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ARTICLE BEGINNING

1995 ENG NE PERFORNMANCE
CGeneral Mtors Corp. Basic Diagnostic Procedures

Cadillac; Concours, DeVille, Seville

INTRODUCTION

The foll owi ng diagnostic steps will help prevent overl ooking
a sinple problem This is also where to begin diagnosis for a no-start
condi tion.

The first step in diagnosing any driveability problemis
verifying the customer's conplaint with a test drive under the
condi tions during which the problemreportedly occurred.

Bef ore entering sel f-diagnostics, performa careful and
conpl ete visual inspection. Mst engine control problens result from
mechani cal breakdowns, poor electrical connections or
damaged/ m srout ed vacuum hoses. Before condemni ng the conputerized
system performeach test listed in this article.

The follow ng table provides the |ocation of commonly used
di agnostic information. These fornmer "A" and "C' charts are now
witten in text and inserted into the appropriate |ocation in the new
Engi ne Performance workflow. To famliarize yourself with the Engi ne
Per f ormance wor kfl ow, see HOW TO USE THE ENG NE PERFORMANCE SECTI ON
article in GENERAL | NFORMATI ON secti on.

CENERAL MOTORS A & C CHART REFERENCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
System or Conponent Di agnostic Information Location

A-1 & A-2, Mal function | ndicator

Light (ML) ...... .. .. . .. . . ... See DI AGNOSTI C CI RCU T CHECK
A-3, No Start .................... See NO START - ENG NE CRANKS OKAY
A-5, Fuel Pump Relay ............. (1) See RELAYS, SCLENO DS & MOTORS
A-7, Fuel System Diagnosis ............ See BASI C FUEL SYSTEM CHECKS
C-1, ECM PCM Repl acenent Check ....... See ECM PCM REPLACEMENT CHECK
C 1, MAP Sensor ........... ... ... (1) See ENA NE SENSCRS & SW TCHES
C-1, Power Steering Pressure Switch .......... (1) See ENGA NE SENSCRS

& SW TCHES
C- 1, Park/Neutral Switch .......... (1) See ENA NE SENSCRS & SW TCHES
C- 2, Injector Balance Test ...................... (1) See FUEL SYSTEM
C- 2, Injector Leak Test ......... ... .. .. ... . ... ... (1) See FUEL SYSTEM
C2, AC Motor ....... .. ... (1) See | DLE CONTROL SYSTEM i n
C2, ISCMtor ....... . ... (1) See | DLE CONTROL SYSTEM i n
C-3, Canister Purge System
(Fuel Evaporation Control) ............... (1) See EM SSI ON SYSTEMS

& SUB- SYSTEMS



C- 4, EST Ignition Check ........... See BASI C | GNI TI ON SYSTEM CHECKS

C-5, KSlgnition Check ...................... (1) See I GNITION SYSTEM
C-6, Air Injection System .... (1) See EM SSI ON SYSTEMS & SUB- SYSTEMS
C7, EGR System .............. (1) See EM SSI ON SYSTEMS & SUB- SYSTEMS
C-8, Manual Transm ssion

Shift Lights (Trans.) ...... (1)(2) See M SCELLANEQUS ECM CONTRCLS
C- 8, Torque Converter

Clutch (Transmi ssion) ......... (1) See M SCELLANEQUS ECM CONTROLS
C- 10, AAC Cutch Control ..... (1)(3) See M SCELLANEQUS ECM CONTRCLS
C- 12, Electric Cooling

Fan Control ............... (1) (3) See M SCELLANEQUS ECM CONTROLS
C- 16, Engi ne Cool ant Level Switch .... See ENG NE SENSCORS & SW TCHES
C- 16, Fuel Punp/ Q|

Pressure Switch .................... See ENG NE SENSORS & SW TCHES
C-16, Ol Level Switch ............... See ENA NE SENSCRS & SW TCHES
(1) - Refer to | - SYSTEM COMPONENT TESTS article in the ENG NE

PERFORMANCE sect i on.

(2) - Covered in entirety in the TRANSM SSI ON SERVI CE & REPAIR
section.

(3) - Covered in entirety in the ENG NE COOLI NG secti on

NOTE: Performall voltage tests with a Digital Volt-GChnmeter
(DVOM with a m ni num 10- negohm i nput i npedance, unl ess
stated otherwi se in test procedure.

