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The purpose of this manual is to show
electrical and vacuum circuits of these
vehicles in a clear and simple fashion to make
troubleshooting easier. With each circuit is a
description of How the Circuit Works and some

« Troubleshcoting Hints. AComponent Location
chart lists components, connectors, and
references tc pictures in the manual.

Wiring Diagrams give a schematic picture of
when and how the circuit is powered, what the
current path is to circuit components, and how
the circuit is grounded. Each circuit
component is named (underlined titles). Wire
and connector colors are listed (standard Ford
color abbreviations are used):

COLOR ABBREVIATIONS

BL Blue N Natural
BK Black (0] Orange
BR Brown PK Pink
DB Dark Blue P Purple
DG Dark Green R Red
GR Green T Tan

GY Gray w White
LB Light Blue Y Yellow

LG Light Green

Where two colors are shown for a wire, the
first color is the basic color of the wire. The
second color is the dot. hash. or stripe
marking. If D or H is given, the second color is
dots or hash marks. If there is no letter after the
second color, the wire has a stripe.

~ge stripe.
'S

ash marks.

HOW TO USE THIS MANUAL
e

Connector end views of switches and other
components are shown to help with bench
testing. The views show the harness wire
colors that connect to the mating terminals.
Connector colors and locations are shown in
the Component Location chart. Two-color
listings indicate separate colors for each
connector half.

Components which work together are
shown together. For example, all electrical
components used in nay circuit are shown on
one diagram. The circuit breaker or fuse is
shown at the top of the page. All wires, con-
nectors, splices, switches, and motors are
shown in the flow of current to ground at the
bottom of the page. Notes are included which
describe how switches and other components
work. If a component is used in several differ-
ent circuits, it is shown in several different
schematics. For example, the Light Switch is
an electrical part of many circuits and is
repeated on many pages. In some cases, how-
ever, a component may seem by its name to
belong on a page where it has no electrical
connection. For example, Radio lllumination is
electrically part of Instrument lllumination.
Since it has no electrical connection at all with
the actual Radio circuit, it is not shown on the
Radio page.

Troubleshooting Hints point the technician
in a general direction, but are notintended as a
step-by-step procedure. Ignition trouble-
shooting is an exception to this. It includes a
step-by-step procedure of basic quick checks
to locate some of the more common Ignition
System problems. Read the Shop Manual for
more detailed repair procedures.

The Grounds pages show detailed views of
multiple component ground points. This is
useful for checking interconnections among
the ground circuits of different diagrams.

Notes, Cautions, and Warnings appear in
boxes on text pages and contain important car
and mechanic safety information.

Notes give added information to help
complete a particular procedure. Cautions are
included to prevent making an error that could
damage the vehicle. Warnings highlight areas
where carelessness can cause personal injury.
The following list contains some general
Warnings that should be followed when
working on a vehicle.

* Always wear safety glasses for eye
protection.

* Use safety stands whenever a procedure
requires being under a vehicle.

* Be sure that the Ignition Switch is always in
the OFF position, unless otherwise required
by the procedure.

* Set the parking brake when working on any
vehicle. An automatic transmission should
be in PARK. A manual transmission should
be in NEUTRAL.

* Operate the engine only in a well-ventilated
area to avoid the danger of carbon
monoxide. -

* Keep away from moving parts when the
engine is running, especially the fan and
belts.

®* To prevent serious burns, avoid contact
with hot metal parts such as the radiator,
exhaust manifold, tail pipe. catalytic
converter, and muffler.

®* Do not allow flame or sparks near the
battery. Gases are always present in and
around the battery cell. An explosion could
occur.

®* Do not smoke.

®* To avoid injury, always remove rings.
watches, loose hanging jewelry, and loose
clothing.

1
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2 HOW TO FIND THE ELECTRICAL PROBLEM

TROUBLESHOOTING STEPS

These six steps present an orderly method of
troubleshooting:

Step 1. Verify the problem.
e QOperate the complete system and see all
symptoms for yourself in order to:
—check the accuracy and completeness
of the customer’'s complaint.
—Ilearn more that might give a clue to the
nature and location of the problem.
Step 2. Narrow the problem.

e Using the EVTM, narrow down the possible
causes and locations of the problem in
order to more quickly find the exact cause.

° Read the description of How the Circuit
Works and study the wiring diagram. You
should then know enough about the circuit
operation to figure out where to check for
this trouble.

Step 3. Test the cause.

e Use electrical test procedures to find the
specific cause of the symptoms.

® Troubleshooting Hints will give some
helpful ideas.

® The Component Location charts and the
pictures will help you find components,
grounds. and connectors.

Step 4. Verify the cause.

e Confirm the fact that you have found the
correct cause through operating the parts
of the circuit you think are good.

Step 5. Make the repair.
e Repair or replace the faulty component.
Step 6. Verify the repair.

details. You will find the circuits in this manual
to be helpful with these special tests.

TROUBLESHOOTING TOOLS

JUMPER WIRE

This is a test lead used to connect two points
of a circuit. A Jumper Wire can complete a
circuit by bypassing an open.
Uses: Bypassing Switches or Open Circuits

VOLTMETER

A DC Voltmeter measures circuit voltage.
Connect negative (- or black} lead to ground.
and positive (+ or red) lead to voltage measur-
ing point.

