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ENGINE ELECTRICAL

eFar information on snderstanding elechricily
ang troubleshooting electrical clreuils, please
refer to Section 6 of this manual.

Distributors are used in the Town Car with a 5.0L
engine up until the 1991 model year. The Mark ViI
employed a distributor until the end of the model
run in 1992. The 3.8L Continental also incorporated
the TFI-IV ignition system and the use of a distribu-
tor until 1994.

THICK FILM INTEGRATED-(TFI-IV) IGNITION
SYSTEM

b See Figuwres 1,2, 8, 4and 5

The Thick Film Integrated (TFI-IV) ignition sys-
tem uses a camshatt driven distributor with no cen-
trifugal or vacuum advance. The distributor has a
diecast base, incorporating a Hall effect stator
assembly. The TFI-IV system module is mounted on
the distributor base, it has 6 pins and uses an E-
Core ignition coil, named after the shape of the
laminations making up the core.

The TFI-IV module supplies voltage to the
Profile Ignition Pick-up (PIP) sensor, which
sends the crankshaft position information to the

TFI-IV module. The TFI-IV module then sends
this information to the EEC-IV module, which
determines the spark timing and sends an elec-
tronic signal to the TFI-IV ignition module to turn
off the coil and produce a spark to fire the spark
plug.

The operation of the universal distributor is
accomplished through the Hall effect stator assem-
bly, causing the ignition coil to be switched off and
on by the EEC-IV computer and TFI-IV modules.
The vane switch is an encapsulated package con-
sisting of a Hall sensor on one side and a perma-
nent magnet on the other side.

A rotary vane cup, made of ferrous metal, is
used to trigger the Hall effect switch. When the
window of the vane cup is between the magnet and
the Hall effect device, a magnetic flux field is com-
pleted from the magnet through the Hall effect
device back to the magnet. As the vane passes
through the opening, the flux lines are shunted
through the vane and back to the magnet. A voltage
is produced while the vane passes through the
opening. When the vane clears the opening, the
window causes the signal to go to 0 volis. The sig-
nal is then used by the EEC-IV system for crank-
shaft position sensing and the computation of the
desired spark advance based on the engine
demand and calibration. The voltage distribution is
accomplished through a conventional rotor, cap
and ignition wires. '

SECONDARY SPARK TEST

% See Figwes 6,7, 8and 8

The best way to perform this procedure is to use
a spark tester (available at most automotive paris
stores). Three types of spark testers are commonly
available. The Neon Bulb type is connected {o the
spark plug wire and flashes with each ignition
pulse. The Air Gap type must be adjusted to the
individual spark plug gap specified for the engine.
The last type of spark plug tester looks fike a spark
plug with a grounding clip on the side, but there is
no side electrode for the spark to jump to. The last
two types of testers allows the user to not only
detect the presence of spark, but also the intensity
(orange/yellow is weak, blue is strong).

1. Disconnect a spark plug wire at the spark
plug end.

2. Connect the plug wire to the spark tester and
ground the tester to an appropriate location on the
engine.

3. Crank the engine and check for spark at the
tester.

4. If spark exists at the tester, the ignition sys-
tem is functioning properly.

5. i spark does not exist at the spark plug wire,

HALL EFFECT
DEVICE

PERMANENT
MAGNET

84172017

Fig. 1 Hall effect vane swiich assembly

84172018

Fig. 2 Retary vane cup

PERMANENT
MAGNET

HALL EFFECT
DEVICE

84172019

Fig. 3 Hall effect response 1o vane cup
window

HALL
EFFECT
DEVICE

PERMANENT
MAGNET

84172020

Fig. 4 Hall elfect rasponse lo vang

84172021

Fig. 5 TH-IV module

91052P10
Fig. & This spark tester looks just ks a
spark plug, atiach the c¢lip to ground and
srank the engine lo check for spark




Fig. 7 This spark lester has an adjusiable
air-gap for measuring spark strength and
testing different vallage Ignition systems

Flg. & Attach the clip to ground and crank
the engine to check fov spark

Fiy. 4 This spark tester is the saslest io
use just place 1t on 2 plug wire and the
spark voltage is detected and the bulb on
the top will flash with each pulse

perform diagnosis of the ignition system using indi-
vidual component diagnosis procedures.

CYLINDER DROP TEST

b See Figures 10, 11 and 12

The cylinder drop test is performed when an
engine misfire is evident. This test helps determine
which cylinder is not contributing the proper power.
The easiest way to perform this test is o remove the
plug wires one at a time from the cylinders with the
engine running.

1. Place the transmission in P, engage the
smergency brake, and start the engine and let it idle.

2. Using a spark plug wire removing tool,
oreferably, the plier type, carefully remove the boot
from one of the cylinders.

Make sure your body is free from ltoushing
any parl of the car which is metal. The sec-
ondary veltage in the igniticn system Is high
and although it cannot kitl you, & will shoek
you and it does hurl.

3. The engine will sputter, run worse, and pos-
sibly nearly stall. If this happens reinstall the plug
wire and move to the next cylinder. If the engine
runs no differently, or the difference is minimal,
shut the engine off and inspect the spark plug wire,
spark plug, and if necessary, perform component
diagnostics as covered in this section. Perform the
test on all cylinders to verify which cylinders are
suspect.

The only adjustment available on the TFIHV sys-
tem is the timing. Refer to Section 1 for Timing
inspection and adjustment.

TESTING

Primary Coll
% See Figures 13, 14 apd 18

The first check of the primary ignition coil is to
verify that there is battery voltage at the BATT fer-

Fig. 10 These pliers are insulaled and
help protect the user from sheck as well
as the plug wires from being damaged

Fig. 11 To periprm the eylinder drop lest,
semove one wire st atime and . . .

