Automatic Tests

vehicle Inspection

It is impariant to perform a thorough inspection
of the test vehicle before running Comprehensive
tests. Comprehensive testing starts with & visual
check procsdure. In addition to that procedure,
however, the operator may wart to repair any
miner problems that wouid make it difficult 1o
perfarm the tests {obviously bad wirgs, vacuum
lines, fan belts, etc.}. Use the expanded as a
guide to a mare thoraugh visual inspection.

Battery

. Check for loose hold-downs.

. Check electrolyte level; fill if necessary.

. Check cable connections for good contact,
cleanliness, excessive corrosion. Clean
and tighten as needed.

. Check cables for fraying, breaks, poor insul-
ation.

. Check battery case for cracks.

Beilts
. Check fan beft for cracks, impending
breaks, proper tension; tighten or fix as
needed.
. Check ali other drive belts in the same way
and make necessary corrections.

Fluid Levels
. Check engine oil level and add if necessary.
. Check transmission fluid; add if needed,
. Alsocheck other fluid levels in power steer-
ing, brake system, windshield washer, etc.

Fiters, Emission Control Devices
. Check air fiters {carburetor, air pump,
crankcase breathers), PCV, air injection,
other emission devices, vacuum control
valves, etc.

Electrical Connections
. Check all wiring (both low and high tension}
" for cleaniiness, tightness, seating, general
condition.

Exhaust System
. Quickly check resonater, muffler, exhausi
pipes, clamps, tail pipes and catalytic
converter for breaks, leaks.

Hoses .

. Check all hoses {PCV, heater, radiator,
power steering, vacuum, fuel, gvaporative
control, etc.) for general condition, ieaks,
cracks, tightness, proper connection, etc.

Radiator and Cap
. Check coolant level; fill as needed.
. {heck cap for condition.

Engine Analyzer Operator's Manual - 71



Automatic Tests

Comprehensive: Begin Testing
Leads Required:

Connect all appropriate leads, as described
under “Test Leads” in the “Introduction™ secticn.

FOR D.1.S. VEHICLES: The analyzer will display
polarities for D.1.8. secondary leads during DIS
Setup at the beginning of D.1.S. Comprehensive
tests.

Select Test

1. When the Master Menu appears, press [2]
to select "AUTOMATIC TESTING.

2. Selectthe appropriate Comprehensive test
{see Figure 96). Press:

[1] COMPREHENSIVE - for vehicles with
conventional, distributor-type ignition
systems. Follow the operating
instructions in this section, but just skip
the pages that say "DIS™ at the top.

'y

RUTINATAL TESTIHG

M 1. CONPREKEWEIHE

[ 2. v15 CONPRCHENSIVE
[ 5. CREATE CUsTON TESTS
[ #. seaLEe 18

[ 5. CUSTONER IWFORNATLOK
[ &. sPEGIFICATLONG

[ #. resuers

I:l B. EYNFTONS WHALYH1S
[ 5. run cusToN TESTS

[ O

Figure 26

[2] DIS COMPREHENSIVE - for vehicles
with D.1.S. — Direct Ignition System.
Foliow the operating instructions in
this section, but just skip the pages
that say "CONV" at the top.

3.  Follow the screen prompts (see Figure 97)

and set the parking brake and place
transmission in “PARK” or, “NEUTRAL"
(manual transmissions only). Turn off all
lights and accessories. Make sure the igni-
tion key is “OFF.”

P

!

COMFRERENSIVE

SET PRREING ERAKE AND PLACE
SHIFT IM "PAEK" OR NEUTRAL.

TURH OFF ALL LIGHTS
AND ACCESSORIES

- TURN IGHITION KEY OFF

[1] cUSTOMER INFORMATION
[E] VEHICLE SPECIFICATIONS
[CONT INUE |

| y

Figure 97
Press [1] to enter Customer information.

For detailed instructions, see the “Customer
tnformation” section.
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Press [2] to énter Vehicle Specifications.
Press the approptiate number on the dis-

play screen (see Figure 98) and enter the -

required specifications. For detailed inform-
ation, see the “Specifications” section.

FNTER SPECIFTCATION

] INPUT SPECIFICATIONS FROM DISK |
[Ejp1SPLAY SPEC TO CRT
[@ p1sPLAY SPEC TO PRINTER
[4]£D1T SPECIFICATIONS

e

Flgure 38
NOTE: if there is any difference between
the emissions control decal information
found “ON" the vehicle and the disk-based
specifications, use the Edit Specifications
screen to enter the emissions decal inform-
ation.

It is not necessary to re-enter specifications
when re-testing a vehicle that has just been
tested.

After the pages of specifications have besn

_displayed on the screen, select “Display

Specs to Printer” if the optional printer is
installed. The analyzer will print out a

‘reference copy for use during testing.

8. Press [CONTINUE] when finished.

Comprehensive: Setup - D.LS.

1

in D.1.8. Comprehensive testing, the Direct
Ignition. Set-Up screen will appear (see
Figure 99). Press the number corre-

sponding fo the vehicle model being tested
Press [6] to select "OTHER" if the mode

does not appear on the list, and see the

note on the following page.

f

DIKECT IGHITION SYSTEM SET-UP
MANUFAGTURER

[]em

[£ Jroro

[z ]movora
mmnvsmn

E]urrsumsm

EIGTHEH {SERVICE TESTS QNLY}

-

Continued...
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L.1.8. Set-Up (continited)

The next screen lists engine types and their
“polarity set-ups” {(see Figure 100), A“polar-
ity set-up” indicates where 1o hook up the
black and red D.1.S. secondary test lead
clips.

r

DIRECT IGNITION SYSTEM SET-UP

MANUFACTURER POLARTY
' SET-UP
[Jom 1542
+=-=+
[2]roRn 142636 -
-4 4=
R]rovora 142636
e e k-
[ JenrveLER 12283
+- -4
[5 Jmrrsuaishi 1243
- -4
[ JoTHER (sERVICE TESTS ONLY)

", -

Figure 100

Connect red clips to plug wires of the cyl-
inder numbers that have a plus {+) below
them. Connect black clips to cylinders with
a minus (=) below tham.

Make sure the green #1 lead is connected.
After the leads are connected, start the
engine. Press the number that corresponds
1o the engine type to go to final D.1.S. set-
up screen.

NOTE: As of the date of this publication,
the operator may not be able t¢ run a
comprehensive test if the engine manu-
facturer or type is not listed here. Select
"Other” and enter D.1.S. system information
manually (see Figure 101}); then press
[ABORT] go to the Service Tests menu and
run service tests.

DIRECT IGNITION SYSTEM SET-UP

ENTER FRING GADER:

ENTER FOLARITY COOE:

OEEEEER
[ewier]  [CLEAR]-

Figure 104

The next set-up screan shows the trigger
mode. The trigger mode is automatically set
to “SECONDARY” for D.L.S. testing {see
Figure 102). To use a primary trigger, press
[1] to change this line to “PRIMARY,” and
connect the D.I.S. primary lead (see Figure
103 and "0.1.S. Primary Lead” in the “Intro-
duction” section of this manual).

The second and third lines show the
number of cylinders, the firing order and pol-
arity setup. This is the information selected
when the engine type was sefected on the
previous screen.
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DIRECT IGMITION SYSTEM SET-UP

TRIGGER MODE SECONDARY
TRIGRER oK
#0OF CYLINDERS 4
FIRING ORDER 1342
LR I
WAG REFERENGE 0

[1]cHANGE TRIGGER MODE

[z]cnanGE MAG REFERENCE

|

e

Figure 102

Figure 103

4. Press [CONTINUE] to confinue testing.
Press BACKUP to return to engine
selection screen.

Comptehensive: Gas Analyzer
Status :

If the (optional) gas analyzér status is OK, nress
[CONTINUE] (see Figure 104).

G5 ANALYZER STATUS

OUT OF CALIBRATION
PUMP OFF

iEﬁﬂTIHUE][ﬁEPEEI]IBncKqu|nBuR1|

Figure 104

¥ the screen shows that the gas analyzer is not
ready for use, either:

Waii until the gas analyzer is warmed up {this
takes about 14 minutes from the time the
analyzer is furned “ON7}, and then press
[REPEAT] to re-check gas analyzer status and
continue testing.

OR

If analyzer is warmed up, press [ABORT]. Refer
to the gas analyzer operating instructions 1o
perform gas calibration.

OR

Press [CONTINUE], and disregard all gas
analyzer information. No diagnostic information
using the gas analyzer will be available con the
“Resuits” report.
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Comprehensive: Zero Amp Probe

This procedure allows the computer to get a zero
current reading, which it uses o calculate current
flow during Comprehensive Tests testing. Follow
the screen prompis (see Figure 105} and:

1. Remaove the grey amps probe from and all
conductors and close the clamp completely.

2. Press [CONTINUE]. Clamp the probe

: around all conductors from the negative (-
) or positive (+) battery terminal, and be sure
the clamp is fully closed.

r

D1SCONNECT AMP-PROBE- FROM VEHICLE
HHEH READY

RECONHECT AMFP-FROEE

CONTIMUE| [REFEAT| {BACKLF| [EDRT]

%, o

Figurz 105

NOTE: The probe is non-dirgctional; the
arrow on the probe case does not apply.

Comprehensive: On-board
Computer Codes - D.1.S5,

if the analyzer is equinped with the “Fue! Man-
agement” cn-board computer test option, the
operator can access those tests here, The option
appears during Comprehensive Tests only if
specs have been entered for a Ford or GM D.1LS.
vehicle.

Screen asks “Test Vehicle On-Board Computer?”
{see Figure 106). Press:

[1] “YES," to go to the test;
[2] “NO™ 1o skip it.

TEST VEHICLE
ON-BOARD COMPUTER 7

[1]ves

[2]n0

’ )

Figure 106
{if the analyzer is not equipped with this optional
test, the screen prompts “TEST NOT
AVAILABLE" if the operator presses [1].}
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summary of On-Board Computer
Codes Test

The specification screen for GM or Ford appears.
Enter engine code and any other specs, as
necessary, Then press [CONTINUE].

For GM Vehicles:

" The test goes right o the fault codes data stream
screen. Prom [.D. and fault codes are displayed.
To move io any other GM data stream screen,
use right of left arrows to page through, or press
numbers to directly select other data stream
menu chaices. {The menu wili not appear an the
screen, in this case.) '

For FORD Vehicles:

Periorms "EEC-IV Engine Off seli test. A brief '

explanation of procedures follows. For complate
information, see “Fuel Manageme nt” instructions.

On-Board Computer Tests

1. From the "Test Vehicle On-Board
Computer?” screen, press [1]for YES. The
GM or Ford specifications screen appears
{see Figure 107).

P

GM CCC SPECIFICATIONS
'GURRENT VERICLE DATA:

1888 PONTIAG 7L
ENGINE CODE &

CHANGE YEAR

[2] GHANGE HAKE

GHANGE DISPLACEMENT

[1) crariGE ENGIRE CODE

GM Screan

RICAL DATA

GM GENERAL & ELECT

COnLANT | REH
2o v | Loen
PROMID ... .en B eeee PE14
........... WO

.......... 1] MPH
....... 912.6 PPM

FORD Screen

Flgure 107

2. Use typewriter keypad to enter the engine
code — the 8" character in the vehicle
identification number. (For Ford, press [1]
1o enter the code; for GM press [4].)

Continuad..,
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On-Board Computer Tests fcontinuedd}

3. All other information on screen will be from
the previously entered specs. Enter or
change specs as necessary.

4. Using the proper adapter {(GM or Ford),
connect the A.C.E. diagnostic lead to the
vehicle self-test connector (see “Fuel
Management” instructions for descriptions
of adapters and test leads). Turn key "ON",
but deo net start the engine. Press
[CONTINUE].

{If connector is not properly connected or
key is not “ON" at some point during test,
screen will read “CONNECTALDL.” Correct
the condition and press [REPEAT], or press
[CONTINUE] to continue Comprehensive
testing.}

For GM Vehicles:

The first screen shows "PROM ID,” then lists fault
codes (see Figure 108).

Select other GM data screens by pressing Right
or Left Arrow keys to page through the menu, or
press number keys to select data screens.,

Press [PRINT] from any data screen to record
test information.

Press [CONTINUE] to confinue with Compre-
-hensive testing.

GM GENERAL & ELEGTHIGAL DATA

PROM I
FAULT CODES .
\'EHI'ELESPEEI:I R

DESIRED iDLE RPM
ENGIHE SPEED

BATTERY YOLTAGE . .....
ENGINE RUNHING THME. . ..
COOLANTFAH. . ___.___.

EmNﬁHUE | FRINT t-'|cLEm|

Figure 108
For Ford Vehlicles:

The first screen lists instructions for preparing the
vehicle {see Figure 109). Follow these instruc-
tions carefully and make sure the leads listed are
connected.

s =
FORD EECIV SETUP

=CHECK BACUUM HOSES, AlR CLEAMER,
INLET DUCTS, ELECTRICAL COHNECTORS
AND COOLANT & THANSMISSION FLUID

-CHEGK PRGCESSDR, SENSORS, AND
ACTUATORS

PLACE TRANSMISSION IN PN, SET
PARKING BRRAKE, BLOCK DRIVE WHEELS

~TURN AGGEZDORIES FF (AYC GFF)
-GONHEGT:
~GHEEN i1 LEAD
~SECOHDARY LEADS(3)
-TEMPERATURE FROBE

%+ START ENGINE <

Figure 109
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Ford Vehicles (continued)

Start the engine as prompted and petform & 2-
minute warmup. Follow screen instructions.

NOTE: If the engine will not start, press
" [CONTINUE] 10 proceed with Comprehensive
testing.

After warm-up, shut engine “OFF” and leave key
“ON", as screen prompts. Make sure all self-test
connectors are connected. Press [CONTINUE]
. to read fault codes.

After fault codes are read, press [PRINT] to
record the data.

Press [CONTINUE] when ihe last test screen
appears. The display screen reads “TEST
COMPLETED"” {see Figure 110}

TEST COMPLETED

|GﬂNﬂNUE BACKU® REFEAT ABﬂHTi

Figure 110
Press [REPEAT] to run the test again.

Press [BACKUF] 1o back up through the
computer codes test.

Press [CONTINUE] to continue with Compre-
hensive testing.

Visual Check

The visual check screan allows the operator 10
inspect several important safety or performance
related items on the vehicle before Comprehen-
sive testing. The engine, key and electrical
scoessories must be “OFF” at this time.

Enter [1] or [2] to pass or fail each item in ihe
visual check. Enter [3] t0 pass all visual check
ams. Results of this visual check will appear in
“Results” report (see Figure 111},

g g - k

HNSES

KATIIATOR

COOLFNT

EHGIME OIL

E¥MAUST SYSTLH

DURIVE ®ELTE

EATTERY LABLEZ
EOTTERY VOLTAGE .
EATTERY TUKRENT DRAILN

EWGIHE OFF
KEY OFF

| [} visuaL XTEM PASS
[E visuaL ITER Fall
3] aLL vISUAL PASE

ACCESSORIES OFF

Flgure 111

If the reading for battery voltage shows 100 low
for testing, messages appear showing corrective
action. The operator may continue testing hiow-
ever diagnostic information based on the battery
test will not appear on the “Results” report {see
Figure 112).

-

b

AalR FILTER

HOS5ES

RADIATOR

CODLART

EHGINE OIL.

ExHAUST SYSTEM

ORTYE BELTE

BATTERY CAELES
EATTERY WOLTAGE
DATTERY CURRENT DRAIN

FASS

Figure 112
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Battery Test

AG‘AUT.'ON: Observe baltery safety pre-
cautions listed under “Safety” in the “Introduction”
section. '

For details on how the Battery Test works, refer
to the “Service Tests” section.

Things to consider after testing the battery:

1. fbattery marking agrees with rated C.C.A.
shown on the display, press [CONTINUE]
twice (see Figure 113).

 BATTERY TEST

GPEN CET.YOLTS B4 YOLTES
LOAD VOLTS @ YOLTS
AYAILABLE CCA -]

BATTERY TEHNF. + 91.8 DEG.F

FATED CCA = @

m CHANGE RATED CCA

COWT ITHLE

L -

Figure 113

2. HWhattery marking does NOT agree with the

C.C.A. rating on the dispiay screen, press

[1] and then enter the rating of the battery

actually installed in the vehicle. Press
[CONTINUE].

3. In some cases the analyzer will need to
know if the battery has been charged.
Answer YES or NO as appropriate when
this screen appears {see Figure 114).

BATTERY TEST

OPEN CKT. VOLTS
LOAD YOLTS
AYAILABLE GGA
BATTERY TEMP.

1244 VOLTS
10.23 VOLTS

221
+71.8 DEG.F

HATED GCA=0
1 GHANGE RATED CGLA

Figure 114

When voltage is too low for testing, the test
displays voltage and stops battery testing.

When voltage is sufficient for testing, a series of
tests are performed, information is stored for
diagnostic purposes, and the screen presents
the test results.

The Battery Test is complete when all four items
are filled in on the display and "CONTINUE”
appears at the bottom of the screen {see Figure
115).

o~

BATTERY TEST

OPEN CKT. YOLTS
LOAD VOLTS
AYAILABLE CCA
BATTERY TEMF.

CAUTION: BATTERY UNRER LOAD
10 5EC.

Figure 115
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Cranking Test - CONV

4. @et in the vehicle driver’s seat. Take the
remote control pendant and a copy of the
specifications, if you have them. You wilk
have to operate the accelerator for the next
several tests.

2. CAUTION: FPlace the transmission in

“PARK" or “NEUTRAL" {(manual
transmissions only). Set the parking brake.
Make sure the vehicle cannot roll. if
necessary, chock the wheels.

a. Follow the screen prompts and crank the
engine until it starts (see Figure 1 B). The
analyzer temporarily disables the igniticn
primary so it can read cranking values. After
a few seconds, the ignition is re-enabled.

