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Introduction

The lower right corner of every pége identifies
each major chapter of this manualk:

sIntroduction” - Explains how to use the analy-
zer in general terms. This section describes the
main analyzer components, safety precautions,
and other general lopics.

«Test Leads Hookup” - Explains all the analy-
-ar's test leads and adaplers and how to cannedt
them to a vehicle.

ugervice Tesis” - All the choices avaitable from
the Service Tesls menu are explained here. This
includes everything from Charging Test and ihe
like, to adjustment and meter screens, to ignition
patterns.

«automatic Testing” - All the choices available
from the Automatic Testing menu are explained
here. This includes Comprehensive and Custom
Tests as well as procedures for customized,
printed reports and diagnostics.

“|gnition Patterns” - Covers background
information on the meaning of ignition pattern
waveforms.

" Hilities/Modem” - Instructions for ulilities func-
tions such as “Set Clock™ and “Leads
Calipration,” Also has instructions for Modem
and Typewriter, both of which are main menu
selections.

«Maintepance” - Includes hardware mainten-
ance instructions, daily maintenance schedule,
and explanaiions of fault messages.

If adding optional equipment o the analyzer,
follow the operating instructions that come with
that equipmean.

Engine Analyzer Operator’s Manual - 1
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Introduction

About This Manual...

§) Chapter Heading - Allows the
reader to locale main section
headings while “thumbing through’”
the manual.

@ Topic Headings - ldentifies
major topics within the chapter.

@ Topic Sub-Headings - Calls
atiention to important concepls.

¢ Hiustrations - Explain import-
ant ideas or procedures.

& Important Reader
Messages:

CAUTION! When this symbol
appears, the potential exists for
sericus injury andfor damage 1o
the analyzer. READ AND
FOLLOW THE INSTRUCTIONS
IN THIS TYFPE OF NOTE CARE-
FULLY!

IMPORTANT NOTE: Information
in this type of note is extremely
important and may affect analyzer
operation and gquality of iest
results. READ THESE NOTES
CAREFULLY!

NOTE: Notes contain helpful hints
and tips to make operaling the
analyzer easier.
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Introduction

Safety

Read all service procedures and precautions, installation instructions and
equipment operating manuals thoroughly. Failure to observe these precautions,
or the improper use of equipment, could resultin property damage, serious injury
or death. Never allow improperly trained pErSDnnEI to perform these procedures
or operate equipment.

Ventilation

Provide ventilation through an exhaust gas
removal system, ventilation fans or large
doors. Inhalation of carbon monoxide gas
emission, which is odorless, will cause a
person to suffer slowed reaction and may
lead o serious injury when working around
an engine.

Batteries

Automotive batteries contain sulfuric acid and
produce explosive gases. To avoid battery
explosion and serious injury or death, follow
ihese important safety precautions whenever
servicing batteries or performing fung-up
procedures:

]

Wear Safety Goggles!

Keep lighted cigarettes, sparks, flames or
other ignition saurces away from battery at
all times.

D3O NOT lay tools or equipment on battery.
Accidentally grounding ihe "hot" battery
terminal can cause shock, burns, and
damage io wiring, battery, 1ools or tester.

DO NOT wear jewelry, rings, walches or
melal belt buckles when working on or
around batleries.

Cover batlery vents with damp cloth to
suppress explosive gases before load
tesling or charging.

4 - Engine Analyzer Operator’s Manual

NEVER lean aver battery during lesting or
charging.

When connecting batlery test leads, avoid
sparks which could cause the battery to
explode.

Avoid spilling or splashing electrolyte on
skin, eyes or ¢lothing. Electrolyte contains
sulfuric acid, s poisoncus and causes
severe burns.

Be sure work area is well ventilaled and has
access to water should flushing be required.

Make Sure the Vehicle Cannot Move
During Testing and Tune-Up

Flace the automatic transmission shift lever
in PARK position; manual ransmission shift
lever in hautral.

Test parking or emergency brake, andihen
set brake securely.

Some vehicles have an automatic release
on the parking brake when the vehicle is put
in gear. Disconnect and plug aulomatic
release vacuum hose before pertorming
any lests while vehicle is in DRIVE. If there
is any doubt whelher the vehicle will remain
immobile, block 1he wheels.




Introduction

Make sure motor mounis are in good
condition. Broken motor mounts can cause
an engine 1o jump into gear, or the throttle
1o stick when the engine is revved up.

Take the vehicle out of gear after sefting the
carburetor. DO NOT rev the engine when
he transmission is in DRIVE.

Turn off ignition key before installing,
working on or adjusting contact sets,
condensers, or ather ignition parts.

Handle extension lights carefully, using only
bulb-proteclor types. Route the cord safely

. outside or above engine compariment.

Use proper tools and exlensions carefully

" to avoid cuts and bruises on sharp engine

parls when installing spark plugs into hard-
lo-get-at cylinders.

Personal Injury

PROTECT FACE, HANDS AND FEET FROM :
BURNS AND OTHER INJURY: . Wear safely goggles to protect eyes from

NEVER smoke or light a malch when
warking on a vehicle, since gasoline vapor
and battery gases are highly flammable and
explosive.

Make sure all electrical cannections are
tight. An improperfy grounded condenser
can cause engine hackfire. NEVER look
directly into the carburetor throat while the
enging is cranking or running, since backfire
can cause severe burns and injury.

NEVER remove radiator pressure cap
when system is under pressure or before
the engine has cooled. Steam or hot coolant
can cause burns if cap is removed before
pressurg is allowed to escape or while
enging is hot.

Avoid contact with hot surfaces such as
spark plugs, exhaust manifolds and pipes,
mufflers, calalytic converer, resonalor,
radiator and hoses, elc.

NEVER pour gascline down the carburetor
1o start the engine.

When engine is running, DO NOT touch
spark plug ignition cable wires, ignition coil
or distributor cap.

gasoling, dust and diri flying off moving
enging paris.

When working under the hood, make sure
fan blades, belts, pulleys, etc. are in good
condition. Any fan biade can break,

especially when it has been bent. '

Keep out of a direct line with fan blades,
especially when lesting timing advance with
a timing light.

Keep hands, hair and clothes clear from any
moving parts, including throttle and
transmission linkages.

NEVER wear necklies, loose clothing, wrist
watches, rings or olher jewelry when
working on a vehicle. They could catch on
moving parts of cause an electrical short
circuil resulting in severe electrical shock
and burns.

Bemove 1ools from vehicle before starting
engine. Tools can fall into moving
compenents and be propellad imto the air,
which could result in property damage or
njury.

Coandinued ..
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Safety Noles fcontinued)

« Avoid bringing hook-up leads over engine
fan, pump and belt areas. Whenever
possible, route leads outside of the engine
compariment. '

+ Electric fans are activated by & coolant
temperature sensing switch. Disconnect a
fan lead whenever working on a hot engine
with an electric fan because the fan can
start when the engine is "OFF.”

Analyzer Use and Care

CAUTION: For operator safely and proper
operation, the unit must be plugged into a
grounded elecirical outlet correct for the power
requirement information an the unil serial number
plate. DO NOT remove grounding prong fram the
AC power cord.

« Do not operate the unit in direct sunlight for
exlended periods.

.  DONOT expose analyzer equipment to rain
or moisture, or operate it on a wet floor.

Definitions

In this manual, ta "enter” a number, press or type
that number and then press the ENTER key.
Example: “Enter 1 from the Master Menu” means
“nress the |1] key, then press the |ENTER] key.”

NOTE: FPress the key enclosed in sguare
brackets. In the example above, the command
is ."..press the [ENTER] key,” meaning pres the
key marked ENTER on the red keypad or the
typewriter keys.

The word “cursor” refers 1o the lighted dot an the
screen, or a reverse video bar, thai can be moved
around using ihe arrow keys.

The analyzer must be plugged into a 120V,
60Hz, properly grounded outlet. DO NOT
cut off the grounding prong of the AC power
cord. If using a ground adapter, be sure the
pigtail is grounded to the power receptacle.
If an extension cord is needed, use a three-
wire type with the grounding circuit in good
condition.

Some analyzers are equipped with a fused
convenience outlet on the back panel. This
is “hot” anylime lhe analyzer power cord is
plugged in, even though the equipment has
been switched “OFF.”

DO NOT bypass the electrical interlocks on
ihe service doors on the back of the
analyzer.

UNFPLUG ihe analyzer before performing
service work.

DO NOT install fuses of a higher ampere
rating than specified.

& - Engine Analyzer Operatar's Manual




Iintroduction

Major Components

Lighted
Head Signs

H————*—'—’ Jf \\
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N\

LY

Video Display
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Disk Drive
and Modem
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Figure 2
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Remote
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Calibration Gas
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Analyzer Controls

Power Switches (See Figure 3}' K

These switches prdvide control over the main
power circuits of the analyzer:

"WACUUM VALVE” - Regulaies vacuum
produced by the vacuum pump.

"WACUUM PUMP” - Supplies power to the
positive displacement vacuum pump motor. This
pump is separate from gas analyzer pump.

“CO/HC PUMP* - Supplies power to the positive
displacement pump used in the oplional gas
analyzer.

“POWER” - Master power switch; controls all
circuits powered by A.C. fine input, with exception
of the display lights.

“DISPLAY LIGHTS® - Controls power 1o the
merchandising sign, control panel lights, and
boom light independently of the *POWER"
switch.

“RESET" - Relurns computer to Master Menu,
regardless of current operating circumstances.
All test result dala stored in computer memory
is lost when {RESET] is pressed. Use "RESET”
only to comrect a keyboard lockup problem. Use
the "ABORT" key to stop testing.

“YOLUME" - Controls audio signal volume.

2 -
—~ O m‘gm

VAC. VALVE VAG. PFumg PUMP

/&

POWER

DIZPLAY

LIGHT RESET

Figure 3
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Program Keypad (green)

Use this keypad to control tests. All of these keys
(except "KILL”) cormrespond 1o prompts which
appear on the display screen at various points
during testing (see Figure 4). When a prompt is
displayed, that key is aclive. Each key is labeled
with its function:

Figure 4

s ABORT” - Discontinues testing and returns 10
menu.

“REPEAT" - Repeats a lest or procedure just
performed.

“PRINT” - Produces a reporl prinlout on the
(optional} paper printer. Also, causes a blank
paper feed when pressed while any menu screen
is displayed.

«CONTINUE” - Continues with the next step in
the sequence.

“KILL” - Stops vehicle engine by tempararily
disabling coil primary circuit. Afler 3 seconds,
ignition is re-enabied. (KILL is always active. The
prompt does not appear on screen.)

"BACKUP” - Backs up to a preceding test or
menu.

" ARROWS” - Function changes depending on
lest being performed; described in operating
instructions for each test.

NOTE: The "DOT key {numeric keypad} - lsa't
on the program keypad, but it has a program
function: Whenever the dot prompt appears on
{he display screen, press [+] to print a picture of
the screen.

NOTE: Press [+] to print the time and date while
any menu screen is displayed on the screen.

Numeric Keypad (red)

Use the Murmeric keys (see Figure 3) 10 make
menu selections and to enter information such
as specs, year, efc. as required during testing.
Type in a number and then press [ENTER]. To
erase the entry and start over, press [CLEAR]
before pressing [ENTER].

Figure 5

Conltinued ...
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Waveform Keypad (yellow)

The Waveform keys (see Figure 8) control the
appearance of the ignition pattern on the display
sereen. Waveform keypad funclions are
described in detail in the “Ignition Patlerns”
section.

Figure 6

Typewriter Keyboard

Use the typewriter keyboard 1o enler customer
id., dealer i.d., typewritten messages and 1o
customize printed reports. If the medam option
is instalted, the typewriter keyboard is used to
interface wilth other computers.

10 - Engine Analyzar Cperalar's Manual

Remote Keypad

The remote keypad unit contains the Program
keypad, Numeric keypad, and Waveform
keypad. All keys have exactly the same functions
from the remote as from the console.

Store the remate in the specially designed tray
on lop of the boom.

Disk Drive Information

The disk drive only operales when refrieving
specs during the "Specifications” procedure.
While the drive is coperating, the drive light
flashes.

Whenever the disk is not operating, the drive
head is safely parked. Follow these simple
precautions to ensure leng and virtually
maintenance-free drive life:

« Avoid bumping the analyzer hard ar rolling
it while the drive is operating.

- Do not shul analyzer pawer "OFF” while the
drive is operating.

« Ilis good practice 1o remove the disk gach
night and store it in the disk bin next to the
drive slots.
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Standard Test Leads

The operating instructions for each test list ihe
minimum leads required to run that 1est.

1.

Yellow Primary Clip (see Figure?) o pos-
itive {+) terminal on the coil. Supplies pri-
mary circuit info. (Not used inD.1.S.testing.)

Yellow Pickup (see Figure 7) around high
tension lead from cail 1o distributor. Musi be
completely closed; not touching plug wires,
metal parts, vacuum hoses or water.
Supplies high voltage info. (Not used in
D.1.5. testing.)

2. Blue Primary Clip (see Figure 7} fo nega- Green #1 Pickup (see Figure 7} around #1
tive (-} terminal on the coil. Supplies primary spark plug wire. Supplies cylinder number
circuit information. {Not used in D.1.S. information, trigger information.
testing.)

Green 31 Pick-Up
Yelifow Primary Clip ]

Primary
Clip

Figure 7

Continued ..
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Standard Test Leads {continued)

Battery Load Clamps, {see Figure 8) 7. White Clip (see Fgiure 8) to negative (-}
positive and negative, directly onto the batiery terminal or {-) load clamp accessory
battery pasts. Provide high current tesling post. MUST NOT go to any other engine
ability and carry battery temperature ground.
SEnsor.

