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Installation
Instructions

EC-16 ANTILOCK/TRACTIONCONTROLLER

Diagnostic Display

AntiLock/Traction

/ Controller - EC-16

=

Two Pin Connector (Traction
equipped EC-16 only)

Traction Modulator
and/or AntiLock
Relay

DIAGNOSING AND LOCATINGASYSTEM PROBLEM

GENERAL

The EC-16 contains self test and diagnostic circuitry that
continuously checks for proper operation of the entire AntiLock/
Traction system including wiring continuity. The EC-16 is
programmed at the factory to accommodate the needs of the
vehicle and the desires of the customer. All EC-16 AntiLock/
Traction controllers are not programmed with the Traction
control feature in which case AntiLock only will be active. A
vehicle equipped with the Traction Control feature can be
identified by the presence of adash mounted condition lamp for
the Traction Control system. Separate dash lamps, controlled
by the EC-16, advise the driver of the condition of the entire
AntiLock/Traction system. The condition of specific AntiLock/
Traction componentsis provided to the mechanic by a series of
labeled, Light Emitting Diodes (LED’s) displayed in the EC-16
housing. No special tools or equipment are needed to read or
interpretthe EC-16 diagnostics display. Itshould be noted that
the EC-16 diagnostics display is separate from the AntiLock and
Traction condition lamps on the dash. With this separation, the
driver isaware of any problems that occur butis not confused by
the diagnostic information. A special feature of the EC-16
controlleristhe failure latching and diagnostic system. Intermit-
tent problems, particularly inthe wheel speed sensing area can
be difficult to diagnose. When the controller senses an
erroneous condition, whether in the controller electronics, the
modulator orwheel speed sensing areas, it stores the condition
in non-volatile memory, disables the antilock or traction func-
tion, illuminates the dash mounted condition lamp and the
appropriate diagnostic LEDs onthe EC-16. The failure condition
is truly stored and is not cleared by loss of power to the EC-16.

The LEDs will re-light when power is restored and remain
illuminated until the failure is corrected. Afterthe actual problem
is corrected, maintenance personnel can clear orresetthe EC-
16 diagnostics by holding asmall magnet overthe RESET point
in the diagnostics display.

DIAGNOSTICLEDs
There are ten LEDs plus a magnetically actuated reset switch
in the EC-16 diagnostic display. The first six LEDs locate a
problem to a specific area of the vehicle while the next three
indicate the problem component or its wiring. The LEDs are
software driven and are either ON or OFF depending upon their
monitor function. (Note: Right and left, front and rear are
determined fromthe driver's seat.)

LED oFRT RedLED

LED oMID RedLED (See Note)

LED oRER RedLED

LED oRHT RedLED

LED oLFT RedLED

LED o TRC RedLED

LED oMOD RedLED

LED oSEN RedLED

LED oECU RedLED

LED oVLT GreenLED

RESET + NoLED

NOTE: The MID LED is used in conjunction with 6x4
Traction equipped vehicles. On other vehicles this LED
is not used in the diagnostic process. It will however,
light when a magnet is placed on the RESET switch in
the diagnostic display.



“FRT” (Front) LED

This Red LED illuminates and latches ON in order to
indicate the location of a problem component or its wiring. Itwill
lightin conjunction with eitherthe RIGHT or LEFT LED and the
MOD or SENS LED.

“MID” (Mid Axle) LED

This Red LED is not used in all installations. Only 6x4
vehicles with the Traction Control feature will make use of this
LED. Onthose vehicles this Red LED illuminates and latches
ON to indicate the location of a problem speed sensor or its
wiring. The "MID" LED should not illuminate with the "MOD"
LED.

“RER” (Rear)LED

This Red LED illuminates and latches ON in order to
indicate the location of a problem component or its wiring. It will
lightin conjunction with eitherthe RIGHT or LEFT LED and the
MOD or SENS LED.

“RHT” (Right) LED

ThisRed LED illuminates andlatches ON in order to indicate the
location of a problem component or its wiring. It will light in
conjunctionwith eitherthe FRONT or REAR LED and the MOD
or SENS LED.

“LFT" (Left) LED

ThisRed LED illuminatesandlatches ON in orderto indicate the
location of a problem component or its wiring. It will light in
conjunctionwith eitherthe FRONT or REAR LED and the MOD
or SENS LED.

"TRC" (Traction) LED

This Red LED illuminates and latches ON to indicate a
permanent or intermittent problem in the Traction Control
system. It may be illuminated with the MOD LED or may
illuminate by itself.