"

BATTERY TEST

OPEH CKT.YOLTS : B4 YOLTE

LO/D YOLTE 8 YOLTS

aYRILABLE CCH 2

+ 9i.0 DEG.F

BRTTERY TEMF.

REFLACE BATTERY

EOHT IHUE FEFEAT] =]
Figure 116

NOTE: The cranking test automatically chacks
primary, secondary, and current probe signals.
If any are missing, a Cranking Test Setup screen
appears, allowingthe operatar to correct the fead
hookup, or to select a different trigger mode. See
“Setup” in the “Service Tests” section for trigger
mode information. Make any changes, if
necessary, and press [CONTINUE] 1o return 1o
the Cranking Test.

Under certain conditions, one of two messageé
might appear on the Cranking Test screen:

“ENGINE WILL NOT START” - This
message appeass if the engine does not
start after ignition is re-enabled. Starl the
engine if at all possible. if engine cannot
. start, press [ABORT). Limited, “No-Start”
diagnostics will appear on results. The
engine must be in runningd condition before
‘a full comprehensive can be performed.

"ENGINE DIESELED" - If the engine fires
the fuelfair mixiure without an electric spark
(dieseling) because of pre-ignition or other
reasons, the rest of the Comprehensive
iests can stll be done. However, com-
pression information will not be reported.
Certain enginss that have exiremely long
dwell times during cranking may trigger this
message.
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Cranking Test Results

The top of the screen shows Compression Per-
centage (see Figure 117). Each cylinder is com-
pared with each other cylinder. The best cylinder
is given the valug “100.” The computer then does
the math which convers the value of the other
cylinders to a percent of the best cylinder.

All other ¢ranking values are also shown an
screen.

-

CRANKING TEST
CYLw 1] 8] 3| 4] &5

COMP. %

CRAHKING ¥YOLTE
CRAHKIHNG CURRENT
CRAHKIHG YACDUUM
CRANXING SFEED
CRANKING DHELL
CQIL INRUT YDLTE
HYDRACAREDNSE

CRANK ENGINE UNTIL IT 3TRRTS

Figure 117
Cranking Test - D.L.S.
Leads Required:

D.1.S. Secondary Leads
Green #1 Pickup;
White Clip;

Secondary Yellow Lead;
Gray Amp Probe;

a L J » [ ] »

For Complete Screen, Add:

« Battery Load Clamps

« Yellow Primary Clip o the Positive {+)
battery terminal;

« Vacuum Lead;

» Exhaust Gas Probe

+« D.L&. Primary Lead (i Primary Trigger is
selected).

CAUTION: Place transmission in "PARK"
or "NEUTRAL” (manual transmissions
oniy). Set parking brake. Make sure vehicle
cannot roll.

Follow the instructions on the first cranking
screen to disable ignition. The instructions
shown depend an which vehicle is being
tested: ' '

3.0L Toyota and GM PFE {(Ported Fuel
Injection} Vehicles: '

111_

“2-_

IIS‘_

-~

DIS CRANKING TEST

1- TURN IGHITIGH ON

e- PRESS ACCELERATOR PEDAL
~ ALL THE WAY DOHN

3= BEGIN CRANKING ENGINE
UNTIL PROMPTED TQ RELEASE
ACCELERATOR PEDAL

Flgure 118
TUREN IGNITION ON"

PRESS ACCELERATOR PEDALALLTHE
WAY DOWN", AFTER the ignition key is
“ON." This will cause the computer on these
vehicles to inhibit fuel flow because it is put
in a flood mode.

BEGIN CRANKING ENGINE UNTIL
PROMPTED TQ RELEASE ACCEL-
ERATOR PEDAL" WHILE HOLDING THE
ACCELERATOR PEDAL DOWN, crank the
engine until prompted to release the pedal.
The analyzer takes a few seconds to read
cranking values and then displays the
results on the screen. When the screen
prompis “RELEASE ACCELERATOR
PEDAL,” do so to allow engine to star.
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_NOTE: |f the engine starts, release the
. decelerator pedat, turn the ignition “OFF” and
repeat the test.

| GM TBI (Throitle Body Infection} Vehicles
(see Figure 119):

~

DIS CRANKING TEST

1 - REMOVE NJECTOR CGABLE
AT THE INJECTOR

2 . GRANK ENGINE UNTIL PROMPTED
TCQ RECONNECT INJECTOR

Figure 119

+. REMOVE INJECTOR CABLE AT THE
INJECTOR" - These vehicles are not
autornatically disabled when the throttle 15
wide open. Remove the injector cable to
disable fuel flow. Remove the rubber or
plastic airflow filter over the injector and
then unplug the cable connector at the
injectar.

o CRANK ENGINE UNTIL PROMPTED TO
RECONNECT INJECTOR” - When results
appear on the screen, discontinue cranking.
Reconnect injectar and starl engine, as the
bottom of the scresn prompis.

Ford, Chrysler/Mitsubishi, and “Other” |
Sysiems (see Figure 120): -

f o

DIS CRANKING TEST
- DISABLE FUEL SYSTEM

4 - CRANK ENGINE UNTIL PROMPTED
TO ENABLE FUEL SYSTEM

Figure 120

“i- DISABLE FUEL SYSTEM" - For
instructions, press [0] to see a Help menu.
From the Help menu, select the type of .
system being tested.. The screen shows
instructions for disabling that system.

NOTE: Selections 4, 5, and 6 are for Ford of
Europe systems.

For examples, see Figure 53, 54 and 55 In the
sService Tests” section. After disabling system,
press [0] to return 1o cranking screen.

s GRANK ENGINE UNTIL PROMPTED TO
ENABLE FUEL SYSTEM - When results
appear on screen, discontinug cranking.
Re-gnabple the fuel system, as bottom of
screen prompts, and start engine.
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D.L.S. Cranking Test Set-Up

During cranking test, the analyzer checks the
rigger. {Remember, the trigger is secondary
unless changed.) If trigger is OK, the Set-Up
screen does not appear. Go on 1o “DIS Cranking
Test Conditions.”

If trigger is faully, & “DIS Cranking Test Setup”
sereen appears (see Figure 121}, This shows the
trigger mode and indicates that the trigger is
either “FALLTY,” or “MISSING."

' . ™

DIRECT IGHITION SYSTEM SET-UP

TRIGGER MODE RECONDARY
TRIGGER oK
# OF CYLANDERS i
FIRNG ORDER 1342
LR B
WAG AEFERENGE i

[1]cHanGE FRIGGER MODE

[Z]eHance Mas REFERENCE

[REPERT)

L P . . ]

Figure 121

When trigger is “FAULTY,” the signal is irregular
or unsteady. When screen reads “MISSING,” the
analyzer is not getting a signat from the trigger
{see Figure 122). In either case, check the sec-
ondary leads to make sure they are connected
securely and have the correct polarity setup.

(CONTHUE]

DIRECT IGNITION SYSTEM SET-UP

PRIMARY
FALULTY

TRIGGER MODE
TRIAGER

CHECK: TRIGGER LEADSE, COIL,

WIRING AND CONRECTIONS

[1]cHANGE TRIGGER MODE
[2]cHECK TRIGGER

Figure 122

If secondary leads were not properly connected,
correct the condition. Then START THE ENGINE
and press [2] to check the trigger.

If trigger is still not OK, press [1] to change the
trigger mode to primary. Connect the D.LS.
primary lead {see "D.1.5. Primary Lead” in the
“introduction” secticn for details). Use the primary
trigger for the rest of the Comprehensive {est.

Press [2] again (with engine running) to check
trigger again. The screen shows that the trigger
is QK. Press [CONTINUE] to return to Cranking
Test.

Other D.L.S. Cranking Test
Conditions

The following messages may appear during
cranking test, under cerfain conditions:

“ENGINE DIESELED” - appears if a cylinder fires
during cranking. This message may also appear
when the trigger is bad (due to erratic RPM
readings). Repeat the test. I this message
appears again, go to Set-Up and check the
trigger.

"ENGINE STARTED; REPEAT TEST” - appears
if the engine started before cranking information
could be gathered. Shut the engine “OFF.” Press
[REPEAT] and run the test again.

" TURNIGNITION OFF AND CHECK CURRENT
PROBE" - appears at the beginning of test if the
analyzer reads RPM but there is no signal from
the current probe (see Figure 123). This mes-
sage may alsc appear it the RPM is unsteady
due to a faulty tngger. Check current probe (grey
amp probe) and make sure it is fully closed
around all vehicle wires coming from a battery
terminal. Check all D..5. leads. Fress
[CONTINUE] to start test again.
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TURN IGNITION OFF AND
CHECK CURRENT PROBE

' Figure 123 _
“ENGINE WILL NOT START; ABORT” - appears
" at the bottorn of the cranking test resulis screen.

¥ vehicle does not start after the cranking test is -
performed (see Figure 124). Start the engine if .

at all possible. if engine cannot start, press
[ABORT]. Limited, "No-Start” diagnostics will
appear on reports. The engine st be in running
condition in order to perform a full comprehen-
sive test. '

-

\

CRANKING TEST

ovLs 11z |42
COMP% i

GRAHKING YOLTE L1 VOLTS
CRANWING CURRENT AT.E AMPE
GRANKIHG VACUUM £ INGHES
CRAMKING SPEED EO0 RPM
CRANKING DWELL HU
COWL INPUT VOLTS 12,6 VOLTS
HYDROCAABOHE GFPPM

ENGINE STARTED - REPEAT TEST
[EORTINUE] FEPEAT]| |PRINT] E|

Figure 124

Adjustment Screen - CONV

: ENGINE SPEED.

| B \
[ RS TMLIRT|

|

M1 TERIF

_
Figure 125
Now that the vehicle is running, this adjustment
screen appears 1o allow the operatorio make any

needed adiustments to the engine before con-
finuing the test.

The Adjustment screen displays:

RPM

Dwell

Vacuum

Engine Temperature

Timing

Exhaust gas values (if avaitable) for:
Carbon Monoxide {percent)
Oxygen (percent)
Hydrocarbons {parts per million)
Carbon Dioxide (percent)

x & - [ ] [ ] [ ]

To display any of the above readings {except
enging femperature and timing) in the center
meter, press the number on the keyboard which
matches the reading item number. To tun the
timing light on, press [6].

Use this screen o make sure the vehicle is ready
for further testing. Check for proper engine temp-
erature, idle speed, and O, {oxygen) readings.
(Low O, means the exhaust probe has been
inserted2 correctiy.)

Check the engine decal for performing idie test.
If specified, place transmission in “DRIVE” after
applying the parking brake.

When ready, press [CONTINUE].
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Automatic Tests

Engine Warm-up - D.L.S.

L

WAIT FOR TEMF. ABOVE 125 DEG. F

‘156(} FIPM| ‘ 100* F ‘

Figure 126
The scraen displays engine RPM and temp-

erature. Wait untit the engine is at least 125°F to
properly prepare the engine for idle report.

Use Velcro strap to attach the engine tempera-
ture probe onto the radiator hose.

DO NOT PRESS [CONTINUE] UNTIL THE
ENGINE 1S 125°F OR WARMER.

Idle Test Setup
Check for these conditions:

+ The engine must be warm.

- Transmission must be in proper gear
faccording to spac).

» T1hechoke (if equipped) must be fully open,

» Theair pump (i equipped) must be working.

When conditions are met, press [CONTINUE].
The analyzer pauses occasionally to take the
readings listed below, then stores the information
and displays it on the screen (see Figure 127).

|OLE TEST YALUE

COIL HNPUT VLTAGE 138 ¥
COIL GUTPUT YOLTAGE 0.0 KV
COIL PRIMARY RES 11 4
BALLAET RES 2 0
CURB ILE SPEED 1024 RFM
IDLE VAGUUM b IN
DWELL ) 101 DEG
HYDROGARRAONS 208 PPM
CARBON MGNOXIDE A e
OXYGEN 62 %
CARBON DKXIDE 121 %

| DWELL YARIATION o DEG |

PLACE TRARSMISSION IN

HEUTRAL OR PARK

GDN‘I’IMUEI IHEPEAT MGKI.IPI I.FLBDHTI

Flgure 127

The Idle Report gives these values at idie:
» Coil input voltage;

Coil output voltage;

Coil primary resistance;

Ballast resistance;

Curb idle speed;

ldle vacuum;

Dwell;

Hydrocarbons;

Carbaon monoxide;

Oxygen;

Carbon dioxide;

Dwell variation

* L] - " - - L J - " L J u

NOTE: \Vehicles with long dwell time
{notably Chryslers) will prompt the
message, "REMOVE A PLUG WIRE.”

Remove any plug wire and press
[CONTINUE]. Then recoennect the wire as
the screen prompts. This procedure allows
the analyzer to get a good look at the
primary ignition system of a vehicle with
iong dwell.

Some of the data does not apply to D.L.S.
vehicles. These will say “N/U”, Not Used.

PLACE THE TRANSMISSICN IN PARK QR
NEUTRAL {MANUAL TRANSMISSIONS). Press
ICONTINUE] after all data is shown.
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Automatic Tests

Secondary KV - CONV

'Leads Required: The KV test samples a series of firings for each
: cylinder, then reporis on individual spark plug
« Green #1 Pickup; burn times {milliseconds) and the following KV
+ White Clip; readings:
. Yellow secondary lead
+ Blue Primary Clip “BURN TIME" - The length of time in milli-

seconds that the spark plug is arcing.

“BURN KV® - The average KV reguired to
maintain the spark. The amount for each cylin-
der’s secondary circuit is stored and shown on
the screen in the proper cylinder column.

“AVERAGE KV" - The average KV required to
intiate a spark. The amount for each cylinder's
secondary circuit is stored and shown on the
screen in the proper cylinder column.

AlCELERRTE

“DELTA KV" - The difference between the min-
imum and maximum KV.

After delta KV is displayed, the operator will be
prompted to snap the throttle wide open and
release it. This action is needed to obtain Snap
KV and Circuit Gap values. :

“SNAP KV” - Secondary KV for each cylinder
is sampled under load caused by engne
acceleration. The highest value is stored and
shown on the screen.

sCIRCUIT GAP KV" - The voltage required o
jurmp the largest air gap {except spark plug gap}
in each cylinder secondary circuit is stored and
shown on the screen.

Repeating this test may yield slightly different
values. This is due to variations in mixture rich-
ness, turbulence, temperature, etc.

Figure 128

This is a good time to leave the driver’s seat. On
most vehicles set the fast idie on the engine to
do the next test.
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Automatic Tests

Secondary KV - D.L.S.

NOTE: For any D.L.S. vehicle with all negative
or all positive firings, secondary kv information
will be displayed in conventional format (see
“Secondary KV - CONV).

Leads Required:
« D.LS. Secondary Leads
« Green #1 Pickup;
= White Clip;
« D.LS. Primary Pickup (when Primary
Trigger i5 selected)

The screen displays tachometer and digital RPM
readout (see Figure 129), Allow enging RPM 1o
stabilize at idle (800 - 1000 RPM), as the screen
prompts. When RPM is stable, press
[CONTINUE].

-

D.L.S. SECONDARY TEST
ENGINE SPEED

1

ALLOW ENGIMNE TO STABILIZE
AT IDLE RPM

Figure 129

Secondary data is collected from the D.1.S,
system (see Figure 130}. The display screen
highlights which data is being collected, as it is
collected.

After a few seconds, the disptay screen reporis
the following KV readings for the Compression
Firings and Exhaust Firings of each cylinder (see
Figure 131):

0.5, BECONDARY TEST

COLLECTING SECONDARY IGNITION DATA:

COMPRESSION FIRING KV

| COMPRESSION FIRING BURN TiME |
EXHAUST FiRING KV
EXHAUET FIAENG BURN TIME

Figure 130

n

T | L (1D |
r

BURH AVS
W

)

L

5

.8 B
1.9 -
[:]

B

)

2

1.9
E . 2

{CONTINUE| {REPEAT] [BACKUP| [ABODRT]

Figure 131

“AVERAGE KV” - The average KV required to
inttiate a spark, averaged over a number of
firings.

*DELTA KV” - The difference between the min-
imurn and maxirmum KV.

“BURN TIME” - The length of time in milli-
seconds that the spark plug is arcing.

Hepeating this test may yield slightly different
values. This is due to variations in mixture rich-
ness, turbulence, temperature, etc.
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Automatic Tests

Fast Idle Test

NOTE: The Fast idle Test will not be performed
on vehicles whose fast idle speed is either not
speoified or is the same as curb idle speed. To
perform the Fast Idie Teston such vehicles, edit
the specifications to show & fast idie speed (must
be greater than curb idle speed).

" s important to follow the prompt for the fast idle
cam screw setting on the lower part of the screen
(see Figure 132). _

—

FAST IDLE TEST VALUE
SPEED e RPM
HYDROCARBOHS 188 PPM
GAARON MONOXIDE A5 %
OXYGEN 58 %
cARBON DIOXIDE 579 %
ENGINE TEMPERATURE 100  DEG

PLAGE FAST IDLE SCREW ON
pECIFIED FAST IDLE GAM STEF
CONRTINUE | WHEN REARY

Figure 132

When the RPM becomes fairly steady, press
[CONTINUE]. The “ONE MOMENT PLEASE"
message appears during exhaust gas sampling,
then the test resumes,

Upon completion of the Fast Idie Test, bring the
engine back to normal idle in order o prepare for
Cylinder Performance. Then press [CONTINUE]L

Cylinder Performance - CONV

These tests check the performance of individual
cylinders. .

: Léads Required:

» Green#1 Pickup;

«  White Clip;

. Secondary Yellow Lead {standard trigger);
+ . Blue Primary Clip

Run the engine at idle {800 - 1000 RPM). Do not
exceed 1000 RPM, When RPM is stable, press

(CONTINUEL

The screen displays “CYLINDER PERFOR-
MANCE TEST IN PROGRESS.” Each cylinder
number is highlighted as that cylinder is tested.

