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sFoy information on understanding clschrishy
ang troubleshosting elecirical chouils, please
reter to Seotion § of this manual.

Distributors are used in the Town Carwith a 5.0L
angine up untll the 1991 model year. The Mark Vil
employed a distributor until the end of the model
run in 1992, The 3,81 Continental also incorporated
the TH-IY ignition system and the use of a distribu-
tor until 1994

THICK FILM INTEGRATED(TFI-IV} IGNITION
SYSTEM

bSeg Figwest, 2,8, 4and 5

The Thick Film Integrated (TFI-IV) ignition sys-
tern uses g camshait driven distributor with no cen-
trifugal or vacuum advance. The distributor has a
dliecast base, incorporating a Hall effect stator
assembly. The TH-Y system module is mounted on
the distributor base, it has 6 pins and uses an £~
Core ignition coll, named after the shape of the
taminations making up the cora.

The TH-IV module supplies voltage to the
Profile ignition Pick-up (PtP} sensor, which
sends the crankshalft position information to the

TF-IV module. The TF-IV module then sends
this information to the EEC-IV module, which
determines the spark timing and sends an elec-
{ronic signal to the TFI-1V ignition module to turn
off the coil and produce a spark {o fire the spark
plug.

The operation of the universal distributor is
accomplished through the Hall effect stator assem-
bly, causing the ignition coll to be switched off and
on by the EEC-IV computer and TH-IV modules.
The vane swilch 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 1o the magnetl. 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-
nat 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 distiibution is
accomplished through a conventional rotor, cap
and ignition wires,

SECONDARY SPARK TEST

% Sge Figwes 6,7, 8and §

The best way 1o perform this procedure is to use
a Spark tester {available at most automotive parts
stores). Three types of spark testers are commaonly
availeble. The Neon Bulb type is connecled o the
spark plug wire and flashes with each ignition
pulse. The Air Gap type must be adjusied to the
individual spark plug gap specified for the engine.
The fast type of spark plug lesier looks like 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 infensity
{orange/yeliow is weak, blug 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 chack for spark at the
tester.

4. f spark exists af the fester, the ignition sys-
tem is functioning properly.

5. i spark does not exist at the spark plug wire,
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Fig. 1 Hall elfect vane swilch assambly
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Fig. 2 Rolary vane cup
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Fig. 3 Hall elffest résponse 1o vane cup
window
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Fig. 5 TF-V module

8105218
Fig. & This spark lesler locks just ke g
spark plug, atiach the olip to ground and

srank the engine o chack for spack
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91052P13

Flg. 7 This sparl tesler has @ adjustable
alr-gap for messuring spark strangth and
testing diflerent vallage lonition systems

GBI

Fig. 8 Attach the clip to ground and erank
the enging to chosok for spark

§1082P13
Fig. 8 This spark tester Is the sasiest io
ues lust place i on 2 plug wive and the
spark volage i delecled and the bulb on
the tep will Hash with sach pulse

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

CYLINDER DROP TEST

b See Figures 18, 11 and 12

The oylinder drop fest is performed when an
anging misfirs is evident. This test helps determine
whicht cylinder is not contributing the propar power,
The easiest way to periorm this test s to remove the
olug wires one at a time from the cylinders with the
engine running.

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

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

Make surs yeur bady is fres from loushing
any parl of the car which is metel. The see-
ondary veliage in the ignition system is high
and zithough it cannol kit vou, i will shesk
you and i doss hut,

3. The engine will sputter, sun worse, and pos-
sibly nearly Stall. If this happens reinstall the plug
wire and move {o the next cylinder. If the engine
runs no differently, or the difference is minimal,
shut the sngine 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 avaifable on the TH-V sys-
tem is the timing. Refer to Section 1 for Timing
inspaction and adjustment,

TESTING

Primary Soll
b See Figures 13, 14 and 15

The first check of the primary ignition coil is to
verify thaet there is batlery vollage at the BATT fer-

s10s7P14
Fig. 18 These pliers are insuisied end

help profect the wser from shack as welt

as the plug wirss from being damaged

41052P15

Fig. 11 To periprm the eylinder drop lest,
vemove one wirs atatime and . . .

%&
91052P16
Flg. 12. . . nals the idle speed and idls
charasteristics of the enging. The sylin-
derle) with the least drop is e non-con-
iribuling cylinder(s)

HGMITION SWITCH
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Fig. 13 Testng the coll supply volisge
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Fig. 14 Testing the primary choull pround

PREGARY
RDING

91192603

Fig. 15 Tosting the primary cell resisiasnce
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minal on the coil. A DVOM is recommendsd fo test
for voltage. Turn the ignition switch to the RUN
position and connect the negative lead of the DVOM
10 a ground or the negalive post/cable clamp on the
battery. Connect the other lead of the DVOM to the
BATT terminal on the coil. The voltage measured
shoutd be within 1 volt of the hattery voliage as
measure across the posts of the batlety.