91052P16
Fig. 12 . . . nole the idle speed and idle
characleristics of the engline. The oylin-
der{s) with the least drop is the non-con-
tribuling cylinder(s}

IGMITION SWITCH

COIL VOLTAGE
POSITIVE TERRINAL
BATTERY
YOLTAGE

91192601

Fig. 13 Tosting the coll supply vollage

gwcans
INAIDE 1k

91192602

Flg. 14 Testing the primary sheult ground

91192603

Flg. 15 Tesiing the primary coll resislance
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minal on the coil. A DVOM is recommended to test
for voltage. Turn the ignition switch to the RUN
position and connect the negative lead of the DVOM
10 a ground or the negative post/cable clamp on the
battery. Connect the other lead of the DVOM to the
BATT terminal on the coil. The voltage measured
should be within 1 volt of the battery voliage as
measure across the posts of the battery.

After verifying there is battery voltage present,
the next check is to verify the operation of the coil
primary ground which is received at the coil from
the ICM (Ignition Control Module). This check is
accomplished using a test lamp and connecting the
lead of the test famp to the ground or the battery
negative post/cable clamp. Connect the fest lamp
to the ground side of the coil (the connection
opposite the BATT terminal on the coil on the
other side of the coil tower) and crank the engine.
The light should blink on and off repeatedly as
tong as the engine cranks or runs. If the light does
not blink the problem is either in the ICM or the
PIP signal generated by the sensor inside the dis-
tributor.

The final check of the primary coil is to check
the resistance of the coil. This is accomplished by
using a DVOM and probing the BATT terminal and
the coil ground terminal. Measure the resistance
between the two terminals. If the resistance is
between 0.3 and 1.0 ohm, the primary ignition coil
is within specifications. If the reading differs from
this specification, replace the coil and retest.

Secondary Windings
b See Figure 16

The coil secondary resistance is the final check
of the ignition coil. Use a DVOM to measure the
resistance between the BATT terminal to the high
voltage terminal of the ignition coil. If the reading is
between 6,500-11,500 ohms, the ignition coil is
OK. H the reading is less than 6,500 or more than
11,500 ohms, replace the ignition coil. If the sec-
ondary windings are within specifications and the
- primary circuit also tests within specifications,

inspect and test the spark plug wires and the spark
plugs, refer to Section 1.

REMOVAL & INSTALLATION

b See Figures 17, 18, 19 and 20

1. Disconnect the negative battery cable.
2. Disengage the TFI-IV harness or the engine

control sensor wiring connector from the ignition
coil, as applicable.

3. Onthe 3.8L engine, disengage the engine
control wiring connector from the radio ignition
interference capacitor.

4. Remove the ignition coil refaining screws
and the ignition coil and radio interference capacitor
(if equipped) from the ignition coil mounting
bracket.

5. Remove the ignition coil cover from the igni-
tion coil by releasing the locking tabs on both sides
of the cover, then remove the ignition coil.

To install:

6. Install the ignition coll, then attach ignition
coil cover, making sure the cover is firmly in place.

7. If removed, connect the ignition coll and
radio interference capacitor, then install the ignition
coil retaining screws. Tighten the retaining screws
t0 2535 inch Ibs. (3—4 Nm).

8. Connect the coil wire, then engage any elec-
trical connectors that were removed.

9. Connect the negative battery cable.

=R
o & & 8D
°o mep®

SECONDARY
TOWER™

PRIMARY
TEAMIMAL ™

TYRICAL
Dl
COiL

91192604

Fig. 16 Testing the coll secondary resis-
lance

=»in gartier models, the I0M was referred to
as the TFI-1Y lgnition Module; the name was
fater changed 1o Ignition Contrel Module
{ica).

REMOVAL & INSTALLATION

b See Figures 21 and 22

1. Disconnect the negative battery cable.
2. Remove the screws attaching the cowl vent
screen to the top of the cowl,

FRONT OF ENGINE

NOTE: SUPPRESSOH
W!RE MUST B
NSTALLED T
ORIEN'{AT!ON SHOWN
TO ALLOW RETAINER

TO FULLY ENGAGE
COIL TOWER

“viEw A

1 ignition coll to distributor high
tension wiring
2 Distributor cap
3 lgnition coil mounting bracket
A4 Nut (2 req'd)
5 lgnition coil
88 Screw
7 Radio ignition interference capaciior
BB Screw {4 req'd)
A Tighien to 40-50 Nm (30-41 Ib.ft)
B Tighten to 2.8-4.0 Nm (25-35 Ib.in.)

86872032

Flg. 17 ignition coil and relaled compo-
nenis—Iiale model 3.8L shown

86872030

Fig. 16 Remove the ignition coll relaining

SCTEWS

93142P26

Fig. 19 H your coll bas this kind of bulid-

up, it needs a good sieaning

9314418

Fig. 20 This is the cofl wire. Replacs i1
# looks like this
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86872033

Fig. 21 The ignition controf module {or TF
ignition module, as applicable), is localed

on the distribulor—5.0L engines

86872034

Fig. 22 Location of the ignitien controf
module—3.8L engines only

84172026

Fig. 23 Distribulor assembly—56.0L

3. Separate the engine compartment cow! seal
strip from the cowl vent screen and the cow! dash
extension panel in the area of the ignition control
module.

4. Lift the cowl vent screen off to allow access
to the ignition control module/TF! module assem-
bly.

=The connector fateh is underneath the
ICM/TF shroud. Press upward to unlateh.

5. Disengage the engine conirol sensor
wiring connector from the ICM or TFI, as applica-
ble.

=+ The ignition control module and healsink are
mounied with the healsink fins pointed down-
ward.

6. Remove the two refaining nuts attaching the
ICM/TF! and heatsink to the dash panel, then
remove the ICM/TF! and the heatsink.