‘When test is complete, the results are displayed
in the form of a bar graph (see Figure 133):

FIRING ORDPER [=]
COHT INUE [FRINT

Figure 133
. Thevertical bars represent the power LOST
when a cylinder is “killed.” The taller the bar,

the greater the power loss. The bars for
each cylinder are arranged in firing order.

«  The “AVG" line shows the average power
loss experienced during the cylinder test.

. The “LOW" line is a caution line. A vedical
bar which ends below or near this line
represents a weak cylinder.
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Automatic Tests

Cylinder Performance - D.1.S.

Leads Required:
« D.LS. Secondary Leads
- Green #1 Pickup;
» White Clip;
+ D.I.S. Primary {if Primary Trigger is
selected).

Allow engine to stabilize at idle RPM (800 - 1000
RPM}, as screen prompts (see Figure 134). Do
not exceed 1000 RPM. When RFM iz stable,
press [CONTINUE].

D.1.S. CYLINDER PERFORMANCE
ENGINE SPEED

[ 1ubd HHN
ALLCW ENGINE TO STABILIZE
AT IDLE RPM
Figure 134

.For GM QUAD-4 vehicles, screen prompts
“STABILIZE THE ENGINE BETWEEN
1200 and 1800” {see Figure 135). A shaded
background shows the range. Use a throttle
adjusting tool to held the RPM. DO NOT
ATTEMPT TO HOLD IT BY HAND. RPM
must be completely stable. When RPM is
completely stabilized within range, press
[CONTINUE]

Return QUAD-4 vehicle to idle when screen
says “RETURN TO |DLE."

While test is running, the screen message says,
“One Moment Please” followed by the mes-
sage, "Calculating Cylinder Performance.”

D.L.5, CYLINDER PERFORMANCE
ENGINE SPEED

..........

|1 G HYM

STABILIZE ENGINE RPM
BETWEEN 1200 AND 1600

Figure 135

Wen test is complets, the results are displayed
in the form of a bar graph (see Figure 136):

i '

D L5 CYLINDER PERFORMANCE

FIRING ©ROER

G'DHTINI.IEl

IHEPEA‘I:" IB&GKI.IFl |AI-UR‘I‘|

7

Figure 136

= There is a bar for each cylinder, arranged
in firing order.

+ The vetical bars represent the power of a
cylinder. The smaller the bar, the lower the
contribution of that cylinder.

« The “LOW" line is a caution ling, set at 50
on the performance scale. A vertical bar
which ends below c¢r near this line
represents a weak cylinder.
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Automatic Tests

High Speed Report

- Bring engine RPM over 2000 and hoid it, as the
“screen prompts (see Figure 137). This high RPM
is necessary for the High Speed Report, and for
the alternator Diode Check. _
\

-

SPEED 1235 RPM
DWELL

VYACULM

HYDROCAREONS

CARBON MONOXDE

QXYREN

CARBON GIQXIDE

REGULATCR YOLTAGE

ALTEANATOR CURREMT

DESIRE RPM ABDVE 2000
MANTAIN UNTIL "CONTINUE®
DISPLAYED

.,

Figure 137
Screen flashes “CAUTION - LOAD” and displays
a countdown for five seconds while applying an

slectrical load to the charging system. This is for
the aliernator Diode Check.

The analyzer then stores the High Speed Report
values and displays them on the screen (see
Figure 138). Hold 2000 RPM or higher until all
the items on the screen are filed and
“CONTINUE is displayed.

-~

Release RPM and press [CONTINUE].

HWaH TEST VALUE
SFEED 1238 RPM
DWELL 7.5 DEQ
VACLULIM O W
HYDROGARBONS 124 PPM
CARPON MONOXIDE 114 %
QXYGEN TE %
CARBGN DOXIDE 849 %
REGULATOR VOLTAGE 1463 ¥
ALTERMATOR GURRENT 4332 A

GONTIHUE

Diode Check

The Diode Check screen shows the atternator
diode pattern. The operator must decide if it is
goad or bad.

Compare the patiern on the screen (see Figure
139} to the patterns on this page.

-

=~

CHARGING TEST

* [aLT, OUTPUT 48 AMPS
REG, YOLTS 13.68 YOLTS

TICHE PATTIERN

NN

[conTInnt] - BRI Feresl [ B

1] DIESEL CHARGING

|

Figure 139

Good patterns have waves with generally even |
lengths and about the same amplitudes. Small
variations are OK. '

Bad patterns have widely varying wave lengihs
and shapes (see Figure 140).

0

-

Opan Dlode or Stater Patiern

Shored Glode ar Siator Patiem

Figure 140

Engine Analyzer Operator's Manual - 91



Automatic Tests

Tisning Tests

NOTE: These procedures simply record timing
values for comprehensive report. To adjust
timing, use the timing feature under “Service
Tests.”

If specifications indicate the vehicle does not
have adjustable timing, the timing tests will be

skipped.

Similarly, total advance timing specifications
were not entered, the Total Advance Timing test
is skipped. If no mechanical advance timing spec
was entered, the Mechanical Advance Timing
test is skipped. (To force these tests to run, man-
" ually enter a spec through the Edit Specs screen
at the beginning of Comprehensive Tests.)

There are two methods for reading timing:

1} Use atiming light;

2) Usethe magnetic timing probe {on vehicles
with probe sockets). If 2 magnetic timing
signal from the vehicls is present, the timing
light on the screen changes to a mag probe

-Hlustration. The analyzer then uses the
magnetic timing signal for all the foliowing
timing tests.

Curing timing tests, watch the RPM meter. The
indicator must be in the shaded area when per-
forming timing tests.

Toial Advance Timing

USING THE TIMING LIGHT: Accelerate engine
steadily to about 2000 RPM. Press [ADVANCE]
ot [RETARD], as needed, to bring timing pointer
to the zero degrea mark. The strabe light is offset
according to vehicle specs, so when the pointer
is at the zero mark, vehicle’s actual timing is on
screen (see Figure 141). When mark is reached,
press {STORE] on the timing light.

EMEINE RPH

0

TIMIHG VAR

0
TIHIHE
|+ 140 |

TOTAL ADVANCE TIMING

¥YOU SHOULD:
RUN ENGINE
AT 2000 RPFM

Figure 141

NOTE: Tap [ADVANCE] or [RETARD] button to
move in one-half degree steps. Hold button down
to move in three degree steps.

USING MAG TIMING PROBE: Accsierate
engine steadily to about 2000 RPM. When speed
stabilizes, press [ENTER].

NOTE: Some types of vacuum advance sys-
tems require supplementary vacuum from the
analyzer for total advance testing. See man-
ufacturer’s recommendations for vacuum inform-
ation. Use the analyzer’s vacuum pump feature
to supplement vacuum. Connect the vacuum
pump to the vacuum meter with a T-fitting.

Timing Variation

Timing variation shows the difference in ignition
timing belween the earliest and latest firing
cylinders, {Vehicles with unaven cylinder firing,
for example, some GM V-8's, show wide variation
because of engine design.)
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Automatic Tests

Mechanical Advance Timing

USING THE TIMING LIGHT: Accelerate engine
steadily to about 2000 RPM, with vacuum dis-
connected from distributor.

Press the JADVANCE] or [RETARD], as needed,
'to bring timing pointer to the zero degree mark.
The strobe light is offset according to vehicle
specs, so when pointer is at the zero mark,
vehicle's actual timing is on screen (see Figure
142). When mark is reached, press [STORE] on
the timing light.

-

ENGINE RFPH

0

TIMIHG VAR

5
T ING
- L+ 140 |

MECHANICAL TIMING

you SHOULD:
REMOVE VAGLLM
FROM DISTRIBUTOR
RUN ENGINE

AT 2000 RFM

Figura 142
NOTE: The pointer might line up with zero right
away, if the vehicle engine timing agrees with the
spec.

USING MAG TIMING PROBE: Accelerate en-
gine steadily to about 2000 RFM with vacuum
disconnectad from distributor. When speed sta-
bilizes, press [ENTER].

Basic Timing

EHGINE RFH

£

[TIAIAG VAR ]

3

TIHIG

BASIC TIMING

L YOU SHOULD;

AUNM ENGINE AT IDLE
AEAD YEHICLE L ABEL
FOR

TIMING INSTRUGCTIONS

Figure 143

USING TIMING LIGHT: Follow vehicle labet in-
structions for basic timing. Press [ADVANCE] or
[RETARD] {as needed) to bring timing pointer to
zero degree mark. When mark is reached, press
[STORE] on the timing light. '

NOTE: The pointer might line up with zero right
away, If the vehicle engine timing agrees withthe
specification.

USING MAG TIMING PROBE: Follow vehicle
label instructions for basic timing. When engine
speed stabilizes, press [ENTER].
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Automatlc Tests

Timing Summary

The testing portion of the Comprehensive Tests
test series is complete. The resulis of the timing
tests are stored in memory and displayed on the
screen {see Figure 144). Press JCONTINUE] to
return to the Automatic Testing menu screen.

-~

TIMING TESTS

BASK:
TIMING 220 DEQ
ENRINE 3PEED 1ig2 RPM
MECHANICAL
115 DEG

ADY
ENGINE SFEED 1047 RPM

TOTAL
74  DEG

ADY
ENGINE S3FEED 1024  RPM

RECONNECT YACUUM HOSES ETC.
TESTING COMPLETED. ...

|(:{JN"IINI.IE} FIF_F'EATl [BAGKUFI IABOH?I

Figure 144

NOTE: Press [REPEAT] fo return to the Totai Ad-
vance Timing screen.

The mechanical and total advance vaiues on this
screen do not include basic timing.

Summary

The operator regains control of the unit when the
menu screen appears (see Figure 145). Select
"RESULTS” to review the test results on the
screen, or to obtain a copy from the optional pa-
per printer for the customer or other reference.

§ A

[1] TECHNICAL REPORT TO CRT
f2] TECHNICAL REPDRT TO PRINTER
[3] CUSTOMER REPORT TO PRINTER

[4] TECHNICAL & CUSTOMER REPORT
T0 PRINTER

CONTINUE

Flgure 145
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Create Custom Tests

“Create Custom Tests” allows the operator 1o
assemble customized test sequences. These
seguences are then stored in memory and can
be selected at any time from the “Run Custom
Tests” menu selection.

For example, the operator could set up a Custom
Test for a seasanal promotion (this might include
Customer Information, and Battery, Starting, and
Charging tests, etc.). Any time a car comes in for
that promotion, simply run the custom test. This
makes the analyzer flexible, while still quick and
automnatic.

Custom tests are easy to create and run.
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Automatic Testing/Create Custom Tests

Plan Custom Tests Summary Instructions for
' Custom Tests

When creating & custom test, plan it before 1, Select “Create Custom Tests” from Audo-
pushing buttons. Decide which tests 10 include matic Testing menu. if nc custom tests exist

and in which order. Here are a few tips: yet, the screen reads “CREATE CUSTOM

h TESTS (Y/N) ?” (see Figure 148). i one or

+ "Setup” should be included at start of all more customn tests do exist, bottom fine ©

custom tests. ' screen offers three selections: :

.

QUSTON TEST SET-0

« Puttests in an order that makes for an easy,
natural test flow. Avoid having to restart the
test vehicle several times during the test.
For example, put battery test (an engine-

" "OFF” test) before starting test {engine
cranking) before ignition test (engine

running). NGO CUSTOM TESTS FOUND

CREATE CUSTOM TEST ¢Y/K) 7 I

Figure 146

*1. CREATE"-Create new custom test or
edit existing tests.
“3  DELETE” - Remove custom test from
© memoary.
"3 PRINT' - Print one ©r more custom
tests.

2. Press [Y] or make a selection. Foliow the
screen prompts which appear at the boitom
of the screen. For details, see the step-by-
step instructions.

3. After & custom testis created, itappears on
the “Run Custorm Tests” menu (under Auto-
matic Testing), under its assigned title. To
run a custom test, simply seiect it from that
menu.
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Automatic Testing/Create Custom Tests

Create Custom Test

1.

From the Custom Test Set-Up screen (see
Figure 147), press:

Y] no custom tests exist yet;

[1] to create a new test;

[2] to delete a cusiom test from memory;
[3] to print one of more custom tests;
[ABORT]to return to Automatic Testing menu

If the operator presses [1], the botiom line
of the screen will change to read "CREATE
NEW (N} EDIT (TEST NO.).” To create a
new custom test, press [N]. To edit an exist-
ing custom iest, press the correct test num-
ber and see “Edit Custom Test” instructions
on the following page.

The next screen asks “DO YOU REQUIRE
A PRINTOUT OF SYSTEM TEST NUM-
BERS? (YMN)" {see Figure 148). The an-
alyzer will print a list of all of the systemn tests
with their .D. numbers. These .D. numbers
must be entered to create the custom test
sequence. Press [Y] 1o print; [Ni to go on.

Enter the name for the new custom test, as
prompted (see Figure 149). Press [ENTER]
whan finished.

The screen shows the custom test name at
top and reads “ENTER SYSTEM TEST
NUMBER.” OCn the system number print-
out, find the individual test {.3. numbers for
the tests to be included in the custom
sequence. Enter the system test numbers,
in the order planned. Test names appear on
screen as they are entered, along with their
I.D. numbers.

After the last test sequence is entered,
press [ENTER] again to exit the “Create”
mode. The message “EDIT THIS TEST?"
appears at the bottom of the screen. Take
a good look at the sequence on screen and
make sure it is correct. To edit, press [Y] and
see "Edit Custom Test,” below. To return to
first custom test screen, press [N|.

CUSTOM TEST SET-UP

By WINTER RFECIAL

[A[CrERTE] [EIOELETE] [ZIFRINT| [FEORT]

Figure 147

UST0H TEST SET-UP

IO YOU REQUIRE & FRINTOUT
0F SYSTEM TEST NUMBERS ?
ST |

Figure 146

" CUTO TEST SET-UF

ENTER THE HAWE YOU HANT
FOR THIS CUSTOM TEST

ENTER NAME :
|

Figure 149
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Automatic Testing/Create Custom Tests

.~ Edit Custom Teslts

1.

Starting from first custom test screen, press
1] “CREATE.” The screen lists the custom
tests that already exist, along with their iest
‘numbers. The bottom of screen reads
“CREATE NEW (N) EDIT {TEST NO,) 2.
Enter the number of the custom test that
must be edited.

The message “ADD OR DELETE?”
appears. (If starting from within a “create”
routine, begin editing here.) Fress [A] o
add a test; [D] to delete.

If adding a new test, enter the number
where a new test should be inserted (see
Figure 150). If deleting, enter the test num-
ber to be deleted.

CLITIHG CUSTON TEST
AT

===ﬁ=

ENTER SYSTEM TEST HUMEER

@y 236 SET-UP

1) AR

2) 258 PRIMARY CIRCUIT TEST
3) 259 SECONPARY KY

4) 260 IGNITION PATTERNS

~

4. The message "EDIT THISTEST 7" appears

(see Figure 151). This gives the operator &
chance 1o make anothier change. To make
ancther change, press [Y1 and go through
the cycle again. If not, press [N]to return io

“first Custom Test Set-Up screen.

ELITING CUSTOM TEST 3
_IGHITION

@r B5& BET-OF

1% 2569 TACH DHELL

2y 2= PRIMARY CIRCUIT TEST
3 B39 SECOHDARY KY

43 EBQ IGHITION PATTERNS

EOIT THIS TEST ctY¥~HX 7 B

Figure 151
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Delete Custun'i Test

Press [2] from the first Custom Test screen. The
message "ENTER TEST NQ. OR “A" FOR ALL
TESTS" will appear.

Fress the number of the test to be deleted. The
analyzer will remove that test from memory.
Press [A] to remove all custom tests from
memory.

Print Custom Test

_ Press [3] from first Custom Test screen. The mes-

sage “ENTER TEST NO. OR “A” FOR ALL
TESTS" appears. Press the number of testto be
~ printed or press [A] to print out all custom tests.

Run Custom Tests

Select Automatic Testing from the Master Menu.

Then select "Run Custom Tests,” The tests cre-
ated by the operator will be listed and numbered
on screen, starting with 0. Press the number of
the test to run,

if No Custom Tests Exist Yet

If the operator selects “Run Custom Tests” whan
no custam tests exist yet, the program offers the
chance to create one. Follow the screen
messages to create a test (see “Customn Test
Setup” instructions for details). After creating a
test, the program will return to the "Run Custom
Tests” menu.

Command Bar Appears During Customn Tests
VWhile running a custom test, the cormmand bar

appears between individual system tests (see
Figure 152):

k1 MISSIHG

PRIMARY HMISEING

SECONDARY HISSIMG

& OF CYLIHDERE &

FIRING ORDER 1 & 3 4 % 6 7 H
PRIMARY CIRCUIT STAHDARLD

4 CYCLE

HAG REFEREHCE )

NCGATTRUE] [REPEAY] [BACEUF} [REORTI|

Figure 152

“CONTINUE” - Continue with the next stepinthe
sequence.

“"REPEAT” - Repeat the last test or procedure
performed.

*"BACKUP” - Back up to a preceding test or step.

“ABORT” - Discontinue testing and return to the
Custom Tests menu.

This gives control over the flow of the custom test
after it has been entered.
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Dealer Identification .'

This screen shows the gealer information avail-
able when Dealer 1D is selected {see Figure 153).
" the information is appropriate, it can be printed
on the paper printer by pressing [1] on the num-
~ eric {red) keypad.

er— o = t—— —)
DEALER 1D

BEAR AUTCMOTIVE

2855 JAMES DRIVE

MEW BERLIM» WI. 53131
PHONE#% &14-78&-3212

A EFNEN GO FOR BEARR | eldedaem
WHERE THE CUSTOMER COMES FIRET!

[1] PRINT
[E) chanGE

L™

Flgure 153

To change the information, (update the message,
for example}, press {2} on the numeric (red)
keypad.

NOTE: Before insenling new information on a
line, press [CLEAR]. This will ensure that any
previcus information is deleted. After entering
new information, be sure to CLEAR any un-
wanted information from the remaining lines.