“MOD” (Modulator) LED

This Red LED illuminates and latches ON to indicate a
permanent or intermittent open or short circuitin the solenoids
ofone ofthe four M-21 modulators or the wiring connecting them
tothe system. Whenindicating a problemwithaM-21this LED
will be illuminated with two positioning LEDs (RHT/LFT + FRT/
RER). NOTE: The MID positioning LED should not be illumi-
natedwiththis LED. ThisLEDis also usedtoindicate a problem
with an ATR-1 or 2, AntiLock Traction Relay, solenoid. When
illuminated for atraction system problemthe TRC LED will also
be on.

“SEN" (Speed Sensor) LED

This Red LEDilluminates and latches ONtoindicate permanent
or intermittent failure. The failures indicated are; open or
shorted wheel speed sensor, open or shorted wheel speed
sensor wiring, wheel speed signal not present or does not
conform to design criteria. The "SEN" LED will be illuminated
with two positioning LEDs (RHT/LFT + FRT/MID/RER)

“ECU” (Electronic Control Unit) LED

This Red LED, when illuminated, indicates that the
controlleritselfhasfailed. Itislatched ON for all EC-16 failures
except low voltage. For voltages less than 9VDC, the LED
illuminates to indicate the controller is inoperative, however
whenthe voltage again exceeds 9VDC the LED willgo OUT by
itself.

“VLT" LED

This Green LED illuminates and remains ON during vehicle
operationtoindicate that vehicle power is reaching the control-
ler. If vehicle power is out of range for proper operation (below
11vdcorabove 17 vdc) this LED will flash until power is brought
intorange.

“RESET”

Beneath the RESET area of the display is a magnetically
sensitive switch thatis usedtoresetthe diagnostic system. The
device willrespond to a magnet which has strength sufficientto
lift a three (3) ounce weight. Holding a magnet against the
RESET willcause ALL LEDstolightduring the time the magnet
is against it.

TROUBLESHOOTING

GENERAL

While the EC-16 diagnostic display locates a specific problem
area, itis still necessary to confirm whether the problemresides
in the component itself or the wiring. Basically the trouble
shooting procedure that follows is devoted to narrowing the
problem to either the wiring or a specific AntiLock or Traction
component. It should be noted however that ALL TROUBLE
SHOOTING BEGINS BY OBSERVING THE ANTILOCK AND
TRACTION CONDITION LAMPS ON THE DASH. All trouble
shooting should begin by first performing the “Initial Start-up
Procedure” and following the directions contained in it.

IMPORTANT

Before beginningthe TROUBLESHOOTING process:

1. Determine ifthe vehicle is equipped with Traction
Control. The presence of a Traction condition lamp on
the dash can be used.

2. Some vehicles are equipped with a Traction Control
"disabling switch" if so equipped ENABLE THE
TRACTION SYSTEM BEFORE BEGINNING THE
TROUBLESHOOTING.

3. Ifthevehicle is equipped with Traction Control and is a
tandem axle unit, note the number of drive axles. The
"MID" diagnostic LED is used only on 6x4 vehicles.

TROUBLESHOOTING TIPS

1. Beginthetroubleshooting process by observing the
dash condition lamp(s) and performing the "Initial Start-
Up Procedure".

2. Thetroubleshooting technician should record all
findings and the action taken during the troubleshooting
process.

3. Novoltage or resistance tests are performed into the
EC-16. All voltage and resistance tests are performed
by beginning at the wire harness half of the connector
and moving AWAY from the EC-16 toward an AntiLock/
Traction system component (Modulator, Wheel Speed
Sensor, etc.)
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DIAGNOSTIC DISPLAY
QUICK REFERENCE

This index is presented for the benefit of personnel experienced in troubleshooting Bendix full-vehicle wheel control
AntiLock with traction control. It provides a quick reference to specific sections that provide testing procedures and
values.

]
| NOTHING ON - GO
TO SECTION V
EcU
— —— FLASHING - GO TO ——ON (NOT FLASHING) - GO
RESET + RESET + SECTION V RESET + | TO SECTION Il
R w  J w
) R N
-
L ONE FROM THIS i L ONE FROM THIS
GROUP ON GROUP ON
- _
:'—ONE FROM THIS j—ONE FROM THIS
— ONE OR T GROUP ON ED = GROUP ON
MORE ON
—— ON-GO TO SECTION VI A
GO TO s9 —— ON- GO TO SECTION VIl A
-— SECTION IV
——ON VLT VLT
RESET + (NOT FLASH|NG) RESET + RESET +
— ~— \
FRT
RHT
— JRC) e -
j_ON -GOTO gECT?c?NTSH
- SECTION XI
LT
RESET + RESET +




INITIAL START-UP PROCEDURE

START HERE

IS VEHICLE EQUIPPED WITH

NO

TRACTION CONTROL?

