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FUEL SYST

When there is a problem starting or driving a
vehicle, two of the most important checks involve
the ignition and the fuel systems. The questions
most mechanics attempt to answer first, “is there

spark?” and “Is there fuel?” will often lead to solv-
ing most basic problems. For ignition system diag-
nasis and testing, pleass refer to the information on
engine electrical components and ignition systems

found eartier in this manual. f the ignition system
checks out {there is spark), then you must deter-
ming if the fuel system is operating properly (is
there fuel?).

=>(uick-connect (push type) fuel line filtings
must be disconnected using proper procedure
or the fitting may be damaged. There are iwe
types of retainers used on the push connect fit-
tings. Line sizes of ¥ and % in. diameler use
a hairpin clip retainer. The % in. diameler line
connectors use a duck-bill clip relainer. In
addilion, some engines use spring-lock con-
nections, secured by a garier spring, which
veguire a special fuel line disconnect tosl for
remaoval.

Dbserve il applisable safely nrecautions
when workdng around fuel. Whenever ser-
vicing ihe fuel sysiem, always workin a
well ventilated area. Do not allow fuel
spray or vapors io come in contact with 2
spark or open flame. Keep a dry chemical
fire extinguisher near the work arsa. Always
keep fuel in a container specifically
designed for fuel storage; alse, always
properly seal fuel containers io aveld the
possibility of fire or sxplosion.

REMOVAL & INSTALLATION

b See Figures 1 and 2

1. Clean all dirt and grease from the fitting.

Spread the two clip legs about ¥ in. (3mm) each o

- disengage from the fitting and pull the clip outward
from the fitting. Use finger pressure only; do not
use any tools.

2. Grasp the fitting and hose assembly and pull
away from the stee! line.- Twist the fitting and hose
assembly sfightly while pulling, if the assembly
sticks.

3. Inspect the hairpin clip for damage, replacing
the clip if necassary. Reinstall the clip in position
on the fitting.

R/ SHIPPING TAB

' SPACERS
STEEL LINE

89695602
Fig. 1 Cutaway view of the halrpin clip fil-
ting '

PUSH UNTIL
CLICK IS HEARD

89695603
Fig. 2 When assembling the fitiing, push
the pipe into the fikting uniil a click is
heard

4. Inspect the fitting and inside of the connector
to ensure freedom from dirt or obstruction. Install
the fitting into the connector and push together. A
click will be hedrd when the hairpin snaps into the
proper cormection. Pull on the line to insure full
engagement.

REMOVAL & INSTALLATION

b See Figure 3

1. Aspecial tool is available from Ford and
other manufacturers for removing the refaining
clips. Use Ford Tool T90T-9550-B or C or equiva-

lent. If the tool is.not on hand, go onto step 2. Align -

the slot on the push connector disconnect tool with

gither tab on the refaining clip. Pull the line from
the connector.

2. If the special clip too! is not available, use a
pair of narrow 6-inch slip-jaw pliers with a jaw
width of 0.2 in (5mm) or less. Align the jaws of the
pliers with the openings of the fitting case and
compress the part of the retaining clip that engages
the case. Compressing the retaining clip will
release the fitting, which may be pulled from the
connector. Both sides of the clip must be com-
pressed af the same fime to disengage.

3. Inspect the refaining clip, fitting end-and con-
nector. Replace the clip if any damage is apparent.

4. Push the line info the steel connector until a
click is heard, indicating the clip is in place. Pull on
the line to check engagement.

REMOVAL & INSTALLATION

b See Figures 4 thru 14

The spring lock coupling is held together by a
garter spring inside a circular cage. When the cou-

FEMALE

MALE - CAGE

FLARE

89695606

Fig. 4 Cutaway view of 2 spring lock sou-
pling

FUEL LINE
DISCONNECT TOOL
T907-9850-8 OR
T90T-9550-C

89695601
Fig. 3 A fuel line disconnect jool is
required fo properly separale a duckbill
glip fitting

91085P22
Fig. 5 Remaove the safely clip from the fuel
lines, the clip is altached to 2 small wire
that keeps it from getting lost
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91055P23
Fig. 6 This type of removal tool has a
hinged cenler section that allows you o fit
it argund the fuel line

GARTER SPRING

91055606

Fig. 7 The garter spring is located inside
the filting and holds the fitting together

91055P24
Fig. 8 Slide the too! back io unseal the
garler spring on the fitting, and pull back
on the fuel line io separate them

91055P25

Fig. 8 This type of removal ool snaps aver
the line

F105P26

Fig. 10 Slide the too! back to unseat the
garter spring on the fiiting, and pull back
on the fuel line lo separale them

88155P48

Fig. 11 Be sure o check the O-rings for
damage; replace them if necessary

USE ONLY SPECIFIED FUEL
RESISTANT O-RINGS
(COLOR: BROWN)

CHECK
FOR
CORROSION

LUBRICATE O-RINGS
WITH CLEAN ENGINE OIL

91055G05

Fig. 12 The O-rings should be replaced if
necessary with the speeific ones used fer
the fuel system, a non-specific O-ring
could lealk