After verifying there is battery voltage present,
the next chack is 1o 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
tead of the fest lamp to the ground or the battery
negative post/cable clamp. Connect the test 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 tight 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-
iributor.

The final check of the primary coil is 1o check
the resistance of the coil. This is accomplished by
using a DVOM and probing the BATT terminal and
the cofl ground ferminal. Measure the resistance
betwesn 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 refest.

Secondary Windings
b See Figure 16

The coil secondary resistancs is the final check
of the ignition coil. Use a DVOM 1o 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_if the reading is less than 6,500 or more than
11,500 ohms, replace the ignition coil. i 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 28

1. Disconnect the negative battery cabls.
2. Disengage the TF-IV harness or the engine

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

3. Onthe 3.8L engine, disengage the engine
conirol wiring connecior from the radio ignition
interference capacitor,

4. Remove the ignition coil refaining screws
and the ignition coif and radio interference capacitor
{if squippad) from the ignition coll mounting
brackel.

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

To inglall:

8. Install the ignition coll, then attach ignition
coil cover, making sure the cover is firmiy in place.

7. 1 removed, connect the ignition coil and
radio inferference capacitor, then install the ignition
coil retaining scraws. Tighten the refaining screws
10 25-35 inch 1bs. (34 Nmj).

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

9. Connect the negative battery cable.

1500

GECONDARY
TOWER™,

BRIMARY
TERMINAL®

TYPICAL

91192604

Fig. 16 Testing ihe ool secondary rasis-
iance

aln pariier models, the 1GM was referred tn
75 the TF-IY ignition Module; the name was
fater changed i Ignition Conbral Madule
{ieM).

REMOVAL & INSTALLATION

b See Flgurss 21 gnd 32

1. Disconnect the negative battery cable.
2. Remove the screws atfaching the cow! vent
sgreen o the tap of the cowl.

FRONT OF ERNGING

NOTE: BUPPRESSOR
WIRE MUST BE
INSTALLED AT
ORIENTATION BHOWN
TO ALLOW RETAINER
TO FULLY ENGAGE
COH. TOWER

1 ignition coll to distributor high
tension wirlng
2 Disgributor cap
3 lgnition coll mounting bracket
A8 Nut {2 req'd)
& ignition coll
88 Borew
7 Radio ignition Interference capaciior
BB Screw {4 req'd)
A Tighien to 40-50 Nw (30-41 i)
B Tighten to 2.8-4.0 N (25-35 1b.in)

86872052

Fig. 17 lgnition soll and related compe-
ngnis—iale mode! 3.5 shown

85872030

Fig. 18 Remave the ignition eoll rolzining
SCTEWS

Fig. 19 ¥ your coll bas this kind of hulld-
up, it needs 2 good claaning

93144P18

Fig. 20 This Is the ooll whe. Replees iR
i looks iike this
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86872033

Fig. 21 The ignitien control medale {or TH
ignition module, gs applicables), is fuosled

on the distribalor—8.00 englnes

85672034

Fig. 22 Location of the ignition conlrot
module-—3.8L engines saly

o GEa—ei

“SERVICEATLE PARTS
84172026

Fig. 23 Digtribulor gasembly-—8.0L

3. Separate the engine compartment cow! seal
strip from the cow! vent screen and the cowl dash
gxtension pans! in the area of the ignition control
fmodule.

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

= The conneolor laleh Is undemeath the
EORE/TEY shrowd. Press upward to unlalch.

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

= The ignition control module and healsink arg
movnied with e boatsink fing 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. Remove the twe module retaining
screws, then remove the ICM or TF from the
heatsink.

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

To instail

3. Coat the metal base of the ICM or TF mod-
ule uniformiy with Silicone Dislectric Compound
D7AZ-19A331-A or equivalent, about ¥42 in.
{0.79mm) thick.

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

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

12. inseri the module and healsink into the
cowt dash extension panel enough to have the
mounting studs protruds into the engine compart-
ment side.

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

14, Engage the engine control sensor wiring
connector {o the modules.

15. Install the cow! vent screen and refaining
screws, then install the engine compariment cowl
panet and seal skip.

16. Connect the negative battery cable.

REMOVAL & INSTALLATION

% Sew 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,

e This reference is necessary in case e
engine Is disturbed while the distrdbuter is
removed.