8. Gray Amp-Probe (see Figure 8) around the

Red Clip (see Figure 8} to positive (+}
battery terminal or (+) load clamp accessory
post. Pravides low voltage information.

positive or negative batlery cable, Clamp
must be around all wires to terminal.
Disregard arrow on amp-prebe casing.

Supplies current infarmation,

5

Battery
Load Clamps

Red Clip

Figure 8
To “Zero” the Amp Probe...

During any test where the grey amps probe is a.)
used, 8 “[0]" prempl appears at the bottom of the
screen. This means that the “zero current probe”
feature is aclive. Zero 1he probe by taking the
following steps:

Press [0] {on the red keypad). The screen
message "REMOVE CURRENT PROBE"
will appear. Remove the probe from around
any conductor. Leave it closed and empty.

b)) Press [CONTINUE] The analyzer will zero
the probe. :

12 - Engine Anafyzer Operatar’s Manual
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9. Vacuum Lead (see Figure 9) 1o manifold 12. Chmmeter Leads (see Figure 3) used with

Vacuum SOurce. multimeter.
10. Engine Temperaiure Probe(see Figure 8) - 13, Voltmeter Leads {see Figure 9} used with
To measure engine temperature, secure multimeter.
probe to upper radiator hose with velcro
strap included with analyzer. 14. Accessory Leads (see Figure 9y used for
module test.

11. Wagnetic Timing Probe {sse Figure 9)
replaces timing light in providing ignition 15. Timing Light fsee Figure 9) operates when

timing information. (Magnetic timing offset the yellow pickup and green #1 pickup are
must be entered through Set-Up or Specs). connecled and the timing test screen is
Insert intoe vehicle’s magneiic timing displayed and enging is running.

receptacle, if vehicle has one. Adapter
sametimes required.

9 Vacuum Lead : @ Enging 0 Magnetic Timing
Temperature Probe
Frobe

!

[

-

P

-

ﬁ

@ Chmmeter Leads @ Voltmeler Leads @ Accessory Leads @ Timing Light

=

Figure 9
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Adapters

The H-Clip Adapter (see Figure 10} provides
hookup site for the yellow and blue clips on late
model Fords and GM's.

On Ford vehicles: Slip the two dimpled copper
prongs into the distributor coil. Connect the blue
clip to the smooth copper prong on the negative
side of the coil. Connect the yellow ¢lip 1o the
positive side,

On GM vehicles: Disconnect the coil wires at
the coil. Slip the center connectors of the adapter
inlo the socket where the coil wires were
connected. Attach the disconnected coil wires o
the dimpled copper prongs. Connect the blue clip
1o the smooth copper prong on the negative side
of the coil. Connect ihe yellow ¢lip to the positive

L —_

U

Figure 10

GM HEI [High Energy lgnition) Adapter (see
Figure11} is used in place of the yellow pickup
on all GM HEI vehicies where the coll and
distribulor are integral. Disconnect the yellow
pickup from the boom cable. Plug the HEI
adapier into the boom cable and screw ihe
cennecior ring over it. Aflach HEl adapter ic the
vehicle al the cail.

19 - Enpine Anafyzer Oparator's Manual

Figura 11

Magnetic Timing Adapters - There are three
magnetic timing adaplers: oneg for lale model
Chryslers, one for early Chryslers, and one for
Fords. If magnetic timing probe does not fit &
vehicle, install the appropriate adapter on the end
of the probe; insert ihe adapter into the proper
receptacle on the vehicle.

Chrysler

Figure 12
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Toyota HEl Adapter is used in place of the
yellow pickup on Toyota HE vehicles where the
coil and distributor are integral. Disconnect the
yellow pickup from boom cable. Plug HEIl adapier
into the boom cable and screw connector ring
over it.

The Toyota probe comes with two clips: &
symmetrical clip and an offset clip. Select a clip
according 1o the style of 1he distribuior cap on the
vehicle 1o be tesled. (See illustrations.) One or
{he other of these two clips will fit any Toyota HEI-
type distributor cap with internal coil.

The clips snap on the back of the probe and hold
it up against the coil side of the distributor cap.
To snap a clip onto the Toyota probe, place the
small hole in the center of the ¢lip over the small
plastic stud on the back of the probe. Then just
turn the clip gently into place under the long
plastic tabs. After the clip is on the probe, snap
he whole assembly inlo place an the distributor.

To remove a clip from the lead, twist it; then turn
it out from undetr the tabs. -

To adjust a ¢lip so thal it holds the probe mare
tightly againsl a distributor, simply pinch the bent
ends of the clip closer together.

Figura 13
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D.L.S. Leads

Vehicles with D.I.S. (Direct, or Distributorless,
Ignition System) require special hookup, as
follows: '

Secondary Yellow Pickup and Blue and Yellow
Primary Clips - not used on D.LS.. DO NOT
CONNECT THESE LEADS. Leave them on the

hoam.

D.1.S. Secondary Probe Assemblies (see Figure
14) - Thers are two secondary probe assemblies.
One assembly is positive (red); one is negative
(bfack). Each assembly has four small clips.
These must be clipped securely around each
spark plug wire on the test vehicle. Cn 4- and 6-
cylinder systems, some clips will be dangling
free. Make sure they are not touching engine
black or any other wires.

Figure 14

D.LS. Primary Lead

The D.L.S. primary lead {(see Figure 15) is usually
not used. Connect the D.1.8. lead only if a Set-
Up screen dispiays a message which indicates
that the trigger is missing or faulty, Some optional
&M {gas analyzer) programs require the DS,
Primary.

0D.1.5.
@ Primary
Loagd
3
Figure 15

The D.I.S. Primary lead looks like tha gresn #1
lead. It is has & white decal which reads:
"PRIMARY SIGNAL C31.” Clamp the lead around
a wire at the coil connector. The table in Figure
29 lists the correct wire location on specific
engines. The table also shows the wire color and
cail connector pin letter, where applicable.

16 - Engirre Analyzer Operator's Manual
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Gas Analyzer Leads (Optional)

For detailed operating and maintenance

information, refer to the Gas Analyzer Manual

that was shipped with the kit.

The optional gas analyzer checks the guantity of
four gases in vehicle emissions: Carbon
Monoxide (CO); Hydrocarbons (HC); Carbon
Dioxide {C0,); and Oxygen (0,). This information
is used to generate diagnostics. _

There are three leads used for emissions analsis
(see Figure 16): '

. Exhaust Probe -draws the gas sample from .

the tailpipe into the analyzer.

. Anti-Dilution Adapter - used for insertion inte

tailpipes with screens or other obstructions.
. Temperature Probe - measures exhaust
gas temperature.

Prepare the Gas Analyzer for Testing
1. For best resuits, allow the vehicle to warm

up to normal operating temperature before
testing.

Aliow the analyzer fo warm up, This takes
approximately 14 minutes at 40° Fahrenheit
(slightly longer at cooler fernperatures).

NOTE: The analyzer must be warmed up

~for at least one hour before a gas calibration

can be perormed. Refer 1o gas analyzer

operating instructions.

Turn.the pump “ON.”

Allow a moment for the exhaust probe to
collect fresh air before inserting it into the
vehicle tailpipe.

insert the exhaust probe into the vehicle
tallpipe so the retainer cfip holds itin place.

_ NOTE: Fortailpipes equipped with screens

or other obstructicns, remove the flexible
end of the exhaust probe and replace it with
the anti-dilution adapter,

Slige the building exhaust removal system
hose over the tailpipe. Turn on the exhaust
fan.

Gas Analyzer Leads

Figure 16
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General Test Procedure

Master Menu

When the “POWER” switch is turned "ON,” the
Master Menu appears on the dispiay screen {see
Figure 17). The Master Menu may vary,
depending on the optional equipment installed on
the analyzer. {Any options not listed here are
explained in the instructions shipped with that
option.) '

The opticns:

| Bip
. SERYICE TESTE WEEN
. EXHAUET GRS ANALYZER
+ AUTDMATIE TESTIHE
. FUEL MAHRGEMENT
. GEHERAL PURPODSC KODEM
. TYPEHRITER
 UTILITIES

L]
g
;
Ll
]
O

T MO gw

Figure 17

Service Tests - Includes all tests except 1&M
tests, “Set-Up" and “Specifications” are also
on the “Service Tests” menu.

A reverse highlight bar on this menu line
tells whether the analyzer is in “CONV" or
“DIS" mode (CONVentional or Direct
Ignition System). See “DIS Testing™ for
more details.

Autormatic Tests - includes automnatic test
sequences such as Comprehensive and
Custom Tests, aleng with their support
functions. (Automatic tests can be run from
Sservice Tests menu, t00.)

Exhaust Gas Analyzer {optional} - Includes
dedicated gas analyzer functions such as
&M programs. Each option package is
shipped with its own manual.

General Purpose Modem - A package for
communicating data or diagnoses aver
telephone lines. See “UtilitiesModem.”

Typewriter - Type and print messages on
the end of a customer report. See the
“Utilities/Modem” sectian.

Ltilities - Includes housskeaping functions
such as “set clock” and test lead calibration
procedures,
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- Menu Control

There are three ways to make selections from
upper level menus:

1.

Type the menu selection number and press
[ENTER].

Using the arrow keys, move the cursor
(lighted box) to the desired selection and

press [ENTER].

Rapid Access — To go directly to the
desired test without passing through
intermediate menus:

a) . Typethe system test number, “System
test numbers” are 4-digit numbers
assigned to individual test modules by
the computer. The operator can print
out a list of system test numbers inthe
“*Customn Tests” menu.

b) Press [ENTER].

Command Bar to Control Test Flow

During testing, a command bar will appear at the
bottom of the screen at various points. This bar
lists “active” command keys. The bar is at the
hottom of the screen shown in Figure 17,
Press:

[CONTINUE] - Continues with the next step
in the sequence.

[REPEAT] - Repeats a test or procedure
just performed.

[BACKUP] - Backs up 1o a preceding test
or step.

[ABORT] - Discontinues testing and returns
to the previous menu.

To Begin Testing...

1.

Turn the main power switch "ON.” The

machine sounds a 3-tone beep, and afier

afew seconds the Master Menu appears on
the display screen.

if the analyzer is equipped with the gas
analyzer option, turn the (optional} CO/HC
pump switch “ON.".

Let the pump run for at least 15 minutes at
the beginning of every day. This clears any
moisture that may have accumulated
overnight. While the pump is running, make
sure the gas probe is up off the ground
taking in fresh air {not down on the floor
taking in water and dirt). '

Insert the specifications disk in the disk
drive. Gently push it all the way in until it
clicks into place.

Select a test and turn to the appropriate
instructions in this manual.

At the beginning of the instructions for each
test there is a list of “Minimum Leads.”
These leads must be connected correctly
to run that particular test.

Start the engine {or ¢crank the engine as
prompted).

Follow test procedure listed in this manual.
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D.L.S. TESTING

In this manual, the term "D.1.8." (Distributorless
Ignition System) means any system with no
distributor cap. This inciudes GM's D.1.S. and
CCC systems, Ford, Chrysler, Toyota and Nissan
systems, among others.

Test Modes

The engine analyzer has two test modes:
Conventional {(CONV), and Direct Ignition
~ 8ystem (D.1.5.). The current mode is displayed
at the top of the service tests menu screen -
"CONVY™ or “DIS.” '

To switch to the D.1.S. mode for Service Tests,
select “Set-Up" from the Service Tests menu.
When the Ignition Set-Up screen appears (see
Figure 18) , press [2] o select "DIRECT

IGNITION SYSTEM." The analyzer remains in’

the test mode selscted until;

+ the power is turned "OFF;”
+ the operator presses [RESET];
« the test mode is changed by the operator.

r n

IGNITION SET-UP

CONVERTIONAL IGNITION

[2] BIRECT IGNITION SYSTEM

Figure 18

To run a [0.1.8. Comprehensive test, select “OIS
Comprehensive” from the Service Test menu
(see Figure 18).

In either mode, the service tests menu looks the
same. However, the foliowing tests do not apply
to D.1.8. systems:

Primary Circuit Test
Power Check
Tach/Dwell Meter
Madule Test

If the operater selects one of these tests while
in D.I.8. Mode, the message “TEST NOT
AVAILABLE IN DIS MODE" will appear.

The procedures for the following tests are differ-
ent in 0.1.5. mode than in CONV mode:

Secondary KV

Ignition Patiems

Cranking Test

Cylinder Efficiency/Performance

For other tests, conventional-type tast data may
not be used in diagnosing D.1.5. systems. Where .
this is the case, “N/U" will appear on screen and
printed reports.

D.L.S. precedures appear in these operating
instructions immediately following the corres-
ponding Conventional tests.
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Service Tests

Overview

The Service Tests menu lists the available
vehicle tests. The menu listing may differ from
ithat shown here, depending on the options
installed in the analyzer. For detailed information

on those tests not shown here, refer to the -

Operating and Maintenance Instructions. that
were shipped with the opticnal equipment kit.

- Comprehensive and Custom Tests are also
included on the Service Tests menu, for
convenience. For details on those tests, referio -
the “Automatic Testing” section of this manual,

Engine Analyzer Operator's Manual - 21



Service Tests

22 - Engine Analyzar Opsrator's Marual



Set-Up

Set-Up allows the operator to make sure that test
leads are properly connected and working before

continuing with specific tests.