YES

TURN IGNITION ON AND OBSERVE DASH
ANTILOCK AND TRACTION CONTROL
CONDITION LAMPS

IS ENABLED (USE

RETEST

MAKE CERTAIN TRACTION

UNDER DASH SWITCH).

DID TRACTION

NO
CONTROL LAMP

THE

BLINK THEN GO OUT?

GO TO SECTION XI YES
"TESTING TRACTION
CONTROL MODULATOR"

IS TRACTION DASH
LAMP ILLUMINATED?

TURN IGNITION ON.
OBSERVE DASH
ANTILOCK CONDITION
LAMP.

YES

NO

IS ANTILOCK DASH LAMP
ILLUMINATED?

GO TO SECTION X YES
"TESTING THE TRACTION
DASH LAMP"

NO
GO TO SECTION | NO
\DASH LAMP TESTING”
GO TO SECTION II “INSPEC- YES

IS ANTILOCK DASH LAMP

ILLUMINATED?

YES

ANTILOCK DASH LAMP DOES NOT BLINK,
COMES ON AND REMAINS ILLUMINATED

TION FOR ILLUMINATED
LEDS”

J

GO TO SECTION Il “INSPECTION
FOR ILLUMINATED LEDs "

NO

ANTILOCK DASH LAMP FLASHES AND
COMES ON AND STAYS ON. INCREASE
VEHICLE SPEED TO ABOVE 7 MPH FOR AT
LEAST 5 SECONDS AND OBSERVE THE
DASH LAMP.

YES DASH LAMP REMAINS ON

NO

THE SYSTEM IS FUNCTIONING NORMALLY. MAKE
NOTE OF ANY PARTS REPLACED OR REPAIRED

Ifthe EC-16 controller has beenrecently replaced, determine if
itis aself configuring model (refer to service data section entitled
"EC-16 CONTROLLER CONFIGURATION") and make certain
itis configured properly for the vehicle. Iftraction control is part
ofthe configuration, the "enable - disable" switch must be placed

in the enabled position (traction control operable).



STARTHERE )J——

SECTION I - ANTILOCK DASH LAMP TESTING

DISCONNECT 30 PIN CONNECTOR FROM
EC-16 AND OBSERVE THE ANTILOCK DASH
LAMP.

ANTILOCK DASH LAMP
ILLUMINATED?

NO

YES
REPLACE THE EC-16

WITH IGNITION ON, MEASURE VOLTAGE BETWEEN
PINS E3 & A1, A2, A3. VOLTAGE SHOULD BE SAME

AS BATTERY VOLTAGE

Al

GROUND

O

A2 IS VOLTAGE CORRECT?
GROUND

E3

TO DASH LAMP

RELAY

NO

NO REPLACE RELAY &
RETEST FOR BATTERY
VOLTAGE

SECOND TIME TO
THIS POINT?

GROUND YES

YES

CHECK WIRING HARNESS AND RELAY FOR
SHORTS TO GROUND. RECONNECT AND
CHECK/REPLACE THE FOLLOWING:

1. DASH LIGHT BULB

2. FUSE

3. RELAY POWER WIRE

4. RELAY

AFTER REPLACING EACH COMPONENT
TEST THE DASH LAMP.

REPAIR OR REPLACE
WIRE HARNESS

E3
TO DASH LAMP

Al, A2, A3 RELAY

DASH LAMP

REPEAT THE “INITIAL
START-UP PROCEDURE"

GRQUND

VEHICLE POWER
(IGNITION) DASH LAMP



SECTION II - INSPECTION FOR ILLUMINATED LEDs

INSPECT EC-16 FOR

ILLUMINATED LEDs

AND RECORD

CHECK CLOSELY AND NO (OFF)
NOTE IF GREEN, VLT
LED IS ILLUMINATED

YES
ARE ANY RED LEDs
YES (ON) ILLUMINATED? 4@EP'—ACETHE EC'lg

NO
NO
ARE ANY RED LEDs IS GREEN LED FLASHING?
ILLUMINATED? ( GO TO SECTION V
“TESTING FOR POWER
VES ‘s TO THE EC-16"

NOTE AND RECORD THE GO TO SECTIONV “TESTING
CONDITION OF ALL RED FOR POWER TO THE EC-16".

