I
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WARNING!

IMPORTANT OPERATING & SAFETY NOTES REAﬁ BEFORE PHOCEEDENG WITH TESTS

.....

. A!ways WOrk in a well ventilated area ... Never start a vehecie s engrne m an enclosed area

2, Never smoke or allow any other open flame to oome w;thm 25 feet of the vohrcie bemg tested
3. A!ways insure that everyone within close proxrmsty of the vehicle bemg tested'is correctly wearmg

(3]

approved safety/protectrve glasses before. proceedmg with any testing or. adjustments

. Always insure that the vehicle's engrne is turned OFF when connectmg or dasconnecimg any and ali

‘test equipment, S

. Never stand in front of the vehicie whr!e testmg

Always nnsure that the testers black: ground' : chp rs connected frrst durm‘:' ho k- p‘_@nd fhat= it_lis
dlsoonnacted last when testing is COmpieted TN oL e

Always exerolse extreme caution to insurethat hands arms, ciothmg and toster Ieads are kept well away S

from ALL moving engine parts. P R EO LT S A B A

Because the battery may produce hsghiv expiosuve gases, it is extremely rmportant that you carefully

observe the following precautions: : :

A DO NOT smoke or allow any other open flame-or spark within 25 feet of ihe battery

B. NEVER DIRECTLY CONNECT THE POSITIVE AND NEGATIVE battery post together with any
‘single conductive material {such as a screwdriver, jumper lead, etc. ) as this will cause ashort circuit
and spark which could result in an explosion, _ -

Battery acid and corrosion can be extremely dangerous and MUST BE DEAL“!‘ WITH VERY

CAREFULLY. ) -

A. DO NOT ailow battery acid or corroston to come in dlrect contact with skin or eyes ... If it does,

thoroughly wash skin with warm; soapy water IMMEDIATELY and/or rinse eyes with ciear water for
15-20 minutes ... CONTACT PHYSICIAN IMMEDIATELY :

B. Extreme caution must be exerc1sed toavordmgestron ofbatteryac:td orcorrosion ... ifingestiondoes
occur, drink large quantities of ml!k 'DOW_NOT INDUCE VOMITING) CONTACT PHYSICIAN
IMMEDIATELY. :

. Tremendous back pressure can be deveioped in the radiator and takrng the radlator cap off improperly

can result in a sudden release of scalding hot water, and subsequent serious burns. You MUST refer to
prOpér vehicle manufacturer's service manual for correct procedure .

Due to the inherent dangers assoclated with even the s:mplest automotwe mamtenance procedures, the
manufacturer and all parties involved in the distribution and/or sale of.this alitomotive test product wili
MOT be held liable or responsibie, wholly OR partially, for ANY injuries, damages or claims resulting from
the performance of testing or ad;ustment procedures mciuded in !hzs mstrucnon guide and/or the use of
this automotive test product : e g ;
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FEATURES AND BENEFITS

The diagnostic analyzer is a complete diagnostic
engine analyzer using sequential pushbuttons to step
through ~battery/starter, points  ‘resistance/primary
resistor, charging volts-amps, dwell/RPM fine adjust-
ment plus you will be able to key-in magnetic timing off-
set and-a cylinder Kill_button-will short  individual or
multiple cylinders. Including a igital high impedence
volt-ohm-component section. + -~ . - T

Works on all 1 through 15 @ Boom sock eliminates the
- cylinder engines including lead set tangle

2 and 4 cycle ® Larger caster wheels
Inductive hook-ups allow for total mobility
eliminate wire discon- ® LED light indicators
nects specify which meter scale
Magnetic probe enables toread -
you to quickly test timing e LED light indicator for
& diesel RPM alternator diode test
Individual or multiple ® Microprocessor circuitry -
cylinder testing by the for years of trouble-free
touch of a button - service— -
Designed to prevent ® Complete with a fully il-
damage if improperly lustrated instruction
hooked up manual

® Swivel overhead boom ® Works on all the latest
allows you to make electronic ignition

most tests without getting  systems |
out of the car - ® Many others .
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GENERAL INFORMATION

- Whenever any vehicle comesin
.~ for service the first'thing is to
~~understand” the .customer
complair len - check:.the .
T vehicle. ’
belt, check wiring and
.. electrical--.connections - and
] repair. the-obvious.. If. problem
- ‘remains; clean and chalk mark
“the timing index. Then adjust
~..~the analyzeras:follows; -:

Figure1 = " .