7. Remave the two module retaining
screws, then remove the ICM or TFI from the
heatsink.

8. While holding the module connector shroud
with one hand, pull the seal off the other end of the
module.

To install:

9. Coat the metal base of the ICM or TFI mod-
ule uniformly with Silicone Dielectric Compound
D7AZ-19A331-A or equivalent, about 142 in.
(0.79mm) thick.

10. Place the module onto the heatsink. Install
the retaining screws, then tighten them to 15-35
inch Ibs. (1.7-4.0 Nm).

11. Push the seal over the module connector
shroud and heatsink studs with the metal part
toward the heatsink.

12. Insert the module and heatsink into the
cow! dash extension panel enough to have the
mounting studs protrude into the engine compart-
ment side.

13. Hand-tighten the retaining nuts to 44-70
inch 1bs. {5-8 Nm).

14. Engage the engine control sensor wiring
connector to the module.

15. Install the cowl vent screen and refaining
screws, then install the engine compartment cow!
panel and seal strip.

16. Connect the negative battery cable.

REMOVAL & INSTALLATION

b See Figure 23

1. Bring the engine to TDC on the number 1
cylinder.

2. Disconnect the negative battery cable.

3. Mark the position of the No. 1 cylinder wire
tower onto the distributor base.

= This reference is necessary in case the
engine is disturbed while the distributor is
remaved. :

4. Remove the distributor cap and position the
cap and ignition wires to the side. Disconnect the
wiring harness plug from the distributor connector.

5. Scribe a mark on the distributor body to indi-
cate the position of the rotor tip. Scribe a mark on
the outside base of the distributor housing and the
erigine block to indicate the position of the distribu-
tor in the engine.

6. Remove the hold-down bolt and clamp
located at the base of the distributor. Remove the
distributor from the engine. Note the direction the
rotor tip points as it moves from the No. 1 position
when the drive gear disengages. For reinstallation
purposes, the rotor should be at this point to insure
proper gear mesh and timing.

7. Cover the distributor opening in the engine
to prevent the entry of dirt or foreign material.

8. Avoid tuming the engine, if possible, while
the distributor is removed. If the engine is dis-
turbed, the No. 1 cylinder piston will have to be
brought to Top Dead Center (TDC) on the compres-
sion stroke before the distributor is installed.

= fefore installing, visvally inspect the dis-
tributor. The drive gear should be fres of nicks,
eracks and excessive wear. The distributor
drive shait should move freely, without bind-
ing. i eyuipped with an O-ring, i should fit
tightly and be fres of culs.

Timing Mot Disturbed

1. Position the distributor in the engine, align-
ing the rotor and distributors housing with the

marks that were made during removal. i the distrib-
utor does not fully seat in the engine block or tim-
ing cover, it may be because the distributor is not
engaging properly with the oil pump intermediate
shat. Remove the distributor and, using a screw-
driver or similar tool, tum the intermediate shaft
until the distributor will seat properly.

2. Install the hold-down clamp and bolt. Snug

- the mounting bolt so the distributor can be turned

for ignition timing purposes.

3. Install the distributor cap and connect the
distributor to the wiring harness.

4. Connect the negative battery cable. Check
and, if necessary, set the ignition timing. Tighten
the distributor hold-down clamp bolt to 17-25 it.
Ibs. (23-34 Nm). Recheck the ignition timing after
tightening the bolt.

Timing Disturbed {(Engine Rolated)

1. Disconnect the No. 1 cylinder spark plug
wire and remove the No. 1 cylinder spark plug.

2. Place a finger over the spark plug hole and
crank the engine slowly until compression is felt.

3. Align the TDC mark on the crankshaft pulley
with the pointer on the timing cover. This places the
piston in No. 1 cylinder at TDC on the compression
stroke.

4. Turn the distributor shaft until the rotor
points to the distributor cap No. 1 spark plug tower.

5. Install the distributor in the engine, aligning the
rotor and distributor housing with the marks that were
made during removal, If the distributor does it fully
seat in the engine block or timing cover, it may be
because the distributor is not engaging properly with
the oil pump intermediate shaft. Remove the distributor
and, using a screwdriver or similar tool, turn the inter-
mediate shaft until the distributor will seat properly.

6. Install the hold-down clamp and bolt. Snug
the mounting bolt so the distributor can be turmned
for ignition timing purposes.

7. Install the No. 1 cylinder spark plug and con-
nect the spark plug wire. Install the distributor cap
and connect the distributor to the wiring hamess.

8. Connect the negative battery cable and set
the ignition timing.

9. After the timing has been set, tighten the dis-
tributor hold-down clamp boli to 17-25 ft. Ibs.
(23-34 Nm). Recheck the ignition timing after tight-
ening the bolt.




ELECTRONIC DISTRIBUTORLESS IGNITION
SYSTEM (EDIS)

» Ses Flgure 24

The Integrated Electronic Ignition (Ef) system
consists of a Crankshaft Position (CKP) Sensor, coll
packs, connecting wiring and the PCM. The Coil On
Plug (COP) Integrated E! System eliminates the
need for spark plug wires but does require input
from the Camshaft Position (CMP) Sensor. Opera-
tion of the components is as follows:

s»Elacironic ignltion englng Uming is entively
contratled by the PCM. Elecironic ignition
gnging Hming is MOT adjusiable. Do not
attempt to chock base timing. You will recaive
false readings.

- 1. The CKP Sensor is used fo indicate crank-
shaft position and speed by sensing a missing footh
on a pulse whee! mounted to the crankshaft. The
CMP Sensor is used by the COP Integrated EI Sys-
tem o identify top dead center of compression of
cylindsr #1 to synchronizer the firing of the individ-
ual coils.

2. The PCM uses the CKP signal to calcuiate a
spark target and then fires the coil packs to that tar-
get. The PCM uses the CMP sensor on COP Inte-
grated El Systern to identify top dead center of the
compression of cylinder #1 to synchronizer the fir-
ing of the individual coils.

