or scraped through, wires pinched, etc.

* Incorrectly wired pins on one or more of the controllers

* Missing connector seal(s), allowing water intrusion.

Inducted Noise

Inducted noise tends to be a much greater issue when J1939-15 (unshielded) cable is used. While the following
routing tips are a good idea for shielded networks, they are critical when unshielded cable is used. J1939-15 cable
routing must avoid the following by a minimum of 3 to 4 inches of physical separation:

» Solenoids

* Alternator

¢ Flasher modules

¢ High output CB radio

» Starter motor

* Relays

* Any high-current switching device.
Inducted noise is typically “event driven”, or associated with an activity that involves operation of a high-current
load near the network wiring. For example, “everytime I use my left turn signal, the ABS lamp acts up..”

To find noise sources, monitor datalink traffic under the following conditions:

« With the key switch on: Operate every input the driver has access to, such as the CB, blower motors,
fans, air conditioning, flashers, turn signals, lights, horn, brakes, etc.

+ With the engine running: Exercise every function on the vehicle as is possible, such as engaging the
engine fan, turning on the air conditioning compressor, operating the dump bed, etc.

If errors or pauses in datalink traffic are noted during any specific activity, investigate the network wiring near the
associated component(s).
Calibrations

After wiring, calibrations are the number two cause of problems in the field. Inappropriate calibration changes in
the field can affect the operation of the Allison transmission, or the entire vehicle.

If a particular transmission or vehicle function worked prior to a calibration update of one of the controllers on the
J1939 datalink, but does not function properly afterwards, it is likely that a customer-programmable value was
changed on one or more controllers during the update. The same situation can exist for software upgrades, as well.
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In either event, the cause can be narrowed down by reloading the previous software and/or calibration and
determining if the issue goes away.

From an Allison perspective, there are two common causes of miscalibration:

« Aninternal “auto-detect” process was completed by the TCM before all of the appropriate controllers
on the vehicle were connected to the J1939 datalink. In this case, Allison DOC™ For PC-Service Tool
can be used to reset the auto-detection process.

» A calibration was constructed with an incorrect datalink package as specified in the Production
Calibration Configuration System (PCCS). In this case, a new calibration with the correct package will
have to be made. Table R~1 illustrates Allison J1939 broadcast and receive parameters versus PCCS
datalink package.

Outside of the Allison TCM programming, engine TCM programming can have the greatest affect on transmission

operation. Electronic engines typically have many “customer programmable” items that can affect transmission
operation, such as:

+ Transmission type set incorrectly
¢ Incompatible engine governor selected
¢ Engine brake (compression or exhaust) options set incorrectly
* 11939 communication not activated.
Tables R—1 through R—4, on the following pages, provide an overview of J1939 messages and parameters sent and

received by Allison 4" Generation Controller System. Support varies versus the datalink package in PCCS. Refer
to Datalink Tech Data for details.

Table R—1. 41939 Broadcasts—TCM

PGN SA | Rate mﬁm_ Bits _ Parameters Sent Remarks
00000 TSCI 03 |[12.5MS! (See Datalink Tech Data for Details) ®
59904 PGN Request |03 [AsReq'd | 1-3 | — [PGN of Requested Message ON
61184 Proprietary A |03 ]100 ms 1-8 | — |Proprietary Shift Selector Information ON
61440 ERC! 16 | 100 ms I 4-1 | Retarder Torque Mode ON®
2 — | Actual Retarder—Percent Torque ON®
3 - | Intended Retarder—Percent Torque ON ®
4 | 2,1 |Engine Coolant Load Increase ON @
5 — | SA of Controlling Device for Retarder Control ON®
7 — | Retarder Selection, Non-Engine ON®
8 — | Actual Max. Available Retarder—Percent Torque [ON ®
61442 ETCI 03 |[12.5 ms! 6.5 | Shift in Progress ON
1 4,3 | Torque Converter Lockup Engaged ON
2.1 | Driveline Engaged ON
23 | = |Transmission Qutput Shaft Speed ON
5 4.3 | Progressive Shift Disable ON
6,7 | — |Transmission Input Shaft Speed ON
8 — | SA of Controlling Device For Transmission Control | ON
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Table R-1. J1939 Broadcasts—TCM (conid)

PGN SA| Rate |Byte|Bits Parameters Sent Remarks
61445 ETC2 03 1100 ms | - | Transmission Selected Gear (range commanded) |[ON
23 | — |Transmission Actual Gear Ratio ON
4 ~ | Current range (AT range altained) ON
56 | — |[Transmission Request Range (range selected) ON
7,8 | — | Transmission Current Range (range attained) ON
61452 ETCS 03 | Varies® 1.2 | — |Transmission Torque Converter Ratio ®
65098 ETC7 03 |100 ms | 8.7 | Trans. Requests Range Display Flash State ON
6.5 | Trans. Requests Range Display Blank State ON
8,7 | Shift Inhibit Indicator ON
2 6.5 | Transmission Engine Crank Enable ON
4.3 | Active Shift Console Indicator ON
8.7 | Transmission Mode | Indicator ON
3 6.5 | Transmission Mode 2 Indicator ON
2,1 | Transmission Mode 4 Indicalor ON
4 8,7 |Transmission Request Gear Feedback ON
65099 TCFG2 03 | Varies 1,2 | — | Transmission Torque Limit ON
65226 DM 03 or| 1000 ms 1 4,3 | Amber Warning Light Status ON
16 | when ® | — |Suspect Parameter Number ON
active ® | — |[Failure Mode Identifier ON
65242 SOFT 03 |Request 1 — | Number of Software Tdentification Fields ON
2-N | — [Software Identification ON
65249 RCFG 16 | At power 8-5 | Retarder Location ON®
up,onre- | ! 4-1 |Retarder Type ON®
M_ﬂ_nw W «M nd 2 — | Retarder Control Method ONG
map ® | — |Torque and Speed Map (See text for details) ON®
change 17,18} — | Reference Retarder Torque ON®
65250 TCFG 03 | Request | — | Number of Reverse Ratios ON
2 — [ Number of Forward Ratios ON
® | — |[Transmission Gear Ratio ON
65259 CI 03 |Request 1-5 | — |Make ON
® | — [Model ON
65272 TF 03 | Request 5,6 | — |Transmission Oil Temperature ON
7 — | Transmission Oil Level High/Low ON®
8 8-5 | Transmission Oil Level Measurement Status ON®
8 | 4—1 jTransmission Qil Level Countdown Timer ON®@
65275 RF i6 | 1000 ms 2 — | Hydraulic Retarder Oil Temperature ONG®
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Table R~2. J1939 Reception—TCM

