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VEHICLE APPLICATIO
Taurus/ Sable.
DESCRIPTI D OPERATIO
Windshield Wiper System, Front
The two-speed, permanent magnet, three brush
electric windshield wiper motor has a brush rigging
that permits selection of low or high speed. When the
vontrol selector is in LO position, the common brush
and the blue/orange wire brush are used, and the
motor operales at low speed. When the control
selector is in Hi position, the grounded brush and the
white wire brush are used. Curreni bypasses a portion
of the armature winding, causing the motor to run
taster. When the controf selector is moved o the OFF
position, the motor will continue at low speed until the
park switch contacts open, signaling the motor 1o
PARK and activaling the depressed PARK machanism
which is part of the molor output arm.
Wiper/ Washer Swiich, Front Interval System
The wiper sysiem features a rotary actuated switch When the wiper control switch is in the interval
which is part of the turn signal lever of the position, the wipers make single wipes which are
raulti-function switch. The washer swilchis a separated by a pause. The control knob on the end of
push-type and glso is part of the multi-function switch. the turn signal lever sets the length of the pause (from
about 1 second to about 12 seconds}. The length of
pause decreases as the knob is rotated away from
OFF and Increases as the knob is rotated toward OFF.
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DESCRIPTION AND OPERATION (Continued)

While in the interval wiper mode itis normalto hear a
shight ticking sound. This sound s due to the interval
wiper module.

NOTE: When using interval wipers, the first wipe may
not ocour untll after a pause of up to 12 seconds.

FLASH-TG-PASS
WASHER (PULL)
(PUSH )
INTERVAL WIPER K12878.5

To operate the washer, push the knob of the lever
toward center of steering column.

If wiper control switch is in OFF or INT position, wipers
will run as long as knob is pushed in. When knob is
released, the washers will stop immediately, but the
wipers will run for three to four cycles, then return to
praviously set operation,

if the wiper conirol switch is in LO or Hi position,
washers operate with no change in wiper operation.

per System and Swilch, Rear

Main components of the system are a single motor
assembly mounted on the liftgate, and an instrument
panel-mounted control switch powered through an
in-fine clircult breaker.
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DESCRIPTION AND OPERATION (Continued)
Taurus
See EVTM for more details
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DESCRIPTION AND OPERATION (Continued)

Sable

FROM
INSTRUMENT
ILLUMINATION

"3 LIFTGATE
DEFROST/
WIPER/
WASHER
CONYROL

TO REAR WINDOW
DEFROST

S LIFTGATE
GLASS

57

See EVTM for more details
of this circuit

LIFTGATE
WIPER
MOTOR

FROM
REAR
WINDOW

DEFROST
SWITCH

LIFTGATE
RELEASE
SOLENOCID

- “WITH LIFTGATE
RELEASE

K17205-4

1893 Taurus/Sable July, 1982




ESCRIPTION

OPERATION (Continued)

sher System

The washer system uses two nozzies located on the
cow! top panel. The conirol switch is part of the
multi-function switch and is steering column-mounted.
Refer to Section 11-05 for multi-function switch. When
activated, i energizes a washer pump mounted inside
a cavity in the washer reservolr. The reservolr is
mounted at the RH fender apron.

ndshield Washer Low Fluid Warning
Indicator (Front Washer System)
Vehicles equipped with a windshield washer low fluid

warning indicator system have a red WASH FLUID
indicator.

SHO VEHICLE INSTALLATION

i the washer fluid level is low, the warning indicator will
fHluminate when the washer switch is activated. The
sending unit for the system is mounted in the washer
reservoir and consisis of a fioat and a magnst
assembly that opens and closes a reed-type switch.
When the fiuid reaches approximately one-quarter full,
the switch contacts will close. Current will flow through
the switch and directly to the warning indicator when
the washer motor is energized.

e
ERONT OF
VEHICLE
REGULAR PRODUCTION VEHICLE INSTALLATION Ko507-8
Part
ftem Number Description
1 17603 Windshield Washer Jet Assy
2A | N810858-82 Screw (2 Req’d)
3 | 98431 VYacuum and Water Distribution Manifold
4 17K808 Filter
5 17618 Washer Reservoir Assy
8 17AB05 Hose
A Tighten o 1.8-2.6 Nom (16-23 Lb-in}
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DESCRIPTION AND OPERATION (Continued)

Wiper and Washer Systems

Fluldic Washer System

The front fluidic system nozzie expels what appears to
be a wide fan-like spray patiern of large droplets of
fluid on the windshield. However, it is actually a single
osciilating jet stream. Care should be taken to only
actuate the system momentarily because of the
greater volume of fluid that is dispersed with this
gystem.

SPRAY PATTERN OSCILLATION
AT HIGH FREQUENCY APPEARS
AS A SOLID FAN TO THE
HAKED BYE

FLOW TUBE FEEDBACK
CAUSES OSCILLATION

K8527-8

Washer Sysiem, Rear

The rear system uses a single nozzle mounted inside
the rear high-mount stoplamp assembly.

The control switch is on the instrument panel. When
activated, the switch energizes an external washer
pump on the washer reservoir. The reservoir on the
station wagon model is mounted behind the BRH trim
panel. The reservolr fill cap is located outside near the
liftgate opening. Fill the reservoir slowly, otherwise air
will become trapped and the reservoir will overflow,

VIEW A
K8719-D
Part Part

item Number Description ftem Number Description

1 17408 Hose Assy 5 | 17832 Reservoir Fill Hose Assy

2 | 13A813 High-Mount Stoplamp & | 8287 Clamp

3 | 17603 Washer Jot Assy 7 178618 Washer Reservoir

4 {17408 Hose Assy 8 | 17684 Pump
{Continuad) 9 | N800388-82 Screw (3Reqg'd)
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01-16-7

DIAGNOSIS AND TESTING

Wiper and Washer Systems

Parking Test
Tools Requlred:

@ Rotunda Digital Volt Chmmeter 014-00407

The ignition switch must be in RUN for all tests. Verify
proper operation of wiper system in LO. With system
operating in LO, turn wiper system switch to OFF
when wiper blades are in vertical (straight-up)
position. Wipers should complete cycle and depress
park (o bottom of windshield). if the wiper blades do
not park, refer to appropriate condition of system
below and test and service as indicatad.

@ Motor stops when wiper switch is turned to OFF.
{Does not complete cycle).

1. Remove motor park switch connector and check
for battery voltage, using Rotunda Digital
Volt-Ohmmeter 014-00407 or equivalent on
Circuit 65 (DG). ¥ battery voltage is not present,
service circuit as requirad. if voltage is present,
goto Step 2.

2. Check motor ground wiring at switch connecior.

3. With both wiper motor connectors disconnected,
use an ohmmeter, such as Rotunda Digital
Voli-Ohmmeter 014-00407, or equivalent, 10
verify continuity (less than one ohm) between
Circuits 28 (BK/PK} and 58 (W) in the witing
harness. i continuity is not present, trace and
service as required. If continuity is OK, leave
conneciors disconnected and go to Step 4.

4. Check for continuity to ground terminal on gear
cover at circult terminal 28 (BK/PK) on wiper
motor. If open, replace motor. i ground is present,
leave connectors disconnected and go to Step 5.

5. Verify continuity (less than one ochm resistance)
between Circuits 61 (Y /) and 63 (R) inthe
wiring harness. If continuity is not present, trace
and service as required. ¥ lack of continuity is
traced to wiper control module (WCM), check
wiper switch for continuity. Refer to Section
11-05. Replace switch if continuity is not present.
i continuity is present in switch, and tack of
continuity has been traced to WOM, replace
module. i continuity between Circuits 61 (Y/R)
and 83 (R) is OK, leave conneciors disconnected
and go to Step 8.

6. Check for continuity between circuit 63 (R) and
85 (DG) on wiper motor. If open, replace motor.

@ Wiper blades go into depressed park (below
windshield), but wiper motor kesps running.
Replace motor.

10.

it

@ Wiper blades stall or jam (motor siaris runaing
in reverse direction) while going from park io
depressed park (below windshisld).

Check linkage and service as required.  OK, go
{o Step 8.

Check wiper motor arm and windlatch assembly.
I bent or cracked replace motor.

® Wiper blades complete cycle, but continue to
wipe for part of another cycle and park on
windshield, or

@ Wiper blades run continuously in OFF or
INTERVAL, or

@ Wiper blades run to bottom of windshield and
stop, but will not depress park below
windshield.

Perform wiper switch continuity test. Refer to
Section 11-05. if continuity test falls, replace
motor. If continuity test is OK on standard wiper
system, replace motor. if continuity test is OK on
interval wiper system, go to Step 10.

Check wash Circuit 941 {BK /W) for no voltage. If
any voltage is present, service as required. if no
voltage is present, go to Step 11.

Disconnect connectors at wiper motor and check
for continuity between Circuits 61 (Y /R) and 63
(R) going to interval governor. if open, replace
governor. if continuity is present, replace motor.