3. The coils and coil packs receive their signal
from the PCM to fire at a calculaled spark target.
Each coil within the pack fires two spark plugs at
the same time. The plugs are paired so that as one
fires during the compression siroke the other fires
during the exhaust siroke. The next time the coil is
fired the situation is reversed. The COP system fires
only one spark plug per coil and only on the com-
pression stroke.

The PCM acts as an electronic switch {o ground
in the coil primary circuil. When the switch is
closed, battery power applied to the coll primary
circuit builds 2 magnetic field around the primary
coil;. When the switch opens, the power is inter-
rupted and the primary field collapses inducing the -

high voltage in the secondary coil windings and the
spark plug is fired. A kickback voltage spike to gen-
erate an Ignition Diagnostic Monitor (IDM) signal.
{DM communicatss information by pulse widih
modulation in the PCM.

4, The PCM processes the CKP signal and uses
it to drive the tachometer as the Clean Tach Out sig-
nal.

0BD I—EEC V

The clean air act of 1990 requires that all vehi-
cles sold in the United States meet On-Board Diag-
nostic (OBD)H requirements by the 1996 mode!
year. Ford's fifth generation of electronic engine
control systems, known as EEC V, is designed to
meet OBD i requirements. The primary difference
between EEC IV and EEC V are the monitors. EEC IV
monitors are designed to detect system and compo-
nent failure. EEC V monitors are designed to moni-
for the efficiency of engine and emission systems.
The Malfunction Indicator Lamp (MIL) illuminates if
the vehicle emissions exceed 1.5 times the allow-
able standard based on federal test procedures. If
any single component or strategy failure permits
smissions to exceed this level, the MIL illuminates
to alert the operator and a Diagnostic Trouble Code

- {DTC) will be stored the Powertrain Control Module

{PCM).

Lincoln vehicles produced by Ford in North
America could come equipped (depending on the
year) with either of two types of ignition systems. A
{DI) distributor ignition (discussed earlier in this
section), or an (El} electronic ignition. El systems
are Distributorless. They contain multiple coils,
known as coil packs. Secondary voltage is defivered
directly from the coils to the spark plugs via spark
plug wires. This ignition system also uses the EEC
system to control spark timing.

There are two types of El ignition systems:
= Low data rate
= High dala rale

The vehicles discussed here use a high data rate
system, on the 4.6L engine.

There are many similarities between the El-—low
data rate and high data rate ignition systems. Both
systems have the following similar features:

= (oil packs that contain multiple coils

POWERTRAIN CONTROL
MODULE (PCM)

~ FRONT COVER

ORABNKSHAFT
POSITION (CHP)
SENSOR

HOTE: THIS THAGRAM

DOES NOT SHOW aCTUAL

WIRING INTERCONNECTS,

REFER TO VEHICLE Wikltieg
DIAGRAKMS FOR THIS INFORMATION.

ficwy
Metererzid €
e

Fig. 24 Electronis Distributeriess lgnition Syziam

TAND 4

f TACHOMETER

84172025

= Spark plugs that are fired in paired cylinders
= Do not use distributors to distribute sec-
ondary voltage.

The components in the El—high data rate sys-
tem include: :

e The PCM

o An lgnition Gontrol Module (ICM)

» The Crankshatt Position (CKP) SENsor
A Trigger wheel
Coil packs
The Secondary Wires (Spark P!ug Wires)
The Spark plugs

& & @ @

Refer to Diagnosis and Testing under Distributor
ignition in this section.

All adjustrents in the ignition system are con-
irolled by the Powertrain Control Module (PCM) for
optimum performance. No adjustments are possible.

TESTING

Primary Winding Resistance
b Ses Flgure 25

1. Turn the ignition GFF.

2. Disconnect the negative battery cable.

3. Disconnect the wiring harness from the igni-
tion coil.

4. Check for dirt, corrosion or damage on the
ferminals and repair as necessary.

5. Measure coil primary resistance belween
ignition coil pin 2 (B+) and pins 1 {coil 2), 2 {coil
3) and 3 (coil 1).

6. Resistance should be 0.3-1.0 chms. If resis-
tance is out of specifications, replace the coil pack.
If resistance is within specifications, proceed to
secondary windings testing.

Secendary Winding Resistance
b Ses Flgure 26

1. Measure coil secondary resistance between
the corresponding spark plug wire towers on the
coil,

= (oil 1—cylinders 1and 6
s Coil 2—cylinders 3and 5
« (oil 3—cylinders4and 7 -
s (oil 4—cylinders 2 and 8

2. Resistance should be 12.8-13.1 kilohms. if
secondary resistance is not within specification,
replace the coil pack.

REMOVAL & INSTALLATION

¥ See Flgures 27, 28, 2€ and 30

=+Twe ignition coll packs are used, one for
gach bank of cylinders. This procedure is for
remaving 1 ignition coil pack, but the proce-
dure remaing the same for sither side.
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91192P07

Fig. 25 Testing the primary ignition colil
sasisiance~4. 6L engine :

91192p03

Fig. 26 Testing the secondary ignition coil
resistance—4.6L engine

91192pP02 )
Fig. 27 Remove the ignitien wires from
ihe coll nack by squeezing the relaining
tabe and carefully lifting up

 9119p04

Fig. 28 Detach the connector for the coil
pack

91192P05

Fig. 29 Remaove the four coll pack retain-
ing screws and . . .