PGN Rate |Byte| Bits | Parameters Sent Remarks
00000 TSC1{to DA16)[ 50 ms (See Datalink Tech Data text for details) 33, 17,00, 11, 39@
00256 TCI 50 ms 3 — | Transmission Requested Gear 05. 06
6 8,7 | Transmission Mode 4 05, 06
4.3 | Transmission Mode 2 33
7 8,7 |Selector Display Mode Switch 05, 06
61440 ERC] 100 ms 2 | — |Actual Retarder—Percent Torque 15,41,000®
| 6.5 |Retarder Enable—Brake Assist Switch 15,41,33
7 - | Retarder Selection, Non-Engine 33
61441 EBCI 100 ms | 6.5 | Anti-lock (ABS) Active i
2,1 | ASR Engine Control Active 11
5 | — |Engine Retarder Selection 33,000
61444 EECI VariesWith| | 4-1 |Engine/Retarder Torque Mode 00
Engine 2 — | Driver’s Demand Engine—Percent Torque 00
Speed 3 — | Actual Engine—Percent Torque 00
6 — | SA of Controlling Device For Engine Control 00
8 — | Engine Demand—Percent Torque 00
61443 EEC2 50 ms _ 6.5 |Road Speed Limit Status 00
4,3 | AL Kickdown Switch 00,33, 170®
2 — | Accelerator Pedal (AP) Position 00,33, 17®
3 — | Percent Load at Current Speed 00
6 1,2 | Vehicle Acceleration Rate Limit Status 00
65214 EEC4 Request 1,2 | — |Rated Power 00
65247 EEC3 250 ms 1 — | Nominal Friction—Percent Torque 00
5 — | Est. Engine Parasitic Losses—Percent Torque 00
65249 RCFG Request | 17,18 — |Reference Retarder Torque 15.41,330®
65251 ECFG 5000 ms 20,21 — jReference Engine Torque 00
and on 31,32| — |Engine Inertia 00
request 33,34} - {Engine Default Torque Limit 00
65259 ClI Request 1-5 | — |Make 00
® | — [Model 00
65262 ET IS 1 ~ | Engine Coolant Temperature 00
65265 CCVS 100 ms 2,3 | — |Wheel-Based Vehicle Speed 00
4 | 6,5 |Brake Switch 00, 33, 17®
6 | — |Cruise Control Set Speed 00, 33, 17®
. 8-6 |Cruise Control State 00, 33, 17®
5-1 {PTO State 00
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Table R—3. J1939 Broadcasts—Allison Shift Selector

PGN SA | Rate |Byte|Bits Parameters Sent Remarks

00256 TCI1 05 |50 ms 3 — | Transmission Requested Gear ON

06 8.7 | Transmission Mode 4 ON

7 8,7 |Selector Display Mode Switch ON

60928 Address 05 jAsReq'd See Allison 4" Generation Control Datalink Tech Dala ON
Claimed 06 for details

652421 Soft 05 | Request | — | Number of Software Identilication Fields ON

06 2-N Software Identification ON

Table R—4. J1939 Reception—Allison Shift Selector

PGN Rate Byte | Bits Parameters Sent Remarks
59504 PGN Request Varies 1-3 - | PGN of Requested Message 03
61184 Proprictary A 100 ms -8 — | Proprietary Shifi Selector Information 03
65098 ETC7 100 ms 5 4.3 | Active Shift Console Indicator 03
2,1 | Transmission Mode 4 Indicator 03
Footnotes:
@®  The TCM does not support SAE-specified broadcast rate of 10 ms.
@ 25 ms when torque converter active, 100 ms when torque converter is in lockup. TCM does not support
SAE-specified broadcast rate of 20 ms.
®  Only broadcast in applications where the presence of an Allison driveline retarder has been auto-detected or
forced ‘ON’ via calibration.
@  Only broadcast in applications where the presence of an Allison oil level sensor has been auto-detected or
forced ‘ON’ via calibration.
®  Ofthe listed acceptable source addresses, the TCM locks onto the ‘most preferred’ source, as determined by
auto-detect logic.
® This parameter is calibration dependent and may not be present on the Datalink.
@ TCM supports reception from all acceptable source addresses, not just one.
® TCM can support reception from more than one acceptable source address in a given installation.
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