FUEL LINE

TETHER
CLAMPED

RUBBER wroNG — WHEN FLARE OR
HOSE  G.RiNGS ARE SHOWING
FEMALE

91055607

Fig. 13 The fitting should be inspecied
afier assembly

YO DISCORAECT COUPLENG
CAUTION — SELIEVE FUEL PREGSURE BEFORE
NECOUNECTRIG COUPLING

@ AEMOVE CLIP FROM COUPLING D
REPLACEMENT O-RINGS USE ONLY SPEOIﬁED FUEL
USE SPECIFIED Q0L 350346-585 m INCH DIA., ©  RESISTANT O-RINGS
X DBILH260-A — B INGH | 2 PER FITTI {COLOR: eaowm
BQUIVALENT DIIL-9280-8 — 112 INCH 390047598 wz INCH DIA.,
2 PER FITTING)
CHECK
FOR
CORROSION
WITH CLEAN ENGINE OIL
FITTINGS WITH SOLVENT CHECK FOR
OPENING MKSSWG oR (MMA(;EED onm;gm&
@ FIT TOOL TO COUPLING SO THAT TOOL CAN ERTER ‘5 'DAMAGED, REPLACE BOTH O-RINGS,
CAGE OPENING TO RELEASE THE GARTER SPRING REPLACEMENT GARTER SPANGS:

PUSH TOOL INTO
CAGE OPENING

NOTE: SPECFED
TQOL WILL FiT.
ARCUND RUBBER
COVERED FUEL LINE

PUSH THE TOOL INTO THE CAGE OPENING TO
@ RELEASE THE FEMALE FITTING FROM THE GARTER
SERING

JBINCH — E1ZZOESTSA
@ vainch — EIZRESN B

GARTER SPRING

TO ENSURE COUPLING ENGAGEMENT, PULL ON
FITTING AND VISUALLY CHECK TO BE SURE
GARTER SPRWG IS OVER FLARED END OF
@ FEMALE FITTING

PULL THE COUPLING MALE AND FEMALE FITTINGS
ONR i

@ REMOVE THE TOOL mou TRE DISCONNECTED
SPRING LOCK COUPL

Fig. 14 Guick disconnect fiiting procedures

84175046
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cage then prevent the flared end of the female fitting
from puiling out of the cage. As an additional lock-
ing feature, most vehicles have a horseshoe-shaped

pling is connected together, the flared end of the
*female fitting slips behind the garter spring inside
the cage of the male fitting. The garter spring and

b See Figures 15, 15, 17 and 18

The Electronic Fue! Injection (EF1) system was
used 1988-94 3.8L engines. The EFI fuel system
includes a high pressure (30-45 psif209-310 kPa)
tank-mounted electric fuel pump, throttle body, fuel
charging manifold, pressure regulator, fusl filter,
and both solid and flexible fuel lines. The fuel
charging manifold includes six electronically con-
trotled fuel injectors, each mounted directly above
an inftake port in the lower intake manifold. The
Electronic Engine Control (EEC-IV) computer out-
puts a command fo the fusl injectors to meter the
appropriate quantity of fuel.

All vehicles with the 4.6L and 5.0L engines are
equipped with a Sequential Electronic Fuel Injection
(SEF) system. In this system, fuel is metered info
each intake port in sequence with the engine firing
order, according to engine demand, through fuel
injectors mounted on a'tuned intake manifold. The
SEFt system consists of two subsystems, the fus!

delivery system and the electronic control system.
The fuel delivery system supplies fuel o the fuel
injectors at a specified pressure. The electronic
controf system regulates the flow of fuel from the
injectors inta the engine.

The fuel delivery system consists of an electric
fuel pump, fuel filters, fuel supply manifold {fuel
rail), fuel pressure regulator and fuel injectors. The
elsctric fuel pump, mounted in the fuel tank, draws
fuel through afitter screen attached to the fuel
pump/sending unit assembly. Fuel is pumped
through a frame mounted fuel filter, to the éngine
compartment, and into the fuel supply manifold.
The fuel supply manifold supplies fuel directly to
the injectors. A constant fuel pressure to the injec-
tors is maintained by the fuel pressure regulator.
The fuel pressure regulator is mounted on the fuel
supply manifold, downstream from the fuel injec-
tors. The excess fuel supplied by the fuel pump but
not required by the engine, passes through the reg-
ulator and returns to the fuel tank through the fuel
return line. The fuel injectors spray a metered quan-
tity of fuel into the intake air siream when they are

retaining clip that improves the refaining reliability
of the spring lock coupling.

. Throtila position 15, Idle air control vaive

$BNSOr connector 16. ldle air control valve
. Screw gasket
. Throttle position 17. Throttle body

sensor

. Throttle body gasket

. EGR valve gasket

20. EGR valve

21, PCVvalve

22. PCV grommet

23. Crankcase vent
elernent

24. Lower intake

© manifold

25, Thermostat housing
gasket

26. Thermosiat

27. Bolt

28. Thermostat housing

29. Heater water supply
and return tube

30. Coolant temperature
sansor

1. Schrader valve 31. Upper intake

2. Schrader valve cap manifold gasket

3. Fuel supply manifold 32. Bolt

4. Q-ring 33. Plug

5. Fusl pressure 34. Upper intake
regulator gasket manifold

8. Fuel pressure 35. Screw
regulator 36. Bolt

7. Upper intake 37. Fuel injector
manifold cover 38. Throttie position

8. Screw sensor bushing

9. Bolt i 39. EGR vacuum

10. EGR spacer gasket regulator and bracket

11. EGR spacer assembly

84175082

1. Rail O-ring seal _
2. Integra! filter
3. Coil
4. Armature
5. Manifold O-ring seal
8. Stainless steel body
7. Pintle protection cap
8. Stainless steel needie
or pintle
9. Washer
10. Electrical connector
86875008

Fig. 16 Cross-sectional view of an EFI fusf
injecior

INLET FUEL RAIL
. ASSY

86875018

Fig. 17 Fuel supply manifold assembly

Fig. 18 Fuel injection system and relaled compenenis—8.0L engine

THROTTLE g}' EAR

’ PASS
POSITION
SENSOR VLVE ASSY

IDLE

ADJUST

SOREW
86875010

Fig. 18 Throtde position sensor and idie air
bypass valve logation on the throtlle bedy
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energized. The quantity of fuel is determined by the
electronic control system.