91192P06

Fig. 80 . . . remove the coll pack from
the bracket

1. Disconnect the negative batiery cable.

2. Detach the ignition coil and radio ignition
interference capacitor electrical harness connec-
fors.

3. Tag the ignition wires and note their loca-
tion on the coil pack before removing. Remove the
ignition wires by squeezing the locking tabs to
release the coil boot refainers and twisting while
pulling upward,

4. Remove 4 ignition coil retaining screws and
remove the ignition coil and radio capacitor.

5. If replacing the ignition coil, save the radio
capacitor for installation on the new ignition coil.

To install:

6. Place the ignition coil and radio capacitor
on the mounting bracket.

7. Install 4 retaining screws and tighten to
40-61 inch Ibs. (5—7 Nm).

8. Install the ignition wires to their proper ter-
minals on the ignition coil. Apply silicone dielectric
compound to the ignition wire boots prior to instal-
fation.

9. Connect the electrical harness connectors to
the ignition coil and the radio ignition interference
capacitor.

10. Connect the negative battery cable.

11. Road test the vehicle and check for proper
engine operation.

REMOVAL & INSTALLATION

b See Figures 31, 32 and 33

1. Disconnect the negative battery cable.
2. Remove the module retaining screws and
remove the module from the fender.

93142p21

Fig. 31 Delach the electrical connestors al
the module by pushing in on the conneclor
finger ends while grasping the conneclor
bady and pulling away from the module

9314220

Fig. 32 Remove the module relaining
serews and . . .

93144P03

Fig. 83 . . . remove the modulz from the
fender
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3. Detach the electrical connector at the module
by pushing in on the connector finger ends while
grasping the connector body and pulling away from
the module. L

To instali;

4. Altach the electrical connector {o the mod-
ule by pushing until the connector fingers are

focked over the locking wedge feature on the mod-
ule.

5. Install the module and the refaining screws.
Tighten the screws to 24-35 inch [bs. (3-4 Nm).

wmé;kmg the conneclor is imporiant to ensure
sealing of the conneclor/module interiace.

6. Connect the negative battery cable.

For procedures on the position sensors, please
refer to Section 4 in this manual.

b See Figures 34, 35 end 36

=7g avoid confusion, remove, and tag the
spark slug wires one zt a tme, for replace-
ment,

if a distributor is not keyed for instailation with
only one orientation, it could have been removed
previously and rewired. The resultant wiring would
hold the correct firing order, but could change the

relative placement of the plug towers in relation to
the engine. For this reason, it is imperative that you
label all wires before disconnecting any of them.
Also, before removal, compare the current wiring
with the accompanying illustrations. If the current
wiring does not match, make notes in your book to
reflect how your engine is wired.

On the 3.8L and 5.0L engine’s ignition system,
the distributor is driven off the camshaft and uses
no centrifugal or vacuum advance. The distributor

operates by using a Hall effect vane Switch assem-
bly, causing the ignition coil to be switched on and
off by the EEC-IV and TFI-IV modules.

The 4.8L Engine uses no distributor. The ignition
system is the EDIS sysiem, which consisis of a
crankshaft sensor, ignition module ignition coil
pack, the spark angle portion of the Powerlrain con-
trol Module (PCM),and the related wiring. The EDIS
sliminates the need for a distributor by using multi-
ple ignition coifs.

862019
Fig. 34 3.8 Engine

Firing Order 1-4-2-8-3-6

Distributer retation: Countersiockwise

” 84172015
Fig. 35 5.0L Engine

Firing Order1-5-4-2-3-6-7-8

Dislributor rotation: Counterciockwise

-

44172014

Flg. 36 4.5L Enging
Engine Firlng Ovdey 1-3-7-2-6-5-4-8
Distribulorless ignition sysiem

Several precautions must be observed when per-
forming work on altemnator equipment.

o |f the battery is removed for any regson, make
suie that it is reconnected with the correct polarity.
Reversing the battery connections may result in
damage o the one-way rectifiers.

= Never operate the alternator with the main cir-
cuit broken. Make sure that the battery, aliernator,
and regulator leads are not disconnected while the

_engine is running.

= Never attemnpt to polarize an alternator.

= When charging a batiery that is installed
in the vehicle, disconnect the negative battery
cable.”

« When utilizing a booster battery as a starting
aid, always connect it in parallel: negative to nega-
tive, and positive to positive.

= When arc (electric) welding is to be per-
formed on any part of the vehicle, disconnect the
negative batlery cable and alternator feads.

« Never unplug the PCM while the engine is
running or with the ignition in the Gl position.

Severe and expensive damage may result within the .

solid state equipment,

TESTING

Voltage Test

1. Make sure the engine is OFF, and turn the
headlights on for 15-20 seconds to remove any
surface charge from the battery.

2. Using a DVOM set to volts DC, probe across
the battery terminals.

3. Measure the battery voltage.

4. Write down the voltage reading and proceed
10 the next test.

Mo-Load Test

1. Connect a tachometer to the engine.

Ensure that the transmission Is in PARK and
ithe smergency brake is sel. Blocking a
wheel iz optional and an added salely mea-
Sure,

2. Turn off all electrical loads {radio, blower
motor, wipers, efc.)

3. Start the engine and increase engine speed
{0 approximately 1500 rpm.

4. Measure the voltage reading at the battery
with the engine holding a steady 1500 rpm. Voltage
should have raised at least 0.5 volts, but no more
than 2.5 volts.

5. i the voltage does not go up more than 0.5
volts, the alternator is nol charging. If the voltage
goes up more than 2.5 volis, the alternator is over-
charging.

wlisnally under and overcharging is caused by
a defestive aliernalor, or its related paris {reg-
ulator), and replacement will fix the problem;
fiowever, faully wiring and other problems san
sause the charging system to malfunction. Fur-
ther testing, which is not eoverad by this bk,
will raveal the exacl component fallurs. Many
automoetive paris stoves have allernalor beneh
testers available for use by customars. An
glternator bench test is the mosi delinliive way
to determine the condition of your allemalsr

6. If the voliage is within specifications, pro-
ceed fo the next test.




ELECTRICAL

89562P02

Fig. 38 Detach the 2 éosmecim from the
alternator

Flg. &7 Rotale the tensioner and remove
he belt rom around the alternaior pulley

- 59602P03

Fig. 39 Slide the hoot up o access the
katiery cable on the rear of the alternater

89602P04 89602P05

Fig. 41 . . . remove the baltery cable
from the post on the rear of the alternator

Fig. 46 Remove the nut retaining the bat-
tery cable and . . .