CIRCUIT 58
7 (HIGH) CIRCUIT 56

{LOW)

COMMON

GROUND

CIRCUIT 28

LE317-A
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0%1-16-8 Wiper and Washer Systems 01-16-8

DIAGNOSIE AND TESTING (Continued)

Wiper Circult

CONTROL
o MODULE (o

WASHER
PUME

See EVTM for
more details
of this cireult

- Ki85813-4
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DIAGNOSIS AND TESTING (Continued)

Washer Clrcuit

a W;LER/ See EVTM for more detalls

WASHER of this circuil

AN
LOW WASHER
FLUID
LEVEL
SWITCH
821 PKHY
A4

| ANALOG CLUSTER

K16160-C

Wiper Motor Current Draw, Front
Tools Reguired:

® Rotunda Starting and Charging Tester 078-00005

CAUTION: Do not handie any windshield wiper
motor abusively when diagnosing wiper
operations, because it will damage the magnets
and malke the motor inoperative. Rough handling
of new replacement motors may also damage the
magnels.
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Wiper and Washer Sysiems

DIAGNOSIS AND TEST {Continued)

Disconnect the linkage from the motor and disconnect
the slectrical plug 1o test the motor on the vehicle.
Connect the green lead from the test equipment, such
23 Rotunda Starting and Charging Tester 078-00008
or squivalent, to the battery positive (plus) post.
Connect the positive {red) lead from the tester o the
common brush terminal. Attach a ground firstto the
low-speed connection and then to the high-speed
cornection at the connector plug as shown. In either
case, the current draw should not exceed 3.5
amperes.

POTUNDA STARTING
AND CHARGING TESTER h

DTB00005
RED\ LV
+ FEED TO
CIRCUIT 61 FERMINA
iAo & TERMINAL
p ) o FOR TEST.
CIRCUIT 56 {1 OR L0
(LOW SPEED) TO RUN.
CIRCUIT 56

{HIGH SPEED) |
) \ GREEN
CONNECTOR A 4 § | lhe"
(MOTOR SWITCH) | \ / BATTERY

CONNECTOR B
| (PARK SWITCH)

= r~
g GROUND

CIRCUIT 63

CHRCUIT 85

mr; L

J
Yy |

| CIRCUIT 28
- K12569-1

2. Comnect the breaker. Hold the current reading on
the ammeter at twice the rated current. The
current reading on the ammeter should drop to
zero within 30 seconds. i it takes longer than 30
seconds for the circuit breaker to open (current
reading drops 1o zero}, replace the circuli
breakesr.

Wiper Switch Continuily Test, Front
Refer to Section 11-08.

Clrcuilt Breaker

The 8.28 amp circult breaker Is located in the fuse
panel. Two separate tesls are necessary o check for
correct circuit breaker operation. Remove the circuit
breaker from the fuse panel. Connect the tester leads
o the cirouit bregker.

Test 1

1. Before connecting the circult breaker to the
yolt-amp tester, touch the tester leads together
and adjust the current draw, unill it equals the
circuit breaker rating.

2. Connectthe breaker to the tester. Leave the
breaker connected 1o the tester for 10 minutes.
Hold the current reading on the ammeter at the
rated current. if the circult breaker opens during
the 10 minutes, replace the circuit breaker.

Test 2

1. Touch the tester leads together and adjust the
current draw until it is twice the rated current.

Wiper Switch Continuity Test, Rear

Check the continuity between the switch terminals.
Either a seif-powered test lamp or an ohmmeter can
be vsed to test rear switch,

To detect marginal operation of the switch, move the
switch bution while each reading is being taken.

If the switch does not exhibit continuity or if poor
continuity exists in any switch position, replace the
switch,

Taurus

£ mn o oD | oem
16 57 296 478 941

=

K8888-C
Sable
841 296 57 478
19 186 580 268 688
K16862-A
SWITCH POSITION SWITCH TERMINALS
OFF < 1 B7 AND 478
ON 296 AND 478
WASHION 206, 478 AND 941
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i interval operation is unsal s?actory, first check the

motor current draw and the control switch and all
connacting wires for continuity. if the motor, switch
and connscting wires are OK, replace the WCM.

ELECTRICAL—WIPERS AND WASHERS

Refer to the following diagnosis chart to diagnose
concerns in the windshield wiper / washer system.

CONDITION POSSIBLE SCURCE ACTION
& Windshield Wipers inoperative in NOTE: Check in sequence.
ALL Switch Positions ® Opesn circuit breaker. @ Check and replace if required.

@ Poor ground at wiper motor. ® Jumper motor ground terminal {o
vehicle body. If motor now works
service ground.

@ Switch. ® Test switch.

@ Bent or damaged motor linkage. @ Serviced as required.

@ Motor. ® Perform motor current draw test.

@ Open wire or connector. ® Service as reguired.

@ Wiper control module. ® Check andreplacs if required.

@ Windshield Wipers Inoperative or @ Switch. @ Test swiich.
Erratic in LO or INTERVAL (Hi OK) @ Motor. ® Perform motor current draw test for
© low speed.

@ Open wiring. ® Check Circuit 58 (W).

® Check Circuit61{Y/R).
® Check Circuit 57 (BL).
@ Inoperative wiper control module ® Replace wiper control module.
® Wipers Will Not Stop in OFF or @ Motor switch, wiring or governor ® Perform parking test.
INTERVAL assembly.
® Internal Systems Only: No Wipels) | ® Circuit 841 (BK/W) open. @ Service as required.
After Wash @ Wiper control module inoperative. @ Replace wiper control module.
® Windshield Washer Does Not ® Low fluid level. ® Fillasrequired.
Operate ® Spilit, loose, pinched or kinked ® Inspect, service as required.
hose.

® Open in wiring or switch. ® Seivice as required.

@ Washer pump. ® Replace pump.

@ Wiper control module. ® Replace wiper control module.

ELECTRICAL—PBEAR WIPER AND WASHER
CONDITION POSSIBLE SOURCE ACTION
® Liftgate Wiper/Washeris ® No voltage o rear wiper/washer @ Check continuity of rear
inoperative switch wiper/washer circuit breaker. If
good, check for voltage to rear
wiper/washer switch on 298
(W/P) wire. if no voltage is
present, service wire for an open.
® Inoperative wiper/washer switch. @ Check continuity to ground G100

from 57 {BK) wire of rear
wiper/washer switch.

@ For Taurus check continuity of rear
wiper/washer switch between 296
{W/Pyand 478 (T/0) on connecior
C204 with switch on. lf no
continuity, replace switch.

@ For Sable check continuity ofrear

wiper/washer switch betwesn 478
and ground then between 441 and
ground with switch on. lno
continuity, replace switch.
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DIAGNOSIS AND TESTING (Continued)

ELECTRICAL—REAR WIPER AND WASHER (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

and switch.

@ Lifigate Wiper Does Not Park @ Novoliage to lifigate wiper motor L

® inoperative liftgate switch. @

® Inoperative rear wiper switch. @

Check for voltage at connector
C408, A (BK) wire.

Check Liftgate Switch for
continuity while wiper is inpark
poshiion.

Chieck continuity of rear wiper
switch between Pin 2 {circuit 57,
BK) and Pin 4 {cireuit 478, T/ 0
with switch in the OFF position.

inoperative

& Liftgate Washer Pump is @ No voltage to liftgate washer pump ®

@ Rear washer switch inoperative. ®

Check for voltage ai liftgate
washer pump on 841 {BK/W) wire
while rear wiper/washer switch is
on. if voltage is present, check
continuity to ground G400 from
liftgate washer pump.

Check rear wiper/washer switch
for continuity between 296 (W/P)
wire and 841 {BK/W) wire while
washer switch is on.

@ filumination Bulb Does Not Operate | @ Open bulb.

@ No voltage to bulb.

Check illumination bulb continuity.
With main light switch in PARK or
HEAD, check for voitage on 19
{LB/R) wire. i novolitage is
present, check 18 {(LB/R) wire for
an open.

Check 57 (BK) wire for continuity
to ground G100 from rear
wiper/washer switch.

Washer Pump Current Draw
Tools Reguired:

® Rotunda Digital Voit Ohmmeter 014-00407
® Hotunda Starting and Charging Tester 078-00008

Attach leads of the volt-amp tester, such as Rolunda
Starting and Charging Tester 078-00005 or Rotunda
Digital Voli-Chmmeter 014-00407 or equivalent.
Current draw should not exceed four amps, or indicate
less than two amps while the washer pump motor is
pumping ffuid.