1. If necessary, mechanically “zero” both meters by turning the
adjustment screws at the base of the two large-meter faces.

2. Check both 9 volt batteries in the Components Analyzer before
use. This is done by simply turning on the Components -
Analyzer and checking for a Low Battery indication on the
Digital_Display.. . == e T

LOBAT 7‘:-’ o D

Lo o

Figure 2

Both batteries are checl{eﬂc‘i‘:;if the test selector knob is placed
in the DC Volts position and also the Low Ohms position. See
Maintenance Section of Manual for replacement of batteries.

1-5
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GENERAL INFORMATION
EQUIPMENT DESCRIPTION

METER ADJUSTMENT SCREWS
- Both the left and right meters have a “zero” adjusting screw
at the bottom center of the meter face. If either meter appears
" to be off “zero” use these screws to adj ust “zero” before con-

" necting_the analyzer to the vehicle. . -

——4 Figure3
METER SCALE CODING AND IDENTIFICATION

Easy-to-read, fan type diais are featured. The analyzer meter
scales have green and red color coding. Green means O.K.,
Red means NOT O.K. Lights on each side of the meter scaies
will illuminate to show the test scale selected. |f these scale
lights are blinking during a test this means that the meter is
reading a measurement that is other than would normally be
expected. For example, during Charging Volts-Amps Test, if
lights are blinking on Amps Scale either the Amp clamp is
reversed or the battery is discharging.

B
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GENERAL INFORMATION

- EQUIPMENT DESCRIPTION
LEFT METER SCALES

... The left meter indicates Voits, Degrees, Percent, and Kilovolts. An error
“light on the left meter, in Dwell mode; will blink at a uniform rate to in-

-~ dicate analyzer leads to the coil (Blue and Yél}ow clips) are reversed. An

error_light on the left meter, in either KV mode, will indicate KV less
-~ NOTE: IN THIS MODE LIGHT MAY BLINK ERRATIC IF KVISLOW. - -

Figure 4

RIGHT METER SCALES

‘The right meter indicates High RPM, Low RPM, Low Amps,
High Amps, and Points Resistance. A light on the right meter
indicates that an alternator diode may be defective.

o RPM

i-\Qo

O A % GOO
rPMC 3 A Orim
1> Amps w Amps

He AmpsO y ’

o Points Resistance O Om Amps

Alternator
Diode o

Figure 5
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GENERAL INFORMATION

EQUIPMENT DESCRIPTION

“HALL EFFECT” CLAMP AMP

The Hall-Effect C!amp Amp is. an inductive type |
prck up it is used to measure current (amps)

%N*:‘oii---fi“f'-PLUG?"’!’N DU’CTNE“P!CKUP
The #1 Plug inductive pickup clamps over the #1

spark plug wire and relays the’ signal (:mpufse)
whenever the #1 Spark plug- flres

BATTERY LEADS

These leads are used to supply the analyzer with
power from the battery.

SECONDARY PICKUP (TRADITIONAL)

Secondary Prckup is used on traditional ignition
systems. It is clamped over the coil tower high
tension wire.

HElI SECON DARY PICKUP

The HEI Secondary PICkUp adapter is used in
place of the Traditional secondary pickup. The
HEI Adapter attaches to the top of the distributor
with internal coil.

COIL(#) AND COIL(-) CLIPS

The blue alligator clip () attaches to the coil
negative terminal, the yellow alligator clip
attaches to the corl positive terminal. For HEI
systems the yeliow clip is left unattached and
out of the engine compartment to avoid damage.

1-8
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GENERAL INFORMATION

EQUIPMENT DESCRIPTION

_TIMING LIGHT

The timing .llg.ht is mciuded with a
“holster” -mounted on the side of the
analyzer T |

- "MAGNETIC TIMING PROBE

The magnetic probe (placed into the probe
holder) senses each time the crank shaft -
turns. .one - complete -revolution. - This o osmen
mformation is then relayed through the
probe lead mto the solid state circuit. The _
analyzer® probe is des:gned to fit engines . - CFORD ADAPTER -
(gas-and-diesel) equapped with a probe %
holder having a hole size .310” in diameter. LT e o
This includes all GM-diesel cars. Special - o o
magnetic. timing - probe adapters (2)-are.
furmshed for Ford and Chrysler engmes .

