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13-014-2

Instrument Cluster—Electronic

ESCRIPTION AND OPERATIO

The electronic instrument cluster is a single module
which coniains an electronic

speedometer / odometer / tachometer fuel computer,
system scanner and elecironic fuel and engine coolant
temnperature gauges. it also contains the following
warning indicators:

@ Battery
& Safety belt
® Brakes

&
@
@

High beams
Ol pressure
Left turn signal

@ Right turn signal

@ Check engine (Malfunction Indicator Lamp - MiL)
® ANTILOCK
© AIRBAG

The elecironic cluster is operational only when the
ignition is in the RUN position. The electronic vacuum
fluorescent displays are powered by a
non-serviceable internal power supply (llumination
bulbs are not used). When the headlamps are turned
on, the cluster will dim according to the rheostat
position {(except warnings which will not dimy).

Each time the ignition is first turned from OFF to RUN
position, the electronic displays of the modules will
prove out by momentarily lighting all of the display
segments and then momentarily wrning all display
segments off. After the prove out, the modules return
o normal operation.
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K14572-B
item Description item Descriplion
1 Temperature Gauge 7 BH Turn Signal
2 Fuel Gauge 8 Transmission Selector Indicator
3 Air Bag Indicator g LH Turn Signal
4 Anti-Lock indicator 10 High Beam indicator
5 Check Engine Indicator (MiL) i1 Brake indicator
8 Safety Belt Indicator 12 Oil Pressure Indicator
(Continued) 13 Charging System Indicator

Switch Module

The switch module is located immediately to the BH
side of the instrument cluster. The switch modute
consists of the following four buttons:

SELECT: Moves cursor from top to botiom.

E/M: Alternately switches EIC information from
English to Meiric mode.

TACH: Activates and deactivates tachometer.
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DESCRIPTION AND OPERATI
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instrument Cluster——Electronic

13-01A-3

RESET: Resets function selected in fuel computer.
Two successive depressions of reset bution within two
seconds will cause ali resettable functions to reset.

All buttons are white with headlamp switch off and are
fluminated in green with the headlamp switch on.
Dimming is controlied by the rheostat.

The bution actuations are accompanied by an sudibie
tone generated by the vehicle chime module whichis
activated by the instrument cluster.

Speedometer/Odometer/ Tachometer

The electronic instrument cluster goes through prove
out when powered up and then goes into normal
operation, displaying speed and the regular odometer.

Two of the four buttons on the switch module are used
to operate speedometer functions. They are:

@ E/M: Displays in either English mode (MPH, MILES,
MPG) or metric mode (Km/h, Km, L./ 100Km}. This
switch controls both the speedometer and fuel
computer.

@ TACH: Activates and deactivates tachometer
dispiay.

The total odometer display consists of 7 digits and a
decimal point (leading zeros are displayed). The digit
to the right of the decimal point represents tenths of a
unit. The iotal odometer range is from G00000.0 to
8588963.4 Km in the metric mode and 1o 925681.9
miles in the English mode. The displays wili stop at
these modes once attained and not roll over 1o zero.

When in the metric mods, the legend km will appear
near the odometer.

Service Alert: If a condition exists where the
spesdometer module cannot read a valid odometer
memory value from the non-volatile memory the word
ERROR will be displayed.

Replacement, Odometer/Service: Replacement
clusters may be obtained with odometers
programmed with the actual vehicle mileage. When
the S is displayed if indicates that the instrument
cluster has been replaced with a service cluster with
no mileage. The S can only be displayed when a
service instrument cluster, programimed to licht the §,
is installed. Previous accumuiated miléage is
recorded on a door jamb sticker.

Digital Speedometer

The electronic speedometer gets a speed/ distance
signal from the cableless transmission-mounted
vehicle speed sensor (VS8) (9E731).

The speedometer portion of the display consists of
2-1/ 2 digits which indicate vehicle speed. The mode
{English or metric) will also be indicted by displaying
either the MPH or Km/h legends. The display units
{Fngtish or metric) will be consistent with the odometer
and fuel computer, and will be the same at power up as
they were at power down.

The maximum speed indicated will be limited to 183
Km/h (120 mph). These readings will be displayed for
all vehicle speeds exceeding 193 Km/h (120 mph). It
is normal for the speedometer to display consecutive
numbers during slow acceleration or deceleration, and
1o skip consecutive numbers during quick starts and
stops.

Tachometer Bargraph

The tachometer gets its signal from the coil and
displays engine rpm. The tachometer display consists
of 386 bars and will indicate engine rpm from 0 to 7000
rpm. Engine rpm is indicated by the number of bars lit.
Each bar represents 200 rpm.

For ali engine speeds above 6600 rpm, the tach
bargraph will indicate 7000 rpm.

Digital Odometer

The digital odometer displays either miles or
kilometers depending on the selection made with the
E /M button. The cdometer display, as well as the
units (English or metric), will be the same at power up
as at power down.

Accumulated mileage is stored in a non-volatile
memory {NVM) every 1.6 Km (1.0 mi) and when the
ignition switch is turned to the OFF position. The NVM
saves both the total odometer mileage as well as the
trip odometer mileage.

Fuel Temperature Gauges

Engine Coolant Temperature Gauge: The
temperature gauge identifier, in addition to the H, C,
and NORM graduations are illuminated when the
ciuster is powered. The H graduation is located just
left of the top segment (No. 12) and the C graduation is
located just left of the bottom segment (No. 1). The
NORM graduation is ceniered vertically between the H
and C graduations and two lines indicating normal
range of operation. Specific temperature sender
resistance ranges correspond to a specific number of
#luminated segments in “fill up”’ format. When the
coolant temperature exceeds the NORM range the
temperature gauge indicator will begin to flash at a one
Hz rate. A one-second audible tone will aiso be given
1o alert the driver of the abnormal condition. The
audible alert will be repeated every five seconds.
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DESCRIPTION AND OPERATI
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Instrument Cluster—Electronic

Fuel Gauge (8280): The fuel gauge identifier, in
addition to the fuel level graduations are illuminated
when the cluster is powered. Increasing fuel level will
cause the display bars to ifuminate from the E (No. 1)
io F (No. 12). Specific fue! tank sending unit and purmp
(9H307) resistances correspond to a specific number
of flluminated segments. When the fuel level falls below
8.7L. (2.3 gal) the ISC will begin to flash at a cne Hz
rate to provide a low fuel warning. Two fuel sender
diagnostics are included in the Fuel Computer display.
They are indicated by alphabetic displays as follows:

Fuel Tank Sending Unit and Purp Shorted: FUEL
REMAINING is displayed on power up with a value of
*“C8" indicating circuit shorted (DTE will also display
“C87 if selected).

Fuel Tank Sending Unit and Purmp Open: FUEL
REMAINING on power up with a value of “CO"
indicating circuit open (DTE will also display “CO”" i
selected).

In addition, the two top and bottom bars in the fuel

gaugewill iluminate when the fuel diagnostic codes are
displayed.

® E/M: Wil alternately cause the fuel computer
information to be displayed in English or Metric units
with successive depressions.

® RESET: Will reset the TRIP DISTANCE and
AVERAGE ECONOMY functions when they are
selected. Two successive depressions of the
RESET button within two seconds will reset both of
these functions regardiess of the function currently
selected. No other function can be reset.

Fuel Computer

The fuel computer takes in signals from the vehicle
speed sensor, fuel sender and the Powertrain Control
Moduie {(PCM) 12B528. Speed information comes
from the fransmission-mounted vehicle speed sensor
io the speedometer module, which in turn feeds the
fuel computer. Fuel level information comes from the
fuel tank sending unit and pump which is located in the
fuel tank (9002), and the fuel flow information comes
from the powertrain conirol module.

The fuel computer calculates and displays trip
distance, fuel remaining, instantaneous sconomy,
average economy, and distance to empty.

The fuel computer display consists of the fuel gauge,
three digits with a decimal point, the legends
LITERS/ 100km and MILES/GAL, and the menu
functions TRIP DISTANCE, FUEL REMAINING,
INSTANT ECONOMY, AVERAGE ECONOMY, and
DISTANCE TO EMPTY.

The fuel computer goes through prove out when
powered up and then goes into normal mode by
displaying the function selected before the last ignition
switch turn off. All menu functions remain illuminated
for three seconds following prove out, and the pointer
preceding the selected function is also illuminated.
After three seconds, the pointer and the nonselected
functions will not be displayed. If the cluster memory
has been reset by interrupting battery power to the
cluster, the default display is TRIP DISTANCE.,

Three of the four buttons on the switch module are
used to operate the fuel computer functions. They are
as follows:

@ SELECT: Will move the menu cursor from top to
bottom. The selected function is indicated by the
position of the pointer.

Fuel Computer Functions

Each of the following functions may be selected by
pressing the SELECT button on the switch module until
the pointer preceding the desired function is
iluminated. The appropriate numeric information is
displayed with units in the three digit display above the
ment. .

Trip Distance

Trip distance is the distance travelied in tenths of
kilometers or (miles}) up to 99.0 (whole numbers above
98.9) since the Trip Distance was last reset. The value
is displayed with leading zeros suppressed. The value
rolis over to 0.0 after 899 kilometers or miles. The
appropriate Km or MILES logo is displayed when Trip
Distance is selected.

Trip Distance can be reset to 0.0 by pressing the
RESET button while Trip Distance is selected.

Fuel Remaining

Fuel Remaining is the amount of fuel remaining in the
fuel tank. The fuel remaining value will be consistent
with the display of the FUEL bargraph segments. ltis
displayed in whole liters or gallons along with the
LITERS or GAL logo. The numeric range of the fusl
remaining display is from 54L (14 gal) down to 3L. (4
gal). The value “F" (Full) is displayed above 54L (14
gal) and “E” (Empty) is displayed below 2L. (1 gal).

Fuel remaining cannot be reset.
Instantancous Fuel Economy

instant economy is the fuel economy caiculated at that
instant. The instantaneous fuel economy value is
displayed along with the LITERS/ 100km or
MILES/GAL logo. The range of instant Economy
which can be displayed is from 8810 0

LITERS/ 100km or from O to 99 MILES/GAL.

When the vehicle is not moving, Instant Economy is
displayed as 98.8 10 C.0 LITERS/ 100kmor 0.0 to
89.9 MILES/GAL.

Instantaneous Fuel Economy canrnot be reset.
Average Fuel Economy

Average economy is the fuel economy obtained since
the-Average Economy function was last reset. The
average fuel economy value is displayed along with
the LITERS/ 100km or MILES/GAL logo. The range of
average economy which can be displayed is from 98.9
t0 0.0 LITERS/ 100km (0.0 10 99.9 MILES/ GAL).

1983 Taurus/ Sable July, 1692
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Instrument Cluster—Electronic 13-01A-5

Average economy can be reset by pressing the
RESET bution while Average Economy is displayed. A
reset causes the current instantanecus fuel economy
value to be displayed as the average fuel economy.
This value is then updaied according to continuing
changes in vehicle speed and fusl consumption.

Distance To Empty

Distance to empty (DTE) is the distance that can be
travelied before the fuel tank becomes empty. The
Distance To Empty value is displayed in whole
kilometers or miles along with the km or MILES logo.
The range of distance to empty which can be
displayed is from O to 899 kilometers or miles.

NOTE: Distance to empiy cannot be resst.
Low DTE Alert

At 80 km (50 miles) tc empty, the fuel computer self
selects the Distance To Empty function, provides a
one second audible tone, and flashes the DTE value
for approximately five seconds. The display continues
to indicate DTE (not flashing) until ancther function is
selected. This alert will reoccur at 40 km (25 miles)
and at 16 km (10 miles) to empty and at every
subsequent power up below 80 km (50 miles) to
empty.

System Scanner

The sysiem scanner takes inputs from the lamp out
module, washer fluid level, cil level, and door ajar
sensors and displays the appropriate diagnostic
message. The engine coolant temperaiure glectronic
gauge is also included in the system scanner display.
Based on the inputs from the various sensors, the
system scanner will display the following messages:

@ DOOR AJAR

@ WASHERFLUID
@ NORMAL

® HEADLAMP OUT
@ REARLAMP OUT
® CHECKOIL

When a warning condition first occurs, the diagnostic
message is displayed accompanied by a one-second
tone. The message will remain on the display as long
as it is active, but no further tones are issued.

If more than one warning condition occurs, each
message will be displayed simultanecusly. When the
message first appears it will be accompanied by a one
second tone.

DOOR AJAR

The door ajar signal comes from switches located in
the door jamb. When any door is open, the appropriate
wire to the system scanner will be grounded and the
words DOOR AJAR will appear on the scanner
display. The message will be cleared from the display
when {he warning condition is removed {the door is
closed).

WASHER FLUID LOW

The low washer fluid level signal comes from a switch
located in the washer fluid reservoir. When the washer
fluid level is low and the washer / wiper switch is
aclivaied, the wire to the system scanner will be pulled
high and the words WASHER FLUID LOW will appear
on the display. The message will remain displayed until
key OFF.

NORMAL

if no system faults are present af power up, the display
will indicate NORMAL. for five seconds following prove
out before blanking. if a fault is present, the
appropriate message is displayed immediately
foliowing prove out.

HEADLAMP OUT

Indicates & Low-Beam Headlamp burnout when the
light switch is turned 1o the headlamp position. The
Lamp Outage Module provides the ground to light this
message. Once the message appears it will remain on
the display until the ignition switch is tirned to the OFF
position.

REAR LAMP QUT

Indicates a Brakelamp burn out when the brake pedal
is pressed. It also indicates a Rear Parking Lamp
burnout when the light switch is turned to either the
parking lamp or headlamp position. The Lamp Qutage
Module provides the ground to light this message.
Once the message appears it will remain onthe
display until the ignition switch is turned to the OFF
position.

CHECK OfL

The CHECK OIL signal comes from the oil level sensor
in the oil pan. The CHECK OlL message is lluminated
when the oil level is low. Refer to Section 13-09 for
information on the low oil level indicator.

DIAGNOSIS AND TESTING

Quick Checks
Tool Regulred:

@ Rotunda Digital Vot Ohmmeter 014-00407

Use the electronic instrument cluster (EIC) system
schematics and descriptions with Quick Checks for an
isolated view of each system for troubleshooting
purposes. The description provides an understanding
of how the system works, and the Quick Check tells
what should happen during operation.

The Diagnostic by Symptom section uses pinpoint
tests to service the most likely concerns with the EIC.
The Diagnostic by System section gives an overview
of the entire system.

Voltage and resistance measurements may be
obtained using Rotunda Digital Volt Ohmmeter
014-00407 or equivalent.

1893 Taurus/Sable July, 1882
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Instrument Cluster—Elecironic
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DIAGNOSIS AND TESTING (Continued)

Speedometer

Description

@ A vehicle spead sensor (VSS) (6E73 1) mounted on
the transaxle sends pulses to the instrument cluster.
The pulses also go to the powertrain control moduls

and variable assist power steering (VAPS) module,
if s0 equioped.

Gulck Check
€ Verify speedometer by road testing vehicle.

@ If speedometer reads zero, high or erratic, then
road test speed control. Speed conirol is performed
by the powertrain control module, if speed control
doss not work properly, concern is not the
speadomester.

. TO POWERTRAIN CONTROL
MODULE (PCM) 12A560

Seoe EVTM for more delalls
of this cirocull
= K17655-4

Lamp Out Warning
Description

@ There is a Lamp Outage Moduls that monitors the
brakelamps, rear park lamps and iow beam
neadiamps. if any of these lamps are burned out,
the lamp outage module will ground the appropriate
circuit when the lamp is turned on. This signals the
message center o display a warning message.

TR INSTRUMENT

Sew EVTM for
more details
of this clroull

KI7655-4

Fuel Gauge
Description

® The cluster locks for resistance values at fuel tank
sending unit end pump to be in the rangs of 11 ohms
o 168 ohms.

Quick Check

% Be certain of fuel leval,

& Fuel gauge does not display rapid change in fuel
level. Turn ignition switch to OFF position, wait 10
seconds, then turn ignition switch to the RUN
position.

@ Diagnostic bars (fop two and bottom two bars
lighted} indicate that fue! tank sending unit and
pumpcircuit is out-of-range. Also the digital displays
gither CO or CS. This means:

& CO: Circuit open or resistance higher than 178
ohms, -

© CS: Circuit short or resistance less than 7.ohms.

T ELECTRONIC
INSTRUMENT
i CLUSTER

FUEL PUMP/
FUEL GAUGE
SENDER

See EVTM for
more detalls
of this circuil

K17657-4

Dimmer Circullt
Description

& When the headlamps are turned on, dimming
voltage is supplied to Connector A, Pin 13 and
Connector B, Pin 8. Dimming voltage varies
between 5 volts and battery voltage depending on
the rheostat position. The feed to Connactor A is
used to dim the VF (vacuum fluorescent) displays.
The feed to Connector B provides power {o the
FPRNDL bulb only.

1963 Taurus/ Sabie July, 1892
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DIAGNOSIS AND TESTING (Continued)

Quick Check

@ Verify that the fuse is ok.

® Check to see that all dimmable functions dim
properly.
@ Check for proper voltages at cluster.

§ P FUSE

7 DIMIMING
RHEOSTAT

See EVTM for
more detalls
of this clrcuit

KI78588-A

Cuick Check

@ Verify signal to cluster.
@ Service Circuit 11 or replace cluster as reqguired.

ELECTROMIC
INSTRUMENT
CLUSTER

IGNITION
COlt.

K17658-&

Tachometer Circuit
Description

® The tachometer signal feed 1o the cluster is
accomplished through Circuit 11(DG-4). The signal
is supplied to the cluster through Connector A, Pin
20. The cluster interprets the signal and displays
rpm,

Charging System
Description

® Connected between Connector B, Pins 17 and 18 s
the charge warning indicator and 422 ohm resistor
(internal 1o the cluster). When a charging system
concern occurs, Clircuit 904 is grounded through the
generator regulator and the warning indicator
Hluminaies.

NOTE: i Connector B is disconnecied, the vehicle will
not produce a charge. The 422 chm resistor allows
the charging system to operate with a burned out
warning indicator bulb.

1983 Taurus/ Sable July, 1992
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DIAGNOSIS AND TESTING (Continued)

Guick Check

@ Look for a charging system warning that normally
ocours with key in RUN position, engine off. The
warning should come on within approximately 15 to
20 seconds.

@ Start engine and charging system warning should
go away. Wait at least 15 seconds.

Sea EVTHM for more detalls
of this clrcuit

WINDSMIELD
WASHER
PLUID LEVEL
SENSOR

K1Y

ELECTRONIC
INSTRUMERNT
CLUSTER

%‘(‘ﬁ%‘i-&

See EVTM for
CHARGING more details
SYSTEM of this circuit
K‘Wﬁéﬁ-ﬁ
Windshield Washer Level

Description

& The fluid level sensor is open when level is full. When
fluid is low the sensor swilch closes. The next time
washer fluid is used, run voliage is fed to Connector
B, Pin 158 through the sensor. Washer fluid will then
light and remain on untit the next key cycle.

Quick Check

@ Turn ignition switch to OFF position. Disconnect
harness connector near sensor. Turn ignition switch
fo RUN position. No warning should be displayed.

@ Turn ignition switch to OFF position. Place jumper
across signal and ground at harness connactor.
Turn ignition switch to RUN position. A warning
should be displayed.

Coolant Temperature Sender

Description

@ Temperature sender resistance varies depending on
coolant temperature.

@ The cluster interprets the resistance and displayvs
the temperature in the cluster.

Quick Check
© Sender resistance should be betwsen 1400 and

12,000 ohms with engine at normal operating
temperature.

@ Verify continuity in Circuit 39.

ELECTRONIC
INSTRUMENT

) CLUSTER

See EVTM for
more detalis
of this circuit

Ki7862-2
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Instrument Cluster

Oil Level Warning
Description

® The sensor switch is open when level is full. The
switch is closed when the level is low. A closed
switch grounds the sensor circuit.

@ i takes 2 two minute wait with ignition switch in OFF
position to charge the warning.

Quick Check

& Check oil level with the dipstick.

& Turn ignition switch to OFF position. Disconnect oil
level sensor. Wait two minutes, then turn ignition
awitch to RUN position. No warning should be
displayed.

® Turn ignition switch to OFF position. Attach a jumper
from harness connector to ground. Wait two
minutes. Turn ignition switch to RUN position. A
warning should be displayed.

See EVTM for
more details
of this circuit

K17663-A

NOTE: Prior 1o following symptoms chart, check
instrument cluster as follows:

1. Depress E/M and Select simultaneously while
turning the vehicle key from OFF 1o the RUN
position. The cluster will enter special iest mode
and display information in the center display
opening. Information displayed includes a number
in the speedometer and two numbers in the
odometer. The tachometer bar will also be
Hluminated. Both the left and right display
openings will be off.

2. lf any of the information in the center opening
flashes on and off continuously, the instrument
cluster is damaged and should be replaced. if the
display does not flash, turn key off to leave the
special test mode. Continue through the
diagnosis section. {The cluster may or may not be
faulty at this point).