WASHER PUMP

CHARGING TESTER
G78-00008

BATTERY

1283 Taurus/ Sable July, 1892




g1-16-13

Wiper and Washer Syslems

DIAGNOSIS AND TESTING (Continued)
PINPOINT TEST A: WINDSHIELD WASHER DOES NOT CPERATE
TEST STEP RESULY ACTION TO TAKE
A1 | CHECK FLUID LEVEL
@ Check fluid level in reservoir. Yes GO o A2.
@ s fluid level good? No Fill Reservoir.
&2 ] CHECK WASHER OPERATION
® Activate washer switch. Motor inoperative G0 o A3.
® Check pump for operation. Motor operaies, GO i AB.
but will not squirt
fluid
Pump squirts fluid GO to A10.
but wipers do not
wipe
A3 | CHECKWCM QUTPUT
@ Turn ignition on. Yes GO to A7.
® Depress washer switch.
@ Check for battery voltage at circuit 941 (BK/W) at No GO to Ad.
washer pump. :
& Is baltery voliage present?
A4 | CHECKFORPOWER TOWCM
® Check for battery voltage at circuit 65 {DG) of the Yes GO to AS.
WCM Pin J1-2.
e Isbattery voltage present? No g“ggeﬁ fgg, cuit breaker.
@ Open connector.
@ Open wire circuit 85
{DG). SERVICE as
reguired.
A5 | CHECK CONTINUITY OF SWITCH
@ Disconnect connector from WCM. Yes GO to A8,
@ Depress washer switch. ~ .
@ Measure resistance between circuit 993 (BR/W) No gHgg’ei f\zirr'e betwean
and circuit 580 (DB/W). wiper switch and WCM
@ Isthere continuity? e Damaged ’
wiper/washer switch.
SERVICE or REPLACE
as required.
. AB | CHECKFOR VOLTAGE TO MOTOR
@ Reconnect connector to WCM. Yes CHECK for:
@ Turn ignition switch to run position. ® Open circuit 58 (W)
® Depress washer switch. between WCM and
® Measure voltage at circuit 58 (W) at WCM wiper motor.
connector.
@ Isbatlery voliage present? No @E&:Pﬁach damaged
AT ] CHECK GROUND AT WASHER PUMP
® Using an ohmmeter, check ground at the pump. Yes REPLACE washer pump.
@ s the ground functional? No SERVICE ground.
A8 I INSPECT HOSE AND NOZZLE
@ visually inspect washerhose and nozzle for Yes CLEAN, REPLACE, or
blockage or hose kinks. SERVICE nozzie or
@ is hose blocked or kinked? hoses.
No GO to A9,
A9 | CHECK FORBLOCKAGE AT WASHER PUMP QUTLET
® Disconnect hose at reservoir and check for Yes REMOVE washer pump
blockage at washer pump outlet. from reservoir and clean.
@ Ishose blocked at washer pump outlet? No REPLACE washer pump.
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O4-18-14 Wiper and Washer ysﬁ@@m

IAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: WINDSHIELD WASHER DUES NOT OPERATE (Continued)

TEST STEP RESULT ACTION TO TAKE
A10 | TEST FOR POWER TO WIPER MOTOR
@ Disconnect connector from wiper motor. Yes > PERFORM wiper motor
@ Turn ignition to run position. current draw test.
@ Depress and release washer switch. SERVICE as required.
@ Check for baitery voltage between circuit 58 (W)
and 61 (Y /B). No GO1c At
@ s baltiery voliage present?
A1 ! TESTFOR BATTERY VOLTAGE AT WCM OUTPUT PIN
® Turn ignition to RUN position. Yes CHECK for:
@ Depress and release washer switch. ® Unseated connector.
® Check for battery voltags between circuits 58 (W) © Open circuit 58 (W)
and 61({Y/R) at WCM connector. between WCM and
@ Is battery voltage present? wiper motor.
Mo REPLACE WCM.
TK18607A
PINPOINT TEST B: WIPERS INOPERATIVE AT HIGH SPEED
TEST STEP RESULY ACTION TO TAKE
B1 | CHECK OPERATION
® Doeslow speed work? | Yes GO to B4.
No GO 1o B2.
B2 [ CHECK FOR SUPPLY VOLTAGE AT MOTOR
®  Turn ignition on. Yes GO0 B3.
@ Turn wiper switch to bl No CHECK for:
@ Unplug wiper motor. SN ,
® Check for battery voltage at circuit 85 (DG). ® gﬁiggﬁw breaker in
@ s battery voltage present? @ Open conﬁector.
® Open wire circuit 65
{DG).

@ Poor ground
connection. SERVICE
as required.

B3 | CHECKFORBATTERY VOLTAGE AT THE WCM
® Check for battery voliage at circult 85 (DG) pin 2 of Yes

GO to B4,

connector. .
® Iz batlery vollage present? No ?éi%\igcg (? é?uelg_ag&%‘gfz
for:
@ Open wire in circuit 65
{DG).
@ Open unseated
connector.
B4 | CHECKFORBATTERY YOLTAGE TO MOTOR
WINDINGS
® Turn ignition switch to RUN. Yes GOt BY.
® Turn wiper switch to Hi. No GO 1o BS
@ Disconnect connector from wipser motor. :
& Check for battery voltage between circuits 81 (Y/R}

and 568 {DB/ Q).
@ iz batlery vollage present?

B5 | CHECKFORBATTERY YOLTAGE AT WCM

CONNECTOR
® Chechk for battery voltage between pins 12 and 14 Yes CHECK for:
{circuits 81 (¥ /R} and 56 (DB/O}) of WCM ® Open wire circuits 56
connacior. {(DB/OYorg1(Y/R).
% s battery vollage pm@@m? @ Open connector.

@ Unseaied connscior.
GO to B8,

No
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01-16-15

DIAGNOSIS AND TEST

{Continued)

Wiper and Washer Systems

01-16-15

PINPOINT TEST B: WIPERS INOPERATIVE AT HIGH SPEED (Continued)

TEST STEP RESULY ACTION TO TAKE
B8 I CHECK WIRING BETWEEN (WCM) AND SWITCH
® Disconnect connector from wiper control module Yes REPLACE WCM.
{WCM) .
® Measure resistance between circuits 993 (BR/W) No g Hg&ﬁiz{;e between
and 58¢ (0). ; h
. wiper switch and WCM.
¢ lsthere contlnuity? © Damaged wiper switch.
SERVICE as required.
87 ] CHECK WIPER SWITCH CONTINWITY
® Disconnect harness from the wiper switch. Yes CHECK for open wire
@ Checlk continuity between terminals for circuits 883 between switch and
{BR/W) and 589 (0). WCM. SERVICE as
@ s thers continuily? required.

No CHECK for damaged
switch. SERVICE as
required.

B2 | PERFORM WIPER MOTOR CURRENT DRAW TEST
e s current draw OK? Yes CHECK linkage. SERVICE
as required.

No SERVICE wiper motor as
required.,

TK18608A
PINPOINT TEST C: WIPERS INOPERATIVE AT LOW SPEED
TESYT STEP RESULT ACTION TO TAKE

C1 | CHECK OPERATION

e Doses high speed work? Yes GO 1to G4,
No GO0 Ca.
2 [ CHECK FOR SUPPLY VOLTAGE
@ Turn ignition on. Yes GO to C3.
@ Turn wiper switch to Hi. No CHECK for:
@ Unpleg wiper motor. s .
@ Check for batiery voliage at circuit 65 (DG). @ ggzr;zﬂ:grii breaker in
@ isvoltage present? © Openc onn.e ctor.

® Open wire circuit 85
{ba).

@ Poor ground
connection. SERVICE
as required.

3 | CHECK FOR BATTERY VOLTAGE AT THE WCM
@ Check for battery voliage at circuit 85 (DG) pin 2 of Yes GO to C4.
connector. .
No SERVICE open in power
© lsvoitage present? feod to module. CHECK
for:

© Open wire in circuit 65
{DG).

® Open ynseated
connector.

C4 | CHECKFOR BATTERY VOLTAGE TO MOTOR
WINDINGS
@ Turn ignition switch to RUN. Yes GO0 C7.
@ Turn wiper switch to LO. Mo G010 C5H
® Disconnect connector from wiper motor. :
® Check for battery voliage between circuits 81 (Y/R)

and 58 (W).

¢ s voltage present?

1993 Taurue/ Sable July, 1992




PINPOINT TEST C: WIPERS INCPERATIVE AT LOW SPEED (Continued)

TEST STEP RESULT ACTION TO TAKE
C8 | CHECKFORBATTERY VOLTAGE ATWCM ‘
CONNECTOR
© Check for battery voliage betwsen pins 12 and 8 Yes CHECK for:
{circuits 61 {Y/R) and 68 {W)) of WCM connactor. @ Open wire circuits 58
¢ Isvoliage present? {(W)or81{¥Y/R).
@ Opsen connactor.
© Unseated connsctor.
No GO to ©6.
6 ] CHECK WIRING BETWEEN (WCM) AND SWITCH
® Disconnect connector from wiper control module Yes REPLACE WCM.
{(WCHM). : :
& WMeasure resistance between circuit 983 (BR/W) No g Hggg 13;@ between
e 4.08k ohms? wiper switch and WCM.
¢ Fes . e Damaged wiper switch.
SERVICE as required.
7 I CHECK CONTROL LINE SIGNAL AT WIPER SWITCH
® Disconnect harness from the wiper switch. Yes SERVICE open wire
@ Check continuity between terminals for circuits 993 between switch and
{(BR/W) and 589 (0). WOCM.
@ leresistancs 4.08k chms? 1 Ne SERVICE damaged
switch.
8 f PERFORM WIPER MOTOR CURRENT DRAW TESY
® s curront draw OK? Yes CHECK linkage. SERVICE
wiper motor as required.
No SERVICE as required.
TK 186084
PINPOINT TEST D: WIPERS INOPERATIVE AT LOW SPEED INTERVAL
TEST STEP RESULT ACTION TO TAKE
D1 | CHECK OPERATION
® Does low speed work? Yes GO toD2.
No GO0 C1.
D2 } CHECK MODE SELECT INPUT SIGNAL
@ Disconnect connector from wiper control module Yes GO to D4,
{WCM).
© Measure resistance betwseen circuits 993 (BR/W) No GOtoD3.
and 589 (0).
® s resistence 11.3k ohms?
D3 ] CHECK MODE SELECT SIGNAL AT WIPER SWITCH
@ Disconnect harness from the wiper switch. Yos CHECK for open wire
@ Resistance between terminals for circuits 993 between switch and
{BR/W) and 588 (0). WCM. SERVICE as
@ Isresistance 11.3k chms? required.
No CHECK for damaged
swiich. SERVICE as
. required.
D4 [ CHECK INTERVAL SELECT INPUT SIGNAL
@ PRotate interval control on the wiper switch from min Yes REPLACE WCM.
to max.
® Measure resistance between circuits 590 (DB/W) No GOtoDs.
and 983 (BR/W).
@ |sresistance 3.3k-100k ohme?