4, Bemove the distributor cap and position the
cap and ignition wirss to the side. Disconnect the
wiring harness plug from the distributor connector,

5. Scribe 2 mark on the disiributor body fo 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-
{or 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 reinstaifation
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 enging, if possible, while
the distributor is removed. If the engine is dis-
turbad, the No. 1 cylinder piston will have 1o be
brought to Top Dead Center {TDC) on the compres-
sion stroke before the distribuor is installed.

=Before instaliing, visually Inspeet the dis-
tributer. The drive gear should be free of nicks,
eracks and excessive wear, Vhe diskibutor
drive shalt should move fresly, without bind-
ing. i oouipned wih an U-ring, # should 1
fightly and be frag of culs.

Fiming ol Disturbed

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

marks that were made during removal. F 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
shait. Rernove the distributor and, using a screw-
driver or similar tool, tum the intermediate shaft
untif the distributor will seat properly.

2. Instail 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
distrioutor to the wiring hamness.

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

Timing Disturhed {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 stowly until compression is felt.

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

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
rofor and distributor housing with the marks thal were
made during removal, If the distributor does niot 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, fum the inter-
mediiate shaft until the distributor will seat properly.

8. Install the hold-down clamp and bolt. Snug
the mounting bolt so the distributor can be tumed
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 harness.

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

9, Alier the timing has besn sst, tighten the dis-
iribufor hold-down clamp bolt o 17-25 1, {bs.
{23-34 Nm). Recheck the ignition timing affer tight-
ening the bolt,




ELECTRONIC DISTRIBUTORLESS IGNITION
SYSTEM (EDIS)

¥ Ses Flguwre 24

The Integrated Electronic Ignition (E1) system
consists of a Crankshaft Position (CKP) Sensor, coil
packs, connecting wiring and the PGM. The Coll On
Plug (COP) Integrated £l Sysiem eliminates the
naed for spark plug wires but does require Input
from the Camshaft Position (CMP) Sensor. Opera-
tion of the components is as follows:

m=vEigctronic Ignilion enging timing I entively
sonirolisd by the POM. Elecironle ignition
gnging Hming Is NOT adjusiabis. Do ol
altempt to check base tming. You will reselve
false readings.

1. The CKP Sensor is used fo indicate crank-
shaft position and speed by sensing a missing tooth
on a pulse whee! mounted to the crankshafl. The
CMP Sensor is used by the COP Integrated £ Sys-
fem to identify top dead center of compression of
cylinder #1 to synchronizer the firing of the individ-
ual ¢olls.

2. The POM uses the CKP signal o calculate 2
spark target and ihen fires the coii packs to that tar-
get. The PCM uses the CMF sensor on COP Inte-
grated Fi System to identify top dead center of the
compression of cylinder #1 fo synchronizer the fir-
ing of the individual coils.

3. The coils and coil packs receive their signal
from the PCM to fire &l 2 calculated 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 comprassion siroke the other fires
during the exhaust stroke. The next time the coil is
fired the situation is reversed. The COP system fires
only one spark plug per coll and only on the com-
pression stroke,

The PCM acts as an electronic switch to ground
in the coil primary circull. When the swiich is
closed, battery power applied {o the coil primary
circult builds 4 magnetic fisld 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
spatk plug is fired. A kickback voltage spike 1o gen-
erate an Ignition Diagnostic Monitor (IDM) signal,
{OM 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.

OBDI—EEC Y

The clean air act of 1950 requires that alf vehi-
cles soid in the United States meet On-Board Diag-
nostic {OBD)H requirements by the 1896 mode!
year. Ford’s {ifth generation of elecironic engine
control systems, known as EEC Y, is designed to
meet OBD | raquirements. 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 o moni-
{or the efficiency of engine and emission systems,
The Malfunction Indicator Lamp (MIL) illuminates if
the vehicle amissions excesd 1.5 times the allow-
able standard based on federal test procedures. |f
any single component or strategy faifure permits
amissions to excead this level, the MIL luminales
to alert the cperator and a Diagnostic Trouble Code

- {D7C) will be stored the Powertrain Control Moduls

{PCM).

Lincoln vehicles produced by Ford in Norih
America could come equipped (depending on the
year) with either of two types of ignition systems. A
(D1} distributor ignition {discussed eartier in this
section), or an (E1} electronic ignition. El systems
are Distributorless. They contain multiples coils,
known as coil packs. Secondary voltage is delivered
directly from the coils {o the spark plugs via spark
plug wires. This ignition system also uses the EEC
systerm o control spark timing.

