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VEHICLE SPEED SIGNAL (VSS)
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SIGNAL FUNCTION within certain range. If the VSS signal is

The vehicle speed signal from the speed sensor is
input to the VPM. VPM programming includes
number of teeth on the sensor wheel, tire size and
axle ratios. Using this information, the VPM creates
a signal which is sent to the speedometer/
tachometer cluster as input for the speedometer
function.

The VPM also outputs a DCL formatted vehicle
speed signal over the DCL data link circuit to the
ECM. The ECM uses the input for controlling vehicle
functions including cruise control.

Additionally the VPM outputs an ATA formatted
signal over the ATA data link to the diagnostic
connector where vehicle speed can be read using
the Prolink EST.

FAULT DETECTION MANAGEMENT

The vehicle speed sensor signal is monitored
continuously by the VPM to see that the signal is

out-of-range, the VPM sends an out-of-range high
signal to the ECM, telling the ECM that the VPM
detected a fault in the VSS.

When the ECM sees the out-of-range high signal,
VPM Flash code 141 or 142 is set, but the Engine
Warning light is NOT turned on. The ECM disables
operation of the Cruise Control or PTO. If Road
Speed Limiting is enabled, the ECM will limit engine
speed in all gears. Torque level tailoring will use a
prescribed torque curve.

FAULT CODES

NOTE: iF THE VEHICLE SPEEDOMETER DOES
NOT OPERATE PROPERLY, BUT NO FAULT
CODES ARE PRESENT, USE THE PROLINK TO
ATTEMPT TO READ VEHICLE SPEED FROM
THE ATA DATA LINK CONNECTOR. IF VEHICLE
SPEED CAN BE READ USING THE PROLINK,
TROUBLESHOOT CIRCUIT 47B AND THE
INSTRUMENT CLUSTER.
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Fault Codes:
141 Vehicle Speed Sensor Signal Out of Range Low

142 Vehicle Speed Sensor Signhal Out of Range High
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VPM Harness Connector Checks to Chassis Ground
Connector (381) with VPM disconnected and connector (27) disconnected and key OFF

Test Points

Spec.

Comments

cir 47 to grd

>100K ohms

< less than 100K ohms check for short to grd or defective sensor.

cir 47A to grd

> 100K ohms

<less than 100K ohms check for short to grd or defective sensor.

cir 47 to 47A

600 — 800 ohms
(manual xmsn)
1200-1450 ohms
(auto xmsn)

> than specified ohms, check for open circuit or sensor
< than specified ohms, check for short between circuits or
defective sensor.

47B to grd

>100 K ohms

< less than 100K ohms check for short to ground

47B to (27)
47B

<5 ohms

> than 5 ohms check for open in circuit

VPM Harness Voltage Checks

Voltage check at Connector (381) with VPM disconnected and connector (27) disconnected and

key ON
Test Points Spec. Comments
47 to grd < 1.0 volt > than 1.0 volt check for short to VREF or Batt circuit
47A to grd < 1.0 volt > than 1.0 volt check for short to VREF or Batt circuit
47B to grd < 1.0 volt > than 1.0 volt check for short to VREF or Batt circuit

Operational Voltage Checks

Connect (381) to VPM and (27) to cluster. Disconnect sensor pigtail at (303). Place rear axles on

stands (front wheels blocked) and with engine at idle and transmission in gear, measure AC
voltage from sensor.

Test Points

Spec.

Comments

white to black

> 2.0 A.C. volts

< less than 2.0 volts check sensor adjustment or defective sensor.
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VEHICLE SPEED SIGNAL (VSS)

EXTENDED DESCRIPTION

The Vehicle Speed Signal (VSS) from the VPM is
sent over the DCL data link to the ECM. The VSS
information is used by the ECM to control features
such as: Cruise Control, PTO, Torque Level
Tailoring and Road Speed Limiting.

The VPM also provides VSS input to the vehicle
speedometer, tachometer and odometer unit
located in the instrument panel.

Refer to the circuit diagram located in this section for
the following discussion.

VEHICLE SPEED SENSOR (303)

The Vehicle Speed Sensor (VSS) is located on the
transmission and sends an AC signal to the VPM.
The VSS sensor contains a permanent magnet
which creates a magnetic field. The AC signal is
created when the 16-tooth transmission
speedometer gear rotates breaking the magnetic
field created by the sensor. The VSS signal is sent
through the engine and cab harness to the VPM.

With a manual transmission, Navistar installs the
speed sensor at the rear of the transmission. With
an Allison AT/MT transmission, Allison installs the
sensor at the lower right side of the transmission.

VPM (VEHICLE PERSONALITY MODULE)

The VPM (381) receives the AC signal from the
vehicle speed sensor. The VPM programming
includes the rear axle ratio and tire size. It uses this
programmed information and the speed sensor
input to create the vehicle speed signal sent to the
Speedometer Unit.

From VPM connector (381), terminal 18, an analog
AC signal is input on circuit 47B to the vehicle
speedometer unit through connector (27).
Speedometer ground circuit 47-G from connector
(27) is grounded at the cab ground stud.