1993 Taurus/ Sable July, 1892




01-16-17

IS AND TESTING (Continued)

Wiper and Washer Systems

01-16-17

PINPOINT TEST D: WIPERS INOPERATIVE AT LOW SPEED INTERVAL {Continued)

TEST 8TEP RESULT g ACTION TO TAKE
05 | CHECKINTERVAL SELECT INPUT SIGNAL AT WIPER
SWITCH
@ Disconnect harness from wiper switch. Yes. CHECK for open wires
@ Rotate interval control on the wiper switch from min between the wiper switch
{o max. and the WCM. SERVICE
® Moeasure resisignce between terminals of wiper as required.
switch for circuits 590 (DB /W) and 993 (BR/W). No CHECK for damaged

@ lsresistance 3.3k-100k chms?

wiper switch. SERVICE
as required.

TK186104
PINPOINT TEST E: WIPERS WILL NOT PARK BELOW WINDSHIELD
TEST STEP RESULT ACTION TO TAKE
EY | CHECKFOR WIRE CONTINUITY
© Turn wiper switch to OFF position. Yes PERFORM motor parking
@ Disconnect connector from wiper motor. test.
@ Check for continuity between circuits 28 (BK/PK)
and 58 (W), No GO0 E2.
@ lsthere continuity?
E2 | CHECKFOR WCM CONTINUITY
® Turn ignition to OFF, Yes CHECK for:
@ Disconnect connector from wiper control module. @ Unseated connectors.
® Measure continuity between pins J1-6 and S1-8 of @ Open circuit between
WGM. WOM and wiper motor.
& lsthere continuity? SERVICE as reguired.
No GOt ES.
E3 f CHEGK WIPER SWITCH FUNCTIONALITY
@ Turn wiper switch to OFF position. Yes REPLACE WCM.
® Measure resistance between circuits 582 (O) and No CHECK for:

983 (BR/W).
& lsresistance approximately 7.6k ohms?

® Unseated wiper switch
connector.
@ Open circult (589 (0)

or 8983 (BR/W)).
@ Damaged wiper switch.
SERVICE as required.
TK18611A
PINPOINT TEST F: WIPERS WILL NOT TURN OFF
TEST STEP RESULT ACTION TO TAKE
Fi1 | CHECKFOR SHORTED WCM
@ Disconnect connector from wiper motor. Yes CHECK for:
@ Turn ignition to RUN position. © Unseated component.
© Turn wiper switch to OFF position. ® Damaged wipsr motor,
@ Measure continuity between circuits 28 (BK/PK) SERVICE as required.
and between circuits 61(Y/R) and 63 (R).
@ isthere continuity? : No GOtoF2.
F2 ! CHECK WIRING BETWEEN WCM AND MOTOR
® Measure continuity of circuits 28 (BK/PK) and 58 Yes SERVICE open circuit
(W) and between circuits 81 (Y /R) and 63 (R) at between WCM and wiper
WCM connector? motor.
@ Isthere conlinulty? No GO o E3.

1993 Tawrus / Sable Julvy 1605



DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST F: WIPERS WILL NOT TURN OFF (Continued)

TEST STEP RESULY ACTION TO TAKE
F3 | CHECK WIPER SWITCH
@ Measure resistance between circuits 589 (O} and Yes REPLACE WCM.
893 (BR/W). N CHECK for:
@ |sresistance approximately 47.6k ohme? o e Open &Zéuit (993
{(BR/W) or 589 (O))
between wiper switch
and WGM.
® Damaged wiper switch,
SERVICE as required.
TK18812A
Wiper Motor, Front
When installing the drive arm to a new motor, follow
the instructions included in the new motor kit. CONNECTOR
CAUTION: The internal permanent magnets used RETAINING
im the wiper motor are a ceramic (glass-iike) BOLT
material. Care must be exercised in handling the 3 REQG'D
motor to avoid damaging the magnets. The motor
with a hammer or
other object.
Removal
1. Open hood and disconnect battery cables.
2. Disconnect power lead from motor.
3. Remove LH wiper arm.
4. LIt watershield cover from cowl on passenger
side.
- . . . . Hi2887-A
5. Remove linkage retaining clip from operating arm
on motor by lifting locking tab up and pulling clip
away from pin. Instaliation

WINDSHIELD WIPER
MOUNTING ARM
AND PIVOT

SHAFT ASSY

WIPER MOTOR AND
BRACKET ASSY

o MOTE: HAND
PRESS TO INSTALL

WINDSHIELD WIPER
ADAPTER AND
CONNECTOR ARM CLip  Ki28868

6. Remove three retaining bolts from motor and
bracket assembly and remove.

1.

2.

3.

4.

8.

8.

8
R

1.
2.
3.

Position wiper motor assembly and install
retaining bolts. Tighten to 7-9.6 Nem (60-85 lb-in).

Install retaining clip on linkage arm.

Install inkage on motor output arm. Ensure arm is
securely attached to motor. install linkage by
pulling until clip snaps in place.

Install LH watershield.

Connect battery ground cable. Check wiper
motor operation through all modes.

Install LH wiper blade to Dimension X shown in
flustration under Adjustments.

tation Wagon— Rear

emoval and Instaliation

Remove wiper arm and blade.

Remove pivot shaft retaining nut and spacers.

Disconnect electrical connector to wiper motor.
Pull on connector only, not wires.

Remove nut retaining motor to handle and remove
motor. .

To install, reverse Siteps 1 through 4.

1993 Taurus/Sable July, 1882




61-18-19

Wiper and Washer Systems

Part
item Number Description
1 | 44409 Back Window Handle
2 170541 Rear Window Wiper Motor
Assy
3 17C403 Rear Arm and Blade Assy
4A | 17A475 Nut

{Continusd)

KB520-E
Part
item Number Description
58 | — Nut and Washer Assy
6 | 42148 Back Window Latch Striker
Assy
7 i — 1/ 16 Inch Diameter Roll Pin
A Tightento 15-20 Nem (11-14
b-f13
B Tighten o 5-8 Nem (4-6 1b-f1)

fiper Control Module (W

The WCM is mounied on 2 bracket to the right of the
stesring column support bracket.

Removal and Instalistion
1. Disconnect battery ground cable.

154

Disconnect harness connector.
Remove two retaining screws.
To install, reverse Removal procedure. Check

wiper system operation.

1883 Taurus/Sable July, 1882




01-16-20 Wiper and Washer Syslems

TALLATION (Continued)

Wiper/Washer Switch, Rear
Removal and instaliation

1. Remove clusier opening finish panel. Refer to
Section 01-12.

2. Disconnect wiring connector from rear washer
switch.

3. Remove washer switch from cluster opening
finish panel.

4. Toinstall, reverse Removal procedure.

K16854-A
Part Part
item Number Description ftem Number Description
1 | BCB2BAA Indicator Assy 6 | N803876 Screw (2 Req’d)
2 | 14B193A Relay Assy Horn 7 | N803875-836 Screw OK
3 | 14A323A Bracket Assy Relay Panel 8 | 10DB40CA Chime Assy
4 | 17D538AB Wiper Control Module g | 18C841A R'ear Window Defroster
8 | 5404304 Pane! Assy instrument Timer (Sable)
(Continued) 10 14B193A ;R;E_Ig%SAssy Fog Lamps
per Switch, Front Taurus
Refer to Section 11-08.
RADIOC CONTROL
REDUNDANT SWITCH

19A181

CONTROL ASSY REAR
WINDOW DEFROST 19A328

SWITCH ASSY
WASHER WIPER

=F0OG LAMPS
SWITCH 15K218
17A408 K16738-B

1883 Taurus/ Sable July, 1882




Wiper and Washer Systems 01-16-21

NSTALLATION (Continued)

Sable 3. Toremove the blade agssembly, inserta
screwdriver into the slot provided at top of the
blade frame, push down on spring lock and pull
the blade assembly from the wiper arm pin.

4. Instail the blade assembly onto the new
replacement wiper arm assembly.

instaliation

1. Position the bottom surface of the wiper arm
paraliel with the top surface of the cowl screen
louvers, ensuring the arm rests against the top
surface of the cowl screen. install the arm onto

. the pivot shaft with the latch slide in the unlatched

CONTROL ASSY REAR

O A 8C621 {outward) position. Refer to Installation
WINDOW : 2 Sl pos
OR WASHER WIPER AND HEAT Specifications.

COMNTROL 17K403 RADIO CONTROL 2. While applying downward pressure on the arm
REDUNDANT SWITCH head, to ensure full seating, raise the other end of
19A181 K16739-8 the arm sufficiently to allow the latch to slide

under the pivot assembly 1o the latched position.
3. Lift the (laiched) wiper arm and blade assembiy
away from the top surface of the cowi screen
i louvers and position the arm only on the rearward
Arm Assembly, Front surface of the wiper arm stop.
Removal 4. Ensurethe bladeis fully seated on the arm and
NOTE: To prevent glass and/ or paint damage, do not the arm is against (rearward of) the wiper stop,
pry arm from pivot with metal or sharp tool. before operating the wipers to verify the

1. Turnignition switch to the ACC position. Turn correction.

wiper switch ON. Allow motor to move the pivot
shafts three or four cycies, then turn off the
switch. This will place the pivot shafts in the park
position. Turn ignition switch to the OFF position.