PRELIMINARY INSPECTION & ADJUSTMENTS
VISUAL INSPECTION

Visually inspect all electrical wiring, |ooking for chafed,
stretched, cut or pinched wiring. Ensure electrical connectors fit
tightly and are not corroded. Ensure vacuum hoses are properly routed
and not pinched or cut. See M- VACUUM DI AGRAMS article in the ENG NE
PERFORMANCE section to verify routing and connections (if necessary).
| nspect air induction systemfor possible vacuum | eaks.

MECHANICAL INSPECTION

Conpr essi on

Check engi ne mechani cal condition with a conpressi on gauge,
vacuum gauge, or an engi ne anal yzer. See engi ne anal yzer manual for
specific instructions. For conpression specifications, see
C - SERVI CE & ADJUSTMENT SPECI FI CATIONS article in the ENG NE
PERFORMANCE sect i on.

WARNI NG DO NOT use ignition switch during conpression tests on fuel F - BASI(



injected vehicles. Use a renote starter to crank engi ne. Fuel
injectors on many nodels are triggered by ignition swtch
during cranki ng node, which can create a fire hazard or
contam nate engine oiling system

Exhaust System Backpressure

Bef ore repl aci ng any conponents, check exhaust system for
restrictions. The exhaust system can be checked with a vacuum gauge or
a low pressure (0-5 psi) pressure gauge.

| f a vacuum gauge i s used, connect vacuum gauge hose to
i ntake mani fold vacuum port and start engi ne. Cbserve vacuum gauge.
Open throttle part way and hold steady. |If vacuum gauge reading slowy
drops after stabilizing, exhaust system should be checked for a
restriction. If using a | ow pressure gauge, connect gauge in one of
the foll owi ng manners:

*  Check At AR Pipe

Renove rubber hose at exhaust manifold Al R pi pe check val ve
and renove check valve. Install pressure gauge to hose and nipple
via Propane Enrichnent Device(J-26911). N pple should be inserted
into exhaust mani fold AR pipe.

* Check At Oxygen Sensor

Renove oxygen sensor. Install backpressure tester in place
of oxygen sensor. After test is conpleted, coat oxygen sensor
threads with anti-sei ze conpound.

D agnosi s

1) Start engine and bring to operating tenperature. Increase
engi ne speed to 2000- 2500 RPM and note gauge. Readi ng shoul d not
exceed 1.25 psi (.09 kg/cny). Exhaust systemis restricted if
specification is exceeded.

2) Check exhaust system for coll apsed pipe, heat distress and
possible internal nmuffler failure. If none of these conditions exist,
check for restricted catalytic converter. Replace as required.

PCM REPLACEMENT CHECK

Many test procedures and test charts in ENG NE PERFORMANCE
|l ead to conclusion that PCMis faulty. Before replacing PCM check
driven circuits and PCM Quad-Drivers (QPR) using foll ow ng procedures
and acconpanying flow chart. See QDR Check Flow Chart bel ow.
1) Using a DVOV backprobe PCM drive circuit in question and
measure pin voltage with ignition on. If systemvoltage is present, go
to next step. If systemvoltage is not present, turn ignition off.
Di sconnect PCM connector. Measure voltage on connector terminal for F-BASICT



suspect circuit. If low voltage is neasured, check circuit for an open
or short to ground. Repair as necessary. |If systemvoltage is
measured, PCMis defective.

2) Wth DVOM still backprobing PCM at suspect circuit, ground
DLC "test"” terminal. Monitor voltage drop on circuit for at |east 2
m nutes. Vol tage drop should not be greater than .5 volt. Sone
circuits may have |l ow voltage until DLC "test"” termnal is grounded. A
"swi t chi ng" operation should occur. Sone Torque Converter Clutch (TCC
systens have pressure switches in series with TCC sol enoid. On these
applications, conplete this circuit by disconnecting
transmi ssion/transaxl e connector and using a test light in series
between termnals "A" and "D' of transm ssion/transaxl e connector.

3) If voltage drops and then floats back up, this occurs when
DR circuit is going into current limting. Check circuit current flow
(.75 anmp maxi mum except as noted in QDR check chart). See QR Check
Fl ow Chart bel ow.

NOTE: For PCM equi pped vehicles, transm ssion/transaxle functions
can only be energi zed through use of TECH 1 scan tester.
Shift sol enoids on these nodels will not energize when DLC
i s grounded.