OHMMETER

Figure 1— Resistance Check

An Ohmmeter shows the resistance between
two connected points(Figure 1).

TEST LIGHT

Figure 2 —Test Light

A Test Light is a 12-volt bulb with two test
leads (Figure 2).
Uses: Voltage Check. Short Check

SELF-POWERED TEST LIGHT

== SWITCH
‘ SELF -
POWERED
TEST
LIGHT

Figure 3—Continuity Check

The Self-Powered Test Light is a bulb, battery
and set of test leads wired in series (Figure 3).
When connected to two points of acontinuous

circuit, the bulb glows.
Uses: Continuity Check. Ground Check

_ during testing. Hot clrcy an cause
~ equipment damage and "'fa‘/,se“ : readiqgs'g-

"

1
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HOW TO FIND THE ELECTRICAL PROBLEM 3

TROUBLESHOOTING CHECKS
SWITCH CIRCUIT CHECK

JUMPER WIRE
ACROSS
SWITCH

TEST LIGHT

Figure 4—Switch Circuit Check and Voltage
Check

In a bad circuit with a switch in series with
the load. jumper the terminals of the switch to
power the load. If jumping the terminals
powers the circuit, the switch is bad (Figure 4).
CONTINUITY CHECK (Locating open circuits)

Connect one lead of Self-Powered Test Light
or Ohmmeter to each end of circuit{Figure 3).
Light will glow if circuitis closed. Switches and
fuses can be checked in the same way.

battery
the other
vhen the

SHORT CHECK (short to ground)

Figure 5— Short Check

A fuse that repeatedly blows is usually
caused by a short to ground. It's important to
be able to locate such a short quickly(Figure5}.
1) Turn off everything powered through the

fuse.

2) Disconnect other loads powered through
the fuse:

e Motors: disconnect motor connector.

e Lights: remove bulbs.

3) Turn Ignition Switch to RUN (if necessary) to
power fuse.

4) Connect one Test Light lead to hot end of
blown fuse. Connect other lead to ground.
Bulb should glow showing power to fuse.
(This step is just a check to be sure you have
power to the circuit.)

5) Disconnect the Test Light lead from ground
and reconnect it to the load side of the fuse.
e |f the Test Light is off, the short is in the

disconnected equipment.

e If the Test Light goes on, the shortis in the
wiring. You must find the short by
disconnecting the circuit connectors one
at a time until the Test Light goes out. For
example: with a ground at X, the bulb goes
out when C1 or C2 is disconnected, but
stays on after disconnecting C3. This

means the ground is between C2 and C3.
“GOOD GROUND" CHECK

POWER ON

>

POWERED

5 .
IIW 50N

TEST VOLTAGE
LIGHT CHECK
OR USING

= OHMMETER = VOLTMETER

Figure 6 — Grounds Checks

Turn on power to circuit. Perform Voltage
Check between suspected bad ground and
frame. Any voltage means ground is bad.

Turn off power to circuit. Connect one lead
of Self-Powered Test Light or Ohmmeter to wire
in question, and the other to known ground. If
bulb glows, circuit ground is OK (Figure 6).

TROUBLESHOOTING HINTS

The circuit schematics in this manual are
designed to make it easy to identify common
points in circuits. This knowledge can help
narrow the problem to a specific area. For
example, if several circuits fail at the same
time, check for a common power or ground
connection. (See Power Distribution or
Grounds). If part of a circuit fails, check the
connections between the part that works and
the part that doesn't work. _

For example, if low beam headlights work,
but high beams and the indicator light don't
work, then power and ground paths must be
good. Since the dimmer switch is the com-
ponent which switches this power to the high
beam lights and indicator, it is most likely the
cause of failure.


https://ford-shop-manuals.com/D13860

4

ELECTRICAL SYMBOLS

DASHED
COMPONENT

BOX

ONLY PART OF THE
COMPONENT IS SHOWN,
OR COMPONENT IS
SHOWN IN TWO PLACES

COMPONENT
WITH
CONNECTORS
POSITION
/Numsn
s
FUSE
 20A
\cunnsm
RATING
POSITION
/NUMBER
52 4
oo CIRCUIT BREAKER
208

\cunn:m

RATING

SCREW TERMINAL
ON COMPONENT

SEALED

ELECTRONIC
COMPONENT

ANY CIRCUITRY
SHOWN INSIDE THE
BOX IS A FUNCTIONAL
FOUIVALENT ONLY

WIRE COLORS ARE LABELED
FOR MATING HARNESS
CONNECTOR

(@ B moes |

€100

S1

aa-—L-a-e P

GROUND
-g— CONNECTION
‘20GABLUE @ FUSE LINK

gl

COMPONENT
CONNECTOR
END VIEW
SHOWS PINS OR
SOCKETSON A
COMPONENT TO
AID IN BENCH
TESTING

PIN TERMINAL
TYPES

SOCKET TYPES

SOCKET

IN-LINE
CONNECTOR

oy

SPLICEOR
CRIMP
TERMINAL

P
P

63

281

R/W

42

R/WD

JUNCTION
BLOCK

SOLID WIRE

STRIPED WIRE

DOTTED WIRE

HASHED WIRE

ALTERNATE
CIRCUIT
PATHS

CANDELABRA W

CONNECTOR I

ACCEPTS

SINGLE-PIN

CONNECTORS SEEG QUNDS I
o |

DASHED LINE SHOWS
MECHANICAL
CONNECTIONS

.