BIGO2P06

Fig. 42 Remeve the three aliernator rear
mounting belis

89602P07 89502P08

Fig. 44 Remove the alternator from the
engine by carefully lifting it up and out of
the engine compartment

Flg. 43 Remove the twe front alternator
mounting bolis

lems can cause the charging system o mal-
funclion. Further testing, which is nol covered
; iy this book, will reveal the exact component
motor and the high beams { or other electrical failure. Many automelive paris siores have
accessories to place a load on the charging sys- alternator bench testers available for use by
fem). i customers. An aliernator bench test is the

2. Increase and hold engine speed {o 2000 most definitive way to determine the condition
pm. of your alternater.

3. Measure the voltage reading at the battery.
4. The voltage should increase at least 0.5 volts REMOVAL & INSTALLATION

from the voltage test. f the voltage does not meet
specifications, the charging system is malfunction-
ing.

=sually under and overcharging is caused
by @ delsctive alternator, or iis related paris
{raguiaier), and replacement will fix the prab-
few; however, faully wiring and other prob-

Load Test
1. With the engine running, turn on the blower

b Ses Figures 37 thiu 44

1. Disconnect the negative battery cable.

2. Tag and disconnect the wiring connectors
from the rear {or side} of the alternator. To discon-
nect push-on type terminals, depress the lock tab
and pull straight off,

3. On 3.8L and 4.6 engines, rotate the auto-
matic tensioner away from the drive belt and disen-
gage the drive belt from the alternator pulley.
Remove the alternator brace.

4. On 3.8L enginss, remove the alternator
pivot bolts, top and bottor and remove the alter-
nator.

5. On 5.0L engines, loosen the alternator pivot
bolt and remove the adjusting bolt. Disengags the
drive belt from the alternator pulley.

6. On3.8L and 5.0L engines, remove the alter-
nator pivot bolt and the alternator. On 4.6 enginss,
remove the alternator mounting bolts and remove
the alternator. :

7. Instaliation is the reverse of the removal pro-
cedure. On 4.6L engines, tighten the alternator
mounting bolts to 15-22 . Ibs. (20-30 Nm) and
the alternaior brace bolts to 70106 inch Ibs. (8-12
Nm). In addition, on 5.0L engines, adjust the drive
belt tension (refer to Section 1).

REMOVAL & INSTALLATION

Exiernal Regulator Only

1. Disconnect the negative battery cable.

2. Disconnect the regulator from the wiring har-
ness.

3. Remove the regulator retaining screws and
the regulator.

4. Installation is the reverse of the removal pro-
cedure.



ELECTRICAL

TESTING

Yoltage Drop Test

#oThe hatiery must be in yood condition and
fully charged prior to performing this test.

1. Disable the ignition system by unplugging
the coil pack. Verily that the vehicle will not start.

2. Connect a voitmeter between the positive ter-
rinal of the battery and the starter B+ circuit.

3. Turn the ignition key to the 8TART position
and note the voltage on the meter.

4. if voltage reads 0.5 voits or more, thers is
high resistance in the starter cables or the cable
ground, repair as necessary. if the voltage reading
is ok proceed to the next step.

5. Connect a volimeter between the positive ter-
minal of the battery and the starter M circuit.

§. Turn the ignition key fo the START position
and note the voltage on the meter. 4

7. Il voltage reads 0.5 volts or more, there is
high resistance in the starter. Repalr or replace the
starter as necessary.

wefiany avtomelive parls stores have slasler
huneh lesters avallable for use by customers.
4 slarler bench test Is the most definitive way
ie determine the condition of yeur starter.

REMOVAL & INSTALLATION

b Gae Figure 45
1. Disconnect the negative battery cable.

This section describes the operating principles
of sending units, warning fights and gauges. Sen-

. sors, which provide information to the Powertrain
Control Module (PCM), are covered in Section 4 of
this manual.

Instrument panels contain a number of indicating
devices (gauges and warning lights). These devices
are composed of two separate components. One is
ihe sending unit, mounted on the engine or other
remote part of the vehicle, and the other is the
actual gauge or light in the instrument panst.

Several types of sending units exist, however
most can be characterized as being either a pres-
sure type or a resistance type. Pressure type send-
ing units convert liquid pressure into an eiectrical
signal that is sent fo the gauge. Resistance type
sanding units are most often used fo measure tem-
osrature and use variable resistance fo control the
current Hlow back fo the indicating device. Both
fypes of sending units are connected in series by &
wire to the battery (through the ignition swilch).
Whan the igaition is turned 8, current flows from
ihe baltery through the indicating device and on fo
the sending unit.

2. Raise the vehicle and support it safely.
3. Disconnect the starter cable from the
starter. If equipped with starter mounted solenoid,
disconnect the push-on connector from the sole-
noid.

= Tp disconnect the hard-shell conneclor from
the solenoid § ferminal, grazp the plastie shell
and pull off; do not pull on the wire. Pull
straloht off to prevent damage io the conneclor
and § terminal.

4, Remove the starter bolts and the starter.

=-Gome 3.81 applisations have a starler
mounting stud that is used for engine ground.

Fig. 45 View of the starier motor—a.8L
engine

TESTING

Never open, service, or drain the radialor or
cooling system when hol; serious burns can
aoeur from the steam and hot coolant. In
addition, when draining engine coolant,
keep in mind thal cals and dogs ars
attracied o sthylene glycol antifreaze and
could drink any that is left In an uncovered
sonlainer or in puddles on the ground. This
will prove fatal in sulficient guaniities.
Always drain coolant info a sealable con-
tainer. Coslant should be reused unless it Is
sontaminated or is several vears old.