LEDs

I

GO TO SECTION IV
“INSPECTION FOR
ILLUMINATED LEDs”

m

(9} Pyl ! I X
(= Z O - 3, %Y (=) — }

RED LEDs

E

GOTOSECTIONVII“TESTING FOR

VLT) — GREEN VLT LED
FALSE FAILURE INDICATION
" RESET +
CAUSED BY DASH LAMP RELAY
-

EC-16 DIAGNOSTIC DISPLAY



SECTION III - INSPECTION FOR ILLUMINATED LEDs

START HERE INSPECT THE EC-16 FOR PRESENCE
OF ILLUMINATED LEDS AND RECORD

NO GO TO SECTION V
ARE ANY RED NO
IS GREEN VOLT LED ILLUMINATED? LEDS “TESTING FOR
ILLUMINATED? POWER TO THE
EC-16
YES YES
GO TO SECTION V
YES REPLACE THE EC-16
“TESTING FOR IS GREEN LED FLASHING?
POWER TO THE
EC-16
NO
NO GO TO SECTION IX “TESTING FOR
ARE ANY RED LEDs ILLUMINATED? FALSE FAILURE INDICATION - CAUSED
BY WHEEL SPEED COMPONENTS”
YES

NOTE AND RECORD
THE CONDITION OF
ALL RED LEDs

GO TO SECTION IV “INSPECTION
FOR ILLUMINATED LEDs”

n

(%) — — py) 20 < m
m Py I m (= v}
Z O — — %Y =) -

m
(o}
(=

<
=
—

RESET +

EC-16 DIAGNOSTIC DISPLAY
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DISPLAY
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RESET +

EC-16 DIAGNOSTIC
DISPLAY

SECTION IV - INSPECTION FOR ILLUMINATED LEDs

START HERE )——mm

—— "ECU"LED ON?

1LED

| FROM THIS GROUP

1LED

FROM THIS GROUP

1LED

| FROM THIS GROUP

NOTE RED “ECU” LED IN
EC-16 DIAGNOSTICS
WINDOW.

YES -
[ 1S THISLED ILLUMINATED? GOTOSECTIONV'TESTING
FORPOWERTO THEEC-16"

NO

THERE SHOULD BE A MINIMUM OF
THREE RED LEDs ILLUMINATED AND
OF THE THREE THERE MUST BE A
“RHT” OR “LFT”, PLUS A “FRT”, "MID" OR
“RER”, PLUS A “MOD"” OR “SES”".

DO THE ABOVE CONDITIONS
EXIST?

YES

NO
REPLACE THE EC-16 AND REPEAT

THE “INITIAL START-UP PROCEDURE"

NOTE THE THREE ILLUMINATED LEDs

IS “MOD” LED ILLUMINATED

NO

THE “SES” LED IS ILLUMINATED

USING THE TWO POSITIONING LEDs
(RIGHT/LEFT FRONT/REAR) GO TO
SECTION VIIA“TESTING THE WHEEL
SPEED SENSOR” AND TEST THE
APPROPRIATE SPEED SENSOR.

USING THE TWO POSITIONING LEDs
YES (RIGHT/LEFT FRONT/REAR) GO TO
SECTION VIA “TESTING THE
MODULATOR” AND TEST THE
APPROPRIATE MODULATOR.




SECTION V - TESTING FOR POWER TO THE EC-16

( STARTHERE ).

TURN IGNITION OFF, DISCONNECT 30 PIN
CONNECTOR FROM EC-16

TURN IGNITION ON AND MEASURE
VOLTAGE BETWEEN BATTERY PINS
B1, K2, K3 AND GROUND PINS Al, A2,
A3 ON WIRE HARNESS CONNECTOR

B1
___N N LN NN
= AL
K2 - ] A2
K3 = . A3
== U

30 PIN CONNECTOR

VOLTAGE SAME AS BATTERY
VOLTAGE. MUST BE

NO

(RECONNECT CONNECTOR TO EC-16.\
CHECK THE VEHICLE WIRING FOR
CONTINUITY. REFER TO THE VEHICLE

BETWEEN 11 AND 17 VOLTS.

YES

SERVICE MANUAL AND CHECK THE
BATTERY VOLTAGE. REPAIR OR
REPLACE WIRING AS NECESSARY AND

\_ RETEST -/

REPEAT THE
“INITIAL START-UP

(

( REPLACE EC-16 )

PROCEDURE”

10



SECTION VI A - TESTING THE MODULATOR

FROM EC-16.

TURN IGNITION OFF. REFER TO
ILLUSTRATION, DISCONNECT
WIRE HARNESS CONNECTOR

PROBE CONNECTORWITH VOLT/OHMMETER ANDNOTE THAT
PROPER RESISTANCE VALUES ARE OBTAINED FOR MODULA-
TORBEING TESTED. RESISTANCE VALUES HERE FORBENDIX

M-21 MODULATOR.