TRAILER

ONLY

FROM
POWER
TO
LCAD

? > BACKUP
LIGHTS

RELAY
CONTACTS CLOSE
WITH CURRENT
THROUGH coIL

DIODES
CURRENT FLCWS
iN DIRECTION OF
ARROW ONLY

OPTIONAL WIRING
BR WIRES (INCLUDING

A 1011 AREON ALL
7 VEHICLES, BUTW
. WIRES (INCLUDING

C101A] ARE USED ONLY

5 WITH TRAILER

“CUT" WIRES
REFERENCED
BETWEEN PAGES
ARROWS SHOW
CURRENT FLOW
FROM POWER

TO GROUND

"REFERENCE"
WIRES

COMPLETE WIRING
SHOWN ON
ANOTHER PAGE

DASHED WIRE
CIRCUITRY IS NOT

SHOWN IN COMPLETE
DETAIL, BUT IS COMPLETE
ON ANOTHER PAGE
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AMPLIFIER

Figure 1 — LH Cowl Area

Figure 2 - LH Engine Cowl (5.0L Engine)

HAZARD
FLASHER

LOW FUEL
WARNING MODULE

Figure 5 - Under LH Side Of {/P
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6 GROUNDS (6201) (WITHOUT CONSOLE ALL EXCEPT 2.3L TURBO)

HORN
SWITCH
PAGE 52

LOW OIL INSTRUMENT
WARNING CLUSTER
RELAY PAGES 14, 32,

38, 44,46

INSTRUMENT AlC-
Alc PANEL HEATER
BLOWER ASHTRAY CONTROL
RESISTORS ILLUMINATION  ILLUMINATION

PAGE 75 PAGE 44

SPEED

CONTROL
AMPLIFIER
PAGE 72

CONSOLE
PRND21 INTERVAL
ILLUMINATION GOVERNOR

PAGE 44 PAGE 56

c213
C350
GLOVE REAR SEATBELT
BOX DEFROST TIMER/
LIGHT CONTROL BUZZER_
PAGE 28 PAGE 46
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GROUNDS (G102) 7
R T e e e S P T e T

o COMPONENT LOCATION Figure Color  Terminals
The ground circuits shown' here are ConnectorC106. . ....... Near both RH and LH side markers. . . ....... 33-1  BR 2
complete. and conneqt several components ConnectorC152......... LHfenderapron .............coiiveienn. BL 1
together to screw terminal grourld points. On ConnectorC168......... Nearstarterrelay ....................... BR 2
other pages only parts of these circuits may be ConnectorC204 . ....... Behind RH side of I/P above glove box. . . . . .. 78-1  GY 4
shown. Partial ground circuits are shown ConnectorC206 ........ Attached behind graphic warning module. ... 51-1 GY 4
dashed on those pages. ConnectorC213......... Under LHSIde of P . . .0 .oivs duediiiitunss 53-1 BK 6
All simple or component ground circuits are ConnectorC233 ........ Near transmission supportbrace........... 471 GY 2
shown on the individual circuit pages. and are ConnectorC241 ........ Behind center of I/P aboveradio ........... 78-1 BR 2
complete on those pages. ConnectorC243 ........ Attached to graphic warning module. . . ... ... 51-1 GY 8
All wires are 57 BK unless otherwise noted. ConnectorC246 ........ Behind LH snc!e of I/P'on instrument cluster... 89-1 GY 14
ConnectorC262 ........ Attached tolightswitch. . ................ BR 3
ConnectorC279 ........ Beneath steeringcolumn . ................ GY 3
ConnectorC312. ........ LH side of transmissionhump ............ - 471 GY 2
ConnectorC350 ........ Behindcenterof I/P . .................... BK 8
ConnectorC351 ........ AtLHshakebrace. - -« cc v ceiieieinneennns BR 6
ConnectorC352 ........ Behind Caer-of 1P, . . 05 duiiase il it ole ss BR 2
Connector C359. . . ... Under LH side of I/P on shake brace. . . . .. GY 4
Connector C370. .. ... Behind LH side of glove box . . ... ... ... GY 1
GroundG102|... LI1C &1 Top RH side of radiatorsupport . . .......... 33-1
GroundG103........... Top LH side of radiatorsupport . ........... 33-1
GroundG201........... Behind LH sideofglovebox............... 45-1
Ground G301 ... vvvvnnn LHsideof trunk lidstriker. . ............... 35-2
Splice $302 .LICeNnse #¢ In 14401, near T/O to radio
Splice S303. ........ In 14401, near T/0 to horn switch
SpliceS404 ............ In 14290, near T/Oto LH frontside markerlamp
Splice S40BD. . balicln b In14290,near T/O toRH front side marker lamp
SpliceS505 ............ In 14405, near T/O to inertia switch
RH FRONT LIGHTS GROUNDS (4 CYL 50 STATES AND CANADA)
RH RH CAfC ONLY

