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IMPORTANT! PLEASE READ AND FOLLOW

THESE INSTRUCTIONS TO AVOID
PERSONAL INJURY OR DEATH:

When working on or around a vehicle, the following
general precautions should be observed  at all times.

1. Park the vehicle on a level surface, apply the
parking brakes, and always block the wheels.

2. Stop the engine when working around the vehicle.

3. If the vehicle is equipped with air brakes, make
certain to drain the air pressure from all reservoirs
before beginning ANY work on the vehicle.

4. Following the vehicle manufacturer’s recom-
mended procedures, deactivate the electrical
system in manner that removes all electrical
power from the vehicle.

5. When working in the engine compartment the
engine should be shut off. Where circumstances
require that the engine be in operation, EXTREME
CAUTION should be used to prevent personal injury
resulting from contact with moving, rotating, leak-
ing, heated, or electrically charged components.

10.

11.

Never connect or disconnect a hose or line
containing pressure; it may whip. Never remove a
component or plug unless you are certain all
system pressure has been depleted.

Never exceed recommended pressures and
always wear safety glasses.

Do not attempt to install, remove, disassemble or
assemble a component until you have read and
thoroughly understand the recommended proce-
dures. Use only the proper tools and observe all
precautions pertaining to use of those tools.

Use only genuine Bendix replacement parts,
components, and kits. Replacement hardware,
tubing, hose, fittings, etc. should be of equivalent
size, type, and strength as original equipment
and be designed specifically for such applica-
tions and systems.

Components with stripped threads or damaged
parts should be replaced rather than repaired.
Repairs requiring machining or welding should not
be attempted unless specifically approved and
stated by the vehicle or component manufacturer.
Prior to returning the vehicle to service, make
certain all components and systems are restored
to their proper operating condition.




GENERAL

The EC-11 contains self-test and diagnostic circuitry that
continuously checks for proper operation of the entire
antilock system, including wiring continuity. A dash light,
controlled by the EC-11, advises the driver of the antilock
system condition. Specific component condition is provided
by a series of Light Emitting Diodes (LEDSs) displayed
through a "window" in the EC-11 housing.

The dash light's separation from the diagnostic window
allows the driver to be aware of any problems that occur
but not to be confused by diagnostic information.

A special feature of the MC-11 antilock system is failure
latching. When the controller senses an error, it stores the
condition in memory, disables antilock, and illuminates the
dash light and the appropriate LEDs on the EC-11. The
condition is truly stored-it is not cleared by loss of power to
the EC-11. The LEDs will re-light when power is restored
and will remain illuminated until the problem is corrected.
After the actual problem is discovered and corrected,
maintenance personnel can clear the EC-11 diagnostics by
passing a small magnet over the RESET area in the
"window."

DIAGNOSTICLEDs
There are six LEDs and a magnetic reset switch on the
EC-11diagnosticwindow.

"VOLT"LED

This red LED illuminates when power to the EC-11 falls
outside the acceptable range of 9-18 volts. If the voltage
returns to within the acceptable range, the VOLT LED wiill
go off. This is the only LED that will reset itself when the
failure condition no longer exists.

"MOD"LED

This red LED illuminates AND LATCHES ON when solenoid
resistance is not within the acceptable range of 9.5-11.5
ohms. It can also illuminate if excessive electrical spikes
are presentin the power line.

"SNS 1" AND "SNS 2"

The red SNS LEDs illuminate AND LATCH ON to indicate
any one of a number of permanent or intermittent failures.
(For example, open or shorted wheel speed sensor, open or
shorted sensor wiring, no wheel speed signal.)

"CONT"LED

This red LED illuminates AND LATCHES ON if the EC-11is
malfunctioning, or if excessive electrical spikes are present
in the power line.

"PWR"LED

This green LED illuminates and remains on during vehicle
operation to indicate that vehicle power is reaching the
EC-11.

TROUBLESHOOTING

GENERAL

While the EC-11 diagnostic display locates a specific
problem area, it is still necessary to determine whether the
problem resides in the component itself or the wiring.
Basically, the troubleshooting procedure that follows is
devoted to narrowing down the problem to either the wiring
or a specific antilock component.

TIPS

1. Alltroubleshooting should begin by performing the
"STARTUP," which focuses on observing the antilock
status light on the dash.

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

3. No voltage or resistance tests are performed into the
EC-11. All electrical tests begin at the wire-harness end
of the connector and move AWAY from the EC-11 toward
and antilock system component (Modulator, Wheel
Speed Sensor, etc.).
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EC-11 DIAGNOSTIC WINDOW
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TROUBLESHOOTING

INITIAL START-UP PROCEDURE

TURN VEHICLE IGNITION ON.
OBSERVE AMBER DASH LIGHT.