Automatlc Testing/Dealer ldentification

Prompting messages help arrange information
in a convenient form {see Figure 154); however,
any message placed on any line {any combina-
tion of 34 numbers of leiters) can be printed.

|

ENTER NAME:
BERR AUTOMOTIVE

ENTER ADDRESS:

2855 JAMES DRIVE

ENTER CITY STATE ZIF: .

NEW BERLINs. HI. 53151

ENTER PHONE®

414-786-5212

ENTER MESSAGE:

EFUFREN G0 FOR BEAR | FENEKEX
ENTER HESGAGE!

ENTER HESSAGE!
WHERE THE CUSTOMER COMES FIRET!

Figure 154
To print, press [1].

Information entered on the Dealer 1D screen (s
stored in the long term (battery supported)
memory, and is saved during power “OFF” and
“RESET" conditions.
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Customer Information

This screen shows the customer infermation
available when the screenis selected {see Figure
155). If the information is appropriate, press [1]
on the number {red) keypad to print the informa-
tion on the optional printer.

CUSTOMER INFORMATION

EILL JONES
63 H ELM
MOMRDE. OH

45311

FHOME# 555-1233
LICENSE PLATE# AfAlll
HILEAGE: 1234356
YIH& HRFU4432TTG

[Z] PRINT
{g] cHanGE
CONT INUE

Figure 154
To enter or change information, for a different

customer for example, press [2] on the numeric .

keypad.

NOTE: Before inserting new information on a
line, press [CLEAR]. This will ensure that any
previous information is deleted. After entering
new information, be sure to CLEAR any un-
wanted information from the remaining lines.

Prompting messages helps arrange information
in a convenient form (see Figure 156).

r

4

ENTER HMAME:

BILL JONES

ENTER ADILRESSs

83 W ELM

ENTER CITY STATE ZIP:
MOMROE: OH
ENTER PHONE#

45311

295-1233
ENTER LICEMSE PLATE#
RAAI11

ENTER MILEAGE?®
122456

ENTER YIN#
MRFW44325TG

Figure 156
To print, press [1].

NOTE: The current date and time will avtomat-
ically appear on each printout.

Information entered on the customer screen is
NOT stored in the long term (battery supporied)
memery, and is lost during power “OFF” and
"RESET” conditions.
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Specifications

Specifications are held in memory until replaced
by anather set of specs or until power is shut
“OFF” or the "RESET” button is pressed.

ENTER SPECIFICATIONS

[1 JmPuT SPECIFICATIONS FROM DISK
[z ]DisPLAY SFEC TO CRT '
[E]ousPLAY SPEG TO PRINTER

[ JeviT sPECIFICATIONS

[E]PUT SPECIFIGATIONS FROM WAHD

Fiure 1?
input Specifications From Disk

To input specs from the disk, select the vehicie
year, make, model, and then such information as
transmission type, engine size, and i.d. number.
Based on operator selections, the computer
reads a set of specs into memory, and displays
them on the screen.

1. Press [1]. The top of the screen prompts a
series of steps, beginning with “SELECT
YEAR" then “SELECT MAKE," eic. At each
step, move the curser (reverse video bar)
1o the correct selection and press [ENTER)].

There are two ways to move the cursor here:

«  For numeric information (such as Year), use
the arrow keys. Up and Down arrows move
curser up and down the columns, Right and
Left arrows move cursor between colurmns.

« - For atphabetical information {such as Make
or Model}, press the first letter of the desired
.selection. The cursor automatically moves

to the first itern baginning with that letier.
From there, press that same letter repeat-
edly to move through selections beginning
with that letter, or press the down arrow key.

2. Select each item as the screen prompts.
For most vehicles, the operator will be
required o enter: Year, Make, Transmis-
sion Type, Engine Size, Emissions Region,
and Identification Number.

This information is usually printed on an
emissions decal somewhere in the engine
compartment {often on the inside of the
hood, or on the fan shroud).

9. After the necessary information is entered,
the screen shows the selection.

If the information is not correct, press
[BACKUP] to go back and re-enter. Or
press [REPEAT] to start over.

If information is correct, press [ENTER].
The screen reads "READING DISK,” then
“SPECS FOUND.” Specs are read into
memory and first specs page is showh on
the screen. Press [CONTINUE] to page
through all the specs.

Continued..-
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Specifications (confinued)

Display Spec to CRT / Display Spec
to Printer

Press [2] to show the specs currently in memory
on the display screen. Press [CONTINUE] to
~ page through specs.

Press [3] from Specs menu to print specs cur-
rentty in memory.

Edit Specifications or Input Operator
Specitications

1. Press [4]. Screen shows specs currently in
memary, and the curser (reverse video bar)
appears on specs in first line.

2. Use arrow keys to move cursor to the
correct line. Then type inthe new value and
press [ENTER].

3. Press[CONTINUE]to return to specs menu.
The new value(s} are entered in memory.

This procedure does NOT alter the specs on the
disk. When new specs are selected {or shut
power "OFF” or press [RESET]), the changes will
be erased.
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“Technical Reports

Atthe end of Comprehensive testing the operator
“ may choose to print Technical and/or Customer

Reports. The operator can also print reports by
 selecting “Results” from the Automatic Tests menu.
" The reporis will be printed with dealer ident-

ification and customer information headings.

The Technical Report is in two sections (see
- Figure 158}

LLLS L] b pia
TRMHH 1COL REPORT
. EfIHPREHEMREIVE [HITR
Auasdisndpddmirerradi K R LY Lhabl AN FEEER

dpana DN=BWHAD CQRAHATER TEETS #veadd

TES] WET REGeITED

----- WIniwy TEETE #rrd=d

AR FILTER PFRl

HOEEE FASS
mRLLIATOA FRERF
COOLANT FRSX
EnGiref DIL BAST
EXWsST BYETEH L]
GHIVE BELTX PRSF
payFRAaY DRELEE FiE
TERT TEET RLELAT FACEIF ICAT LOW
Min,  MOW.  HRE.
svaphs BEATTERY TCETS sssnss
1. CURREST OFFEN .1 A
B, DoW iE. T W 124 - -
I LAk . J0. 44 Y - - -
%, TLG AT 195, 2 DEA F. =g EChR - £24r -
Anepen CAAOE IS SYBTER #+sraa
E. BETT W, FLoimk WDLT - .5
&, CUmRENT 186, B M8 - o =
T, wACiae AT. T IW - - -
DELL WAl
9. BRERD ETh i =] - - -
ig, COTL FrelT W - WOLT - -
[ = Se PP - - -
------ Luamiiey SvETEH 211aass
en REG, WHT id. T M 13,4 - 14§
3. PAT, CLMAEMT [T - -
Ju. kAl DRTTERN B0
Frpesn PAIMANY WLV G0N sessss
15, BOTL IWet W -0 WOLT - -
IE. COIL PRI. AEE, L EIT)
17. BELLAST REG. HAU
18, AVE. BWELL H/AR
19 DWHELL WAR N
----- o+ TiMind TESTI maasay
%, BAGIC TIM1MEG B LEI 5 - Toaa -
1. Bakic TIHTNE + W0 FTEC - LI

PINOHCE TEETE NOT FEQULRED

Figure 158

-~ Technical and Customer Reports

Comprehensive Dala: :

This section shows test results arranged accord-
ing 1o vehicle systems. For exampte, all inform-
atiori conceming the fuel system is presented
under a single heading. Specifications appear

" in & column next to test results. This allows quick

comparison of test results with spec data.

Diagnostic Resufts: -

This part of the report lists “Diagnostic Mes-
sages.” These messages provide information
about vehicle problems, according to the
Comprehensive Data collected during testing.

" Across from each message are the line numbers

of the relevant data {see Comprehensive Data
section of the repart}. oo

(n the following “Diagnostic Messages” seciion
of this manual, all messages are listed alpha-
betically. After each message is a full explan-
ation, along with service tips and suggestions for
further diagnosis.

lf the operator did not enter specifications for the
vehicle tested, the analyzer cannot make a diag-
nosis for most vehicle systems, "OUT OF SPEC”
or a similar message will appear.

Confinped...
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Techrical and Custamer Reports (continued)

Customer Repbrts

The Customer Report is designed io be used as
a selling aid. It includes the dealer identification
and customer information headings. The report
is written in easy-to-understand language, suit-
able for presentation 1o a customer {see Figure
189).

[ELII LI L LL LA Rl bty dadrd FAREFAFESEEERFEE Famd
- CUETOMER REPORT -
* DIRGNETIC REBULTE -
- o o o R * AFEFAFEASAREFREY AW I RET AL

sa+eby N=R0ART COMFUTER TESTE 4#8sss

TEET wioT MECLESTED

mdbabp VIALN TESTE ssbsde
AIR FILTER o PAGS
0D ING/HERTING Ev4TLA HOBES - RALL BAES v
RGO [ATAR — PNYEE
COOLANI FLUID ~ POSE
EMGINE OIL = Pois
EXHAET $VETEW - PR
GAIVE RELTE = ful PSS
RATTERY LAGLES = PATE
wenesn BRTTERY TEGTE »dmuns

SoanDh BATTERY - PAGSED AL COMPUTER TEHTEE .

UWFrsy CRAMKING EYGTEHN swsads

B000 CRAMKING BYSTEW - PAEE ALL COMMITEN TEBTE

ealids CHGRATME BYHTEH sapsas

CwuEMG SYSTEM G000 = FRASED ALL COMPUTER TESTA

Yadwnd FRIMARY JGHITION sesses

Farann TIMING TEBTR anssss

THE TIHTHE YEAT 1E WOT APRLICAME TS THIS WEHICLE

#asrus GECONDARY IGHITION =asddds

SECONOARY IGMITION BYETIM G000 - POADOED AL COWMFTER TEETH

+penes FUEL BYRTEH ssaxms

FUEL &YETER GOOD = PASBED ALL COWSUTER TERTE

ahadae CYLINDER PERFORmACCE +edsan

ENGLME EYRTEM -~ PNERED ALl CORPLANER TRRTH

ALL IMEFELTIDME AHD TERT REGILTS ARPPLICAEBLE AS LF THE
PATE AMD TIME G®HOHN. REDLLTH WY DIFFER AT LATER MATE
owk TD ADED WEHIDLE SERYICE, RONLATHENTE S iet
MILERGE.

dadasanEnhssainwaa

aArAREL S wva:mqm N.I;M'II‘-E I'IIF.I‘ Tusisess

Figure 158

Printer Buffer

The Printer Buffer is completely automatic in op-
eration. it accepts information fram the analyzer
at high speed, and sends the information to the
printer at printing speed. The analyzer can con-
tinue to work without waiting for the printer to
finish a report. When the "CONTINUE" prompt
appears, the analyzer is ready for use, even if
the reports are still being printed. Lengthy reporis
may still cause a brief pause in analyzer opera-
tion, however.
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Diagnostic Messages

The analyzer computer compares vehicle per-
~ formance {measured during testing) to the
vehicle’s specifications, Based on this com-
parison, the computer generates a series of
diagnostic messages which are printed out on
technical and customer reports. These mes-
sages generally indicate what probably needs to
be serviced. The operator should use his ex-
perience along with the messages {0 pinpoint
vehicie problems.

This section of the operating instructions lists all
diagnestic messages contained in computer
memory. The messages will appear in alphabet-
ical order in this manual. Following each mes-
sage is a short discussion of what triggered the
' message and some suggestions and hints to fur-
ther pinpoint the problem.

DIS Messages — messages that will appear only
after DIS Comprehensive testing are listed sep-
arately at the end of the “Diagnostic Messages”
section.
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Tips For Using Diagnostic Messages

1. Review the test data that triggered each
message o understand what is happening
in each vehicle system. Each diagnostic
message that appears in the "Diagnostic
Results” sectian of the Technical Report has
a number printed after it. The number refers
to the line numbers of the “Comprehensive
Data’ section of the Technical Report. Look
at the lines indicated to see relevant data.

2. It test data seems OK, incorrect specifica-
tions may have been entered for the
Comprehensive Test. To check, select
“Specifications” from the Automatic Testing
menu and review specifications.

3. Find the diagnostic messages in this sec-
tion of the manual and consider the recom-
mendations listed for each message.
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Diagnostic Messages

ABNORMAL SPARK PLUG SNAP KV,
CYLINDER XX; CHECK SPARK PLUG
CONDITION FOR FOULED PLUG:

Based on shap KV measurements, one of more
cylinders had abnormal KV requirements. This
is probably caused by a fouled spark plug. For
furthér testing, use Power Check or Ignition
Pattarns. -

ABNORMAL SPARK PLUG VOLTAGE
CHANGE, CYLINDER XX; CHECK SPARK
PLUG WIRE:

Based on KV measurements, one or more
cylinders had abnormal KV requirements. This
is probably caused by a bad wire. Also- check
Spark Plugs. For further testing, use the Ignition
Patterns or Multimeter. ' o

ADJUST FAST IDLE SPEED:

Based on fast idle speed and specification
information, the fast idle speed is not set 10
manufacturer's specification and is outside the
+/- 100 RPM tolerance for vehicle specified. For
further testing, use Adjustment screen,

ADJUST IDLE SPEED:

Based on curb idle and specification information,
the idle speed is outside the manufacturers -
recommendations for the vehicle specified. This
message will also occur if the transmission was
notin the proper gear, as specified by the vehicle
manufacturer, when the test was done. Some
computer-equipped vehicles prevent correction
of this message. For further testing, use
Adjustment screen.

ALL SPARK PLUG SNAP KV HIGH; CHECK
COIL, COIL WIRE CONNECTIONS,
DISTRIBUTOR CAP TERMINAL AND ROTOR:

Based on snap KV measurements, all or most
cylinders had high plug firing KV. This indicates
a problem “common™ to alt cylinders; such as the
cap, coil wire or lean mixiure. The problem couid
also be caused by wern plugs. For further testing,
use lgnition Patterns or Multimeter.

ALL SPARK PLUG AVERAGE KV LOW
(SECONDARY DIAGNOSTIC MAY BE
AFFECTED BY RICH FUEL PROBLEM]J;
CHECK RICH MIXTURE, COIL PRIMARY
WIRING AND COIL WIRE CONNECTIONS:

Based on KV measurements, all cylinders
averaged low plug firing KV, indicating fouled or
worn plugs. Distributor cap problems, very rich
or lean mixtures, and some types of plug wire
problems can alsa cause a plug to leok bad when
it is not. Also inspect spark plugs. For further
testing, use Adjustment screen or Multimeter.
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ALL SPARK PLUG FIRING KV LOW; GHECK
FOR REVERSED COIL PRIMARY AND
FOULED PLUGS:

If the primary wires are connecied in reverse to
the coil, all plugs will have very low KV require-
ments. Remember coils can also be labeled
wrong, or mixture very rich, For further testing,
use Ignition Patterns Test.

ALTERNATOR PAT;!'EHN BAD; SERVICE |

ALTERNATOR:

The alternator pattern was tested and, based on
diode information, found io be bad. For further
testing, use the Charging Test.

AVERAGE DWELL OUT OF LIMIT; ADJUST .

DWELL AND TIMING:

Based on idle dwell and specification informaticn,
the dwell has exceeded the manufacturer’s min/
max talerance, and requires adjustment. When
dwell is changed, timing will also change re-
quiring adjustment. For further iesting, use
Adjustment screen.

BALLAST RESISTANCE OUT OF LIMIT;
CHECK BALLAST RESISTOR OR CIRCUIT
WIRING:

Based on bhallast resistance and specification
information (no ballast resistor specified) ex-
cessive resistance was noted. Check the con-
nections of the primary battery circuit. For further
testing, use Multimeter.

BASIC TIMING OUT OF LIMIT; TEST AND

ADJUST:

Based on timing and specification information,
the basic timing does not equal the
manufacturer's specification {plus an allowakle
tolerance} for vehicle specified. (NOTE: On
computer-equipped vehicles timing is not cor-
rectable in many cases.) For further testing, use
Timing Test.

BATTERY CCA LOW FOR VEHICLE
APPLICATION:

Using the displayed baftery test and vehicle
specification information, the computer has de-
termined that the CCA for the batiery tested is
below manufacturer’s minimum for vehicle spec-
ified. For further testing, use Battery Test.

BATTERY CONDITION FAULTY:

Using the displayed battery test information
along with other data, the computer has
determingd that the battery is in need of
reptacement. For further testing, use Battery Test.

BATTERY CONDITION GOOD:

Using the displayed battery test information, the
computer determined that the battery has passed
a series of tests.
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BATTERY CONDITION MARGINAL:

Using the displayed battery test information, the
computer determined that the battery is no longer
reliable and will fail. It requires replacement in the

. nottoo-gistant future. For further testing, use

Batiery Test.

BATTERY CURRENT DRAIN - HIGH:

The computer has determined that there is a
small current drain from the baitery when the key
is off. Common items to check include trunk light,
hood light, glove box light and the like. For further
testing, use Multimeter.

BATTERY GOOD BUT LOW IN CHARGE:

The. battery has passed a series of tests, but
requires recharging. For further testing, use
Charging Test or Multimeter.

BATTERY TEST INCOMPLETE:

The battery test was not performed and, as a
result, additional tests which require battery in-
formation cannot be done. Use the Battery Test
to obtain the missing data.

CHARGE AND RETEST BATTERY:

Using the dispiayed battery test information, the
computer has determined that the battery’s state
of charge does not allow proper testing to be
done. The battery must be charged and retested
to determine its condition. {NQTE: If this mes-
sage occurs a second time, the battery should
be considered marginal.) For further information,
use Battery Test.

CHARGING SYSTEM GOOD:

The charging system passed & series of tests;
no problem found.

CHARGING TESTS INCOMPLETE:

If charging tests were skipped or aborted, this
message cautions the operatar that they were
not done.