There are two fypes of Ef ignition systems;
« Low data rate
» High dala raie

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

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

o oil packs that contain multiple coils

POWERTRAIN CONTROL
MODULE (PCM)

CRANKSHAFT
POSITION (CKP)
SENSOR

HOTE: TI83 IAGRAM

DOES NOT SHOW sacmsxa

WIRNG WTERCONRECTS.

REFERTO YEHECLE Vs
SIAGRANS FOR THIS INFORMBATION.
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Fig. 24 Electronis Distributerioss ignition Syatem
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s Spark plugs that are fired in paired cylinders
= Do not use distributors to distribute sec-
ondary voltage.

The components in the El—high data rale sys-
{em include:

» The PCM

+ An lgndtion Control Module (ICM)
The Crankshafi Position {CKP} sensor
A Trigger wheel
Coil packs
The Secondary Wires {Spark Plug Wires)
The Spark plugs

@ & & & &

Reler io Diagnosis and Testing under Distributor
fgnition in this section.

All adjustments in the ignition system are con-
trolled by the Powertrain Controf Module {PCM) for
optimum performance. No adjustrments are possible.

TESTING

Primary Winding Resistanes
b Sen Figure 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 dit, corrosion or damage on the
ferminals and repair as necessary.

5. Measure coil primary resistance betwaen
ignition cofl pin 2 {B+) and pins 1 {coil 2), 2 {coil
3yand 3 {coil 1).

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

Secondary Winding Resistance
b See Figure 26

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

s Gofl T—cylinders Tand 6
= (oil 2—¢ylinders 3and B
« Goil 3—cylinders4and 7 -
+ (ol 4—oylinders 2 and 8

2. Resistance should be 12.8-13.1 kilghras. if
secondary resistance is not within specification,
replacs the colf pack.

REMOVAL & INSTALLATION

¥ 8ue Figwres 27, 28, 20 and 38

=T Ignition coll packs are veed, one for
gach bank of eylinders. This procadure i3 for
removing 1 ignition coll pack, but the prose-
dure remaing the same for sither sida.



91192p07

Fig. 25 Testing the primary lgnitien coll
rosiclance-4.6L enping '

Fig. 26 Testing the svcondary igniltion coll
vesistance~4.6L engine

31182002
Fig. 27 Remove the ignitien wires from

ihe ool pack by syueezing the relalning
fabs and cavefully lifting us

51192P04

Fig. 28 Detach the connseior for the calf
pack

91192PD5

Flg. 29 Remove the Tour coll pack retain-
ing screws and . . .

JH92PHE

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

1. Disconnect the negative batiery cable.

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

3. Tag the ignition wires and nole their loca-
tion on the coil pack before removing. Remove the
ignition wires by squeezing the locking tabs 1o
release the coil boot refainers and twisting while
pulling upward.

4. Remove 4 ignition coif 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 fo

40-671 inch tbs. (5—7 Nm),

8. Install the ignition wires to their proper ler-

minals on the ignition coil. Apply siticone dielsctric
compound to the ignition wire boots prior fo instal-
fation.

9. Connect the electrical harness connectors to

the ignition coil and the radio ignition inietference
capacitor.

10. Connect the negative battery cable.

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

REMOVAL & INSTALLATION

% See Figures 31, 32 and 33

1. Disconnect the negative hatery cable.
2. Remove the module retaining screws ang
remove the module from the fender.

9314221

Fig. 31 Delach e sleetics! connsetoie al
the module by pushing i or the conneelor
finger onds while grasping the conneclor
bady and pulling away from the module

R
93142P208

Figr. 32 Bemoyvs the module refaining
sorews and . . .

93144P03

Flg. 33 . . . romove the moduls rom the
fendar




3. Detach the electrical connector at the module
by pushing in on the conrnector finger ends while
grasping the connector body and pulling away from
{he module.

To instath:

4. Attach the electrical connecior {6 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 vefaining screws.
Tighten the screws {o 24-35 inch 1bs. (3-4 Nm).

e=d gaking the sonnasior is imporiant to ensure

sealing of the connsclor/meduie interiase.

6. Gonnect the negalive battery cable.

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

» See Flgures 34, 35 and 36

=1 avoid confusion, romeve, and tag the
spark plug wires one ot a tme, oy replace-
ment,

if a distributor is not keyed for installation with
only one orientation, it could have been removed
previously and rewired, The resulfant wiring would
hotd the correct firing order, but could changs the

refative placement of the plug towers in relation o

the engine. For this reason, 1t s imperative that you

tabs! all wires before disconnecting any of them.
Also, before removal, compare the current wising
with the accompanying iliustrations. 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 affact vane Swilch assem-
bly, causing the ignition coil to be switched on and
off by the EEC-IV and TRV modules,

The 4.6 Engine uses no distributor. The ignition
system Is the EDIS system, which consists of a
crankshaft sensor, ignition module ignition colf
pack, the spark angle portion of the Powerirain con-
trol Module (PCM),and the related wiring. The EDIS
sliminates the need for a distribulor by using multi-
ple ignition coils.