3* Renove The ECM From The Vehicle. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAA

3* Verify Term nals Thar are QDR CQutputs. 3
3* Between The ECM Case And Each ECM ECM Term nal Listed, Bl ack 3
2 (NEG Lead To Case And Red (POS) Lead To Each Term nal . 3
3* Al Quad Driver Term nals Should Have Resistance O 50K Or Mre. 3
3 Do They? 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU

UAA¢ 3 UAAA

3NOAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA” YES3

AAAU AAAAU
3 The Prior Test Has Determ ned That 3 3* Key "ON', Engine Not 3
3 A QR In The ECM Has Been Danmged. 3 2  Runni ng. 3
3 |t Is Most Inportant To Locate And 3 3* Use A Fused Amet er 3
3 Repair The GCircuit O Conponent That 3 3 (Capable OF Measurung 3
3 Caused The Damage. Failure To Do So 3 3 At Least 2 Anps A 3
3 WIIl Result In Another Failure O 3 3 (J 34029-A O Equiv.) =
32 New y Repl aced ECM 3 3* Connect One Lead O 3
3 Any Terminal Wth Less Than 50K Chns 3 2 The Ammeter To Chassis3
3 Resistance |Is Coneected To A Defective 3 3 G ound. 3
3 QDR The ECM Terminal Wth The Lowest = 3* Connect The Remmi ning 3
3 Resi stance Was Connected To The Vehicle= 3 Lead To Each Vehicle =
3 Circuit Most Likely To Have Caused The 3 3 Circuit Wich Was F-8ASIC TE



3 (DR Fail ure. 3 3 Tested Above.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU 3* Measure Sust ai ned
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Current Fl ow Through
3* Di sconnect The Conponent |In That 3 Each Grcuit For 2
3 Vehicle GCrcuit And Check For A Short = M nut es Each (I n Most
To Voltage. If The Circuit |Is Not 3 Cases, The TCC Sol .
Shorted To Vol tage, Replace The 3 Cannot Be Easily
Component In That Circuit And The ECM =3 Tested For Current
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU Dr aw) .

3* Not e Anperage.
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAU
3 |f Crcuit(s) Has More Than = AAAAAAAAAA
3 0.75 Anmps Current Draw. EGR AAAAAAAAAAAAAAAAU S
3 Sol enoi ds Tend To Draw About = UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 1.2 Anps. 3 3 |f No Crcuit Has Mire Than 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU 3 0.75 Amps Current Draw. EGR 3
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA,, 3 Sol enoi ds Tend To Draw About =
3* Check For Voltage Short To = 3 1.2 Anps. 3
3 Vol tage I n Excessive 3 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU
3 Draw Circuit. 3 UAAAAAAAAAAAAAAA
3* |f No Short To Vol tage, 3 3* Repl ace ECM 3
3 Repl ace Rel ated Sol enoid O3 AAAAAAAAAAAAAAAAU
2 Relay. 3

W

W oW w
W wwowwwo
W Wwwowwwwwowo

NO START DIAGNOSIS (A-3)

NOTE: Sone vehicles are equi pped with anti-theft systems (VATS or
PASS- Key(R)) which will not allow vehicle to be started if
i nproper starting procedures or inproperly coded ignition
keys are used. Both fuel injection and cranking systens will
be di sabl ed. Loss of fuel enable signal fromanti-theft
decoder nodul e should set a trouble code in PCM nenory.

Definition
No start is defined as engi ne cranks properly, but does not
start. Engine may fire a few tines.

NO START - ENGINE CRANKS OK (4.9L W/ HEI DIST)

NOTE: Check battery condition, engine cranking speed and fuel
supply before performng the follow ng tests.

Ceneral I|nspection

1) Ensure proper starting procedure is being used.

2) Visually check vacuum hoses for splits, kinks and proper
connections, as shown on underhood Vehicle Em ssion Control
I nformation | abel. Check ignition wires for cracking, hardness and

F - BASI(



proper connections at both distributor cap and spark pl ugs.

3) Renove spark plugs. Check and repl ace as necessary. Renove
di stributor cap and check for noisture, dust, cracks, burns and arcing
to ground through coil nounting screws or rotor

4) Try to turn distributor shaft by hand. Drive gear pin may
be broken. In very cold tenperatures, ensure oil is of proper
vi scosity and not contam nated with gasoline.

I gnition System

1) Di sconnect White tachonmeter wire at distributor TACH (C)
termnal (if equipped). A shorted tachometer or tachoneter circuit
will prevent vehicle fromstarting.

2) Connect Spark Tester (ST-125) to end of one plug wire and
crank engine. If spark occurs, check spark plugs and fuel delivery.