CIRCUIT GAP OR SPARK PLUG KV HIGH;
CHECK COIL WIRE, DISTRIBUTOR CAP
TERMINAL AND ROTOR:

Based on KV measurements, ali or most of the
engine cylinders had a demand for excessive
KV’s. This usually ingicates a problem “common”
to all cylinders such as cap, coil wire or lean
mixture. Also inspect spark plugs. For further
testing, use Ignition Patterns or Multimeter.
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CO INCREASE EXCESSIVE AT CRUISE;
CHECK GARBURETOR, FUEL INJECTION
AND INTAKE AIR SYSTEM:

Based on CO, CO,, O, and other infarmation, the
mixture became rich as the throttle was opened
slightly. For further testing, use Adjustment
screen.

COIL KV OUTPUT LOW; CHECK COIL, COIL
WIRE, DISTRIBUTOR CAP AND ROTOR:

Based on KV measurements, insufficient KV is
being produced by the coil. Use Multimeter to test
caoil and coil wire. Also examine distributor cap
and rotar, For further testing, use Ignition
Patterns. '

CRANKING COIL GUTPUT KV LOW; CHECK
COl., COIL WIRE, DISTRIBUTOR CAF, AND
ROTOR:

Based on battery test and KV information, the coil
output KV at cranking is insufficient to start
vehicle. Can be caused by ignition primary
problem which must be corrected first.

CRANKING HC LOW - FUEL DELIVERY
PROBLEM; CHECK FUEL FILTER, FUEL
PUMP, FUEL INJECTORS, CARBURETOR
FLOAT AND FUEL LINES:

No-start message based on cranking HC,
cranking RPM and battery test information,
insufficient HC (fuel) was detected during engine-
cranking and the enging did not star. Since the
function of a catalytic converter is to burn
aexcessive HC, this message during No Start
could be caused by canverter action. Forfurther
testing, use Adjustment screen.

CRANKING PRIMARY IGNITION MISSING;
CHECK DISTRIBUTOR PICKUP, IGNITION
MODUILE AND PRIMARY CIRCUIT WIRING:

No-start message based on ¢ranking speed,
cranking current, and battery test information, no
ignition primary acticn occurred during cranking.
This problem will also cause “Secondary ignition
Problem” to be displayed. For further testing, use
the Dwell/Tach Test or the Multimeter.

CRANKING SPEED LOW AND CURRENT
ABNORMAL; CHECK STARTER RELAY,
NEUTRAL SAFETY SWITCGH, STARTER
CABLES AND CIRCUIT WIRING:

No-start message based on cranking speed,
cranking current, and battery test information,
there is insufficient cranking speed and abnormal
cranking current. For further testing, use
Cranking Test or Multimeter.

CRANKING SPEED LOW; CHECK STARTER
WIRE GONNECTIONS AND STARTER
CIRCUIT:

Based on cranking speed, cranking current and
battery test information, the starier requires
abnormally low current; cranking speed is also
low. Look for loose starter cables or excessive
corrosion. For further infarmation, use Multimeter.

CRANKING SYSTEM GOOD:

The cranking sysiem passed a series of tests;
ha problem found.
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CRANKING TEST INCOMPLETE:

Based on cranking compression information, the
engine dieseled during the-cranking test. As a
result, the compression data became faulty and -
is not provided. (NOTE: This message can also
accur if the cranking test could notbe parformed.)
For further testing, re-do the Cranking Test.

CRANKING VACUUM LOW - CHECK FOR
VACUUM LEAK; ENGINE MECHANICAL OR
VALVE TRAIN PROBLEM:

MNo-Start Test... Based on cranking vacuum,
speed and timing, there was insufficient engine
vacuumn during cranking to aliew fueiio be drawn
into the combustion chamber. Look fer timing
chain problems and fuel-washed cylinder walls.

CRANKING VOLTS LOW AT BATTERY;
CHECK BATTERY CONNECTIONS AND
CABLE CONDITION:

Based on cranking coil input voltage and crank-
ing battery voltage information, during engine
cranking the battery voitage was below the man-
ufacturer's recommended minimum for the
vehicle speciiied.

CRANKING VOLTS LOW AT COIL; CRECK
CONNECTIONS, BYPASS GIRCUIT AND
IGNITION SWITCH:

Based on cranking coil input voltage and crank-
ing battery voltage, excessive voltage drop dur-
ing engine cranking was detected between the
battery and the coil positive. For further testing,
use the Multimeter.

DISTRIBUTOR CAM VARIATION HIGH;
CHECK FOR WORN OR LOOSE
DISTRIBUTOR, FAULTY POINTS OR
IGNITION MODULE:

Based on individual cylinder dwell, excessive
variation exists from cylinder to cylinder. For
further testing, use Secondary KV and Dweli or
ignition Patterns.

FAULTY COMPRESSION, CYLINDER XX;
CHECK RINGS, VALVES AND HEAD
GASKET:

Based on cranking compression data and RPM
change, the cylinder compression is bad and
cylinder has failed the Power Check.

FUEL ANALYSIS MAY BE AFFECTED BY
FAILED EXHAUST SYSTEM:

Faileg visual test.

FUEL SYSTEM GOOD:

The fuel system passed a series-of tests; no
problem was found.

FUEL SYSTEM TEST INGOMPLETE:

If the fuel system tests were skipped or aborted,
this message cautions the operator that they
were not done,

HIGH HC AT CRUISE; CHECK INTERMITTENT
IGNITION MISFIRE, EGR, VACUUM LEAK
AND TIMING ADVANCE:

Based on exhaust gas values, a problem exists
in the emissions control system. For further
testing, use Adjustment screen.

Engine Analyzer Cperator’s Manusl « 113



Automatic Testing/Diagnostic Messages

HIGH HC AT IDLE; CHECK INTERMITTENT
IGNITION MISFIRE, EGR, VACUUM. LEAK
AND WORN ENGINE:

Based on exhaust gas values and other inform-
ation, a problem exists in the emissions control
system. Far further testing, use Adjusiment
SCreen.

HIGH RESISTANCE BETWEEN BATTERY
AND COIL; CHECK COIL WIRING AND
CIRCUIT CONNECTIONS:

Based on ballast resisiance and specification
information (no ballast resistor listed), excessive
resistance exists beiween battery and coil.
Check connections of the primary ballast circuit.
Far further testing, use Multimeter.

IGNITION TIMING GOOD:;

Based on total advance, mechanical advance
and basic timing infermation, no ignition timing
problem was found.

MECHANICAL ADVANCE OUT OF LIMIT;
- CHECK ADVANCE MEGHANISM:

Based on mechanical advance and specification
information, there is abnormal mechanical ad-
vance as compared 1o manufacturer’s specifica-
tions for the vehicle specified. Look for worn or
sticking advance weights. For further testing, use
the Timing Test or Adjustment screen.

MIXTURE LEAN AT IDLE; CHECK MIXTURE
ADJUSTMENT, VACULM LEAK, INJECTION
SYSTEM OR CARBURETOR (FUEL
DIAGNOSTIC MAY BE AFFECTED BY
SECONDARY IGNITION PROBLEM):

Based on Idle HC, CO, CO,, O,, and other
information, the idle gir/ffuel ratio is too lean for
good idle performance. Review the KV and
Power Check tests to determine if lean idle
condition is result of secondary ignition problem.
For further information, use Exhaust Gas Analy-
sis or Rough idle Test.

MIXTURE LEAN AT CRUISE; CHECK
CARBURETOR ENRICHMENT SYSTEM,
FUEL INJECTION, VACUUM LEAK AND EGR:

Based on HC, O,, CQ,, CO and other inform-
ation, between idle and high speed the air/fuel
mixture has become lean. Look for main meter-
ing (high speed circuit} carburetor problems. For
further testing, use Adjusiment screen.

MIXTURE LEAN AT IDLE; CHECK MIXTURE
ADJUSTMENT, VACUUM LEAK AND
INJECTION SYSTEM OR CARBURETOR:

Based on Idle HC, CO, CO,, O, and other
information, the idle airffuel ratio is too lean for
geod idle performance. Review the data and
make adjustments if possible to abtain the lowest
exhaust emissions with the hest idle condition.
If the vehicle is air pump or pulse air eguipped,
these should be disconnected prior 1o any
adjustments. For further testing, use Adjustment
sSCreen.
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MIXTURE RICH AT IDLE (HIGH HC MAY
INDICATE A POSSIBLE VACUUM LEAK
MASKED BY RICH MIXTURE); CHECK
MIXTURE ADJUSTMENT, CHOKE, AIR
FILTER ASSEMBLY, PCV SYSTEMAND FUEL
INJECTION SYSTEM OR CARBURETOR;

Based on idle CO, CO,, O, and other
information, the idle airffuel ratio is too rich for
good idle performance and economy. Examine
vacuum hoses and perform Vacuum Test to
determine if rich mixture is the result of a vacuum .
nroblem. For further testing, use the Adjusiment
screen.

MIXTURE RICH AT IDLE; CHECK MIXTURE

 ADJUSTMENT, CHOKE, AIR FILTER
ASSEMBLY, PCV SYSTEM AND FUEL

INJECTION SYSTEM OR CARBURETOR:

Based on idle CO, CO, O, and other
information, the idle airffuel ratio is too rich for
good idie performance and economy. Review the
data and make adjustments, if possible, to obtain
the lowest exhaust emissions with the best idle
condition. If the vehicle is air pump or pulse air
equipped, these should be disconnected prior io
any adjustments. For further testing, use the
Adjustment screen.

NO ALTERNATOR OUTPUT VOLTAGE;
CHECK BELT TENSION, ALTERNATOR,
CIRCUIT WIRING AND REGULATOR:

Based on regulator voltage, the charging voltage
is below the battery open circuit voltage. For

- further testing, use Multimeter or Charging Test.

OXYGEN HIGH, CHECK EXHAUST PROBE:

Based on information frem the exhaust gas
analyzer, a condition exists which indicates the
exhaust probe has fallen out of the vehicle
tailpipe. For further testing, use Adjustment
screen.

POOR COIL PERFORMANCE; CHECK COIL
SECONDARY, CONDENSER AND CIRCUAT:

Based on idle coil input voliage, idle coil cutput
voltage, ballast resistance, battery test and idle
dwell, the coil or condenser appear to be faulty.
This message prevents most spark plug
diagnostics from being done accurately, Look for
a coil with a bad secondary, low input volts or a
faulty condenser before repairing other ignition
items. For further testing, use Multimeter or
Primary Circuit Test.

POWER CHEGK GOOQD:

The vehicle passed a series of power check
tests; no problem was found.

POWER CHECK INCOMPLETE:
POWER OUTPUT LOW WITH LOW IDLE

if Power Check test is aborted, this message
cautions operatar that test was not done.
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VACUUM, CYLINDER XX; CHECK SFARK
PLUG, WIRE, CAF, ROTOR, VACUUM LEAK
AND EGR:

- Based on idle vacuum, compression data and

RPM change, the engine vacuum is low and
cylinder has failed the Power Check.

POWER OUTPUT LOW WITH LOW IDLE
VACUUM, CYLINDER XX; CHECK VAGUUM
LEAK AND EGR:

Based on idle vacuum, compression data and
RPFM change, the engine vacuum is low and
cylinder has failed the Power Check.

POWER OUTPUT LOW IN FIRING ORDER,
CYLINDER XX; CHECK SPARK PLUG, PLUG
WIRE, CAP, ROTOR AND CROSSED WIRES:

Based on cranking compression data and RPM
changs, one or more cylinders have low RPM
drop in Power Check,

POWER CUTPUT LOW IN FIRING ORDER,
CYLINDER XX; CHECK CROSSED IGNITION
WIRES, VACUUM LEAK, VALVE OPERATION
AND EGR:

Based on cranking compression data and RFM
change, two cylinders adjacent in the firing order
have low RPM drop in Power Check,

POWER OUTPUT LOW, ADJACENT
CYLINDERS XX; CHECK EGR, VACUUM
LEAK AND VALVE OPERATION:

Based on RPM change, twe cylinders adjacent
in the engine layout have low RPM drop in Power
Check. Igniticn problem could alse be &t fault,

POWER OUTPUT LOW, CYLINDER XX;
CHECK FOR VACUUM LEAK AND VALVE
OPERATION:

Based on cranking compression data and RPM
change, the compression is good but the power
output of the eylinder is low. Chegk for ignition
problems and vacuum leaks for cause.

POWER OQUTPUT LOW, CYLINDER XX;
CHECK SPARK PLUG, PLUG WIRE, CAPAND
ROTOARA:

Based on cranking compression data and RPM
change, the compression is good but the power
output of the cylinder is low.

POWER OUTPUT LOW; ADJACENT
CYLINDERS XX; CHECK SPARK PLUG,
PLUG WIRE, CAF, ROTOR, EGR, VACUUM
LEAK AND VALVE OPERATION:

Based on RPM change, two cylinders adjacent

inthe engine layout have low RFM drop in Power
Check. Ignition problem could also be at fault.

POWER OUTPUT RESULTS MAY BFE
AFFECTED BY LEAN FUEL MIXTURE;
CHECK MIXTURE ADJUSTMENT AND
VACUUM LEAK:

The power output is low on more than one
cylinder and mixture is iean at idle.

PRIMARY COIL RESISTANCE OUT OF LIMIT;
CHECK COIL CONNECTIONS AND COIL
CONDITION:

Based on coil primary resistance and
specification information, the resistance of the
coil primary has exceeded the manufacturer’s
recommeanded maximum tolerance (corrected for
temperature) for the specified vehicie. For further
testing, use Multimeter.
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PRIMARY IGNITION GOOD:

The primary ignition passed a series of tests; no
problem was found.

PRIMARY TEST INCOMPLETE:

If the Primary Test was skipped or aborted, this
message cautions the operator that it was not
done.

REGULATOR VOLTS HIGH; CHECK AND
TEST REGULATOR CIRCUIT WIRING:

Based on diodes, regulator voliage and

- gpecification information, the regulator volts are

higher than manufacturer’s recommended max-
imum for the vehicle specified. For further testing,
use the Charging Test or Multimeter.

REGULATOR VOLTS LOW; CHEGK BELT
TENSION, REGULATOR SETTING, FIELD
 CIRCUIT: .

Based on diodes, regulator voliage and specifi-
cation information, the charging volis are below
manufacturer’s minimum for the vehicle
specified. The alternator diodes are good. For
further testing, use Charging Test or Multimeter.

SECONDARY CIRCUIT GAP VOLTAGE HIGH,
CYLINDER XX; CHECK SPARK PLUG WIRE:

Based on high plug KV and high circuit gap KV,

. one or more cylinders had high KV reguirements.

This is probably caused by a bad wire or other
item which creates a secondary series gap. For
further testing, use the Ignition Paiterns or
Multimeter

SECONDARY IGNITION GOOD:

Based on plug KV, circuit gap KV, max. /min KV,
snap KV and specification information, the sec-
andary ignition appears to be good; no problem
found.

SECONDARY IGNITION RESULTS MAY BE
AFFECTED BY IGNITION TIMING PROBLEM:

Use Timing Test to correct ignition timing
problem. For further testing, use Ignition
Patterns.

SECONDARY IGNITION RESULTS MAY BE
AFFECTED BY LOW IDLE VACUUM; CHECK
VACUUM SOURCE, VAGUUM LEAK AND
ENGINE MECHANICAL CONDITION:

Use Vacuum and Timing Tests for further testing.

SECONDARY IGNITION TESTS INCOM-
PLETE:

Because snap KY and circuit gap KV are
missing, the KV test was aboried. Possible bad
ignition coil. For further testing, use ignition
Patterns or Secondary KV tests. .
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SECONDARY KV CHANGE HIGH, CYLINDER
XX (SECONDARY DIAGNOSTIC MAY BE
AFFECTED BY LEAN FUEL PROBLEM);
CHECK SPARK PLUG:

One or more cylingers did not pass the
Secondary Ignition test, and a lean fuel problem
exists. For further testing, use Ignition Patterns
or Adjustment screen.

SECONDARY KV CHANGE HIGH, CYLINDER
XX; CHECK SPARK PLUG:

One or more cylinders did not pass the
Secondary Ignition test, which indicates a plug
is faulty or has excessive KV requiremenis. For
further testing, use Ignition Pattierns or
Multimeater. '

SPARK PLUG AVERAGE KV LOW, CYLINDER
XX (KV MAY BE AFFECTED BY LOW
COMPRESSION); CHECK SPARK PLUG,
PLUG WIRE AND DISTRIBUTOR CAP
TERMINAL:

Based on KV measurements and compression
information, cne ar more cylindars had low plug
firing KV which indicates a plug is faulty. How-
ever, distributor cap problems, very rich or lean
mixtures and some types of pivg wire problems
¢an also cause a plug to lock bad when it is not.
For further testing, use Ignition Patterns or
Multimeter.

SPARK PLUG AVERAGE KV LOW, CYLINDER
XX; CHECK SPARK PLUG, PLUG WIRE AND
DISTRIBUTOR CAP TERMINAL ;

Based on KV measurements, ong ar more
cylinders had, as an average, low plug firing KV.
Piugs are the most common cause of this
message. However, distributor cap problems,
very rich or lean mixtures, and soms types of plug
wire preblems can also cause & plug to look bad
when itis not. For further information, use Ignition
Patterns or Multimeter.

SPARK PLUG SNAP KV LOW, CYLINDER XX
(MAY BE AFFECTED BY LOW COMPRES-
SION}); CHECK SPARK PLUG, DISTRIBUTOR
CAP AND PLUG WIRE:

Based on KV measurements and compression
test, one or mare cylinders had iow plug firing KV
which may indicate a faulty plug wire, fouled plug
or distributor cap problem. For further testing, use
Power Check, Ignition Patterns or Multimeter.