COMPONENTS ANALYZER
The components analyzer is ~a very
accurate high impedance digital Voit-Ohm
meter. It can measure DC Volts (0-20 VDC),
pickup coil output, and five ranges of &
resistance. The Low Ohms scale can be @
used for checking diodes.

VACUUM GAUGE

The vacuum gauge is operational at any
time the vacuum hose is connected to a
vacuum source on the engine under test.

1.9 Figure7
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GENERAL INFORMATION

BUTTON FUNCTIONS

The analyzer functions are controlled by the 29 buttons on the front
panel. Symbols are used to indicate the function- of each button or

group of buttons and should ‘be found easy to use with a little
experience. . B L T S

To simplify the explanation of functions in this manual, each button (or |

group. of buttons) has been identified by a letter as illustrated below.

Buttons A thru J are sequential tests and have been organized

‘according to the Programmed T est-Sequence. This sequence of testing + -

has been determined to be the most efficient method of finding "an
engine fault. ’

- Figure 8

To select the correct number of cy!iddér'é"ffaCCtirding""’ftb buttons SN

button numbers are added. -

Example: For 6 cylinder engine push 2 and 4 |

To i'dentify the individual cylinder under test according to buttons “0Q”
use the engine firing order and count the buttons from left to right
starting with No. 1.

Example: Button Number: 1 2345678
Firing order of engine: 15 3 6 2 4

Buttons higher than number of cylinders in engine under test are not
used.

1-10




BUTTON FUNCTIONS

BUTTON NAME FUNCTION
j . Battery/Starter Push to read battery volts, cranking volts, and cranking
A Pttt i amps. et S
B .| Points Resistance | Push to check ignition switch circuit, primary resistor,
L Primary Resistor | primary leakage; and point resistance.
' cC - o Charging' Push to read charging volts and charging amps.
- | Volts-Amps... . IR A

| -Dwell/RPM: -

Push to read-RPM, to. check dwell and individual
ceylinderdwelliwin oo e

E Power Push to check the power output of each individual
Balance cylinder, : e
F T peak Ky “Push to c'heck‘"p'eak' séolé_ri:déry output. Coil and piug
wires are checked along with coil itself,
G KV Required | Push to check average secondary output. Individual
' . _plugs and cylinders are checked. '
[ H Strobe Timing Fushto engage strobe timing light to check initial tim-
ing. Also checks mechanical + vacuum advance.
Magnetic Push to check magnetic timing using magnetic probe.
i Timing Can be used to check initial, Mechanical, and vacyum
' timing.
Civw e, - RPM fing e -Push to.check carburetor adjustment. When button is
J ' adjust pushed percent is zeroed. RPM and percent change is
displayed.
K T UAmMps” , Push to zero amps scale before amp clamp is placed
' ~Zero - | on battery cable.
_ ' Cylinder ' Push té short individual or multiple cylinders. Works
L Kili along with Power Balance test and cylinder buttons
Q.
Magnetic If offset is different than 9.5° required push to key in
M timing different magnetic timing offset. Offset will be
offset displayed on degrees scale. Stays set until analyzer is
turned off.
N Engine Push button(s) to correspond with number of cylinders
Selector in engine being tested.
0 {‘..:){Einder in Push to select individual cylinders. Used along with:
{ firing order Dwell, Power Balance, Peak KV, and KV Required.
Power Push to turn on analyzer

1-11
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GENERAL INFORMATION

ACCESSORIES

Accessories furnished with the analyzer adapt. it for hook-up to the
engine and for specific tests. These accessores mc!ude :

BN \\\\m
e .1‘:
- / a',/
- :*{ .?
y /

Figure 9

HEI LOAD ADAPTER RESISTANCE

LEAD

The HEI! load adapter is used when performmg the' S
\ 4 coil reserve. test Adapter - connects‘j:;‘ o
into the boot of'a: dlsconnected spark plug wire = .~

and to an engine ground.

IGNITION W!RE GROUNDENG
ADAPTER

This adapter is used to ground ignition wires to
determine if a problem exists in an ignition, wire,
or spark plug.

VACUUM HOSE

The vacuum hose is connected to the back of the
analyzer and onto a vacuum source on the engine

under test. This enables the vacuum gaugeonthe -

analyzer.

FIELD JUMPER ADAPTERS

This set of various adapters is used to separafe'
the alternator (generator) from the charging

circuit in various charging systems, for the
purpose of full fielding the alternator.