DASH LIGHT
MNOT M

GO TO SEC-
TIOM | - DASH

LIGHT TEST

DASH LIGHT FLASHES
TWICE AND STAYS ON

-
DASH LAMP DOES N -’%‘}_
NOT BLINK, IT COMES |~ \ &)
OM AMD REMAINS OR. SN

GO TO SECTION I - ACCELERATE VEHKZLE
IMSEPECTION FOR MBOVE 10 MPH FOR AT
ILLUMINATED LED{S) | LEAST 30 SECONDS
r__.d-_"\-\._hll
| km% _;%.a-"l
S
—|I\ j — DASH LIGHT STAYS ON DASH LIGHT GOES OFF
s '--|-"’ .

GO TO SECTION Il -
INSPECTION FOR
ILLUMINATED LED{S}

SYSTEM IS
FLIMCTICMNIMG
FROPEALY




TROUBLESHOOTING

SECTION | - DASH LIGHT TESTING

DISCONNECT 14 PIN CONNECTOR
FROM EC-11, OBSERVE DASH LIGHT.

y
g
—@%i— | DABH LIGHT ON

REPLACE EC-11

REPEAT
STARTUP

WITH IGNITION ON, MEASLRE WOLT-
AGE BETWEEN DASH LIGHT RELAY
(PIN D} AND GROUND (PIN CJ. VOLT-
AGE SHOULD BE SAME AS BATTERY
VOLTAGE.

IIS VOLTAGE CORRECT?

YES

ke

10

L

[W[R[[a]u]n]

i

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

1. DASH LIGHT BULE

2. FUSE

3. RELAY POWER WIRE

4. RELAY

AFTER REPLACING A COMPOMNENT
TEST THE DASH LIGHT,

REFAIR/REFLACE
WIRE HARNE 55

TZICELT

REPEAT
STARTUP




TROUBLESHOOTING
SECTION Il - INSPECTION FOR ILLUMINATED LEDS

T INSPECT EC-11 FOR
N = ILLUMINATED LEDYS)
; ]
i e
CHECK FOR
ﬂ“?'““‘~==Hh Lo GREEM [PWH)
TR e LED
|
GREEN (PWR) GREEM (PWR)
LED ON LED OFF
FESET
B
Sl T
ARE ANY RED ARE c{Mon ARE ANY RED
LEDS ON? AMY i LEDS ON?
Ok OS]
i';..ﬂl.l
ehza
YES NO YES MO
NOTE ILLUMIMNATELD GO TO SECTION HEELACE EI-:-H GO TO SECTION
LENS) AND GO TO VIl - FALSE FAIL- AMD REPEAT IV - TESTING FOR
SECTION Il - URE INDICATIOMN STARTUP POWER TO EC-11
INSPECTION FOR

ILLUMINATED RED
LEDNS}




SECTION lll - INSPECTION FOR ILLUMINATED RED LEDS

TROUBLESHOOTING

INSPECT THE EC-11 FUR PRESENCE
OF ILLUMINATED LEDS AND RECORD:
| -
[XTaln] fl'.i:.'l F-'_'E.EE'I VOLT
-‘-\-‘-\-\\"'-. ’ ] i H—\-H-H-H"‘ 1
0 1 e il
o e o
F_’,,..-fﬂU'NT |
o el e
o joip e
w J w__

RED RED HED RED
COMTROLLER MODULATOR SEMSOR LED VOLTAGE LED
LED (COMT) IS LED {MOD) 15 (GMNS) 15 (VOLT) IS
ILLUMINATED ILLUKIMATED ILLUMINATED ILLLUIMINATED
GO TO SECTION GO TO SECTION GO TO SECTION VOLTAGE LED ILLU-
IV - TESTING FOR W-TESTING WI-TESTIMNG MINATES WHER
POWER TO EG-11 MODULATOR WHEEL SPEED POWER TO EC-11

SENSOR FALLS QUTSIDE 218

VOLT RAMGE. IF
VOLTAGE RETURMNS
T AN ACCEPTABLE
LEYEL, THE LED
WILL GO OFF

G0 TO SEC-
TIOM IV -
TESTING FOR
POWER TO
EC-1




TROUBLESHOOTING
SECTION IV - INSPECTION FOR ILLUMINATED LEDS

IS THE GREEN (PWR)
LED Oi?