The VSS signal is also formatted so that it can be
sent over the Digital Communications Link (DCL) to
the ECM (379).

ECM DIAGNOSTICS
FLASH CODES

During vehicle operation, the vehicle speed signal
(VSS) is monitored continuously by the VPM to see
that the signal is within certain range. If the VSS
signal is out-of-range, the VPM sends an
out-of-range high signalto the ECM, telling the ECM
that the VPM detected a fault in the VSS.

When the ECM sees the out-of-range high signal,
VPM Flash code 141 or 142 is set, but the Engine
Warning light is NOT turned on. The ECM disables
operation of the Cruise Control or PTO. If Road
Speed Limiting is enabled, the ECM will limit engine
speed in all gears. Torque level tailoring will use a
prescribed torque curve.

FLASH CODE 141
ATA CODE PID 84 FMI 4
VPM: VSS ORL

This code is set when the VPM detects an
out-of-range low (ORL) signal from the vehicle
speed sensor.

WIRING CAUSE: VSS Sensor circuit between the
VPM and Sensor, shorted to ground or open.

If this code is active, perform Testing VPMto Sensor
Circuits on page 241.

FLASH 142
ATA CODE PID 84 FMI 3
VPM: VSS ORH

This code is set when the VPM detects an
out-of-range high (ORH) signal from the vehicle
speed sensor.

WIRING CAUSE: VSS Sensor circuit shorted to
VREF or VBAT circuit.

Ifthis code is active, perform Testing VPM to Sensor
Circuits on page 241.

SPEEDOMETER DOES NOT FUNCTION PROP-
ERLY

The ECM/VPM diagnostics DO NOT check for VSS
sensor adjustment, so it is possible with a
miss-adjusted vehicle speed sensor to get a faulty
vehicle speed signal without fault code 141 or
142. The speedometer and/or odometer will
operate erratically or not at all. The odometer may
not function correctly.

If Flash code 141 or 142 IS NOT PRESENT, but the
speedometer and/or odometer does not function
properly, perform Testing Speedometer on page
245,

If Flash code 141 or 142 is present and the
speedometer does not function properly, correct the
cause of the Flash Codes before troubleshooting
the speedometer.

If the speedometer/odometer does not function
properly when the Two-Speed Axle is shifted (HIGH
or LOW), refer to Two Speed Axle in this section.
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TROUBLESHOOTING
BEFORE TROUBLESHOOTING C. Before troubleshooting, inspect suspect circuit
A. Before troubleshooting, make sure that the bat- grounds for clean, tight connections free of
teries are fully charged! Check battery connec- damage.

tions and grounds for clean, tight connections
free of damage. Voltage tests will give mislead-
ing results if the batteries are not fully charged.

B. Before troubleshooting, inspect circuit connec-
tors for pushed back, loose, or damaged
(spread or bent) terminals, or wires with cut
strands, etc. Wires and connections must be
free of damage or corrosion. When some con-
nectors corrode, a light white residue will be
present that must be removed.
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VEHICLE SPEED SIGNAL (VSS)

CIRCUIT DIAGRAM

3000 & 4000 Electrical Circuit Diagrams

SPEEDOMETER & TACHOMETER GAUGE SYSTEM
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VEHICLE SPEED SIGNAL (VSS) Page 241
TESTING VPM TO SENSOR CIRCUITS

Refer to circuit diagram on Begin
page 240.

With Manual XMSN, perform speed Sensor Test p. 243. With Allison AT OR MT XMSN, perform
Speed Sensor Test on page 244.

| Replace sensor and adjust. |

YES SPEEDOB(A%SSIT SENSOR
KEY OFF - Remove connector (381) from VPM. At connector * WITH TRANSFER CASE
(303), measure resistance to ground at circuits 47 and 47A. 47 BLACK
REDe

Locate short to ground in circuit (47 | 4
or 47A) where resistance was eSS jag—
than 100K ohms, then correct.

47A BLACK
BROWNS|

100K OHMS
OR MORE

+YES

| Reinstall Connector (381). KEY ON - At connector (303), measure voltage to ground at circuits 47 and 47A. |

Locate short circuit to “hot” wire in
circuit (47 or 47A) where more than 1 N. 0 LESS THAN
volt is measured, then correct.

KEY OFF - At VPM harness connector (381), measure resistance
between terminal 1 (circuit 47) and all other terminals in connector.

VPM CONNECTOR
(381)
VPM HARNESS

Locate short circuit between circuit I T 1 I
47 and circuit where resistance is 100K OHMS 8 00000000 1
less than 100K ohms, then correct. OR MORE 15 Q000000 9

23 QO000000 18

T I I 1
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TESTING VPM TO SENSOR CIRCUITS (Continued)

Y

KEY OFF - At VPM harness connector (381), measure resistance
between terminal 2 (circuit 47A) and all other terminals in connector.

VPM CONNECTOR
(381)

VPM HARNESS

1 I

1 1

Locate short circuit between circuit
47A and circuit where resistance was
less than 100K ohms, then correct.