86872019

Fig. 34 3.8L Englnz
Fiving Order 1-4-2-5-3-8

Distributer relatien: Counterstosioise

84172015
Fig. 35 5.0L Engine
Firlng Orderi-5-4-2-3-8-7-8
Distribuior rolation: Countersioclwiss
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84172014

Flg. 36 4.5L tnging
Euging Firlng Drdey 1-3-7-2-8-5-4-8
Distribuloriess ignition system

Several precautions must be chserved when per-
forming work on aliernator equipment.

o | the baitery is removed for any reason, make
sure that i Is reconnected with the correct polarity.
Fevarsing the battery connections may result in
damage 1o the one-way reclifiers,

= Never operate the afternator with the main oir-
cuit broken. Make sure that the batlery, alternator,
and regulator leads are not disconnecied while the

Bniging is running.

= Never attempt to polarize an alternafor.

o When charging a baltery that is installed
in the vehicle, disconnect the negative battery
cable.

« When utflizing a booster batlery as a starling
aid, always connect it in paraliel; negative to nega-
tive, and positive o positive.

« When arc {eleclric) welding is {o be per-
formed on any part of the vehicle, disconnect the
negative battery cable and alternatof leads.

« Never unolug the PCM while the englne is
running of with the ignition in the OH position.
Severe and expensive damage may resull within the.
solid state squipmmant.

TESTING

Voltage Test

1. Make sure the engine is 8FF, and turn the
headlights on for 15-20 seconds 1o remove any
surface charge from the battery.

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

3. Measure the battery voltage.

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

¥o-Load Test

1. Connect a tachometer to the engine.

Ensuye that the transmission s in PARK and
the smergancy braks is sel. Blocking a
whee! is optional and an added salely mea-
SUE.

2. Tum off all electrical loads {radio, blower
rotor, wipars, efc.)

3. Start the engine and increase engine speed
10 approximately 1500 rpm.

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

5. ¥ the voltage does not go up more than 0.5
volis, the alternalor is not charging. If the vollage
goes up more than 2.5 volis, the alternator is over-
charging.

selsually under ang overcharging s cavsed by
a defestive alicrnalor, or iis related pavls {reg-
whalor), and roplocement will x e problem;
however, faully wiving and oiber problems can
cause e charging system to maliunciion. Fur
Hher testing, whish is ot covered by this book,
will ravest the exacl somponent lallure. Maay
autometive parls stores have allermator bensh
tostors avatiable for use by customers. fn
alternator bench test is the wost definilive way
ta determine the sondition of your allemater

6. i the voliage is within specifications, pro-
ceed o the nexd test.




89602P01

Fig. 37 Aotale the tensionsr and remaove
the el from around the allemator pulley

89502PG2

Flig. 36 Delach the 2 é&mesﬁm from the
allernator

82602P03

Fig. 39 Stide the bool up io aceess the
batlary cable on the vear of the allerasior

89602P04

Fig. 40 Remaove the mt retaining the bat-
tery cablo and . . .

B602POS

Fig. 41 . . . remove the ballery cabls
from the post on the rear of the alternater

B9602PUE

Fig. 42 Remove the thres sliomalor rear
mounting bolle

88602P07

Fig. 43 Hemove the twe front aiternalor
mounting bolts

80502P08

Fig. 44 Bemove the allernaler from e
enging by carefully lting 1t up and out of

the engine compariment

Load Vest

1. With the engine running, turn on the blower
motor and the high beams { or other electrical
accessories o place a load on the charging sys-
fern).

2. increase and hold engine speed to 2000
oM.

3. Measuse the voliage reading af the battery.

4. The voltage should increase at least 0.5 volis
from the voltage test. if the voliage does not meet
Specifications, the charging system is maffunction-
ing.

={izually under and overcharging is saused
by & delestive aiternator, or He relaled paris
{ragulgior), and replacoment will fx the prob-
few; however, faully wiring and other prob-

lems can cause {he cherging system ie mab
funstion. Further testing, which ie not coversd
by this book, will reveal the exacl component
{allure. Many aulomotive parls sterss have
sliernalor bench testers avaliabie fov use by
customers. An allernalor bench tast is the
miost definitive way to delermine the sondition
af your alternaion

REMOVAL & INSTALLATION

b Ses Figures 37 By 44

1. Disconnect the negalive baltery cable.

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

3. On 3.8L and 4.6L 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 engines, remove the alternator
pivot bolts, top and bottom and remove the alter-
nator,

5. 0On 5,01 engines, loossn the alternator pivot
bolt and remove the adjusting bolt. Disengage the
drive belt from the alternator pulley.