MAGNET HERE YES P ND
TS RESET ' PN A
POWER
RECORD INDICATED RED TURN IGNITION OFF. T1S-
LED FAILURE {"VOLT" CONNECT EC-11 14-PIN
AND/OR "CONT" CONNEGTOR. |
PIN C # ] s
i (— GROUND —————— 1| [
= zhE:
| ous PERFORM A TURM IGNITION ON. MEA- of | £
. -.1.| RESET ' SURE VOLTAGE BETWEEN ﬁ
e PINS A ANDCONTHE 14- | [ = |,
|| PIN CONNECTOR. o [E
.tl.llll ;' :-'l
i g H
 —— I e

BETWEEM 2-18 OUTSIDE 8-18
VOLTS VOLT RANGE

MAY HAVE AN INTERMIT-
TENT FAILURE. CHECHK
VEHICLE ELECTRICAL

SYSTEM FOR ELECTRICAL
SPIKES OR TRANSIENT
WOLTAGE

REPLACE EC-11 ] RECONNECT 14 PIN
COMMECTOR. CHECK
VEHICLE WIRING,
REFEE TO VWEHICLE
SERVICE MakUAL AMD

CHECK BATTERY
AEPAIR/REFPLACE AS

NECESSARY.

—

REFEAT STARTUPR




TROUBLESHOOTING
SECTION V - TESTING MODULATOR

MAGNET HEFE ' ' AECORD INDICATED
TO AESET FAILURE. PERFORM
A RESET.
. | — |
- "MOD" LED Esc "MOD" LED
— STAYS OM j | GOES OFF
= LR
s anr =" | [0
it‘ l.ul
DISCOMMECT THE 4-PiM L —— INTERMITTENT
CONNECTOR BETWEEN CONNECTION BETWEEN
K= THE EC-11 AMD THE M-12 EC-11 AND M-12 CHECHE
A SOLENOID ASSEMBLY. 4PIN COMMECTOR
- e By ACK CHECK RESISTANCE
—— ACAODSS BOTH PAIRS OF
WIRES. (WHITE-WHITE,
BLACK-BLACK
REPEAT STARTUP
RESISTANCE RESISTANGE
WITHIM OUTSIDE
9.5-11.5 OHMS 0.5-11.5 OHMS
CHECK FOR REPLACE M-12
SHOAT-BLACK TO MODULATOR
ICASE GROUNMD
AND WHITE TO
CASE GROUND
| |
CONTINUITY | NO
COMTINWLITY
REPLACE M-12 REPLACE
MODULATOR EC-11
CONTROLLER

HREFEAT STAHTUP




TROUBLESHOOTING
SECTION VI PART A - TESTING WHEEL SPEED SENSOR

s,
RECORD INDICATED et — MAGNET HERE
FAILURE _ TO AESET
£
el
PERFORM A RESET,
ANY "SHS" LEDS ON? o4
| -wh
NG ETILL — YES
ON? FEBET
\ n
CHECK FOR PRES- Qi OPEN COMNECTOR
ENCE OF TONE |y FOR EACH SENSOR
RING OR MISSING ! AND OBSERVE
TOME RING TEETH, ko] LEDS.
ki
CHECK FOR i

QUT-OF-SPEC .

Ty LED ILLUMINATES, A LED DOES NOT ILLU-
SHOULD BE 0-.015" - :
[ ' GOOD SENSOR WAS MINATE, THE PROB-

DISCONNECTED. RECON- LEM SENSOR WAS
NEGT IT AND TEST THE DISCONNEGTED.
OTHER SENSOR.
CHECK FOR ]

EXCESSIVE WHEEL i
BEARIMNG FREE FLAY

INSPECT FOR BROKEMN OR
CRIMPED WIRES LEADING
TO THE PROBLEM SENSOR.
CLEAM CONTACTS AT
THE SENSOR AND ITS

1l
=

("SNS 17 - PINS N AND P.