CURRENT MULTIPLIER

This ‘adapter is used in conjunction with the
CLAMP AMP in circuits to determine low current
flow. Adapter multiplies current by Ten (x10).
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GENERAL INFORMATION

ACCESSORIES
(C:OIMISDONENTS' TEST LEADS AND

- Leads are used for electrical tests and component
" tests in electrical systems. Lead ends are color
-..-coded. Chp adapters are included for easy
hook-up. o

 JUMPERLEAD
Lead is provided for .electrical connections at

~.-hard-to-reach parts, alternators, and as a jumper =
for components testing. .

INSULATED PLIERS

Pliers are designed-to prevent electrical shock
~w  when dtsconneotmg or holding high tension
N ~ignition wiring.

| FORD'ADAPTERS

Ford adapters are used at the coil to permit
connection of coil (+) and coil (-) yellow and biue
ELECTRONIC FORD alligator clips.

Qo -, HEI ADAPTER |

1 HEl adapter is used at the coil to permit
GM HEI connection of coil (-) blue alligator clip.

... CONVENTIONAL. FORD

Figure 10
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GENERAL INFORMATION

HARNESS HOOK-UP

Start the procedural steps to connect the analyzer to the engine as
follows: .. - T PR

Step 1. N
Push the power button “P” to
turn power off (button out).

Step 2. B
Connect the battery leads to the: -
battery. The black lead is
negative (-y-and connects to the T
negative terminal of the battery. ~~ | = | =~ BATTERY
The - red positive (+) lead '
connects to the positive battery
terminal.

Figure 11 .
NOTE:The analyzer incorporates advance circuitry that automatically
protects both the analyzer and the vehicle being tested from damage
that could be caused by incorrect hook-up or overloaded circuits. For
protection, always be sure that the battery negative is the first
“on-the-car” connection made in the hookwup, and that it’s
disconnected last when testing is completed. - -

Step 3.

Push the power button to turn power on). Note: Light will turn on to

indicate that button is engaged. 7

Step 4.

Push Engine Selecter bu’tton(s) (Button Function N} to match the
number of cylinders on the engine to be tested. Lights wilt light to
indicate buttons pushed. (Example: For 6 cylinder engine push 4 and 2.)

1-14




 thumb slide closed, push-- |~

G Then push Amps Zerd

GENERAL INFORMATION

HARNESS HOOK-UP
Step 5.

~While~holding--the *Clamp’ Amp” away from any electromagnetic
‘source . (alternator, . etc) with

-'Battery -Starter button “A” or .}
- charging Volts-Amps button -

~button “K”. This: automatsoa!Iyk;:‘f_':i';,'_;_:fg,;__"'
zeroes the Clamp Amp. R &

-Step 6.

Clip the Clamp-Amp onto the negative battery cable of the
vehicle to be tested. it is important that-the arrow on the
Clamp-Amp points toward. the battery. If the.clamp will not fit
over the negative cable, use the positive cable, but in this
case, the arrow on the Clamp Amp must pomt away from the

battery.

Figure 12

BATTERY.

Step 7

Clip the #1 P!ug lnductsve P!ckup over the number one spark
plug wire. That's the number one cylinder in the firing order.
The arrow on the #1 Pickup must point towards the spark plug.

Figure 13

‘Note: on most engines, the cylinder nearest the front of the
engine is the number one cylinder. See manufacturer's

specifications for specific number one cylinder location.

Figure 14 oo Figure 15

FYPICAL NO.1 CYLINDER LOCATION ':—')—

V-8 O

Ol 1O = OO

O OO 1O1OO

8 8 Ol O[O0
FoRT " AMC C? S‘l ALL %-’

CADLLAC CHRYSLER r?a"m,.,_,
1 '1 5 axcopt caiif.)
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GENERAL INFORMATION

HARNESS HOOK-UP
Step 8.
Traditional and HEI engine coil harness hookups differ. See- foilowmg R

TRADITIONAL Connect the traditional secondary pickup !ead to the

analyzer Cirp the secondary p;ckup onto the coil tower hrgh tensron
wrre : _ E ‘

Connect the blue- alhgator cilp to the coil negative termma! and the S

yellow alligator-clip to the coil positive terminal.