1993 Taurus/ Sabie July, 1892
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Dl

AGNOSIS AND TESTH

IG (Continued)

Wiring Schematic

CHARGING
SYSTEM

IGNITION
SWITCH

TURN/STOP/

HAZARD LAMPS
AY
INSTRUMENT
ILLUMINATION WALB
| INSTRUMENT
-y CLUSTER

) EUBL PUMP/
FUEL GAUGE

SENDER

QOLANT
EMPERATURE
ENDER

IGNITION
SYSTEM

See EVTM for more detalls
of this clrcult

K17664-A
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DIAGNOSIS AND TESTING (Continued)

INTERVAL
WIPER/WASHE | POWERTRAIN

y : g o 4
WARNING CHIME CONTROL
: MOGULE (PCHM)

450 DGILG

ELECTRONIC
AUTOMATIC
TEMPERATURE
CONTROL
(EATC)

SPEED
CONTROL
AMPLIFIER

See EVTH for more detalls
of this clrcull

H17665-A

1893 Taurus/ Sable July, 1982
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DIAGNOSIS AND TESTI

AR BAG
DIAGNOSTIC
MODULE

SPEED CONTROL
AMPLIFIER

YPOWERTRAIN

305] LB/BK

PEED
CONTROL INSTRUMENT
ILLUMINATION

ANTI-LOCK
BRAKE SYSTEM

TER

WITHOUT
DAYTIME RUNNING

BRAKE FLUID
LEVEL SWITCH

HEADLAMPS/
AUTOMATIC HEADLAMPS/
DELAYED EXIT

PARKING BRAKE
SWITCH

See EVTM for more defalls
of this clreult

K17666-2
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FUSE
PANEL

See EVTH for more detalls
of this clrcult

INSTRUMENT
CLUSTER

!
|
|

WARNING
CHIME
HODULE

LIFTGATE
LATCH SWiTCH

R REAR

LK REAR
DOOR LATCH
SWITCH

K17667-A
Wirlng Harness Connectors
C255 PIN
NUMBER CIRCUIT CIRCUIT FUNCTION
1 31{W/R) | Oil Pressure indicator to Oil
Pressure Sending Unit
2 840 {R/Y) | Warning Lamps Feed-Hot in RUN
or START
3 877 (P/W)} | Brake Warning Switch to indicator
Lamp
4 932 Hi Beam Indicator
(GY /W)
3{LG/W) | LHTurn Signal Lamps
8 434 instrument Panel Lamp Feed
(LB/BK)
57 (BK) Ground
2(W/LB) | RHTurn SignalLamps
9 450 Safety Belt Warning indicator
{DG/LG) | LampFeed
10 201{T/R; | PCMto Check Engine Lamp
{Continued)

1993 Taurus / Sable July, 1882
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DIAGNOSIS AND TESTING (Continued)

uster—Electronic

K17668-A

PIN PN
NUMBER CIRCUIT CIRCUIT FUNCTION NUMBER CIRCUIT CIRCUIT FUNCTION
11 806 Anti-L.ock Brake indicator for 1 — Not Used
{(W/LB) Anti-Lock Brake Control Module 57 (B/K) Ground
i2 608 Air Bag Indicator to Air Bag
(BK/Y) Diagnostic Module 3 130 Headlamp Bulb Outage
{(R/LG)
13 563(0/Y) | Ground 4 39{R/W}) | Temperature Gauge to Coolant
14 288 {P/0) | Hotin RUN Temperature Sensor
15 82{PK/Y} | Washer Fiuid Level Indicator 135 (Y/R) | RearLamp Outage
16 — Not Used 28{Y /W) | Fuel Gauge and Fue!l Gauge
17 16 (R/LG) | ignition Switch to Ignition Coil Sender
“Battery” Terminal 7 787 (LG/P} | Battery Power
18 904 Coil Terminate or lgnition Switch to 583(0/Y) | Reference Ground
(LG/R) Genesrator Regulator P 298(P/0) | Hot in RUN
o566 10 —_ NOT USED
11 308 PCM to Time Meter”
{(LB/BK)
12 150 Vehicle Speed Sensor
{DG/W)
e 13 19 {LB/R) | Instrument PanelLamp Feed
=8 14 258 CilLevel Sensor
~O (W/PK)
~0 15 696 PCM Positive Data
0O {O/BK)
Q) 16 688 PCM Negative Data
{BK/O)
17 827 Open Door Warning Lamp to Open
O (BK/O) | Door Switch
O 18 506(R) | English/Metric Output
v’@ 18 183(T/Y} | Tone Generator
20 1171V} Electronic Switch to ignition Coil
Negative Coil
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13-01A-18

Instrument Cluster—Electronlc

DIAGNOSIS AND TESTING (Continued)

13-01A-18

FURCTION DIAGNOSTIC MODE
Temp Gauge Engine Temperalure Sensor Input
H Short Circuited Lights Top two Red
g
- Bars and Botlom wo Bars. All
g Other Temperature Gauge
R Segmants Will Be OF.
o
A
L
L
C
TEMP
Fuel Gauge Fuel Level Sender Input Short Fuel Level Sender inpul Short
Circuited or Open Circulted Lights Cireuited or Open Circulled Displays
Top two and Botiom fwo Bars. All o~ ‘C8' {Shord) or ‘CO’ (Open) in
Other Fuel Gauge Segments Will T Massage Center Display For “Fusl
Be Of. Remaining” o “Distancs o Emply”
Selection
o
Lol
FUEL
Odometer Odometer Malfunction Displays ‘Error’ in Odometer Display
MR
Ki4774-A
PINPOINT TEST INDEX
SYMPTOM GO io
DISPLAY DIAGNOSIS
1 Display toially biack Pinpoint Test TA
2 Cluster will not dim Pinpoint Test TD
3 Display Iit but too dim Pinpoint Test TB
4 Display scrambled, segments half lit (ghost segmenis), Pinpoint Test TC
segments blinking or missing, display incorrect allthe
time
5 Display stuck with all segments on Pinpoint Test TC
8 No beep when butions pushed or driver alert given Pinpoint Test 8A
7 Cluster does not respond to buttons Pinpoint Test SA
TEMPERATURE GAUGE DIAGNOSIS
8 Temperature gauge display blanks out thermometer Pinpoint Test TE
symbol and lights top two and botiom two bars of
multigauge
g Mo warning tone when thermometer symbol is blinking Pinpoint Test TX
10 Temperature gauge always indicates cold temperature Pinpoint Test TF
SPEEDOMETER DIAGNOSIS
11 Reads 0 mph (km/h) at all speeds when vehicle in motion | Pinpoint Test 88
i2 Speedometer reads constantly too high or too low Pinpoint Test SC
13 Speed indication jumps up and down erratically Pinpoint Test 8D

{Continued)
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13-01A-186 Instrument Cluster—Electronic 13-014-16

DIAGNOSIS AND TESTING (Continued)
PINPOINT TEST INDEX (Cont’d)
§ SYMPTOM | GO to
ODOMETER DIAGNOSIS
14 Display reads “Error’’ and service symbol on Pinpoint Test 8E
i8 Dispiay has *'S” illuminated Pinpoint Test SF
16 Odometer does not accumulate mileage, or counts 1.6 km | Pinpoint Test 86
{1.0 miles) and jumps back 1.6 km {1.0 miles)
17 Odometer reading incorrect Pinpoint Test 8H
18 Mileage constantly reads too high or too low Pinpoint Test §J
TACHOMETER DIAGNOSIS
19 Tachometer always indicates too high or low Pinpoint Test 3K
20 No tachometer indication Pinpoint Test 8K
21 Tachometer indication erratic Pinpoint Test 8K
FUEL COMPUTER DISPLAY DIAGROSIS
22 instantaneous fuel economy aiways reads zero miles/gal | Pinpoint Test FA
or 98/ 100 km, or 99 miles/galorOL/ 100 km
23 Trip distance does not accumulate Pinpoint TestFB
24 Instantaneous fuel economy always reads 99 miles/gal Pinpoint Test FA
or8L./100km
285 DTE does not go below 322 km {200 miles) with fuel tank Pinpoint Test FC
empty
26 DTE always reads zero miles Pinpoint Test FC
FUEL GAUGE DIAGNOSIS
27 CO displayed, when fuel remaining or DTE selected on I Pinpoint Test FD
fuel computer
28 CS displayed, when fuel remaining or DTE selected on Pinpoint Test FE
fuel computer
29 Does not display F when fuel tank is fuil Pinpoint Test FF
30 Does not display E when fuel tank is empty Pinpoint Test FF
31 inaccurate fuel indication Pinpoint Test FF
SYSTEM SCANNER DIAGNDSIS
32 Door ajar on at all times or never illuminates when doors Pinpoint Test FG
are open
33 Washer fiuid illuminated at all times or never illuminates Pinpoint Test FP
34 Lamp out warnings do not function properly Pinpoint Test Fl
35 Check oil does not function properly Pinpoint Test FJ
PINPOINT TEST TA: DISPLAY PARTIALLY ILLUMINATED OR COMPLETELY BLACK
TEST STEP RESULY ACTION TO TAKE
TAT ] VERIFY CONDITION
@ Turn ignition to the RUN position. Cluster partially GO to TA2.
lluminated
All displays black GO to TAS.
TA2 i VERIFY ABNORMAL CONDITION
® Check to see if all choices (segmenis) except the All segments System OK.
one selected go black. except one
selected go black
Cluster partially REPLACE cluster.
black
TA3 | CHECKFUSES
@ Chsck Circuits 797 and 298 for blown fuses (batlery No GO to TA4.
o éa;g;;sg é%%age 1o cluster). Yos GO to TAS.
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13-014-17

DIAGNOSIS AND TESTING (Continued)

13-014-17

PINPOINT TEST TA: DISPLAY PARTIALLY ILLUMINATED OR COMPLETELY BLACK (Continued)

TEST STEP RESULTY ACTIONTO TAKE
Th4 | CHECKFOR SHORTS
@ Turn ignition to OFF. Mo REPLACE fuse.
® Disconnect battery ground cable. PP
@ Connect an chmmeter from circuit with blown fuse to Yes ﬁfﬁWCE circuit as
quired.
ground.
® isthere conlinulty?
T&S | CHECKFORPOWER TOFUSE
@ Connactbattery. Yes GO ic TAB.
@ Turn ignition o RUN. .
@ Measure voliage from Circults 787 and 288 to No ﬁf@ZjCE open in fuse
ground. ’
@ [svollage greater than 8 volts?
TAS | CHECK FOR LOOSE GONNECTIONS
@ Remove cluster leave connected). No SERVICE as required.
@ Connect battery. N
@ Turn ignition to RUN. Yes ] GO0 TAT.
@ Wiggle A and B connectors on rear of cluster. ’
® Areconnectors OKY
TA7 | CHECK POWER AND GROUND
® Turnignition to OFF. Yes REPLACE cluster.
® Remove cluster as outlined. A
e Turnignition to RUN. No SERVICE Circult BATT
@ Measure voltage at the harness connector Aand B RUN 208
of the cluster,
@ Voltage should be: GROUND 359.
PN FUNCTION VOLTAGE
Ta BATT Batiery Voltage
QA RUN Baitery Voltage
148 RURN Battery Voltage
& Check continuity of ground circuit Pins 8A and 138
{o battery ground.
o Ave voltage and contlinuity present?
TAS | CHECK FLEX CIRCUIT BOARD
® Disconnect battery ground cable. Yes REPLACE cluster.
@ Removes cluster as outlined. No REPLACE Flexible
@ Inspect flexible circuit traces (fraces are double circuit
thick) connected to Circuits 13B and 14B (ground ’
and run circuits)
@ Are iraces OK?
PINPOINT TEST T8:
. CLUSTER TOO Digg
TEST STEP RESULT ACTION TO TAKE

T81 | VERIFY CONDITION

@ Chsck {0 see if part of clusier is dim or all displays
are dim.

Part of cluster dim
and part of cluster
illumination OK

All displays too
dim

REPILACE cluster.

GO to TB2.

TB2 | ENSURE HEADLAMPS ARE OFF

@ Cluster will dim from 85 percent to almost off with
headiamps on.
@ Are headlamps off?

No
Yes

TURN headlamps OFF.
GO to TB3.
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Instrument Cluster—Elecironic

13-014-18

{(Continued)

PINPOINT TEST TB:
CLUSTER TOO DIM (Continued)

TEST STEP RESULY ACTION TO TAKB
TB3 | CHECK DIMMER VOLTAGE
@ Disconnect battery ground cable. No REPLACE cluster.
¢ Remove cluster as outlined and disconnect Yes SERVICE Circuit 10 and

Connsciors A and B.

® Connect battery ground and turn ignition to RUN.

@ Ensure headlamps are off. Measure dimmer voltage
to ground {Connector A, Pin 19).

® Is voltage greater than 3 volls?

dimmer for short to
battery or run circuits.

DISPLAY SCRAMBLED, SEGMENTS HALF ILLUMINATED (GHOST SEGMENTS), SEGMENTS BLINKING OR MISSING,
DISPLAY INCORRECT ALL THE TIME, DISPLAY STUCK WITH ALL SEGMENTS ON.

PINPOINT TEET TC:

TEST STEP RESULTY ACTION TO TAKE
TC1 | VERIFY CONDITION
® Turn ignition switch from OFF o RUN and observe Prove out System OK.
the display prove out. All segments on one second, operates “
a!! segmenis off one second followed by a normatl Prove out does not REPLACE cluster .
display. operate properly )
PIRPOINT TEST TD:
CLUSTER WILL NOT DIM ORDOES NOT DIM PROPERLY
TEST STEP RESULT ACTION TO TAKE
TD1 | VERIFY CONDITION
@ Turn ignition to RUN. Yes System OK,
@ Turn headlamps on.
@ Dimmer should controf cluster ilumination from 68 No GO to TD2.
percent to almost off.
@ Does cluster dim properiy?
TD2 | CHECK DIMMER VOLTAGE
@ Disconnect battery ground cable. Yes System OK.
@ Remove cluster as outlined.
@ Connect battery ground cable. No REPLAGE cluster.
@ Turn ignition to RUN.
@ Turn headlamps on.
® VYoltage at Connector A, Pin 13 should vary from 5
volis to battery voliage while operating dimmer.
o Does voitage vary within range?
PINPOINT TEST TE:

TEMPERATURE GAUGE DISPLAY BLANKS OUT THERMOMETER SYMBOL AND LIGHTS TOP TWO AND BOTTOM TWO

BARS OF GAUGE
TEST STEP RESULYT ACTION TO TAKE
TE1 I VERIFY CONDITION
GOto TEZ.
TE2 ] CHECK FOR TEMPERATURE SENDER SHORT
@ Unplug wire temperature sender. Temperature REPLACE temperature
@ Turn ignition to RUN, gauge indicates sender.
® Temperature gauge should indicate COLD with as specified
bottom bar illuminated. Temperature GO to TES.
gauge does not
indicate as
specified
TES | CHECKFOR SHORT IN WIRING
® Disconnect battery ground cable. Resistance REPLACE cluster,
@ Unplug wire temperature sender. greater than
@ Remove cluster. 18,000 ohms
@

Measure resistance between Pin 4A and Pin 8A
{GND3.

Resistance less
than 15,000 ohims

SERVICE wiring Circuit 38
for shorts.
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13-CtA-18 instrument Cluster—Elecironic 1301419

DIAGNOSIS AND TEST (Continued)

PINPOINT TEST T
NO WARMING TONE WHEN THERMOME TER SYMBOL 1S BLINKING

TEST STEP RESULY ACTION TO TAKE
TK1 { REVIEW OPERATION/VERIFY CONDITION
@ The gauge driver alert tone is not gctive until at least GO o TX2.
300 rpm or valid oil pressure has been detected,
{i.e. vehicis was started).
@ Warning chime module will not beep if another sound
is being produced.
@ Driver alert only given for temperatures above
normal band.
TH2 5 CHECK WARNING CHIME
@ Turn ignition to RUN. Yes System OK,
& Press any cluster conirol bution and listen for beep. ; -
¢ Does chime beep? No GO 1o Plapoint Test BA.

PINPOINT TEST TF:
TEMPERATURE GAUGE ALWAYS INDICATES COLD TEMPERATURE (BOTTON BAR ILLUMINATED)

TEST STEP RESULY ACTION TO TAKE
TF1 } CHECK TEMPERATURE GAUGE WIRING T
@ Unplug connector to temperature sender and Top two and GO o TF3. REMOVE
connect a jJumper to ground in place of sender. bottom iwe bars jumper.
@ Turn ignition to RUN. illuminate
@ Gauge should give a short circuit indication. Top two ~
and botiom two bars of gauge illuminated. ﬁi::iggfgoa?s GO to TF2.
specified
TF2 | CHECK WIRING AT CLUSTER
® Disconnect ground cable to battery. Yes REPLACE cluster.
® Remove cluster. No SERVICE wiring Circuit 39
@& Connectjumper in place of temperature sender. and/of temperature
@ Verify continuity between Ping 4A and BA of sender grou%;d fine for
harness. I open circull.
® s there continuity?
TF3 | CHECK SENDER
® Warm up engine to normal operating temperature. Resisiance less REPLACE cluster.
@ Measure resistance of temperature sender. than 8,000 ohms
Resistance GO o TF4.
greater than 8,000
ohms
TF4 | CHECK COOLING SYSTEM
® Check thermosiat, coolant level, stc. for proper Cooling system REPLACE temperature
operation. OK saendar,
Cooling system [ SERVICE cooling system
not OK as required.

PINPOINT TEST SA:
DISPLAY DOES NOT RESPOND TO BUTTONS —NO BEEP WHEN BUTTONS PUSHED OR DRIVER ALERT GIVEN

TEST STEP RESULY ACTION TO TAKE
$A1 | VERIFY CONDITION
@ Cluster only responds to butions when ignitionis in Display does not GO 1o 843,
RUN. respond to buttons
® Warning chime module will not beep if another sound No beep sounds GO to 8A2
is being produced. but display )
response {o
buttons/warnings
SA2 1 CHECK WARNING CHIME MODULE »
® Check for fasien safety beli reminder chime or key Yes G0 to SAS.
ieft in ignition reminder chime. SERV ;
® Does chime sound? No giié"gg warning chime
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13-01A-20 Instrument Cluster—Electronic 13-G1A-20

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST SA:
DISPLAY DOES NOT RESPOND TO BUTTONS —NO BEEP WHEN BUTTONS PUSHED OR DRIVER ALERT GIVEN
{Continued)
TEST STEP RESULYT ACTION TO TAKE
543 | CHECK SWITCH WIRING CONNECTIONS
® Remove finish panel to expose cluster. Yes GO 1o 8A4.
@ VYerify that connections at switch assembly are No Securs connections and

securely connecied. RECHECK.

® Are conneclions secure?
8A4 | CHECK SWITCH ASSEMBLY (BUTTON PRESSED)

@ Unplug switch assembly from electronic instrument Yes
cluster (6-pin connector is located at front face of No
cluster to the far right).

@ Measure resistance between Pin 2 (Y) and Pin 4 (O)
of connector unplugged.

@ Theresistance should be:

GO to SAB.

REPLACE switch
assembly.

BUTTON RESISTANCE (in ohms)
E/M 4900-5400
SELECT 2200-2400
SPEED 320-360
RESET 880-985
NO BUTTON PRESSED 17000-17800

NOTE: Press only one button at a time. Wiggle wire at
6-pin switch connector and at switch module and check
forloose connections.

@ [sresistance within range?

SAS | CHECK CLUSTER WIRING CONNECTIONS

® Visually inspect 6-pin switch connector for Cluster pin REPLACE cluster.
poor/damaged or missing connections. damaged/ missing
Switch module REPLACE switch module.
pins
damaged/missing
All pins OK REPLACE cluster.

SAG | CHECK TONE CIRCUIT

® Disconnect battery ground cable. Yes REPLACE cluster.
@ Hemove cluster. - N
@ Turn ignition switch to RUN and wait for the fasten No ?g?l}gffpgg%g&_g%'gg;zr

safety belt reminder chime to end.
& Place jumper wire between harness Connector A,
Pin 19 and ground. Listen for chime.

correct warning chime
module part number or

operation.
CCA CONNECTOR
PLUG AONEIC
EIC TONE =20 © 10

8 O e §

18 ) Qe G GROUND
17 @ O
18 3 O

5 ael
14 @

13 @ &
12 o o
ﬁ

Ki6684-A

& Doeg chime sound?
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DIAGNOSIS AND TEST {Conlinued)
PINPOINT TEST 8B:
SPEEDOMETER READS O MPH (km/h) AT ALL SPEEDS WHEN VEHICLE IN MOTION
TEST STEP RESULT ACTION TO TAKE
SB1 | VERIFY CONDITION
GO 1o 8B2.

SB23 f VERIFY DISPLAY PROVE OQUTY

@ Turnignition switch to RUN. Yes GO to 8B3.

@ Cbserve display (all segmenis ON, then OFF, and No REPLACE cluster.

then normal display).
o Does display prove out properly?

SB3 | CHECK ODOMETER

® Verify that odometer advances when vehicle is No GO 1o 8B4,
driven forward. 1
® Does odomaler advance? Yes REPLACE cluster.
$B4 | CHECK FUEL GOMPUTER
® Test drive vehicle. Yes REPLACE cluster.'
® Select TRIP DISTANCE on fusl computer.
@ Distance should advance as vehicle is driven. No GOto SBS.
@ Does distance advance?
$B5 | CHECK SPEED CONTROL
® Test drive vehicle and check operation of speed Yes G010 8810.
{contrel, if so equipped.
& Does speed conirol operate properily? No GO to SBE.
SB6 { CHECK WIRING TO SPEED SENSOR
® Disconnect connector to vehicle speed sensor. Yes GO o 8§87,
@ Using Rotunda Digital Volt-Ohmmeter 014-00407 or - -
equivalent, measure the resistance between the two No ?Eg?\ggfe\gagg%g;wﬁ
wires in the harness o the vehicle speed sensor. ﬁius,ter for shorts ’

@ Resistance should be greater than 500 ohms.
2 isresistance greater than 500 ohms?

SB7 | CHECK VEHICLE SPEED SENSOR RESISTANCE

% - Using Rotunda Digital Volt-Ohmmeter 014-00407 or Yes GO to 8BE&.
equivalent, measure the resistance between the two No REPLACE vehicle speed
wires in the harness to the vehicle spesad sensor. sensor. CHECK
@ Resistance should be 200 - 230 ohms. speedémefer operation
® s resistance within range? :

888 ! CHECK DRIVEN GEAR AND RETAINER CLIP

® Disconnect vehicle speed sensor from Drive gear/clip GQ o 8BY.
transmission. Verify presence of driven gear with all OK
tegleth in good condition and the presence of retainer Drive gear/clip REPLAGE with proper
chip. not OK gear and/or clip.

® Are driven gear and retainer clip OK?
&B9 ] CHECK DRIVE GEAR ON TRANSMISSION

® Verify presence of drive gear on transaxie output Drive gear present GO 1o SB10.

shaft. .

. Drive gear not SERVICE gear.
¢ s drive gear OK? present :
8810 ; CHECK WIRING TC CLUSTER

@ Reconnect vehicle speed sensor wiring. Resistance REPLACE cluster.’
@ Disconnect battery ground cable. between 180 and
& Remove cluster as outlined. 230 ohms
& Using Rotunda Digital Volt-Ohmmeter 014-00407 or Resisiance not as SERVICE

squivalent, measure the resistance between Pins 12 specified connectors/wiring from

and 8 {ground) of Connector A, cluster to vehicle speed
@ Resistance should be 160 - 230 chms. sensor Oircult 150
@ Isresistance withinrange? CHECK speeéome'fer

’ operation.

i Affix odometer sticker to door pillar.
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DIAGNOSIS AND TEST

Instrument Cluster—Electronic

{Continued)

13-01A-22

PINPOINT TEST 8C:
SPEEDOMETER READS CONSTANTLY TOO HIGH OR LOW

TEST STEP RESULT ACTION TO TAKE
$C1 | VERIFY CONDITION
GO 1o 8C2.
8C2 { CHECK ODOMETER ACCURACY
@ Over a known distance, compare the odometer Odometer System OK.
reading with the distance traveled. accurate
Odometer not GO to 8C3.
accurats
SC3 | CHECK VEHICLE SPEED SENSOR DRIVE GEAR
@ Remove vehicle speed sensor from transmission Correct gear GO 10 8C4.
and verify that correct drive gear is instalied for installed
vehicle transmission/axle/tire combination. Incorrect gear INSTALL correct gear
installed with retaining clip.

§C4 | CHECK DRIVE GEAR ON TRANSMISSION CUTPUT

retainer clip is instalied and gear does not slipon
shaft.

SHAFT . )
® Check that correct drive gear is installed on Correct gear REPLACE c!hsmr
transaxle output shafl. installed module.? T
incorrect gear INSTALL correct
installed shaft/gear.
PINPOINT TEST 8D:
SPEED INDICATION JUMPS UP AND DOWN ERRATICALLY
TEST STEP REBULY ACTION TO TAKE
8Dt I VERIFY CONDITION
GO 1o 8D2.
sSD2 [ CHECK VEHICLE SPEED SENSOR DRIVE GEAR
® Remove vehicle speed sensor from transmission. Gear/clip OK GO 10 8D3.
® Check that all gear testh are in good condition, Gear/ clip not OK REPLACE drive gear

and/or retaining clip.

8D3 | CHECK WIRING TO VEMICLE SPEED SENSOR

® Disconnect connector to vehicle speed sensor. Resistance GO to 8D4.
® Using Rotunda Digital Volt Chmmeter 014-00407 or greater than 500
equivalent, check for intermittent resistance ohms
between the two wires in the harness to the vehicle Resistance less SERVICE wiring Circuit
speed sensor.
® Resistance should be greater than 500 chms. than 500 ohms i;?g;;ﬁ?;g Zggggg?r
opens. CHECK
speedometer operation.
S04 | CHECK VEHICLE SPEED SENSCOR RESISTANCE
@ Using Rotunda Digital Volt Ohmmeter 014-00407 or Resistance GO o SD5.
equivalent, check for intermittent resistance at between 200 and
vehicle speed sensor. 230 ohms
© Resistance should be 200-230 ohms. Resistance not as REPLACE vehicle speed
specified sensor. CHECK
speedometer operation.
8D5 | CHECK WIRING TO CLUSTER
@ Reconnect vehicle speed sensor wiring. Resistance REPLAGCE cluster.?
® Disconnect battery ground cable. constant
@ Remove cluster. ;
® Using Rotunda Digital Volti-Ohmmeter 014-00407 or ?ﬁ?esrl:':i??ecne{ ?Eti\ggirs/wiring from
equivalent, measure the resistance between Pin 12 cluster to vehicle speed
and 8 {ground} of Connector A. sensor Circuit 150
@ Resistance shouid be between 200 and 300 chms. CHECK speedome'ier
operation.

2 Affix odometer sticker to door pillar.
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13-01A-23 Instrument Cluster-—Elecitronic 13-014-23

TESTING (Continued)

PINPOINT TEST SE:
ODOMETER DISPLAY READS “ERROR” AND SERVICE SYMBOL ON

, TEST STEP RESULT
SE1 | VERIFY CONDITION

ACTION TO TAKE

REPLACE cluster.

MPH

N
e
5
=3
23

K16686-A

PINPOINT TEST SF.
DISPLAY HAS “8” ILLUMINATED

TEST STEP RESULT
8F1 | VERIFY CONDITION

- ACTION TO TAKE

GO 1o §F2.