DUAL HI
BEAM BEAM
HEADLIGHT HEADLIGHT

PAGE 32 PAGE 32
o ™ TN
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8  FUSE BLOCK/CIRCUIT PROTECTION

REPLACEMENT OF FUSES/
CIRCUIT BREAKERS

W o

GOOD FUSE BLOWN FUSE

Fuses are mounted either in the Fuse Block or
in-line. They are identified by the numbered
value in amperes. and by a color code. Some
positions may have etther a fuse with adapter
or a circuit breaker. Be sure toreplace 2 fuse or
circuit breaker with the same kind of unit and
with the same ampere rating. Remove fuses in
order to check them.

CIRCUIT BREAKER OPERATION

EXTERNAL
SIDE VIEW

BIMETAL
ARM

CONTACTS

BIMETAL COIL

CONTACTS

INTERNAL
SIDE VIEW

EXTERNAL
SIDE VIEW

Non-Cycling Fuse Block Type

Cycling In-Line Type

Some circuits are protected by circuit
breakers. (Abbreviated “c.b.” in fuse chart.)
They can be Fuse Block mounted or in-line. Like
fuses, they are rated in amperes.

Each circuit breaker conducts current
through an arm made of two types of metal
fastened together (bimetal arm). If the arm
starts to carry too much current, it heats up. As
one metal expands faster than the other the
arm bends, opening the contacts. Current flow
is broken. Inthe cycling type, the arm cools and
straightens out. This closes the circuit again.
This cycle repeats as long as the overcurrent
exists, with power applied.

In the non-cycling type. there is also a coil
wrapped around the bimetal arm. When an
overcurrent exists and the contacts open, a
small current passes through the coil. This
current through the coil is not large enough to
operate a load, but it does heat up both the coil
and bimetal arm. This keeps the arm in the
open position until power is removed.

FUSE LINKS
SCREW TERMINAL

INSULATION
BLISTERS
WHEN LINK
BURNS OUT

INSULATION

WIRE LINK

The fuse link is a short length of wire smaller
in gage than the wire in the protected circuit.
The wire i1s covered with a thick non-flammable
insulation. An overload causes the link to heat
and the insulation to blister. If the overload
remains, the link will melt, causing an open
circuit. The links are color coded for wire size
as follows:

COLOR CODE
BLUE 20 GA
BROWN 18 GA
BLACK 16 GA
GREEN 14 GA

When replacing, make tight crimp joints or
hot solder joints for good connections.

Diodes are electrical devices that permit
current to flow in one direction only. The
current flows in the direction indicated by the
arrow.

DIODES
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FUSE BLOCK/CIRCUIT PROTECTION 9

Fuse
/ Position | Amps Circuits Protected
O 1 2 4 I 1 156 Stop/Hazard Lights: Speed Control
2 6 c:b. Interval Wiper
e 10 Exterior Lights; Instrument lllumination
5 15 Turn Lights; Backup Lights
5 6 7 8 6 20 A/C Clutch; Speed Control; Rear Window
Defrost; Trunk Release; Digital Clock, Light Out
:J . Warning.
9 7 - (Not Used)
“‘V— 8 15 Courtesy Lights; Clock: Key Warning;
___1 0 l 11 12 13 Fuel Filler Door Release
9 15 or 30 | Heater Blower (15 amps); A/C Blower
\ (30 amps)
10 20 Passing Beam
14 | g 2<) l 16 1" 15 Radio. Premium Sound
Turn — 12 20 c.b. | Power Door Locks
i 13 5 Instrument lllumination
S lgnal \ 1 14 20c¢.b. Power Windows
Flasher 17 18 O 15 — | (Not used)
\ 16 20 Horn; Cigar Lighter; Digital Clock
17 | (Not Used)
\ 18 15 Seatbelt Buzzer; Warning Indicators;
Cc280 Carburetor Circuits; Tachometer; Low
Fuel Warning; Idle Tracking Air Control;
C257 Cooling Fan/Compressor Clutch Control.
Fuse
Value Color
Amps Code
Power Distribution The Ignition Switch and Light Switch are
4 Pink The Alternator and Battery are connected powered at alltimes, as are Fuses 1,4,8,10and
5 Tan together at the Starter Relay hot terminal. 18. The other fuses are powered through the
10 Red Other circuits originate atthe Starter Relay hot Ignition Switch or the Light Switch
Light Blue terminal and are protected by fuse links. Low Position 3 is not used. and is covered by
e power circuits are also protected by fuses. Circuit Breaker 2.
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10 CHARGE/POWER DISTRIBUTION

175
: BK/Y D FUSE LINK C

4CYL TURBG FOG LIGHTS.