Set-Up also allows the operator o change tesi
modes, depending on whether or not the vehicle
is equipped with a canventional or D.1.5. ignition.

1.

The Master Menu (see Figure 19) appears
after the power is turned “ON.” From the
Master Menu, select item 1, “SERVICE
TESTS.”

™

|_ii_'-lfi'[|:' :E|:|_—| 2148 ¥
, BERYILE 1E5TS HEEE

. ENHRUYT GRd AHALYZER

. BUTINATIC TESTEMG

. FUEL WRHAGEMERT

. GENCREL FURPOSE HOJER

. ITPEME]TER

L UYILITIEE

I | o o

EIIFE] EHTEL]

]

Figure 19

The Service Tests Menu appears {see
Figure 20). Since the Set-Up test is high-
lighted, press [ENTER] to start the
procedure.

Connect the leads to the engine.

Service Tests

SINIE (58T B

218¢ tH
B seT-ue i3, ROWEH GBLE

[ £ ARIWSTHERT SEREEH T J% vAcH MELL

0 5. #=INeRt CIRCT TEET 15, RCCELERATION TEST
] 1. secomreet k¥ 16 HEBULE YESN

[ 5- tonET1on FRTTERHS [J17. tHAREING TEST

[ 6. CHuINRER W15 RECALL qu. WATTERY TEST

{J #. cemmriae TESI 1%, MULYI-RETER

[] . FOHER €HECK [J22. CONPREHERSIVE

[ 2. CYLIAMER FTRFORARNCE [Je1. 316 EONPREHERSIHE
Clun. tinins [Jez. SPECIFIGATIOND
[Jaa. wwtuun a7en [Jes. fun custon KESTE
[z ectescmer PRITERRS [le+. SYMPTONG ANALYSTS

Figure 20

Minimum Leads

3.

Connect the Green #1 Pickup to #1 spark:
plug wire. _ :
Connect the Primary Blue Ciip to negative .
{-) terminal on the coit.

Connect the Yellow {secondary) Pickup
around high tension lead from coil to
distributor.

The Ignition Set-Up screen will appear (see

Figure 21). Press:

[1] for Conventional (CONV) ignition
system,;

[2] for Direct Ignition System {D.I.5.)

[ . ™

IGHITION SET-UP

(1] CORVENTIONAL IGNITIOHN

[Z] DIRECT IGNITION SYSTEM

Flgure 21
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Set-Up: Conventional Systems

1.
2.

Press {1] ‘CONVENTIONAL IGNITION.”
Start the engine.

The Sei-Up screen will appear {see Figure
22). This screen shows whether or not the
ieads are connected properly, and allows
the cperator to change varicus factors
being monitored.

-

Wi HISAING

FRIMARY MISEIHG

SECONDARY TISEING

# OF CYLINDERE @

FIRING CRIER 1 2 2 4 5 & * B
FRIFMEMRY CIRCUIT GTAMDARD

4 CYCLE

nAG REFERENCE i

[i] CHANGE # OF CY¥LIMWDERE
[E] cHRHGE FIRING ORDER

[B] cHANGE FRIMARY CIRCUIT
CHANGE C£YCLES

[B] cHANGE MAG REFERENWCE
[cSHTIHUE| [REFEAT]

Figure 22

The top three lines an screen show whether
the leads used for ignition display are "OK"
or “MISSING™:

“#1" - Green #1 Pickup

“PRIMARY” - primary Blue Clip
“SECONDARY” - secondary Yellow
Pickup

NOTE: The engine must be running for
these lead tests to be valid. If the word
“MISSING" appears after the lead name on
the display screen, connect that lead to the
vehicie. Attach any missing leads; then
press [REPEAT] to repeat the Set-Up test.
If the lead is connected correctly for the
vehicle being tested, check the lead for
defects or bad connections.

The items listed inside the box on the
display screen are specifications that can

- be changed manually.

“# OF CYLINDERS” - If the engine is
running and leads are connected, the
analyzer automatically detects the number
of cylinders and displays it on screen. (If
specifications were entered through the
Specifications menu, the dispiay screen will
show the number of cylinders entered. If the
number of cylinders item was forgotten
during the entry process, the anaiyzer wil
display the default value of 8 cylinders.)
Make sure the number of cylinders is
correct. i not, check the connection of the
green #1 pickup and secendary yellow
pickup. Make sure the engine is running.
Press [REPEAT] to check the setup.

TJo change the numbar of cylinders
manually:

a) Press [1]. :
b} Type in the number of cylinders.

“FIRING ORDER" - Firing order is entered
through “Specifications.” If no specs were
entered, this line reads 1, 2, 3, 4, eic. To
changs fiting order through the Set-Up
SCreen: :

a) Praess [2].
b) Type in the correct firing arder.
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sPRIMARY CIRCULT" - This line shows
which "trigger” the analyzer is using (see
Figure 23). The “Trigger” is the pulse the
analyzer uses to synchronize ignition
patterns and RPM readings, andto perform
other tasks. The analyzer is automatically
setto a Standard trigger, which works well
for most vehicles. In the rare event that the
standard trigger is not right for the venicie
you're testing, you'll see these symptoms
during testing:

. Nonsense RPM readings and cdwell
values.
« Erratic ighition patterns.

»1 0K

FRIMARY OK

SECOHDARY DK

# OF CYLINDERE &

FIRIMNG ORDER 1 2 3 4 5 &
FRIMERY CIRCUIT STHHDARI
4 CYCLE

HaG REFERENCE .8

{1l cHANGE # OF CYL1NDERS
[B] cHANGE F1RING ORDER

{8 CHAHGE PRIMARY CIRCUIT
[} CHANGE GY¥CLES

[5] cHerGE MAG REFERENCE

If you are NOT having these problems, PO
NOT change the trigger.

If you ARE having these problems, press
11}, [2] or [3} on the number {red} keypad to
change the irigger. Here are the three
triggers available:

1. Standard - works for most vehicles.

2. Primary 1 - works for breaker point
systems and most electronic systems.

3. Primary 2 - works for current-reguiated
systems such as H.E.\. and Prestaiite.

®4 Cyclie® - When iesting two-cycle or
rotary engines, press [4] to change this iine
io two-cycle. Press [4] again to change it
back.

“Mag Reference” - Vehicles that have a
socket for the magnetic iming probe require
a magnetic reference spec {an offset value
for the probe). The number will be auto-
matically entered and appear here if specs
were entered through bar codes. To enter
or change mag reference here, press [9]
and enter the digits.
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Set-Up: D.IS.

The D.1.5. setup procedure requires the operator
to select 28 manufacturer and engine type (with
corresponding firing order and polarity setup).
The operator may enter setup information man-
ually. D.1.S. Set-Up also allows the operator to
change the trigger mode and mag reference
specification. When the engine is running, it
checks 1o see that leads are properly connected.

1.
2.

Press (2] “DIRECT IGNITION SYSTEM,”

The first Direct Ignition System Set-Up
screen will appear (see Figure 24}, Press
the number of the manufacturer of the
vehicle being serviced, '

i

DIRECT 1GNITION SYSTEM SET-UP

MANUFAGTURER

[E]oTHen tsERvIcE TEETS ONLY)

Figure 24

NOTE: |f the correct engine manufacturer
or type is not listed here, select "Cther” and
enter D.).5. system information manually, A
separate screen will appear {see Figure
25). As the screen tells you, press [0 1o
enter [+], [1] to enter [] for polarity setup.
Fromthat screen, press [CONTINUE] when
finished.

DIRECT IGHITION SYSTEM SET-UP

ENTER FIRIhG ORDER:
13 4 26 3

KEY NPUTS
0= -3
M= <+>

ENTER POLARITY GODE:

LTI

Figure 25

The second Direct Ignition Set-Up screen
will appear (see Figure 26). Check the
polarity set-up for the correct engine type
for the vehicle being tested.

r .

DIRECT IGNITION SYSTEM SET-UP

MAHUFACTURER PQLARITY

SET-UP

{Jam : 1342

=t
{2'JroRp 142538

LR TN
fsrovora 1425386

.
EGHH’TSLER 12453

¥t
[jmnsuumur 1243

+= -t
[6 JOTHER (SERVICE TESTS ONLY)

Figure 26

Connect the secondary clips to the engine
according to the polarity set-up on the dis-
play screen. NOTE: Make sure that the
Green #1 lead is connected!

Startthe engine and then press the number
an the number (red) keypad that corre-
sponds to the engine type being tested.

26 - Engine Analyzer Operater's Manual



Searvice Tests

Special D.1.S. Secondary Clip
Connections

. NOTE: For the GM 2.3L (QUAD-4) with IDI
System, and the Nissan Pulsar 1.6L, a special
procedure is required to connect secondary clips
(see Figure 27):

1. Onthe GM, remove the coil assembly ard
imvert it. Then reinstall the coil so the coil
terminals are accessible.

On Nissan, remove the cover, unbolt the
coils and remove them from the plugs.

2. |nstall plug wires between the coil terminals
and the spark plugs. (GM makes a kit for
this purpose. The kit is available from your
local dealer.)

3. Clipthe secondary clips onto the spark plug
leads just installed, according 1o the polarity
setup of the vehicle.

See manufacturer's information for more
details on this procedure.

Special Connections

All Fords - The primary wire is at the connector
at the coil,

Ford 2.3L- This is a double spark system with a
full-time pack that does most of the work, and a
part time pack that only operates under certain
conditions, for emissions controis. Test these
ignition systems in two steps:

1. Connect D.1.5. leads to the full-time pack
and run Comprehensive of Ignition service
test as usual. - :

2. After testing full-time pack, connect D.1.S.
leads to the part-time pack. Do Set-Up
again, with engine running at idle {the part-
time pack is always active at idle). After
verifying setup on the part-time pack, run
an ignition Service test to test the pari-time
‘nack separately.

GM 2.8 Liter - For easier access, hook the lead
around one of the pink and black wires in the
harmess at the fender well, Check the D.1.S. Set-
up screen for a primary signal. If ihere i5 No
signal, hook the lead around another pink and
black wire, and then press [REPEAT]. Keep
trying pink and black wires until the Set-up screen
shows a signal.
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Complete The D.1.S. Hook-Up

B.

The third Direct ignition Systern Set-Up
screen will appear (see Figure 28). The top
two lines on screen show the “Trigger
Mode" and the “Trigger Status.” (whether
the trigger is “OK”, *FAULTY," or
"MISSING.") -

[ h

DIRECT IGNITION SYSTEM SET-UP

TRKVGER WODE SECONDARY

TRIGGER oK

#OF GYLINDERS 4

FRING ORDER 1342
ke

MAG REFERENCE 0

[1]enancE TRIGGER MODE

[2] cHanGE naG REFERENCE

IREPEAT] [pACKuU¥]

Figure 28

“Trigger” is the pulse the anaiyzer uses 10
synchrenize ignition patterns and RPM
readings, and to perform other tasks. When
you selact “DIS Set-Up”, the irigger mode
is automatically set to “Secondary” — the
analyzer uses the D.I.5. Secondary | eads
for the trigger.

" Status fine should read "OK.”

If the status fine reads “FAULTY"™ or
"MISSING™

A signal is present but is irregular or
inconsistent.

If the status line reads "MISSING";
No trigger signal is present.
In either case, a message appears on

screen that reads "CHECK TRIGGER
LEADS." Take the following steps.

a) The engine should be running. If not,
start it and press [REPEAT].

b) Make sure that the secondary leads
are properly connected according to
the polarity setup.

¢} Make sure each secondary clip is sec-
urely connected to its spark plug wire.

d)Make sure the green #1 lead is

connected to the #1 spark plug. The
lead should be connected between
the secondary clip and the plug.

e) After correcting any problems, press
[REPEAT]. The anaiyzer will check the
trigger again.

f) if trigger is still “FAULTY” or "MIS-
SING,” change to a primary trigger
mode. Connect the D.I.S. primary
iead.

g) The D.1.5. Primary lead looks like the
green #1 lead. it is has a white decal

~ which reads: “PRIMARY SIGNAL
C31." Clamp the lead around a wire at
the coil cennector, The table in Figure
29 lists the correct wire location on
specific engines. The table also shows
the wire color and ¢oil connector pin
letter, where applicable.

h) Then press [1] from this setup screen
to change the mode .to PRIMARY.
Press [REPEAT] to make sure the
primary trigger is OK.

The next two lines show the number
of cylinders, and the firing order and
polarity setup. Make sure they are
correct. f any of these are incorrect,
press [BACKUP] to return to polarity
set-up screen (the first System Set-Up
screen) to make the correct selection.
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To Complete the Set-Up Test...

MAG REFERENCE - Vehicles that have & “REPEAT” - If a lead is missing or if the engine
socket for the magnetic timing probe require  is nat started before calling up this screen, cor-
a magnetic reference specification (an ract the situation and press [REPEAT]. The
ofiset value for the probe). The number will . screen will be updated.

be automatically entered and appear here _

if specs were entered through bar codes.  "BACKUP"- Press [BACKUP] to return to engine
To enter or change the mag reference, selection screen.

press [2] and enter the digits. _
“CONTINUE” - Prass [CONTINUE] o retusn to

the Service Tests menu. From there, choose the
next test tests to periorm.

NOTE: After the DIS Set-Up Test is completed,
the analyzer is set in D.1.8. mode. To change the
mode:

» Turn the power “OFF" or:

+ Press [RESET] or:
- Returnto Set-Up and change the test mode.