8. On 3.8L and 5.0L engines, remove the alter-
nator pivot bolt and the alternator. On 4.6L enginss,
remove the alternator mounting bolis and remove
the alternator. )

7. Installation is the reverse of the removal pro-
cedure. On 4.6 engines, tighten the alternator
mounting bolts to 15-22 f£. Ibs. (20—30 Nm) and
the alternator brace bolis to 70~106 inch ibs. {812
Nm). n addition, on 5.0L engines, adjust the drive
belt tension {refer to Section 1).

REMOVAL & INSTALLATION

External Regulalor Osly

1. Disconnect the negative battery cable.

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

3. Remove the regulator retaining screws and
ihe regulator.

4. Instailation is the reverse of the removal pro-
cadure.



ICAL

TESTING

Ypltage Brop Tegt

#eThe hattery must be In good sondition and
iy sharped prior to performing this test,

1. Disabls the ignition system by unplugging
the coil pack. Verily that the vehicle will not starl.

2. Connect a voltmetar between the positive ter-
minal of the hattery and the starter B+ circuil.

3. Turn the ignition key to the ETART posttion
and note the voltage on the meler.

4. {f voltage reads 0.5 volls or more, there is
high resistance in the starfer cables or the cabie
around, repair as necessary. i the vollage reading
i ok procesd to the next step.

5, Connect a volimeter between the positive er-
minal of the batlery and the starter # circuit.

§. Turn the ignition key 1o the START posttion
and nots the voltage on the meter.

7. i voltage reads 0.5 volts or mors, thers is
high resistance in the starter, Repalr o replace the
starter as necessary.

= ifany aulomalive pals stores hove starler
hanch testers gvailable for use by customers.
& starier bench fost ks the most definitive way
i detormine the condition of your starlen

REMOVAL & INSTALLATION

¥ Gee Figure 45
1. Disconngct the negative battery cable.

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

. 5018, which provide information fo the Powsrirain
Control Module (PCM), are covered in Section 4 of
tis manual.

Instrument panels contain a number of indicating
devices {gauges and warning Hights). Thess devices
aie composed of iwo separate components. Ong is
the sending unit, mouniad on the engins or other
remote parl of the vehicle, and the other is the
actual gauge or light in the instrament panel.

Saveral 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 pressuie info an electrical
signal thal is sent fo the gauge. Resistance tyne
senging units are most often usad {o measure fem-
osralure and use variable resistance fo control the
grent flow back {6 the indicating devics. Both

When the igaition is turmed 08, current flows from
the battery through the indicating devics and on o
the sending unil.

2. Raise the vehicle and support if safely.
3. Disconnact the starfer cable from the
starter. If equipped with siarter mounted solenoid,
dgisconnsct the push-on connactor from the sole-
noid.

mTp disconnest the hard-shell connsclor from
e solenoid § lerminal, grasp the plastie shell
and null off; do nol pull on e wire, Pult
shralght off io prevent damage o the conneclar
and § terminal,

4, Remove the starter bolts and the starter,

=5ume 5.81 applications have 2 sharler
mounting stud that is nsed for englne ground.

84173026

Fig. 45 View of the starier motor—dqa.BL
anging

TESTING

Never apen, serviss, or drain the ragialor or
cosling systom whan het; serlous bums can
seeur from e sleam and hel covlant. In
addition, when dralning engine cosland,
keep in ming that cals and dogs ars
attracted to athylene glysol antifrenze and
soutd drink any that is le®l In an unecovered
conlainer of b puddles on the ground. This
will prove fatal In sulficient guaniitiss.
Always draln coolant info 3 sealable con-
faingr. Covlant should be reused unless it is
sonlaminated o Is several yvears old.

The sending unit i3 located in a waler jackel or
ceolant passage near the thermostat.

1. Check the appropriate iuse before attempling
any othey diagnostics,

2. Miake sure the cooling systerm is full and free
of any trapped air.

Ensurs this connsction Is tight when replasing
a slarisr.

To fnstall:

5. Position the starter {o the engine and
tighten the mounting bolts to 15-20 ft. 1bs,
{20-27 Nm).

6. Reconnact the elsctrical Isads. Connect the
negative hattery cable. ‘

SOLENGID/RELAY REPLACEMENT

Starter Mounted Solenoid

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 relaining screws and
remove the solenoid.