FUSE LINK D

O ‘
! L= s | Enc = 5
i Y ! % \ Y 5
i FUSE LINK B o : ¥
| LACK
euseunky 0 B gl NNMEE =)=
1I20GABLUE O
T FUSE LINK SOOLANT

{ S it BK/Y CONTROL
| PAGES 91, 92
|
I
i
i
]
|
|
]

‘e BABLACK (C————————
FUSE LINK W cus
BK/O ARbARLUC, a|lv 38 |l BK/O
FUSE LINK Q 332 |w
Y ll ' COMPRESSOR Y
38 § BK/O CLUTCH CONTROL v
ELECTRONIC {6 CYL CFI)
ENGINE CONTROL PAGES5  pe AR wiNDOW
STARTER PAGES 104, 106, DEFROST
: RELAY 110, 112
'  lraces s : conven
: . ; CONVERTIBLE
v L G e _i 98,99,100,101 PAGE 12; e FUsE
ENGINE RS
COMPARTMENT
LIGHT

VOLTAGE
REGULATOR

LG/y 40 {-VB/
HORN,
CLOCK.CIGAR
LIGHTER
PAGES 52, 72

counrsssv TURN/STOP/
LIGHT. HAZARD LIGHTS
FOR BATTERY PAGE 42 PAGE 38

GROUND CIRCUIT

FUEL  oon. SPEED CONTROL
LIGHT SWITCH ~ FILLER "0 PAGE 72

PAGE 12 DOOR
RELEASE ﬁ:g:$ER HEADLIGHTS
PAGE 23 PAGE 32

204 PAGES 62, 72
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CHARGE/POWER DISTRIBUTION (8 CYL SFI)

10A

IGNITION

SWITCH

SEE PAGE 80

297 | BKILG @

BK/LB

TURBO
INDICATORS
PAGE 118

START/

IGNITION TO INSTRUMENT
PAGES 98, VOLTAGE

99, 100, 101

PAGE 48

REGULATOR

BK/LB

~y | FOR SWITCH
TERMINALS

FROM
LIGHT
Wil SWITCH
WARNING PAGE 12
PAGE 46 v
19| LB/R

\
\
\
\
\

37
\;
Y
3 37
&
Y
687 ;
GY/Y :
c210
y..
/ .
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e

‘2.3LN.A./3.8L (ALL)/5.0L (ALL) COMPONENT LOCATION S D e
CHARGE ' ‘ Alternator (4 cyl) «.oevennn... LH front of engine assembly
(6andBcyl) ....... RH front of engine assembly
HOW THE CIRCUIT WORKS AMMISLEE s ias dor ey hiods So s Part of instrument cluster
ChokeHeater ........... .. Attachedtocarburetor ................. 25-1
The Battery, Alternator, and Voltage Regulator FuselinksA, B, C, D,
make up the Charging System. Hols QW 2 v siiinsiiin 5aca Near starterrelayassembly . ............. 1241
With the Ignition Switch in RUN, Battery cur- FUBBLIOK . oocoism sme ot s ACGLATOr TOIAY ... cuvii cvs 0500 5% soiors ovie oien 61-1
rent flows through the solid-state Electronbic FuseLinks LN ....ccoana o Near LH shocktower ................... 25-2
Control of the Voltage Regulator. The Electronic Starter Relay ... .coovivesaiin R‘H fender agr?n in front of wheel well
*1 ) . BREAPUAUTDOY o voiiv i i il o5 Svmnata i it 12.1
Coqtrol opgrates the solid-state field switch Vohage Regulator ............ RH tender apron attached below starter relay
which applies Battery voltage to the Alternator Connector C104 ............. Near:sthrter relay . i, saviiniesss vvsssess BR 2
field. Connector C118 .,.—vvoms LH ferder apron below starter relay ......... 12-1 GY 1
With current in the field and the rotor turning, Connector C147 (@ESA.Z PN Lower LH frame near shock tower ........ s BK 3
the Alternator produces a DC voltage at terminal gg::zg:g' gg?g) """"""" 3:39' t:' S'ge 0: :;g o Sga:e g'ace """" 222 GY 3,_
é FRE IV suicinuviisnne r LH side of I/P on shake brace........ »
B (to Battery). If the Alternator Qutput Voltage v Connector C214 ... .uouve... ChpSed tosl'_Hel(/)P s;xp?nr:)r? baraie face ........ igg (G;: 4
greater than the Battery voltage, current will Connector C247 ... v..ounnn. Behind LH side of /P on instrument cluster 89-1  GY 14
flow from the Alternator to the Battery as well as Connector C298 . 1. ionenam e Behind LH side of I/P attached to ight switch  45-2 GY 7
to'the Vehicle Electrical Load. The Asianeter nes- Connector C370. ... ....... In 14401, near T/O to cigar lighter . . . .. GY 1
dis points toward “Charge.” If the Battery is g:g::gglg: ((;\I;r:é’:lrbo) Lower LH front of engine assembly . ....... 13-1
:fu”r:( cxlarged the Ammet_erlwﬂl d:fleca:t pobia httlle. DOl Ll e T, Lower RH front of engine assembly ....... 124-1
the Alternator voltage is less than Battery volt- Ground G201 ... ............ Behind LH side cf glove boX .....ovovunn.... 451
age, current will flow from the Battery to help BpRoBSI0B ... .0 i eeieanss In 14401, near T/Q to windshield wiper switch
supply the vehicle load. SplEaST106 .. oowpvs Savitvas In 14290, near T/O to starter motor relay
SpliceSYRL HLIDlISsNINA In 14401 near fuse panel
SpliceS202 ................. In 14290, near T/O to alternator regulator
T a Splice S204\/ noabriccc In 14401, near T/O to LH I/P speaker
BATTERY ‘STARTER SpliceS205 ... ..., In 14290, near T/O to windshield wiper motor
NEGATIVE {:i'OTOR SpliceS$302 . ... ovuinil il In 14401, near T/O to radio
SPlCE.S303 ..ot enismizorse s In 14401, near T/O to horn switch
e S T P e T e e R s T
TROUBLESHOOTING HINTS Read “Charging System Diagnosis” in