Air entering the engine is monitored by speed,
pressure and temperature sensors. The outputs of

these sensors are processed by the Powerirain Con- ’

trol Module (PCM). The PCM computes the
required fuel flow rate and defermines the needed
injector pulse width (injector “on” time) and sends
a signal {o the injector to meter the exact quantity of
fuel. Each fuel injector is energized once every other
crankshait revolution, in sequence with the ignition

firing order.

=>For deseription and festing of electronic con-
trol sysiem components, sse Section 4.

FUEL SYSTEM SERVICE PRECAUTIONS

Safety is the most imporiant factor when per-
forming not only fuel system maintenance, but any
type of maintenance. Failure to conduct mainte-
nance and repairs-in a safe manner may result in
serious personal injury or death. Work on a
vehicle’s fuel system components can be accom-
plished safely and effectively by adhering to the fol-
lowing rules and guidelines.

= To avoid the possibility of fire and personal
injury, always disconnect the negative battery cable
unless the repair or test procedure requires that bat-
tery voltage by applied.

o Always relieve the fuel system pressure prior
to detaching any fuel system component (injector,
fuel rail, pressure regulator, etc.) fitting or fuel line
connection. Exercise extreme caution whenever
refieving fuel system pressure to-avoid exposing
skin, face and eyes to fuel spray. Please be advised
that fuel under pressure may penetrate the skin or
any part of the body that it contacts.

= Always place a shop towel or cloth around the
fitting or connection prior to loosening fo absorb
any excess fuel due to spillage. Ensure that all fuel
spillage is quickly remove from engine surfaces.
Ensure that all fuel-soaked cloths or towels are
deposited into a flame-proof waste container with a
fid.

o Always keep a dry chemical (Class B) fire
extinguisher near the work area.

= Do not allow fuel spray or fuel vapors to
come info contact with a spark or open flame.

= Always use a second wrench when loosening
or tightening fuel line connections fittings. This will
prevent unnecessary stress and torsien to fuel pip-
ing. Always follow the proper torque specifications.

o Always replace wornfuel fitting O-rings with

- new ones. Do not substitute fuel hose where rigid

pipe is instalied.

Fuel supply lines on fuel injecied vehicles
witl remaln pressurized for some time after
the engine is shut off. Fuel pressure must
be relieved belore servicing the fus! sys-
tem.

1. Disconnect the negative batlery cable.
2. Remove the fuel tank cap io relieve the pres-
sure in the fuel tank.

3. Remove the cap from the Schrader valve
located on the fuel supply manifold.

4. Atfach fuel pressure gauge T80L-9974-A or
equivalent, to the Schrader valve and drain the fuel
through the drain tube into a suitable container.

5. After the fuel system pressure is relisved,
remove the fuel pressure gauge and install the cap
on the Schrader valve. ’

TESTING

b See Figure 18

Observe all applicable safely precautions
when working around fuel. Whenever ser-
vicing the fuel system, always work in a
well ventilated area. Do not allow fuel spray
or vapors io coms in contact with a spark or
goen flame. Keep a dry chemical fire exiin-
guisher near the work area. Always keep
fuel in a container specifically designed for
fuel storage; alse, always properly seal fusl
containers fe aveid the possibilily of fire or
gxplosion.

1. Check all hoses and lines for kinks and
leaking. Repair as necessary.

2. Check all electrical connections for loose-
ness and corrosion. Repair as necessary.

3. Turn the ignition key from the BFF position
to the RUN position several times {do not start the
engine) and verify that the pump runs briefly each
time, (you will here a fow humming sound from the
fuel tank).

=Gheck that the ineriia swileh is resel before
diagnosing power supply problems o the fusl
Bump.

The use of a scan tool is required fo perform
these tests.
4. Turn the ignition key BFF.
. 5. Connect a suitable fuel pressure gauge to
the fuel test port (Schrader valve) on the fuel rail.
6. Connect the scan tool and furn the ignition
key GM but do not start the engine.
7. Following the scan tod! manufacturer's
instructions, enter the output test mode and run the
fuel pump fo obtain the maximum fuel pressure.

89605P03

Fig. 19 The fuel pressure tesi port is
locaied on the fuel raill, under the protse-

tive cap

8. The fuel pressure should be beiween 30-45
psi (210-310 kPa).

9. If the fuel pressure is within specification
the pump is working properly. If not, continue with
the test.

10. Check the pump ground connection and
service as necessary.

11. Turn the ignition key OH.

12. Using the scan tool, enter output fest mode
and furn on the fuel pump circuit. -

13. Using a Digital Volt Ohmmeter (DVOM),
check for voltage (approximately 10.5 volts) at the
fuel pump electrical connector.