The sending unit is located in a water jacket or
coolant passage near the thermostat.

1. Check the appropriate fuse before attempting
any other diagnostics.

2. Make sure the cooling system is full and free
of any trapped air.

Ensure this connection is tight when replacing
a starisr.

To instali:

5. Position the starter to the engine and
tighten the mounting bolts to 15-20 ft. Ibs.
(20~27 Nm).

6. Reconnect the electrical leads. Connect the
negative battery cable. ‘

SOLENOID/RELAY REPLACEMENT

Starler Mognted Solensid

1. Disconnect the negative battery cable.

2. Remove the starter.

3. Remove the positive brush connector from
the solenoid M terminal.

4, Remove the solenoid retaining screws and
remove the solenoid.

5. Attach the solenoid plunger rod fo the slot in
the lever and tighten the solenoid retaining screws
to 45-54 inch Ibs. (5—6 Nm).

6. Attach the positive brush connector to the
solenoid M terminal and tighten the refaining nut fo
80~120 inch Ibs. (914 Nm).

7. Install the starter and connect the negative
battery terminal.

Ralay

1. Disconnect the negative batlery cable.

2. Label and disconnect the wires from the
refay.

3. Remove the relay refaining bolts and remove
the relay.

4. Installation is the reverse of the removal pro-
cedure.

3. Tape a mechanic’s thermometer to the radia-
tor return hose (upper hose) securely.

4. Disconnect the sending unit electrical har-
ness.

5. Using an ohmmeter, check the resistance
between the sending unit terminals. -

6. Resistance should be high (58K ohms)
with engine coolant cold 50°F (10°C) and low
(2.8K ohms) with engine coolant hot 194°F
{90°C).

=i is best o check rasisiance with the engine
eool, then start the engine, and walch the
resisiance change as the engine warms.

7. If resistance does not drop as engine temper-
ature rises, the sending unit is faulty.

REMOVAL & INSTALLATION

b See Figure 46

1. Disconnect the negative battery cable.

2. Drain the cooling system into a suitable con-
tainer.

3. Disconnect the electrical connector at the
{emperature sender/switch.

4. Remove the temperature sender/switch.
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ENGINE COOLANT
RATURE 4
SRR FRONT OF ENGINE
ﬁe&%sa -~
219 Norn (10-14 LB-FT, HEATER ELBOW
e m( ! CORNECTION

LOWER INTAKE
MANIFOLD 8424

85873035

Fig. 45 Location of engine coolant temper-
ature senser—3.8L engine

84173026

Fig. 47 Ol prossure swilch—5.0L

OlL PRESSURE
SWITCH ASSY

84173027

Fig. 46 D nressure swilch—4.6L engine

To install:

5. Apply pipe sealant or Teflon® tape to the
threads of the new sender/swich.

6. Install the temperature sender/switch and
connect the electrical connector.

7. Connect the negative battery cable. Fill the
cooling system.

8. Run the engine and check for leaks.

TESTING

1. Test and verify the engine oil pressure. See Sec-
tion 3 for more information.  no or insufficient pres-
sure exists, oil pressure problem exists and gauge and
Sensor are operational, repair oil pressure problem.

2. Check the appropriate fuse before attempting
any other diagnostics.

3. Unplug the sensor electrical harness.

4. Using an ohmmeer, check continuity
between the sensor terminals.

5. With the engine stopped, continuity should
not exist,

= The switeh inside the oil PESSUIE Sensor
epens al & psi or less of pressurs.

6. With the engine running, continuity should
exist. ;

7. 1i continuity does not exist as stated, the sen-
sor is faulty.

REMOVAL & INSTALLATION

b Ses Figures 47 and 48

The pressure switch used with the oll pres-
sure warning light is nol inferchangeable
with the sending unit used with the oil pres-
sure gauge. if the incorrect part is inslalied
the ol pressure indicating system will ke
inoperative and the sending unit or gauge
will be damaged.

1. Disconnect the negative battery cable.

2. Disconnect the electrical connector and
ramove the ol pressure sender/switch.

To install:

3. Apply pipe sealant to the threads of the new
sender/switch.

4. Install the oil pressure sender/switch and
tighten to 911 ft. Ibs. {1216 Nm).

5. Connect the electrical connector to the
sender/switch and connect the negative batiery
cable.

6. Run the engine and check for leaks and
proper operation.

TESTING

With the oil at the FULL mark on the dipstick and
the engine oil warm to ensure that the oil drains
properly from the oil sensor, turn the ignition swiich
to the UM position and start the engine. The
warning indicator should come on briefly inSTART
for a bulb prove-out, then go out. Turn the engine
off. Drain 2 gts. of oil from the engine. Wait for five
minutes, the restart the engine. The warning indica-
tor should come on and stay on.

Sensor Test

Connect the positive lead of a DVOM to the sen-
sor terminal and the negative lead to the sensor
housing. With the sensor submerged in oil {engine
fulf), the meter should read “open.” Resistance
should be greater than 100,000 ohms. With the
sensor out of oif (oil drained), the resistance should
be less then 1000chms.

= The sensor must be harimmaé when this
fest is conducied.

REMOVAL & INSTALLATION

b See Figure 49

=1t is possible for the low oil level warming
iighi to come en in & 1995-96 Continental bullt
through 4/15/88 when i is starled while parked
on an ingline. Ford says e Is caused by lop-
sensitive instrument clusier software and/for
the lecation of the oll level senzer In the ol
pan. The fix Is to install elther 2 revised Inshy-
ment cluster or a revised oll pan with the sen-
sor mounied in 2 difleren spel.