SPARK PLUG SNAPKV LOW, CYLINDER XX;
CHECK SPARK PLUG, DISTRIBUTOR CAP
AND PLUG WIRE:

Based on KV measurements, one or more
cylinders had low plug firing KV. Plugs are the
most common cause of this message. However,
distributor cap problems, very rich or lean
mixiures and some types of plug wire problems
can also cause a plug to look bad when it is not.
For further testing, use ignition Patterns or
Multimeter.
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SPARK PLUG SNAP KV HIGH, CYLINDER XX;
CHECK SPARK PLUG, DISTRIBUTOR CAP
TERMINAL AND PLUG WIRE:

Based on snap KV measurements, one or more
cylinders had high plug firing KV. Check for faulty
plug wires, faulty spark plugs and distributor
terminal problems. For further testing, use
Ignition Patterns or Multimeter.

. STARTER BAD; CHECK FOR PROPER
APPLICATION AND REPAIR OR REPLACE:

Based on the battery test, cranking current, and
cranking battery voltage information, the vehicle
starter has failed the conditions established for
both a heavy duty and standard duty starter.
Replace starter. For further testing, use Granking
Test and Multimeter.

TEST PRIMARY CIRCUIT RESISTANCE; COIL
PRIMARY AND BALLAST:

Based on primary resistance and ballast resist-
ance, the primary circuit appeared faulty on a
vehicle with long dwell. A manual service test
must be performed to locate the exact cause. For
further testing, use Multimeter.

TIMING SYSTEM OK

TIMING TEST INCOMPLETE:

The timing tests were skipped during Compre-
hensive testing. To obtain timing information, use
Tirning Test.

TOTAL ADVANCE LOW; CHECK VACUUM
SOURCE, ADVANCE MECHANISM OR
CONTROL SYSTEM:

Based on total advance and specification inform-
ation, there is insufficient vacuum advance,
causing low total advance, as compared to man-
ufacturer’s specifications for the vehicle
specified. For further testing, use the Timing Test,

VACUUM DECREASE EXCESSIVE AT
CRUISE; CHECK EGR, RESTRICTED
EXHAUST AND FAULTY CONVERTER:

Based on idle vacuum, cruise vacuum sinks
helow specified level. Check for exhaust
restriction. For further testing, use Adjustment
screen. .

Continued...
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D.L.S. Messages

ALL SPARKPLUG COMPRESSION AVG KV
LOW - SECONDARY DIAGNOSTICS MAY BE
AFFECTED BY RICH FUEL MIXTURE
PROBLEM - CHECK - FUEL MANAGEMENT
SYSTEM - COIL, WIRING AND CONNEC-
TIONS:

Since the low compression KV is common {o all
the cylinders, the problem is probably common
to all the cylinders. Check on-board computer
codes to diagnose fuel management systems, on
vehicles where applicable. Use Emissions Test
Data to check fuel system. If vehicle has single-
point injection, use Lab Scope to check injector.
Use Multimeter to check primary ignition system.

BATTERY CCA LOW FOR VEHICLE APPLI-
CATION: :

The battery CCA (Cold Cranking Amps} is too low
for the requirements of the vehicle.

CO INCREASE EXCESSIVE AT CRUISE -
CHECK FUEL MANAGEMENT SYSTEM -
FUEL INJECTION - AIR INTAKE SYSTEM - O,
SENSOR:

Based on CO, CO,, O, and other information, the
mixture became rich as the throftle was opened
slightly. Check on-board computer codes to
diagnose fue! management systems, on vehicles
where applicable. For further testing, use Adjust-
ment screen. Use Lab Scope to check injsctors,

COMPRESSIONAVG KV AND EXHAUST AVG
KV EQUAL IN ADJACENT CYLINDERS X , X
IN ENGINE LAYOUT: CHECK FOR CROSSED
PLUG-WIRES AT THE PLUGS OR AT THE
COIL:

KV in this pair of cylinders indicates possible
crossed plug wires. Select the correct polarity
setup at the beginning of the comprehensive test.

COMPRESSION AVG KV HIGH AND
EXHAUST AVG KV HIGH CYLINDER X , X;
CHECK PLUG-WIRE - WORN PLUG:

Compression and Exhaust KV are high for this
cylinder, indicating a problem in the secondary
ignition system. For further testing, use Ignition
Patterns.

COMPRESSION AVG KV HIGH CYLINDER X,
X; CHECK WORN PLUG - PLUG WIRE:

The compression KV for this cylinder was high,
and no fuel problems showed up in the emissions
test. So there is probably a problem with the
secondary ignition system. For further testing,
use Ignition Patterns and Muttimeter.

COMPRESSION AVG KV LOW CYLINDER
X, X; CHECK COIL - PLUG WIRE - OR PLUG:

Low compression KV in this cylinder indicates a
secondary ignition probiem. Use igniticn
Patterns to pinpoint the problem. For further
testing, use Multimeter.
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COMPRESSION AVERAGE KV LOW
CYLINDER X,X; KV MAY BE AFFECTED BY
LOW COMPRESSION - CHECK - SPARK
PLUG - PLUG WIRE - COMPRESSION:

Secondary KV test shows low compression KV
for this cylinder. Cranking Test indicates there -
may be a compression problem. Use ignition
Patterns ta check the secondary ignition circuit.
Use Cranking Test to check for compression
problems.

" COMPRESSION AVG KV LOW GYLINDERS
XX OF THE SAME COIL - CHECK - CROSSED
PLUG WIRES - COIL - PLUGS:

Low compression KV in this pair of cylinders
indicates possible crossed plug wires. Selectthe
correct polarity setup at the beginning of the
comprehensive test. if neither of these are the
problem, use Ignition Patterns to check ignition
system. Look for shorted plug or too small spark

plug gap.

CRANKING COILS QUTPUT KV LOW ALL -
COILS, CHECK -COIL- COIL CONNECTIONS

- PLUG-WIRES - CRANK SENSOR - CAM
SENSOR:

No-start based on battery test and KV
information, the output KV of all coill units at

-cranking is not sufficient to stant vehicle.

CRANKING HC LOW - FUEL DELIVERY
PROBLEM - CHECK FUEL FILTER - FUEL
PUMP - FUEL INJECTORS (DROP CARB-
URETOR FLOAT} - FUEL LINES:

No-start because insufficient HC {fuel) was
detected during engine cranking. Since it is the
function of a catalytic converter {o burn excessive
HC, this message during No Start could be
caused by converter action. For further tesfing,
use Adjustment screen. To check injectors, use
Lab Scope.

CYLINDER OUTPUT LOW ADJ. CYLINDERS
iN ENGINE LAYOUT - CHECK - CROSSED
PLUG-WIRES - SPARKPLUG - INJECTION
SYSTEM-VACUUMLEAK - OREGR VALVE -
VALVE TRAIN OPERATION:

Two cylinders that are adjacent in the engine
layout showed poor cylinder performance. This
may be due 1o crossed plug wires. If plug wires
are not crossed, check the injection system;
check for vacuum leak; check EGR system. For
further testing, use Ignition FPatternsor
Adjustment screen. To check injectors, use Lab
sScope.

CYLINDER OUTPUT LOW CYLINDER X, X -
CHECK - INJECTION SYSTEM - VACUUM
LEAK - VALVE TRAIN OPERATION:

Based on cranking compression data and RPM
change, the compression is good, and the
secondary ignition system seems to be good;
however, the performance of this cylinder is low.
Check the injection system, and check for
vacuum leak and valve train operation. For
further diagnosis, use Adjustment screen. To
check injectors, use Lab Scope.
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CYLINDER OUTPUT LOW CYLINDER X , X -
CHECK - SPARKPLUG - PLUG WIRE:

Tests show a secondary ignition problem in the
same cylinder that registered low in the cylinder
performance test. Look for a problem in the
secondary ignition system at this cylinder. For
further diagnasis, use ignition Patterns, Cylinder
Miss Recall. ' '

CYLINDER QUTPUT LOW CYLINDER X , X -
CHECK - SPARKPLUG - PLUG WIRE - FUEL
INJECTOR - FUEL MANAGEMENT SYSTEM -
VALVE TRAIN OPERATION:

This cylinder performs poorly; howeaver,
compression appears to be OK. Use Ignition
Patterns to check ignition. - Check on-board
computar codes 1o diagnose fuel management
systems, on vehicles where applicable. For
further diagnosis, use Ignition Patterns, Cylinder
Miss Recall, and Adjustment screen. To check
injectors, use Lab Scope.

CYLINDER PERFORMANCE ACCEPTABLE:

The vehicle passed a series of power check
tests; no problem was found.

EXHAUST KV HIGH CYLINDER # ___ ___
;CHECK PLUG WIRES - SECONDARY
CONNECTIONS - AND COJL:

The high exhaust KV reading for this cylinder
indicates a gap in the secondary ignition system.
Use Ignition Pattems to pinpoint the probiem. For
further information, use Multimeter,

FAULTY ENGINE VACUUM - CHECK - EGR -
RESTRICTED EXHAUST - FAWLTY GON-
VERTER:

Vacuum meter and exhaust gas values indicate
there is insufficient engine manifold vacuum.
Examine vacuum hoses and perform Vacuum
Test. Check for exhaust restriction. For further
testing, use the Adjustment screen.

FUEL SYSTEM ACCEPTABLE (GOOQD}:

The fuel system passed a series of fests; no
problem was found.

HIGH HC AT CRUISE - CGHECK - INTER-
MITTENT IGNITION MISFIRE - EGR - VACUUM
LEAK - ELECTRONIC TIMING ADVANCE:

The fuelfair mixture is too rich at cruise. There is
probably a problem in the emissions control
system. Check on-board computer codes o
diagnose fue! management systems, on vehicles

. where applicable. For further testing, use the

Adjusiment screen.
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HIGH HC AT IDLE - CHEGK SECONDARY

" IGMITION PROBLEM; ALSO RICH AT IDLE -

CHECK - FUEL MANAGEMENT - AIR INTAKE
- SYSTEM - PCV SYSTEM -FUEL INJECTION
. SYSTEM:

Based on exhaust gas values and other
information, fuel mixture is rich and there is high
HG in the exhaust gases. These symptoms can
be caused by intermittent misfire or other pro-
blem in secondary ignition system. May also be
caused by a problem in the emissions control
system. Check on-board computer codes to
diagnose fuel management systems, on vehicles
where applicable. For further testing, use Ignition
Patterns, Cylinder Miss Recall and Adjustment
screen. To check injectors, use Lab Scope.

MIXTURE LEANAT CRUISE - CHECK - FUEL
. MANAGEMENT SYSTEM - FUEL INJECTION
- VACUUM LEAK - EGR SYSTEM - O,
SENSOR:

Based on HC, O, CO, CO and other
information, between idié and high speed the air/
fuel mixture has become lean. Check on-board
computer codes to diagnose fuel management
systems, on vehicles where applicable. Look for
injection problems. To check injectors, use Lab
Scope. For further testing, use Adjustment
screen. : '

MIXTURE LEAN AT IDLE - CHECK FUEL
MANAGEMENT SYSTEM - VACUUM LEAK -
INJECTION SYSTEM:

Based on ldle HC, CO, CO,, O, and other
information, the idle airffuel ratio is too lean for
good idle performance. Review the data and
make adjustments, if possible, to oblain the lo-
west exhaust emissions with the best idle con-
dition. !f the vehicle is alr pump or pulse air
equipped, these should be disconnected prior to
any adjustments. For further testing, use Adjust-
ment screen, CTheck on-board computer codes
to diagnose fuel management systems, on
vehicles where applicable.

MIXTURE LEAN AT IDLE - CHECK FUEL
MANAGEMENT SYSTEM - VACUUM LEAK -
INJECTION SYSTEM, FUEL DIAGNOSTIC
MAY BE AFFEGTED BY SECONDARY
IGNITION PROBLEM:

Based on Idle HC, CO, CG,, G, and other
information, the idle airfuel ratio is too lean for
good idle performance. Before checking fuel
systems, review the KV and Cylinder Perform-
ance tests to determine if lean idle condition is
result of secondary ignition prablem. Check on-
board computer codes to diagnose fuel man-
agement systems, on vehicles where applicable.
For further testing, use Adjustment screen. Use
Lab Scope to check injectors.
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MIXTURE RICH AY IDLE - GHECK - FUEL
MANAGEMENT SYSTEM - AIR FILTER
ASSEMBLY - PCV SYSTEM - FUEL
INJECTION SYSTEM:

Based on idle CO, CO,, O, and other information,
the idle airffuel rafio is toc rich for good idle
perfarmance and economy. Check on-board
computer codes to diagnose fuel management
systems, on vehicles where applicable. For
further testing, use the Adjustiment screen. Use
Lab Scope to check injectors.

MIXTURE RICH AT IDLE - HIGH HC MAY
INDICATE A POSSIBLE VACUUM LEAK
MASKED BY RICH MIXTURE - CHECK FUEL
MANAGEMENT SYSTEM - AIR FILTER
ASSEMBLY - PCV SYSTEM - FUEL
INJECTION SYSTEM:

The idle airffuel ratio is too rich for good idle per-
formance and economy. Examine vacuum hoses

. and perform Vacuum Test to determine if rich

mixture is the resulf of a vacuum problem, Check
cn-beard compuier codes to diagnose fuel
rmanagement systems, on vehicles where applic-
able. For further testing, use the Adjustment
screen. Use Lab Scope to check injectors.

NO GAS DIAGNOSTICS AVAILABLE:

Gas analyzer was not warmed up or was out of
calibration during testing.

POWER OUTPUT LOW ADJACENT
CYLINDERS IN FIRING ORDER CYLINDER XX
- CHECK - SPARKPLUG - GROSSED PLUG
WIRES:

Based on cranking compression data and RPM
change, two cylinders adjacent in the firing order
have low RPM drop during the cylinder perform-
ance test. This may indicate plug wires crossed
at the cylinders or at the coil units.

POWER OUTPUT LOW CYLINDER X, X ALSO
HIGH EXHAUST KV SAME CYLINDER -
CHECK - FUEL INJECTION SYSTEM -
VACUUM:

Test shows low performance in the same Gyl-
inder(s) that has a high exhaust KV reading. This
indicates an irregularity in fuel flow. For further
information, use vacuum test. To check injectors,
use Lab Scope.

POWER OUTPUT LOW WITH LOW IDLE
VAGUUM CYLINDER X - CHECK -
SPARKPLUG - PLUG WIRE - VAGUUM LEAK
- EGR - FUEL INJECTION:

Based on idle vacuum, compression data and
RPM change, the engine vacuum is low at idie
and the performance of this cylinder is weak. For
further testing, use Adjustment screen. Ignition
Patterns may also be helpful. To check injectors,
use Lab Scope.

POWER OUTPUT RESULTS MAY BE
AFFECTED BY LEAN FUEL MIXTURE;
CHECK FUEL MANAGEMENT SYSTEM -
VACUUM LEAK:

Cylinder performance is fow on more than one
cylinder and vacuum is weak at idle. This indi-
cates a fuel delivery problem. Check on-board
computer codes to diagnose fue! management
systems, on vehicles where applicable. For
further testing, use the Adjustment screen.
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SECONDARY IGNITION ACCEPTABLE:

Based on plug KV, circuit gap KV, max. /min KV,
snap KV and specification information, the sec-
ondary ignition appears to be good; no probiem
found.

TEST INCOMPLETE:

Data indicates that the cylinder performance test
was not properly completed. Select Setup to
meake sure leads are properly connected and
analyzer is gefting a good trigger signal. Run cyl-
inder performance test again.

TIMING TEST DOES NOT APPLY TO THIS
SYSTEM:

Specifications indicate that the test vehicle does
not have adjustable timing.

Engine Analyzer Opearater’s Manuval - 125



Automatic Testing/Diagnostic Messages

126 - Engine Analyzer Operater's Monual



Symptoms Analysis

Symptoms Analysis is a computerized guide to
troubleshooting which provides an analysis of
symptoms and suggested checkpoinis to help
the operator determine the source of vehicle mai-
functions. Symptoms Analysis may be done by
itself or as a follow-up to a Comprehensive Test.
If performed as a follow-up, symptoms detected
during the Comprehensive Test will be inciuded
in the analysis. :
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How Symptoms Analysis Works

The operator tells the computer what "symptom g"
or problems the vehicle demonstrates. Up to five
symptoms may be entered; these range from
stalling problems to the appearance of exhaust
smoke. The computer asks the operator about
the conditions under which the problems occur.
For example: “Does the car stall only when cold?
Only when warm? At all temperatures?”

When the operator has entered all observed
symptoms and has responded to the computer
questions, the results are computed. The com-
puter will then print out the resuits of the analysis,
dispiay the results on the CRT, or exit the pro-
' gram, depending on the operator’s selection.

The results of the analysis show:

» the symptoms entered,
+ aranked list of possible causes correlated
to each symptom,
« a reference number with egach cause
whereby the cperator may lccate additiena
. information in the Reference Manual,
« alist of suggested checkpoints for Symp-
. toms found by A.C.E., (if Symptorns Analysis
was performed in conjunction with a Comp-
rehensive Test).
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The Printout

The first item on the printout s “Symptoms
Moted.” This is the list of up to five symptoms
selected by the operator. The symptoms appear
in the order in which they were entered. (They
are not ranked in any way.) Next to each symp-
tom is & number. This number is used to identify
the causes pertaining 1o each symptom.

Next, the prinfout shows the operator’s response
to two questions asked by the computer during
the test. They identify the vehicle as:
« having either a carburetor or a fuel injection
system,
« having or not having an ¢xygen sensor.

Under “Consider the Following Possible Causes”
there are two columns: “Symptom Carrelation”
and “Possible Cause and Explanatary Text Num-
ber.” Under “Symptom Correlation™ are numbers
ranging from 1 {o 5. These numbers represent
the “Symptoms Noted” at the top of the printout.

Listed under "Possible Cause and Explanatory
Text Number” are suggesied causes relating to
the symptoms noted. A number follows each
‘possible cause.” This number corresponds to an
item in the Symptoms Analysis Reference. Con-
sult the Reference to find a description of the
vehicle parts involvad and the symptoms a faulty
part can exhibit.

nvestigate one symptom at a time, checking all
of that symptom’s “possible causes” before mov-
ing on to another symptom. For example, investi-
gate the list of “causes” associated with
Symptom Number 1 before investigating
“causes” associated with Sympiom Number 2. If
twa or more symptom numbers occur nextto a
single “cause,” do not assume that two or maore
symptoms are related. Each symptem is dealt
with individually.