K1868%-A

§F2 | DETERMINE IF SPEEDO/ODO MODULE IS ORIGINAL

® Check for mileage sticker on door pillar. Original Display damaged.

o s module original? REPLACE cluster. S
should be illuminated and
odometer should indicate
zero miles.

System OK. Label on
door pillar should
indicate mileage at which
the replacement cluster
was installed.

Replacement

PINPOINT TEST SG:
ODOMETER DOES NOT ACCUMULATE MILEAGE, OR COUNTS 16 KM (10 MILES) AND JUMPS BACK 16 KM (10 MILES)

TEST STEP RESULY ACTION TO TAKE
8G1 | VERIFY CONDITION

Cdometer will not GO0 861,

accumulate

Odometer
accumulates 16
Km (10 miles),
then loses 16 Km
{10 miles)

REPLACE cluster.

s¢2 [ VERIFY SPEEDOMETER

@ Verify that speedometler works properly. Yes
® Does speedometer operate properiy? No

REPLACE cluster.
GO to Pinpoint Test 88.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST 8H:
ODOMETER READING INCORRECT

TEST STEP RESULY ACTION TO TAKE
§H1 | VERIFY CONDITION
@ Enter self-diagnosis as outlined. No REPLACE cluster.
© Doescluster flash? Yes GO 1o Pinpoint Test 8B 1.

PINPOINT TEST 8J:
MILEAGE CONSTANTLY READS TOO HIGH ORLOW

TEST STEP RESULT
SJ1 | VERIFY CONDITION

ACTION TO TAKE

GO to &J2.

$J2 | CHECK SPEEDOMETER

® Perform Pinpoint Test 8C. Yes GO o 843.

® lssystem OK? No GO to Pinpoint Test SC.
$J3 | CHECK DISPLAY o

@ Perform Pinpoint Test TB. Yes GOto Sd4. ]

® Issystem OK? No GO to Pinpoint Tast TB.
Sdd | CHECK ODOMETER MEMORY

® Perform Pinpoint Test SH. Yes System OK

@ issystem OK? ' No GO to Pinpoint Test SH.

PINPOINT TEST 8K:
TACH ALWAYS IRDICATES TOO HIGH OR TOO LOW —NO TACH INDICATION / TACH INDICATION ERRATIC

TEST STEP RESULY ACTION TO TAKE
SK1 | VERIFY CONDITION
@ Make sure engine is operating properly and is not GO 1o BK2.
misfiring.
SK2 | CHECK WIRING
® Disconnect baitery ground cable. Yes REPLACE clusier.
@ Hemove cluster as outlined. RECHECK operation.
® Measure resistance between Connector A, Pin 20 No SERVICE wiring Circuit 11
and coil. for open circuit.

@ Wiggle connections and wiring near coil to check for
intermitient connection.
@ Isresistance less than 100 ochmse?

PINPOINT TEST FA:
INSTANTANEQUS FUEL ECONCMY ALWAYS READ O MILES/GALOR S8 L/ 100 Ki OR 98 MILES/GASOROL/ 100 KM

TEST STEP RESULT ACTION 7O TAKE
FA1 | VERIFY CONDITION
GO o FAZ.

FAZ [ CHECK SPEEDOMETER OPERATION

® Verify that speedometer is operating properiy. Yes GO to FAS.

@ Doesspeedomeler operale properly? No GO to Pinpoint Test SF.
FA3 } CHECK CONTINUITY OF CIRCUIT 305 (FUEL FLOW)

® Verify continuity and absence of shorts in Circuit Continuity and no GO 1o Pinpoint Test FD4.

308. shorts

No continuity SERVICE wiring Circuit
and/or shorts 308 as required.

FA4 | CHECK FOR FUEL FLOW PULSES

@ Verify proper operation of fuel flow function in PCM. Yes REPLACE EIC.
Refer toSPowerZs'am Conirol/ Emissions Diagnosis No - SERVICE or REPLAGE
Manual. ’ EiC or fuel flow sensor
& Does fuel fiow operate properiy? system as required.

3 Canbe purchased as a separate ifem.
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DIAGNOSIS AND TEST {Continued)

trument Cluster—Electronic

13-014-25

PINPOINT TEST FB:
TRIP DISTANCE DOES NOT ACCUMULATE

Manual.*

TEST STEP RESULT ACTION TO TAKE
FB1 { VERIFY CONDITION
GO ic FB2.
FB2 | CHECK SPEEDOMETER OPERATION
® Verify that speedometer is operating properly. Yes REPLACE cluster.
® Does speedomater operate properly? No GO to Pinpoint Test SF.
PINPOINT TESTFC:
DTE DOESNOT GO BELOW 322 KM (200 MILES) WITH FUEL TARNK EMPTY
DTE ALWAYS READS ZERO
TEST STEP RESULT ACTION TO TAKE
FC1 | VERIFY CONDITION
GO FG2.
FC2 | CHECK FUEL GAUGE
® Verify that fuel gauge is operating properly. Yes GO 1o FQ&
o Does fuel gauge operate properiy? No GO to Pinpoint Test ED or
FE.
FC3 ¥ CHECK SPEEDOMETER
@ Verify that speedometer is operating properly. Yes GO 1o FC4.
¢ Does speedometer operate properiy? No GO to Pinpoint Test SB.
FC4 l CHECK FORFUEL FLOW PULSES
@ Verify proper operation of fuel flow function in PCM. Yes REPLACEEIC.
Refer to Powertrain Control/Emissions Diagnosis No SERVICE or REPLACE

PCM or fuel flow sensor
system as required.

PINPOINT TEST FD:
CO DISPLAYED, GAUGE BLANKS OUT FUEL TANK SYMBOL AND LIGHTS TOP TWO AND BOTTOM TWO BARS OF GAUGE

TEST STEP

RESULY

ACTION TO TAKE

FD1 | VERIFY CONDITION

® Does CO display?

Yes

GO toFD2.

Fp2 | CHECK FUEL TANK SENDING UNIT AND PUMP WIRING
AT FUEL TANK SENDING UNIT AND PUMP

@ Disconnect ground cable to battery.

@ Lower fus!tank to gain access o fusel tank sending
unit and pump connector.

® Unplug fuel sender connector.

@ Jumper variabie resistance terminal and ground

terminal of harness together.

Reconnect battery.

Turn ignition switch from OFF 1o RUN.

Check digital fuel remaining display for CO or C8.

[

NOTE: it may take several minutes for the fuel gauge
to respond.

CO displayed
CS displayed

GO to FD4.

GO to FD3. REMOVE
jumper.

FD3 | CHECK FUEL TANK SENDING UNIT AND PUMP

@ Turn ignition switch to OFF.

& Measure the resistance of the fuel tank sending unit
and pump at the sender terminals.

@ Verify that the resistance is between 11 and 168
ohms.

Resistance
between 11 and
168 ohms

Resistance not as

specified

INSPECT fuel tank
sending unit and pump
wiring connector female
terminals for flash or
loose fit. SERVICE as
required.

REPLACE fuel tank

sending unit and pump.

4 Canbepurchased gs a separate item.
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13-014-26 Instrument Cluster—Elecironic 13-014-26
{Continued)
PINPOINT TEST FD:
CODISPLAYED, GAUGE BLANKS OUT FUEL TANK SYMBOL AND LIGHTS TOP TWO AND BOTTOM TWO BARS OF GAUGE
{Continued)
TEST STEP RESULT ACTION TO TAKE
FD4 | CHECK FUEL TANK SENDING UNIT AND PUMP WIRING

AT CLUSTER

@ Disconnect ground cable {o battery. Yes REPLACE cluster. AFFIX

@ Removs cluster and secure connectors from odometer sticker 1o door
shorting. piliar.

® Jumper variable resistance terminal and ground No SERVICE fuel tank
terminal of harness together at sender. sending unit and pump

® Verify condition between Pins 8 and 8 (ground) of

cluster Connector A.

wiring for open circuit.

PINPOINT TEST FE:
CE DISPLAYED, GAUGE BLANKS OUT TANK SYMBOL AND LIGHTS TOP TWO AND BOTTOM TWO BARS OF GAUGE

TEST STEP RESULT ACTION TO TAKE
FE1 | VERIFY CONDITION
& Does CS display? Yes GO tcFE2.
FE2 | CHECKFUEL TANK SENDING UNIT AND PUMP WIRING
AT CLUSTER
@ Disconnect ground cable o battery. Resistance REPLACE cluster.®
@ Remove cluster and secure connectors from between 11 and
shorting. 168 chms
@ With an ohmmeter, measure resistance between ; ot
Pins 6A and 8A (SIG GND) of harness. Res;s;t.arme not as Short exists in hamgss or
: . . specified fuel tank sending unit and
@ Verify that the resistance is 11 ohms or greater pump. GO to FE3
{normally 11t0 168 chms). ) ’
® lgresistance at least 11 ohms?
FE3 ] CHECGK FUEL TANK SENDING UNIT AND PUMP WIRING
® Disconnect ground cable to battery. Resistance REPLACE fuel tank
@ Lower fuel tank to gain access to fuel tank sending between 11 and sending unit and pump.
unit and pump connecior. 168 ohms
@  Unplug connector to fuel tank sending unit and Resistance not as SERVICE fuel tank
pump. o . :
© Measure resistance between Pins 6 and 8 (GND) of specified ;?;?: ;%SZ'; f:;%ﬁgm?
harness Connector A. :
© Verify that resistance is greater than 10,000 ohms.

INACCURATE FUEL INDICATION—FULL NOT N

PINPOINT TEST FF:

DICATED WHEN FUEL TANK IS FULL—EMPTY NOT INDICATED WHEN
FUEL TANK IS EMPTY

TEST STEP

RESULT

ACTION TO TAKE

FF1 | VERIFY CONDITION

GOtoFF2.

FFra2 l CHECK FUEL GAUGE RESPONSE

@
@

[ - ]

Disconnect ground cable to battery.

Lower fuel tank (if necessary) to gain access to fuel
tank sending unit and pump connections.

Connect a 43 ochm (£ 1 percent) resistor in place of

fuel tank sending unit and pump. Verify resistance of
resistor prior to test.

Reconnect battery.

Turn ignition key to RUN.

Fuel gauge should illuminate 2 to 3 bars.

Fuel remaining should read 13t 15L (3 to 4 gal).

Yes

No

GO to FF4. TURN ignition
OFF.

1 GO to FF3. TURN ignition

OFF.

Does gauge read properly?

5 Affix odometer sticker to door pillar.
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13-01A-27 Instrument Cluster

DIAGNOSIS AND TESTIN

{(Continued)

PINPOINT TEST FF:
INACCURATE FUEL INDICATION - FULL NOT INDICATED WHEN FUEL TANK IS FULL-——EMPTY NOT INDICATED WHEN
FUEL TANK IS EMPTY (Continued)

TEST STEP RESULY ACTIONTO TAKE
EE3 | CHECK HARNESS RESISTANCE
@ Disconnect ground cable o battery. 42-45 ohms REPLACE cluster.
® Remove cluster and secure connectors from Not betwesn 42 SERVICE Gircuit 20 as
shorting. .
® With a 43 chm resistor in place of fuel sender, and 45 ohms required.
measure resistance between Pins 8 and 8 of
Connector A.
FF4 | CHECK FUEL TANK SENDING UNIT AND PUMP
@ Disconnect ground cable to battery. Yes GO to FF5.
® Check fuel tank sending unit and pump for binding, No SERVICE or REPLACE

sticking, misalignment, eic.

® issender OK? fuel tank sending unit and

pump as required.

FF5 | CHECK FUEL TANK

@ Check fuel tank for dents, bulges or other damage. Yes
@ Check for proper installation of fuel tube. No
® Are fuel tank or fuel tube OK?

‘GO to FFE.

REPLAGE fuel tank or fusi
tube. .

FF6 | CHECK FUEL VAPOR SYSTEM

& Check for blockage of fuel tank vapor valve, tubing Yes System OK. Fault caused
or carbon canister. Refer to Section 10-00. by other vehicle system.
® lssystem OK? No SERVICE or REPLACE as
required.

PINPOINT TEST FG: DOOR AJAR WARNING NEVER/ALWAYS COMES ON

) TEST STEP RESULT ACTION TO TAKE
FG1 | VERIFY CONDITION
Always on GOioFG2.
Never on GO tc FG4.
FG2 | CHECK SWITCHES
@ The following steps are to be repeated for each Yes GO to FG3.
door ajar switch. Start with the drivers door, then No SERVICE the last switch
front passenger, then rear passengers. tested
@ Turn ignition switch to OFF. This resets the warning. :
& Pull connector off of the door ajar switch.
@ Turn ignition switch to RUN.
® Check message center for warning.
® Repeat until no warning is displayed or ali door
switches are disconnected.
@ Iswarning still displayed?
FGS | CHECK CIRCUIT 627 (BK/O)
® Turn ignition switch to OFF. No REPLACE cluster.®
® Remove electronic instrument ciuster. PR
® Check continuity between Pins 17 and 8 of Yes (SBE%R/VOE?;EO?QES:; 627
Connector A. :
@ s there continuity?
FG4 | CHECK SWITCH
@ Turn ignition switch o OFF. Yes SERVICE door ajar
@ Pull connector off of the problem door ajar switch. switch.
& Connect a jumper wire from Circuit 627 (BK/O} at No GO to EGS.

the harness connector to ground.
Turn ignition switch to RUN.

Check message center for warning.
is warning displayed?

[

6 Affix odometer sticker to door pillar.
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AGNOSIS AND TESTING (Continued)

Instrument Cluster

13-014-28

PINPOINT TEST FG: DOOR AJAR WARNING NEVER/ALWAYS COMES ON (Continued)

TEST STEP RESULT ACTIONTO TAKE
FGE | CHECK WIRING
@ Leave jumper wire connected as in FG3. Yes REPLACE EIC.
@ Turn ignition switch to OFF. No SERVICE Circuit 827
® Remove electronic instrument cluster. {BK/ O} for open
@ Check continuity between Pins 17 and § of ’
Connector A.
@ Isthere continuity?
PINPOINT TEST FPE:
WASHER FLUID NEVER ILLUMINATES OR ILLUMINATED AT ALL TIMES
TEST STEPR RESULT ACTIONTO TAKE
FP1 | VERIFY CONDITION
® Warning never on. Drain fluid from reservoir. Warning never on GO o FPR2.
& Warning on at all times. Fill reservoir. ; :
® Turn ignition to RUN and actuate wiper/washer ?;jr::;mg on at ail GO toFPe.
switch. . -
@ Check system scanner for washer fluid warnings. Warning always GO0 FPT. -
illuminates when
washer fluid is
used
Fp2 | CHECK SENSOR
@ Ensure washer fluid is drained from reservoir. No REPLACE sensor.
@ Disconnect electrical connecior from windshield Yes GO to EP3
washer fluid sensor. :
® (heck sensor for continuity.
& ls there continuity?
FP3 | SENSOR VOLTAGE CHECK
@ Reconnect sensor. No TEST wiper/washer
® Turn ignition to RUN and actuate wiper/washer switch. Hefer to Section
switch. 11-05. CHECK foran
@ Measure voltage {with respect to ground) at wiper open between sansor and
washer fivid sensor. switch.
@ ls voltage greater than 9 volis? Yes GO 1o ED4.
FP4 | CHECKFORINTERMITTENT CONNECTION AT
CLUSTER
® Remove cluster from dash. Do not disconnect. Yes SERVICE ConneciorBor
@ Turn ignition to RUN and actuate wiper switch. flexible circuit on cluster.
® With wiper switch activated, wiggle Connecior B No GO o EPS
and check connection. .
@ is connection intermitient?
FP5 | CHECK VOLTAGE AT CLUSTER
@ Remove cluster as ocutlined. No CHECK Circuit 298 for an
® Turn ignition to RUN. . open or short.
® Actuate washer fluid switch and measure voltage at Yes BEPLAGE ciuster
Connector B, Pin 15 1o ground. ‘ )
® Isvoliage greater than 9 volis?
FP8 | CHECK VOLTAGE AT CLUSTER
® Remove cluster as outlined. No REPLACE cluster.
@ Turn ignition to RUN and measure voitage at Yes | CHECK Cireuit 298 for a
connecior B, Pin 15 {o ground. .
short to battery or run
2 is voltage greater than 3 volis? Circuits.
FP7 | CHECK SENSOR
® Ensurereservoiris full. No CHECK for an open or
@ Disconnect elecirical connector and windshield shortin Ciroult 94 1.
washer ﬂai@ rgservo%r. Yes REPLACE sensor.
® Check continuity across sensor.
® s there continuily?
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$13-071A-20 Instrument Cluster—Electronic 13-01A-29

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEET Fix
HEADLAMP, REAR LAMP OUT WARNING ALWAYS ON

TEST STEP RESULT
Fi1 | VERIFY CONDITION

ACTION TO TAKE

GO toFiz.
Fiz | CHECK EXTERIOR BULBS
@ Check low beam headlamp bulbs. Yes &GO to Fi3.
& Check brake lamp bulbs. No SERVICE bulbs.

@ Checkrear park lamp bulbs.
® Are bulbs OK?

Fig | CHECK LAMP OUTAGE MODULE INPUTTO
ELECTRONIC INSTRUMENT CLUSTER

@ Disconnect lamp cutage module from wiring Yes
harness. {Refer to Section 13-08 for location and No
vemoval procedure.)

@ Turn ignition switch to RUN.

GO to Fl4.

GO io Section 13-08 1o
iroubleshoot lamp outage

& Does warning message remain on? module.
Fi4 | CHECKFOR SHORT TO GROUND INELECTRONIC
CLUSTER HARNESS :
® With lamp cutage module disconnecied, disconnect Yes SERVICE circuit shorted
elecironic instrument cluster. to ground.
@ Turn ignition switch to RUN. No REPLACE slectronic

® Check continuily between Ground, Pin 8, Circuit 563
{0/ Y) and the “Headlamp Cut’” warning, Pin 3 {130
R/LG) on the cluster harness connector,

@ Check continuity between Ground, Pin 8 (563 0/Y}
and the “Rear Lamp Out” warning, Pin 5 (125 Y/R).

® Check continuity between Ground, Pin 8{563 O/W)
and the “Hear Lamp Qut” warning, Pin 5 (135 Y/R).

Blectronic Instrument Cluster Harness
Connscior

insirument cluster.

130 RILG

ADLAMP
HEADLAVE™——1 5, 0

135 Y/R -

REAR LAMP ™™
QuT

UM

Jf:lui 1F“M‘\ﬁ

MOOCOOOCOO

K18675-A

@ s there conlinuily?

PINPOINT TEST Fud:
“CHECK LOW OIL” LEVEL WARNING IS ALWAYS ON

TEST STEP RESULT
Fdi ! VERIFY CONDITION

ACTION TO TAKE

GO to FJd2.

FJdz {CHECKTEMEOUT

® Parkvehicie on level surface. Yes
@& Check engine ofl level with dipstick. Fifl to FULL No
mark with proper motor oil.

Turn ignition switch to OFF.

Wait for more than two minutes.

Turp ignition switch 1o HUN.

Check messages for oil level warning.
is warning displayed?

GOtoFd3.

System operatling
properly.

[ K
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Instrument Cluster—Electronic

13-01A-30

IAGNOSIS AND TESTING (Continued)

PINPOINT TESTFJ:

TEST STEP

“CHECK LOW O LEVEL WARNING IS ALWAYS ON (Continued)

RESULT ACTION TO TAKE

FJ3 | CHECK SENSOR

Turn ignition switch to OFF.
Disconnect wire from oil level sensor.
Wait for more than two minutes.

Turn ignition switch to RUN.

Check messages for oil level warning.
is warning displayed?

@20 00e@s8

GO o Fd4.
> SERVICE oil level sensor.

Yes
No

FJdé | CHECK WIRING

& Remove electronic instrument cluster.
® Disconnect wire from oil level sensor.
@ Measure resisiance from electronic instrument

Pin 8 or ground.
@ Circuit shouid be open.
@ ls circuit open?

cluster harness Connector A, Pin 14 to Connector A

REPLACE cluster.

> SERVICE Circuit 258
{W/PK) for short.

Yes
No

REMOVAL

ND INSTALLATION

Cluster Assembly

Federal law requires that the odometer in any
replacement speedometsr/odometer must
register the same mileage as that registered on
the removed speedometer/odometer. Service
replacement speedomeler/odometers and
odometer modules with the mileage preset to
actual vehicle mileage are available through Ford
Electronic Service Centers. In nearly all
instances, the mileage continues {0 accumulate
in the odometer memory even if the odometer
does not display mileage. This mileage can
usually be verified by the electronic service
centers. Contact the service center for
instructions to recelve a replacement
speedometer/odometer or odometer module
with the mileage preset to actual mileage.

it the actual vehicle mileage cannot be verified,
the service center will supply a
spesdometer/odometer or odometer module
with the odometer display preset to zero (“0”")
miles and the service odometer segment 8"’
lluminated in the vicinity of the odometer display.
In addition, an odometer mileage sticker is
supplied with the replacement odometer. This
sticker must display the estimated vehicle
mileage and is o be affixed to the driver’s door.

Removal
1. Disconnect battery ground cable.
2. Remove two lower trim covers.

3. Remove steering colurnn cover and disconnect
two screws retaining PRNDL cable to cluster.

4. Hemove cluster irim pansl.

NOTE: Switch module must be disconnected from
cluster to remove trim panel.

5. Rermove four cluster retaining screws.
8. Pull bottom of cluster toward steering wheel.

7. Reaching behind and underneath cluster,
disconnect three conneciors.

8. Swing bottom of cluster out to clear top of cluster
from crash pad and remove cluster.

Insialiation

1. Insert top of cluster under crash pad, leaving
botiom out.

2. Connect thres connectors.

@

Seat cluster and install four retaining screws.

4. Connect battery ground cable and check cluster
operation.

5. Connect PRNDL. Check PRNDL dial alignment
and adjust if necessary. Install steering column
cover.

6. Connect switch module to cluster and install
cluster trim panel.

7. Install two lower trim covers.

sk Assembly

Removal

1. Remove instrument cluster as outlined.
2. Set cluster on clean surface facing up.
3. Remove warning indicator bulbs.

NOTE: Mask will not remove from backpiate
unless bulbs are removad.

4. Remove five screws retaining mask fo backplate.

5. Disconnect switch connector from backplate and
remove mask.

installation
1. Insert switch connector info mask.

2. Place mask on backplate and install five retaining
SCTews.
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13-01A-31

REM

VAL AND INSTALLATION (Continued)

instrument Cluster—Electronic

3. Install warning indicator bulbs.
4. Insiall cluster as outlined.

Removal
1.  Remove two lower trim covers.

2. Remove cluster trim panel.

NOTE: Switch module must be disconnected from
cluster o remove trim panel.

3. Remove two switch module retaining screws and
remove switch module.

instaliation

1.  Mount switch moduie to trim panel and install two
retaining screws.

2.  Connect switch module to cluster and install
cluster trim panel.

3. Install two lower trim covers.
4. Test switch module with cluster illuminated.

Yehicle Speed Sensor
Refer to Section 10-03.

Fuel Lines
Tools Regulred:

© EFI-CFIFuel Pressure Gauge TBOL-9974-B

WARNING: FUEL SUPPLY LINES WILL REMAIN
PRESSURIZED FOR LONG PERIODS OF T
AFTER ENGINE SHUTDOWN.

This pressure must be relieved before servicing the
fuel system. A valve is provided on the fuel rail
assembly for this purpose. Attach EFI-CFI Fuel
Pressure Gauge T80L-8974-B to fuel diagnostic valve
on fuel rail assembly. Pressure in fuel system may now
be released.

Fuel Pump and Sender Unit Assembly
Tools Required:

® Rotunda Fuel Storage Tanker 034-00002

® Rotunda Fuel Storage Tanker Adapter Hose
034-00012

® Fuel/Tank Sender Wrench T86T-8275-A
Removal

1. Place vehicle on hoist. Do not raise.

2. Depressurize fuel system as outlined.

3.  Remove fuel from fuel tank using Rotunda Fuel
Storage Tanker 034-00002 and Adapter Hose
034-00012 or equivalent.

4. Raise vehicle on hoist. Refer to Section G0-02.

5. Remove fuel tube. Remove fuel tank support
strap (8092) band fasteners nearest front of
vehicle. Carefully lower front of fuel tank and
disconnect fuel and fuel tank vent tube (SA086)
and elecirical connector. Remove fuel tank to
bench.