D.L.S. Primary Lead Hookup Table

MAKEAGNITION

TYPE __ ENGINE SIZE PIN LOCATION/WIRE COLOR

Chrysler 1.6L Pin 4 - Black/White

Chrysler 5.3L (1980) Lt. Green/Black

Ford DIS 400,180 Wire to Fin 8 EDIS Module

Ford DIS 3.0L,38L Pin 4 - Red/Lt. Green

Fard DIS 2.3L Pin R2, L2 - Red/Lt. Green

GM Typa | 3.0L,3.8L Pin F - Pink/Black At Coil Connector

GM Type Il 3.00, 3.8L Fin ht - Pink/Black At Coit Connector

GM Type 1 8.3k, 3300 Fin M - Pink/Biack At Coil Connector

GM Type lll 3.8L, 3800 Pin P - Pink/Black At Coil Connector {closest to akematar)

GM CPC 2.0L,8.5L Pink/Black or Solid Red Two Wire Connector (Left side of coti)

GM CPC 2BL Two wire connectar -Pink/Black

GM IDI (Quad V) 2.3 Pin L - Solid Pink Last pin on top row of connector {ciosest 1o
firewall befors inverting unt)

Mazda 80 CID Pin 2 - Black/Yeliow

Mitsubishi 1.EL Fin 4 - Black/White

MNissan 1.BL Wire Loop - Black Wire laop next to igniter, left front of moter.
Make sure switch on DIS box is on *STD". During Gas
Analyzer Setup, choosa “STD" for igniticn type.

Toyota 3.8l Pin 4 - brown wire Green connector 4-wire connector on left

sidle ceil unit cover

Figure 29- D-1-S8 Connection Chart for Primary Signal
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Adjustment Screen

-~

ENGINE SPEED

Er
| METER | |

] 1nu_u. % TR

EHG 1Bl

EEifT] [5 [EONTIHUE]

Flgure 30
Leads Required:

Conventional Systems:
« Green #1 Pickup;
- White Clip;
+ Yellow Pickup {standard trigger};
+ Blue Primary Ciip;
= Vacuum Lead;
» Engine Temperature Probe;
» Magnetic Timing Probe;
» Exhaust Gas Probe.

D.LS. Systems:

D.1.5. Secondary Leads

Green #1 Pickup;

White Clip;

Yellow Pickup {standard trigger);
Blue Primary Clip;

Vacuum Lead;

Engine Temperature Probe
Magnetic Timing Probe;

Exhaust Gas Probe.

A meter screen displays:

RPM;

Dwell;

Vacuum;

Engine Temperature;

Timing;

Exhaust gas values (if available) for:

4 & & ®E & =

Carbon Monoxide {percent}
QOxygen {percent)
Hydrocarbons {parts per million)
Carbon Dicxide (percent)

Check gas analyzer status before using this
screen. Gas analyzer advisory messages, such
as “Low Flow,” and “No Gas,” will not appear on
this screen.

Press [6] to turn on the timing light. The vehicle
must be running, and the secondary lead(s) and
green #1 pickup must be connected. (If primary
trigger is being used, the biue clip must be
connected for convantional vehicles, or D.1.S.
primary for D.1.S. vehicles.)

Display any of the above readings (except engine
termperaturg and

- Timing

» Exhaust gas values (if available) for:

Carbon Monoxide {percent)
Cxygen {percent)
Hydrocarbons (parts per million)
Carbon Dioxide (percent)

When ready, press [CONTINUE].
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Primary Circuit Test

- This test does not apply o D.L.S. systems.

PRINARY CIRCUIT TEST

FRIMARY COIL RES. A I 1]
BALLAST RESISTANCE - ]
FRI. IGHITIDN CURR. &.7 A
FOSITIVE COIL YOLTS 13.8 V¥
HEGATIYE COIL YOLTES 1e.62 ¥
PATTERY VOLTAGE 14.3 v
CQFL OUTPUT 3% KV
DPLELL YARIATIOH .7 *

COMT I HUE [REFERT] [FRINT =]

Figure 31

Leads Required:

-

- " u L J [ ]

" Conventional Systems:

Grean #1 Pickup;
White Clip:

Yellow Primary Clip;
Biue Primary Clip;

Red Clip;

Yellow Secondary Clip.

Make sure the engine runs at a steady RPM
wefore selecting the Primary Circuit Test. The
results show the performance of componenis of
the primary ignition circuits:

spRIMARY COIL RESISTANCE” - ignition coil
primary winding resistance. '

«BALLAST RESISTANCE” - Baliast resistance
or battery to coil circuit resistance.

“PRIMARY IGNITION GURRENT” - Total
primary circuit current fiow.

“pOSITIVE COIL VOLTS” - The voltage ai the
yellow primary clip when the primary coil is
energized. ' '

“NEGATIVE COIL VOLTS” - The voltage atthe
blue primary clip when the primary coil is .
energized. :

“BATTERY VOLTAGE” - Battery voltage.

*GOIL OUTPUT"” - ignition coil secondary
output.

“DWELL VARIATION” - Dwell periocd for each
cylinder firing is measured. The difference
between the longest and shortest dwell pericd
is displayed.
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Secondary KV - Conventional

r _ ™

kY

RA=TDLY

EHGIME

ACCELERATE

1,

Flgura 32
Leads Required:

Green #1 Pickup;

Whie Clip; '
Yellow secondary lead
Blue Primary Clip;

L J u u -

The KV test samples a series of firings for each
cylinder {see Figure 32}, then reports on
individual spark plug burn times {miliseconds)
and the following KV readings (see Figure 33):

-~

=

Ly

O | e [ e

Lmammugp

CONT THUE]

IR EFER T:|

[ERINT]

Flgure 33

“BURN TIME" - The length of time in millisec-
onds that the spark plug is arcing.

*"BURN KV” - The average KV raquired {0 main-
tain the spark. The amount for each cylinder’s
secondary circuit is stored and shown on the
screen in the proper cylinder cotumn,

“AYERAGE KV” - The average KV required 1o
initiate a spark. The amount for each cylinder’s
secondary circuit is stored and shown on the
screen in the proper cylinder column,

“DELTA K¥" - The difference between the min-
imum and maximum KWV,

After delta KV is displayed, the operator will be
prompted to snap the throttie 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 cad caused by engine accel-
eration. The highest value is stored and shown
an the screen.

“CIRCUIT GAP KV” - The voltage required to
jump 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 tc variations in mixiure rich-
ness, turbulence, temperature, etc.
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Secondary KV - D.L.S.

NOTE: \f a D.1.S. vehicie has all negative or al
positive polarity plugs, run a CONVENTIONAL

secondary ignition test. See the preceding page. .

Leads Required:

D.1.S. Secondary Leads

Green #1 Pickup;

White Clip; _ -
D.1.S. Primary Pickup (when Primary
Trigger is selected); :

L
u
a
*

 The scraen displays tachometer and digital RFM
readout (see Figure 34}. Follow screen prompt
and allow engine RPM to stabiiize at idle (800 -

1000 RPM). When RPM is stable, press’

[CONTINUE].

Secondary data is collected from the D.).S. sys-
tem. The dispiay screen highlights which data is
being collected, as it is collecied (see Figure a5).

After a few seconds, the display screen reporis
the following KV readings for the Compression
Firings and Exhaust Firings of each cylinder(see
Figure 36):

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

“DELTA KV* - The difference between the
minimum and maximum KV,

“BURN TIME" - The length of time in
milliseconds that the spark plug is arcing.
Repeating this test may yield slightly different
valugs. This is due to variations in mixture
richngss, turbulence, temperature, etc.

D.1.5. SECONDARY TEST
ENGINE SPEED

?|I||1‘I.|_|ITII|I!I

ALLOW ENGINE TO STABILIZE
AT IDLE APFM

0.).8. SECONDARY TEET

COLLECTING SECONDARY WGHITION DATA:

COMPRESS KN FIRING KY
[[comPRESSION FIRING BURN TIME |

EXHAUST FIRING KV

EXHAUST FIRING BURN THME

n

o ] || [ | e

{CONTINUE]| [REPEAT} [BACKUP| [ABDAT|

Figure 36
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Ignition Patterns

IMPORTANT NOTE: Even though the Com-
mand Bar does not appear when a pattern is
displayed on the screen, the command keys
listed below are active. Press:

[CONTINUE] - Continues with the next step in
the sequence,

[REPEAT] - Repeats a test or procedure just
performed.

[BACKUP] - Backs up to a preceding tast ar
step.

[ABORT] - Discontinues testing and returns to
the menu. '

Leads Required:

Conventional Systems:
Green #1 Pickup;
White Clip;

Yellow secondary lead;
Blue Primary Clip;

-

L] L] *

D.L.S. Systems:

D.1.S. Secondary Leads

Green #1 Pickup;

White Clip;

D.1.S. Primary {when Primary Trigger has
been selected);

For correct results, the engine must be running.
Perform the Set-Up test to make sure that lead
connections and the number of cylinders are
correct. For testing D.1.S. vehicles, the analyzer
must get a good secondary trigger.

From the Service Tests menu, select ltem 5,
“IGNITION PATTERNS.” The Secondary Ignition
Patiern Display screen will appear, showing
Secondary ignition patterns in Sequential Display
Mode - displayed one cylinder after another, in
firing order. Use the waveform (yellow} keypad
selections described below to select different
pattern displays {see Figure 37). Patterns will be
displayed with the corresponding cylinder
number if the firing order was entered.

PRI [SECON
SEQUB
[ o

=D
e

Figure 37

+ In D.L.S. mode, primary patterns are not
available, The Parade Patterns function
displays both compression and exhaust
patterns, per polarity. Other secondary
waveforms show only compression firnngs.

+ For descriptions of elecironic ignition pat-
terns, refer to "Patterns” section of this
manual.

« To print a pattern from the screen, press [+
on the number keypad.
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Press [SECONDARY] to display secondary
ignition patierns(see Figure 38). The secondary
ignition patterns will appear sequentially. Press
" a cylinder number on the number {red) keypad
to see that cylinder alone displayed. Press (GO
1o return o the Sequentia! Display Mode.

G

Figure 38

Press [PRIMARY] to display primary ignition
patterns. Press a cylinder number on the number
(red) keypad to see that number cylinder dis-
played alone. Press [GOjto return o Seguential
Digplay Mode.

The format of Primary and Secondary ignition
pattern displays can be changed by the options
on the following pages.

spARADE” {see Figure 38} shows KV peaks of
all active cylinders. The format of this pattern
cannot be changed.

Figure 39

For D.1.5. vehicles, “PARADE™ {see Figure 40)
shows both the compression and exhaust firings
for the positive polarity cylinders on one screen,
and those for the negative palarity cylinders on
anather screen. Press [1] to toggle between the
WO screens.

e

= [T

] TOGGLE SECONDARY K¥

- | CYLINDER HUMBER [
K¥

40
35
a0

25
2
i
10

Continued...
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ignition Patterng {confinued)

The next few pages show the different ways to
select and manipulate the basic primary and sec-
ondary patterns. The waveform cantrol keys are
shown, along with an example of their operation,
Many combinations of control are possible and
practical.

Press [RASTER] to display primary or secondary
patterns vertically on the screen (see Figure 41).
Pressing numbers on the number (red} keypad
selects the cylinders to be skipped in raster dis-
play. To return to display of ali cylinders, press
{CLEAR] on the number (red} keypad. To restore
any single cylinder, press the number key a
secand time.

'

[ [ 1836 REM
REEE:

Figure 41

Press [DUAL] to display a primary and a second-
ary waveform for ail cylinders in sequence, or for
selected cylinders {see Figure 42). For D..5.
systems, the primary wavelength is meaningless;
it will be flat.

716 RFH

Figure 42

Press [SEQUENTIAL] to return the pattern
display to Sequential Display Mode.

Press [EXPAND] to change the display of
millisecond timalines.

Press [EXFAND] once, and the display shows 10
divisions, each 1 millisecond long, and enables
ARRBRQOWS 1o change timebase {see Figure 43).

F Ty

710 RPN

Figure 43

36 - Engine Analyzer Operator's Menual




Service Tests

Press [EXPAND] a second time 10 remove the
millisecond timelines and restores display 1o
~ previous full cylinder display length.

Each time the “EXPAND” key is pressed, the
timelines return o the scale [ast selected by the
Arrow Keys,

The Arrow Keys work when "EXPAND” is active
io change pattern time. Arrow Keys will work only
when millisecond timelines are displayed.

The right arrow reduces the number of milli-
secand divisions and lengthens first portion of the
paitern displayed (see Figure 44). The limit is a
six millisecond display.

£ i

716 RPN

Figure 44

The left arrow increases the number of milli-
second divisions, compresses patterns in from
the right and displays them in a “parade” fashion.
When more than one pattern is squeezed on the
screen, the pattern farthest to the left is that of
the displayed cylinder number, Limited 1o filling
screen with timeline divisions (all engine
cylinders).

Press [FREEZE] to hold of release {stop action)
the selected waveform display (see Figure 45}.
Other keyboard selections made while
“EFREEZE" is operating will not work until
“FREEZE" is reieased.

-~

i
Tk
M, B i o s Bl

——

Figure 48

Press [DELAY] to slow the waveform update rate.
Each time [DELAY] is pressed, 3-second delay
occurs before the next update. Press [GO] to
restore norma! update rate.