2. Remove the wiper arm and blade assembly by
first applying downward pressure on the wiper
arm head, while holding the wiper arm. Then, lift
the arm to the highest position and using finger
pressure only, grasp slide latch tab and slide
latch out from under the arm head. Remove arm
and blade assembly.

19932 Taurus / Sable July, 1882




01-16-22

REMOVAL AND INSTALLATION (Continued)

Wiper and Washer Systems

01-18-22

instellation Specifications

e NN
SECTION B

9
13

N
‘\\\ SECTION A

SECTION B

SECTION A

SLIDE IN FOR
LATCHED POSITION

SLIDE LATCH IN UNLATCHED
POSITICN, REFER TO TEXT FOR
INSTALLATION INSTRUCTIONS

ARR AND
= PVOT
ABZY

L AR
ASEY 7527

g

Kegsa-i

K5061-8

PASSENGER SIDE DRIVER SIDE YIEW C
K18624-A
Part Part

item Number Description ltem Number Description

1 1018A14 Cowl Vent Screen Assy 3 1 — Top Surface

2 | 17528 Arm Assy 4 §— Park Surface
{Continued)

iper Blades
A

Trico Wiper Blade/Element

To remove and install blade assembly, refer to the
following Hlustration,

1883 Tavrus/ Sable July, 1682




01-16-23 Wiper and Washer Systems v 0t-16-23

VAL AND INSTALLATION (Continued)

Trico

TAB ARM

ﬁwﬂ PUSH ARM TO REMOVE

{% PULL ARM TO INSTALL ARM REMOVED

FROM BLADE
BLADE REPLACEMENT

1. CYCLE ARM AND BLADE ASSEMBLY TO WHERE REMOVAL OF BLADE ASSEMBLY CAN BE
PERFORMED WITHOUT DIFFICULTY. TURN IGNITION KEY OFF AT DESIRED POSITION.

2. ;ﬁ& %%EMOVE BLADE ASSEMBLY FROM ARM, DEPRESS LOCK TAB AND PUSH ARM AWAY FROM

3. TO INSTALL BLADE, PULL ARM DOWN ON BLADE UNTIL LOCK TAB IS ENGAGED.

Pivot Shalts and Wiper Linkage, Front Removal and Installation

Wépzr linkage is mounted below cowl top panel and 1. Raise hood. Disconnect battery ground cable.
can be reached by raising hood. Pivot shafts and : : :

linkage assemblies are connected together with 2. ?gg?gg}ﬁ?gﬁhgﬁxﬁgggg gg ﬁg?;giff ©
non-removable plastic ball joints. LH and RH pivot )
shafts and linkage are serviced as one unit. 3. Remove RH and LH cowl screens.

1963 Taurus/ Sable July, 1992



04-16-24 Wiper and Washer Systems O1-16-24

STALLATION (Continued)

4. Disconnect linkage drive arm from motor crank
pin after removing clip.

ViEW A
WINDSHIELD WIPER gg%%séggsw
MOTOR AND Sarares
BRACKET ASSY EACH SIDE

TIGHTEN TO
8.79.5 N'm
(69-85 LBHN)

WINDSHIELD WIPER o,
AND BIOTOR - Ny

LINKAGE COVER
170689

VIEW A

WINDSHIELD WIPER
MOTOR AND
BRACKET ASSY

MOUNTING ARM AND
PIVOT SHAFT ASSY

. : WINDSHIELD WIPER
T ———— NTING ARM AND PIVOT
WINDSHIELD WIPE SMHOAHU ooy 176e5
| ADAPTER AND CONNECTOR © NOTE: HAND PRESS
ARM CUIP TO INGTALL

5. Remove screws retaining pivot assemblies to
cowl. Remove linkage and pivots from cowl

er Blade, Rear
Removal and Instaliation

chamber,
: ‘ To remove blade, press down on arm to unlatch top
8. Toinstall, reverse Removal procedure. Tighten
screws 10 6.7-9.6 Nem (59-85 lb-in) stud and pull blade from arm.

To install blade, slide blade assembly onto arm.
Ensure that top stud and bottom saddle are securely
latched.

per Arm and Blade Assembly, Rear
Removal and Instalistion

NOTE: To prevent glass and/ or paint damage, do not
pry arm from pivot with metal or sharp tool.

Raise arm away from glass and insert g 1.8mm
{0.062-inch) pin in holes in retainer arm. Allow arm to
move toward glass to relisve arm spring tension and
it arm off pivot shaft.

To install, push main arm head over pivot shaft. Ensure
pivot shaftis in park, and that blade assembly
dimension is positioned correctly. Hold main arm head
on pivot shaft while raising blade end of wiper arm and
remove 1.8mm (0.062-inch) pin. Then, lower blade to
glass.

WIPER
ARM

== SADDLE

K7244-8

1983 Taurus / Sable July, 1982



VAL

{Continued)

01-16-28

Washer Pump and Reservoir Assembly, Front
Taurus/Sable

Removal and Installation

Remove retalning screw.

Disconnect electrical connectors.

Disconnect hoses and remove reservoir from
vehicle.

NOTE: Reservoir will drain with hose
disconnected.

4. Toinstall, reverse Removal procedure. Fill
reservoir with fluid.

W e

K14867-C

Part
item Number Description
1 17AB05 Windshield Washer Hose
2 | 17818 Washer Reservoir and Motor
3 |- To Pump
4 | 14280 Wiring Assy
5 | NB0OD369-82 Screw
Taurus SHO

Removal and Instaliation

1.

2.
3.
4

Femove two retaining screws.
Remove R inner splash shield.
Disconnect electrical connectors.

Disconnect hose and remove reservoir from
vehicle.

NOTE: Reservoir will drain with hose
disconnected.

To instal, reverse Removal procedure. Fill
reservoir with fluld.

1993 Taurus/Sable July, 1892



Wiper and Washer Systems

ERONT~"
OF
.~ VEMICLE

=
FRONT OF VEMHICLE
M
VIEW A
K13915-8
Part
item Number Description
1 | N6805892-52 Screw {2 Req’d)
2 NB23332-82 J-Nut (2 Req'd)
3 14280 Wiring Assy
4 | 178813 Low Fluid Sensor
5 | 17684 Pump
& | 17618 Reservoir and Washer Motor Assy
Pump Assembiy &. Check for leaks.
Removal CAUTION: Do not operate pump untll fluld ie

1.

2.

3.

Remove reservoir assembly from vehicle.
Disconnect electrical connector and hoses.

Using a small-blade screwdriver, pry out pump |
being careful not to damage plastic housing.

Remove one-piece seal/ filter and inspect for
damage or debris.

Installation

1.
2.

Insert seal.

Lubricate inside diameter of seal with soapy
solution and insert pump into bottle pump cavity
until it is firmly seated in seal.

Connect electrical plugs and hoses and replace
reservoir assembly in vehicle.

Fill reservoir slowly (otherwise air will be frapped
in reservoir causing it to overflow) and operate
washer system.

added to reservolr.

Vasher Hose, Rear

Removal and Instalistion

1.

w

Remove D-pillar trim panel and remove washer
hose.

Pull hose from nozzle.
Pull grommet from door and roof.
To install, reverse Removal procedure.

1983 Taurus/ Sable July, 1982
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Ka718-D

Part
item Number Description
1 17408 Hose Assy
2 | 13A613 High-Mount Stoplamp
3 | 17603 Washer Jet Assy
4 | 17408 Hose Assy

{Continued)

Part
ltem Number Description
5 | 17632 FReservoir Fill and Cap Assy
g | 8287 Clamp
7 17618 Washer Reservoir
8 | 17664 Pump
g | N800369-S2 Screw {3 Reqg'd)

sher Pump and Reservoir Assembly, Rear

Removal

t. Remove RH quarter trim panel. Refer to Section
01-05.

2. Disconnect electrical connector reservoir supply
hose, and washer nozzle hose as outlined.

3. Remove reservoir retaining screws and remove
reservoir from vehicle.

4. Using a small-blade screwdriver, pry out pump

carefully, so as not to damage the plastic
housing. Remove one plece seal/ filter and
inspect for damage or foreign material.

5. Flush reservoir and clean any foreign material
from motor cavity or the reservoir.

installation

1. Inseriseal

2. Lubricate inside of seal with soapy solution and
inser? pump into botile pump cavity uniil it is fiemly
seated in the seal.

3. Connect electrical connector and supply hose.

4, instali reservolr. Install retaining screws.

5. Fill reservoir slowly, otherwise air will become

trapped in reservoir causing it to overflow.