3) If spark does not occur, check a second wire. If no spark
occurs, check voltage at BAT term nal at distributor while cranking
engine. If reading is less than 7 volts, repair open circuit between
BAT term nal and ignition swtch

4) If reading is greater than 7 volts, check voltage on TACH
terminal with ignition on, engine off. If reading is 1-10 volts,
repl ace nodul e. Fabricate an HEl coil spark tester by trimm ng a spark
pl ug boot and connecting it to Spark Tester (ST-125). See Fig. 1
Crank engine. |If spark occurs, systemis okay. |If no spark occurs,
repl ace ignition coil

5) If reading at TACH ternmnal is |less than one volt, repair
faulty ignition coil connection or replace faulty ignition coil.

6) If voltage reading at TACH term nal of distributor is
greater than 9.9 volts, renove and invert distributor cap with wires
connected. Fabricate an HEl coil spark tester by trimmng a spark plug
boot and connecting it to Spark Tester (ST-125). See Fig. 1. Crank
engi ne.

7) If spark occurs, check cap for cracks, water or other
defects. Verify correct pick-up coil is used. Proper pick-up coil has
a Bl ack connector.

8) If spark does not occur, turn ignition off and di sconnect
pi ck-up coil |eads fromnodule. Turn ignition on. Wth vol tneter
connected to distributor TACH term nal and fabricated coil spark
tester connected, nonentarily touch test |light, connected to battery
voltage, to ignition nodule termnal "P'. See Fig. 2.

9) If voltage at TACH term nal does not drop, check ignition
nmodul e ground and for open in wires fromignition coil to nodule. If

all is okay, replace ignition nodule.
10) If voltage at TACH term nal drops, check for spark at
spark tester as test light is renoved fromtermnal "P'. |If spark does

not occur, go to next step. If spark occurs, check distributor grounds

for open circuits. Repair as necessary. If no open circuits are

present, check pick-up coil connections and for 500-1500 ohns

resi stance at pick-up coil |eads. Repair as necessary. F - BASIC TES



11) If spark does not occur, test ignition nodule with nodul e
tester. If nodule tests okay, check ignition coil wre. If nodule
tester is not available, replace ignition coil and again touch
termnal "P." If spark occurs, systemis okay. If spark does not
occur, reinstall original ignition coil and replace ignition nodule.

~+—05park Plug Boot

Cut Here

Spark
Tester (ST-125)

Ground Jumper

90F13214

Fig. 1. Checking HEl Distributor Coil Spark (4.9L Cadill ac)
Courtesy of General Mdtors Corp.

F - BASIC TESTINGArticle Tex
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| TIMING ‘ = 1
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35PNK/BLK |l .35 PNK/BLK |md CONNECTOR
) 462 ( DLC)
462 M it i

Fig. 2. 4.9L Ignition System (Cadill ac)
Courtesy of General Mdtors Corp.

Fuel System

1) Prior to checking fuel systemfor a no-start condition,
check ignition for proper spark. Check for proper fuel punp pressure
and capacity. See BASI C FUEL SYSTEM CHECKS.

2) Disconnect injector harness. Turn ignition on and check
for battery voltage at each injector harness. See Fig. 3. Battery
vol tage shoul d be present on one side of each injector connector. If
battery voltage is not present, check for blown injector power fuse.
| f battery voltage is present on both injector term nals, check for
wi res shorted together.
F - BASIC TESTINGAxdicteeTaxt\(p! 8)ages Calillpe esotirsko AoelMyctanies 1 Zrmaimsteet San Diego Ca 92126
connect injector test light to injector harness. Crank engine and note
test light. Repeat on other injector connectors. If test |ight
fl ashes, check for stored PCM codes. If no codes are present, refer to
HARD START synptomin H - TROUBLE SHOOTI NG - NO CODES article in the



ENG NE PERFORMANCE secti on.

4) 1If test light does not flash, disconnect distributor 5-
wire connector. Monmentarily touch test light frombattery voltage to
PCM RPM reference wire (Purple/VWite wire) of 5-wire connector. Each
time test light is renoved from PCM RPM reference termnal, injector
test light should flash. If test light does not flash, check for open
in RPMreference wire or injector drive (ground) circuit or replace
faulty PCM

[HOT IN'RUN."BULB TEST OR START |

COMPARTMENT
| FUSE A5 FUSE A7 | EUSE BLOCK
Piidact S
| 10 AMP 10 AMP
.—---- .y ¥ ¥ 3 X ¥ x X X K X Y ¥ % ¥ L ;3 ¥ X _J -—--J
35 PNK L 339 35 PRK \ 48 PCM CONNECTOR IDENTIFICATION