14. If the pump is getting a good voltage sup-
ply, the ground connection is good and the fuel
pressure is not within specification, then replace the
purmp.

REMOVAL & INSTALLATION

See fuel pump under fuel fank in this section.

REMOVAL & INSTALLATION

3.8L Engine

UPPER INTAKE MANIFOLD AND THROTTLE
Bopy

b See Figure 20

1. Disconnect the negative battery cable.

2. Disengage the electrical connectors at the
idle air bypass valve, throttle position sensor and
the EGR position sensor.

3. Disconnect the throttle linkage at the throtile
ball and transmission linkage from the throttle body.
Remove the two retaining bolts securing the bracket
to the intake manifold, then position the bracket
with the cables out of the way.

4. Disengage the upper intake manifold vac-.
uum fitting connections by disconnecting all of the
vacuum lines to the vacuum tree, EGR valve and
fuel pressure regulator.

BOLT

4REQD 4 8 stup
TIGHTEN TO 2 2REQD
32 N.m TGHTEN TQ
24 ib-1) L F {24 LB-FT)
1 k
5

LOWER INTAKE
MANIFOLD ASSY

LOCATING PiN

86875025

Fig. 20 Upper intake maniiold mounting—
3.8 engine
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5. Disconnect the PCV system by removing
the hose from the fitting on the rear of the upper
manifold.

6. Remove the nut retaining the EGR trans-
ducer to the upper intake manifold. Loosen the EGR
tube at the exhaust manifold, then disconnect at the
EGR valve.

7. Rermove the two bolts refaining the EGR
valve {o the upper intake manifold, then ramove
the EGR valve and the EGR transducer as an
assembly.

8. Remove the two canister purge lines from
the fittings on the throttle body.

9. Remove the six upper intake manifold
refaining bolis.

10. Remove the two retaining bolts on the front
and rear edges of the upper intake manifold where
the manifold support brackets are located.

11, Remove the nut refaining the alternator
bracket to the upper intake manifold, then remove
the two bolts retaining the alternator bracket fo the
water pump and alternator. )

12. Remove the upper intake and throttie body
as an assembly from the lower intake manifold.

1. Idie air bypass valve
2. Gasket
3. EGR valve
4. Upper intake manifold
5. Throttle body -
BA. Nut
7. Screw
A. Tighten to 25 N.m (19 Ib-11)

86875426
Fig. 21 Throtile body and related compo-
nenis—3.81 engine

To install:

13. Clean and inspect the mating surfaces of the
fower and upper intake manifold.

14. Position a new gasket on the lower intake
manifold mounting surface. Using alignment studs
will make the job easier.

15. install the upper intake manifold and throttle
body assembly to the lower intake manifold. if
alignment studs are not used, make sure the gasket
stays in place.

16. Install the four center retaining bolts and

two studs to the upper manifold and tighten to 8 fL.

ibs. (10 Nm). Repeat, in sequence, in two steps:
a. Step 1: 15 1. Ibs. (20 Nm).
b. Step 2:24 1. Ibs. (32 Nm).

17. install the two bolts retaining the manifold
support brackets to the upper manifold, then tighten
to 19 1. Ibs. {25 Nm).

18. Position the alternator bracket, then install the
two retaining bolts to the water pump and alternator.
Install the alternator bracket to the upper intake mani-
fold retaining nut, then tighten to 19 &, ibs. (26 Nm).

19. Connect the EGR valve to the EGR tube, -
making sure that the tube is properly seated in the
EGR valve. Connect the EGR valve to the upper
manifold, then tighten to 19 1t. Ibs. (26 Nm).

20. Install the canister purge lines to the fittings
on the throttle body.

21. Gonnect the PCY hose to the rear of the
upper manifold.

22. Gonnect the vacuum lines to the vacuum
tree, EGR valve, and fuel pressure regulator.

23. Position the throttle linkage bracket with
cables to the upper intake manifold. Install the two
retaining balts, then tighten them fo 13 1t. Ibs. (17

Nm). Connect the throttle cable and the transaxle
cable to the throttle body.

24. Engage the air bypass valve, TP sensor and
EGR position sensor electrical connectors.

=>if the lower intake manifold was removed,
fill and bleed the cooling system.

AIR INTAKE THROTTLE BODY
b See Figure 21

1. Disconnect the negative battery cable.

2. Disengage the TP sensor and air bypass
valve electrical connectors.

3. Remove the four throttle body refaining bolts.
Remove the throttle body assembly, then remove
and discard the gasket between the throtle body
and the upper intake manifold.

4. If scraping is necessary, be careful not to
damage the air bypass vaive or throttle body gasket
surfaces. Also, do not allow gasket material to drop
into the throttle body.

To instail:

5. Instal] the throttle body using a new gasket
on the four studs of the upper intake manifold.
Tighten the refaining nuts to 19 . Ibs. (26 Nm).