1893 Taurus/ Sabls July, 1882




iper and Washer Systems 01-16-28

REMOVAL AND INSTALLATION (Continued)

6. Replace guarier trim panel.

CAUTION: Do not operate pump until T~ \ @ \&/

reservoir is filled. QUARTER PANEL

e _—"REAR WASHER
{ T @rm RESERVOI ASSY

i FARRIL
FRONT OF VEWE:L& i Tk

J
= " WASHER MOTOR

(s
el " AND PUMP ASSY %8721-4
Fluidic Washer Nozzle, Front 2. Remove wiper arms.
Removal 3. Remove cowl top screen.
1. Raise hood.
COWL SCREEN COWL SCREEN  SCREW
ASSY 018A14 ASSY NEWISH-855

018A15 8 REQ'D WATER DEFLECTOR
020802

SECTIONC \,

PAD ASSY v

SCrew
7 381801-855 164942
1 REQ'D EACH SIDE

WATER DEFLECTOR

020802 = Pl
@ SCREW
= PAD SY NBW0I8-855
1BA942 \

. COWLVENT
2T SCREEN

COWL VENT

SCREEN RETAINER
i 023%
‘ SECTION B
HINGE ~ COWL VENT SCREEN
\\1 Pt WATER DEFLECTOR @59;"53"
VIEW D 02080 SECTION ¢ Ka722-8

1983 Taurus/Sable July, 1992



01-16-29 Wiper and Washer Systems 01-16-29

TALLATION (Continued)

4. Disconnect washer hose and remove sCcrews 4. Disconnect grommet hose from nozzle by pulling
retaining washer nozzle fo dash panel. away from inside of lifigate.
8. Toinstall, reverse Steps 1 through 4. Tighten 5. From bottom side of high-mount stoplamp
retainer screw to 2.8-5.0 Nem (25-44 lb-in). assembly, squseze the two snap-in tabs and push
out to remove washer nozzle.
SCREW WINDSHIELD WASHER instailation
NBT0959-585 JET ASSY 17666 atio . .
TIGHTENTO =~ 1 REQ'D EACH SIDE 1. Snap washer nozzle into body of rear high-mount
18-28Nem 3 stoplamp assembily.

(16-23 LB-IN NOTE: Ensure gromimet is fully seated into hole

on inner panel of lifigate.

CAUTION: Ensure hose is not kinked or
twisted.

2. Push hose and grommet onto nozzie.

3. Position high-mount stoplamp fo liftgate. Install
four retaining screws. .

4. Install liftgate trim panel. Refer to Section 01-05.

ADJUST

S

Fluidic Washer Nozzle, Rear Arm and Blade Assembiy
Removai Remove the arm and blade assembily from the pivot
1. Theliftgate nozzle is attached inside the shafts. Turn on the wiper switch, allow the motor to
high-mount stoplamp by two snap-in tabs. move the pivot shafts three or four cycles, and then
) ) , turn off the wiper switch. This wili place the pivot
2. Remove liftgate trim panel. Refer to Section shafts in PARK position.
01-05.

3. Remove four nuts retaining high-mount stoplamp.
Refer to Section 17-01.

1693 Taurus/Sable July, 1892




01-16-30 Wiper and Washer Systems 01-16-30

ADJUSTMENTS (Continued)

Arm and Blade Assembly, Front

PUSHPINTO
" RELEASE BLADE

LATCHTAB  \\
(SHOWN IN OPEN "™
(OUTWARD) POSITION)

VIEW A

K8519-F
Part
ltem Number Description
1§ 17828 Blade Assy Windshield Wiper (2 Reg’d)
2 117526 (RH) Arm Assy
3 17827 {(LH) Arm Assy
4 170549 Wiper Arm Stop
5 17566 Arm and Pivot Shaft Assy

19893 Tavurus/ Sable July, 1882



ADJUST

TS (Continued)

Arm and Blade Assembly, Rear

{Continued)

K8520-E
Part Part
ftem Number Description item Number Description
1 1444089 Back Window Handle 5B | — Nut and Washer Assy
2 | 1705841 Rear Window Wiper Motor & 42148 Back Window Latch Striker
Assy Assy
3 | 17C403 Rear Arm and Blade Assy 7 — 1/ 16 inch Diameter Roli Pin
4A | 1TA475 Nut, Grommet and Washer A Tightento 15-20Nem {11-14
Assy Lb-Ft)
B Tighten to 5-8 N-m {4-6

Lb-Ft)

Dimension X.

install the arm blade assemblies on the pivot shafts to

1993 Taurus/Sable July, 1992




ADJUSTHENTS (Continued)

Front

BLADE ASSY

BLADE ASSY

SECTION B

-

ARM ASSY

SECTION A

COWL VENT  SECTION B

ARM ASSY

SCREEN ASSY pASSENGER SIDE

COWL VENT

WIPER ARM
AND BLADE ASSY

Kege7-B

SCREENASSY SCGHONA
K8521-D
SPECIFICATIONS
Rear
TORQUE SPECIFICATIONS

WIPER ARM
AND BLADE ASSY Description Nepm Liv-ln
Motor Retaining Bolts 7-9 60-80
» Pivot Retaining Screws 8.7-8.6 59-88
3 @iENSiON K » Windshield Washer Jet Screws 1.8-2.68 18-23
7{!—‘?mm (2.75-3.93 INCHES) Rear Wiper Nut 15.20 1114

’ Rear Wiper Motor Nut 5-8 4-8

1983 Taurus/Sabie July, 1982




01-16-33

SPECIFICATIONS (Continued)
ELECTRIC WINDSHIELD WIPER MOTOR AND SWITCH TEST CURRBENT LIMITS
Clrcuit Breaker/Swilch Test
Motor
Current
Motor Type Draw Test Low Current High Current
Front Wiper Motor ‘3.5 amperes | Must Hold One Hour Minimum Must Trip Within 30 Seconds
8.25 amperes 16.5 amperes
Rear Wiper Motor 1.8 amperes | WMust Hoid One Hour Minimum Must Trip Within 30 Seconds
4.5 amperes 9.0 amperes

*  Motor maximum current when operated without linkage attached.

SPECIAL SERVICE TOOLS
ROTUNDA EQUIPMENT
Model Description
014-00407 Digital Volt-Ohmmeter

078-00005 Starting and Charging Tester

1893 Taurus/ Sable July, 1982




01-17-1

on Roof, Electric

SUBJECT PAGE SUBJECT PAGE
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont’d.)
Glass Helght cc..ccovveeirocsmmmnssmrsssoscssassssssorsnsassesessusnnes 01-17-8 Gilass WealheralrlD ccovwecirieomncaimrsssessoronssosasossensaseases 01-17-8
Gila88 == FOore-aft-All ...ccorveernsarisssesssrosnnsssnnnseansosaas 01-17-8 BR800 ccissecassionsmiesscosmansninscscarennsnnsssassnrassascssmsannossann G1-17-7
Motor Synchronization (TIMING) ...eseeeseresosoccnoresnnns 01-17-10 LIFEOT AV veuseeiassranssroscanssnnonnsnssnssnsosnnsssanssosssssnaosnees 01-17-8
Water Drainage System and Water Leak Moon Roo! ASSEMBIY cuuumereecissisinsassessassoossnsasnosses O1-17-8
COrTBCHIONS ceuuurreacrioncrecarsecisrassnasssassssansasennssnasns 01-17-8 PABION vuoveasseccannsnsvacsnmnneonsssnsoroannssaesoseasioanannesaossannnas
DESCRIPTION AND OPERATION : SWHER covssearronsrnunsscarmneaarsrcomnecsasssasesssnnsorsassssanssnsans
Eloctric Operation cmuecmeecmrcsmmssercneseonsmsonssrossonscansaans 01-17-1 SPECIAL SERVICE TOOLS
Manual Operation .ccmmmemoreroiismereosesasssssssssssrsssrnses 01-17-1 SPECIFICATIONS ...ccocrcernoranmrsnaassssassosssnnssnansssassseases
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SCRIPTIO

OPERATIO

The moon roof, available as an option, is electrically
operated. The moon roof can be closed manually in
case of electrical power failure.

Eleciric Operation

When the control switch is rocked rearward, the glass
slides into the storage space between the roof irim
pane! and the roof, exposing an opening over ths front
seals.

When the control switch is rocked forward, with the
glass fully back in the storage space, the glass moves
forward from the storage position. Near the end of the
- forward travel, the rear portion of the sliding pansl
moves upward on two lifter arms. This aliows a
weather-tight seal when the roof is closed.

When the control switch is rocked forward, with the
glass fully forward, the rear of the glass “pops up” to
the VENT position. With the glass in the VENT
position, rocking the control switch rearward closes
the glass.

nual Operation

To close the sliding panel manually, remove the roof
console located at the front of the roof trim panel.
Refer to Section 01-12. Remove the motor and
bracket assembly, as outlined to expose the splined
shaft of the moon roof drive gear box. Using a typical
corporate door window regulator crank handle
properly set on the splined shaft, crank the moon roof
panel closed.

SPLINED _
SHAFT ™

WINDOW
CRANK

HANDLE REI0EA

After performing these operations, remove the crank
handie and install the motor and bracket assembly and
the roof console.

NOTE: The motor and module must be synchronized
after servicing. Synchronize as outlined.
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Tools Reguired:

@ Rotunda Digital Volt-Ohmmeter 014-00407

Switch Test

switch.

1. Use a self-powered test lamp or an ohmmeter
such as Rotunda Digital Volt-Ohmmeter
014-00407 or equivalent, to test moon roof

NOTE: Check all terminals at switch connector.

2.  With switch in NEUTRAL position, there should
be continuity between Terminals 1, 2 and 4.

3. With rocker switch pushed rearward, there
should be continuity between Terminals 2 and 3.

4.  With rocker switch pushed forward, continuity
should break between Terminals 1 and 4.

6. I swiich does not test as outlined, replace

switch.

" R7987-A

DIAGNOSIS

roof.

Refer to the following charts for diagnosis of the moon

CONDITION

POSSIBLE SOURCE

ACTION

® WaterLeaks

Glass panel not properly aligned or
fitted to roof. :

Glass panel not fully closing.

Drain tubes not properly connecied
and/or blocked.

Cracks in housing.

Glass assembiy seal not property
in place and/or attached securely.

Align to specifications.

Adjust to specifications.

Connect properly and/ or service
or replace drain tubes as required.
Service as required.

Install seal properly and/or attach
correcily.