NOTE: FUEL INJECTOR E3 E4 €101
NUMBERS CORRESPOND 35 PNK I 339 35 PNK 1 439 1CAD  BLACK  32WAY
TO ENGINE CYUNDER m €105 2A/2B BLACK 24WAY
NUMBERS s PNK 39 5 PNK 439 3E/3F GREEN 32 WAY

3
.5 PNK 5 PNK I 339 5 PNK 5 PNK [ 438
5 PNK 5 PNK 5 PNK 439 5 PNK
FUEL FUEL
INJECTOR 2 INJECTOR 7
A A A

B B
5 LT GRN/ I 1745 5 DK 1878 S PNK/ ~ 1746 -5 BLK/ 1845 SLT BLY/ IW 5 YEU/ 1846 5 BLK I 1744 3 ~ 877
8LK RED/

BLK BLK
8LK

8 ¥ WH; %: . e C105
35 LT GRN/ 1’ 1745 .35DK Ten t 1746 t 845 35 LT BLU/ ‘844 ‘ 846 35 BLKI 1744 35 ‘877
BLK ~ %g{r ~ PNK/ ~ EVLP-IK{ ~ YEL/ ~ ~ SEE/ ~ POWERTRAIN
-= ———NE—— I ————— —— A -———3|E-——3 [ B0 yooiie
= R oe ——-FUE--- FUEL FUEL FUEL U -
' INJECTOR 2 INJECTOR B INJECTOR 3 INJECTOR5 INJECTOR4 INJECTORB INJECTOR 1 INJECTOR 7 '
| CONTROL CONTROL CON’T ROL CONT ROL N’TROL NTROL ONTROL '
1 '1 po3r 1 PD3t PO |
. 94133215
Fig. 3: 4.9L Injector System Schematic (Cadill ac)
Courtesy of General Mdtors Corp.
NO START - ENGINE CRANKS OKAY (4.6L WITH DIS)
NOTE: Ensure battery is fully charged and check engi ne cranki ng

speed and fuel supply before performng follow ng tests.

General | nspection

1) Ensure proper starting procedure is being used. Visually
check vacuum hoses for splits, kinks and proper connections, as shown
on Vehicle Em ssion Control Information |abel. Check ignition wires
for cracking, hardness and proper connections at both coil pack and

spar k pl ugs.
2) Renove spark plugs. Check and repl ace as necessary. In
very cold tenmperatures, ensure oil is of proper viscosity and not

contami nated with gasoline. F-BASICT



I gnition System

1) Enter self-diagnostics. Di agnose any PCM troubl e code
present first. See G - TESTS WCCDES article in the ENG NE PERFORMANCE
section. If trouble codes are not present, start engine. |If engine
does not start or is hard to start, go to next step.

2) Disconnect Ignition Control Mddule (I1CM C3 connector.
Usi ng DVOM backprobe circuit No. 739 (Pink wire) to ICMtermnal "C'.
See Fig. 4. If less than battery voltage is present, check circuit No.
739 (Pink wire) or fuse block for an open circuit. If battery voltage
is present, see Code P012 in G - TESTS WCODES article in the ENG NE
PERFORMANCE secti on.

{ HOTIN RUN, BULB TEST OR START |

————1
F s ans e PCM CONNECTOR IDENTIFICATION
COMPARTMENT
l QQAMPJEU_S_EB_LQ_Q}S 1A/1B - RED - 32 WAY|
CAMSHAFT  CRANKSHAFT CRANKSHAFT 1= 2C/2D - WHITE - 32 WAY|
PQSITION POSITION A PQSITION 8 3E/3F - BLUE - 32 WAY
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I — | I —— I | — I B8PNK] 739
A B8 BY Y A B A
s 632 35 0 E1 :: e
PNK/ aRN/ 633 35 | s74 BUK 35 § 1800
BLK  WHT 35 PPL LT 1PNk | 739
veL| 573 BLUy
WHT
B alce A B F Elct cles IGNITICN
- —— L TR T s o ___.._.gl\____--____...__.____ CONTRO
' T AN AN T _ l MODULE
T b
| CAM PULSE . BYeRos J CYUNDER »--t -
|| seneraton IaNT IGN 1 spark B S
™G B0 Anay (|
CONTROL
| éEEFEERENgE PULSE &E;U? 7““\ . @ -
| 1GN 1] NERAT - e SPARK
| . . . PLUGS
CAM Ht 24 X REF REF H BYPASS -
il ono ouret HIOUTPUT  anp OUTPUT CONTROL = ==~ -
| OUTPUT]
| SWITCH
8 A C C4 D E F QY C4
35 1 630 35 wHTlj 423
35
BLK R - 35 PPLWHT 430 oo W a2 35 RED/BLK Y 453
e—————a———— = —— 3 E————— ————:l € pw
3F2 3;1 asz 3F4
r—3—o——f o ————3—o—- svor.T vous o o
I CAM g‘E;‘ 5VOLTS REF Sveass TGNITION Rer
,NPUT KNOCK SPARK CONTHOL
| et SENSOR WPUT ouTPLT FEEDBACK WPt
a INPUT PS09
| PDA4D, IGNITION
PD41 CONTROL
----——_—-M-s L X X r ¥ ¥ ¥ ¥ ¥ ¥ ¥ _¥F X ¥ X X X X X X __E X K K __XR_J
1
5DKBLU Y 498 94J34073
J]LC P00
KNQCK
SENSQR