If Symptoms Analysis is performed as a follow-
up to a Comprehensive Test, a list of problems
found by the A.C.E. will appear as the last section
of the printed report.
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How to Use the Symp'toms Analysis Reference

. Look at the printout and check the list of “possible
causes.” After each “possible cause” is the
Symptoms Analysis Reference itemn number.
* ltems are listed in the Reference by number.

" Selecting the Symptoms Analysis
Program

Select the Symptoms Analysis program from the
Automatic Tests menu. A screen listing only
Symptomns Analysis as a choice will appear. This
is the last point at which [BACKUP] may be used
10 exit Symptoms Analysis. Once the Symptoms
Analysis program is entered, the operator must
conitinue through the entire program, answering
all the questions, until the final screen is reached.
When this screen in reached, select “Finished
With Module” (or press [REPEAT] to escape the
Symptoms Analysis program; however, the
“CONTINUE" and “BACKUFP” keys won't work).

Choose Symptoms Analysis. The next screen
presents two choices:

1. Thisis afollow-up fo a Comprehensive Test.
Results include an analysis of the problems
discovered during the Comprehensive Test.

2. This is to be run as a stand-alone module.
Only the selections made from the
“Symptoms” screen will be considered in
computing results.

The Master Sympiloms Menu
The Master Symptoms menu appears next. This

screen displays a list of nine symptoms or
problems. Select up to five per test.

For ceriain problems the computer requires
additional information, such as the conditions
under which a problem occurs. For example, if
“Starling Problem” is selected, a screen will
appear presenting the following conditions:

Cranks OK; will not start.
Will not crank.

Cranks QOK; starts hard.
Cranks slow.

el el S e

Choose the condition which best applies.

Resuits

When finished making selactions from the
Master Symptoms menu, press [O] (No More Tg
Enter). The next screen will list the symptoms
chosen and ask if the list is carrect. If “NO” is
selected, the screen returns to the Master
Symptoms menu and the program begins again.
it *YES" is selected, the next screens prasent two
guestions:

1. Does the vehicle have a carburetor or fuel
injection?
2. Dces it have an oxygen sensor?

After verifying the response to these questions,
the computer displays the note: “COMPUTING
RESULTS ...." Wait 2 few moments and when the
next screen appears press:

1. Results to Frinter - Test resulis will be
printed.

2. FResults to CRT - Test resulis will be
displayed on the screen.

3.  Finished with Module - The screen returms
io the Symptoms Analysis menu. Press
[BACKUP] to return 1o the “Service Tests”
menu or press [1] to conduct another
Symptoms Analysis test.
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Symptoms Analysis Reference

1 Loose Alternator Drive Belt

An alternator drive belt which is glazed, loose or
in generally poor condition can affect the alter-
nator output.

SOLUTICN: Check the condition of the
alternator drive belt visually; check tension by
pulling on the belt.

To more thoroughly examine the belt:
1. Find the Charging Test screen located in the
analyzer's Electrical Tests section.

2. Connect all leads, placing the ammeter
. clamp around the alternator output wire.
3. Accelerate the engine to 2000 RPM and
apply a load to the battery by pressing the

“REPEAT" button on the control panel.

If a reduction in alternator current is noticed, the
alternator drive belt may need tightening or re-
placement, '

2 Bad Connection Starting Circuit

If the engine cranks slowly or refuses 1o crank,
the starting circuit may be at fault. There may be
a break in the circuit {no crank} heavy resistance
{(slow crank) affecting the flow of electricity within
the circuit.

SOLUTION: Check the system for corroded
gconnectors and broken, unconnected or bare
wires which may be grounding the circuii. Also
check battery terminals for loose or corroded
connections.

3 Overheating

Overheating can cause:
« slow cranking when the engine is warm,
» dragging engine due to uneven piston/
cylinder expansgion rates,
+ dieseling or "run-on.”

Engines with extremely retarded timing may
averhsat. Also, check the cooling system for:

« contamination,

« blocked thermostat,

- aninoperative fan.

If a reduction in alternator current is noticed, the
alternator drive belt may need tightening or re-
placement.

4 Choke

If the choke is not working correctly, many prob-
lems may occur. The following is a list of related
problems and their possible solutions:

Hard Starting: Will Mot Starl; Rough Idle

If the engine will not start, starts hard or idles
rough, the choke may be staying on oo long or
may not be coming on at all.

SOLUTION: Check general choke operation
when the engine is cold, Remove the air cleaner
and its housing from the engine. f the choke is
not closed depress the throftle until the choke
closes. If the choke does not close, the choke
spring or linkage may be the cause of the
problem.

if the choke is closed, try to force it open by open-
ing the throttie to its maximum limit. If the choke
does not open, the unloader or similar device
may need adjustment. Consult the manu-
facturer’s information for further details.
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Stalling; Backfire Through the Intake;
Hesitation or Misfire

These and similar preblems could be causes by
a choke that pulls on at the wrong time, parti-
culariy too early. _

SOLUTION: Check the fuel mixture during
warm-up by selecting the Exhaust Analyzer, and
watch the O,% and CO% readings while the car
is warming up. If the 0,% is above 2.5% and the
CO% is less than 0.2%, the mixture is probably
lean and the pull off should be modified

" accordingly.

Low Power; Poor Gas Mileage: Dieseling
These types of poor engine performance could
be the fauit of the choke and vacuum break.
When the engine is stalled, the digphragm opens
the choke plate and aids starting. If the dia-
phragm sticks or is broken, the engine may be
constantly suppiied with too much fuel, causing
the poor engine perfermance problems listed
above.

SOLUTION: View the Exhaust Gas Analysis
screen on the analyzer. While the engine is
warming up, the CO% should read between
approximately 1.5% and 8%. If the readings are
out of this range, the break may be at fault.
Consult manufacturer’s directions for further test-
ing and repair procedures.

5 Wrong Grade Qil
Using an oil of improper viscosity can cause
cranking and starting problems in cold weather,

when the oil may thicken.

SOLUTION: Check to make sure oil viscosity
matches weather conditions.

6 Dirty Carburetor

A dirty carburetor can stick, jam or clog, affecting
fuei flow. H the carburetor sticks or jams apen,
flocding can result, leading to poor mileage and
hard starting. If the carburetor is ciogged, sticks
or jams closed, the result is fuel starvation,
ieading to hesitation, misfire, low power or a no-
start condition.

SOLUTION: Clean the carburetor it necessary
and verify that it is in good working order.

8 Accelerator Pump

“An accelerator pump with a worn plunger or de-
- fective check ball may cause hesitation, misfire

or stumbling during rapid acceleration,

SOLUTION: Check to see if there is resistance
from a swollen or stuck plunger when the throftle
plate is opened, or if the pump linkage is bent.
Also look for broken or misadjusted linkage and
ather parts in need of cleaning or adjustment.

A quick check of the accelerator pump can be
done by quickly snapping the throttie open and
observing the CO% and HC readings.

To test the accelerator pump:

Select Emissions Test Data on the analyzer.
Set engine speed to about 1200 RPM,
Allow CO% reading to stabilize.

Briefly open and close the throttle with the
least possible increass in engine RPM and
cbserve the CO% and HC meters.

F 0=

The CO% should increase by up to 1% and the
HC should increase by up to 600 ppm. If the
engine stumbles or CO% remains the same or
decreases and HC increases there may be a
problem with the accelerator pump.In this case
the HC will also increase well before the CO%.
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9 Low Compression

|_ow compression on one or more cylinders can
be the root of many engine problems. [t can be
verified by testing either a weak cylinder {one
reading low in comparison to others) or greatly
varying cranking amperage readings.

SOLUTION: Check these items for individual .. .

cylinder problems:
« bad plug on cylinder,
= coolant in oil,
+ bubbles in radiator,
. any indications of damaged valves,
« the condition ow the head gasket around
the suspect cylinder.

Overall low compression may be the result of
high mileage or a worn engine. The symptoms
are lower than normal idle vacuum readings and
higher than normal idle HC readings. Compare
compression gauge readings to manufacturer’s
specifications to verify this condition.

10 Fast Idle

If the engine tends to misfire stall or idle rough
in cold weather the fast idle cam may be sticking
or operating incorrecily.

SOLUTION: The specifications for setling the
cam should be displayed in the engine compart-
ment. If the cam is adjusted correctly, check for
dirt or other contamination and clean as required.

if the engine is equipped with a variable ven-
turi carburetor check the following:
« hot !dle compensator (stuck open),
. cold start enrichment system {inoperative),
. wventuri valve {stuck open or closed),
« cranking enrichment system (not operating).

Check these parts and repair or replace them as
needad to improve performance.

11 Cold-Start Enrichment System

Like carbureted engines, fuet injected and vari-
able venturi carbureted engines need & system
to supply extra fuel during starting and warm-up.
This system is called cold start enrichment and
varies between variable venturi and fuel injected
engines.

Fuel Injection Systems
Fue! injection systems enrich through the use of
three main components:

« the cold start valve,

» the timeftemperature switch,

- the auxiliary air reguiator or by-pass valve.

The cold start valve is an extra fue! injecter which-
supplies alt cylinders with a richer mixture for
starting. Controlled by a timeftemperature switch,
this valve injects extra fuei for a speacified time
before it is shut ofi. If the engine temperature is
too high, the switch will not epen the valve. Then,
the auxiliary air regulator or by-pass valve takes
over o give the engine a fast idle. The by-pass
valve opens an extra passage in the intake,
delivering air until the bi-metal spring in the cold
start vaive heats up, closing the passage and
lowering engine speed.

if the cold stari valve is faulty, any of these prob-
lems may occur:
« hard starting ar no start,
« backfiring through the intake during
cranking,
engine starting, then dying,
rough or unstable idle,
incorrect idle speed,
erratic running including stumbling,
hesitation, or surging,
- incorrect CO% reading,
- poor gas mileage.

L} * [ ] L ]

If the auxiliary air regulator or by-pass valve is
faulty, the following problems may occur:

» hard starting or no star,

» engine starting, then dying,

» rough or unstable idle.
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" Leaks in the air intake system can also cause
_ problems with the cold start enrichment system.

SOLUTION: Follow manufacturer’s recom-
- mended service procedures for testing, repairing
or replacing any defective system components.

Varlable Ventur! Garburetors

The variable venturi carburetor enriches through
five main components:

cranking fuel solenoid,

cranking fuel {temp.-sensitive) controi valve,
fast idle cam,

controf vacuum regulator valve,

an exhaust-heated, bi-matal, coll-type choke
which regulates fuel flow and the position
of the venturi valve and fast idie cam.

The cranking fuel solenoid is normailly ciosed but
is opened by the “START” pasition of the ignition
switch. |t allows extra fuel to be discharged below
the venturi valve only when the ignition switch is
on *“START" and the engine is cranking.

The cranking fuel control valve reguiates the
amount of fuel by sensing the fuel temperature
in the fuel bowl. The valve is normally closed at
about 75°F {fuel temperature).

The choke controls the cold enrichment metering
rod, control vacuum regulator valve and fast idle
cam to provide fast idle needed during warm-up.

The vacuum regulator valve controls vacuum
and provides a larger venturi valve opening for
starting. As the bi-metal coil heats up, it unwraps
and the control vacuum regulator valve returns
to its normal position. At the same time, the cold
enrichment metering rod lowers, reducing the
amount of fuel flow.

A defective cold start enrichment system can -
cause the following problems:

« hard starting or no start,

« backfiring through intake during cranking,

« engine starting, then dying,

« " rough or unstable idle,

- incorrect idle spead,.

- erratic running including stumbling, hesi-

tation or surging.

One other problem that can cause many of the
above is a sticking (open or closed) venturi vaive.

SOLUTION: Use the manufacturer’s recom-
mended service procedures for testing, repair, or
replacement of defective components,

12 Air Flow Meter

The air flow meter is used in engines with fuel
injection systems. Working with the fuel manage-
ment system, the air flow meter regulates the
amourtt of air entering the engine. If this meter
is not operating correcily it can cause the follow-
ing prablems:

- hard starting or no start,

« hesitation or misfiring,

« hackfiring in the intake,

« - poor gas mileage.

The meter may also have a built-in bypass and
this could be at fault.

SOLUTION: Follow manufacturer’s instructions
for repair.
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13 Auxiliary Air Bypass

The Auxiliary Air Bypass Valve {or Auxiliary Air
Regulator) helps the performance of fuel-injected
engines during warm-up. !f the valve is not oper-
ating properly, the engine may be difficult to start,
refuse to keep runring or idle rough.

"SOLUTION: Check this valve according to the
manufacturer’s directions.

15 Faulty Ignition Switch

If the engine refuses to crank, runs erratically o
backfires, the ignition switch may be defective.
Make sure the switch is working correctly and
repair or replace if needed.

16. Faulty Starter

The starter may have rotated but did not fransfer
its energy to the engine.

SOLUTION: Check for a stripped, wom or
broken gear an the starter shaft, or a thrust mech-
anism which does not work. Although un-
common, some of the teeth on the flywheel may
be broken and need replacement.

17 Ignition Module

If the electronic ignition module is defective, the
primary circuit may be affected causing stalling
and backfiring.

SOLUTION: To duplicate on-road cenditions
during testing, heat the module with a hot air gun
or other appropriate tool. Check the manu-
facturer’s instructions before testing.

18 Intermittent Electrical Wiring

Problems with the electrica! system are usually
the result of faulty wiring. A loose connection,
grounded circuit or incomplete (broken) circuit
can prevent eiectricity from flowing as it should.

SOLUTION: Carefully inspect any circuit which
might be causing the problem and make sure all
contacts are free of contaminants and corrosion

. which couid interrupt the flow of current.

192 T.A.C.

The T.A.C. (Triermostatic Air Cleaner) maintains
intake air at a specified temperature to allow
smooth engine operation and reduced
emissions. The valve is located in the air cleaner
inlet and is regulated by a vacuum moter,
diaphram or thermostatic bulb.

Clues to a faulty T.A.C, include misfiring, hesita-
tion, stalling or backfiring during warm-up. Since
a dirty or damaged air cleaner can cause similar
problems, make sure the air cleaner is in good
condition and all hoses are properly routed be-
fore diagnosing T.A.C. as the problem.

SOLUTION: Seethe manufacturer’s instructions
for test procedures,

20 Contaminated Fuel

Fuel that is contaminated with water, dirt or other
foreign matter can cause severe performance
problems.

SOLUTION: Check the fuel system for foreign
matter and, if found, try to locate the point of
entry. Possible entry points include the gas tank,
fuel filter and float bowl.
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23 Fuel Pressure

If the fuel pressure in a fuel injected system is
not at the correct level {either too high or too |ow},
the fuel mixture may be lean or rich. Resulting
problems can include stalling, low power,

pinging, hesitation, misfire, roughidie crno start.

SOLUTION: Check the manufacturer’s direc-
~ tions for diagnestic and repair procedures.

25 Valve Spring
Valve springs which do not operate properly can

cause problems such as rough idle and back-
firing in the exhaust.

SOLUTION: Check to see that the springs meet -
the manufacturer's specifications for tension .

height and lnearity.

26 Anti-Backfire Device

Many vehicles have a valve which diverts fresh
air into the intake manifold to prevent large con-
centrations of unbumed fuel from entering the
exhgust system. Large amounts of fuel could
kackfire in the hot exhaust pipes.

Backfiring can occur if the anti-backfire valve
sticks closed or is not operating correctly, Rough
idling and poor engine performance can oceur if
the valve sticks open (too lean a mixture}.

To check the valve:

1. BRemove the air supply hose fram the valve.
2. Accelerate the enging to 3000 RPM and
observe the pivot pin inside the valve.

3. After suddenly releasing the accelerator the
pivot should be open and then closed.,

SOLUTION: Check the manufacturer’s specifi-
cations for more detail on test and repair pro-
cedures.

27 Diverter Valve.

Maost engines eguipped with an air pump have a
valve which sends fresh air to the exhaust
system to reduce emissions. This valve directs .
the flow of air to either the catalytic converter or
the exhaust pipe past the converier.

if backfiring in the exhaust is a problem, this vaive
may be the cause.

SOLUTION: Check other possible causes as

well and follow the manufacturer’s specifications
for repair or replacement.

28 Exhaust Leak

A rich deceleration fuel mixture combined with
air supplied from outside the system could back-

- fire in the exhaust system. A leak in the exhaust

system could be supplying fresh air causing the
backfire.

SOLUTION: Visually check the system for leaks
and repair or replace pars as needed. (if the car
is equipped with a diverter valve this may be the
cause of backfiring and should also be checked.)

30 Heat Riser

The heat riser {or heat control valve) is an
important part of the carburetor system.
Regulated by a thermal spring inside the exhaust
manifold, this butterfly-type valve redirects
axhaust around the carburetor to heat the fuel
mixture.,

The valve can become inoperative with age and
when fauity, can cause rough idling, detonation
and lack of power.

SOLUTION: Check the operation of this valve
and |lubricate with penetrating oil if neaded.
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32 E.G.R.

The E.G.R. {exhaust gas recirculation) system
opens a pathway for a small amount of exhaust
gas to circulate through the intake manifold into
the engine. Regulated by an E£.G.R. valve, this
system lowers peak cylinder temperatures thus
reducing oxides of nitrogen in the exhaust.

if the E.G.R. valve does not open, detonation and
pinging can resuit from of the higher pressures
resulting from higher cylinder temperatures.

There are basically two types of valves: those
controlled by a vacuum and those controlled by
back pressure in the exhaust system.

33 Head Gaskels

It is possible that one or more head gaskets have
become cracked or dislodged, allowing coclant
to leak from the block, A “blown” gasket can also
admit exhaust into the system, causing extreme
damage when the system pressurizes. A bad
seal can cause low power on ong Cr more
cylinders causing the engine to overheat.