® Wind Noise

Glass panel not properly fitted or
aligned.

Glass panel not fully closing.
Glass assembly seal not properly
inplace and/or not attached
sscurely.

Align to specifications.

Adjust to specifications.
install seal properly and/or attach
correctly.

@ Moon Roof Does Not Function
and/or Perform Properly

Glass panel not properly aligned or -

fitted to roof.

Glass assembly seal not properly
in place and/or not attached
securely.

Obstructions or foreign objects in
tracks or troughs.

Rear guide pin not properly
engaged in cam slot of lifter
assembly.

Rear lifter assemblies not properly
connected to glass module.

Front guides not properly installed
and/or secured.

Adeqguate voltage not being
supplied to the motor (12.6 V).
Tracks not secursly attached to
housing.

Rear guide cables not properly
synchronized.

Rear drive cable or guide broken.
Sunshade not properly instalied.

Amperage range for glass running
not adegquate (3.5A).

Align to specifications.

install seal properly and/or attach
correctly.

Remove obsiructions or forsign
objects as required.
Engage rear guide pin properiy.

Properly connect lifter assemblies
1o glass module.

install and.or secure front guides
as required.

Check voltage and correct if
voltage not adeguate.

Attach track securely to housing.

Synchronize cables and motor.

Beplace or service as required.
Check and install sunshade
properly as required.

Check for proper amperage and
correct i required.
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SIS (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

@ Nolsy Operation

Glass panel not fitted properly to
housing.

Glass assembly seal not properly
in place and/ or secured.

Rear guide pins not properly
engaged in cam slot of lifter
assembly.

Rear lifter assemblies not properly
attached {0 glass module.

Front guides not properly instalied
and/or secured.

Track assembly not properly
secured to housing.

Rear drive cables not properly
synchronized.

Sunshade not installed properly.

Amperage range for glass running
not adequate {3.5A).

Align to specification.

Properly fit and/or secure glass
assembly seal.
Engage rear guide pins properly.

Properly attach lifter assembly to
glass module,

Properly install or service as
required.

Secure track assembly to housing.

Synchronize cables and motor.

Check and install sunshade
properly as required.

Check for proper amperage and
correct if required.

@ Ratiles

Glass panel not properly aligned or
fitted to roof.

Glass panel not fully ciosing.

Drain tubes not properly connected
and/or blocked.

Glass assembly seals not properly
in place and/or not attached
securely.

Obstructions or foreign objects in
tracks or troughs.

Rear guide pin not properly
engaged in cam siot of lifter
assembiy.

Rear lifter assemblies not properly
connectsed to glass module.

Front guides not properly installed
and/or secured.

Tracks not atiached {o housing
sacurely.

Sunshade not installed properly.

Align glass pane! to specification.
Bend glass attaching tabs inboard
1.5mm (0.089 inch).

Adjust to specification.

Connect properly and/or fix to
replace drain tubes as reguired.
Install seals properly and/or
attach correctly.

Remove obstructions or foreign
objects as required.

Engage rear guide pin properly.
Add retaining clip as required.

Properly connect lifier assemblies
to giass module.

Install and/ or secure front guides.
Attach tracks securely to housing.

Check and install sunshade
properly as required.

@ Glass Broken or Scratched

Glass panel not fitted or aligned
properiy.

Obstructions or foreign objlects in
tracks or troughs.

Clearance to underside of roof
panel and reinforcement ring not
adeguate.

Align to specification.

Remove foreign objects and/or
obstructions as required.
Adjust clearance as required to
obtain adeguate clearance.

TR4028F

CAUTION: It is recommended that the battery
ground cable be disconnected.

SCREW

SCREW

FRONT OF VEHICLE NB10065-5368

¥

Gless and Sunshade
Removal

retaining screws.

1. Toremove glass panel, remove three halo front

»

R3626-C

2. Slide halo and sunshade fully rearward to expose
six glass retaining screws (three each side).
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| (Continued)

3. Toremove sunshade, remove glass retaining
screws and washers.

MOULDED ON
REAR SHADE GUIDE

SCREW AND WASKHER
SUNSHADE NB03645-5368
TIGHTEN TO
0.8-1.5 N'm
(7-13 LB-IN)

FRONT OF """
T VEHICLE f3621-C

4. Push glass up from inside vehicle and remove.
Take care not 1o scratch glass or roof paint.

&. Siide halo and sunshade forward halfway across
moon roof opening.

8. Lifthalo to clear sunshade.

/
FRONT OF
VEWICLE

SUNSHADE

R4408-C

installation

FRONT OF 1. With sunshade at an angle, insert one sunshade
EHICLE rear tab into channel at rear of moon roof
REGDE-A opening.
2. Insert other rear tab and place sunshade in
7. Push halo fully rearward. position.

3. Slide halo forward, ifting it to clear sunshade.

Slide sunshade fully forward. .
o. Liftfront hade. slide § d and 4. Lower halo onto sunshade. Halo must be outside
. Liftfront on sunshade, slide forward and rotate of rail or moon roof will not function properly.

90 degrees to remove.

®

5. Stde sunshade and halo fully rearward.

6. Install glass. Align with holes for screws. Take
care not to push lifter arm slide out of track.

SCREW AND WASHER
SUNSHADE NB03645-83568
V4 TIGHTEN TO
0.8-1.5 N'm
(7-13 LB-iN)

FRONT OF ="
= VEHICLE R3821-C

7. Install six glass retaining screws and washers.
Tighten to 0.8-1.5 Nem (7-13 lb-in).

8. Adjust giass as outlined.

9. Slhide halo fully forward and install three screws.
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ectric

10. Close sunshade if desired.

SCREW ! SCREW
FRONT OF VEHICLE NBS10065-S368

[l Z

f3620-C

Removal and Instaliation
1. Remove glass as outlined.
2. Peel off weatherstrip.

3.  Clean off excess epoxy from bright glass
rmoulding.

4. Apply epoxy to new seal before instaliing.

NOTE: Seal has an internal bumper which must
be centered on front of glass pansl. The bumper
may be located by pressing on the seal with a
finger.

5. Snap new sesl onto bright moulding as shown.

NOTE: Apply Super Weatherstrip Adhesive 30M®
08008 or equivalent to new weathersirip before
pressing weatherstirip onto glass channel.

6. Toinstall, reverse Removal procedure.
7. Adust glass after installation as outlined.

WEATHERSTRIP

CHANNEL

3. Pull lifter arm off guidance ramp retaining pin.
Slide out of track.

4. Toinstall, reverse Removal procedure.

8. Check motor for synchronization and adjust as
outlined. Install motor and glass as outlined.

Ping LIFTER ARM

CHANNEL

GUIDE

BRACKEY GUIDANCE
RAMP

SLIDE

R3625-8

Lifter Arm
Removal and Insialiation
1. PFemove glass as outlined.

2. Using the motor switch, move guide bracket
rearward untll lifter pin is al the top of curved slot
in lifter arm.

on Roof Assembly
Removal
1. Open glass panel and sunshade fully.

2. Disconnect air deflector arms by pulling up on
rear of arm to disengage from track retainer and
rotating arm o remove from air deflector.

CAUTION: Use an appropriate shield so that
the headliinlng is not damaged while the
rivets are drilied out.

3. Drili out 10 rivets using 3/8-inch drill stop.

4. Connect alr deflector arms by engaging rear of
arm to track retainer.

SCREW 56919-S368
2 REQ'D EACH SIDE
TIGHTEN TO y
1.0-1.5 N-m TRACK AND RANL
(9-13 LB-1N) ASSY 502888 57

DEFLECTOR
M 1

RIVET 380334-5100
% 5 REQ'D EACH SIDE

ROOF PANEL

ASSY

R4334-8

1983 Taurus/Sable July, 1982




5. Remove four pivot screws {iwo forward, two
rearward). Do not remove center bolt,

6. Close glass panel.

7. Rerove roof console. Refer to Section 01-12.
Disconnect motor electrical connections.

8. Remove two retaining screws while holding motor
in place. Remove motor.

DRIVE MOON ROOF

GEAR wro RAIL AND TRACK ASSY
BOX s % 502898
AS8Y

ROCF ,

PANEL ASSY

MOTOR AND BRACKET

SCREW AND WASHER
ASSY 150879

ASSY N803845-836
2 BEQYD TIGHTEN TO

48 N-m (3653 LB-IN) Re405-8

SEDAN SHOWH
YWAGON SIMLAR

¢. RBemove two screws retaining moon roof front rail

to roof panel.

10. Lift and slide entire moon roof module out of
vehicle. Protect roof's painted surface. Make
certain halo trough clears roof edge.

instaliation

1. Slide moon roof into vehicle, taking care not {0
damage roof finish.

MOON RODF MODULE
502898

Re413-A

2. install two screws retaining moon roof front rait to
roof panel.

3. Check motor for synchronization. if not
synchronized, adiust as outlined.

4. Install motor and retaining screws. Connect
electrical connectors.

8. Ensure lifter arm and guidance ramp are aligned
as shown.

Open glass and sunshade fully.
Install 10 poprivets.
Adiust glass as outlined.

instali four pivot bracket retaining screws afier
glass is adjusted.

© o NG
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10. Instali roof console.

LIFTER ARM

TRACK ASSY

LIFTER RAMP

G 10 FRONT OF
VEHICLE .

| nasion

Halo
Removal

1. Remove glass, sunshade and entire unit as
outlined. Remove lifter arms as outlined.

2. I only halo is to be removed, carefully bend one
track inward and pull halo tab out of channel. Pull
other tab out of channel on other side.

installation
1. install halo.