SHS 1 "BNS2 - PINS I AND M)

[ A
REPEAT STARTUP Mk CONNECTOR.
al f
ol || F
=
‘ O MEASURE RESISTANCE
| W R AT THE PROPER PIN
Al 1= LOCATIONS ON THE
q| i 14-PIN CONNECTOR.
=] l Poes,

GO TO SECTION W1 -
PART B
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TROUBLESHOOTING
SECTION VI PART B - TESTING WHEEL SPEED SENSOR

START HERE
RESISTANCE QUTSIDE RESISTAMCE WITHIN
1500-2500 OHMS 1500-2500 OHMS
DISCONNECT SENSOR FROM WIRE REPLACE EC-11

HARNESS. MEASURE RESISTANCE
ACROSS SENSOR PINS. RESISTANCE |
SHOULD BE 1500-2500 OHMS. I

REPEAT STARTUP
NO YES
REPLAGE CHECK WIRING THAT
SENSOR LEADS TO SENSOR
| FOR INTERMITTENT
CONNECTIONS AND
CONTIMNLITY.
REPEAT REPAIR'REPLACE AS
STARTUP NECESSARY.
REPEAT

STARTUP
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TROUBLESHOOTING
SECTION VIl - FALSE FAILURE INDICATION

NOTE: IF, DURING STARTUP, THE DASH LIGHT ILLUMINATED WITHOUT
BLINKING, GO TO SECTION VIl PART B - TESTING FOR FALSE FAILURE
CAUSED BY DASH LIGHT RELAY. IF THE DASH LIGHT BLINKED DURING
STARTUP BUT ILLUMINATED AFTER THE VEHICLE REACHED 10 MPH, GO
TO SECTION VIl PART A - TESTING FOR FALSE FAILURE CAUSED BY

WHEEL SPEED COMPONENTS.

SECTION VIl PART A - TESTING FOR FALSE FAILURE CAUSED BY

WHEEL SPEED COMPONENTS

HOLD MAGMET

HERE TLX HESET e p—
—~—

- HOLD & MAGHET TC THE RESET SWITCH AND KMAKE
= SURE ALL LEDS ILLUMINATE WHEN MAGNET IS PRESENT.

TR R
CRICHD
ALL LEDS T
SHOULD o

HE QN

ST

[CEDS LLuMNATED?

YES

NG

REMOVE MAGNET

REMOVE MAGNET

BOTH SENSORS MAY
NOT BE RECEIVING
SIGMALS.

REPLACE EC-11 |

CHECHK. FOR PRESENCE
OF TONE RINGS.

| | REPEAT STARTUP |

TONE RINGS PRESENT
AND IN GOOD CONDITION

CHECK FOR OUT-OF-SPEC
SENSOR GAPS
(SHOULD BE 0-.015%

| l

GAP OK GAP OUT
OF SPEC

REPEAT STARTUP. IF TESTING ADJUST AS
RETURNS TO THIS PLACE |~ MECESSARY

TONE RINGS MOT PRESENT

REPAIR/REPLACE
AS MECESSARY.

REFEAT STARTUP

TWICE, REPLACE THE EC-11.
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HOLD MAGNET
HERE TO RESET FESET
| &R
o el l_'IE
ALL LEDS S|
SHOULD s
BE OK
EEL ]
S

TROUBLESHOOTING

SECTION VIl PART B - TESTING FOR FALSE FAILURE CAUSED BY DASH LIGHT RELAY

HOLD A MAGNET TO THE RESET SWITCH

AND MAKE SURE ALL LEDS ILLUMINATE
WHEN MAGHET IS PRESENT

LEDS ILLUMINATED?
YES

i I

MO
F REMOVE MAGNET REMOYE MAGMNET
TURN IGNITION OFF. GHECK REPLACE EC-11 |
FOR CONTINUITY BETWEEN
FIN D AND ITS TERMINAL ON
THE DASH LIGHT RELAY. REPEAT STARTUP
NO CONTINUITY CONTINUITY
I ‘| CHECK FCOA
REPAIR/REPLACE WIRE RECONNECT 14 PIN CON- FOWER HERE
HARNESS. RECONNECT MECTOR. TURN IGNITION mREYERNl —
14 FIN CONNECTOR AND ON AND CHECK FOR
REPEAT STARTUP. POWER AT THE DASH \ /
LIGHT RELAY COIL. — a: (I
E i}
NO POWER POWER !
| (o]
I |
CHECK DASH WIRING AND GOMMECT QOPPOSITE
CONNECTORS. CONSULT END OF RELAY COIL TO
VEHICLE MAMNLUAL FOR GROUMD AND NOTE
FURTHER TROUBLE- REACTION OF DASH GROUND THIS WIRE LOR
SHOOTING INFORMATION. LIGH | /
REPAIRMREPLACE AS
MNECESSARY AND BEPEAT | RELAY
STARTUP. "
DASH LIGHT OFF DASH LIGHT ON
REPEAT STARTUP. IF | REPLACE RELAY |
TESTIMNG HAS RETURNELD F LIGHT IS
TO THIS PLACE TWACE, RELAY
BEPLACE EC-11. | REPEAT STARTUP
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