6. Remove dirt that has accumulated around fuel
pump and fuel tank sending unit and pump so dirt
will not enter tank.

7. Turn fuel pump locking retainer ring (9C385)
counterclockwise using Fuel Tank Sender
Wrench T86T-9275-A. Remove locking ring, fuel
pump and fuel tank sending unit and
pumpasssmbly.
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13-01A-32

Instrument Cluster—Elecironic

INSTALLATION (Continued)

K8945-D
Part Part .
ftem Number Description ftem Mumber Description
1 | 14408 . Wiring Harness Assembly 7 ¢ Float, Part of SH307 Fuel
2 lgcass Locking Ring Tank Sending Unit and Pump
; ; 8 | — Variable Resistor, Part of
3 | OHB07 izzgank Sending Unit and QH;%O? Fuel Tank Sending
4 |N803861-S | O-Ring o | S:g;;:d ;’ P
g | — Retainer Ring, Part of 9002 . 9
Fuel Tank 0 |- Locating Tab
6 | — L.ocking Slots 11— gmp
(Continued) 2 |- stent
TK8945D

instaliation .

1. Clean fuel tank sending unit and pump mounting
surface at fuel tank.

2. Apply a light coating of Premium Long-Life
Grease XG-1-C (ESA-M1C75-B) or equivalent on
a new seal ring and install seal ring and fuel tank
sending unit and pump assembly. Secure by
rotating locking ring clockwise against stop.
Ensure seal remains in place.

3.  Support fuel tank under vehicle and connect fuel
and vent lines and electrical connector.

4. Install fuel tank. Secure fuel tank support strap.

8. Install fuel tube. Fill fuel tank with a minimum of 38
L {10 gal} of fuel.

8. Turn ignition switch to ON then OFF at three

second intervals {with EFI-CFIl Fuel Pressure
Gauge T80L-9974-B or equivalent), until fuel
pressure builds to 270 kPa (30 psi).

7. Startvehicle, chack fusl gauge operation and
check for fuel leaks.

Electronic Low Fuel Warning Assembly
Removal and Instaliation
1. Remove instrument cluster as outlined.

2. Remove screw retaining assembly {o cluster and
remove assembly.

3. Toinstall, position assembly on cluster and install
retaining screw. Tighien screw 10 0.8-1.4 Nem
{8-12 ib-in).

4. Install instrument cluster as outlined in Section
13-00.
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13-01A-33 Instrument Cluster-—Elecironic 13-01A-33

REMOVAL AND INSTALLATION (Continued)

Off Pressure Switch The pressure switch-type unit used with the warning
indicator systems is not interchangsable with the
3.0L Mulliport Fusl Injection (MFI) Engine variable resistance-type unit used with the gauge
system. Refer to the Master Parts catalog for proper
2 yd paris usage.

FRONT OF X
ENGINE 3.0L Engine
Tool Required:

@ Remover/Replacer Tool B7L-9278-A
Removal and Instaliation

1. Disconnect wire at oil pressure sender (9278)
and remove oil pressure sender using
Removal/Replacer Tool T87TL-8278-A.

> 2. Toinstall oil pressure sender, coat threads with
57 Pipe Sealant with Teflon® DBAZ-19554-A
{(ESG-M4G194-A) or equivalent and install in
fitting.

3. Tighten oil pressure sender to 19'Nom (14 1b-t)
using Removal/Replacer Tool T87L-9278-A.

4. Install electrical connector to switch.
5. Start engine and check for ol leaks.

CYLINDER BLOC 3.8L Engine

ASSY N Tool Required:
{S?ELN%%%%S%%EE | W @ Remover /Replacer Tool 871.-9278-A
TIGHTEN -
16-22 Nem {12-16 LB-FT) K14880-B Removal
1. Remove washer solvent/coolant recovery botile.
2. Release drive belt tension and position drive belt
3.8L MFI Engine ooy © °
Oll PRESSURE i i
VIR ASSY SWITCH 9578 TG 3.  Remove belt idler pulley below power steering

pump.
4. Disconnect wire from oil pressure sender and

remove oil pressure sender using
Removal/Replacer Tool T87L-8278-A.

instaliation

1. Apply Pipe Sealant with Teflon® D8AZ-19554-A
(ESG-M4G 194-A) or equivalent to threads of oil
pressure sender. Install oil pressure sender using
Removal/ Replacer Tool TE71.-8278-A. Tighten to
11-24 Nem (8-17 lb-f1).

2. Install idler puiley. Tighten boit to 70-85 Nem
(52-70 b-1).

3. Instal drive belt.

4. Insiall washer solvent/ coolant recovery bottle.
Top off fluids.

5. Start engine and check for leaks.

K125678

CAUTION: Instaliation of the wrong part will result
in an Inoperative oll pressure indicating system
and a damaged sender unit or gauge.
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13-014-34

13-01A-34 instrument Cluster—Electr

SPECIFICATION
TORQUE SPECIFICATIONS ROTURNDA EQUIPMENT
Description Merm Lb-Ft Model Description
Cluster Retaining Screw 0.8-1.4 8-12 014-00407 Digital Volt-Ohmmeter
{Lb-In) 034-00002 Fuel Storage Tanker

Ol Pressure Switch 3.0L MF! 19 14 034-00012 Fuel Storage Tanker Adapter Hose

Oii Pressure Switch 3.8L. 11-24 8-17

idier Pulley Bolt 70-88 52-70

PARTS CROSS-REFERENCE

SPECIAL SERVICE TOOLS

Base Part # Part Name Qld Part Name
8002 Fuel Tank

2082 Fuel Tank Support
Strap

Toot Number/
Description llustration

T80L-9874-B
EFi{-CFi Fuel Pressure Gauge 9278

Cil Pressure Sender

9280 Fuel Gauge
9281 | Fuel Tube .,
SA0BS6 Fuel Tank Vent Tube

9C385 Fuel Pump Locking
Retainer Ring

SH307 Fuel Tank Sending Unit
and Pump

T86T-9275-A
Fuel Tank Sender Wrench

T871L-9278-A
Removal/Replacer Tool

Y87L-9278-A
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13-018-1 Instrument Cluster—Conventional

SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Instrument ClUSTer.corvcrriiracarnrcacsraconsavssscasosarnsassas 13-018-1 Bulb, Humination..ccocwmiarrscmmreiosincosssmscacnnisarsanss
Magnelic GaUGES .viririiminemmmcnioicmiasonrsosssasosnans 13-01B-3 Flexible Printed Circuit ..
DIAGNOSIS AND TESTING Instrument ClUsier..ccccommisrcsinsssomssscsorsasssnssansavssass
GAUGES veevunvrerrreacsrioonmasosasssssssssomnrroonsamonssnssasssssses 13-018-3 Low Fuel Warning Assembly, Electronic....ccvvraueens 13-018-6
Printed CIrCUIl ociarorcsarmosnsasssecsssrassnsaasansavssnrraassens 13-018-3 SPECIFICATIONS . ...ccommcnvseiesssmirmccrascansassusernosonrssonns 13-018-6
YVEHICLE APPLICATION .ccconrcorricosirensssrnssermnisenrecsons 13-01B-1
VEHICLE APPLICATION
Taurus/Sable.

DESCRIPTION AND OPERATION

Instrument Cluster
Taurus

The standard instrument cluster contains a
speedometer, fuel gauge, temperature gauge,
odometer, and trip odometer. It also contains high
beam, fasten safety belts, brake, charge and oil
pressure warning indicators. The optional Sable
instrument clusier is supplied with the Taurus vehicle
when diagnostic warning indicators are ordered
(Standard on LX).

Taurus— Standard

/5

o S—

CHECK
ENGINE

Ki3972-B
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13-01B-2 Instrument Cluster—Conventional 13-018-2

DESCRIPTION AND OPERATION (Continued)

item Description ftem Description

1 Safety Belt Indicator & LH Turn Signal indicator

2 Liftgate Ajar indicator 7 High Beam Indicator

3 Air Bag Readiness indicator 8 Charging System Indicator

4 Check Engine /Malfunction indicator 8 Anti-Lock Brake Indicator
Lamp (MiL} 10 L.ow Oil Pressure Indicator

5 RH Turn Signal Indicator i1 Brake System Indicaior

{Continued) TK139728
Sable

The Sable instrument cluster contains a speedometer
with trip odometer, fuel gauge, temperature gauge and
tachometer. The cluster also contains a high beam,
turn signals, fasten safety belts, brake, oil pressure,
liftgate ajar {station wagon only} and charge warning
indicators. An optional cluster with diagnostic warning
indicators is also available {(standard on LS).

Sable LS/ Taurus LX (Standard) Sable/ Taurus (Optional)

K13973-B
item Description item Description

1A Lamp Out g RH Turn Signalindicator
2A Low Fuel Indicator 10 LH Turn Signal indicator
3A Low Washer Fluid indicator it High Beam Indicator
48 Liftgate/Door Ajar Indicator 12 Charging System {Amp) indicator
5A Check Oil indicator 13 Brake Warning Indicator

8 Alr Bag Readiness Indicator 14 Anti-Lock Brake Indicator

7 Check Engine Indicator 15 Low Qil Pressure Indicator

8 Safety Belf indicator A Not included on Sable Standard Cluster

{Continued) B8 Standard on Station Wagon
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13-018-3

DESCRIPTION AND OPERATION (Continued)

instrument Cluster—Conv

Taurus SHO

) AFMKI000 7

‘w%e;b%& oMy 8

PREMIYN RECOMMENDED

§ LOW COOLANT | g,

fmih

ftem Description

1 Lamp Out

2 L.ow Fuel Indicaior

3 Low Washer Fluid Indicator
4 {_iftgate/Door Ajar Indicator
& Check Qil Indicator

6 Air Bag Readiness Indicator
7 Malfunction Indicator

{Continued)

K17130-A
item Description

8 Saiety Belt indicator

g RH Turn Signal Indicator
10 L.ow Coolant indicaior
11 LH Turn Signal indicator
12 High Beam indicator
13 Charging System {Amp) Indicator
14 Brake Warning Indicator
i85 Anti-Lock Brake indicator
16 Low Oil Pressure indicator

Magnetic Gauges

CAUTION: Do not remove magnelic gauge
pointers; the gauge cannot be recalibrated.

NOTE: An instrument voltage regulator ({VR) is not
required for this system.

DIAGNOSIS AND TESTING

Printed Circuit

The printed circuit which supplies current to the
instrument panel indicators, gauges, and some clocks,
is made of copper foit which is bonded to a polyester
base film (usually referred 1o as Mylar).

The printed circuit is mounted 1o the cluster housing
and due to its location, cannot be easily inspected
and/or tested in the vehicle. This makes the printed
circuit vulnerable to damage when a probe is used for
in-vehicle testing as the probe can pierce the printed
circuit or in some cases, burn the copper conducior.

Since there is no approved grocedure for in-vehicle
testing of the printed circuit, it must be removed for
visual inspection. If no visual damage is evident, each
circuit should be tested with an chrmmeter. i an open
circuit or short is detected, the printed circuit must be
replaced.

Gauges

Refer to Section 13-02 for diagnosis and removal and
installation of the speedometer or odometer.
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13-018-4 Instrument Cluster—Conventional

DIAGNOSIS AND TESTING (Continued)

Refer to Section 13-08 for diagnosis and removal and
instaliation of the fuel gauge.

Refer 1o Section 13-04 for diagnosis and removal and
installation of the charging sysiem gauge or warning
indicator.

Refer to Section 13-05 for diagnosis and removal and
installation of the tachometer, oil pressure, coolant
temperature gauges or warning indicators.

Refer to Section 13-08 for diagnosis and removal and
installation of miscellaneous gauges or warning
devices.

REMOVAL AND INSTALLATION

Instrument Cluster
Removal and Instaliation
1. Disconnect battery ground cable.

2. Remove ignition lock cvlinder assembly {refer to
Section 11-04) to permit removal of steering
coiumn shrouds.

3. Remove steering column trim shrouds.

4. Remove screws retaining lower LH and radio
finish panels {one screw each) and remove
panels by snapping out.

8. On Taurus vehicles only, remove clock assembly
{or clock cover) to gain access o finish panel
screw behind clock. Refer to Section 13-07.

6. Remove seven clusier opening finish panel
retaining screws, and one jam nut behind
headlamp switch. Remove finish panel by rocking
upper edge toward driver,

Taurus

7. Oncolumn shift vehicles only, disconnect
transaxle range indicator cable from column (one
screw and cable toop).

8. Disconnect upper speedometer cable from lower
speedometer cable in engine compariment.

9. Remove four screws retaining cluster to
instrument panel and pull cluster assembly
forward. "

10. Disconnect ciuster electrical connectors and
speedometer cable. Press cable latch to
disengage cable from speedometer head, while
pulling cable away from cluster. Remove cluster.

11. Toinstall, reverse Removal procedure and
calibrate the transaxle range indicator using the
thumbwheel.

4

K17206-4
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13-01B-5 Instrument Cluster—Conventional 13-01B-8

TALLATION (Continued)

Part Part
item Number Description ltem HNumber Description
1 11686 Lamp Switch Knob Assy 6 | 044F88 Instrument Panel Control
2 1044D70 instrument Panel Cluster Opening Cover Assy
Assy 78 | NBD4306-8368B | Upper instrument Panel
3A | NBO6715-S36B | Screw (4 Req'd) Cluster Screws (2 Req'd)
4 | 04BAT2 Steering Column Opening 8 | — instrument Panel Cover and
Cover Assy P'aci Assy
5B | N804308-536B | Lower insirument Panel AL Tighten to 9-14 Nem (80-124
Cluster Screws (2 Reg'd) 5 S’“m} (
- — ighten to 2-3 Nem {18-27
{Continued) Lb-tn)
TK17206A

Sable

K17207-A
Part Part
ltem Number Description item Number Descriplion
i 11666 L.amp Switch Knob Assy 7B | N8D43086-5388 | Instrument Panel Cluster
2 |044D70 instrument Panel Cluster Assy Screws (5 Req'd)
Assy 8 | 044F58 Snstrument Panel Control
3A | N804306-S36B | Screw (4 Reg'd) Opening Cover
4 | 04BAT72 Steering Column Opening O Instrument Panel Cover and
Cover Assy P'ad Assy
5 | 044A92 instrument Panei Upper Al Tighten to 8-14 Nem (80-124
Center Finish Panel Assy L.b‘g“)
6B | N804308-S36B | Instrument Pane! Upper B |— Tighten 1o 2-3 Nem (18-27
Center Finish Panel Screw Lb-in)

{Continued} TK17207A
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13-018-6 Instrument Cluster—Conventional 13-018-6

REMOVAL AND INSTALLATION (Continued)

Bulb, Humination 4. Remove speedometer and gauges. Refer to

Hemoval and Installation Section 13-02.

-, 5. Hemove clips using long-nose pliers. Squeeze
%%%%ﬁg;g%%ﬁ%fﬁ%ﬁé%%ﬁ%%%%§§§é§ bqih ends of cEép equaiﬁ_y 80 that locking ears w§!§
IMPROPERLY HANDLED. WEAR EYE PROTECTION slide through .cilp opening in backpiate. Push clip
WHERN SERVICING ILLUMINATION BULBS. through opening.

CAUTION: Do not overbend clips as they may

1. Hsmove instrument clusier as outlined. break
2. Allow llumination bulbs to cool before servicing. 6. After all clips are removed, printed circuit can be
3. Hemove bulb and socket agsembly. Dispose of removed.
carefully. 5 " o installation
4. Instal :ﬁew bull and socket assgm v 1. Position printed circuit on backplate and install
5. installinstrument cluster as outlined. Check clips by bending tabs on clips with fingers. Push
instrument panel ilumination. clip into clip opening until locking ears are locked
into backplate.

NOTE: An audible click will be heard when clips
are locked into position.

2. Install speedometer and gauges as ouﬂéﬁe*ﬁi )
3. Install all bulb and socket assemblies into

Low Fuel Warning Assembly, Electronic
Removai and Instaliation

1. Remove insirument cluster as outlined. backplate by twisting clockwise.

2. Depress clip retaining assembly to lower left of 4. Instali low fuel warning assembly as outlined.
cluster (rear view) backplate and remove 5. Insiali instrument cluster as outlined
assembly. : ' ;

3. Position assembly in pocket slides and push
inward to fully snap assembly in cluster. SPECIFICATIONS

4. Install nstrument cluster as ocutlined.

TORQUE SPECIFICATIONS

Description Beomm Lis-im
Flexible Printed Circult instrument Cluster Screws 2-3 18-27
Removal Steering Columa Opening Cover 8-14 80-124
1. Remove instrument cluster as outlined. Sorews

2.  Remove low fuel warning assembily as outlined.

3. Remove all bulb and socket assemblies by
twisting counterclockwise.
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13-02-1

Speedometer/Odometer

13-02-1

SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPEBRATION ...cconmrurornnscsnnraananavsnas 13-02-1 REMOVAL AND INSTALLATION
DIAGNOSIS AND TESTING ...occorsemvasavamseosesasvasosssasnsnnse 13-02-1 Speedometer AsSEMBIY..cocnsairacamriocoraonscsesesissnes
MAJOR SERVICE OPERATIONS Speadometer Cables .. e
Drive and Driven Gears, Damaged...ccossevasivasmssaconse 13-02-5 Vehicle Speed Sensor (V8E)
Speedometer Systent NolSY...ccovmmssmmmraaicorssasineas 13-02-5 SPECIFICATIONS ..ccvvicoracrsonsossramssasrecasscos
PARTS CROSS-REFERENDCE icovreuossanssnsosiscasssvsnasnsanneas 13-02-6 YVEHICLE APPLICATION .oovuosrumosnsiincossasonenssersnsosnasosne
VEHICLE APPLICATIO
Taurus/Sable.

DESCRIPTION AND OPERATION

The speedometer is connected o the output shaft of
the transaxie by means of a fiexible shaft {(core), and a
drive gear located inside the transaxle. The core
drives the speedometer and also drives an odometer.

The core or flexible shaftis housed ina ﬁéxible casing.

DIAGNOSIS AND TEST

The Ford Car Master Parts catalog and the
Lincoin/Mercury Parts and Accessories catalog show
the proper speedometer fransmission gears o use for
various fransaxie and tire size combinations. The
correct gears must be used to comply with Federal
law.

The diagnosis charis should be usad to isolate
concerns in the non-electronic speedometer.

PINPOINT TEST A: SPEEDOMETER/ODOMETER NOISY, ERRATIC, INOPERATIVE OR INACCURATE

TEST STEP RESULY ACTION TO TAKE
A1 | VERIFY CONDITION
@ Make sure quick connect is properly attached at Noisy GO to A2,
speedometer head. Make sure cable is connecied Erratic or pointer GOto A3
at the speed sensor, if applicable. waver :
inoperative speed GO to AT7.
indication
inoperative GO o AS8.
odometer
Inaccurate speed GOto A15.
indication
A2 | CHECK FOR NOISE ,
® With engine running in NEUTRAL, check for noise. Yes CHECK for other causes
% s nolse present? of vehicle noise.
No GO to A3.
A3 | CHECK CABLE
@ Check cable for kinks or bends. Yes GO to A4,
© iscable OK? No i kinks are severe,
REPLACE cable. For
minor bends, ADJUST
cable routing to obtain
generous curves and
RECHECK for condition
resolution.
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AGNOSIS AND TEST

{(Continued)

PINPOINT TEST A: SPEEDOMETER/ODOMETER NOISY, ERRATIC, INOPERATIVE OR INACCURATE (Continued)

TESTSTEP RESULT ACTION TO TAKE
A4 | CHECK CABLE
® Disconnect cable and check core for kinks, burrs or Yes GO 10 AB.
o ?;g;gggbm No REPLACE cable.
A5 } CHECK VEHICLE SPEED SENSOR (V88) 9E731
® Femove vehicle speed sensor {VS8), check for Yes GO to AS.
o laspeed soncorOKT No REPLACE vehicle speed
A8 | CHECK DRIVEN GEAR
& Check for damaged driven gear. Yes REPLACE speedometer
@ s driven gear OK? head.
No REPLACE gesar.
A7 | CHECK ODOMETER
@ Check 1o see that odometer is operating. Yes REPLACE spesdomeier
¢ Does odometer operate properiy? head. o
No GO 10 AZ.
A8 ] CHECK POINTER OPERATION
@ Check to see that pointer operates. No GO o AY.
© Does pointer operate properiy? Yes REPLACE speedometer
head.
A9 { VERIFY CABLE CONNECTIONS
©® Check and verify that cable is properly connected to Yes GOto A10.
o s cablo connected properiyt - No SERVICEoRble e
A10 | CHECK MAGNET SHAFT
@ Disconnect cable and check that magnet shaftin Yes GOto Al1.
o mhsadometeresdiums oot No REPLACE spoadomater
A1t ] CHECK DRIVE AND DRIVEN GEAR
©® Check drive and driven gear for damage or wear. Yes GOto A12.
© Are both gears OK? No REPLACE damaged gear.
A12 | CHECK CABLE
@ Chepk spesdometer cable for kinks or improper Yes GOto 413,
R ;;éf;{égsé oK3 No REPLACE cable.
A13 } CHECK SENSOR SHAFT
@ Disconnect cable from vehicle speed sensor (VSS). Yes GOto A4,
;tferr;ove sensor and check that shaft in sensor turns No REPLACE vehicle speed
@ éi@é éemw shaft turn fresly? sensor (VSS).
A14 | CHECK CORE
@ Check for broken core. Yes If core is seized and will
@ lscore OK? not turn, REPLACE cable.
No REPLACE cable.
A18 [ CHECK ODOMETER/SPEEDOMETER ACCURACY
@ Check accuracy of odometer over 2 measured Yes REPLACE speedometer
distance. Rsfer to Sp‘eedomeﬁer Calibration head.
o is odometer securater No GOto A6,
A16 | CHECK DRIVEN GEAR
® Check for proper driven gear. Yes GOtcA17.
@ | driven gear correct? No REPLACE gear.
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13-02-3 Speedometer/Cdometer 13-02-3

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SPEEDOMETER/CDOMETER NOISY, ERRATIC, INOPERATIVE OR INACCURATE {Continued)

TEST STEP RESULT ACTION TO TAKE
A17 | CHECK DRIVE GEAR, AXLE ANDTIRES
@ Check for proper drive gear, axle and tires. Yes REPLACE speedometsr
& Are drive gear, axle and Ures correct? assembly.
No > REPLACE incorrect
component or driven
gear.
TK5986E
REMOVAL AND INSTALLATIO
Speedometer Assembly Speedometer Cablas
Federal law requires that the odometler in any Because of the increasing complexity of speedometer
replacement speedomeier must register the cable assemblies and the importance of proper routing
same mileage as that registered in the removed during installation, installation and routing instructions
speedometer. are shown on the illustrations.

Refer to Section 13-018 for conventional
speedometer removal and installation.

Refer to Section 13-01A for electronic speedometer
removal and installation.

Vehicle Speed Sensor (VES)
Refer {o Section 10-03.

1993 Taurus/ Sabile July, 199¢



13-02-4 Speedometer/Odometer 13»@2»

AL AND INSTALLATIO

QUICK CONNECT CABLE ROUTE 5P METER
ATTACHMENT AND REMOVAL Oy C?\g&f csivggm

TO WSTALL: ACCELERATOR

ABLE AND
PUSH CABLE FrTTING ON
i
UNTIL CONNBCTOR CABLE A SHOWN
ENGAGES INTO
SPEEDOMETER HEAD
DETENT.