NOTE: Fress [GO]l to:
» Release “FREEZE" stop action;
. Release “DELAY" and restore standard
waveform update rate;
. Restore any patterns that have been “de-
selected.”
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Cylinder Miss Recall

Leads Required:

Conventional Systerns:
- (ireen #1 Pickup;
»  White Clip;
- Yellow Sacondary Pickup;
+ Blue Primary Clip;

D.L5. Systems: :

C.1.5. Secondary Leads

Green #1 Pickup;

White Clip;

D.I.5. Primary Pickup {(When Primary
Trigger has been selected);

Before running Cylinder Miss Recall, run the Set-
Up Test to make sure vehicle's correct firing order
is entered in the analyzer and the analyzer is
getting signals from the leads

Select Cylinder Miss Recall. While the engine is-

running, secondary ignition patterns for each
firing are being stored.

When you hear or feel the engine miss, press
[FREEZE] {see Figure 4B).

il !

TEST DATA BEING STORED..,
PRESS FREEZE FOH SECONDARY
IGNITION PATTERNS

[ABORT] [FREEZE]

Figure 46

After pressing [FREEZE], the screan displays the
secondary patterns in memory, showing the pat-
terns of all cylinders for one engine revolution at
a time (see Figure 47). The analyzer automatic-
ally pages back through the previous 30 or so
engine revolutions. The revolution counter starts
at #1, the most recent revolution, and counts
backward from there.

- A
m H ' by #ﬂ-—

[} H B -]
REY% £ DURH TIME <ME3

1.9 1.5 1. 1.1 1.2 1.3
EURH YOLTRAGE (KW)

1.9 1.9 1.7 2.2 e, 2.2

[fEcRT] [EEFERT =
1 [] 1 1 [ 3

Figure 47

Watch the screen for the miss. When you see it,
press [FREEZE] to stop the screen from auto-
matically paging. Use the right and left arrows to
move back and forih through the patterns. Press
[GO] to start the automatic paging again.

“BURN TIME" [milliseconds) and "BURN
VOLTAGE" (KV) are displayed for each cylinder
and revolution (when patterns are cycling).
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Cranking Test:

Leads Required:
Conventional Systems:

For Compression, Dwell, RPM:
. Green #1 Pickup;
» White Clip;
. Yellow Pickup (standard trigger);
« Blue Primary Clip;

For Complete Screen, add:
. Exhaust Gas Probe.
+ Vacuum Lead:
« Battery Load Clamps

CAUTION: Place the transmission in “PARK” or,
it manual, "NEUTRAL.” Set the parking brake.
Make sure the vehicle cannot roll. If necessary,
chock the wheels,

Follow the screan prompt and crank the engine
until it starts. The enging will crank for a few
moments before it starts because the analyzer
temporarily disables the ignition in order to read
cranking infoermation.

If the analyzer is not getting a signat from all nec-
essary leads, a Setup screen appears (see
Figure 48). This screen shows which leads are
missing and allows the operator to change the
trigger mode, if desired. Check any missing con-
nections and press [CONTINUE] to repeat the
cranking test.

The Cranking Test screen appears, listing test
results (see Figure 49).

Each cylinder’s compression is compared with
the others. The best cylinder is given the value
“100." The computer then converts the value of
the other cylinders to a percent of the best cylin-
der to get a "Compression %" value. Other crank-
ing values are listed at the bottom of the screen.

Conventional

CURRENT FROBE MISSING
SECONDARY MISSING
ERINARY MISSING
TRIGGER-MODE  STANDARD

CHANGE TRIGGER-MODE

"CRANKING TEST
CYiw 1 =4 = & = [

COMP. % |1B@|1@R|lP8[lee|] kR 168

CRAMNKIHNG YOLTS 11.24 YOLTS
CREMKING CUREENT 174,88 AFMPS
CRAMKING YARCULM -8 INRCHEE
CRANKING SFEED 252 RPHM
CRAMKING DMELL
CcOrL INFUT YOLTS
HYDROCARBOME

ag.8 DEGREES
25.3 vOLTS
g4 PPN

[onfinoe] {REPEAY] [PRIET] [a]

Figure 49

One of three messages may appear on the
results screen:

*ENGINE DIESELED” - The engine fired without
an electric spark during cranking test. Com-
pression information is not reporied.

“DISCONTINUED CRANKING” - Cranking was
discontinued before test was complete, or some
other irregularity occurred which makes
compression results unreliable. Compression
information is not reported.

“ENGINE WILL NOT START” - The engine does
not start after cranking test is completed and
ignition is re-enabled. Press [ABORT] 4o return
to the menu.
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Cranking Test: D.I.S.

Leads Required:

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

White Clip;

Red Clip;

Gray Amp Probe

L] L] * L ] L ]

For a complete screen, add:

. Yellow Primary Clip to the battery (+)
terminal;

« Battery Load Clamps;

+ Vacuum Lead,

» D.I.S. Primary Pickup (when Primary
Trigger is selected);

+ Exhaust Gas Probe.

CAUTION: Place transmission in “PARK” or, if
manual, “"NEUTRAL.” Set parking brake. Make
sure vehicle cannot roll.

Follow the instructions on the first cranking
screen (see Figure 50) to disable ignition. The
instructions shown depend on which vehicle is
being tested.

-

"DIS CRANKING TEST

{~ TURN IGNITION ON

¢- PRESS ACCELERATOR PEDAL
ALL THE WaY DOWN

3- BEGIN CRANKING ENGINE
UNTIL PROMPTED TO RELEASE
ACCELERATOR PEDAL

Figure 50

3.0L Toyota and GM PFE (Ported Fuel
Injection) Vehicles:

1. Turn the ignition key “ON.”

2. AFTERTHE IGNITION KEY IS “ON", press
the accelerator pedal all the way down. This
will cause the computer on these vehicles
to inhibit fuel flow because itis put in & flood
mode. :

3. HOLD THE ACCELERATOR PEDAL ALL

THE WAY DOWN and crank the engine
until prompted to release the pedal. The

analyzer takes a few seconds o read

cranking values and then displays the
results on the screen. When the screen
prompts “RELEASE ACCELERATOR
PEDAL,” do so to allow engine to start.

NOTE: If the engine stants, release the accel-
erator pedal, turn the ignition *OFF” and repeat
the test.
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" For GM TBI (Throttle Body Injection) For Ford, Chrysler/Mitsubishi, and
Vehicles {See Figure 51} | “Qther” Systems:

[ (——— — a—— 1. Disable the fuel system. - For instructions,
' press [0} to see a Help menu (see Figure
52). From the Help fmenu, select the type

DIS CRANKING TEST of system being tested. The Help scresn
shows instructions for disabling that
1 - REMOVE INJECTOR CABLE system.

AT THE INJECTOR

-

2. CRANK ENGINE UNTIL PROMPTED
TO RECONNECT INJECTOR

DIS CRANKING TEST

J | 1 - DISABLE FUEL SYSTEM

Figure 51

2 - CRANK ENGINE UNTIL PROMPTED

1. Remove the injector cable at the injector. TO ENABLE FUEL SYSTEM
These vehicles are not automatically
disabled when the throttle is wide open.
Remove the rubber or plastic airfiow filter
over the injector, and then unplug the cable T T—
connector at the injector. Figure 52

2. Crank the engine until prompted to re-  NOTE: Selections 4, 5, and 6 are for Ford of
connect the injector. When the test resuits Europe systems.
appear on the screen, stop cranking.

3. Follow the screen prompt and reconnect
the injector and start the engine.

Continued ...
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Cranking Test: D.1.5. {continued)

Figures 53, 54 and 55 give a few examples. After disabling the system, press [0] fo return to cranking
screen. . ' '

”~

HELP ON DISABLING FUEL SYSTEMS

[} ™MROTTLE BADY INJEGTION
[2] cENTRAL FUEL INJEGTION

PORTED FUEL HJECTION
WITHOUY CLEAR FLOOD MODE

[] cARBURETOR wELECTRIC FUEL PUMP
E| GAABURETCOR wMECHANIGAL FUEL PUMP
E| GAABARETOR w/ANTHDIESEL YALVE

[0] exrr HELP.

Figure 53

HELP ON DISABLING FUEL SYSTEMS

PORTED FUEL INJEGTION
WITHOUT CLEAR FLOGT MODE

PROGUBLIRE

DISCOMNEGT THE FUEL PUMF
RELAY

[€] X HELP

Figura 54

r

o

HELP ON DISABLING FUEL SYSTEMS

SV ETEN TYPE

CARBURETOR w/HECH. FUEL PLIMP

PROCLDURE

LRIMP AUBBER FUEL INLET HOSE
WITH HOSE PFLIERS

[6] exm HELP

Flgure 56

Crank the engine until prompted to enable
the fue! system. Discontinue cranking when
results appear on screen. Re-enable the
fuel system, as bottomn of screen prompts,
and start engine.

The resuits for the D.1.S. cranking test are shown
in the same format as for conventional cranking
test (see Figure S6).

”

CRANKING TEST

1|3 (%%

CRANKING YOLTS A% ¥OLTS
CRANKING CURRENT 47.5 AMPS
CRANKING YACULIM .4 INCHE®
CRANKING 3FEED 600 RPM
CRANKING DWELL H/U
COIL INPUT VLTS 126 VOLTS
HYDROQUARBCNS 1 PFM

ENGINE STARTED - REPEAT TEST
[CONTIRUE} [REPEAT| [FRINT] [#]

Flgure 56
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Other D.1.S. Cranking Test Conditions

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

“ENGINE DIESELED” - appears i a cylinder .

fires during cranking. This message may alse
appear when the trigger is bad {due to erratic
RPM readings). Repeat the test. If this message
appears again, go to Set-Up and check the
trigger. -

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

aTURN IGNITION 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 57).
This message may aiso appear if the RPM is
unsteady due to a faulty trigger. Check current
probe (grey amp probe) and make sure it is fully
closed around ali vebicle wires coming from a
battery terminal. Check all D.1.5. leads. Press
[CONTINUE] to start test again. lf the problem

persists, go to Set-Up and check trigger status.

“TURN IGNITION OFF AND
CHECK CURRENT PROBE
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Power Check

Power Check allows the operator to “kill” cylinders
and watch the resulting changes in engine RPM,
vacuum, HC, and exhaust temperature. This
information allows the operator {0 evaluate the
performance of individual cylinders.

IMPORTANT NOTE: Power Check does NOT
apply to D.1.S. systems.

NOTE: Some computer-controlled fuel manage-
ment systems attempi to compensate for RFM
loss during Power Check. You can often disable
this compensating feature accerding to the
vehicle manufacturer’s instructions. However, it
may be easier to run a Cylinder Efficiency / Per-
formance test which does not trigger the
computer gompensation.

(4

-

RFM

[EE) [E3) (1) 1)

BIBIETS
EEEE

L
CHGC

\.

Figure 58
l.eads Required:

Conventional Systems:
» (Green #1 Fickup;
+  White Clip;
»  Yellow secondary lead;
» Blue Primary Clip;

For full screen, add:
«  Vacuum Lead:
« Exhaust Gas Probe;
- Exhaust Gas Temperature Probe.

Engine speed during Power Check must be at
least 900 RPM, and not over 1200 RPM. Run
power check as an automaiic or manual test:

Automatic Test: Press [GO] on the program
(green) keypad. The analyzer will automatically
disable one cylinder at a time. It makes sure each
cylinder test starts from a reasonably steady
engine speed and stops when RPM loss
stabilizes.

Manual Test: Press a number on the number
(red) keypad to “kill” that number cylinder. Press
the number a second fime to release the primary
for normal operation. The cperator can "kill” any
number of cylinders this way, and restore each
one by pressing the keypad number again, Press
[CLEAR] to restore all cylinders io normal
operation. ' '

When finished, re-connect any components
disconnected from the vehicle.

IMPORTANT NOTE: Even though the
Command Bar does not appear when a pattern

- ig displayed on the screen, the command keys

listed below are active. Press:

[CONTINUE] - Continues with the next step in
the sequence.

[REFPEAT] - Repeats a test or procedure just
performed,

[BACKUP] - Backs up to a preceding test or step.

[ABORT] - Discontinues testing and returns to
the menu.
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Cylinder Performance:

" Leads Required:

« Greeni#1 Pickup;

» White Clip;

» Yellow secondary lead;
+ Blue Primary Clip;

Run the engine at idle (800 - 1000 RPM). Do not
exceed 1000 RPM. When RPM is stable, press
[CONTINUE].

The screen displays “Cylinder Efficiency Test in
Progress” (see Figure 59}, Each cylinder number
is highlighted as that cylinder is tested.

~

CYLINDER PERFORMANCE
TEST IN PROGRESS
TESTING CYLINDER

13 4 2

Figure 59

Conventional

After the computer has locked at each cylinder,
the results are displayed in the form of a bar
graph (see Figure 60}:

r .

2 3 4 3 &
FIRING ORDER [«]
- [EomTinvE] [REPEAT] [FRINT

Figure 60
» The vertical bars represent the power LOST
when a cylinder is "killed.” The taller the bar,
the greater the power loss. There is a bar

for each cylinder and they are arranged in
firing order.

- The "AVG" line shows the average power
loss experienced during the cyiinder fest.

« The “LOW" line is a caution line. A vertical
bar which ends below or near this line repre-
sents a weak cylinder.
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Cylinder Performance: D.I.S.

Leads Required:

D.1.5. Secondary Leads

Green #1 Pickup;

White Clip;

D.1.S. Primary (if Primary Trigger is
selected);

Allow engine to stabilize at idle rpm (800 - 1000
rpmj, as screen prompts {(see Figure 61}. Do not
exceed 1000 RPM. When RPM is stable, press
[CONTINUE].