6. Engage the throttle position sensor and the
idle air bypass valve.

7. Connect the negative battery cable.

4.8L Engine
b See Figures 22 thru 29

1. Disconnect the negative battery cable:
2. Remove the air cleaner outlet tube from the .
throttle body.

91195p01

Fig. 22 Detach the TP seﬁsor connector

Fig. 23 Disconnect the acceleralor cable
from the throtie lever

91195P03

Fig. 24 I equipped with speed control,
gisconneet the spesd control actuator from
the throitle lever

91185P04

Fig. 25 Disconneet the accelerator return
spring from the throlile body

89605P14

Fig. 26 Remove the four relaining bolis
and . . .
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91195P06

Fig. 27 . . . remove the throtile body
from the inlake manifold

91195P07

Fig. 28 Remove and discard the gasket
from the throttle body

91195P08

Fig. 29 Thoroughly clean the throttle body
mating surfaces

3. Disconnect the throttle position sensor and
throttle linkage af the throttle lever. _

4. Remove the 4 throttle body mounting bolts.

5. Carefully separate the throttle body from the
intake manifold adapter.

6. Remove and diseard the gasket between the
throttle body:adapter.

To install:

7. Clean-all gasket mating surfaces, being
careful not to damage them or allow material to
drop into the manifold.

8. Install the throttle body, a new gasket and
the 4 mounting bolts. Tighten the bolts to 6-8.5 1t.
Ibs. (8—11.5 Nm).

9. Connect the throttle position sensor and the
throttle linkage.

10. Install the air cleaner outlet tube.
11. Connect the negative battety cable.

5.00 Engine
b See Figure 30

1. Disconnect the negative battery cable.

2. Remove the air cleaner outlet tube from the
throttle body. .

3. Detach the throttle position sensor and idle
air control valve connectors.

4, Remove the PCV vent closure hose at the
throttle body. v

5. Remave the 4 throttle body mounting nuts.

NUT AND WASHER
TIGHTEN TO
17-24 N

{12-18 LB-FT)

UPPER INTAKE
MANIFOLO ASSY

GASKET

PCV
VENT FRONT OF ENGINE

CLOSURE

3245 L
(2BLED CONNECTION

THROTTLE BODY
ASSY
84175040

Fig. 30 Thretile body insialiation—5.0L
engine

6. Carefully separate the throttle body from the
EGR spacer and infake manifold. )

7. Remove and discard the gasket between the
{hrottle body and EGR spacer.

To install:

8. Clean all gasket mating surfaces, being
careful not to damage them or allow material to
drop into the manifold.

9. Install the throttle body with a new gasket
on the 4 studs of the EGR spacer. Install the nuts
and tighten to 12—18 fi. Ibs. (1624 Nm).

10. Connect the PCV vent closure hose.

11. Connect the throttle position sensor and idle
air control valve connectors.

12. Install the air cleaner outlet tube.

13. Connect the negative battery cable.

REMOVAL & INSTALLATION

3.8L Engine
b See Figures 31

1. Disconnect the negative battery cable.

2. Remove the fue! cap at the tank to release
the fuel tank pressure.

3. Properly relieve the pressure from the fuel
system. For details, please refer to the procedure
located earlier in this section.

4. Remove the upper intake manifeld and the
fuel supply manifold as follows:

a. Disengage the electrical connectors at the
air bypass valve, TP sensor, and EGR position
SEnsor.

b. Disconnect the throttle linkage at the
throttle ball and the transmission linkage from
the throttle body. Remove the 2 bolts securing
the bracket fo the intake manifoid and position
the bracket with the cables aside.

. ¢. Disconnect the upper intake manifold vac-
yum fitting connections by disconnecting all
vacuum lines to the vacuum tree, EGR valve and
pressure regulator.

d. Disconnect the PCV. hose and remove the
nut retaining the EGR transducer to the upper
intake manifold.

¢. Loosen the EGR tube af the exhaust mani-
fold, then disconnect at the EGR valve.

{. Remove 2 holts refaining the EGR valve to
the upper intake manifold, then remove the EGR
valve and EGR transducer as an assembly.

g. Remove the 2 canister purge lines from
the fittings on the throttle body, then remove the
6 upper intake manifold refaining bolts.

h. Remove 2 retaining bolts on the front and
rear edges of the upper intake manifold where
the manifold support brackets are located.

i. Remove the nut retaining the alternator
bracket to the upper intake manifold and the 2
bolts retaining the alternator bracket fo the water
pump and alternator.

J. Remove the upper intake manifold and
throttle body as an assembly.

k. Disconnect the fuel supply and refurn
lines from the fuel rail assembly.

1. Remove the fuel rail assembly refaining
bolts, carefully disengage the fuel rail from the
fuel injectors, and then remove the fuel rail.

5. Remove the injector refaining clips.

6. Remove the electrical connectors from the
fuel injectors.

7. To remove the injector, pull it up while gen-
tly rocking it from side-to-side.

8. Inspect the injector O-rings, pintle protec-
tion cap (plastic hat) and washer for deterioration
and replace, as required.

1. Bolt {4 required}

2. Fuel pressure regulator

3. Boit .

4. Fuel injector (6 required)

5. Lower intake manifold

8. Fuel injection supply manifold

A. Tighten to 8-11 Num {71-97 Ib-in}
B. Tighten to 20-30 N.m (15-22 ib-ft)

88875053

Fig. 31 Fuel injection supply manifold and
related componenis—3.8L SEF! engine
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To install:
9. Lubricate new engine O-rings with engine

oil and install 2 on each injector.

10. install the injectors, using a light, twisting,
pushing motion to instal} them.