TO REMOVE:

PRESS THUMB LATCH TO
DISENGAGE AND PULL
CABLE AWAY FROM
SPEEDOMETER HEAD,

3.0L EMGINE AXOD-E
TRANSAXLE

YVIEW ©

WiTH STANDARD CLUSTER
VIEW B

MANUAL TRANSAXLE
WITH STANDARD CLUSTER
VIEW D

ROUTE CABLE AS
SHOWN THROUGH HOLES iN
SUPPORT BRACKET._

WITH STANDARD CLUSTER
SECTIONE

FRONT OF
ENGINE

T
K14565-D
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_ 3-02-5 Speadometer/Odometer 13-02-5

D INSTALLATION (Continued)
Part Part
ltem Number Description item Number Description
1 103878 Support Bracket 12 | 17271 Spesdometer Gear
2 | To Spesdometer i3 17202 Clip
3 | 8AB20 Speed Control Speedometer 14 | eF828 Speed Sensor Shield
Cable 154 | N620528-52 Bolt '
4 | 04304 Dash Panel 16 | 389847-S Grommet
§ | 07A2406 Pulse Air Tube 17 | OA758 Throtile Cable
8 | — To MTX Transaxie 18 | 9A820 Speed Control Speedomster
7 1 9F7i4 Speed Control Cable and Cabie
Sensor i18B | NB05788-52 Bolt
8 | — To AXOD-E Transaxie A Tighten to 4-6 Nem (36-53
¢ | 17288 Speedometer Assy Lb-in)
W0 — Thumb Latch Part of SAB20 B Tighten to 18-27 Nem (14-18
Speedometer Cable Assy Lb-Fi}
11C | 9E781 Vehicle Speed Sensor (VSS) C Tighten to 3-4 Rem {27-38
: Lb-in)
{Continued)
JOR SERVICE OPERATION
Speedometer System Nolsy
Applying heavy amounts of lubricant to the cable core
will only stop the noise temporarily uniess the actual
source of noige is found and corrected. If the speed
sensor or speedometer head s replaced, ensure that
the square drive holes contain a sufficient amount of
Speedometer Cable Grease E6TZ-18581-A
(ESF-M1C180-A) or equivalent. if not, apply a 4.6mm
{3/ 16 inch) diameter ball of damping grease info the
drive holes as required.
Drive and Driven Gears, Damaged 2. A driven gear with two or three adjoining teeth
1. Ascored, nicked or gouged driven gear is usually badly scored is indicative of improper assembly
indicative of improper gear mesh on those procedure. The gear should be inseried in the
vehicies that have the drive gear integral with the transaxle while simultaneously turning the
transaxle output shaft. The output shaft should be halfshafts. This will ensure initial gear y
carefully inspected for imperfections and engagement and prevent gear damage. Never
replaced if necessary. use force.
4. Whenever a drive gear is replaced, a new driven
gear should also be installed, regardiess of its
apparent condition.

SPECIFICATI

SPEEDOMETER CALIBRATION TOLERANCE SPECIFICATIONS

Actusl Speedomater or Odometar Measure Over
Odometer 48 ki /h {30 mph} OT7km/h (80 mph) Actual
Yalue Indicated Actusl Speed Actuat Speed 18. 1 km Distance {10 Mile)
Alowable Rangs ’ 45-56km/h 23-104 km/h 15.4-18.7 km
(28-35 mph) {58-85 mph) {$.8-10.4 Miles}
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13-02-6

Speedometer/ Odometer

SPECIFICAT! {Continued)
TORQUE SPECIFICATIONS
Description f-m Lb-in
Spsed Senor Bolt (3.8L) 4-8 36-53
Transaxie Bolt (3.0L) 18-27 14-19
{Lb-Ft)
Yehicle Speed Sensor 3-4 27-35

1993 Taurus/ Sable July, 1882
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Fuel Gauge and Low Fuel Warning

13-03-1

SUBJECT PAGE
DESCRIPTION AND OPERATION
Fuel Filter 183-03-4
Fuel Level indicating System 183-03-1
Fuel Sending Unit . 13-03-2
Low Fuel Level Warning and Anti-Slosh
Module 15-03-4
DIAGNOS!IS AND TESTING
Calibration Test 13-838-4
Operational Test 153084

SUBJECT PAGE
DIAGNOSIS AND TESTING (Cont’d.)

Preliminary ChoekSewsiescissasmonmnocsmsossssacassacs 13-03-4
PARTE CROSS-REFERBNOCE .ocassenvovnnsaarssanssonnsnanassas 13-03-11
REMOVAL AND INSTALLATION

Eue] BAUYS reawvesussosasssassansanassaussansasesnsass = 13-03-10

Euel Pump and Sender AssemBlY ..o oo 13038

Low Fusl Level Warning SwWiteh .cccssessssnsssvoscssosanse 13-03-10
SPECIAL SERVICE TOOLS .ccvvoimssanssunsosansossnscannoseszons 13-03-10
VEHICLE APPLICATION .ucocnseruosannonsuvsssssansssanssanssnaoosas 13-03-1

VEHICLE APPLICATIO
Taurus/Sable.

DESCRIPTION AND OPERATION

The fuel indicating sysiem covered in this Sectionis for
conventional cluster applications only. For information
on the fuel indicating system used with the electronic
clusters, refer to Section 13-01A.

Euel Level Indicating System

The fuel level indicating system is a magnetic-iype
indicating system, which consists of the sending unit
jocated in the fuel tank (8002), an anti-slosh module
located on the back of the instrument cluster, and a
fuel gauge (8280) located in the instrument cluster.

The sending unit changes resistance according to the
level of fuel in the fuel tank, which varies the current
flow through the gauge. The pointer position varies
proportionately to the current flow. in this system, the
sending unit resistance is low when the fuel level is low
and high when the fuel level is high.

The pointer of the magnetic gauge remains in relatively
the same position when the ignition is turned to OFF
position.

NOTE: An anti-slosh module has been added to
dampen out fiuctuating fuel signals from the sender.
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13-03-2 Fuel Gauge and Low Fuel Warning 13-03-2

DESCRIPT

Fuel Sending Unit

The fuel sending unit is combined with the fuel pump
assembly, and consists of a variable resistor
controlied by the level of an attached float in the fuel
tank. When the fuel level is low, resistance in the
sender is low and movement of the fuel gauge indicator
dial is minimal {from EMPTY position). When the fuel
level is high, the resistance in the sender is high and
gauge indicator dial movement is greater {further from
. the EMPTY position}.

INBTRUMENT
CLUSTER

EYTHM for mors detalis
reuit

2.0 OHMS EMPTY
45 OHMS FULL

| 74 OHMS COLD;
9.7 OHMS HOT

K17508-4
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Fuel Gauge i 13-03-3

CIRCUY
PIN NUMBER CIRCUIT FURCTION

18 G322 {GY /W) Hi Beam indicalor
12 L.G/B) 1o Dayiime Running
Lamps (DRL)
WModuls
Hi Beam of
Headiamps

TR 188594

K18659-4
CIRCUIT
PIN NUMBER CIRCUIT FUNCTION
H G QB/R) instrument Panel
Lamp Feed
— Not Used S y ‘
- Not Used K18060-A
82 (PK/Y) Low Washer Fluid
indicator
- CIRCUIT
5 - Not Used PIN NUMBER CIRCUIT FUNCTION
367 (BK/W) Tachometer 1 208 (GY) Low Ol Level
indicator input
7 Han fanition Goil Neg. 2 527 (BK/O) | Door/Liftgate Ajar
indicator to
8 31 {W/R) Low Ol Pressure Warning Chime
Indicaior 3 130 (R/LG) Lamp Oul Indicator
) 806 (W/LB) Temperature input
Gauge fo 4 57 (BK) Ground
Temperature
Sending Unit § 484 (BK/PK) Radiator Coolant
10 840 (R/Y) Hot in RUN or Sensor
START & 47 (BK/LE) ignition Switch
11 583(0/Y) Ground Reference 7 —_ NOT USED
12 38 (R/W) Temperature 2{W/LB) Right Turn Signal
) Gauge to Coolant indicator Input
Tempeérature 8 450 (DG/LG) Fasten Belts
Sensor Indicator Input
2 817 (P/W) Brake Warning 10 201 (T/R) Check Engine
Switch to Brake indloaior Input
Warning Indicator ] 8 BRIV o
1 & 7 ir Bag Indicator
14 904 (LG/R) Coll Termina! of nput
ignition Switch to -
Alternator/Regulato 12 B4B(R/Y) HotinRUNor
- ; START
15 16 {R/LEY ignition Switch to
ignition Coil 13 868{G/Y) Reference Ground
» “Batiery” Terminal 14 28 (Y /W) Fuel Leve! Input
16 18 {LB/R) Instrument Panel TR1BBE0A
Lamp Feed
17 Z{LG/W) L.eft Turn Signals
{Continued)
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13-03-4

Fuel Gauge and Low Fuel Warning

13-03-4

ESCRIPTI TION (Continued)

AGNOSIS AND TESTIN

Fuel Filter

The fuel tank sender filter (9A011) used on the fuel
pump/ sender assemblies is not serviceable. Should it
become clogged or inoperative, the pump must be
replaced.

Low Fuel Level Warning and Anti-8losh Module

The low fuel warning feature is available on Taurus
vehicles with the tachometsr option and on Sable
vehicles with & conventional instrument cluster. These
clusters will have the combination anti-slosh/low fusl
warning module.

The conventional Taurus instrument cluster contains a
fuel anti-siosh only module.

The anti-slosh/low fuel warning module provides a
delay io the fuel gauge o prevent the fusl gauge
pointer from fluctuating as a result of excessive
movement in the fuel tank. The anti-slosh/low fusl
warning module has additional circuitry toturnon a
LOW FUEL warning indicator when the fuel
gaugeshows approximately one-sighth tank of fuel
remaining. The module is not designed o prove-out the
LOW FUEL warning indicator, however the indicator
may flash on momentarily just after ignition ON. In both
cases, the module is a small printed circuit board
which latches into a pocket on the back of the
instrument cluster. The elecirical connections for
ignition, ground, input from fuel sender, cutput to fuel
gauge and Low Fusl warning output {(where equipped)
are made through a spring-type connector on the
module to the flex circuit on the cluster. There are no’
provisions for calibration or adjustment of the module.

Before troubleshooting low fuel warning sympioms,
first observe fuel gauges indication. If fuel indication is
erroneous, proceed to fuel gaugediagnosis then ic low
fuel warning diagnosis. If fuel indication is correct
proceed directly to low fuel warning diagnosis.

Anti-Slosh/L.ow Fuel Lave! Warning Module

ANTI-SLOSH/
ARNING
MODULE )
oF228

/

K19388-A

Preliminary Checks

1. Visually inspect fuel tank for damage. A fuel tank
that is collapsed or distorted from its normal
shape will seriously affect fuel indicating system
operatiorn.

2. Insome instances a fuel tankmay not fill
completely. This will result in the fuel gauge not
reaching FULL mark. Check by shaking vehicle
after first fuel blowback or pump nozzle cutoff and
then slowly metering fuel into fuel tank with
shut-off nozzle withdrawn to just inside the leaded
fuel restrictor door. If fusl gauge reaches full after
this procedure, fuel indication system is operating
satisfactorily.

Operational Test

Tools Reguired: .

@ Rotunda Instrument Gauge System Tester .
021-00088

Follow the instructions with Rotunda Instrument Gauge
System Tester G2 1-00058 or equivalent. if a tester is
not available, refer to Pinpoint Tests A and B.

Calibration Test
Tools Reguired:

@ Rotunda instrument Gauge System Tester
021-00055

The required test squipment consists of a Rotunda
Instrument Gauge System Tester 02 1-00085 or
equivalent, a pair of 22 ohm and 145 ohm resistors or
another fuel sender of known quality.

If test is performed with the resistors: Disconnect
the wiring connector at the sender unit, connect the
resistor between the gauge lead and a suitable
ground, and turn ignition switch to the ON position.
With the 145 ohm resistor, the gauge pointer should
contact the FULL mark at minimum edge of pointer to
edge of mark. With the 22 ohm resistor, the gauge
pointer should contact the EMPTY mark {edgs of
pointer 1o edge of mark).

i the test is performed with a fuel sender of
known quality, use the following procedure:

1. Turn ignition switch to the OFF position.

2. Disconnect the wiring connector from the sender
and connect it to the test sender.

3. Move the float rod away from the fuel tank sender
filter against the FULL stop position
{approximately 145 ohms). Wait approximately
30 seconds and turn ignition switch to the ON
position. The fuel gauge should read on or above
the FULL mark.
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13-03-5

Fuel Gauge and Low Fuel Warning

13-03-8

DIAGNOSIS AND TESTING (Continued)

4. Wovs the float rod toward the fuel filter against
the EMPTY stop position (approximately 22
ohms). Turn ignition switch to the OFF position.
Wait approximately 30 seconds and turn ignition
1o the ON position. The fuel gauge should read on
or below the EMPTY mark.

5. I the fuel gauge performs as indicated, perform
the fuel sender unit tesi(s), Pinpoint Test D.

6. W the fuel gauge is out of calibration at the EMPTY

Sender Unit Connector Pin Locations

(e SENDER GROUND
(e WAGNETIC GAUGE
e PUMP POSITIVE
\ O PUMP GROUND

@ Check for voitage at cluster connecior and gauge
terminal.

@ Use Rotunda Digital Voit-Ohmmeter 007-00001 or
equivalent. )

@ Isvoltage at cluster connector and gauge
termingl?

mark, or both the EMPTY and FULL mark, K9948-4
replace the gauge.
Refer to the following charts for magnetic gauge
diagnosis.
PINPOINT TEST A
FUEL GAUGE INOPERATIVE — POINTER DOES NOT MOVE
TEST STEP RESULT ACTION TO TAKE
A1_| VERIFY CONDITION ‘
@ VYerify condition. Yes GOto D1,
@ Does polnter move? No GO to AZ. .
A2 | CHECK OTHER GAUGES
@ Check power to cluster. With ignition ON, cbserve Yes GOt Cl.
other gauges and warning indicators for proper No GO to B
operation. if necessary, use Rotunda Digital :
Voit-Ohmmeter 007-00001 or equivalent or a test
lamp to verify voliage at B+ terminal of cluster
connecior.
& Do gauges and warning Indicators operate
properly and ie voltage present at cluster?
TKB872C
PINPOINT TEST B
FUEL GAUGE INOPERATIVE
TEST STEP RESULY ACTION TO TAKE
B1 ! VERIFY POWER AT FUSE PANEL
@ Use voltmater to verify system voltage at load side Yes GGGl
of warning indicator fuse.
@ lsvoltage present at load side of fuse? No GO 1o B2.
B2 [ VERIFY POWER AT FUSE PANEL
@ Use volimetsr {0 verify system voltage at feed side Yes BEPLACE fuse. GO o A1,
of warning indicator fuse.
@ isvoltage present at feed side of fuse? No gss e\il?%%\?g 'g% fo fuse
TKI8218C
PINPOINT TESTC
CLUSTER DIAGNOSIS
TEST STEP RESULY ACTION TO TAKE
1 | VERIFY POWER AT CLUSTER
& Cluster conneciors installed. Yes GOtoCa.
@ Partially remove cluster. No SERVICE circuit. GO to

AT.
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13-03-6

JAGNOS

Fuel Gauge and Low Fu W

S AND TESTING (Continued)

PINPOINT TESTC
CLUSTER DIAGNOSIS (Continued)

TESYT STEP

RESULY

ACTION TO TAKE

€2 | VERIFY GROUND CIRCUIT AT CLUSTER

@

Use Rolunda Digital Volt-Ohmmeter 007-00001 or
equivaient 1o check continuity of cluster and gauge
ground circuits.

iz there continuity?

Yes
Mo

GOtoD1.

SERVICE clrouit. GG o
&1,

PINPOINT TESTD
FUEL GAUGE DIAGNOSIS

TK16217B

TEST STEP

RESULT

ACTION TO TAKE

D1 | CHECK TEST BOX (LOW)

L]
]

@

@
@

@

Turn ignition to OFF position.

Insert Rotunda instrument Gauge System Tester

02 1-000885 or equivalent in sender circult.
Disconnect 14405 connector under instrument panel
and connect tester to cluster side of connector.

Set tester to 22 ohms.

Turn ignition to RUN position, wait 60 seconds and
read fusl gauge.

Does gauge read EMPTY?

Yes
No

GO to B4,
GOl D2,

D2z | CHECKTEST BOX (RETEST)

@
&
@

B

Turn ignition switch to OFF position,

Turn ignition switch to RUN position.

Tap lightly on instrument panel, wait 80 seconds and
read fuel gauge.

Does fusl gauge read EMPTY?

Yes
No

GO0 D4,
GO to DA

DI | A

NTI-SLOSH MODULE BYPASS TEST

@
@

@

@

]

&

Turn ignition switch to OFF position.

Remove instrument cluster and inaspect flexible
circuit.

Ramove anti-siosh module and connect a jumper
wire from Gauge Tester directly to fuel gauge 'SIG’
jerminal.

install instrument cluster.

Turn ignition switch to RUN position and read fus!
gauge.

Doss fusl gauge read EMPTY?

Yes

No

REPLACE anti-slosh
module. GOto D 1.

REPLACE fuel gauge.
INSTALL anti-slosh
module. G0to D1,

D4 | CHECK TEST BOX (HIGH)

@
@

Turn ignition switch to OFF position.

With Rotunda Gauge System Tester 021-00085 or
equivalent connected as in Step D1, set tester to
145 ohms.

Turn ignition switch to RUN position.

Wait 80 seconds and read fuel gauge.

Doss fuel gauge read FULL?

Yes
No

GOtoD8.
GO te DS,

D3

NTI-SLOSH MODULE BYPASS TEST

2@l @

]

@

@

Turn ignition switch to OFF position.

Femove instrument cluster and inspect flexible
gircuit.

Remove anti-slosh module.

Gonnect a jumper wire from tester to fuel gauge
'SIGE’ terminal.

Turn ignition switch to RUN position and read fusl
gauge.

Does gauge read FULL?

Yes

No

REPLACE anti-slosh
module. GO0 D1,

REPLACE fysi gauge. GO
oD,

D& | INSPECT FUEL TANK

@
&

inspect fuel tank for damage or distortion,
is there damage?

Yesg
No

REPLACE fueltank.
GO o E1.

TR18218C
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nd Low Fuel Warnin

13-03-7

{(Continued)
BINPOINT TESTE
FUEL SENDER DIAGNOSIS
TEST 8TEP RESULT ACTIONTO TAKE
E1 | CHECKTESTBOX —EMPTY 8TOP
® Connect one lead of Digital Volt-Ohmmeter Ohmmeter reads GO0 E2.

007-0000 1 or gquivalent to the fuel sender signal
isad and the other lead o ground.

NOTE: Float rod is ageinst empty stop (closest to
filter).

14-18 ochms

Ohmmeter reads
less than 14 chms
or greater than 18
ohms

REPLACE fuel sender.

E2 ! CHECK TEST BOX —FULL STOP

@ Connect one lead of Digita!l Volt-Ohmmeter
007-00001 or squivalsnt to the fuel sender signal
lsad and the other lead to sender ground.

NOTE: Float rod is against full stop.

Ohmmeter reads
165-185 ochms

Chmmeter reads
less than 1558
ohmsg or greater
than 168 ohms

GO to ES.

REPLACE fuel sender.

E3 | CHECK TESTBOX —FLOATROD LEVEL

® Connect one lead o Digital Volt-Ohmmeter
007-00001 or eguivalent to the fuel sender signal
lead and the other lead 1o sender ground.

@ Slowly move float rod from full stop to empty stop.

Ohmmeter reading
jumps to open
condition while
decreasing

REPLACE fuel sender.

distortied/damaged
hitting the filter

Ohmmeter reading GO to E4.
decreases slowly
E4 | FUEL SENDER INSPECTION
& Inspect fuel sender. Floatrodis REPLACE sender.
@ Inspect float and float rod. distoried
Float is badly REPLACE sender. GO to

ESB.

ES | CHECK HARNESS CONNECTOR —EMPTY STOP

Antach all fuel indication connectors.
Move float rod to EMPTY STOP position.
Turn ignition 1o RUN position.

Wait 60 seconds.

Read fuel gaugs.

Does fuel gauge read EMPTY?

Yes
No

GO to BS.
GOt A,

ES HECK HARNESS CONNEGTOR —FULL STOP

Attach all fuel indication conneciors.
Move float rod to FULL STOP position.
Turn ignition to RUN position.

Wait 80 seconds.

Read fuel gauge.

Does fuel gauge read FULL?

@00 0@

Yes
No

Fuel sender OK.
GOto A,

TKI3201E

NOTE: Low fuel warning feature is only in instrument
clusters with a tachometer.

PINPOINT TESTF
LOW FUEL INDICATOR STAYS ON CONTINUALLY — MORE THAN 1/4 TANK OF FUEL

TEST STEP

RESULY

ACTION TO TAKE

E1 | VERIFY CONDITION

& Verify condition.

Indicator stays on
with more than
1/4 tank showing
on gauge

GOtoF2.
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13-03-8

AGNOSIS AND TESTING (Continued)

Fuel Gauge and Low Fuel Warning

13-03-8

PINPOINT TESTF
LOW FUEL INDICATOR 8TAYS ON CONTINUALLY —MORE THAN 1/4 TANK OF FUEL (Continued)

@ Disconnect Circuit 14405 connector under
instrument panel and connect & 58 ohm resistor
between fuel sender feed to gauge and ground.

® Turn ignition to the RUN position.

® Wait two minutes.

Gauge at
approximately 1/4

Indicator on

TEST STEP RESULT ACTION TO TAKE
F2 | CHECKELFW MODULE
@ Turn ignition to the OFF position. indicator off, GO o F3.

INSPECT instrument
cluster flexibile circuit,
REPLACE

ELFW/ Anti-Slosh module
at instrument cluster.

F3 | CHECK GAUGE AND INDICATOR

@ Turn ignition to the OFF position,

@ Replace the resistor from test F2 with a 33 ohm
resistor.

@ Turnignition to the RUN position.

@ Walt two minutes.

Indicator off

Indicator on.
Gauge pointer
indicatorat 1/4
tank or above

indicator on.
Gauge indicates
gpproximately 1/8
tank

GOto GS.
GO Al

ELFW/Anté-Si‘@sh module
operating propetiy,

PINPOINT TEST &
INDICATOR STAVE OFF CONTINUALLY

TKi61018

TEST STEP

RESULT

ACTION TO TAKE

&1 E VERIFY CONDITION

@ Verify condition.

Indicator stays off

GO to G2.

G2 ! CHECK ELFW MODULE

® Turn ignition to the OFF position.

@ Disconnect circuit 14405 connector under
instrument pansl and connect a 33 ohm resistor
between {uel sender fead to gauge and ground.

@ Turn ignition to ON position.

@ Wait two minutes, read gauge.

indicator off

indicator on,
gaugeat i/4o0r
above

indicator on,
gauge at
approximately 1/8

GO to G3.
GOto A1,

Low fuel warning
operating property.

G3 | CHECKINDICATOR

@ \With ignition switch in the ON position, ground Yes REPLACE
indicator circuit between indicator and low fuel ELFW/ Anti-Slosh module
moduls. on instrument cluster.
® lsindicator ON? No CHECK power circuit to
lamp. REPLACE lamp.
TK 182038

VAL AND INSTALLATION

WARNING: FUEL SUPPLY LINES WILL REMAIN
PRESSURIZED FOR LONG PERIODS OF TIME
AFTER ENGINE SHUTDOWN.

This pressure must be relieved before servicing the
fuel system. A valve is provided on the fuel injection
supply manifold (9F792) assembly for this purpose.
Attach EF! and CFl Fuel Pressure Gauge T80L-8874-B
to fuel diagnostic valve on fuel injection supply
manifold assembly. Pressure in fuel system may now
be released.

Fuel Pump and Sender Assembly

Tools Required:

® EF!and CFl Fuel Pressure Gauge T80L-9974-B
© Fuel Tank Sender Wrench T88T-9275-A

@ Rotunda Fuel Storage Tanker 034-00002

@ Rotunda Fuel Storage Tanker Adapter Hose

034-00012
Removal

1. Place vehicle on hoist. Do not raise.
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STALLAT!

OVAL A {Continued)

2. Depressurize fuel system as outlined.

3. Remove fuel from fuel tank using Rotunda Fuel
Storage Tanker 034-00002 and Adapter Hose
034-00012 or equivalent.

4. Raise vehicle on hoist. Refer to Section 00-02.

5. Remove fuel ube (929 1). Remove fuel tank
support strap (8092) nearest front of vehicle.
Carefully lower front of fuel tankand disconnect
fuel and vent lines and electrical connector.
Remove fuel tank to bench.