[

D.l.S. CYLINDER PERFORMANGE
ENGINE SPEED

ALLOW ENGINE TO STABILIZE
AT IDLE RPM

Figure 61

For GM QUAD-4 vehicles, screen prompts
“STABILIZE THE ENGINE BETWEEN
1200 and 1600” {see Figure 62). A shaded
hackground shows the range. Use a throttle
adjusting tool to hold 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 QUADA vehicte toidle when screen
says "RETURN TQ IDLE ™

While test is running, the screen reads “One
Moment Please” and then displays a “Calculating
Cylinder Perdormance.” message.

D.1.5. CYLINDER PERFORMANCE
ENGINE SPEED

t 143 HEM

STABILIZE ERGINE HPM
BETWEEN 120 AND 1600

Flgure 62

After the cc;mputer has locked at each cylinder,
the results are displayed in the form of a bar
graph {see Figure 63):

b

b.1.6. CYLHNDER PERFORMANGE

FIRtNG ORDER

CONTIHUE

[REFEAT]| [BACKUP] [ABORT

Figure €3
There is a bar for each cylinder, arranged in firing
order.

The vertical bars represent the power of a ¢yl-
inder. The smaller the bar, the lower the contri-
bution of that cylinder.

The "LOW" line is & caution line, set at 50 on the
performance scale, Avertical bar which ends be-
low or near this line represents a weak cylinder.
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I EL]]

£5. %

TIHIHG YAR

4.8

RPN [TIMING| YAR TIMING
FRE |+ =.@ 5.2 |
1231 |+ 1e.8 1.7

123 |+ £0.9 2.1 Fl
276z [+ 28.0 2.5

712 |+ 4.@ 5.3

CenTinue] [FRint} [ELEAR] [ENTER] []

Figure 64

This test will record up to five RPMAIming/

vacuum samples for use in determining
distributor advance curves. If the magnetic timing
probe is connected o the vehicle and the signal
is good, the timing light on screen changesto &
magnetic probe illustration and the analyzer uses
the magnetic timing signal for timing tests.

Leads Required:

Conventional Systems:

« Green #1 Pickup;

- White Clip;

+ Yellow secondary lead;

« Blue Primary Clip (when Primary Trigger is
selected);

+ Magnetic Timing Probe (optional - be sure
to enter magnetic timing offset values
through Set-Up or Specifications).

D.1.8. Systems:
. D..8. Secondary Leads
Green #1 Pickup;
White Clip;
D...S. Primary Pickup;
Magnetic Timing Probe (optional - be sure
to enter magnetic timing ofiset values
through Set-Up or Specifications).

L] u L | *

" NOTE:

'FOR MAGNETIC TIMING, hold engine at

desired RPM. When speed stabilizes, press
{ENTER].

Using the timing light, hold engine at desired
RPM. Press [ADVANCE] or [RETARD) on the
timing light (tap for 1/2 degree—hold down for
three degree changes) to bring timing pointer to
zero degree mark. When the pointer is at zero,
the actual timing setting of the vehicle is shown
on screen (in degrees before TDC). Press

'[STORE] button 1o store the timing value aiong

with the RPM and timing variation at the time.
Repeat the procedure up to five times at different
RPM. Press [CLEAR] to clear the screen and
start over again.

Some types of vacuum advance
systems require supplementary vacuum from the
analyzer for iotal advance testing. See manu-
facturer's recommendations.

“BUMP” button - When green #1 is connecied,
the timing light is synchronized off the #1 cylinder.
When green #1 is not connected, press (BUMF]
to change the synchrenizing cylinder in order {0
find #1 or its companion cylinder, This feature can
also be used to time vehicles (such as some
GM’s} which require timing t¢ be done off of both
#1 and its companion. See the manufaciurer's
recemmendations.

TIMING VARIATION - Timing variation shows the
difference in ignition timing between the earliest
and latest firing cylinders. Vehicles with uneven
cylindet firing (for example, some odd-fire GM V-
6’s) show wide variation because of engine
design.
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Vacuum Meter

The meter provides readings biween 30 inches
vacuum and 15 psi pressure (see Figure £5). A
shaded background shows the range of peinier
movement.

-

B 18 2 3?

AN FEEEE EE AN

JacUUM B IH,

ENGINE RPH 8 |

CORTIROE| [FRIHT| [CLERR] E

Figure 65

Leads Required:

To Test Vacuum Pressure ONLY:
+ Vacuum Lead

For Full Screen (engine running}:
Conventional Systems:

-  Green #1 Pickup;

«  White Clip;

« Vacuum Lead;

D.'S Systemns:

C.1.8. Secondary Leads

»  Green #1 Pickup - MUST be connected to
#1 cylinger;

- White Clip;

« D.LS. Primary Pickup (if Primary Trigger is
selected};

- Vacuum l.ead;

Connect the vacuum lead to any air-or liquid
fitting an the vehicie. The meter shows readings.
The label box indicates whether the reading is
Vacuum ¢r pressure.

To clear shaded background, press [CLEAH] on
the number [red} keypad.

Lab Scope

{ab Scope provides one of the most
sophisticated means of waveform analysis found
on any contemporary enging analyzer.

During this test, the analyzer will convert voltage
readings from any electrical device intio &
waveform on the display screen. Display any
electrical pattern ranging from zero to 25 volis,
freeze it, and analyze it for voltage changes over
millisecond time peariods.

The commands and function keys work the same
for all three tests.

IMPORTANT NOTE: Even though the
Command Bar does not appear when a paltern
is displayed on the screen, the command keys
listed below are aclive. Press:

[CONTINUE] -
the sequence.

Continues with the next step in

[REPEAT] - Repeats a test or procedure just
performed. :
[BACKUP] - Backs up 1o a preceding 1est or step.

[ABORT] - Discontinues testing and retumns to
the menu.
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._ To Synchronize the Pattern

When a pattern is not synchronized, it will often
be hard to read because its position on the
* sgreen is not controlied.

_ To stabilize the pattern on the screen, synchron-
ize the patiern so that it is triggered by some
event, such as the beginning of an injector pulse
(see Figure 66). When synchronized, the paftern
begins at the left edge of the screen, where the
triggering event ocCurs.

S[STYHT : BILJE PRI,
E[SCalLE [FIPRLHAARY 1

=
vese
9

ES. B[ L

Flgure 6&
1. Choose & trigger:
- Biue clip;

« Gregen #1 Pickup;
« Yellow secondary lead.

2. Connect the trigger lead to any point that
will serve as a trigger. The trigger lead can
even be the connected to the same point
as the yellow lead. :

3, Press [3] to set the sync status. Keep
pressing [3] to toggle through these four
selections:

+ "NO SYNC” -' Pattern will not be
synched.

+ “BLUE PHL" The pattern will be
synchronized to a trigger from the blue
primary lead, When “Blue Pri.” is set
as the trigger, an additional option
appears on screen: Press [5]totoggle
between “primary 1" and “primary 2°.

+ “"GREEN #1"-Trigger will be taken at
green #1 pickup.

« “SECONDARY” - Trgger taken at
yellow secondary lead.

The pattern will synchrenize on the screen when
a good signal is recewed from the selected .
trigger lead.

Format Controls

To change “VOLTAGE" scale, press [3] (red
keypad). The available ranges:

0-25

0-12.5

0-62

0-31

To change “TIME"” scale, press "RIGHT” and
“LEFT” artow keys {yellow keypad). The range
can be expanded from 5 to 500 msec
milliseconds).

Continued...
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Lab Scope {continued}

“Freeze” and “Flags”™

Use the “FREEZE" key and on-screen FLAGS
10 examine a pattern as foliows:

FREEZE: The yellow lead voltage signal is
drawn on the time/voltage scale. To stop and hold
the signal for detalled analysis, press [FREEZE]
on the waveform keypad. This stops the wave-
form on the display and causes the #1 and #2
flags to appear at the top of the time and voltage
scale. To display & new waveform sample, press
[GO] on the waveform keypad.

FLAGS: Move the flags to measure the time
between any two events (or points of interest) on
the waveform. Press [1] (red keypad) to control
the #1 flag with the rightleft arrows on the
waveform keypad. Press [2] 1o control the #2 flag
with the same arrow keys. The distance between
the two flags represents time, and is shown in
the lower right box above the time voltage scale
{see Figure 7). The veltages at flags 1 and 2
are shown in the boxes above that.

S][EYHC _: ELUE PRI.
G|SCALE [P[PRIMARY 1
[}

TELLDU
VOL TS

EE-E i A P ——— P

Y00 RO U SO DO | ST U PO PPy P

15.

: ,(m,q

MESEC

Single Trace
Leads Required:

"« White Clip - MUST be connecied to a good
ground,
» Yellow Primary Clip - Connect ta circuit
being studied;

To Synchronize the Pattern

Use one of three leads to synchronize the
pattern:

+ Green #1 Pickup;
- » Blue Primary Clip;
» Yellow secondary lead

1. From the Service Tests Menu, select ltem
12, "LAB SCOPE.”

2, The “Lab Scope” manu will appear (see
Figure 68). Press [1] 1o select "SINGLE
TRACE."

-

-

LAB SCOPE

[1]emGLE TRACE
[E| DUAL TRACE
[3] DUAL TRACE RECORDER

Figure 68
3. Connect white clip 1o ground.

4,  Connect yellow primary clip to the circuit
being studied.
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5. A pattern appears on screen when the
yellow clip is connecied to a circuit in which
the voltage is changing (see Figure €9).

i " . ..
[EYHLC _r HO_SYHC.
E!E.'!EIE

TELLOU
VOLTS

2f.

!

=L
13,
19.

5.

L . . . U aeees b - y
Figure 69

6. ifthe patiern is unstable, change the trigger
{see “Synchronize Pattern” section).

7. Change the format or freeze the pattern as
needed. Refer to “Change Format’ and
“Freeze and Fiags” sections (see Figure 70).

\

—

[E[SYHL : BLUE FRI., vOLTS Ik -
S[ECALE [F|FEIRARY 1 | 5. E
B TINE S.ed
s HZ | 19,3
YELLOH

vOLTS 1] B
B, B [T T T

8.

15.

8.

-

Figure T7{
8. Whenever the dot appears on the display

screen press [»] on the number (red) keypad
to print a copy of the screen.

Dual Trace

Use the Dual Trace function to compare the
patterns from two different componerts. For
example, use the dual trace function to call up
the patterns for the MAP sensor and an injector.
if you know what their respective patterns should
ook like, you can compare the two tc see
whether or not the injector is firing at the wrong
time because it is receiving a bad signal from the
MAP sensor.

Leads Required:
+ White Clip-MUST be connected to a good
ground;
. Yellow Pickup - Connect to circuit being
studied;

Use one of three leads to synchronize the
pattern:

«  Green #1 Pickup;

- Blue Primary Clip;

- Yellow secondary lead

1. From the Service Tests Menu, select ltem
12, “LAB SCOPE.”

2. The “Lab Scope” menu will appear (see
Figure 68). Press [2] to select "DUAL
TRACE.”

3. Connectwhite clip to ground.

4. Connect yellow primary clip to one circuit

to be studied. Connect the blue clip to the
other circuit to be studied.

Continued .,
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Dusaf Trace {continued)

5. Two patterns will appear on screen when
the yellow and blue clips are connected 1o
different circuits in which the voltage is
-changing (see Figure 71).

— — " o

[=TSYHC1 __HO SYHC.
[&[SCALE

YELLOH

&

Figure T1

8. Ifthe patternis unstable, change the trigger
(see “Synchronize Pattern” section).

7. Change the format or freeze the patiern as
needed. Refer to “Change Formaf” and
“Freeze and Flags” sections (see Figure 72}.

mEYHLI WO SYME. if1a.av jl3[1e.
[6]SCALE 2[19.3V Jl4|iw.
R 2R. S|l - 28.

FEIHT| [=] T I

YELLOH

15.

m ig. ....E....E. .E....E....E....E....;.....E....E....

F,

Figure 72
8. Whenever the dot appears on-the display

screen press [+] on the number (red) keypad
to primt & copy of the screen,
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. Chart Recorder

" The dual chart recorder allows the operator to
record the patterns over an extended period of
time, to aliow discovery of intermittent faults.

1.

From the Service Tests Menu, select ltem -

12, “LAB SCOPE.”

The "L.ab Scope” menu will appear. Press
[3] to select “DUAL TRACE RECORDER"
{see Figure 68).

Connect white clip to ground.

Connect yeliow primary clip and blue clip to
the circuit being studied.

Twa paiterns appear on screen when the
yellow and blue clips are connected to
gircuits in which the voltage is changing
(see Figure 73}.

PRESE TI:I

BEGIM RECORMHG

S[SYHE HO SYHC.
slachAalLE

RECORDING THME [FPE |SEC. {3 £
TELLOW

PR .
-

if the pattern is unstable, change the trigger
(see “Synchronize Pattern™ section}.

To' change “TIME" scale, press “RIGHT"

" "and “LEFT” arrow keys (yellow keypad).

The range can be expanded from 1 o 25
seconds, .

Follow the screen prompt and press {GOJ
to begin recording. The analyzer displays
a message indicating that it is recording as
it records patterns at the. range selected
(see Figure 74). The analyzer records 25
frames.

-

,]

T ERRE]19]
REEFERT] -

N [EG ¢ Arerv Bl Z.ev
. 4 7. 6Y

SR Q. A HS ED. B ME
=l 50.8HZ|[ Se.BHZ
YELLOM ]

15- " - . . - r

ol
oo n - @

sLuE A 4 FIE =4 ) E-1 ]
i5.

e

#

Figure 74
The analyzer will then play back the
recording, one frame at a time. To slow the
change rate, press [DELAY]. The analyzer
will then add one-half second to the time
each frame is displayed on the screen.
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Rough Idle

{56106 56 .0 50 106 158

ENGINE RPH !