1. Here is the procedure; first obviously, make
sure the ol level is okay. Then, if the ligh comes
on only affer the engine is shut off and restartad
within two minutes, do this:

2. Verify the EEPROM (Electrically Erasable

Programimable Read Only Memory)level of the clus-
ter by cycling the key to OFF and depressing the
DTE/ECON and TRIP buttons simultaneously. Hold
them while turning the key to OW,then immediately
relsase the buttons. Hit the Menu butfon until “EEP-
ROM" is displayed. If the EEPROM level is 3 or
less, replace the instrument cluster. f it is 4 or
more, and the warning light comes on only when
the engine is started on an incling, install the
revised oil pan. (the level 4 and higher software
allows 11 minutes for the oil to drain back to the

- pan before sensing for a low oil level.)

Note that the revised oil pan has the oil level sen-
sor mounted 4mm fower than the original design
and therefore is less susceptible to indicate a low
oil level when parked on an incline.

3. Disconnect the negative battery cable.

4. Raise and safely support the vehicle.

5. Drain at least 2 guarts of oll from the engine
into & suitable container.

6. Disconnect the electrical connector from the
SEnsor.

7. Remove the sensor using a 1 in. socket or
wrench.

To install:

8. Install the sensor and hghten o 15-25 1t
Ibs. (20-34 Nm).
9. Connect the electrical connector. -

10. Tighten the oil pan drain plug to 8-12 f&.
{bs. (11-16 Nm) on 4.6L engines or 15-25 ft. Ibs.
(20-34 Nm) on 5.0L engines.

11. Lower the vehicle.

12. Add oil to the proper level.

13. Connect the negative battery cable, start the
engine and check for leaks.

LOW Q1. LEVEL SENSOR

FROWNT OF VEHIGLE

84173028

Fig. 48 Low oil level sensor—4.6L sngine
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TESTING

.80 Engines

Chiecking cooling fan operation with an inte-
grated controlfer.

1. Make sure the ignition key Is turned off.
Disconnect the integrated controller.

2. Jump pin 3 to pin 2 at the integrated con-
troller harness connector. Does fan run?

3. If yes—Kaey off, disconnect the PCM, recon-
nact the integrated controller, turn the key on/engine
off.

4. Does the fan run at a slow speed? If no—
replace the integrated controller. Reconnect the
PCM and re-evaluate the symptoms.

5. i no—Key off, disconnect the cooling fan
connector. Disconnect the integrated controller.
Jump pin 3 1o pin 6 at the integrated controlier
vehicle harness connector

6. Using a DVOM (digital volt/ohm meter), set
1o the 20 volt scale, and measure the voltage at the
gooling fan vehicle harness. Is the voltage is greater
than 8 volts?

7. 1 yes—replace the fan motor, reconnect the
integrated controller and re-evaluate symptom.

8. 1 no—HKey off. Disconnect the cooling fan
and the integraled controller. Jump pin 3to pin 6 at
the integrated controller vehicle harness connector.
With a DVOM on a 20 volt scale, measure the volt-
age at the cooling fan harness connector, positive
side and the batiery negative post. Is the voltage is
greater than 8 volts?

9. If yes—Service the open in the ground cir-

cuit o the fan. Reconnect all the components, and
re-evaluate the symptoms.

10. 1f no—=Service the open in the power-to-fan
circuit from Pin 6 and Pin 7 of the integrated con-
troller harness connector the cooling fan harness
connector. Reconnect all the components, and re-
gvaluate the symptoms.

4.6L Engines

The Variable Control Relay Module (VCRM) con-
trols

« The cooling fan motor operation and spesd.

« The A/C clutch operation /. '

« (ther non-A/C functions.

= |t also increases and decreases the cooling
fan motor speed as necessary, depending on the
refrigerant system high-side pressure.

« Turns off the A/C clutch circuit OFF if the
high-side pressure exceeds 425psi
. To begin testing, perform the PCM Quick test.
. Service any codes.
. Check for a binding/seized-cooling fan.
. Connect Scan tool .
. Turn the Key-on Engine off (KOEQ)
. Access the output test mode on the Scan

O 1 B O DD b

tool

7. Command the cooling fan 0¥ and check for
fan operation —fFor two speed fan applications
check both fan speeds (wait 30 seconds after com-
manding high speed fan on).

8. Does the fan operate?

9. ffno?

10. Command the cooling fan &FF, and discon-
nect the cooling fan.

11. Command the cooling fan 0#; and measure
the voltage between the power-to- fan circuit at the
cooling fan vehicle harness connector and chassis
ground.

12. 1s voltage greater than 10.00 volts?

13. Tum the key OFF, ;

14. If voltage supply is greater than 10.00 volts
(source voltage) than power is being supplied o the
fan.

15. Disconnect the scan tool from the Data Link
Connector (DLC).

16. Measure the resistance between the ground
circuit at the cooling fan vehicle haress connecior
and the chassis ground.

17. W resistance is less than 5 ohms, replace the
fan motor.

18. 1 not, service the open ground circuit; recon-
nect all components, verify the systems operation.

REMOVAL & INSTALLATION

3.8L Englnes

1. Remove the radiator upper sight shield.

2. Disconnect the engine control sensor wiring
from the CCRM electrical connector

3. Remove the refaining bolts and constant con-
trol relay module (CCRM) from its mount on the
radiator support.

4. Installation is the reversal of the removal
procedure.

4.6L Engines

1. Remove the radiator upper sight shield.
2. Disconnect the electrical connector .

‘3. Remove the variable control relay module
(VCRM) retainer bracket nuts, located on the radia-
tor support and remove the VCRM

4. To install the VCRM, reverse the removal
procedures. Tighten the VCRM bracket retainer nuts
1036 in. Ibs. (4 Nm).