Remove dirt that has accumulated around
sending unit so dirt will not enter fuel tank.

Turn locking ring counterclockwise using Fuel
Tank Sender Wrench T8E6T-8275-A. Removs fuel
pump locking retainer ring (9C385), pump and
sending unit assembily.

Part Part
item Number Description item MNumber Description
1 | 14405 Wiring Harness Assembly 7o Fioat, Part of SH307 Fuel
2 | 90388 Locking Ring Tank Sending Unit and Pump
: ; 8 | Yariable Resistor, Part of
3 | 9H307 gz?;g’ank Sending Unit and @H,SW Fus! Tank Sending
4 | N8038E1-S O-Ring Unit and Pump
R . g | - Locking Tabs
& |~ Retainer Ring, Part of 8002 X
Fuel Tank 0 | — Locating Tab
8  — Locking Slots j - gmﬁ
{Continved) 2 — tent
TK8948D
Instalistion ) Apply a light coating of Premium i.ong-é.,,,_h?e
1. Clean fuel gauge sending unit mounting surface at Grease XG-1-C (ESA-M1C75-B) or squivalent on
fuel tank anew seal ring and install seal ring and sending

unif assembily. Securs by rotating locking ring
clockwise against stop. Ensure seal remains in
place.
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VAL

NSTALLATION (Continued)

Support fuel tank under vehicle and connect fuel
and vent lines and electrical connector.

Install fuel tank. Secure fuel tank support strap.

install fuel tube. Fill fuel tank with a minimum of 38
1(10 gal) of fuel.

Turn ignition switch to ON then OFF at three
second intervals (with EFI and CFIl Fuel Pressure
Gauge TE0L-8874-B), until fuel pressure builds to
270 kPa (30 psi).

Start vehicle, check fuel gauge operation and
check for fual leaks.

On vehicles with tachomster cluster, install two
lower flood lamp bulb and socket assembilies.

Position mask-and-lens assembly and install eight
mask-and-lens retalning screws.

On vehicles with tachometer cluster, install lower
trim panel,

Install instrurment cluster finish pane! as outlined in
Saction 13-018.

Fuel Gauge
Removal

1.

Remove instrument cluster finish panel retaining
screws and remove finish panel. Refer to Section
13-01A.

On vehicles with tachometer cluster, remove
lower trim panel retaining screws and remove trim
panel.

Remove eight mask-and-lens mouniing screws
and remove mask and lens.

On vehicles with tachometer cluster, remove two
lower floodiamp bulb and socket assemblies.

Lift main dial assembly from backplate.

NOTE: The gauges are mounied to main dial, and
some effort may be required to pull quick-connect
electrical terminals from clips.

NOTE: Lower flood lamp bulb filters are not
secured and may fall out.

On column shift vehicles only, remove two screws
retaining transmission range indicator (PRNDL or

PRN@YD 1) to main dial and remove indicator from
cluster.

Manually rotaie pointer to align it with slot in dial.
Remove mounting screws and carefully pull
gauge away from dial, guiding pointer through
siot.

Installation

1.

Carefully position pointer parallel to rectangular
raised portion of dial.

CAUTION: The gauges are calibrated at the
factory. Excessive rough handling could
disturb the calibration.

Guide the pointer carefully through slot in main
dial. Then, position gauge on mounting bosses
and install mounting screws. Tighten screws to
0.8-1.4 Nem (8-12 Ib-iny).

On column shift vehicles, install ransmission
range ingicator.

install main dial assembly to cluster backpiate by
gligning it on guides. Press carefully and firmiy to
seat all electrical terminals,

NCOTE: Lower flcod lamp bulb filters are not
secured and may fall out.

Low Fuel Level Warning Switch
Removal and installation

1.

Remove instrument cluster. Refer to Section
153-01B.

2. Grasp circuit board on outside far edges. Avoid
touching circuit components. T

3. Push cut connector tab and slide low fuellevel
warning switch (8F328) out. ‘

4. Toinstall, position low fuel level warning switch in
guides, line up terminals over center of flex circuit
connections, and push low fuel level warning
switch until it clicks in place.

5. Install instrument cluster. Refer to Section
13-01B.

SPECIAL SERVICE TOOLS
Tool Number/
Deseription fllustration
TEOL-0974-B
EF and CFl Fuel Pressure
Gauge
TEOL-G974-8
T86T-9275-A
Fuel Tank Sender Wrench
TEET-927V8-&

ROTUNDA EQUIPMENT

Modsl Degcription
007-00001 Digital Voit-Ohmmeter
021-00088 instrument Gauge System Tester
(34-00002 Fue! Storage Tanker
G34-00012 Fuel Storage Tanker Adapter Hose
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Fuel Gauge and L 13-03-11

PARTS CROSS-REFERENCE
Base Part # Bart Name Ol Part Name Bago Part # Part Name Old Part Name
2002 Fusel Tank 8G38s Fuel Pump Locking
2082 Fuel Tank Support Retainer Ring
Strap 8F328 L.ow Fuel Level Warning
8280 Fusl Gauge Switch
8F792 Fuel injection Supply
8291 Fus! Tubs Manitold
SADTI Fuel Tank Sender Filter
{Continued)
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13-04-1

Charging System Gauge/Warning Indicator

13-04-1

SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPERATION .cuvvsocnmssranssseassnnsconsans 13-04-1 REMOVAL AND INSTALLATION
DIAGNOSIS AND TESTHNG ccorveenrvenrrsssevossrcovasurssnsasross 13-04-1 Bulb, INGICAROT coorwonnucorocsovnscnvasanracscaesssusssiassssassanans 13-04-2
VERHICLE APPLICATION ccvirencoracovearsnuasnssossssoncavasassanas 13-04-1
VEHICLE APPLICATIO
Taurus/ Sable with conventional cluster.
A red generator charge indicator is located in the S
instrument cluster. This indicator glows when there is : Z m;ﬂ;%
no generator output. S %
When the ignition switch contacts are closed (switch gﬁéﬁg@*@ _ , - EEGEEE =
turned on), battery current flows through the charge NDICATOR = <
indicator and the parallel resistor (500 ohm) to the »
regulator and the indicator comes on.
When the generator builds up enough voltage to TAURUS
energize a circuit in the voliage regulator, the charge
indicator goes out. &S Ty
(N 36 EHERE 55
CHARGING 25 %P, es%)
SYSTEM  ~_ - o
INDICATOR 2
,. (2
TAURUS SHO AND SABLE H16930-A

1. [f the charge indicator does not come on (key ON,
engine OFF), disconnect the wiring plug
connector from the regulator. Connect a jumper
wire from wiring connector I’ terminal to the
negative battery post cable clamp.

Integral Generator Regulator (IGR)

REQULATOR .
WIRING PLUG

- JUMPER WIRE

"N\ NEGATIVE BATTERY
CABLE CLAMP

J3088-4

1993 Taurus/Sable July, 1992



Charging System Gauge/Warning Indicator 13-04-2

DIAGNOSIS AND TESTING (Continued)

2. Turnignition o RUN position with engine off. f
indicator does not light, check for presence of
buib socket. If bulb is present, check for contact
of bulb socket leads to the flexible printsd circuit.
I good, check indicator bulb for continuity and
replace bulb if burned out. If bulb checks good,
check wiring from regulator to bulb socket and
pulb gsocket to battery (through ionition swiich)
for opens or shorts.

3. Hindicator does light, remove jumper wire and
reconnect wiring plug fo regulator.

NOTE: Refer to Section 14-02 for complete
charging system diagnosis.

MOVAL AND INSTALLAT

L)

On some vehicles it is necessary to remove instrument
cluster to gain access to the indicator bulb. Refer to
Section 13-018.

Bulb, Indicator
Removal and Instaliation

To remove indicator bulb, turn bulb and socket
assembly one-quarier turn counterclockwise and
remove. To install, position new bulb and socket
assembly to printed circuit and turn it clockwise
one-quarter turn,
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Tachometer, Ol Pr

SUBJECT PAGE SUBJECY PAGE
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Magnetic Temperalure Gauge . .cmocwmmosirmmssesassesisssons 13-08-2 Coolant Temperaiure Sending Unit ceoeemcsereesesmssscns 13-08-8
Ol Progsurs INAICEIOT ccowecmroecnrsvcancessossosnmossanossasonsn 13-08-2 InTICalor BUlD cuvccemoosmmoosacoosscasosansssunassssavnssassssanvssan 13-08-8
TACROMGIBY croroccravonuavesssasnsavssassostansaosmonsasnsacanonsaanes $3-08-1 Ol Pressure Engine Unit Gauge 13-08-6
DIAGNOSIS AND TESTING TaChOmMBEBT cuuscrousmsosscroamioscsnvosanvasssans w00 13-05-8
Englne Oll ProSgure couosemssosnssannsasmssssansossavosenaosas 13-08-3 SPECIAL SERVICE TOOLS ccovvvmvercavosssos e §3-08-Q
Ol Prossure INdICalor .cawseasacmsosimsosarsossaseossvaassancs 13-08-3 SPECIFICATIONS cuocosnecssansssrusssranssossssonsssannssuosssasssnacn 13-085-8
PARTS CROSS-REFERENCE .ccivecarmosenassororvossssosavossasen 13-08-9 VEHICLE APPLICATION cccvoneemanannosssunssssnssserassassesasanss 13-08-1
VEHICLE APPLICATIO
Taurus/Sable.

ESCRIPTION AND OPERATION

The tachometer, gauge and warning indicator systems
covered in this section are for conventional clusters
only. For electronic instrument cluster applications,
refer to Section 13-01A.

Tachometer

The tachometer is an electrically-operated instrument
which indicates engine speed in revolutions per minute
{rpm). The tachometer range is O to 7000 rom, except
Taurus SHO models which have a range of 0 to 8000
pm.

The tachometer is mounted in the instrument cluster
assembly. The schematic wiring diagram shows the
tachometer system.
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DESCRIPTION AND OPERATION (Continued)

clant Temperature Gauges/ Warning Indicators 13-05-2

Wirlng Diagrams

Ses EVTHM for more detalls
of this elrgull

INSTRUMENT
G R

IGNITION
SYSTEM

ISTRIBUTORLESS
GNITION SYSTEM
DiS) MODULE

K17828-A

Bee BYTH for more delalls
of this circult

INSTRUMENT
CLUSTER

Oll, PRESSURE

SWITCH
CLOSED WITH NORMAL
Ol PRESSURE

K17524-4

Oil Pressure indicator

A red warning indicator glows when the oil pressure is
below a prescribed value. The indicator should come
on when the ignition switch is first turned o the RUN
position. The indicator should go out within a few
seconds after the engine starts, signaling that the oil
pressure is OK.

The ofl switch is installed into a fitting in the engine
hiock. The swiich is calibrated to close between
28-44 kPa (4.5-7.5 psi).

The indicator is connected between the oil pressure
switch unit {mounted on the engine) and the coill
terminal of the ignition switch.

agnetic Temperature Gauge

The magnetic temperature gauge movement consists
of three primary coils, one of which is wound at a 80
degree angle to the other two. The colls forma
magnetic field which varies in direction according to
the variable resistance of the sender unit which is
connected between two of them. A primary magnet, to
which a shaft and pointer are attached, rotates to
align to this primary field, resulting in pointer position.
The bobbin / coil assembly is pressed into a meial
housing which has two holes for dial mounting. There
is no adjustment, calibration or mainienance required
for these gauges.

NOTE: Aninstrument voliage regulaior (IVR} is not
required for this sysiem.
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13-05-3 Tachometer, Ol Pressure, Coolant Temperature Gauges/ Warning indicators

13-05-3

DESCRIPTI

ND OPERATION (Continued)

CAUTION: Do not remove pointers; they cannot
be recalibrated.

T INSTRUMENT
LUSTER

ENDER
HOT-10 OHMS
COLD-74 OHMS

K17523-4

Disconnect the temperature switch wire before testing
the oil pressure indicating system on those vehicles
that have an engine warning indicator.

To test the oil pressure switch and indicator, turn the
ignition switch to RUN but do not start the engine. The
indicator should come on. lf the indicator does not
come on, remove the wire from the switch terminal and
connect the wire to ground. ¥ the indicalor now comes
on, the oil pressure swiilch is inoperative. Replace the
switch. If the indicator does not come on with the
swiitch wire connected to ground, the warning indicator
is burned out or the system wiring is open-circuifed.
Replace the indicator or service the wiring.

if the indicator stays on with the engine running and the
engine has adeguate ol pressure, disconnect the wire
from the oil pressure switch. The indicator should go
out. f indicator goes out, replace swiich. if indicator
does not go out, service shorted wiring between
switch and indicator.

AGNOSIS AND TESTING

Qil Pressure Indicator

To test the indicator, turn the ignition switch to RUN.
Do not start the engine. The indicator should come on.
Start the engine. The indicator should go out, signaling
that the oil pressure is OK.

Engine Ol Pressure
Tools Required:

® Oil Pressure Gauge T73L-6600-A
3.8l Engine

NOTE: To check engine oil pressure, a pieceof 1/4
inch pipe, 5 1/2 inches long and a 90 degree 1/4 inch
pipe elbow will be needed. These must have 1/4-18
NPTF threads.

1. Remove oil pressure swiich as outlined.

2. Install pipe and elbow assembly as a unit into
sender fitting.

3. Install Ol Pressure Gauge T73L-6600-A to pipe
elbow.

4. Run engine to normal operating temperature and
read pressure gauge. Gauge should read a
minimum of 62 kPa (8 psi) at hot idle.

5. Remove gauge and pipe assembly.
8. Install ol pressure swiich as outlined.
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13-05-4 Tachometer, Oll Pressure, Coolant Temperature Gauges/ Warning Indicators 13-05-4

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: TACHOMETER INOPERATIVE, ERRATIC, WRONG INDICATION

TEST STEP RESULT ACTION TO TAKE
A1 | CHECK OPERATION
@ Check tachometer operation. inoperative GO to A2,
Erratic or wrong GO 1o A3.
indication
A2 | CHECKFUSE
® Checkiachometer fuse. Yes GO to A3.
© lIsfuse OK? No REPLAGE fuse.
A3 | CHECK WIRING
@ Check for loose wiring connections in engine Yes GO o A4,
compartment and at instrument cluster. No SECURE loose

. P ;
@ Are all connections OK? connections.

Ad ] CHECK RESISTANCE AND VOLTAGE

@ Disconnect baliery. Yes GO to AS.
® Remove instrument cluster and make resistance and . - e .
voltage checks at 14401 wire harness connecior as No ] ?a%%d;xg; ;? ?éé’ba CE

follows (refer to pin locations below):

—  Check Ping 6 and 11 resistance to chassis
ground-—should read 1 ochm or less.

—  For Taurus/ Sable check Pin 7 resistance to
negative terminal of igition coil should be 1 ochm
orless.

—  For Taurus SHO models check Pin 7 resistance
to Pin 8 of DIS module. Should be 1 ohm or less.

— Connect batiery. Turn ignition switch ON. Check
for + 12V at Pin 10. Turn ignition switch OFF.
Disconnect batiery.

wiring.

TACHOMETER
GROUND \

+ 12 VOLTS =~
TO TACHOMETER

14401 HARNESS
CONNECTOR TO INSTRUMENT CLUSTER
'AS VIEWED FROM REAR OF HARNESS K19356-A

® s all voltage and resistance within
specifications?

AB | CHECK CONNECTOR CLIPS

@ Check for loose tachometer connector clips on rear Yes REPLACE tachometer.
of instrument cluster, or damaged printed circuit.
© Areconnector clips OK? No ngfsgpo[ §§§ ;ﬁﬁ% d

circuit.

TK189708B
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13-05-5 Tachometer, Ol Py

DIAGNOSIS AND TESTING (Continued)

1

g indicators

PINPOINT TESTB
TEMPERATURE GAUGE INOPERATIVE —POINTER DOES NOT MOVE

& g ground circultry OK?

TEET 8TEP RESULT ACTION TO TAKE
B1 | VERIFY CONDITION
® Observe gauge performance. Yes "l GO to C1iortemperature
& Dowes gauge pointer move? gauge.
No L GO o B3,
B2 { VERIFY CLUSTER PERFORMANCE
@ With the ignition ON, observe the other gauges and Yes GOioD1.
warning indicators for proper aperation. No { GOt C1
@ Do other gauges and warning indicators operate :
properiy?
TK189678
PINPOINT TESTC
TEMPERATURE GAUGE INCPERATIVE
TEST STEP RESULT ACTION-TO TAKE
C1 | VERIFY POWER AT FUSE PANEL b
@ Using Roitunda Digital Voli-Ohmmeter 007-00001 or Yes GOt D,
squivalent verify system voltage at load side of
warning indicator fuse. No GOto C2.
@ s system voltage present at load side of fuse?
©2 | VERIFY POWER AT FUSE PANEL
@ Using Rotunda Digital Volt-Ohmmeter 007-00001 or Yes REPLACE fuse. GO to B1.
aquivalent verify system voltage at feed side of -
warning indicator fuse. No Ssﬁ;ae\sl!%%v;gg% tofuse
@ lssystem voltage present &t fead side of fuse? P ’ )
TK16972B
PINPOINT TESTD
TEMPERATURE GAUGE INOPERATIVE
TEST 8TEP RESULT ACTION TO TAKE
DY | VERIFY POWER AT CLUSTER
@ Partially remove cluster from IP. Using Rotunda Yes GOto D2,
Digital Volt-Ohmmeter 007-00001 or equivalent ;
verify system voliage at cluster connecior and/or No iSfQ;éVECE as required. GO
gauge terminal. -
® Inspect cluster connactor for damage.
@ le system vollage present at cluster connector
and/or gauge terminal?
D2 | VERIFY GROUND CIRCUITRY AT CLUSTER
® Using Rotunda Digital Voli-Ohmmetsr 007-00001 or Yes GO to E1 for temperature
equévaé@m check continuity of cluster and gauge gaugs.
ground circuitry. No SERVICE as required. GO

o B1.

TK17129A
PINPOINT TESTE
TEMPERATURE GAUGE INACCURATE
TEST STEP RESULT ACTION TO TAKE
E1 | TEST SENDER CIRCUITATLOW
@ Insert Rotunde Instrument Gauge, System Tester Yes GOto B2,
0£21-00085 or squivalent. Disconnect connector at No GO0 ES
sender and connesct tesier (o cluster side of )
connector. Set to 74 ochms.
® Doex gaugsread’C'?
E2 | TEST SENDER CIRCUIT AT HIGH
@ SetCGauge System Testerto 10 chime. Yes REPLACE sender.
& Doses gauge read "H'? No GO0 E3
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DIAGNOSIS AND TESTING (Continued)

ter. Ol Pressure, Coolant Temperature Gauges/Warning indicalors

13-05-8

PINPOINT TESTE
TEMPERATURE GAUGE INACCURATE (Continued)

TEST STEP RESULT ACTION TO TAKE
Eg | CHECK SENDER CIRCUIT WIRING
& Check sender cirouit wiring and cluster flex circult Yes REPLACE gauge.
for shorts or opens with Rotunda Digital =
Volt-Ohmmeter 007-00001 or equivalent. No §§§g§0§§v§22§{ﬁex
& fswilring OK? ’ *

TK189G8A

e

REMOVAL AND INSTALLAT

Tachometler
Removal
4. Disconnect battery ground cable.

5 Remove and disassemble instrument cluster.
Refer {0 Section 13-018.

3. Remove tachometer from gauge clips by pulling
tachometer from backplate.

installation

1. Carefully position tachometer over gauge clips.

CAUTION: Tachometer is calibrated at
tactory. Excessive rough handling could
disturb calibration.

2. Press tachometer into gauge clips in backplate.
Use care not 1o get fingerprints on appligue.

3. Asserble and install instrument cluster. Refer 1o
Section 13-018.

4. Connect battery ground cable. Check tachometer
operation.

Ol Pressure Engine Unit Gauge
Except 3.8L Engine
Tools Required:

@ Removal/Replacer Tool TE7L-9278-A

memoval and Instaliation

1. Disconnect wire at oil pressure sender (8278)and
remove switch using Removal/Replacer Tool
TE7L-9278-A.

2. Toinstall ol pressure sender coat threads with
Pipe Sealant with Teflon® D8AZ-18554-A
(ESG-M4G 184, ESR-M18P7-A) or equivalent and
install fitting.

3. Tighten oil pressure sender to 16-22 Nem (12-16

’ Ib-ft) using Removal/ Replacer Tool T87L-8278-A
or equivalent. The 3.0L and 3.2L SHO ol ol
pressure sender torque is 12-16 Nem (9-11 fo-£1).

4. Install slecirical connector to oll pressure sender.
5. Start engine and check for ol leaks.

3.8L Enging

Tools Reguired:

@ Removal/Replacer Tool TE7TL-G278-A.,

Remuoval

1.  Remove washer solvent/coolant recovery
reservoir.

2. Release drive belt tension and position drive belt
aside.

3. Remove belt idler puliey below power steering
pump.

4. Disconnect wire from ofl pressure sender and
remove ol pressure sender using
Removal/Feplacer Tool TB7L-8278-A.

instalistion

1. Apply Pipe Sealant with Teflon® D8AZ-19554-A
(ESG-M4G 194, ESR-M18P7-A) or equivalent to
threads of oil pressure sender. Install oil pressure
sender using Removal/Replacer Tool
T87L-9278-A or equivalent. Tighten to 11-24 Nem
{9-17 -1,

2. install idier pulley. Tighten bolt to 70-95 Nem
(52-70 lb-ft).

3. Instali drive belt.

4. Insialt washer solveni/coolant recovery
reservoir. Top off fluids.

5. Start engine and check for leaks.

The pressure switch-type unit used with the warning
indicator system is not interchangsable with the
variable resistance-type unit used with the gauge
system. Refer to the Master Parts catalog for proper
parts usage.

CAUTION: Instaliation of the wrong part will result
in an inoperative oll pressure indicaling sysiem
and ¢ damaged sender unit or gauge.

1998 Taurus/ Sable July, 1882



13-05-7 Tachomeler, Oll Pressure, Coolant Temperature Gauges/ Warning Indicators 13-08-7

NETALLATION (Continued)

3.0L MF!l Engine

FRONT OF
ENGINE

)

CYLINDER BLOC
ASSY 6010

Qil. PRESSURE
SWITCH 8278
TIGHTEN TO
18-22 Nem (1216 LB-FT)

K14880-C

3.0L and 3.2L 8HO Englne

FRONT OF
VERICLE

WIRING ASSY
12A581

CYLINDER BLOCK O PRESSURE
ASSY

TIGHTEN TO
OlL PRESSURE VIEW A
SWITCH LOCATION

QT

1983 Taurus/Sable July, 1982



INSTALLATION (Continued)

Tachometer, O Pressure, Coolant Temperature Gauges/ Warning Indicators 13-05-8

3.8L MiFi Engine

. Oll, PRESSURE
WIRING ASSY  SWITOH 9278
12581 \ AITTING

Coolant Temperature Sending Unit
3.0L Engine

CAUTION: Misuse of the sending units will resuit
in inoperative temperature indicating system.

Removal
1. Disconnect negative battery ?erménaﬂ.

WARNING: NEVER REMOVE THE RADIATOR
CAP UNDER ANY CIRCUMSTANCES WHILE
THE ENGINE IS OPERATING. FAILURE TO
FOLLOW THESE INSTRUCTIONS COULD
RESULT IN SERIOUS PERSONAL INJURY
FROM HOT COOLANT OR STEAM BLOW OUT
(AND/OR DAMAGE TO THE COOLING
SYSTEM OR ENGINE). SWITCH OFF THE
ENGINE AND WAIT UNTIL IT HAS COOLED.
EVEN THEN, USE EXTREME CARE WHEN
REMOVING THE CAP FROM A HOT
RADIATOR. WRAP A THICK CLOTH AROUND
THE CAP AND TURNIT SLOWLY TO THE
FIRST STOP. STEP BACK WHILE THE
PRESSURE IS RELEASED FROM THE
COOLING SYSTEM. WHEN CERTAIN ALL THE
PRESSURE HAS BEEN RELEASED, PRESS
DOWN ON THE CAP WITH A CLOTH, TURN
AND REMOVEIT.