HOLD TO COMMON:
EXHAUST TO COMMON:
EXHAUST TOHOLD:
COMMONTOGROUND:
HOLD TOBATTERY POWER:
HOLDTO GROUND:
EXHAUST TO GROUND:

READ 3.5TO50OHMS
READ 3.5TO50OHMS
READ 7 TO 10 OHMS
NOCONTINUITY
NOCONTINUITY
NOCONTINUITY
NOCONTINUITY

N

F1

E1l
Al
C1
B1

( STARTHERE )

18 PIN CONNECTOR

30 PIN CONNECTOR

__n NN __n n LN
U ' U U U UU
FED CBA KIJHGF EDCBA

LEFT REAR MOD. COMMON
LEFT REAR MOD. EXHAUST

LEFT REAR MOD. HOLD

RIGHT REAR MOD. COMMON

RIGHT REAR MOD. EXHAUST

RIGHT REAR MOD. HOLD

H1  LEFT FRONT MOD. COMMON
F1  LEFT FRONT MOD. EXHAUST
G1 LEFT FRONT MOD. HOLD

Cl  RIGHT FRONT MOD. COMMON
E1  RIGHT FRONT MOD. EXHAUST
D1  RIGHT FRONT MOD. HOLD

ARE RESISTANCE

VALUES CORRECT?

YES

NO

REACTION OF RED LEDs.

INSPECT CONNECTOR AND RECONNECT
TO EC-16. TURN IGNITION ON AND PASS
MAGNET OVER RESET ON EC-16 NOTE

GO TO SECTION VI B AND
CONTINUE TESTING

ARE ANY

ILLUMINATED?

NO
RED LEDs

REPEAT “INITIAL START-UP

ﬁROCEDURE." IF THIS TEST STEP

YES

SAME R

NO

GO TO SECTION IV
“INSPECTION FOR
ILLUMINATED LEDs”

ANDR

ETEST.

UAS REPEATED TWICE - REPLACE

THE EC-16.

YES
ED LEDs
ILLUMINATED? —GEPLACE THE EC-IGD

N

11



START HERE FROM
SECTION VI A

GO TO MODULATOR, INSPECT WIRING CONNECTOR.
DISCONNECT CONNECTOR AND TEST RESISTANCE
BETWEEN PINS ON MODULATOR. RESISTANCE
VALUES FOR BENDIX M-21 MODULATOR.

HOLD TO COMMON: READ 3.5 TO 5 OHMS
EXHAUST TO COMMON: READ 3.5 TO 5 OHMS
EXHAUST TO HOLD: READ 7 TO 10 OHMS

TEST EACH PIN TO VEHICLE GROUND AND NOTE NO
CONTINUITY.

RESISTANCE READINGS NO
CORRECT?

YES

RECONNECT CONNECTOR TO MODULATOR.
TURN IGNITION ON AND PASS MAGNET OVER
RESET ON EC-16. NOTE REACTION OF RED
LEDs.

SECTION VI B - TESTING THE MODULATOR

CONNECTOR ON M-21 MODULATOR.

EXHAUST COMMON HOLD

(REPLACE THE MODULATOR)

ARE ANY RED LEDs NO REPEAT THE “INITIAL
ILLUMINATED? START-UP PROCEDURE”

REPAIR OR REPLACE
MODULATOR WIRE HARNESS.

YES
YES
SAME RED LEDs
ILLUMINATED?
NO

GO TO SECTION IV “INSPECTION FOR
ILLUMINATED LEDs” AND RETEST.

12



SECTION VII A - TESTING THE WHEEL SPEED SENSOR

IGNITION ON, NOTE ILLUMINATED LED's.
START HERE DO MAGNETIC RESET, NOTE REACTION OF RED LEDs.

YES GO TO SECTION VII PART B
2nd TIME TO THIS POINT DURING TESTING? [ AND BEGIN TESTING
NO
YES NO
ANY RED LEDs ON? SAME RED LEDs ON? —CGO TO SECTION |v)
YES
NO
GO TO SECTION VII PART B
AND BEGIN TESTING

TURN IGNITION OFF AND CHECK FOLLOWING:

A. CHECK"GAP"BETWEEN SPEED SENSOR AND EXCITER OR TONE
RING. (GAP FOR BENDIX WS-20, SPEED SENDER IS BETWEEN 0 - .015
INCHES) IF SENSOR GAP MUST BE ADJUSTED, CHECK FOR LOOSE OR
WORN WHEEL BEARINGS BEFORE RE-GAPPING SENSOR. REFER TO
VEHICLE MAINTENANCE MANUAL FOR WORN BEARINGS.