T .0 % _
R

[conTInuE| [FRINT] [CLEaR] [s]

Figure 75

The Rough ldle meter shows RPM varfation and
emissions variations at idle. This meter is ideal
for procedures such as fuel mixture adjustment
or propang enrichment tests, where detailed
RPM changes must be studied.

Leads Required:

Conventional Systems:
« Green#1 Pickup;
»  White Clip;
+ Exhaust Gas Probe.

D.LS. Systems:

D.I.S. Secondary Leads

Green #1 Pickup;

White Clip;

D.1.8. Primary Pickup (When Primary
trigger is selected);

» Exhaust Gas Probe

NOTE: Check status of gas analyzer beiore
using this screen. Gas anafyzer advisory mes-
sages, such as “Low Flow,” “No Gas,” “"Qut of
Calibration,” WILL NOT appear on this screen.

The engine speed when the test is selected be-
comes the “zero” point on the meter. Changes
in the engine speed show as an RFPM increase
or decrease from meter zero. A shaded back-
ground shows the range of pointer movement.

To select a new RPM starting point (meter zero},
or to clear the shaded background, press
[CLEAR] an the number {red) keypad.

Tach/Dwell

J8¢  1e@@ 1508

[DMELL  .B IEG | [YaCLUM
[YELLOH .8 Y% | [RED .B V. |

[EORTINUE] [FEIHT] [=]

TN

Figure 76
Tach/Dwell does not apply to D.I.S. systems.

Leads Required:

For Dwell and Auto-Range Tach Only:
Green #1 Pickup;

White Clip;

Yellow Secondary Lead

Blue Primary Clip

For complete Screen:
»  Vacuum Lead:
« Yellow Engine Temperaiure Probe
» Magnetic Timing Probe

This tachometer has a multi-range meter, cap-
able of reading up 1o 30,000 RPM,
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Acceleration Test

The Acceleration Test plots engine RPM (and
engine vacuum, if desired) over time. The ex-
panded printout shows individual cylinder firings
in the plot, so individual cylinder performance can
be seen.

The test can be run iwo ways:
« (1) with a snap throttle acceleration,
« (2)atidie (or at cruise or any other set RFM}

IMPOHTANT NOTE: To prevent false indica-
tions at the beginning of the piot, DO NOT run
this test until the RPM reading has stabilized. If
. running the “Snap Throttle” version, make sure
the throttie snap is clean and quick. If it's not,
false indications will appear in the middie of the
piat.

Leads Required:

Conventional Systems:
. Green#1 Pickup;
«  White Clip;
. Yellow Pickup (standard frigger);
- Vacuum Lead:

D.L.&. Systems:

« D.LS. Secondary |eads
Green #1 Pickup;
White Clip;
Yellow Secondary Lead;
Vacuum Lsad

u L J L J *

Fallow the screen prompts and push [GO] on
the waveform {yeliow) keypad. Screen prompts,
“ACCELERATE ENGINE WITHIN 5 SECONDS”
(see Figure 77). Snap the throttle tc get an accel-
eration plot.

When the acceleration test is complete, screen
offers three selections (see Figure 78):

ACCELERATE ENGINE RAPIDLY

WITHIN 5 SECONDS

Figura 77

{ PRINT PLOT OF DATA
2 DISPLAY PLOT OF BATA
3 VACUUM INCLUDED

&

Figure 78
iq PRINT PLOT OF DATA" - Print an ex-
panded plot of data (see next page for details).

2  DISPLAY PLOT OF DATA" - Display a
plot of test results data on screen. The screen
plot is not as detailed as the prnted plot. From
this screen press [3] to include vacuum data;
then [2] to update the screen. Press [1] to print
an expanded plot. Press [« to print a copy of the
screen. (If there was ne acceleration, you cannot
display piot of data on screen.)

“3  VACUUM INCLUDED" - To include
vacuum data in graph, press [3] before displaying
data on screen or printing. Press [3] again to
remove vacuum data.
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Interpreting the Printout

r

RFM % 198
58

VAU

394

R S

7t

o

[

Ei FREINT]
[REFEAT]

B o1sFrny] B YACUUR]
[ConTInuE] =]

Figure 79
The expanded printout is made up of short vert-
ical lines foliowed by stars. The vertical lines
represent #1 cylinder firings. The stars are the
other cylinders, in the order of firing. in general,
severe variations or RPM drops between cyl-
inders indicate problems in engine performangce.

To pinpoint a weak cylinder, find the cylinder that
appears low on the plot. Because of engine
dynamics, the weak cylinder is usually the one
just BEFCRE the low cylinder. {lf the engine is
accelerated during the test and the engine is &
large V-8 engine, the weak cylinder is usually 2,
in rare cases 3 cylinders before.)

In the “Idie Piot” on this page, count up from #1
(the vertical line) to see that the low cylinder on
the plot is #6 (see Figure 80). Since the test was
run at idle, it is certain the weak cylinder is the
one just before the low cylinder on the plot. Circle
the fifth cylinder in the firing order. This is the
weak cylinder.

B Lemeammsememcaemoinsesemsemceretbrtsesansssnsan
1
1
1
1
1
5.
! Low Cylinder On Plof
I .
" .
a1 7 Sylinder
L ®at
4 '
n 1
5 ' \ **1- v *
'
= rEE,_ |)\§,'*‘, l"’.&l e L
= ' * roow
[n o
] 1
-t 1
g 1 Weak
o =2 1
L o et e o e — ——

Figure 80
The acceleration plot shown in Figure 81
illustrates a "good" acceleration paitern. Alt of the
cylinder firings are within 50 RPM of each other,
with only minor variations.

ACCELERATION PLOT
1

Figure 81
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The Module Test does NOT apply to D.LS.
systems.

The Module Test checks the distributor pickup
coil under cranking conditions and tests the elec-
tronic ignition module and ignition coil without
running the engine. These tests are useful for no-
start or intermiitent igniion problems and are
available for:

1.

General Electronic systems: GM H.E.L,
Ford, Hitachi and similar magnetically
triggered systems.

Hall Effect triggered systems: Chrysler and
similar systems.

Prestolite and similar proximity switch
triggered systems: International Harvester,
some AMCs, Lucas and others.

Others: When working on & vehicle with an
unfamiliar systam, try any of the thres test
types shown above.

A CAUTION:

*

To prevent overheating ignition coil, causing
violent rupture, place the vehicle ignition
switch in the "OFF” positicn when not
performing moduie iests.

To avoid personal injury, keep arms and
hands away from fan and belts during
module testing. § fue! is present in
cylinders, the ignition system could fire a
cylinder, causing the crankshatt to turn.

To avoid personal injury and damage to
parts, make sure leads and clips are
arranged so they do not interfere with
rotaling distributor parts.

- Service Tests

To avoid blowing the fuse in the yellow
accessory test lead, make sure clips do not
touch each other ar vehicle ground.

To avoid unnecessary service operations,
be sure to test the fuse in the yeliow
accessory test lead before replacing any
vehicle part suspected of failure.

To avoid unnecessary service operations,
confirm the diagnosis of any suspected
part, according to manufacturer’s recom-
mendations, before installing a replacement
module or pickup coil.

To avoid damage to the vehicle ignition sys-
tem, be certain that the accessory test lead
clips are connected only 1o the vehicle leads
between distributor pickup ceoil and the
module.

Disconnect electronic fuel injection systems
to prevent possibility of seriously over-
fueling the engine while testing pickup coil
ar moduls.

Continued ...
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Module Test (continued)

Module Test Hook-Up

NOTE: Do not open any electrical connectors
or disconnect any electrical wiring on the vehicle
unless required by the following instructions. In
order to connect to a wire you may have to insert
a spade at a connector and clip a lead o the
spade (spade not included with analyzer).

Hookup for General Electronic
and Hall Type systems:

Leads Required:

+  White Clip;
Yellow Secondary |ead;
Blue Primary Clip;
Yellow accessory test lead;
Red Clip

1. Connect the yellow accessory test lead to
the positive (+) lead of the vehicle pick-up
coil. Some examples of connection sites
are:

H.E.l - Yellow accessory test lead connects
1o the green wire of the pickup (distributor
cap removed and spark gap device placed
between cap center button and ground).
Read CAUTION warnings under Module
Test.

FORD - Yellow accessory test lead con-
nects to the red wire of the pickup.

HALL EFFECT - Yellow accessory test lead
¢lip connects to the grey wire of the pickup.

CHRYSLER - Yellow accessory test lead
connects to the black wire of the pickup.

Hookup for Prestolite and similar
proximity-switch triggered systems
such as International Harvester,
some AMCs, Lucas, and others;

Leads Required:

White Clip;

Yellow Secondary Lead;

Blue Primary Clip;

Red Clip;

Yellow and Black Accessory Lead.

PICKUP COIL connections for Prestolife type:
Connect yellow accessory lead 10 one pick-
up coil wire near the distributor, and the
black lead to the other pickup wire.

MODULE connectlions for Prestolite type:
Risconnect the distributor pickup fram the
ignition control module. Connect the acces-
sory yellow and black leads to the control
module ¢onnector in place of the pickup
leads.

Test Procedure for Pickup Coil

1. Connect test leads (according to Module
Test Leads Hookup). Select the vehicle
systemn you are testing (see Figure 82).

F

[I]1 SEHNERAL
[E] HeLL EFFECT
3] PRESTOLITE
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Press [1] 1o select “PICKUR.” Crank the
engine using the ignition key.

Observe pattern on sgreen (see Figure 83).

In general, any pattern other than a straight
line shows an output from the pickup coil.
If there is no output signal, the test indicates
that the pickup coil is bad. Before replacing
module, make sure the yellow accessory
lead fuse is good. VERIFY diagnosis, as
recommended by manufacturer, before
replacing the coil.

—

-,

I|F1EIUFI ElHDDULE| CONTIMUL

1 4 [PULBE_RATE 2pBB] [N1SSES 457] -+

Figure 83

NOTE: Shut ignition "OFF" as soon &s
testing is complete.

Test Procedure for Module

1.

In order to accurately test an ignition
module, disable the timing signal from the
vehicle's central computer, There are a
number of different ways to do this. On most
GM vehicles, for example, open up the EST
connector. On other vehicles, it is easierto

" put the central computer into a “limp-in”

mode. The importart thing to realize is that

* the timing signal from the central computer

must be shut off. Otherwise, thai signal will
confuse the test pulsing and will provide
incorrect results.

Disable the central computer’s timing signal
according to manufacturer’s recommend-
ations.

~Test the voltage input to the ignition system.

Select “MULTI-METER” from Service Tests
Menu. Using the “search volts” ieads, place
one search volts lead to ground, the other
to the medule battery terminal. When the
ignition swiich is “ON,” system voltage
should be present. Make sure the module

is properly grounded.

The moduie test will not run if there is low
or no voltage at the module, or if the module
is not properly grounded. Use "search volis”
to find and repair the problem. Then con-
tinue with the module test.

Cordinued ...
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Maodule Test Procedure fcontinued)

3. Connecttestleads (see Module Test Leads

Hookup). Select the vehicle system being
tested {see Figure B4).

-

O SEMERAL
[E] HALL EFFECT
(] FRESTOLITE

Figure 84

Turn on the ignition switch. The analyzer will
start pulsing the module as scon as the
Module Testis selected. The difierence be-
tween the number of pulses sent 10 the
module and the number of firings detected
by the blue {primary} clip is called
"MISSES,” and appears on the screen to
show how often the module failed to
energize the coit primary. If vehicle ignition
is turned "ON" after selecting the Module
Test, the “MISSES” message will be
displayed until the module receives battery
power. Press the right horizontal arrow key
to reset "MISSES" 10 zero.

Observe the pattern on screen (see Figure
85). The speed that the module is being
triggered is displayed as the pulse rate.

If no pattern appears, this test indicates that
the module is bad. Before replacing mod-
ule, make sure the yeilow accessory lead
fuse is good VERIFY diagnosis, as recom-
mended by manufacturer, before replacing
the coil.

[ijrickdP] [E[REOULE] [CoMTIHUE}

1§ [PULEE RaTE zone| [HISBES __ 467] -

Figure 85

Change the pulse rate.(faster or slower) by
pressing the up/down ARROW keys on the
program keypad.

Primary and secondary sequential pattarns
can be selected on the waveform (yellow)
keypad. The pattarns may be used for diag-
nostics. They may appear somewhat
srmaller than normal, as a result of the spark
gap setting during this test and should not
affect diagnostics.

NOTE: | the patiern is shifted from the
normal position on the screen, press the
right horizontal arrow key until the pattern
appears in the normal position. This will also
re-set "misses” to zero.

Turn ignition key "OFF” as soon as testing
is complete.
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Charging Test

The Charging Test examines the performance of
the charging system while under ioad. Engine
speed should be at least 1800 RPM.

The analyzer automatically applies a load, gets

"the information for the diode pattern, and dis-

plays the pattern {see Figure 86).

R

1

CHARGIHG TEST 1186

ALT. OUTFUT 28 AIPS
REG, VOLTS 13,60 VOLIS

TIGDE PATTERH

1‘“‘«"\3’“ NN A NN

orTE] PRIND) EEFERT B @

[@ DIESEL CHARGIHG

" Figure 8
Explanation of Diesel Charging Test

For Diesels, press [1] to swilch to Diesel
Charging Test. The difference is that the diesel

" test gets RPM readings from magnetic timing

probe; the conventional charging test gets RPM
from green #1 lead.