11. Reconnect the injector refaining clips.

12. Install the fuel rail assembly.

13. Install the electrical harness connectors to
the injectors.

14. Install the upper intake manifold by revers-
ing the removal procedture.

15. Install the fuel cap af the tank.

16. Connect the negative battery cable.

17. Turn the ignition switch from ON to OFF
position several times without starting the engine to
check for fuel leaks.

4.6 Engine
b See Figures 32 thru 37

1. Disconnect the negative battery cable.

2. Remove the fuel tank cap and relieve the
fuel system pressure, as explained in this Section.

3. Disconnect the vacuum line at the pressure
regulator.

4. Disconnect the fuel lines from the fuel rail.

5. Detach the electrical connectors from the
injectors.

6. Remova the fuel rail assembly retaining
bolts. ‘

7. Garefully disengage the fuel rail from the
fuel injectors and remove the fuel rail.

={t may be easier to remove the injeciors with
the fuel rail as an assembly.

8. Grasping the injector body, pull while gen-

tly rocking the injector from side-to-side {o

remove the injector from the fuel rail or intake
manifold.
9. Inspect the pintle protection cap and washer

for signs of deterioration. Replace the complete

injector, as required. If the cap is missing, look for
it in the intake manifold.

=>The pintle protection cap is not available as

a separale patl.

To instali:
10. Lubricate new O-rings with fight grade oil

and install 2 on each injector.
=>Never use silicone grease as it will clog the

injectors.

11. Install the injectors using a light, twisting,
pushing motion,

12. Install the fuel rail, pushing it down to
ensure all injector O-rings are fully seated in the
fuel rail cups and infake manifold.

13. Install the refaining bolts while holding the
fuel rail down and tighten to 71-106 inch Is.
(8~12 Nm).

14. Connect the fuel lines to the fusl rail and the

vacuum line to the pressure regulator.

15. With the injector wiring disconnected, con-
nect the negative battery cabie and turn the ignition
switch to the RUN position to allow the fuel pump

to pressurize the system.

16. Check for fuel leaks.

17. Disconnect the negative battery cable.

18. Connect the electrical connectors to the fus!
injectors.

19. Connect the negative battery cable and start
the engine. Let it idle for 2 minutes.

20. Turn the engine OFF and check for leaks.
5.0L Engine '

b See Figure 38

1. Disconnect the negative battery cable.

2. Remove the fuel tank cap and relisve the
fuel system pressure, as explained in this Section.

3. Partially drain the'cooling system into a
suitable container,

When draining the coolant, keep in mind
that cats and dogs are aliracied by the eth-
ylene giycol antifraeze, and are guils likely
to drink any that is left in an uncoversd con-
tainer or in puddies on the ground. This will
prove falal in sufficient quantity. Always
drain the coolant into a sealabie contalner.
Goolant should be reused unless i is conta-
minated or several years old.

4. Lahel and detach the electrical connectors at
the idle air control valve, throttle position sensor
and EGR sensor.

5. Disconnect the throttle linkage at the throttle
bali and transmission finkage from the throttle body.
Remove the 2 bolts securing the bracket fo the
intake manifold and position the bracket with the
cables aside.

6. Label and disconnect the upper intake mani-
fold vacuum fitting connections by disconnecting

89605P04

Fig. 32 Delach the elecirical connectors
from the injectors

89605P05
Fig. 33 Remove the fuel rail assembly
relaining bolis. There are iwo on each
side of the engine

83605P06

Fig. 34 Lift the rali from the intake mani-
foldand . . .

89605P07

Fig. 35 . . . remove the injeciors by gen-
tiy puling them out of the rail

89605P09

Fig. 36 Replace the injector O-rings before
installing the injectors back inio the
gnging

83605P08.
Fig. 37 Remove the O-rings from the
injeciors using 2 smail pick or other suit-
able ool
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alt vacuum lines to the vacuum tree, EGR valve, fuel
pressure regulator and evaporative canister.

7. Disconnect the PCV hose from the fitting on
the rear of'the-upper manifold and disconnect the
PCV vent closure tube at the throttle body.

8. Remove the 2 EGR coolant lines from the
fittings on the EGR spacer.

9. Remove the 6 upper intake manifold retain-
ing bolts.

10. Remove the upper intake and throttle body
as an assembly from the lower infake manifold.

11. Disconnect the fuel lines from the fuel rail.

12. Remove the 4 fuel rail assembly retaining
bolts.

13. Detach the electrical connectors from the
injectors. )

14, Carefully disengage the fuel rail from the
fuel injectors.

=>{t may he easier 1o remove the injectors with
the fuel rall as an assembly.

15. Grasping the injector body, pull up while gen-
tly rocking the injector from side-to-side to remove
the injector from the fuek rail or intake manifold.

16. Inspect the pintle protection cap and washer
for signs of deterioration. Replace the complete
injector, as required. If the cap is missing, look for
it in the intake manifold.

FUEL PRESSURE

REGULATOR FUEL RAIL ASSY

INJECTOR ASSY

LOWER INTAKE
MANFOLD ASSY

N~
FROWY OF ERGINE
S
84175044

Fig. 38 Fuel rail {fuel supply manifold)—
5.0L engine

=The pintle prolection cap is not available as
@ separate part.

1o insiall:
17. Lubricate new O-rings with light grade oil
and install 2 on gach injector.

=>Never use silicone grease as it will clog the
injectors.

18. Install the injectors using a fight, twisting,
pushing motion.

19. Install the fuel rail, pushing it down to
ensure all the injector O-rings are fully seated in the
fuel rail cups and intake manifold.