=]

100K OHMS

00000000
15 0000000
>3 [[00000000

L X

1

KEY OFF - At engine harness VSS connector (303), install jumper between circuit
47 and 47A. At connector (381), measure resistance between circuit 47 and 47A.

(303)

Locate open in circuit 47 or 47A
between connector (381) and
connector (303), then correct.

The VSS sensor and circuits 47 and 47A between the sensor and VPM
check good. If code 141 or 142 is still active, replace the VPM.

SPEEDOMETER SENSOR

* WITH TRANSFER CASE

* *

REDe

BLACK

BROWN#

** - BK w/AUTO XMSN

WH w/MANUAL XMSN
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VEHICLE SPEED SENSOR TEST WITH MANUAL TRANSMISSION

Refer to circuit diagram on BEGIN
page 240.

Disconnect speed sensor from connector (303). On sensor side of (303), measure resistance to
| ground at terminals A & B in sensor pigtail.

SPEEDOMETER SENSOR
(303)

* WITH TRANSFER CASE
47 **

REDe

Install and adjust new sensor
(turn sensor in until sensor
contacts speedometer gear, then
back out 1 turn).

100K OHMS
OR MOR

** — BK w/AUTO XMSN
WH w/MANUAL XMSN

47A BLACK
BROWN|

| Measure sensor resistance between terminals A (WH) & B (BK) in the sensor pigtail connector. |

Install new sensor and adjust
(turn sensor in until it contacts
speedometer gear, then back out
1 turn).

Sensor
resistance is
600 to 700
ohms?

1. Remove VSS sensor from transmission, then clean and check for damage. Then turn sensor in until
it contacts speedometer gear, back out 1 turn and tighten nut.

2. Use jack to place vehicle rear axles safely on floor stands. Block front wheels. Use meter leads long
enough to safely clear rotating wheels. CAUTION: Be sure to disengage FRONT DRIVE AXLE if
vehicle is so equipped.

3. Set Fluke meter on AC position. Connect meter leads to the two VSS pigtail connector terminals. Start
and run engine at idle with transmission in high gear. Note AC output from sensor.

Y

AC voltage
is 2.0 volts
minimum?

Replace
the sensor.

| Sensor checks OK. Return to Testing VPM To Sensor Circuits on page 241. |
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Section 3.5 ELECTRONIC CONTROL SYSTEM DIAGNOSTICS
Page 244 VEHICLE SPEED SIGNAL (VSS)
VEHICLE SPEED SENSOR TEST WITH ALLISON AT OR MT TRANSMISSION

Refer to circuit diagram on
page 240. BEGIN

KEY OFF — Disconnect speed sensor pigtail from engine harness. Measure resistance to ground at
both circuits from the sensor.

Have Allison dealer replace

the speed sensor 100K OHMS

OR MOR

+YES

| KEY OFF — Measure resistance between the two sensor pigtail termials. |

Have Allison dealer replace
the speed sensor

Resistance
2600—3200
ohms?

1. Use jack to place vehicle rear axles safely on floor stands. Block front wheels. Use meter leads long
enough to safely clear rotating wheels. CAUTION: Be sure to disengage FRONT DRIVE AXLE if

vehicle is so equipped.

2. Set Fluke meter to AC volts position. Connect meter leads to speed sensor terminals. Run engine
at idle with transmission in high gear. Note AC output from sensor.

2.0
AC volts
minimum?

Have Allison dealer replace the | NO

YES i
vehicle speed sensor The vehicle speed sensor checks

OK. Return to Testing VPM to
Sensor Circuits on page 241
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TESTING SPEEDOMETER
If Flash Codes are not present indicating that a VSS ECM, but the speedometer and/or odometer are not

signal problem has been detected by the VPM or functioning properly, perform this test.

Refer to circuit diagram on

page 240. BEGIN

Roadtest vehicle while passenger monitors vehicle speed using Prolink EST.
Note if Prolink speed is accurate.

Check vehicle sensor
adjustment. Remove sensor and
check for damage and clean
sensor. Turn sensor in until it
contacts speedo gear and back
off 1 turn.

Follow recommended actions
in CTS—5000 to correct.

With key OFF, remove connector (27) from cluster and connector (381) from VPM. At (27), measure
resistance to ground at terminal 5 (circuit 47B).

INSTRUMENT CLUSTER CENTER
GREEN
(271
CAB HARNESS

BBBE:ABEE

Locate short circuit to ground

=ocaie . 100K OHMS
in circuit 478, then correct. ‘

OR MOR

— —— —————— —— — —
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TESTING SPEEDOMETER (Continued)

Y

With key OFF, at connector (27) terminal 8 (circuit 47—G), measure
resistance to ground.

INSTRUMENT CLUSTER CENTER
il

Locate open in ground path,

CAB HARNESS
then correct.

ZGEBaﬁiﬁaaa?

VPM CONNECTOR
(381)

VPM HARNESS

Locate short circuit to VREF or | NO A =55 THAN 5 — | .
12 volt circuit, then correct. - 1.0 VOLT? 00000000 1
15 CO0OQO0000 [¢]
>3 |[000000007]| 16
e

Locate open in circuit
47B between (27) and
(381), then correct.

| Replace VPM. |
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