Leads Required:

Conventional Systems:

. (Green #1 Pickup {for RPM readings when
testing conventional systems);

« White Clip;

- Red Ciip;

. PBattery Clamps (check positive and
negative polarities);

. Magnetic Timing Probe {for RPM readings
when {esting diesel charging systems).

Triggers: All.

Alternator Qutput and
Regulator Voltage

The alternator cutput and regulator voliage are

- continuous readings. The diode pattern and peak

output current can be updated by pressing
[REPEAT].

NOTE: Each time [REPEAT] is pressed, the
analyzer loads the charging system 10 obtain
maximum afternator output and produce the
alternator diode pattern.

Diode Pattern

. Ccmparé the typically good pattern shown in

Figure 86 with the typically had patterns shown

~in Figure 87.

-

Open Diode or Stator Pattern

Shorted Diode or Stalor Patlern

Figure 87
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Battery Test

This is a series of tests to check battery per-
formance. If battery CCA is entered through
“Specifications” (from disk)}, diagnostic
messages can be displayed or printed at the end
of the test. If CCA is not entered, the battery test
ends with the report screen.

WARNING: Observe the battery safety pre-
cautions listed under SAFETY in the Introduction
Section of this manual.

Leads Required:
« Battery clamps
» Gray amps probe.

Test Set-Up
1. Selectbattery test from Service Tests menu.

2. The Battery Test Set-Up screen appears
{see Figure 88). The analyzer checks bat-
tery clamp connections, zeros the current
probe, and shows vehicle’s battery drain.

r B

SET-UP

VDL TAGE ELﬁMPd

CUWURREHT DRAIH

TR&E CURRENT FROBE OFF

CONRT1HUE

Figure 58

Connect battery clamps o vehicle's battery
terminals.

If clamps are not connected, the screen
message “CONNECT VOLTAGE CLAMPS”
appears. If the clamp polarity is reversed,
the screen reads “WOLTAGE CLAMPS RE-
VERSED." Connect the clamps properly
ang press [REPEAT]. :

Remove the grey-amps probe from any
conductor and close the clamp completely.
Before pressing [CONTINUE], be sure your
finger is not in the clamp, the clamp is com-
pletely closed and is not around any con-
ductor, and you are NOT swinging the
clamp.

Re-connect the clamp around either the
positive or negative baitery cable. Make
sure it is around ALL conductors, big and
little, attached to that battery post.

Make sure all vehicle accessories are
“OFF,” including door lights, glove-box light,
hood light, etc. Press [CONTINUE]. The
vehicle’s battery drain is shown in the
“Current Drain” box on the display screen,
With all accessories “OFF,” battery drain
should be near zero. A drain of less than 1
amp is acceptable.

Press [CONTINUE] to begin the actual
hattery test, '
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Test Procedure

The analyzer measures the battery open circut
_voltage. The computer makes decisions based
on this voltage reading (see Figure 89):

- DECISION ONE: If voltage reading is too low
for complete testing, the analyzer will:

1. Dispiay voltage,

2. Check and prompt action to determine
whether the battery is availabie for further
service.

DECISION TWO: If voltage is good for test, the
analyzer will:

1. Apply load to battery for ten seconds
(remave surface charge) (see Figure 80);

2. Read and save voltage reading after battery
stabilization.

3, Apply load io battery for another fifteen
seconds. Display screen shows “Test In
Progress” message (see Figurs 91).

4. Read and save load voltage as load test
ends.

5. Read and save voltage reading after 5-
second battery stabilization time.

BATTERY TEST

OPEN CKT.VOLTS 12,26 VOLTS
LOAD VOLTS 11.82 vOLTS
AYAILABLE CCH gi3d

BATTERY TEMP. + 93.2 DEG.F

EATTERY GOOD BUT LOW IN CHARGE

{ConvinuEj [PrinT] [REFEAT] [:]

Figure B8

BATTERY TEST

OFEHN CKT. YOLTS
LOATYRLTS
AVAILABLE CGA
BATTERY TEMPF.

CAUTION: BATTERY UNDER LOAD
10 3EG.

BATTERY TEST

OPEN CKT. YOLTS
LOAD YOLTE
AVAILABRLE CCA
BATTERY TEMP.

TEST ik PROGRESS

Figure 91
Continued ...
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Baftery Tost {continuad)

This last voltage reading may not be taken,
depending on the level of the battery surface
charge at the start of the second load so this 5-
second wait may not occur at every test.

“OPEN CKT. (circuit) VOLTS” and "LOAD
VOLTS" are shown along with a “WAITING FCR
STABLE BATTERY CONDITION” message. The
computer is waiting for the battery voltage to
return to a normal “at rest” value.

When the battery has stabilized after the load test
it is given an internal resistance test and temp-
erature measurement. Available Cold Cranking
Amps is calculated from all the values found in
the battery test and presented on the display.

Diagnosis

The analyzer will calculate the battery capability
using the information from the tests and the CCA
value stored in memory. The correct CCA value
is imporiant for accurate diagnosis.

1. If battery marking agrees with rated CCA
shown on the line under the report box (see
Figurs 92), press [CONTINUE] twice.

-~ ™y

BATTERY TEST

GPEN CXT. VOLTS 1244 WILTS
LOAD YOLTS 10,23 VOLTS
AVAILABLE CCA 221

BATTERY TEMP. +71.9 DEG.F

RATED CCA=0
1 CHANGE RATED CCA

Figure 92

Battery marking does NOT agree with rated

. CCA on display, press [1] on the keypad,

enter the actual battery rating, then press
[CONTINUE] (see Figure 93).

.

BATTERY TEST

OPEN CKT. VILTE 1244 ¥OLTS
LOAD YOLTS 10.23 VOLTS
AVAILABLE CCA 1
BATTERY TEMP.

AATEDCCA=200 ENTER
1 GCHANGE RATED LGA

%, r

Figura 83
In some cases the analyzer will need to
know if the batiery has been charged.

Answer YES or NO as appropriate when
this screen appears.

NOTE: The test is complete when all four
items are filled in on the display and the
program control prompts appear {see
Figure 94}.

BATTERY TEST

OPEH CKET.VIOLTS L4 WOLTE
LOALl YOLTS B8R WOLTS
AVAILABLE CCA 2

BATTERY TEMF. + 91.8 IEG.F

REFLACE EATTERY

ConTinoe] [FRIRT] [FEFEAT] [5]

Figure 94
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New Battery Testing

Testing newly-made or shelf-stock batteries may
show test CCA readings below the rating of the
battery. These lower ratings are sometimes
found on batteries that have not been in vehicle
service and resuit from normal manufacture and
storage of new batteries. New “off-the-shelf”

' hatteries which do not meet or exceed their CCA
ratings must be discharged and charge cycled,
preferably in an automotive vehicle, before diag-
nostic testing.

‘Multi-Meter

-

PEED

ENGINE S

OHME
VOLTS
AMFS
YacudM

B[BEEFER
o~ ]

CONTIHUE]

FrRINRT] [

4 DLy
I + .15 vuLTs| 8 IN
l 1.1 ﬁt‘lPS' | + .6 YDLTS

Figure 55

Readings

The Multi-meter screen shows the following elec-
trical readings:

+ Search Ohms {resistance) using red and
black ohmmeter probes,

. Search Volts using volts accessory red
prabe and black clip.

« Current {amperes} using grey amps probe.

. Engine RPM using green #1 tachometer
prabe.

» Pressure using vacuum/pressure sensor.

» Red clip volts using boom red ¢lip iead and
white ground clamps.

Control of the Meter Display

To display a reading in the center meter, press
the number in the reading box. For exampie,

- press [1] to show search voits in the meter; [2]

to show current in the meter, etc.

~ Continuity Beeper

Press [0] to toggle the ohms continuity beeper
“QN" ar “OFF."

“Zero” the Leads (Refer to Figure 95)

1. Holdthe desired lead away from any elec-
trical or magnetic field. In the case of the
amp probe, leave the clamp shut.

2. The box in the upper left-hand corner of the
display screen lists ail leads. Each lead has
a number assigned to it. Enter the number
of the desired lead on the red keypad to
zero that lead. (Example: Press [8] to zero
the amps probe.)

MOTE: Itis good practice to perform a full
Calibration using “Utilities™ regularty.

Continued ..
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Automatic Testing

The Automatic Testing function offers the follow-
ing features: -

Comprehensive - This automatic sequence of
system tests provides diagnostics at the end,
along with report printouts (on optional printer).
The “DIS Comprehensive” is for D.1.S. vehicles.

Custom Tests - This feature allows the operator
to easily program and run custom service test
sequences.

Dealer I.D. - Enter the siation name, address,
and a promaotional message. This information is
automatically printed out at the top. of reports.

Dealer L.D. information is retained even after

power is shut "OFF."

Customer L.D. - Enter customer information for
printing on reports. This information is not saved
after power is shut “OFF.”

Specificatlons - Reads vehicle specs into
computer memory from disk. The computer uses
these specifications during testing for diagnosis.

Results - This selection provides a menu of
printed technical and customer report aptions.
(This menu appears automatically at the end of
Comprehensive test.} The Results section also
lists diagnostics messages in alphabetical order,
with expanded explanations for each message.

Symptoms Analysis - The operator enters infor-
mation about symptoms and this program nar-
rows down the possible causes. The program
can be run alone or as a follow-up to “Compre-
hensive” testing.
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Comprehensive

Intruduciiun

The Comprehensive test is an automatic
sequence of system tests, designed to provide
an overall logk at vehicle performance.

During testing, the computer collects and stores
diagnostic information. At the end of testing, this
information is provided in complete customer and
technical reponts. The reports show vehicle per-
formance data compared 1o specifications. They
include diagnostic messages, which point oL
problem areas and discuss possible causes,

See the "Results” section for alphabetical listing
of diagnostic messages along with some addi-
tional explanations.

The Comprehensive test sequence is arranged
so that:

= The analyzer provides a clear overall look
at performance while vehicle systems are
operating;

« Very little manipulation of the vehicle is
required;

+ Testing of all performance-related systems
on the vehicle takes a minimum of time;

+ The analyzer provides a Comprehensive
report of test results, including diagnostic
messages, on the screen display or from
the optional printer.

To check specific systems further after Compre-
hensive testing is completed, select the appro-
priate test from the Service Tests menu. See the
"Service Tests” section.

D.1.S. Testing

There are two Comprehensive selections on the
Automatic Testing menu:

[1} COMPREHENSIVE - This is the conven-
tionat comprehensive test, for vehicles with
conventional ignition systems —that is, any
ignition systems that have a disiributor.

[2]1 D.1.S. COMPREHENSIVE - The compre-
hensive test for vehicles with Directignition
System (D.l.S.; sometimes referred to as
“Distributor-less Igniticn System”), D.1.S. is
any type of ignition system that sends volt-
age directly from coil unit(s) to spark plugs
without using a disiributor. '

The procedure for both Comprehensive tests is
almost the same. Any differences are noted at
the appropriate places inthess operating instrue-
tions. The test title will always indicate if & pro-
cedure applies only to B.LS. or Conventional
systems. (For example, “Cranking Tests -
D.L.S.").

Some conventional Resuits data is not relevant
to D.1.5. systems. "If the message "N/U” appears
on technical reports and screen displays, that
information is Not Used in diagnosing D..S.
systems.
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Variations in Comprehensive Test
Procedure

The Comprehensive test procedure will vary
according to vehicle specifications, as follows:

When a vehicle's specifications do not show a
fastidie speed, or when the fast idle speedis the
same as the normal idle speed, the Fast Idle Test
will not be performed during Comprehensive
testing. To perform the Fast ldle Test on such a
vehicle during Comprehensive, edit the specii-
cations to show a fast idle speed.

It specifications are not entered for Total Advance
Timing and Mechanical (Centrifugal) Advance
Timing, the Basic Timing Test is the ONLY test
that will be performed. To perform Total Advance
Timing and Mechanical Timing tests, the operator
must edit the specifications to show values for
these items.

When speciftcatidns indicate that ignition timing
cannot be adjusted (as in the case of some D.1.S.
ignitions), the entire timing procedure is skipped.

Using The Optional Gas Analyzer

The optional gas analyzer can be used during
Comprehensive testing. The gas analyzer
checks the quantity of four gases in vehicle
emissions: Carbon Monoxide {CO); Hydro-
carbons (HC); Carbon Dioxide {(CQ,); and
Oxygen (0,). This information is used to generate
diagnostics.

{The Comprehensive tests can be run without
using the gas analyzer, if desired. However, the
tests will not have the benefit of emissions values
when determining diagnostics.)

To Prepare the Gas Analyzer for
Testing

1.

For best resulis, allow vehicle to warm up
to normal operating temperature before
testing.

Allow the anaiyzer to warm up. This takes
approximately 14 minutes at 40° F {slightly
longer at cooler temperatures).

NOTE: The analyzer must be warmed up
for at least one hour bhefore a gas calibration
can be performed. Refer to gas analyzer
operating instructions.

Turn the pump “ON.”

Allow a moment for the exhaust probe te
coliect fresh air before inserting it into the
vehicle tailpipe. )

Insert the exhaust probe into the vehicle
tailpipe so the retainer clip holds it in place.

NOTE: Far tailpipes equipped with screens
or other gbstructions, remove. the flexible
end of the exhaust probe and replace it with
the arti-dilution adapter.

Slide the building exhaust removal system
hose over the tailpipe. Turn on the exhaust
fan.

Procead with Comprehensive testing.
Exhaust gas values will be displayed on
appropriate screens throughout the test.
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