Section 31-01 of Shop Manual for detailed

IMPROPER CHARGING Charging System tests.

The most common charge system complaints
are dead Battery, and Ammeter discharging at
normal speed.

e Check Fuse Link A at Starter Relay.

e e Check Alternator belt tension.
mmm e Check Battery terminals and cable clamps.
e Check for clean and tight connections on
Alternator, Regulator, and Starter Relay.
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BLOCK
PAGE 11
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WARNING
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=
START/ START/ START/ START/
IGNITION IGNITION IGNITION IGNITION
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Page-
COMPONENT LOCATION Flool Golce Terdias
Clutch Safety Switch. ... ....... Above clutch pedal
STA RT Distributor (8 eyl} «.ovvvenn..... Top front of engine
Fuselink € i iadliiasi ot At starter relay assembly .......c oo 12-1
Igmnition Coll (4 & Bcyl) ......... EH fenterapron c.. ce -« s-smes seosssssss e 25-2
HOW THE C|RCU|T WOR KS (€5 BT, | S e Lower LH side of ergine
The Battery, Starter Motor, Starter Relay, OHON MOMUR. + « o snearannnes LH Ton0SE BRI0N vxeeoepneweeser sosis il 25-2
5 - . Ignition Switch ................. Lower RH side of steering column ......... 53-1
and Ignition Switch make up the Starting Sys- Backup/Neutral Safety Switch. .. Part of transmission assembly ............. 22-4
tem. In vehicles with automatic transmission, Startar Motor; s sdias i Lower RHrearof engine ......ccocuenannn. 13-1
the Backup Neutral Safety Switch must be S13rtar BeLaY: uo s o cvv vism vaisie soius RH fender apron in front of wheel well ..... 12-1
closed (PARK or NEUTRAL) i st Connector. €1 §F=—rrrrrrrrrrrry Attached to LH side of transmussion support 22-4 BR 4
in order to operate Connettor G .covnvispnanasss LH fender apron ........c.cceveeencancannn 25-2 BK 4
the Starter Motor. Connector C12 oy « gy LHISABI APION i sviisvine cunssnsnnissises 25-2 BK 3
Turning the Ignition Switch to START sends Connector C1130.ceeiuiivinnnns Near distrbULOr oo nen e ieeeeeeeieenennns BK 3
current through the Starter Relay coil and ConnectorC135(8cyl}.. ... ... Cenferof dash panel . o oiiiiavesdosiiiosis GY 8
operates the relay. Current from the Battery fAcyl)..oconcoes EH QAR ADIOMN v vcasn waiinesin s sin binh oo dineis 25-2 GY 8
2 & ConnectorC163. ... 7 .LL7 7 Rear face of RHshocktower.............. 8K 4
then flows directly through the Starter Relay to ConnectorC201 . ... ... . ...... Under LH side of I/P on shake brace. . ....... 22-2 GY 8
the Starter Motor to start the engine. Connector C210. . ... .ciaasa- Under LH side of I/P on shakebrace. . . ... ... 22-2 GY 12
When the Ignition Switch is in START, Battery ConnectorC246 .............. Behind LH side ?f I‘/=P on instrument cluster . . . 89-1 g: 184
i i ! z : ConnectorC3%50 .. T OUIL Behindcenterof /P . ....................
voltage'|§ apphed to the START !Wh’.te) wire of GroundG10T J. ... vvvecvnnnn LowerLH front of engine assembly .. ....... 18-
the 'Qn'F'on Module through circuit 32. Full " Ground G116 ... . - inside RH fender behind battery......... ... 13-1
voltage is applied to the BATT terminal of the Ground G201 LICENSE. TS Behind LH side of glovebox . . . .. .......... 45-1
Iignition Coil. After the engine has started. Splice S TOB o' oali v iitiih shie sena In 14401, near T/0 to windshield wiper switch
Ignition Coil voltage is reduced through the gp:f“ gggi ------------------ :" ::Zg}'“ea’ 1‘/’8 " ["‘_’l's ;W“C’;
5 4 OHCa.S204 1. - L 42w ba S ag s n . near to speaker
1.1 Ohm Resistance Wire. Splice 5205 1. LMMNUDLILLLIY . In 14280, near T/O to windshield wiper motor
SOHCE SZ2QB 5« <« <o g vives Bpsis v olb In 142890, near T/O to A/C cycling pressure
switch
TROUBLESHOOTING HINTS Splice S302 L. viviivaii o Tawl In 14401, near T/O to radio