TRADITIONAL
SECONDARY -
PICKUP- -

Figure 16
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GENERAL INFORMATION

HARNESS HOOK UP

Step 8. contmued

~HEIl: Connect the HE) secondary pickup lead to the-analyzer
. -in_place of the traditional secondary pickup. Clip the
f*'secondary plckup to the top of the HEI distributor. i

~ .....Connect the HEI adapter(see accessones)tothetach termanai o
- of the distributor. Clip the bluealligator clip to the wire end of
;_;.'_;the HE!L adapter The yeiﬂiow,:_alhgator c:np IS unused for HE?--,:;-'_.

" ‘engines. -~ - SR | . '

HE1 SECONDARY T
’ i\ Note:For HEI igniti ith

PICKUP ) eﬁt;:‘na?rcoi( u}ggitir?a?:liggnal
. secondary pickup on

coil “wire,

My g
JGNITION FEED.
=, TERMINAL-

HEI ADAPTER TRADITIONAL-

- (“Tach’ termma!) SN
FICKLIP

A S ' 456 CYL&NDER ENGINES -
e i BLUE - .- )

Figure 17

Step 9.

Connect the vacuum hose from the analyzer to a good intake
manifold vacuum source.

Step 10. o

If the magnetic probe is to be used for RPM or timing tests,
insert the probe into the probe holder, normally located near
the timing index.

117
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GENERAL INFORMATION

HARNESS HOOK-UP

CONNECTIONS TO THE VEHICLE (QUBCK LIST)..
1. Black clip to battery () terminal

2. Red clip to battery (+ ) termmal
3. Large Black Clamp- Amp onto battery () cable ... ..o
_4 Large Gray #1 P;ckup Clamp onto #1 spark piug wu'e o

~ TRADITIONAL - :
5. Blueclip: to coil () negatwe termmai
6. Yellow clip to coil (¢ positive terminal
7. Small Black Clamp (secondary pickup) onto cou tower
| high tension wire.. - \ .

HEI

5. Blue clip to coil () terminal

6. HEI secondary pickup onto HEI distributor
7. Yellow clip not used.

NOTE: care mustbe taken to ensure that test Ieads are

NOTE. Always be sure that the transmission is .i_n, neutral
or park (automatic) before starting or cranking the engine.

HEI CCC SYSTEM see test 9a.
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Figure 18

BASIG HOOK-UP

3, IGNITION
SWITCH

Figure 19

f HE! SECONDARY
PICK-UP

K:__:__
ST

N NO 1 PICK-UP
(s

GRAY
\J

-
~

>
=

l o HE! SECONDARY
pICKUP
= a
ol

n  Note:For HEI ignition with
external coll use traditional
secondary pickup on
coll wire.

BLACK
F BATTERY

TRADITIONAL
SECONDARY "
PICKUP

FOR GM CCC HOOK-UP SEE TEST 9A.

1-19
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TUNE-UP/DIAGNOSIS JOB SHEET

DATE
NAME PHONE
ADDRESS
CiTyY STATE ZiP
CAR MAKE YEAR LICENSE '
MILEAGE No. of CYLINDERS CUBIC INCH
CARBUREATION TRANSMISSION: [0 AUTO O MAN ACCESS. T A/C [ P/8 O P/B

. IGNITION.TYPE: [ STANDARD,. -

T VISUAL INSPECTION

3 OEM ELECTRONIC,

_ D AFTERMARKET ELECTRONIC
4 PRIMARY RESISTOR (STATIC)