Fig. 4: 4.6L (VINY & 9) Ignition System (DeVille & Seville)
Courtesy of General Mdtors Corp.

Fuel System

Before checking fuel S St(:eT é‘ﬂNGa}Ar?|cieS'}g){tt(pcf09 9'[5I arzlj llac Cr:]oncléursFor Ace Me



ignition for adequate spark. Check for proper fuel punp pressure and
capacity. See BASIC FUEL SYSTEM CHECKS in this article and | NJECTOR
BALANCE/ CO L TEST in | - SYSTEM & COVPONENT TESTING article in the
ENG NE PERFORVANCE secti on.

BASIC FUEL SYSTEM CHECKS (A-7)

CAUTI ON:  Fuel systemtroubl e shooting and di agnosis begins with
checking fuel injection system pressure. Hi gh fuel pressure
may be present in fuel |ines and conmponent parts. Relieve
fuel pressure before disconnecting any fuel system
conponent s.

FUEL SYSTEM PRESSURE TEST

Fuel Pressure Reli ef

Fuel systemis under pressure. Pressure nust be relieved
prior to servicing fuel system Fuel pressure may be relieved by using
one of the follow ng nethods.

* On all nodels, disconnect fuel punp at rear body connector.
Start engine and run engine until it stalls. Crank starter
for 3 seconds to renove remaining fuel fromfuel lines. Turn
ignition off. Reconnect rear body connector.

* |Install Fuel Pressure Gauge (J-34730-1) on fuel pressure
connector of fuel rail.

Fuel Pressure Check

1) Relieve fuel pressure as previously described in FUEL
PRESSURE RELI EF. Connect Fuel Pressure Gauge (J-34730-1) to fuel
pressure fitting on fuel rail. Wth gauge installed, turn ignition on.
Wth ignition on and engine off, fuel pressure should read within
specification. See FUEL PRESSURE table. If no fuel pressure is
present, go to step 5).

2) Start engine. Pressure should drop 3-10 psi (.2-.7
kg/cmy). Turn ignition off. Pressure should hold. If pressure does not
hol d, check for |eaking injectors or fittings. If injectors or
fittings are not | eaking, replace pressure regul ator.

3) If pressure is present but |ess than specification, check
for restricted delivery line or fuel filter. Repair as necessary. If
no restriction is evident, apply battery voltage to fuel punp test
connector using a 10-anp fused junper wire. For |ocation of fuel punp
test connector, see COVPONENT LOCATI ONS in appropriate
| - SYSTEM & COVPONENT TESTING article in the ENG NE PERFORMANCE
section.

4) Gradually pinch off fuel return |ine between gauge and
fuel tank. If fuel pressure increases to within specification, replace
fuel pressure regulator. If fuel pressure does not increase with |in

-BASIC T



pi nched, check for faulty in-tank fuel punp or partially bl ocked fuel
st rai ner.

5) Apply battery voltage to fuel punp test connector using a
10-anp fused junper wire. For |ocation of fuel punp test connector,

see COMPONENT LOCATIONS in | - SYSTEM & COVPONENT TESTING article in
t he ENG NE PERFORMANCE section. Observe fuel pressure reading. |If fue
pressure is still not present, check wiring between test connector and

fuel punmp. If wiring is okay, replace fuel punp.

6) If fuel pressure is present with voltage applied to test
connector, test fuel punp relay and voltage supply to relay. See
| - SYSTEM & COVPONENT TESTI NG article in the ENG NE PERFORMANCE
section.