B. IF SENSOR GAP IS CORRECT CHECK WHEEL BEARING FOR FREE PLAY
TO VERIFY IT COMPLIES TO MANUFACTURER’'S RECOMMENDATIONS.

C. MAKE CERTAIN EXCITER OR TONE RING IS IN PLACE AND INSPECT
CONDITION. CHECK FOR MISSING OR DAMAGED TEETH AND THAT IT
RUNS TRUE AND PERPENDICULAR TO SENSOR FACE.

D. CHECKWIRING HARNESS AND CONNECTORS THAT RUN TO SENSOR.

E. CHECK FOR DRAGGING BRAKES (OVER ADJUSTED, TRAPPED AIR IN
ACTUATOR, OUT OF ROUND DRUMS, FAULTY RETURN SPRINGS,
PARKING BRAKE SYSTEM FAULTS, ETC.) AND CORRECT AND RETEST.

RECONNECT CONNECTORS AT EC-16 AND SPEED
SENSOR, DO MAGNETIC RESET. NOTE RED LEDs.

YES
ARE ANY RED LEDs ILLUMINATED? |— GO TO SECTION Il "INSPECTION
FOR ILLUMINATED LEDs."

NO

CGO TO "INITIAL START-UP PROCEDURE")

13



SECTION VII B - TESTING THE WHEEL SPEED SENSOR

START HERE FROM
SECTION VII A

NO

GO TO SECTION Il "INSPEC-

SAME LEDs ILLUMINATED? TION FOR ILLUMINATED LEDs"

37

30 PIN CONNECTOR

U U U U\

KIJHGF EDCBA

N

J2
J1i

H3
H2

Al
Bl

LEFT FRONT W. S. RTN
LEFT FRONT W. S. SIGNAL

RIGHT FRONT W. S. RTN
RIGHT FRONT W. S. SIGNAL

2,3 GROUND
,K2,3 POWER

18 PIN CONNECTOR

__N Wy
~ U 'S
FED CBA

C3  LEFT MID W.S. RTN.
C2  LEFT MID W.S. SIGNAL

[=
[=

3 LEFT REAR W.S.RTN
2 LEFT REAR W.S. SIGNAL

B3  RIGHT MID W.S. RTN.
B2  RIGHT MID W.S. SIGNAL

E3  RIGHT REARW.S. RTN
E2  RIGHT REAR W.S. SIGNAL

YES

N

IGNITION OFF. REMOVE CONNECTORFROMEC-16.
MEASURE RESISTANCE BETWEENTHE APPROPRIATE SPEED
SIGNAL (+) AND SIGNALRETURN (-). RESISTANCE FOR
BENDIXWS-201S BETWEEN 1500-2500 OHMS. REFERTO
VEHICLE MANUAL FOR THERESISTANCE VALUES IFOTHER
THANWS-20ISINUSE. CHECK CONTINUITY BETWEEN

3 POWER (B1,K2,3) SPEED SIGNAL THEN BETWEEN GROUND
(A1,2,3)AND SPEED SIGNAL. NOCONTINUITY PERMITTED.

YES
CORRECT RESISTANCE? GEPLACE THE EC-16. )
NO
DISCONNECT CONNECTOR AT SPEED SENSOR. NO

INSPECT THE CONNECTOR, THEN CHECK THE RESIS- |
REPLACE THE SENSOR
TANCE BETWEEN TWO PINS ON SENSOR. RESISTANCE
BETWEEN 1500-2500 OHMS FOR THE BENDIX WS-20.
CHECK CONTINUITY BETWEEN POWER (B1,K2,3) SPEED

SIGNAL THEN BETWEEN GROUND (A1,2,3) AND SPEED
SIGNAL. NO CONTINUITY PERMITTED.

YES

SPEED SENSOR AND EC-16 AND DO
MAGNETIC RESET. NOTE IF ANY

RECONNECT CONNECTOR AT

RED LEDs ARE ILLUMINATED.

NO «
ARE ANY LEDs ILLUMINATED? / REPEAT THE"INITIAL

KSTART-UP PROCEDURE".

YES

NO

ARE SAME RED LEDs ILLUMINATED ?