2. Slightly crimp cable track tabs to hold flanged
tube ends in place.

3. Install lifter arms as outlined.

5. Adust glass panel as outlined.

4. Install moon roof, glass and sunshade as outlined.

Switch
Removal

1. Remove two map lens assemblies by holding lens
in switch depressed position, and using a flat, thin
tool {(such as a putty knife}, pop out lens
assembly at center gap between two lens
assembilies.

2. Remove two roof console retaining screws and
remove roof console by lowering forward edge of
console and slide console rearward, disengaging
console rear retaining tabs.

3. Disconnect two wiring connectors.
Test swiich assembly, if necessary.

&. Using a small screwdriver, pry apart two swiich
retaining tabs and connector retaining tab.
Remove switch.

has

ingtaliation

1. Snap switch into its housing (ribbed portion of
switch knob is rearward), slide wiring under metal
clip and attach connector to metal retaining 1ab.

2. Connect two wiring connectors.

3. Install roof console by engaging two latch tabs,
pushing console forward, swinging upward and
installing twe retaining screws.

4. Install two map lamp lens assembilies by engaging
lens retaining tab at outboard edge of opening
and snapping center edge of lens into console.

g MOUNTING
BRACKET

R s

WIRING ASSY
14334

HEADLINER SCREW®
55027535
2 REQ'D

CONSOLE
BRACKET
519K24

CONSOLE
ASSY 519842 v,

ROOF
TRIM PANEL
- CONSOLE
SCREW FINISH PANEL
56927-538 =~
2 REQ'D

ASSEMBLED Re612-8

Wotor

Removal and Installation

1. Remove switch as outiined.

2. Disconnect motor electrical connectors.
3. Remove motor and retaining screws.

NOTE: Once motor is removed, it must be
synchronized (timed) as cutlined under
Adjustments.

4. Toinstall, reverse Removal procedure.
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ADJUST

T8

Glass Helght

The correct position of the glass to the roof is as
follows:

Front Corners: Flush to 1mm below roof.
Rear Corners: Flush to Tmm above rool.
1. Cycle glass from full open to full closed position.

2.  Remove three halo retaining screws along front of
the opening inside of vehicle and siide halo and
sunshade fully rearward to expose six glass
retaining screws (three each side).

3. Loosen six glass retaining screws. Then, tighten
them so that they are snug but not tightened 1o
specification.

4. To adjust only the front of glass, ioosen the center
and front screws. If it is desired to adjust only the
back of the glass, only loosen the center and rear
sCrews.

5. To check height setting, open the glass about
four inches, then return 1o the closad position.

6. Tighten the glass retaining screws to 2-4 Nom
(18-35 lb-in).

7. Slide halo forward and replace three retaining
SCrews.

8. Close sunshade if desired.

SCREW AND WASHER
SUNSHADE  NB03645-S388
TIGHTEN TO
0815 N'm
- {7-13 LB-N)

ERONY OF—""
=T VEMICLE R3621-C

SLIDE RAMP STOP FORBE

AND AFT THE ESTIMATED
LIEFTER ARM DISTANCE

- LIFTER RAMP

LOOSEN TWO

TRACK ASSY |

SCREWS FOR FORE
AND AFT ADJUSTMENT
R SIDE SHOWN
L SYMMETRICALLY
OPPOSITE RE464-B

Glass—Fore-and-Afl

Fore-and-aft adiustment of the glass panel can be
accomplished by first estimating the amount of fore or
aft adiustment necessary for proper glass panel fit,
then:

1. Fun glass panel fully rearward. Use emergency
crank if necessary.

2.  Loosen five screws on pivot bracksts, noting
position of ramp stop.

3. Move ramp stops equally fore or aft the
estimated distance necessary for proper glass
panei fit.

4. Install six pivot bracket screws and cycle moon
roof, checking for proper fit. Repeat procedure
until desired fit is obtained.

Water Drainage System and Water Leak
Corrections

Drain Hoses

The roof panel module contains the track assemblies,
cable and drive mechanisms, and a drain trough that
encircles the sliding panel. Attached to the module are
four drain hoses. One.drain hose is attached af each
corner of the module. The two front drain hoses ars
routed down the windshield pillars and into the cowi
sides exiting at rocker panel drain holes; ends of hose
are not reusable. The two rear drain hoses are routed
down the rear pillars, forward of the rear wheelbase,
exiting at rocker panel drain holes on station wagons.

On sadan vehicles, the rear hoses are routed aft of
wheelhouse and through the guarter pansi behind the
burper facia. A rubber valve is used at the end of the
ube to prevent nolse from entering the passenger
compartment.

NOTE: Prior to performing any services, first verify
that the drainage system is not plugged or restricted.

Use a 473mi (16 oz) container and pour water into the
drain trough. Look at the rear of the vehicle 1o ensure
that the water drains from the rocker panels forward
of the rear wheelhouse for station wagons, and aft of
wheelhouse on sedans.

¥ the water flow is restricted, use compressed air fo
blow out any material in the drain hose system. Test
by pouring water slowly into the system again.

After ensuring that the drainage system is not
restricted, verify that gaps do not exist between the
glass seal and the roof panel. if a gap exists, the gap
must be brought to specification before any further
action is laken. Adjust sliding panel as outlined.
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S (Continued)

With clearances within specification and panel closed,
have an agsistant spray water on the sliding panel
while you are on the inside, visually inspecting the area
o see if an excessive amount of water is entering the
drain trough. A large volume of water indicates that an
excessive clearance exists between the sliding panel
seal and the roof.

FRONT SHOWN
REAR TYPICAL

VIEW & -

Part Part

ftem Mumber Description ltem Number Description

1 - Roof Body Panel 4 | 502052 Front Roof Drain Hose

2 | 502C83 Rear Roof Drain Hose 5 | — Nipple, Part of 502A82 Moon

R - Drain Hose Inserted into Hole Roof Assy

in Rocker Panel 6 | ESA-M2G161-A | Adhesive, Apply io Nipple
(Continued) Prior to Hose Installation
7 | G3A20 Moon Roof Drain Valve
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ADJUSTMENTS (Continued)

Moon Roof, Electric

01-17-10

Sliding Panel

The siiding panel has controlled water leak at the
seals. A properly adjusied glass panel should result in
snug §it hetween the seal and the roof skin around the
entire opening. The fit can be checked by using &
feeler gauge set at 0.25mm (0.01 inch) between the
seal and roof. if these specifications are not
maintained, water will overflow the drain troughs
and enter the module, running down into the
passenger compartment when the vehicle s
stopped abruptly. Also, increased wind noise
could result if glass clearances ave notkept o
these specifications.

Wet Headlining — Sides

i water drips from the headlining above the door or
quarter window, check to see if the drain tube(s) are
disconnected from the module. Apply Weatherstrip
Adhesive E8AZ-19552-A (ESB-M2G 14-A) or
eguivalent, on drain tube nipple and insert drain hose.

Overcrowned Rear Roof Panel

i the roof panel is overcrowned to the contour of the
shiding panel (at rear of sliding panel), this can cause
wind noise or water leak conditions.

CAUTION: Excessive overbending could distort
the roof panel, requiring costly metal finishing
service. This procedure should be used only as a
last resort.

Remove sliding panel from vehicle and carefully
overbend the center of the roof panel by applying
downward pressure.

203-254 mm
{8-10 INCHES)

203-254 mm
{8-10 INCHES)

ROGOF QUTER PANEL

ROOF TRIM PANEL
£4026-C

Undercrowned Rear Roof Panel

A glass panel scratch can be caused by the rear of the
roof panel baing slightly undercrowned.

CAUTION: Excessive overbending could distort
the roof panel, requiring costly metal finishing
service. This procedure should be used only as a
lastrasort.

Open the sliding panel assembly slightly and compare
the contour of roof panel and glass panel. If the roof
panel appears flatiened in the center, and the glass
scuffs on the underside of the roof panel, remove the
sliding panel from the vehicle and arch the roof panel
by pushing up on underside of roof panel to increase
the roof panel arch.

otor Synchronization (Timing)

i the moon roof motor is removed from the vehicle, it
must always be checked for synchronization before it
is installed. The motor is synchronized when the
centerline of the gear, the centerline of the cam, and
the hole in the cam are aligned. ¥ the motor isnot
synchronized, remove the motor as outlined and adjust
it as follows:

NOTE: The glass pane! should be in the CLOSED
position for synchronization.

1. Connect motor wiring connector to moon roof
wiring connector.

2. Operate control switch to advance motor drive
gear until the centerline of the gear, the centerline
of the cam and the hole in the cam are aligned as
shown.

3. Disconnect motor wiring connector from moon
roof wiring connector.

NOTE: &t may be necessary 1o rotate motor
assembly slightly to engage drive splines when
installing.

4. Ensure that the lifter arms and guidance ramps
are aligned as shown. Connect the motor and
install to roof panel.

(SHOWN SYNCHRONIZED)
~ ¢

WIRING CONNECTOR

MOTOR F4402-B

SPECIFICATIONS

TORQUE SPECIFICATIONS

Description Memy Lhb-ln
Sunshade Retaining Screws 0.8-1.5 7-13
Track Retaining Screws 1.0-1.5 8-13
Motor and Bracket Screws 4-8 38-83
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SPECIAL SERVICETOOLS
ROTUNDA EQUIBPMENT
Model Description
014-00407 Digital Volt-Ohmmeter
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