20. Install the retaining bolts while holding the fuel
rail down and tighten to 71106 inch ibs. (812 Nm),

21. Connect the fuel lines to the fuel rail.

22. With the injector wiring disconnected, con-
nect the negative battery cable and turn the ignition
switch to the RUN position to aliow the fuel pump
to pressurize the system.

23. Check for fuel leaks.

24. Disconnect the negative battery cable.

25. Connect the electrical connectors fo the
injectors.

26. Install the upper intake manifold and throttle
body assembly by reversing the removal procedure.
Use a new gasket and tighten the retaining bolts to
12-18 1. Ibs. {16—24 Nm).

27. Refill the cooling system and connect the
negative battery cable.

28. Start the engine and let if idle for 2 minutes.
Turn the engine GFF and check for leaks.

TESTING

The easiest way to test the operation of the fuel
injectors is to listen for a clicking sound coming

91055P01

Fig. 39 Unplug the fuel injecior conneclor

from the injectors while the engine is running. This
is accomplished using a methanic’s stethoscops; or
a long screwdriver. Place the end of the stethoscope
or the screwdriver (tip end, not handle) onto the
body of the injector. Place the ear pieces of the
stethoscope in your ears, or if using a screwdriver,
place your ear on top of the handle. An audible
clicking noise should be heard; this is the solenoid
operating. If the injector makes this noise, the injec-
tor driver circuit and computer are operating as
designed. Continus testing all the injectors this way.

Be extremely careful while worldng on an
operating engine, make sure you have no
dangling jewelry, loose clothing, power foel
cords or other items that might get caught
in a moving past of the engine.

Al Injectors Clicking

If all the injectors are clicking, but you have
determined that the fuel system is the cause of your
driveability problem, continue diagnostics. Make
sure that you have checked fuel pump pressure as
outlined earlier in this section. An sasy way to
determine a weak or unproductive cylinder is a
cylinder drop test. This is accomplished by remov-
ing one spark plug wire at a time, and seeing which
cylinder causes the least difference in the idle. The
one that causes the least change is the weak cylin-
der,

If the injectors were all clicking and the ignition
system is functioning properly, remove the injector
of the suspect cylinder and bench test it. This is
accomplished by checking for a spray pattern from
the injector itself. Install a fuel supply line to the
injector (or rail if the injector is left atlached to the
rail) and momentarily apply 12 voits DC and a
ground fo the injector itself; a visible fuel spray
should appear. If no spray is achieved, replace the
injector and check the running condition of the
engine.

One or More Injeciors Are Not Glicking
% See Figures 39, 40, 41 and 42

If one or more injectors are found to be not oper-
ating, testing the injector driver circuit and com-
puter can be accomplished using a “noid” light.
First, with the engine not running and the ignition
key in the OFFposition, remove the connector from

91055P04

Fig. 48 Probe the we terminals of a fuel
injecior to check it's resistance

§1055P02

Fig. 41 Plug the correct “nold” light
directly into the injector harness connecior

Fig. 42 I the corrsct “nold” light flashes
while the engine is running, the injscior
driver cirouit inside the PCM s working
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the injector you plan to test, then plug the "noid”
light too! info the injector connector. Start the
engine and the “noid” light should flash, signaling
that the injector driver circuil is working. If the
“noid” tight flashes, but the injector does not click
when plugged in, test the injector’s resistance.
resistance should be between 1118 ohms.

if the “noid” light does not flash, the injector
driver circuit is faully, Disconnect the negative bal-
tery cable. Unplug the “noid” light from the injector
connector and also unplug the PCM. Check the
harness between the appropriate pins on the har-
ness side of the PCM connector and the injector
connector. Resistance should be Jess than 5.0
ohms; if not, repair the circuit. If resistance is within
specifications, the injector driver inside the PCM is
faulty and replacement of the PCM will be neces-
sary.

REMOVAL & INSTALLATION

b Ses Figures 43, 44, 45 and 45

1. Disconnect the negative battery cable.

2. Remove the fuel tank cap and relieve the
fuel system pressure, as explained in this section.

3. Disconnect the vacuum line at the pressure
regulator.

4. Remove and discard the 3 Allen head
screws refaining the regulator housing.

5. Remove the pressure reguiator, gasket and
O-ring.

6. If scraping is necessary to remove old
gasket material, be carsful not 1o damage the

pressure regulator or fuel supply manifold gasket
surfaces.
To install:
7. Lubricate a new fue! pressure regulator O-
ring with clean engine oil.

=>Never use silicons grease as it will clog the
injectors.

8. ‘Make sure the pressure regulator and fusl
supply manifold gasket mating surfaces are clean.

9. Install the new O-ring and new gasket on
the pressure regulator.

10. Install the fuel pressure regulator on the fuel
supply manifold. Install new Allen screws and
tighten to 27-40 inch Ibs. {3-4.5 Nm).

11.” Connect the vacuum }ine to the pressure
requiator.

Fig. 43 Remave the vacuum hoss from the pressure regulator

89605P10

89605P12

80605P11

89805P13
Fig. 46 Replace the O-ring on the bollom of the fuel pressure regu-
Fig. 44 Bemovs the pressure regulator refaining serews and . . . fator
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12. Connect the negative battery cable and turn
the ignition switch to the BUMN position {o allow the
fust pump to pressurize the system.

13. Check for fuel leaks.

14. Start the engine and let it idle for 2 minutes.
Turn the engine OFF and check for feaks.

REMOVAL & INSTALLATION

b See Figurs 47

1. Disconnect the negative battery cable.
2. Properly relieve the fuel system pressure.
3. Remove the air cleaner outlet tube(s).