FUEL PRESSURE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation psi (kg/ cny)

4.6L & 4.9L ... 40-50 (2.81-3.50)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fuel Punp Rel ay

See MOTORS, RELAYS & SOLENO DS in appropriate
| - SYSTEM & COVPONENT TESTING article in the ENG NE PERFORMANCE
section.

Fuel Punp Rel ay By-Pass Procedure
See FUEL DELIVERY in | - SYSTEM & COVPONENT TESTI NG article
in the ENG NE PERFORMANCE secti on.

BASIC IGNITION SYSTEM CHECKS (C-4)
HEI-EST DISTRIBUTOR

NOTE: The only adjustnents that can be nmade to HEI/EST ignition
systemare basic ignition timng (on distributor-type
ignitions) and spark plug gap.

Spar k

1) If factory tachometer is connected at coil tachoneter
termnal, disconnect it before perform ng tests. Wen renovi ng spark
plug wire fromspark plug, twist and pull on boot (not on wire).

2) Using Spark Tester (ST-125), check for spark at coil wre
(if applicable) and at each spark plug wire using spark tester. Check
spark plug wire resistance on suspect wires. Resistance should be |ess
t han 30, 000 ohms.

I gnition Coil Power Source

1) Turn ignition on. Using voltneter, check voltage between F-BASIC



termnal "+" of ignition coil and ground on nodels w th renote-nount
coil .

2) On nodel s equipped with integral ignition coil, check
vol t age between BAT term nal and ground at distributor. Battery
vol tage should exist. If battery voltage does not exist, check for
open circuit, blown ignition fuse or defective ignition swtch.

I gnition Coil Resistance

1) Turn ignition off. Renobve distributor cap and coi
assenbly. Invert cap. See Fig. 5. Set ohmmeter to | ow scal e. Connect
| eads to coil BAT and TACH term nals. Resistance should be zero or
nearly zero. If resistance is not zero or nearly zero ohms, replace
ignition coil

2) Set ohmmeter on high scale. Connect one |lead to coi
secondary term nal and other lead to ground terminal. |If resistance
reading is infinite, replace ignition coil

Secondary
Terminal

N
T

Ground = h.n vy
Terminal > ! h
BAT =

Terminal — 3= TACH
90B13244 Terminal

Fig. 5: Testing Ignition Coil Resistance (Internal Coil)
Courtesy of General Mdtors Corp.

Di stributor Pick-Up Coil Short & Resistance Checks

1) Di sconnect pick-up coil |eads from HElI/EST nodul e
termnals "N' and "P'. Set ohmmeter to m ddle scal e. Connect one
ohmeter lead to either pick-up coil lead and the other lead to

ed

F-BASICT



di stributor housing. Flex pick-up coil |leads by hand to check for
intermttent shorts to ground. Reading should be infinity at al
tines. If resistance is not infinite, replace pick-up coil.

2) Connect ohmmeter between both pick-up coil |eads. Check
for intermttent open circuit by flexing wires and connectors.
Resi st ance shoul d be 500-1500 ohns. If resistance is not as specified,
repl ace pick-up coil.

Tach Pul se (RPM Si gnal

1) Connect a scan tester to the DLC. RPM shoul d be indicated
on tester when engine is cranked or running. If scan tester is not
avai l abl e, tach pulse (RPMreference fromignition nodule) will be
i ndicated as a voltage signal on a DVOM (with a m ni mrum 10- megohm
i nput i npedance) when DVOMis touched to PCMtermnal circuit No. 430
wi t h engi ne cranki ng.

2) A tach pulse signal may be sinulated (to test PCM
response) by connecting a test light in series between battery and PCM
termnal circuit No. 430. Each tine test light is touched to and
removed fromcircuit No. 430, PCMw Il see this as a tach signal. For
circuit and term nal reference, see appropriate schenatic under NO
START - ENG NE CRANKS CKAY.

Hal | Effect Switch (4.9L)

1) Disconnect distributor 4-wire and 6-wire connectors. Apply
battery voltage to Red wire of 3-wire distributor connector
(distributor side). Connect ground to Black wire of 3-wire distributor
connector (distributor side).

2) Connect voltnmeter positive lead to term nal "E"
(Brown/Wiite wire) of 5-wire distributor connector (distributor side).
Connect voltneter negative lead to termnal "D' (Black/Red wire) of 5-
wire distributor connector (distributor side).