5. Atiach the solenoid plunger rod fo the slot in
the tever and tighten the solenoid retaining screws
10 45-54 inch ibs. {56 Nm).

8. Atftach the positive brush connector {o the
solenoid M terminal and tighten the refaining nut to
80~120 inch Ibs. (3—14 Nm).

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

Ralay

1. Disconnect the negative battery cable.

2. Label and disconnect the wires from the
relay.

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

4, installation is the reverse of the removal pro-
gcedure.

3. Tape a mechanic’s thermometer 1o the radia-
for 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.

8. 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
{80°C).

=it is hest io cheek resisiance with the engine
goul, then start the engine, and walch the
resislance change as e enging warms.

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

REMOVAL & INSTALLATION

¥ Sas Figure 46

1. Disconnact the negative batiery cable.

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

3. Disconnect the electrical connector at the
temperature sender/switch,

4. Bemove the temperature sender/switch.



ENGING COOLANT

TEMPERATURE e
(ECT) SENSOR FRONT OF ERGIE
1246
TIGHTEN TO
14-39 Nan {10-14 LBFT) HEATER ELBOW
ni )\% CONNECTION
} 18008
' LOWER INTAKE

<= MANIFOLD 9484

36873035

Fig. 48 Location of engine soclant tamper-
atwre senser—3.8L engine

,,,,

G, PRESSURE
SWRTCH

44173026

Flg. 47 08 prossurs switeh-—5.8L

OlL PRESSURE
SWITCH ASSY

84173027

Fig. 48 DY prossurs swilch-—4.6L sngine

1o install:

5, Apply pips sealant or Teflon® tape to the
threads of the new sender/swiich.

6. Instail 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, Testand verify the engine oil prassurs. See Sec-
tion 3 for more information. If no or insufficient pres-
sure exists, oil pressure problem exists and gauge and
Sensor are.operational, repair ol pressure problem.

2. (heck the appropriate fuse before attempting
any other diagnostics.

3. Unplug the sensor electrical harness.

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

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

=The switeh Inside the ol pressare sensor
apens al § psi or less of pressurs.

&, With the engine running, continuity should
exist,

7. li continuily does not exist as stated, the sen-
501 is faulty,

REMOVAL & INSTALLATION

b See Figures 47 and 48

The pressure swiich used with e off pras-
sure warning gkt is nel nterchangeable
with the sending unit used with the ofl pres-
sure gangs. i the Insorrect part is inslalisd
the off pressurs Indicating system will be
inoperative and the sending unit or gauge
will be damaged.

1. Disconnect the negative battery cable.

2. Disconnect the electrical connector and
emove the off pressure sendear/switch,

To lustall:

3. Apply pipe sealant o the threads of the naw
sendar/switch.

4, Install the oil pressure sender/switch and
tighten to 9-11 1 Ibs. {12-16 Nm).

5. Connect the eleclrical connector to the
sender/switch and connect the negative battery
cable.

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

TESTING

With the ol al the FULL mark on the dipstick and
the engine ofl warm to ensure that the ol drains
properly from the oil sensor, turn the ignition swilch
to the RUK position and start the engine. The
warning indicator should come on briefly inSTART
for a bully prove-out, then go out. Tum ihe engine
off. Drain 2 gts. of off from the engine. Wail for five
minutes, the restart the engine. The waring indica-
tor should come on and stay on.

Sensor Test

Connact the positive lead of g DVOM 1o the sen-
sor terminal and the nagaiive lead to the sensor
housing. With the sensor submerged in ofl {engine
full}, the meler should read “open.” Resistance
should be greater than 100,000.ohms. With the
sensor out of off (oil drained), the resistance should
be less then 1060chms.

= The sensor must be hovzontal when this
test is condustad.

REMOVAL & INSTALLATION

b See Flgure 48

=it i3 nossible for the low ol lsvel warsing
iight o come en in & 1895-98 Continenial bullt
through 4/15/26 when 1 is started while pavked
on an nelins, Ford savs hds s cassed by tog-
sensitive inshrament clusher software andfor
the losgtion of the ol lovel senser in the off
gan, The fix is to inslall elthar & rovised insle
mant cluster or 2 ravised of pan with the sen-
sor mounied in 3 4iflorent spel.