CHECK BATTERY AND CABLES

iti f Battery. Recharge or
- flehT:'éeCﬁnggézfs‘S:r "R e:;V e gz : IF STARTER RELAY CHATTERS OR DOESN'T IF STARTER DOES NOT CRANK AND STARTER
p . part.51-02 o CLICK (STARTER DOES NOT CRANK) RELAY CLICKS

Shop Manual. : :
* Check Battery posts and cable lugs. e Check Battery and cables (see above). ° Clean and tighten cable connection to
e Check cable terminals at Starter Relay, e Make sure Starter Relay bracket is Starter Motor terminal and relay terminals.
engine ground. and Starter Motor and clean grounded tightly. Check cable to Starter Motor for damage

if necessary. Muke sore culbis wine strands e With R/LB wire removed from Starter Relay, and make sure wire strands are secure in

scurely attached in termmals Cables and transmission in PARK or NEUTRAL, eyelets. :
jumper this terminal on Starter Relay to o |f still bad. repair or replace Starter Motor.

main terminal (Battery connection). |If
Starter Motor works, check Ignition Switch. IF STARTER SPINS (HUMMING NOISE) BUT

Check wiring to Starter Relay for open or DOES NOT CRANK ENGINE
- dirty connections. If this jumper doesn't ® Remove Starter Motor. Repair or replace
Viotor. operate Starter Relay, replace it. starter drive.
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¢ Read the Shop Manual for detailed Starting
tests.

TACHOMETER

TROUBLESHOOTING HINTS

TACHOMETER READS HIGH OR LOW

e Check that 3-position switch on front of
tach (behind mask} is in proper position for
number of cylinders in engine.

NO TACHOMETER INDICATION

e Check that the 3 nuts on the tach terminal
studs behind the cluster, and the printed
circuit connector to the cluster, are secure.

® With the Ignition Switch in the RUN position,
check for battery voltage between the
2 o'clock terminal and the 6 o'clockterminal
(as viewed from rear of cluster).

e Check for continuity from 6 o’clock terminal
to G201.

e Disconnect the 2-terminal Ignition Coil
Connector. Check for continuity between
the DG/Y D wire and the 10 o'clock
terminal.

IGNITION

HOW THE CIRCUIT WORKS

The basic Ignition System contains the
breakerless Ignition Module, the Ignition Coil,
the Distributor, and the spark plugs and wires.

When the engine is cranking or running:
— The magnetic pickup in the Distributor

sends pulses to the Ignition Module as
each tooth of the rotor passes the pickup.
ma, The Ignition Module switches current on
AR 1 £ tn tha nrimnan ITACH TEST) of the

_ I — ,m.h-'u volts:
et |, SR @ | T

IGNITION/TACHOMETER

— High voltage pulses are transmitted to the
Distributor, which sends them to fire the
spark plugs.

TROUBLESHOOTING HINTS

The following steps are intended only as
quick checks to identify and locate some of the
more frequent problems. I[f these checks do not
solve the problem, refer to the Ignition System
diagnosis procedure in the proper Ford Shop
Manual for complete system tests.

If the Ignition System is OK, check the fuel
system and the engine itself.

PRELIMINARY CHECKS

a. Check Battery for state of charge and for
clean, tight battery terminal connections.

b. Inspect all wires and connectors for breaks.
cuts, abrasions or burned spots. Repair or
replace as necessary. Make sure all wires
are connected correctly.

c. Unplug all connectors and inspect for
corroded or burned contacts. Repair as
necessary and plug connectors back
together. Do NOT remove grease in
connectors.

d. Check for loose or damaged spark plug or
coil wires. If boots or nipples are removed
on 8mm ignition wires, reline inside of each
with new silicone di-electric compound.

SPECIAL TEST JUMPER
Make up a test jumper as shown in Figure 1

below. It is important to use only this test

jumper when making these checks. Solid wire
jumpers will not work for the quick checks.

IGNITION CONDENSER

{0.25 - 0.35 MFD}
FROM STANDARD
ALLIGATOR BREAKER POINT
cLip IGNITION SYSTEM  ALLIGATOR
2 cLIP
A 14 GAGE
14 GAGE o o WIRE
WIRE SWITCH
10 AMP AT
110 VOLT MIN.

Figure 1 - Ignition Test Jumper

RUN MODE SPARK TEST

Step 1

a. Remove Distributor cap and rotor from
Distributor.

b. Crankengine to align one tooth of armature
(Figure 2) with magnet in pick-up coil
(ignition OFF). Use a bump switch. or briefly
touch a jumper between the R and R/LB
terminals of the Starter Relay.

c. Remove coil (center) wire from Distributor
cap. Install modified spark plug (side elec-
trode removed) in coil wire terminal.

d. Turn Ignition Switch to RUN.

e. Hold side of spark plug against engine block
using insulated pliers. Tap base of Dis-
tributor with screwdriver handle and watch
for SPARK at the spark plug.

l
@ PICKUP ALIGN
ANY TOOTH

©)

ARMATURE

Figure 2 — Align Armature to Pickup
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— |f there is a good SPARK, primary circuit
is OK. Skip to “START MODE SPARK
TEST” below.