SOLUTION: Check to see that the gaskets are
good and replace them if needed.

34 Transmission

if not working properly, the transmission can
cause problems with power and gas mileage.

SOLUTION: Verify that the transmission is op-
erating well (shifting properly, responding to
changes in shift lever) and that the fluid is at the
proper level and in good condition (colar, texture).

35 Power Enrichment Systems

Today’s engines have a system which supplies
extra fuel 10 the engine for high engine output
when it is needed. The system differs between
carburetor and fuel injection systems. Fue! injec-
tion systems also wilt vary from one engine to
another.

Most carbureted engines have an intake
manifold vacuum-conirolied enrichment system.
When the manifold vacuum is high, the enrich-
ment system should be off.

When the throttle opens, manifold vacuum de- -
creases as air enters the intake. The power en-
richment sysiem supplies more fuel io the engine
and keeps the airffuel mixture steady.

If the system does not open, the engine wili not
get encugh fue! and can hesitate, surge, backfire
or stall.

If the throttle is open all the time, the engine will
use too much fuel and prablems will include poor
mileage or smoke in the exhaust.

There are basically three types of fuel injection
systems, all having their own power enrichment
systems: the K-jet (continuous injeciion system),
D-jet, and L-jet.

K-jet - has a mechanically-operated power
enrichment system, controlled by the air flow
meter and the fuel distributor. Throttle plate
movement governs the position of the air flow
meter and the plunger in the fuel distributor,
controliing the mixture.

D-jet - controliad by the throtile position sensor,
the electronic control unit and the manifold
absolute pressure (MAP) sensor. The MAP sen-
sor detects changes in the air flow to the engine.
The throttle position sensor detects changes in
fuel flow and the electronic control unit uses the
two readings to time the opening and closing of
the injector for maximum efficiency and power.
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L-jet - also uses a throttle sensor and electronic
_ control but uses the air flow meter as an air sen-
. sor instead of the manifold vacuum. The injector
timing is controlted in a way similar 1o the D-jet.

SOLUTION: Referto manufacturer’s directions
~ for complete diagnostic and repair procedures.

37 Vacuum Leak

A faulty vacuum systern can cause serious
- trouble. When servicing a griveability complaint,
be sure to check ali of these possible problems:

- hose routing,

» disconnected hoses,

» leaking hoses,

+ assorted air leaks.

If & whistling sound from the engine changes with
varying load and speed conditions, there is a very
geod chance a vacuum leak gxists.

SOLUTION: Cheack the engine using the A.C.E.
Exhaust Gas Analyzer.

With the engine running, apply a liquid such as
motor il to the areas in question. If g leak exists,
the engine speed will increase and the CO%
reading on the analyzer wilt also increase. Repair
this area as required. '

A WARNING: DO NOT use flammabte tiguids
for this test such as gasoline or thinning fivids.
Severe injury may result if you use this type of
liquid.

38 Low Octane Fuel

Older engines were designed to run on a higher
octane fuel than newer mode!s. Running today’s
lower octane fuel in those engines can cause
pinging or detonation, especially in engines with
a 9-to-1- or greater compression ratio. The heat
of compression and the low octane of the fuel
result in detonation, causing the cylinder to fire
and push the piston down betore i reaches the
top of its stroke. In a severe case this could
demage the engine.

SOLUTION: To correct this problem, try burning
a different gasoline in the engine, possibly one
of the premium unleaded fuels with a higher
gctane rating. A slight reduction in spark advance
and a richer mixture may also help.

39 Fuel, Fuel Line, Filter, Pump

The fuel, fuel line, fuel fitter and fuel pump can
affect the quantity and quality of fuel delivered.

SOLUTION: Check the fual pump and fuel line
for sufficient volume and pressure. If not to
standard, repair this parn of the system and test
for other prablems.

Check for system leaks, which can admit con-
taminants andfor affect gas mileage.

40 Air Filter

A dirty or clogged air filker can affect gas mileage
and power.

SOLUTION: To test the filter, use the A.C.E. CO,
meter. With the engine running and air cleaner
on, check the CO% reading. Remove the air
cleaner and re-check the reading. If the CQ, is
lower with the air cleaner off, replace the air filter.

A guick check of the air fiter can be made by
holding a light in the center of the filter. If the filter
is not oo dirty, light should be visible through it.
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41 Float Level, Needle and Seat

Check the ievel of the float. If it is too high, the
engine may flood, causing starting problems. i
the float is 1oo low, the engine may not receive
enough fuel, causing such problems as back-
firing and stalling. Be sure to check the float for
damage (leaks. fuel absarption) and replace if it
necessary.

SOLUTION: Check the needle seating. If the
needle does not seat well or if it sticks open, the
engine may flood or the idle may be very rough
nacause of a constantly changing mixture. li the
needle sticks, the engine may stall because of
lack of fuel.

42 Leaking Manifold or Carburetor
Gasket

f the complaint is rough idle, the intake manifeld
gasket or carburetor gasket may be leaking.

SOLUTION: Check the condition of the gaskets
and replace if necessary.

The prablem may also be related to a vacuum
leak (see paragraph number 37).

44 Valve Adiust

The performance of the cylinders is affected by
the timing of the valves and by valve train clear-
ances. Faulty valve operation may cause rough
idle or related problems.

SOLUTION: Before making any adjusiments,
make sure the valves are not burmed or sticky
and the valve springs are not weak or broken. If
these defects are not present, check the valve
gap and adjust according to manufacturer's
specificatians.

Also, check the valve timing. Generally, if the
vaive timing is off, the timing gears or chain must
be replaced.

45 P.C.V.

To prevent oit difution, air poliution and sludging,
and to maintain engine idle, most of today’s en-
gines have a positive crankcase ventilation valve
{PCV valve). The PCV valve re-routes gases from
the crankcase to the carbureior intake manifold.

When & high vacuum exists inthe manifald, {such
as at idle conditions), the valve is closed to pre-
serve the correct air/fuel mixture needed for idling.

Less vacuum exists in the manifold when a load
is piaced on the engine, allowing the valve to
open and recycie the gases through the intake
manifold into the engine to be burned.

This system also allows air o0 pass through a
sacond hose from the air filier 1o the crankcase
o compensate for any vacuum in the crankcase.

A faulty valve or poorly operating PCV system
can lead to the following problems:
+ increased oil consumption,
. oil contamination, resultingin internal engine
damage,
» rough idle or stalling,
. oll gilution, resulting in poor engine
lubrication,
+ overflow of crankcase fumes into passenger
area, leading to complaints of odors,
. Cil vapors escaping through the fill tube or
dipstick tube and polluting the air

SOLUTION: Aquick way to check the valve per-
formance is 1o remove the valve and shake it. If
the valve rattles, it may be operating properly but
should be tested further to ensure proper oper-
ation. f ne sound is heard, the valve may be
stuck and should either be cleaned or replaced.
Perform further testing to verify this result.

Another way to check valve operation is to use
a device which tests air flow through the
crankcase while the engine is running. The air
fiow is measured by an indicator inside a plastic
iube. Follow manufacturer's instructions on
operation of this device.
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Be sure to check all hoses that are a part of the
system and make sure that they are not clogged
or leaking. Also, check the engine manufacturers
manual for further testing routines and speci-
fications, as valves and systems can vary greatly.

. 46 Fuel Injectors

If the fuel injectars are not.operating properly the
engine may not be getting the right amount of
fuel. This can cause many engine problems,
including poor gas mileage and assorted starting
and running problems.

SOLUTION: Check for worn or damaged injec- -
tors, and follow manufacturer's recommended -

operation Instructions,

47 Seized Engine

If the engine is seized, it wili not turn aver or start.
If the engine is hot, let it cool down before trying
1o re-start. A seized engine is an indication that
there may be serious enging damage.

SOLUTION: Consultthe manufacturer's recom-
mendations for repairing the engine.

48 Pragging Brake

A stuck or dragging brake may cause the engine
to overheat and may lower gas mileage con-
siderably.

SOLUTION: Check the brake system, including
parking brake. Make sure all wheels can tumn
freely.

49 Low Tire Pressure

Underinflated tires can put a strain on the engine,
resulting in poor gas mileage.

SOLUTION; Check the tire pressure and add
air if needed.

50 Fuel Leak

If the driveability complaint is poor gas mileage,
there may be a leak in the fuel system.

SOLUTION: Check the tank, lines to the engine,

fuel pump seals and all engine areas for fuel
stains. Since leakage may occur only when the
engine is running, drive the car and check for
leaks again.

51 Qil Leakage

A-leak may be the reason for apparent high oil
consumption.

SOLUTION: Check the oil pump as well as all
seals and gaskets for leaks, Qil leakage could
be the result of a worn engine (see paragraph
55}.

52 Rings

If the piston rings {apex, carner, or side seals on
rotary engines) are not operating properly, oil
may leak into the cylinder or rotor, causing both
exhaust smake and high oil consumption as the
oil is burned. Low compression on one or more
cylinders or rotors could indicate bad rings also.
Check the compression on the suspect cylinders
with a spark plug type gauge. if performing this
test on & rotary engine, use a special gauge ora
regular gauge with the Schrader valve removed.

SOLUTION: Referto the manufaciwer's instruc-
tions an repairing or replacing the rings or seals.
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53 Valve Guides or Seals

If the valve guides or seals are leaking, oil may
be entering the cylinder causing smoke in the
exhaust, especially upon start-up or other high-
vacuurmn conditions.

SOLUTION: Check the manufacturer’s instruc-
tions for inspection and repair,

55 Worn Engine

The symptom(s) entered indicate one or more
major systems in the engine need aftention,
possibly an overhaul or thorough repair program.

SOLUTION: Check the manufaciurer’s recom-
mendations to verify this.

56 Low Coolant

An engine low on coolant may overheat. Make
sure the correct amount and type of coolant
specified by the manufacturer is used.

Low coolant may be the result of a leak some-
where in the coaling system.

SOLUTION: Check for leaks from the engine
block or hoses. Repair or replace parts as needed.

58 Thermaostat

The coolant thermostat controls the rate of cool-
ant flow through the system. If the thermosiat is
stuck open, the engine may be cooler than is
needed, causing poar cold weather performance
and aiding sludge build-up. if the thermostat is
stuck closed, the engine may be warmer than is
needed, leading to carburetor flooding problems
and overheating.

SOLUTION: Check the thermostat and replace
if needed.

59 Water Pump

A faulty water pump will make a strange noise
under the hood and can cause problems with
coolant circulating through the engine block. -

SOLUTION: Check the operation of the water
pump and repair or replace as needed.

60 Radiator or Cap

There may be a leak in the cooling system, either
in the radiator, or through the radiator cap.

SOLUTION: Check to make sure the cap fits
tightly and is rated correctly for system pressure.
Verify that there are no leaks from the radiator,
overflow system, water pump or coolant hoses.

Check the system to make sure it pressurizes
properly and that the radiator core is not plugged,
causing low coolant flow.

61 Air In Cooling System

If the cooling system is not filled to capacity {or
if the correct coolant is not present), the system
may not be performing as it should, possibly
causing engine overheating.

SOLUTION: Check that the system is filled with
the manufacturer’s recommended quantity and
quality of coolant. Also check the cooling system
for leaks and bad hoses.

62 Low OIll

If the engine is low in oil, the engine may not be
operating properly. Insufficient oil can lead to
severe engine damage and costly repairs.

SOLUTION: Check to make sure the citlevelis
correct for the engine and add if needed.
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63 Carbon Deposits in Cylinder Heads

Carbon deposits in cylinder heads can cause
© many internal engine problems. The deposits

result from burning a low octane fuel. If enough
deposits build up, the actual combustion volume
- may be reduced. Carbon deposits can also be-
come hot, igniting the fuel that is entering the
eylinder before the piston reaches its optimum
* firing position. The resultis detonation or pinging.

Carbon deposit accumulation can also cause
dieseling or run-on after the ignition system has
been turmed off.

64 Overloaded Engine

If the vehicle is not in the correct gear for load
and speed conditions, the engine may become
overfoaded and make strange noises at low
RPM.

SOLUTION: Adjust gearing for different driving
conditions {shift to a lower gear when the vehicle
is pulling & heavy load).

65 Engine Bearings .

If the engine bearings are worn, there is space
between the bearing surfaces resulting in
unusual noise may rasult.

SOLUTION: Check the condition of the bearings
according to manufacturer’s instructions.

67 Air Pump

The air pump supplies air to the exhaust system
for burning hydrocarbens, thereby lowering emis-
sion levels. If the air pump is defective, it may
make a strange noise.

SOLUTION: Check the manufaciurer’s proce-
dures for testing and repairing the air pump.

69 Carburetor Linkage

If the complairt is dieseling or run-on, the carb-
uretor throttle linkage may be the problem. Sticky
or incperative finkage could be hoiding the throt-
tle open.

SOLUTION: Check the carburetor for dirty, bent
or broken linkage and clean, repair or replace
parts as needed.

71 Idte Solenoid

The idle solenoid is a device which controls the
position of the throttle in the engine. Depending
on the manufacturer, the solenoid can adjust the
idle for engine load {(accessories, etc.), close the
throtile upon shutcff for prevention of digseling
{most cammen), or control the idle speed. If the
solenoid is defective, it can cause problems with
idling and dieseling.

SOLUTION: Test and repair or replace the sole-
noid as directed by the manufacturer.

75 Gross Timing Error

if engine timing has shifted significantly from nor-
mal, the engine may not start. Verify that static
timing is correct. Slipped or broken timing chains
or gears can cause large valve timing shifts.

SOLUTION: Aloose or impropersly instalied dis-
tributor cap or stuck advance weights can cause
ignition timing shifts.
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76 Secondary Ignition Leakage

An electrical current will always foliow the path
of least resistance. An electrical short in the
secondary circuit (coil, coil wire, distributor ¢ap,
rotor, plug wires and spark plugs) can cause
three major problems:

+ hard starting or inability to star,

» misfiring on one or more cylinders,

= rough idle.

If the distributor cap is wet inside or is cracked,
current may leak to the grounded rotor center or
to another plug.

Plug or coil wires may also be leaking to the block
when it is damp, causing visible arcs. Arcing may
also ocecur during an increase in KV demand or
when cranking.

SOLUTION: Carbon lines on the rotor or distri-
butor cap may reveal location of cracks or shorts.

77 Neutral Safety Switch

Vehicles with automatic transmissions have a de-
vice which disables the starter if the vehicle is not
in neutral or park. Some vehicles with manual
transmissions have a cluich pedal switch requir-
ing the cluich to be depressed to start the engine.

If these switches are defective, the engine may
refuse to crank.

SOLUTION: Check that the safety switch is
working properly and repair or replace if needed.

78 Intermittent Primary Connections

A problem with the primary circuit and its con-
nections can cause problems such as backfiring,
misfiring or stumbling and stalling. On the ana-
lyzer, this would show up as a lack of primary
wave oscillations.

SOLUTION: Check the following for possible in-
terference:
. coil primary windings for excessive resist-
‘ance or shorting,
. ignition switch for resistance, shorting, or
loose connections,
. condenser for defects which could cause
arcing points,
+ hattery to coll lead for breaks,
« ¢oil to points lead for breaks,
« breaker plate for loose connection or no
ground,
. frayed or broken wires along entire circuit.

On engines with electronic lgnition, check
these additional items:
. connections from pick-up coils to electronic
ignition modula,
"« condition of the module.

Also, unusually high resistances along the pri-
mary circuit signal the location of a problem.

80 Bad Valves

Worn or badly operating valve systems can
cause engine problems such as pinging and
reugh idle.

SOLUTION: Inspect the vaive train for the fol-
lowing problems:
- Sticky valves
Legky valves
Burned valves
Weak or broken vaive springs
Abnarmal cylinder compression
Worn or damaged camshaft
Broken rocker arm
Bent push rod

- - L] u a - -

Repair any of the abaove problems present in the
valve train and verify cylinder performance by
checking the vacuumn level on each suspect
cylinder.
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81 Computer Fuel Management

Today’s engines usa a compuierized fuel man-

- agement system io help increase efficiency and

performance. If this system is maltunclioning it
can causes many driveability problems.

SOLUTION: Use the appropriate Service Test
~ and refer to the recommended manufacturer's
procedure for each individual system.

82 Ignition System

The ignition system encompasses fugl delivery,
fuel ignition, combustion pressure and many
ather system events. A wide variety of problems
may exist with any or all of these events.

SOLUTION: Monitor each event using the
A.C.E. Ignition System Test.

B3 Battery

If the battery is faulty, it may not be providing
enough power to start the engine, leading to slow
cranking or na crank at all.

SOLUTION: Use the A.C.E. Baitery Test to
monitor the condition of the battery.

84 Charging System

The charging system involves running the alter-
nator to charge the battery and using the elec-
tricity produced by the engine to run accessories
and other electrical systems,

SOLUTION: Use the A.C.E. Charging System
Test to monitor the charging system and to help
isoiate the faulty engine component(s).

85 Speed Control

If the idle speed is not set carrectly, there may
be problems with the engine not receiving the
correct amount of fuel. Hard starting, no start,
rough idle, stalling, hesitation or misfire are indi-
cations idle speed may be off.

SOLUTION: Use the A.C.E. Comprehensive
Test to monitor idie conditions.

86 Restricted Exhaust

If the exhaust system is restricted, there may be
problems with low engine power and poor gas
mileage. Changes in the intake manitold vacuum
can indicate restrictions in the exhaust system.

SOLUTION: Measure the manifold vacuum at
idle. The reading should be in the range of 16 to,
21 inches Hg. tor most engines. Rapidly increase
engine speed to 2000 RPM. Vacuum should mo-
mentarily drop, then stabilize between 16 and 20
inches Hg. If the vacuum remains below 18
inches Hg., check for a blocked catalytic con-
verter or other restriction in the exhaust system.

Ferform an Emissions Test on the A.C.E. o
provide further insight into the problem.
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