GOTOSECTIONII"INSPECTION
FORILLUMINATED LEDs"

YES

REPAIR OR REPLACE SPEED
SENSOR WIRING HARNESS
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SECTION VIII - TESTING FOR FALSE INDICATION CAUSED BY DASH LIGHT RELAY

START HERE

E3 TO DASH
LAMP RELAY
/

N N W A W g W
/ 1
2
/ 3

— VU U A UVU

KJHGF EDCBA

30 PIN CONNECTOR

E3
from 30 pin
connector

EC-16
Controller

Vehicle _—

Power

1 ¢

AntiLock
Dash Lamp
AntiLock Dash
Lamp Relay Wiring
Ground this
terminal or wire
onrelay Coil
EC-16
Controller Relay
\ r— /77
Vehicle
Power

Here

.

AntiLock
Dash Lamp

AntiLock Dash
Lamp Relay Wiring

WITH IGNITION ON, HOLD MAGNET
ON EC-16 RESET AND NOTE ALL
LEDs ILLUMINATED.

| AREALL LEDs ILLUMINATED? | NO

YES

fREPLACE THE EC-lG)
\.

REMOVE MAGNET FROM EC-16, TURN IGNITION OFF AND
DISCONNECT THE 30 PIN CONNECTOR FROM EC-16.
CHECK CONTINUITY OF WARNING LAMP WIRE BETWEEN
PIN E3, ON THE 30 PIN CONNECTOR AND THE TERMINAL
ON THE LAMP RELAY

NO

IS CONTINUITY DETECTED?

REPAIR OR REPLACE WIRE
HARNESS, RECONNECT EC-16
WIRE HARNESS AND REPEAT THE
“INITIAL START-UP PROCEDURE”"

YES

RECONNECT THE 30 PIN
CONNECTOR TO THE EC-16, TURN
IGNITION ON AND CHECK FOR
VEHICLE POWER AT THE LAMP
RELAY COIL.

NO

IS POWER DETECTED?

YES

CHECK DASH WIRING AND CONNECTORS,
AND CONSULT THE VEHICLE MANUAL FOR
TROUBLE SHOOTING INFORMATION.
REPAIR OR REPLACE AS NECESSARY AND
REPEAT THE “INITIAL START-UP

PROCEDURE”

CONNECT THE OPPOSITE END
OF RELAY COIL TO VEHICLE
GROUND AND NOTE REACTION
OF DASH LAMP.

NO

IS DASH LAMP ON?

SECOND TIME
TO THIS POINT?

REPEAT “INITIAL
START-UP

YES

PROCEDURE”
YES

REPLACE THE RELAY AND
REPEAT “INITIAL START-UP

REPLACE THE EC-16
AND RETEST.

PROCEDURE”

15



SECTION IX - TESTING FOR FALSE INDICATION CAUSED BY WHEEL SPEED COMPONENTS

D\ (X (@
m| |= |=
gog]

) (@
=
g_‘

3
@)

R

m (%5)
(@} m

VL

RESET + —
—

—

EC-16 DIAGNOSTIC
DISPLAY

STARTHERE )=

| AIILEDs

llluminated?

Magnethere

WITH IGNITION ON, HOLD A
MAGNET ON RESET OF
EC-16 AND NOTE LEDs

NO

ARE ALL LEDs ILLUMINATED?

YES

REMOVE MAGNET

TURN THE IGNITION OFF AND INSPECT
APPROPRIATE AXLE AND WHEEL FOR
PRESENCE OF AN EXCITER OR TONE
RING AND SPEED SENSOR. CHECK
SENSOR “GAP” (DISTANCE BETWEEN
SPEED SENSOR AND EXCITER RING)
AND BEARING END PLAY. RE-ADJUST

AS NECESSARY.

RUN VEHICLE AT 7 MPH OR MORE
FOR 5 SECONDS OR MORE. TURN
OFF IGNITION

REPEAT "INITIAL START-UP
PROCEDURE"

( REPLACEEC-16 )

16



SECTION X - TESTING TRACTION CONTROL DASH LAMP

START HERE IS THIS THE SECOND TIME TO
THIS POINT?

YES

WITH IGNITION OFF, REMOVE 30 PIN
CONNECTOR FROM EC-16. TURN
IGNITION ON AND
CHECK FOR VEHICLE VOLTAGE AT
TERMINAL C2.

VEHICLE VOLTAGE

NO
REPLACE TRACTION DASH LAMP WITH
KNOWN GOOD UNIT. REPEAT "INITIAL
START-UP PROCEDURE"
Cc2
__n n _n\ nn_
" 1
2
3
~ U U U VU
KIJHGF EDCBA
30 PIN CONNECTOR
YES

DETECTED?