2. Drain engine cooling system.

3. Disconnect electrical connector to sending unit.
4. Loosen and remove sending unit.

Instaliation

1. Appily teflon tape or Pipe sealant with Teflon®
DBAZ-195584-A (ESG-MAG 194-A) or equivalent
to threads of sending unit.

N

Install sending unit. Tighten to 16-24 Nem (12-17
b-1).

Connect electrical connector to sending unit.
Fill and bleed cooling system.

Connect negative battery terminal.

Start engine and check for coclant leaks.

oo

3.0L MFl Engine

FRONT OF
ENGINE
-

LOWER INTAKE
MANIFOLD

COOLANT TEMP
SENDING UNIT
10884
TIGHTEN TO
16-24 Nem
(1247 LB-FT)

- HEATER ELBOW
CONNECTION
18598

Ki805%B

indicator Bulb
Removal and Inglaliation

it is necessary to remove the instrument cluster to gain
access to the indicator bulb. Refer to Section 13-01B.

To remove the indicator bulb, turn the bulb and socket
assembly one-quarter turn counterclockwise and
remove. To install, position the new bulb and socket
assembly o the printed circuit and turn it clockwise
one-quarter turn.

SPECIFICATIONS
TORQUE SPECIFICATIONS

Description Mern Lib-Ft
Oil Pressure Switch (3.0L) 18-22 12-18
Ol Pressure Switch (3.0L./3.2L 12-18 g-11
SHO)
Oil Pressure Switch (3.8L) 11-24 9-17
Coolant Temperature Sending Unit 18-24 12-17
idier Pulley Boit 70-88 52-70

1863 Taurus/ Sabie July, 1882



Tachometer, Ol Pressure, Coolant Temperature Gauges/Warning Indicators 13-05-@

ROTUNDA EQUIPMENT
Tool Number/
Description flusiration Mode! Description
T73L.-8800-A 007-6000+ Digital Voh-Ohmmeter
Oii Pressure Gauge 021-00065 Instrument Gauge System Tesier
TISL-8606-A PARTS CROSS-REFERENCE
T&7L.-8278-A
Removal/Replacer Tool
Base Part # Part Name Old Part Hame

TE7L-0278-4

9278 Oil Pressure Sendar

1893 Tavrus/ Sable July, 1882



Horn

BUBJECT
DESCRIPTION AND OPERATION

SUBJECT

REMOVAL AND INSTALLATION

FOTT BYSIEM ccrrevarsncorrraassssssmnmnsnssvasaonessasscanssssxsassnas 13-06-1

DIAGNOSIS AND TESTING
Backuy Power Supply
Ciroull Cheek vwicsicarssaassnnss

BAOTE vecroxnosrnnasonsnrnesssnnsssnnsaassrasssasossnaasasssasnonassnsassens 13-06-1
Horn Builon SWiloh..ccccenrcaonnonsssiosiassuuosssassssarsonone 13-08-2
SPECIFICATIONS vuecevemiorcamanmsessssonosnsessnassesassassnsssanaas 13-06-2
VEMHICLE APPLICATION ocrnrnreonsceessicassruosonnnssorsaaonnassas 13-08-1

VEHICLE APPLICATION
Taurus/ Sable and Taurus SHO.

DESCRIPTION CPERATY

Horn System

The standard high and low pitch horns are mounted to
the L frame rail on a common bracket. The horn
switch closes the circuit to the horn through a relay.

DIAGNOSIS AND TESTING

Clrcult Check

Verify that the ground at the horn is good by checking
connection for corrosion. Also verify that the retaining
screw is tight and horns are not touching surrounding
sheet metal or other components.

Attach a wire from battery positive {(+) terminal {o
horn. i the horn sounds normally, check the wiring
between horn and horn switch. I the horn does not
sound, replace horn.

JUMPER WIRE

§

D
O

& 1D

JUMPER WIRE

CIRCUIT CHECK LBITY-A

RBackup Power Supply

WARNING: THE BACKUP POWER SUPPLY
BE DISCONNECTED BEFORE ANY AIRBAG
COMPONENT SERVICE IS PERFORMED.

A backup power supply is included in the system to
provide air bag deployment if the battery or battery
cables are damaged in an accident before the crash
sensors close. The power supply is a capacitor that
will discharge approximately 15 minutes after the
battery is disconnected. It is located in the RH
instrument panel above the glove compariment.

REMOVAL AND INSTALLATION

Horn
Removal and Installation
1. Disconnact horn wire from terminal.

2. Remove retaining screw.
Remove horn.

4. Toinstall, reverse Removal procedure. Tighten
retaining screw to 812 Nem (6-8 Ib-ft).

@

1993 Taurus/Sable July, 1882




13-06-2

13-06-2

REMOVAL AND INSTALLATION (Continued)

Taurus/Sable

1] WIRING ASSY
TIGHTEN T ! 17 1401

4 SUPPORT ASSY

13A083 LE688-B

Horn Button Switch

Removal

{. Disconnect battery ground cable.
2. Disconnect backup power supply.
3. Remove air bag module.
4

With a screwdriver, carefully pry hom button
switch from steering wheel spoke.

USE CAUTION ROT 7O
DAMAGE SWITCH OR SPOKE

5. Disconnect electrical connectors, remove horn

button switch and wires.

installation

1. lInsert horn button switch wires through opening in
steering spokes. ‘

2. Press horn bution switch into steering wheel
spoke.

PRESS SWITCH
INTO SPOKE

\ - KuUsn-4

3. Connect electrical connectors.

4. Position air bag module on steering wheel and
install four nut and washer assemblies. Tighten to
4-5.6 Nem {35-53 Ib-in).

8. Connect backup power supply.
6. Connect battery ground cable.

NUT AND
WASHER ASSY
N621903-52

4 REQD
TIGHTEN TO
4-5.6 Nem
(35-50 LB-IN)

STEERING WHEEL
AND COLUMN

AIR BAG
MODULE ASSY
A MoDUL

R6333-C

SPECIFICATIONS

TORQUE SPECIFICATIONS

Description Nem Lb-Ft
Air Bag Module Retaining Nuts 4-5.6 35-63
{Lb-in}

Horn Retaining Screw 8-12 6-8

1993 Taurus/ Sable July, 1892



Clock 13-07-1

SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Setting TIMIS coavrcosseoossasonseosorasonnassnsrassnsaasnsassnsassnsaas 13-07-1 CEOCK  vaseanscaornnernrscronssssnmsssonsessnseancnrasanonnsansasacasnassons 13-07-3
DIAGNOSIS AND TESTING ...ccovrveravarmcsssoonssanssscasvssanses 13-07-1 VEHICLE APPLICATION ..covvecorncenmrecaonicsnsocsennsoncrsvenns 13-07-1
VEHICLE APPLICATION
Taurus/Sable.

DESCRIPTION AND OPERATION

The electronic digital clock displays time in a 12-hour
format. Display dims when headlamps are on.

Setting Time

1.  Press and hold H button until desired howur is SET MINUTES
displayed.

2. Press and hold M button untif desired minute is
displayed.

SET HOURS
K17224-A

DIAGNOSIS AND TESTING

The clock is serviced as an assembly. An inoperable Clock Connector
clock should be removed and returned to a service
center {shown on part number label on clock case} 1o
be serviced. The clock will be replaced witha
functioning clock.

NOTE: Display illuminates with the ignition switch in
the ACC or RUN position.

100 P

K17225-A

1893 Taurus/ Sable July, 1892



Clock

13-07-2

DIAGNOSIS AND TESTING (Continued)

ITEM NO. CIRCUIT DESCRIPTION ITEM NO. CIRCUIT DESCRIPTION
1 57 Ground 3 54 Dome Lamp
2 14 Headlamp 4 19 Rhehostat
{Continued) 5 286 ignition
TK17225A

PINPOINT TEST A: ELECTRONIC DIGITAL CLOCK FUNCTIONAL TEST

TEST 8TEP

RESULY

ACTION YO TAKE

A1 | CLOCK FUNCTION

@ Turn ignition to RUN or ACC. Yes GOio A2,
@ Does display come on? No GOto BA.
A2 ; DIMMING FUNCTION
@ Turnheadlamps ON, Yes GO to A3.
& Does display dim? No GO to B4,
A3 | SET TIME—HOURS
@ Depress H button and hold. Yes GO to A4, -
@ Do hours advance? No REPLACE unit and”
VERIFY. GO 10 A1,
Functional Test.
A4 | SET TIME—MINUTES
@ Depress M button and hold. Yes Clock OK.
@ Do minutes advance? No REPLAGE unit and

VERIFY. GO o A1,
Functional Test.

PINPOINT TEST B: WIRING HARNESS CHECK SUBRUTINE B

TK16948B

TEST 8TEP

RESULT

ACTION YO TAKE

B1 | POWERTO CLOCK—CHECKFUSE

@ Does testlamp light?

57 GROUND\ 14 HEADLAMP
LS>Jol[o”
ON
ollo ™ 54 DOME
296 IGNITION O
19 RHEOSTAT/ 198354

@ Open vehicle door. Yes GOioB2.
@ Doesdome lamp light? No CHECK fuse. VERIEY
dome lamp works. GO to
A1
B2 | POWER TO CLOCK HARNESS CHECK
® Put non-powered test lamp between vehicle ground Yes GOto B3,
and Circuit 54 on back of male clock connector. No Concern in Circuit 54,

SERVICE and VERIFY
clock operation. GO to
A1,

1993 Taurus/Sable July, 19g2



13-07-3 Clock 13-07-3

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: WIRING HARNESS CHECK SUBRUTINE B (Continued)

TEST STEP RESULT ACTION TO TAKE
B2 | POWER 70 GROUND CIRCUIT CHECK
@ Pui test lamp between Circuit 57 {GND) and 54. Yes REPLACE and VERIFY
@ Does testlamp lght? clock opertaion. GO o
A1,
No Concern in Circuit 57.

SERVICE and VERIFY
clock operation. GO to
a1,

B4 | HEADLAMP SWITCH TO CLOCK HARNESS CHECK

@ Puttestlamp between Circuit 57 and Circuit 14 on Yes
back of ciock connector. Turn headlamps ON. No
& Does testlamp lght?

GO to BS.

Concern in Circuit 14,
SERVICE and VERIFY
ciock operation. GO io
Af.

B8 | CHECKPOWER TO IGNITION

@ Connect test lamp between Circuit 57 and Circuit Yes
2986.
@ Turn ignition to ACC.

REPLACE and VERIFY
clock o*g)g;’aﬁon.

® Does test lamp light? No ;‘sgg \gl? dE\?Epgﬁ:'\? S,Zi;iﬁ
operation. GO to A1,
TK19287A
MOVAL AND INSTALLATIO
Clock 3. Remove two screws retaining clock into panel

applique (one on each clock mounting tab).
4. Remove clock from applique.
6. Toinstall, reverse Removal procedure.

Removal and Installiation
1. Remove instrument panel appligue.
2. Disconnect clock electrical connector.

1993 Taurus / Sable July, 1882



13-08-1 Gauges, Warning Devices

scelleneous — Electronic 13-09-1

SUBJECT PAGE
DESCRIPTION AND OPERATION
Lamp-Oul Warning SYsiem..covicmirrescaomcresssmsussanses 13-08-1
Low Ol Level Warning Syslom. . csicmsreensvenssronns 13-08-2
Warning ChiM®s....cccosicoinominmeammmanrssssassaseerssasosuusssnce
DIAGNOSIS AND TESTING

Lamp-Out Warning System
Low Ol Level 5ensor Test ..cereces

SUBJECT PAGE
REMOVAL AND INSTALLATION
Lamp-Out Warning Module ...cccvreennreoncossonsansscnnss 13-09-17
Low Ol Level Sonsor...ccccmremmmeerierasancassnsosssassnsaes 13-09-18
Warning ChIfe c.rorreaorcarmscomnsseossocuusscarsacossssassans 13-09-17
SPECIAL SERVICE TOOLS .coeerercrsnincrinnoves . 13-09-19
SPECIFICATIONS ...ovcvevonee 13-09-19
VERICLE APPLICATION ..c.cccrvacnnmscrsvecionscnnnssszsssancssasssa 13-09-1

VEHICLE APPLICATION
Taurus/Sable.

DESCRIPTION AND OPERATION

Warning Chimes
Safety Belt Warning

When the ignition switch is turned to RUN or START,
power is supplied through Circuit 840 (R/Y) to the
warning chime module. The module then supplies
power through Circuit 450 (DG /LG) to illuminate the
FASTEN BELTS indicator for six seconds, whether or
not the driver’s safety belt is fastened. If the driver’s
safety belt is not fasiened during this time, the safety
belt buckle switch remains closed, supplying ground
through Circuit 85 (BR/LB) to the warning chime
module and causing it to sound for six seconds.

Key-In-lgnition Warning

The warning chime sounds when the driver’s door is
opened, with the key in the ignition switch, and
continues 1o sound until the key is removed or the door
is closed. When the key is in ignition, the key-in-ignition
switch is closed and ground is supplied through Circuit
158 (BK/PK} to the warning chime module. When the
driver’s door Is open, the driver’s door courtesy lamp
switch closes and power is supplied through Circuit

Headlamp Switch On Warning

The warning chime sounds when the driver’s door is
opened while the main headlamp switch is on, and
continues to sound until the switch is turned off or the
door is closed.

When the main headlamp switch is on, power is
supplied through Circuit 257 (W/R) to the warning
chime module. When the driver’s door is open, the
driver’s door courtesy lamp switch is closed and
power is supplied through Circuit 159 (R/PK) io the
module.

Electronic instrument Cluster Beep Tone

On vehicles with an electronic instrument cluster only.
When a cluster bution is pressed, the cluster
momentarily grounds Circuit 183 (T/Y) to the warning
chime module, causing it to emit 2 momentary beep
tone as acknowledgement.

Whenever selected visual warning messages are
displayed on the electronic instrument cluster, the
cluster grounds Circuit 183 (T/Y) to the warning chime
module for one second. This causes it to emit a one

Alamp outage is sensed by measuring the change in
voltage drop across a special section of the wiring
harness,

169 (R/PK) to the module. second beep tone to atiract attention to the electronic
cluster display.
Lamp-Out Warning System The unigue wiring harnesses associated with the

lamp-out warning system use special resistance wire
for proper system operation.

CAUTION: Do not alter lengths of these wires,
unless otherwise directed. Do not hook up
additional lamps (l.e. trafler tow lamps). Do not
replace bulbs with any type different from
original equipment. Doing so may result in a false
warning or no warning.

1983 Taurus / Sable July, 1882



13-09-2 Gauges

DESCRIPTION AND OPERATION (Continued)

Warning Devices, Miscellaneous — Elactronic 13-09-2

The Lamp-Out Warning System consists of a lamp-out
warning module, a unigue wiring harness and one
warning indicator in the conventional instrument
cluster, or two warming indicators in the digital
instrument cluster. The lamp-out warning system
monitors three functions:

@ Low-beam headlamps

@ Rear parking lamps

® Brakelamps

The system operates when the ignition swiichisin the
ACGC or RUN position.

Digital Cluster:

REAR LAMP OUT: Indicates a brakelamp burn out
when the brake pedal is pressed. Rear Lamp Out will
also indicate a rear parking lamp burnout when the
light switch is turned to either the parking lamp or
headlamp position.

HEADLAMP OUT: Indicates a low-beam headlamp
burnout when the light switch is turned io the
headlamp position.

Analog Clusier:

LAMP OUT: Combines the functions of REAR LAMP
OUT and HEADLAMP OUT.

Low Qi Level Warning System

This system consists of g flcat-type sensor mounted to
the side of the engine oil pan, an elecironic conirol
module (an electronic relay) and an instrument panel
warning indicalor.

The warning indicator should come on during engine
starting as a bulb prove-out. When the ignition switch
is turned to the RUN or START position, the conirol
module determines whether the sensor is grounded
{oil low) or ungrounded (oil not low). i the ol level is
adegquate, the light will go out in RUN. ¥ oil level is
approximaiely 1.4L (1.5 gt low or lower, the relay
keeps the warning indicator on. The indicator remains
on until the oll level is adequate or the ignition switch is
turned to the OFF position. After the ignition switch is
turned 1o the OFF position, the module will not reset
for approximately five minutes. The delay aliows time
for oil drainback before another reading is allowed to
occur. if the engine Is restarted during this delay
period, the indicator will stay off, unless it was
previously on and sensor is still grounded.

Low Ol Level Warning Indicator

K19334-A

Sensor Installation

LOW OIL AND

TEMPERATURE
SENGOR
FRONT OF VEHICLE 80824,
Ki6716-B

Low Coolant Level Indicator

A coolant level sensor is mountad on the recovery
reservoir and is used to Hluminate the CHECK
COOLANT indicator located in the cluster. When the
ignition is turned to RUN position, the indicator will
prove out momentarily and turn off afler the engine is
started, indicating adequate coolant fill, The CHECK
COOLANT indicator will turn on when the coolant level
drops below the FULL COLD mark located on the side
of the recovery reservoir. When indicating a low
coolant condition, the indicator will iluminate and
rernain on until the coolant is filled to the FULL HOT
mark and vehicle ignition is turned off and then cycled
back on.

LOW COOLANT
LEVEL SENDING
UNIT

100968

Ki7121-B
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Misceliansous - Elactronic

DIAGNOSIS AND TESTING

Check sysiem fuse before proceeding. @ Egquipment: 12-volt test lamp or ohmmeter
& When necessary to trace and/or service the
various circuits, refer 1o the vehicle wiring diagrams
and diagnostic chari.

Warning Chime Sysitem Diagram

TO ELECTRONIC
TO LEFT INSTRUMENT
FRONT DOOR CLUSTER
COURTESY LAMP

CHIVE MODULE

1581 BK/PK

% INSTRUMENT
CLUSTER

TO HEADLAMP
SWITCH

BELT BUCKLED

WARNMING CHIME MODULE CONNECTOR
14401 WIRING HARNESS

FOR ELECTROMNIC INSTRUMENT

See EVTM for more details CLUSTER ONLY
of this clrcult K13126-D
NOTE: The foliowing step-by-step diagnosis must be
performed to obtain reliable results. If a specific failure
condition is known, refer to the Electrical and Vacuum
Troubleshooting manual to quickly determine root
cause and corrective action.
ELECTRONIC WARNING CHIME DIAGNOSIS
Terminal No. Circult Wire Color Function
1 450 DG/LG Warning chime module to safety belt warning indicator
2 640 R/Y Ignition (RUN or START) to warning chime module
3 296 W/P ignition {RUN or ACC) to warning chime module for electronic
cluster only
4 158 R/PK Dirver door courtesy switch to warning chime module
<] 2587 R/W Headlamp switch to warning chime module
5} 158 BK/PK Key warning switch to warning chime module
7 183 T/Y Tripminder to warning chime module for electronic cluster only
2 85 BR/LB Safety belt switch {o warning chime module
10 57 BK Ground to warning chime module

TK171478

1983 Taurus/Sabile July, 1992



13-08-4

13-09-4 Gauges, Warning Devices, Miscellanaous

DIAGNOSIS AND TESTING (Continued)
PINPOINT TEST A
ELECTRONIC WARNING CHIME DIAGNOSIS
TEST STEP RESULT ACTION TO TAKE

At { CHECK WARNING CHIME SYSTEM FUSE

® If warning chime module is properly connected, Yes GO to AZ.

check the warning chime system fuse.

o Isfuse OK? No REPLACE fuse.
A2 { CHECK FOR VOLTAGE AT CIRCUIT840(R/Y)

& Disconnect warning chime module. Yes GO to AS.

® Connecta 12-volt test lamp between Circuit 640 No | GHECK Gircuit 840 (R/Y)

{R/Y) in warning chime connector and ground. back 1o ignition switch
@ Turn ignition switch to RUN. SERVICE as required :
® Does testlamp light? REPEAT A2, )

A3 l CHECK FOR GROUND AT CIRCUIT 57 (BK}
@ Connecta 12-volt test lamp between Circuit 640 Yes GO to Ad.

{R/Y} and 57 {(BK} in warning chime connector. A
@ Turn ignition switch to RUN. No g?fﬁ% ggg;';izg%m
@ Does test lamp light? SERVICE as required.

REPEAT A3.
A4 | CHECK CKT 450 (DG/1L.G) AND SAFETY BELT -
WARNING LAMP BULB
® Connectjumper between Circuit 450 (DG/LG) and Yes GO 1o AB.
Circuit 840 (R/Y) in warning chime module No CHECK Circuit 450
connecior.
e Turn ignition switch to RUN. (oa @g;ﬁgig&f&iifw
e Does safety belt warning indicator light? bulb. CHECK bulb.
SERVICE as required.
REPEAT A4.
A8 { CHECK FOR GROUND AT CIRCUIT 85 (BR/LB)
® Unbuckle driver's side safety belt. Yes GO 10 ASG,
& Connecta 12-volt test lamp between Circuit 85 .

(BR/LB) and Circuit 640 (R/Y) in warning chime No S bk e satoty
® ggpﬂn%%ti?ign switch to RUN belt §wiich. SERVICE as
e Does test lamp light? reguired. REPEAT AB.

AB { CHECK FOR GROUND AT CIRCUIT 158 (BK/PK)
@ Inseri key in ignition. Yes GO to A7.
® Connecta 12-volt test lamp between Circuit 168 ireni

{BK/PK}) and Circuit 840 (R/Y) in warning chime No ] ?§§§/%§<§g§§:3 izsisgniiion

connector. . \
® Turn ignition switch to RUN. E?Eéc\%lé%d:; ?:Jc‘;itsc;réd
@ Doeslestlamp light? REPEAT AG. ’

A7 I CHECK FOR VOLTAGE AT CIRCUIT 159 (R/PK)
® Connecta 12-volt test lamp between Circuit 158 Yes GO ic A8.
{R/PK} in warning chime connecior and a known No CHECK Circuit 159
® %OOG %rgun('i. d {R/PK) back ic courtesy
pen griver's door. 5 lamp switch. SERVICE as
© Does testlamp light required. REPEAT A7.
A8 } CHECK FOR VOLTAGE AT CIRCUIT 257 (W/R)
® Connecta 12-volt test lamp between Circuit 257 Yes GO o AS.

{W/R) and a known good ground. A 7
e Pull headlamp switch to the ON position. No giEkC;; gggggﬁi s(\xijtﬁ?
© Does testlamp light? SERVICE as required.

REPEAT A8,
Ag i CHECK FOR VOLTAGE AT CIRCUIT 286 (W/P)
® Connecta 12-voit test lamp between Circuit 296 Yes GO to A10.

{W /P) in warning chime connector and ground. it /P
® Turn ignition switch to the ACC position. No g:fﬁ}; %;;?gfﬁféﬁ_ )
© Does testlamp light? SERVICE as required.

REPEAT AB.
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13-08-5 Gauges, Warning Devices, Miscellaneous — Electronic 13-09-5

DIAGNGSIS AND TESTING (Continued)

PINPOINT TESTA
ELECTRONIC WARNING CHIME DIAGNOSIS (Continued)

TEST STEP RESULT ACTION TO TAKE
A10 E CHECK FOR GROUND AT CIRCUIT 183 (T/Y)
® Connecta 12-volt test lamp between Circuit 183 Yes GOt ATl
{T/Y} and Circuit 286 (W/P} of warning chime No BEFER to electronic
gennector. . instument clusier
@ Turnignition switch to RUN positicn and press a diagnostics, Section
button on the electronic instrument cluster. {3-01. SERVICE as
@ Doesiestlemp light momentarily? requiréd REPEAT A10
A11 | CHECK WARNING CHIME MODULE OPERATION
& Connect warning chime module. Al warnings Svystem operating
® GCheck for proper cpefaﬁon of: operate properly propesrly.
- ga?e}y_?ei:&;vammg._ One, two, or three CHECK back through
- H@ydt? gn ;oijiw;mmg. ) warnings appropriate circuit(s).
eadiamp SWitch on warning. inoperative SERVICE as necessary.
— Audible beep. REPEAT A41,
All warnings not REPLACE \;{/ammg chime
operating module. REPEAT.A 1.
TH 17155A
Low Gl Level Warning System Check Electrical Schemalic —Low Ol Level Relay

With off at FULL mark on dipstick and the engine ol
warm to ensure that the cil drains properly from the oil
sengor, turn ignition switch to the RUN position and
start engine. Warning indicator should come on briefly
in START for bulb prove-out, then go out. Turn engine
off. Drain 1.9L (2 g} of oil from engine. Wait for five
mirastes, then restart engine. Warning indicator should
come on and stay on.