3) Bunp starter and note voltneter reading. Wen distributor
bl ade is in window of Hall Effect switch, voltneter should read within
.5 volt of battery voltage. Wen distributor blade is not in wi ndow of
Hal | Effect switch, voltneter should read |l ess than .5 volt. Bunp
starter several times to cause both conditions to occur.

4) 1If Hall Effect switch is functioning properly and starter
is cranked, voltneter should show an averaged voltage of about 5-6
volts. If Hall Effect switch does not function as described, replace
Hal | Effect switch.

DIS (4.6L)

Spar k
1) If factory tachometer is connected to coil tachoneter
term nal, disconnect tachoneter before perform ng tests. When renoving
spark plug wire fromspark plug, twist and pull on boot, NOT on wre.
2) Using Spark Tester (ST-125), check for spark at eacE;gng:TESﬂN'



plug wire using spark tester. Leave other wires connected while
checking for spark. Check spark plug wire resistance on suspect wres.
Resi st ance shoul d be | ess than 30,000 ohns (12,000 ohnms on 1.9L).

I gnition Coil Power Source

Turn ignition on. Check Pink/Black or Pink wire of ignition
nmodul e for battery voltage. If battery voltage is not present, check
ignition or PCMfuse. If fuse is not blown, check for open between
fuse and ignition nodul e.

Ignition Coil Resistance (Except 1.9L)

If ignition coil is suspected of causing msfire or no-spark
condition, switch coil locations on DIS nodule. If problemfollows
guestionabl e coil, check ignition coil resistance or replace original

coil. For ignition coil resistance, see IGNITION CO L RESI STANCE
t abl e.

| GNI TION CO L RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Ohns
Primary (D
SECONAArY ..o (D
(1) - Information not avail able from manufacturer. Refer to

NO START DI AGNCSI S (A-3).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Crankshaft Sensor Pick-Up Coil Short & Resistance Checks

1) Set DVOM on 2000- ohm scal e position. Connect DVOM | eads to
crank angl e sensor connector, |ocated on side of engine block. Turn
ignition off. Disconnect ignition nodule connectors. Measure
resi stance between crankshaft sensor terminals at ignition nodule
connect or.

2) Crankshaft sensor resistance should be within
specification range listed i n CRANKSHAFT SENSOR RESI STANCE table. If
resistance is not as specified, replace sensor. If sensor is within
specification, go to next step.

3) Wth sensor installed in block, connect one ohnmeter | ead
to either sensor termnal at ignition nodule. Touch other |ead of
ohmeter to engine block. No continuity should exist. If continuity
exi sts, sensor or harness is shorted to ground and nust be repaired or
repl aced.

CRANKSHAFT SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAA
Appl i cation Chirs

F - BASI(



BoBL (1)

(1) - Information not avail abl e from manuf act urer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Crankshaft Sensor Qutput Signal

Set DVOM on 2-volt AC scale. Connect voltnmeter |eads to
crankshaft sensor installed in side of engine block. Crank engi ne and
observe voltneter reading. Crank angl e sensor should generate a
vol tage signal of about .05 volt at slow cranking speed to greater
than .1 volt (100 nmV) at high cranking speed. Wth engi ne running,
vol tage signal will be much greater.

Tach Pul se (RPM Signal

Connect scan tester to DLC. RPM shoul d be indicated on tester
when engi ne is cranked or running. Tach pul se (RPMreference) wll be
i ndi cated as a voltage signal when a DVOM (wi th a m ni mrum 10- megohm
i nput i npedance) is used to backprobe RPM "high reference" circuit.
For circuit and term nal reference, see appropriate schematic in NO
START - ENG NE CRANKS CKAY.

IDLE SPEED & IGNITION TIMING

Ensure idle speed and ignition tinmng are set to
specification. For adjustnent procedures, see appropriate
D - ON-VEH CLE ADJUSTMENTS article in the ENG NE PERFORVANCE secti on.

DIAGNOSTIC CIRCUIT CHECK

NOTE: On 4.6L and 4.9L npdels, see G - TESTS WCCDES article in
t he ENGA NE PERFORMANCE secti on.

SUMMARY

If no faults were found whil e perform ng BASI C DI AGNOSTI C
PROCEDURES, no trouble codes (or only intermttent ones) were found
whil e performng DI AGNOSTIC CIRCU T CHECK and driveability probl ens
exi st, proceed to H - TROUBLE SHOOTI NG - NO CCDES article in the
ENG NE PERFORMANCE section for diagnosis by synptom (i.e., ROUGH | DLE,
NO START, etc.) or intermittent diagnostic procedures.

WIRING DIAGRAMS
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