NO

REPAIR OR REPLACE WIRE
HARNESS AND RETEST

( repLacEEC 16 )
A\

17



SECTION XI - TESTING TRACTION CONTROL MODULATOR

WITH IGNITION ON, INSPECT EC-16 FOR
STARTHERE ILLUMINATED LEDs

YES

GO TO SECTION XII "TESTING
ENGINE CONTROL MODULE WIRE
HARNESS"

CHECK CONDITION OF 18 PIN
CONNECTOR CLEAN, RECON-
NECT, TURN
IGNITION ON & PASS MAGNET
OVER EC-16 RESET. REPEAT
"INITIAL START-UP PROCEDURE"

REPLACE ANTILOCK
TRACTION RELAY
(MODULATOR)

IS "TRC" ONLY ON?

NO

ARE "TRC" AND "MOD"
LEDs ON?

YES

TURN IGNITION OFF AND REMOVE 18 PIN
CONNECTOR FROM EC-16. CHECK RESIS-
TANCE BETWEEN PINS D2 & D3. RESISTANCE

SHOULD BE 10 - 12 OHMS. REMOVE 30 PIN
CONNECTOR AND CHECK CONTINUITY
BETWEEN GROUND (A1,2,3) AND D2 &D3. NO
CONTINUITY PERMITTED.

YES

RESISTANCE CORRECT & NO
CONTINUITY TO GROUND?

NO

DISCONNECT 2 PIN CONNECTOR AT MODULATOR &
CHECK RESISTANCE OF CONNECTOR HALF AT-
TACHED TO ANTILOCK TRACTION RELAY. RESIS-

TANCE SHOULD BE 10 - 12 OHMS. THEN CHECK
CONTINUITY BETWEEN GROUND ON 30 PIN CONNEC-
TOR (A1,2,3) AND BOTH PINS ON THE 2 PIN CONNEC-
TOR LEADING TO THE MODULATOR. NO CONTINUITY

PERMITTED.

NO

RESISTANCE CORRECT & NO
CONTINUITY TO GROUND?

YES

REPAIR OR REPLACE WIRE
HARNESS (FROM 18 PIN
CONNECTORTO 2
PIN CONNECTOR)

)
LFT,
RO— These LEDs
llluminated?
VLT,
RESET +
- J
D2 D3
\
Y nn
: |HH6
2 <
2 O
— U Uy
FED CBA

18 PIN CONNECTOR

FED CBA

— Ty

wWN P

J
l l D2 ;
D2 p3
D3 i
2 pin Modulator

Connector

EC-16 and AntiLock
Traction Relay (Modulator)

30 PIN CONNECTOR

— N N W o W g W
1
O 2
3
=V v A
KJHGF EDCBA

Al GROUND
A2  GROUND
A3 GROUND

18



SECTION XII- TESTING ENGINE CONTROL MODULE WIRE HARNESS

TRC ONLY RED LED ON?

( STARTHERE )

FRT

[}

< — () Ey) 0 <
o py) m T m
=) O - — %Y g,

— llluminated?

(%)
Z

E

ﬂ
@]
(=

VLT
RESET +

YES

NO PASS MAGNET OVER EC-16 RESET
& REPEAT "INITIAL START-UP
PROCEDURE"

TURN IGNITION OFF. DISCONNECT
30 PIN CONNECTOR FROM EC-16 & 2
PIN CONNECTOR AT ENGINE
ELECTRONIC CONTROL MODULE.

CONNECTOR AT ENGINE
ELECTRONIC CONTROL

MODULE.

B2 B3

CHECK WIRE CONTINUITY BETWEEN 30 PIN

m— N )\__n_n_

CONNECTOR AT EC-16 AND 2 PIN CONNEC- 1

TOR AT ENGINE CONTROL MODULE. PINS @ 2
B2 & B3 ON 30 PIN CONNECTOR CORRE- 3
SPOND TO THE WIRES LEADING TO 2 PIN ~ U U U UU

CONNECTOR AT ENGINE CONTROL

MODULE.

KJHG F EDCBA

WIRE CONTINUITY OK?

NO

REPAIR OR REPLACE VEHICLE
WIRE HARNESS

30 PIN CONNECTOR

YES TEST ENGINE CONTROL MODULE

USING ENGINE MANUFACTURER'S
PROCEDURE.
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EC-16 Controller

Traction
Solenoid
il P Connector

ATR-1 or ATR-2 |=x g

Antilock Relay ] AR-1 or AR-2

Antilock Relay —
Valve A
Port Open &
Threaded
On ATR-2

Typical AT-1 or AT-2

Port Open &
Threaded
On AR-2

Typical CR-17 or CR-18

Figure 3 EC-16 and Antilock Valves
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