If indicator does not come on, check the following:

See EVTM for more details
of this circuit

@ Indicator

@ Fuse

& Low oil level relay
€@ Low ol level sensor

Refer 1o diagnosis charts for complete testing
procedures.

LOW OiL
LEVEL
SENSOR
OPENS
WITH
NORMAL
Ol LEVEL

K7920-E
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13-06-6

IAGNOSIS AND TESTING (Continued)

Gauges, Warning Devices, Miscellaneous

13-08-6

Low Ofl Level Sensor Test
Tools Reguired:

@ Rotunda Digital Volt-Chmmeter 007-00001

Connect positive lead of a Rotunda Digital
Volt-Ohrameter 007-00001 or equivalent to sensor
terminal and negative lead to sensor housing. With
sensor submerged in oil {(engine full), meter should
read “‘open.”’ Resistance should be greater than
100,000 ohms. With sensor out of cil {oil drained),
resistance should be less than 1000 ohms.

NOTE: Sensor must be horizontal when this test is
conducted.

It is best to conduct test with sensor in pan with hot oll
to ensure that oll properly drains from sensor. if
removed from pan, sensor must first be submerged in
warm oil 1o ensure proper positioning of the float
before testing. The sensor must be held horizontally
during bench testing to ensure that the float remaine
correctly positionad.

NOTE: The module is located on the instrument panel
shake bracs.

Piapoint Test index

SYMPTOM PINPOINT TEST
Low Oil Level Indicator Stays On After Starting Engine-Oil Not Low A
Low Oil Level Indicator Does Not Stay On When Low On Qil B
Low Oil Level Indicator Blinks Intermittently While Driving G
Low Coolant Level Indicator inoperative o

NOTE: Ignition should be turned OFF for five minutes
between checks to ba sure that the electronic relay
has ‘“‘reset’”’.

PINPOINT TEST A: LOW OIL LEVEL INDICATOR STAYS ON AFTER STARTING ENGINE ~ OIL ROTLOW

TEST STEP RESULY ACTION TO TAKE
A1 | CHECK OlL LEVEL AND RELAY GROUND
® Verify oit level is full then check electronic relay Yes CHECK sensor
ground by disconnecting wire Circuit 258 (W/PK) resistance. if less than
from sensor and restart engine. 1000 K ohms, REPLACE
® Doesindicator turn off? sensor. if greater than
1000 K ohims —REPLACE
glectronic relay.
No GO 1o A2,
A2 | CHECK Ol SENSOR CIRCUIT
® Check wiring circuit between electronic relay and Yes REPLACE slectronic
terminal 4 of electronic relay. relay.
® s wire OK? No SERVICE wiring.

TK17142B8

PINPOINT TEST B: LOW OIL LEVEL INDICATOR DOES NOT STAY ON WHEN LOW ON OIL 1.9 LITERS {TWO QUARTS)

TEST STEP RESULY ACTION TO TAKE
81 ‘ CHECK ELECTRONIC RELAY
@ Check electronic relay by disconnecting wire Circuit Yes FBECONNECT wire. GO to
258 {W /PK) from terminal 4. Wait approximately B2.
five minutes. Then short terminal to ground. Start No REPLAGE electronic
engine. relay.
@ Doesindicator stay on?
B2 } CHECK SENSOR RESISTANCE
@ Check sensor resistance between sensor terminal Yas REPLACE sensor.
and ground. "
e isresistance greatsr than 1000K ohms? No g?ﬁgigﬂg%g% of for
open circuit.
TK17 1438
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13-09-7 Gauges, Warning Devices, Miscellaneous — Electronic 13-09-7

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: LOW OIL LEVEL INDICATOR BLINKS INTERMITTENTLY WHILE DRIVING
TEST STEP ’ RESULT ' ACTION TO TAKE
&1 [ CHECK CONNECTIONS
® Check for loose connections to relay or bulb. No SERVICE connections.
© Are connections OK? Yes REPLACE electronic
relay.
TK7921F
See EVTM for more detalls NGINE
of this clreult ; OMPARTMENT
: USE PANEL
INSTRUMENT e
CLUSTER
TIGNETION (L:ﬁgp
WARNING
ADIATOR
OOLANT
ENSOR
Ki7223-A
PINPOINT TESTD:
LOW COOLANT LEVEL INDICATOR INOPERATIVE
TEST STEP RESULT ACTION TO TAKE
D1 | VERIFY COOLANT LEVEL
& When the engine is cold observe level of coolant in Yes GOtob2.
reCoVary reservoir.
e Iscoolant level below FULL HOT mark? No GOtob3.
D2 ( VERIFY COOLANT LEVEL
@ Fiill coolant to the FULL HOT mark on the recovery Yes System OK,
reservoir.
@ Starivehicle and observe CHECK COOLANT No GOtob3.
indicator.
¢ Does indicator lluminate then stay off?
D3 | CHECKINDICATOR
® Turn ignition ON. Yes GO to B4,
@ Using a jumper wire, ground Circuit 484 (BR/PK) No >l REPLAGE and CHECK
wire at instrument cluster connector. COOLANT indicator of
8 Doesindicator turnon? instrument cluster.

1983 Taurus/Sabie July, 1992



13-08-8

13-09-8 Gauges, Warning Devi

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST D:
LOW COOLANT LEVEL INDICATOR INOPERATIVE (Continued)
TEST STEP RESULT ACTION TO TAKE
D4 | CHECKRESISTANCE
@ Disconnect the instrument cluster. Yes GO 1o DS,
@ Measure resistance from the instrument cluster
Circuit 484 {(BR/PK) wire to the coolant level No gi?ﬁi&%gigg%?i‘i?wwe
Sensor. ’
@ Isresistance less than 5 ohms?
05 | CHECK VOLTAGE TO SENSOR
® Measure voltage on Circuit 16 {(R/LG} at coolant Yes GO D8,
level sensor.
@ lsvoliage at least 10 volis? No (Sg i\ggiﬁfﬁgf ;;ﬁ‘g %;620
fuse link 1o coolant tevel
SBnsor.
D8 i CHECK SENSOR GROUND
® Measure resistance from coolant level sensor wire, Yes GOto B7.
Circuit 87 (BK) to ground. ;
® Isresisiance less than 5 ohms? No gﬁ?gi%%/(%?;LACE
b7 | CHECK COOLANT LEVEL SENSOR
@ Turn ignition ON. Yes REPLACE coolant level
@ Using a jumper wire, jump the coolant level sensor Sensor.
® Doesindicator turn on? ) CHECK COOLANT
indicator or instrument
cluster.
Lamp-Out Warning System The vehicle must be at room temperature for this
© ©
Tools R@quégeﬁ: CheCk, 16-30°C (60“’86 F}
.. Make sure no additional lamps (i.2. trailer) or other
NOTE: For diagnosis of the warning indicators, refer Use the following diagnosis charts and illustrations to
to the appropriate Section in Group 13. diagnose concerns in the Lamp-Out Warning System.

When performing diagnosis on the Lamp-Out Warning
System, the voltage measurements must be taken
using Rotunda Digital Volt/ Chmmeter 014-00407 or
equivalent. While faking measurements do not touch
metal probes. Doing so will cause incorrect readings.

1894 Taurus/ Sable July, 1882



scellanesus — Eleclronic

DIAGNOSIS AND TESTING (Continued)

Lamp-Out Warning System

Module Power and Cluster Conneclions

IGNITION

P FUSE
e SWITCH

PANEL

LAMP QUT
. WARNING
MODULE

EVTHM for more delalie
§

KI7218-R

1993 Taurus/ Sable July, 1982



13-08-10 Gauges, Warning Devices, Miscellaneous — Eleclronic 13-09-10

DIAGNOSIS AND TESTING (Continued)

Headlamp Circuit
AN LAMP
SWITCH
BAUL TE-FUNCTION
AUTOMATIC SWITCH
HEADLAMPS/

DELAYED EXIT

DAYTIME
RUNNING
LAMPS

RESISTANCE WIRE
108| | BRAB

U, FOGLAMPS

3 LAMP OUT
WARNING
BAODULE

LH
HEADLAMP

See EVTM for more detalls
of this circuit

K17218-A

1993 Taurus/ Sable July, 18982



13-09-11 Gauges, Warning Devices, Miscellaneous — Elecironic 13-08-11

DIAGNOSIS AND TESTING (Continued)

Parking/Stop/Turn Lamp —Sedan

MULTLFURCTION
SWITOH

P FUSE
PANEL

RESISTANCE WIRE
0.100 £ 0.00102

RESISTANCE WIRE
0.350 + 0.005Q

RESISTANCE WIRE
0.248 £0.001Q

RESISTANCE WIRE
0.350 £ 0.005%

RESISTANCE WIRE
0.248 + 0.0080

RESISTANCE WIRE
0.248 * 0.0050

TURN/STOP/ 14
HAZARD LAMPS

TURN/STOP/
HAZARD LAMPS

RH/REAR
PARK/STOR/
TURN LAMP

LH/REAR/
PARK/STOP/
TURN Lamp

Lil [REAR/
PARK/ISTOR!
TURN LAMP

o K17280-8

1983 Taurus/Sable July, 1882



13-08-12 Gauges, Warning Devices, Miscellaneousg - Elsclronic 13-08-12

DIAGNOSIS AND TESTING (Continued)

Perking/Stop/Turn Lamp—Wagon

T MULTE

T s LAMP

T MULTFUNCTION
{ SWITCH , i

SWITOH

TP FUSE
a5 W”§ PANEL

RESISTANCE WIRE
0.100 £0.00102

RESISTANCE WIRE
0.350 £ 0.005Q

EXTERIOR
LAMPS

RESISTANCE WIRE
0.248 £ 0.005Q2

BESISTANCE WIRE
0.248 £ (.005Q

LAME DUT
WARNING
MODULE

B REAR
PARK/STOR/
TURN LAMP

L REAR
PARK/STOR/
TURN LAMP

See EVTM for more detaiis
of this circuit

K17221-8
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13-08-13 Gauges, Warning Devices, Miscellaneous — Electronic 13-09-13

DIAGNOSIS AND TESTING (Continued)

LAMP-QUT WARBNING SYSTEM: QUICK TEST Lamp-out warning not displayed when a lamp is burned out OR Lamp-out
warning is displayed without an actual lamp failure

TEST STEP RESULY
Step 1| VERIFY THE CONDITION '

ACTIONTO TAKE

GO 1o Step 2.
Step 2 i CHECK HEADLAMPS, TAIL LAMPS AND BRAKELAMPS
@ Turn ignition switch to AGC or RUN. Yes GO to Step 3.
® Turnoniow beam headlamps and brakelamps. No .| SERVICE fuses
® Are headlamps, rear parking lamps and switches bulbsy sockets
brakelamps working properiy? or wiring ’as necéssary.
REPEAT tesl.
Step 3 | CHECK WARNING INDICATORS
@ For vehicle with conventional clusier: Is LAMP QUT Yes " GO 1o Step 4.
indicator on? No REFER to Pinpoint Test B

@ Forvehicle with electronic cluster: Are HEADLAMP

OUT and REAR LAMP OUT indicators on? as outlined to complete

system verification.

Step 4 | DISCONNECT LAMP-OUT MODULE

CHECK outag&indicator

® Turnlamps and ignition OFF. Yes
® Disconnect lamp-out module. circuits for shoristo
@ Turniamps and ignition ON, ground:
@ Is oulage warning stifl being displayed? 135 (Y/R)} {module Pin 8)
132 (O/BKj} {module Pin
NOTE: Voliage measurements must use Rotunda 7) ( )¢
Digital Volt/ Ohmmeter 014-00407, 007-00001 or 130 {R/LG} {module Pin
squivalent. 8)
SERVICE as necessary.
REPEAT test.
No REFER to Pinpoint Test A

as outlined.

TK13184C

PINPOINT TESTA
LAMP-QUT WARNING ILLIMINATED WHEN LAMPS ARE OPERATING PROPERLY

TEST STEP RESULYT ACTION TO TAKE
A1 | CHECK REFERENCE VOLTAGES ATHARNESS

CONNECTOR

@ Disconnect moduie. Yes - GO to A2Z.

® Check voliage between ground Gircuit 57 (BK) and No CHECK circuits for opens
the reference circuits of the lamp outage module or high resistance
narness connector. The voitage should be between CHARGE vehicle i‘f-
10 and 15 volts: necessary. REPEAT

-— (heck voliage between Pin 14 {ground Circuit
57 BK) and Pin 13 {LH brake lamp reference
Circuit LG/ ).

— Check voltage between Pin 14 {ground Circuit
57 BK) and Pin 3 (RH brakelamp reference
Circult 50/LB).

- Check voliage between Pin 14 {ground Circuit
57 BK) and Pin 15 {parking lamp reference
Circuit 14 BRj.

- Check voltage between Pin 14 {ground Circuit
87 BK) and Pin 186 (headlamp reference Circult
808 GY/Y}.

e isvoliage belween 10 and 15 volls?

diagnostic test.

1993 Tauwrus/ Sable July, 1992



13-09-14 Gauges, Warning Devices, Misc 13-00-14

DIAGNOSIS AND TESTING (Continued)

PINPOINT TESTA
LAMP-OUT WARNING ILLIMINATED WHEN LAMPS ARE OPERATING PROPERLY (Continued)
TEST STEP RESULT ACTION TO TAKE
A2 | CHECK FOR CROSSED CIRCUITS ‘
@ Checks for crossed circuits by energizing ail light Yes GG o A3,

circuits individually. Verify voltage between Y a S
reference and ground, then between sensor and No SERVICE circuits.
ground.

@ Corresponding reference and sense terminals
should be the only ones with voltage {9 volis
minimum) and reference circuits should measure
higher {with respect to vehicle ground} than sense
circuits.

HARNESS CONNECTOR PIN (CIRCUIT NUMBER, COLORS)

Exterior Light Reference! Sense Ground
L.H turn signal only (this is the 13(9 11{104 14 {57
LH brakelamp filament also} LG/O} LB/O) BK)
RH turn signal only (thisis the 3(5 2{105 14 (57
RH brakelamp filament also) C/LB) R/W) BK)
Parking lamps only on (FOR 5 (14 4 (102 W) 14 {57
SEDANS: this is the LH parking BR) BK)

famp filament only. FOR
WAGONS: this is both the LH
and RH parking lamp filaments)

Parking lamps only on FOR 15 (14 12 (103 14 (57
SEDANS ONLY: this is the RH BR) W/R) BK)
parking lamp filament :
Headlamps (both LH and RH) 16 {505 10 {108 14 {57
GY/Y) BR/LB) BK}

® Are all circuiis OK?
A3 | CHECK VOLTAGE BETWEEN REFERENCE AND SENSE

PINS

@ Voltage between corresponding Reference and Yes REPLACE lamp-out
Sense circuits when each light circuit is turned on module.
individually. No GO to Ad.

@ The voltage should be approximately 0.50 voli.
HARNESS CONNECTOR PIN (Circuilt number, colors)

Exterior Light Reference Sense
LH turn signal only (thisis the LH 13{8LG/0O) 11{104
brakelamp filament also) LB/O)
fAH turn signal only (this is the RH 3{50/LB) 2{105 R/ W)
brakelamp filament also)
Parking lamps only on {(FOR SEDANS: 15 {14 BR) 4 {102 W)

this is the LH parking lamp filament
only. FOR WAGONS: this is both the LH
and RH parking lamp filaments)

Parking lamps only on (FOR SEDANS 15 {14 BR) 12 (103

ONLY: this is the RH parking lamp W/R)

filament)

Headlamps (both LH and RH) 16 (505 10 (108
GY/vY) BR/LB}

@ Are all voliages OK?

1893 Taurus/Sabile July, 1882



13-089-15 Gauges, Warning Devices, Miscellanecus — Electronic 13-08-15

IS AND TESTING (Continued)

PINPOINT TESTA
LAMP-OUT WARNING ILLIMINATED WHEN LAMPS ARE OPERATING PROPERLY (Continued)
TEST 8TEP RESULT ACTION TO TAKE
A4 | SUBSTITUTE NEW BULBS
® Substitute new bulbs for lamps indicated by Yeas LEAVE innew bulbs.
warning. . -

® Reconnect lamp-out module and re-test. No S;Ei:iig affected wiring

@ Are lamps OK? Headlamps— 14401 Tail
lamps or
Brakelampg— 14405

TK171578

PINPOINT TEST B: LAMP-OUT WARNING NOT ILLUMINATED WHEN ONE OF MORE LAMPS ARE NOT OPERATING

PROPERLY
TEST STEP RESULT ACTION TO TAKE
81 } CHECK FUSE AND CONNECTOR
@ Check system fuse. Yes GG Ba., .
® Check wiring connector to cutage indicator lamps. No - SERVICE aﬁd\]w
® Are fuse and connector OK? REPLAGE as necesary.
B2 ! CHECK INPUTS TO THE WARNING INDICATCRS
FOR CONVENTIONAL CLUSTER: Yes REPLACE lamp out
& Disconnect lamp out module. warning moduis.
® Check if LAMP OUT indicator lights when you: N :
—  Turn ignition to ACC or RUN, No iii\;igfbihpggzgﬂate
— Ground Pin 8, Circuit 135 (Y/R) (brakelamp necessary

outage circuit).
—  Does LAMP OUT indicator light?
— Shut OFF ignition to reset conventional cluster.
-~ Turn ignition to ACC or RUN.
- Ground Pin 7, Circuit 132 O/ 8K (the rear
parking lamp outage circuit).
— Does LAMP QUT indicator light?
- Shut off ignition to reset conventional cluster.
—  Turn ignition 1o ACC or RUN.
—  Ground Pin 8, Circuit 180 R/LG {the headlamp
outage circuit).
—  Does LAMP OUT indicator light?
e DoesLAMP OUT indicator light when circuils are
individually grounded?
FOR ELECTRONIC CLUSTER:
@ Disconnect lamp out module.
@ Check if warning indicator lights when you:
— Turn ignition to ACC or RUN.
— Ground Pin 5, Circuit 135 (Y /R) {(the brakelamp
outage circuit).
—  Does REAR LAMP OUT indicator light?
— Shut OFF ignition to reset elecironic cluster.
- Turn ignition to ACC or RUN.
— Ground Pin 7, Circuit 132 {O/BK) ({the rear
parking lamp outage circuit).
— Does REAR LAMP QUT indicator light?
—  Shut OFF ignition to resat slectronic cluster.
— Turn ignition to ACC or RUN.
- Ground Pin 8, Circuit 130 (R/LG) {(the head
lamp outage circuil).
—  Does HEADLAMP OUT indicator light?
® Does LAMP OUT indicalor appeesr when clroulls
are individually grounded?

1883 Taurus/ Sable July, 1882



- Electronic 13-09-16

13-08-16 Gauges, Warning Devices, Miscellaneous

AGNOSIS AND TESTING (Continued)

PINPOINT TEST C: LAMP QUT WARNING SYSTEM: Verification if outage is detected if lamps are disconnected
TEST STEP RESULT ACTION TO TAKE
C1 | CHECK WARNING INDICATORS
@ Turn OFF headlamps, tail lamps and brakelamps. Yes System OK. Test
® Disconnectons headlamp and two taillamps complete.
S;gg;udes brakelamp filaments), one from lefi and No B GO to Pinpoint Test A,
® Connect lamg-out module. Step Al.
® Turn ignition to ACC or RUN.
@ Turn on headlamps (low beam) and brakelamps.
@ Are all lamp-out warning indicalors illuminated?
TKS980H
Lamp-Out Module Connsclor Pin-Out
10/
g
8
7
8
5
4
i 3
2
o 1
-
M [ ]
16-PiN
HARNESS CONNECTOR
o 0 e
Ki17135-A
Pin Circult Color Function
1 33 wW/pP Start (Prove-Out)
2 108 R/W RH Stop Lamp Sense
3 5 O/LB RH Stop Lamp Reference
4 102 W LH Park Lamp Sense {(LH and RH Rear Park Lamp
Sense for Wagons)
5 135 Y/R Brakelamp Outage
2] 573 BK/O Center Tail Lamp Sense (Sable Sedan)
7 132 O/BK Taii Lamp Outage
8 130 R/LG Headiamp Cutage
2] 296 WP RUN/ACC
10 108 BR/LB Headlamp Sense
11 104 LB/O LH Stop Lamp Sense
12 103 W/R Rk Rear Park Lamp Sense (Sedan Oniy}
i3 g LG/0 LH Stop Lamp Reference
14 57 BK Ground
15 14 BR Rear Park Lamp Reference
i8 505 GY/Y Headlamp Reference

1983 Taurus/ Sable July, 1992



13-06-17

INSTALLATIO

Gauges, Warning Devices, Miscellanecus — Elecironic

13-09-17

Narning Chime
Removal and Instaliation

The warning chime module is mounted on a bracket to
the RiH side of the steering column, on the instrument
panel reinforcement.

1. Disconnect battery ground cable.

module off bracket.

chime.

4. HRemove chime.
To install, reverse Removal procedure.

Depress tab on warning chime’ module and slide

Disconnect electrical connector to warning

Part
ltem Number Description
1 8C825 L.ow Cil Indicator Assy
2 | 14B183 Horn Relay Assy
3 14A323 Relay Panel Bracket Assy
4 14401 Wiring Assy
5 | 17D538 Wiper Control Module
8 | 8404304 instrument Panel Assy

7 | N803878-538

Screw (2 Req'd)

{Continued)

K16628-8
Part
ftem Number Description
8A | N8D5375-S36MG | Ground Screw
9 | 14401 Wiring Assy Ground (for
Canadian Vehicles Only)
10 10D840 Chime Assy
i1 18C641 Rear Window Defroster
Timer (Sable)
12 14B193 Horn Relay Assy
A Tighten to 12 Nem {9 Lb-Ft)

Lamp-Out Warning Module
Except Taurus SHO
Removal and Instaliation

1. Pull down fuse panel.

2. Remove two nuts retaining lamp outage module.
3. Disconnect electrical connector.

1993 Taurus/ Sable July, 1882




13-08-18

Gauges, Warning Devices, Misce

REMOVAL AND INSTALLATION (Continued)

4. Toinstall, reverse Removal procedure.

LAMP OUTAGE
MODULE 10K810

NUT AND
WASHER ASSY
45320-836 K17133-8

Taurus SHO
Removal and instaliation
1. Remove glove compartment.

2. Remove screw retaining module to instrument
panel.

3. Disconnect electrical connectors.
4. Toinstall, reverse Removal procedure.

LAMP OUTAGE
MODULE
10KS10

SCHEW
N611037-82 =
K17134-B

Low Oil Level Sensor
Removal and Installation

1. With engine off, drain at least 1.9L (2 gb) of oil
from sngine.

2. Disconnect electrical connection.

3. BFemove sensor with a 28mm {1 inch) socket or
end wrench. Discard old gasket.

4.  Toinstall, reverse Removal procedure.

GASKET SENSOR-OIL LEVEL
6C626 6C824

INSTALL WITH WORDS TIGHTEN TO

“PAN SIDE" TOWARD 20-34 Nem

OIL PAN (15-25 LB-FT)

OIL PAN
ASSY
06675

K14774-C

Low Coolant Level Sending Unit
Removal and instaliation
1. Disconnect electrical connector to coolant level

sending unit. ‘

2. Remove coolant level sending unit from coolant
recovery reservoir.

3. Toinstall, reverse Removal procedure and verify
proper operation.

LOW COCLANT
LEVEL SENDING
UNIT

10D968

Ki7131-8
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13-09-19 Gauges, Warning Devices, Miscellansous — Electronic 13-09-12

SPECIFICATIO SPECIAL SERVICETOOLS
TORQUE SPECIFICATIONS ROTUNDA EQUIPMENT
Description Hemy Lb-Ft Model Description
Ot Level Sensor 20-34 15-25 007-00001 Digital Voli-Ohmmeter
Ground Screw 12 24 314-004067 Digital Voit-Ohmmeter

1893 Taurus/Sable July, 1882