1. Here is the procedure; first obviousty, make
sure the ofl fevel is okay. Then, ¥ the ligh comes
on only after the engine is shut off and restartad
within two minules, do this:

2. Verify the EEPROM {Electrically Erasable

Programmabie Read Only Memory)level of the clus-
ter by cycling the key to GFF and depressing the
DTE/ECON and TRIP buttons simulianeously, Hold
them while furning the key to 0¥ then immediately
relsase the buttons. Hif the Menu button until "EEP-
ROM" is displayed. If the EEPROM level is 3 or
less, replace the instrument cluster. If itis 4 or
more, and the warning light comes on only when
the engine is started on an incline, install the
revised oil pan. {the level 4 and higher software
atfows 11 minutes for the oil to drain back to the

- pan before sensing for & iow oil level.)

Note that the revised oil pan has the oil level sen-
sor mounted 4mim lower than the original design
and therefore is fess susceptible 1o indicate a low
oif level when parked on an incline.

3. Disconnect the negative battery cable.

4. Raise and safely support the vehicle.

5. Drain al least 2 guarts of ol from the engine
into & sultable confainer.

6. Disconnect the eleclrical connector from the
SBSOT.

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

1o fustall: :

8. Install the sensor and tighten o 1525 .
Ibs. (2034 Nm).
8. Connect the electrical connector. -

10, Tighien the ofl pan drain plug to 8-12 fi.
{bs. {1116 Nm) on 4.6L engines or 15-25 fL. Ibs.
{20-34 Nm) on 5.0L engines.

11, Lower the vehicle.

12. Add oil o the proper level.

13. Connect the negative batiery cable, start the
angine and check for leaks.

LOW Ol LEVEL SENSOR

" FRONT OF VEHIELE

84173028

Fig. 48 Low ol lavel sensor-—4.6L sapine




3INE ELECTRICAL

TESTING

.80 Englnes

Checking cooling fan operation with an infe-
grated controfier.

1. Wake sure the ignition key is turned off.
Disconnect the inlegrated controller.

2. Jump pin 3 to pin 2 af the infegrated con-
trofler harness connector. Does fan un?

3. if yes—Key off, disconnect the PCM, recan-
nact the integrated confroller, turn the key on/engine
off.

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

5. {f no—Key off, disconnect the cooling fan
connector. Disconnect the integrated controller,
Jump pin 310 pin 6 at the integrated controlier
vehicle harness connector

8. Using a DVOM (digital volifohm meter), set
{0 {he 20 volt scale, and measure the voltage at the
cooling fan vehicle harness. Is the volage i3 greater
ihan 8 volis?

7. i ves—replace the fan motor, reconnect the
infegrated controller and re-gvaluate symptom.

8. 1 no—Key off. Disconnect the cooling fan
and ihe infegrated controller. Jump pin 3o pin 6 at
the integrated coniroller vehicle harness connector,
With a DVOM on a 20 volt scale, measure the volt-
age at the cooling fan harmess connector, positive
side and the batiery negative post. is the voltage is
greater than & volis?

9, 1 vas—Service the open in the ground cir-

¢yt to the fan. Reconnect alf the components, and
re-evaluate the symptoms.

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

4.6L Engines

The Variable Control Relay Module (VCRM) con-
trols
s The cooling fan motor operation and spead.
« The A/C clutch operation /.
= (ther non-A/C functions.
= It also increases and decreases the cooling
fan motor speed as necessary, depending on the
refrigerant systam high-side pressure.
e Turns off the A/C clutch circuit OFF if the
high-side pressure exceeds 425psi
1. To begin testing, perform the PCM Quick fest.
2. 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 OF A

fool

7. Command the cooling fan 8 and check for
fan operation —For two speed fan applications
check both fan spesds (wait 30 seconds after com-
manding high speed fan on}.

8. Does the fan operate?

8. #ing?

10, Command the cooling fan 8FF, and discon-
nect the cooling fan.

11. Command the cooling fan 8%; and measure
the voliage between the power-io- fan circuit at the
cooling fan vehicle harness connector and chassis
ground.

12. 1s voltage greater than 10.60 volts?

13. Turn the key GFF.

14, i voltage supply is greater than 10.00 volis
{source voltage) than powsr is being supplied fo the
fan.

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

16. Measure the resistance between the ground
circuil at the cooling fan vehicle harness connecior
and the chassis ground.

17. M resisiance is less than 5 ohms, replace the
fan motor,

18, H not, service the open ground circuit; recon-
nect all components, verify the systerns cperation.

REMOVAL & INSTALLATION

3.8L Englnes

1. Remove the radiator upper sight shield.

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

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

4. Installation is the reversal of the removal
procedure.

4.6L Engings

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

" 3. Remove the variable control selay module
{VCRM) retainer bracket nuts, located on the radia-
tar support and remove the VORM

4. To install the VORM, reverse the removal
procedures. Tighten the VORM bracket retainer nuts
10 36 in. 1bs. (4 Nm).