— If NO GOOD SPARK. perform Step 2.

Step 2

a. Unplug C111 (4 wire connector) at Ignition
Module.

b. In the harness side of the connector,
connect the special test jumper (Figure 1)
between the DG/Y D lead and the BK/LG D
or BK leads. Use paper clips on connector
socket holes to make contact.

c. With the Ignition Switch in RUN, close the
test jumper switch. Leave closed for about
one second, then open. Repeat this several
times. There should be a SPARK each time
this switch is opened.

— If there is NO SPARK. the problem is in
the primary circuit — the Ignition Switch,
Ignition Coil, DG/Y D lead. BK/LG D or
BK lead. R/LG lead. or ground connec-
tion in the Distributor. Perform Step 3.

— If there is SPARK. the primary circuit
wiring and Coil are OK. The problem is in
the Distributor pick-up, the Ignition
Module bias power feed (R wire), or the
Ignition Module. Perform Step 6.

Step 3
a. Disconnect the test jumperlead from the BK
or BK/LG D lead and connect to a good
ground on the engine. Turn the test jumper
switch ON and OFF severaltimesasinStep2.
— If there is NO SPARK. the problem is in
the DG/Y D lead, the Coil, or the coil feed

by

e ground
. Perform

Step 4
a. Connect an ochmmeter between the BK or

BK/LG D lead and a good ground on the

engine. With the meter on its lowest scale

there should be no measurable resistancein
the circuit.

— If there is RESISTANCE. check ground
connection in Distributor and BK or
lead from module. Repair or replace as
necessary. Remove meter plug in all
connectors and repeat Step 1.

— [f there is NO RESISTANCE, the primary
ground wiring is OK. Perform Step 6.

a. Disconnect the testjumper fromthe DG/YD
lead and ground and connect it between the
Tach-Test terminal of the coil and a good
ground on the engine.

b. With the Ignition Switch. in RUN, turn the
jumper switch ON. Hold it ON for approxi-
mately one second and turn it OFF as in Step
2. Repeat this several times. There should be
a SPARK each time the switchis turned OFF.
— If there is NO SPARK, the problem is in

the coil or in the primary circuit through

the Ignition Switch to the coil BATT
terminal.

e Check coil for internal shorts or opens
and for primary resistance (1.13 to
1.23 ohms) and secondary resistance
(R/LG wire) (7.7 to 9.3 K ohms).
Replace coil if necessary.

e Check coil feed circuit for opens,
shorts, or high resistance. Repair as
necessary. Remove test jumper, plugin
connectors, and repeat Step 1.

— If there is SPARK, the coil and its feed
circuit are OK. The problem is in the
DG/Y D lead between the coil and the
module. Check for open or short and

repair as necessary. Remove test jumper
plug in all connectors, and repeatStep 1.

Step 6

a. Connect a voltmeter between the O/Y H and
P/LB H leads on the harness side of the
module 4-wire connector.

e CAUTION . _
If the vehlcle has a cataiyzrc converter ~
d/sconnact ;he__ ".”-’ supply line between

" the Bypass Valve and the Manifold before 3
cranking the engine with the Ignition
Switch in OFF. This will prevent damage
to the cata/ytlc converter.

After testing. run the engine for at /east 3
minutes - before reconnecting the air

2 supply I/ne to clear excess fuel from the
exha ust system :

b. Set meter on its lowest scale and crank the
engine. Meter needle should oscillate
slightly (approximately 2 volt).

— If meter needle does NOT OSCILLATE,
check circuit through magnetic pick-up
(in Distributor )for open, shorts, shorts to

ground. and resistance. Resistance
between O/Y H and P/LB H leads should
be 400— 1000 ohms and between each
lead and ground should be more than
70K ohms. Repair as necessary. plug in
all connectors, and repeat Step 1.
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e

— If meter OSC/LLATES. problem is in the
power feed to the Ignition Module(R wire)
or in the module itself. Perform Step 7.

Step 7

a. Remove all meters and jumpers. Plug in all
connectors.

b. Turn the Ignition Switch to RUN and
measure voltage to engine ground at:

— Battery positive terminal. This reading
should be at least 12 volts.

— The R lead of the Ignition Module. Use a
straight pin to pierce the insulation of the
lead and connect voltmeter to pin
(Figure 3).

c. These two readings should be within 1 voit
of each other.

— If readings are NOT WITHIN ONE VOLT,
check circuit feeding power to R lead for
shorts. open, or high resistance. Repair
as necessary and repeat Step 1.

— |If readings are WITHIN ONE VOLF, the
problem is probably in the module.
Disconnect the module and connect a
known-good module in its place and
repeat Step 1. If this corrects the problem
reconnect the original module and
recheck. If problem returns. remove the
old module and install the new one.

NOTE
If the above steps do not solve the problem,
_1 see “Engine Diagnosis and Service” section
f the Shop Manual.
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