89605P03

Fig. 47 The fuel pressure relief valve is
located on the fuel rail, under the profec-
tive cap

4, Remove any necessary components to
access the pressure relief valve.

5. Remove the cap from the pressure relief
valve. '

6. Remove the pressure relief valve from the
fuel rail using the proper size socket and drive
tool.

To install:

7. The installation is the reverse of the
removal.

REMOVAL & INSTALLATION

1. Disable the air suspension, if equipped.

2. Disconnect the negative battery cable and
relieve the fuel system pressure.

3. Siphon or pump as much fuel as possible
out through the fue! filler pipe.

=>Fyel injected vehicles have reservolrs inside
ihe fuel tank to maintain fuel nsar the fuel
pickup during cornering and under low fuel
operating conditions. Thess reservoirs could
block siphon tubes or hosses from reaching the
bottom of the fuel tank. Repeated atlempls
ysing different hose orientations can overcoms
this obslacle.

4. Raise and safely support the vehicle.

5. It equipped with a metal retainer that fastens
the filler pipe to the fuel tank, remove the screw
attaching the retainer to the fuel tank flange.

6. Detach the fuel lines and the electrical con-
nector to the fuel tank sending unit. On some vehi-
cles, these are inaccessible on top of the fank. In
these cases they must be disconnected with the
tank partially removed.

7. Place a safety support under the fuel tank
and remove the bolts or nuts from the fuel tank
straps. Allow the straps to swing out of the way.

8. Partially remove the tank and detach the fuel
lines and electrical connector from the sending unif,
if not detached previously.

9. Remove the fank from the vehicle.

To install:

10. Raise the fuel tank into position in the
vehicle. Connect the fuel lines and sending unit
electrical connector if it is necessary to connect
them befare the tank is in the final installed posi-
tion.

11. Lubricate the fuel filler pipe with water base
tire mounting lubricant and install the tank onto the
filler pipe, then bring the fank into final position. Be-
careful not to deform the tank.

12. Bring the fuel tank straps around the tank
and start the retaining nut or bolt. Align the tank
with the straps. If equipped, make sure the fuel tank
shields are installed with the straps and are posi-
tioned correctly on the tank.

13. Check the hoses and wiring mounted on the

tank top to make sure they are correctly routed and
will not be pinched between the tank and body.

14. Tighten the fuel tank strap refaining nuts or
bolts to 20~30 fi. Ibs. (28—40 Nm).

15. 1If not already connected, connect the fuel
hoses and lines which were detached. Make sure
the fuel supply, fuel return, if present, and vapor
vent connections are made correctly. If not already
connected, connect the sending unit electrical con-
nector,

16. Lower the vehicle.

17. Replace the fuel that was drained from the
fank. .

18. Check all connections for leaks.

REMOVAL & INSTALLATION

b See Figures 48, 49 and 50

Fuel injection systems remain under pres-
sure, even after the engine has been turned
OFF. The fue! system pressure must be
relieved before discennscling any fusl
linss. Failure to do so may resull in fire
and/or personal injury.

Fig. 48 The fuel pump is located in the -
fuel tank. On some models i can be

viewed from the side as shown here

1. If equipped with air suspension, the air sus-
pension switch, located on a side panel of the trunk
compartment, must be turned to the OFF position
before raising the vehicle.

2. Disconnect the negative battery cable.

3. Relieve fuel system pressure using the rec- -
ommended procedure.

4, Raise and safely support the vehicle.

5. Remove the fuel tank from the vehicle and
place on a suitable work bench.

6. Remove any dirt that has accumulated
around the fuel pump retaining flange so it will not
enter the tank during pump removal and instatiation.

7. 0n 1988-94 models, turn-the fuel pump
focking ring counterclockwise and remove the lock-
ing ring.

8. On 1995-00 models, remove the refaining
bolts around the perimeter of the fus! pump mod-
ule.

9. Remove the fuel pump/sending unit assem-
bly. Remove and discard the seal ring.

To install: .

10. Clean the fuel pump-mounting flange, fuel
tank mounting surface and seal ring groove.

11. Apply.a light coating of grease on a new
seal ring to hold it in place during assembly and
install it in the seal ring groove.

12. Install the fuel pump/sending unit assembly
carefully to ensure the filter is not damaged. Make
sure the locating keys are in the keyways and the
seal ring remains in the groove.

13. Hold the pump assembly in place and
install the locking ring finger-tight. Make sure all
the focking tabs are under the tank lock ring tabs.

FUEL PUMP AND

84175037

Fig. 49 Electric fusl pmﬁp ramoval
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LOCKING RING LOCKING RING

LOCKING RING

TAB

FUEL PUMP AND SENDER

DETENT ASSY

84175038

Fig. 59 Fuel pump Snckihg ring installation

14. Rotate the locking ring clockwise until the
ring is against the stops.

15, Instail the fuel tank into the vehicle.

16. Lower the vehicle.

17. If equipped with air suspension, furn the air
suspension switch to the G position.

18. Add a minimum of 10-gallons of fuel to the
tank and check for leaks.

19. Reconnect the negative battery cable.

20. Turn the ignition switch to the RUM position
several times fo pressurize the fusl system. Check
for fuel leaks and correct as necessary.

21. Start the engine and check for leaks.

22. Road test the vehicle and check for proper
operation.