TIRSPECT “G00D__ | BAD SPECIFICATION | LEFT METER | RIGHT METER AFFECTS
AR FILIER ' 410 8 VOLTS" VELTS . § GOOD BAG | FLOW OF CURRENT
GAS FILIER 0l THRU POINTS
OIL FILTER - - :
FUEL VAPOR FILTER i ST
CRANKCASE BREATHER FILTER -
CHECK BELTS = _
RADIATOR PRESGURE CAP . S
RADIATOR & HEATER HOSES ' n
ENGINE OIL ELVEL D CHARGING
TRANGMISSION O LEVEL Charging Volts
POWER STEERING O LEVEL "SPECIFICATION | RESULT | 'GOOD | BAD AFFECTS
DIFFERENTIAL OIL- LEVEL ki
BRAKE FLUID LEVEL 13 Tg 155 slarting character-
BATTERY WATER LEVEL & HOLD GOWNS VOLTS istics as related -
CARBURETOR CHOKE LINKAGE Charging Amps battery state of
AER CGNDITIONER P - Charge' Ope;ag‘mg
WINDSHIELD WIPERG-WASHER Specifications - | Results § Good Bad efticiency of
PCV VALVE . WITHOUT A/C accessories.  and
EGR VALVE 30 T0 42 AMPS” baltery e, :
ENGINE MOUNTS WITH A/C
HEAT RISER 50 10 65 AMPS
[ EXHAUST SYSTEM .
2 BATTERY STARTER ..
TEST SPECIFICATION | GOOD | BAD | AFFECTS 6 DwWELL RMP
BATTERY . LEFT METER RIGHT METER
VOLTS | 11.5 V or.ABOVE
(LIGHT LOAD) : DEGREES RPM
CRANRNG Sizgiﬁg TEST SPECIFICATION | 600D | BAD AFFECTS
9.6 V or TABLE 1~ ;
VOLIS Dwelt Engine Decal Overall Engine
. o Dwel 4 Max at performance
CRANKING R
s TABLE 2 Variation | _ 2000 RPM"
L PCV Valve 3
TABLE 1. TABLE 2, Engine Gas mileage
. AVERAGE exhaust
AT MINIMUM Vacuum L )
TEMPERATUARE VOLTAGE ENGINE SIZE o . emissions, idle
Engine ) characteristics
a 96 | cua §ocysic BTN Idie Engine Decat
n 96 | INCH Cu LER 1 PERAGE- Speed
60° 85 30 e | 15 %
50" 94 170 | 1950 |20 e
a0 93 { %0 2450 1 25 125
- G NN 1 B 150
250 £109 41 175
i F NEECI BT ANCEN B 7 POWER BALANCE
0 85 [T359 %740 | 57 225 PERCENT HIGH IDLE RPM
4400 6550 66 250 1
450 1380 14 275 )
3
4
3 POINTS RESISTANCE DYNAMIC) 2
LEFT METER RIGHT METER AFFECTS :
VOLTS GOOD  BAD STARTING ACCELERATION, LEF? e
| RMANCE
— oo CRUISE PERFO 1.20 TG EANK




8 kiLovoLTs

KILOVOLTS RPN

PEAK

REQUIRED

ool~fonlniniw]|ro]—~

O STROBE TIMING =

INITIAL VACUUM  |MECHANICAL} TOTAL

.| DEGREES

. BPM

10 MAGNETIC TIMING

INITIAL VACUUM |MECHANICALT TOTAL

DEGREES

RPM

11 FINE RPM ADJUST

IF FINE RPM ADJUST iS NECESSARY
SEE SECTION IN OPERATORS MANUAL

12 COMPONENT TESTING

If vehicle equipped with electronic or solid-state

Féﬁ@gsmc ignition won't start, starts kard, or runs rough,
COMPONENTS and cayse was not _delerm%ned in preceeding
ANALYSIS lests, refer to instruction manual for components

test procedures, :
Use for all automotive externat Voits, Amps, and

EXTERNAL Ohms tests within the foflowing test ranges:

VOLTS, AMPS. 4 yens ... ......0-1.8&0-18 Volts

OHMS TESTING 5 amps ... ... 0-3 & 0-10 Amps
3. 0mms ..., 0-500 & 0-5000,000 Ohms

VOLTAGE TESTS TEST RESULTS

Battary Voltage

Systess Ground

ignition Switch Valts

Bailast Resistor

Cotlant Switch

Coil input Veoltage

Harness Vollage

Negative Battery Cabie

Positive Battery Cable

Solenoid

AMP TESTS TEST RESULTS

Madule Draw

Primary System Draw

Stalic Draw

*Refer to manufacturer's specification. Values shown are typical.

1-21

MAGNETIC TIMING REFERENCE TABLE

MANUFACTURER PROBE HOLDER OFFSET
General Motors 9.5
Amarican Motors 9.5°
45°
Ford - -
52° 2.3 Liter 4 Cylinder
Chrysler 10

Components Test Leads

RESISTANCE (OHMS) TEST

TEST RESULTS

Coit Primary

Colt Secondary

Pick-Up Coii continuity

Sensor Unit Ground

Ballas! Resistor

Aux. Balast Resistor

Coolant Swilch

Throttle Position Senscr

Harness Continuity

G950
7f



PROGRAMMED TEST SEQUENCE

ON TO PROGRAMMED
TEST SEQUENCE

Buttons “A” thru“J” on the analyzer (top row of buttons) are sequential
tests and have been organized in order of a Programmed Test
Sequence. This sequence of testing has been determined to be the

most efficient method _of finding an en_gin_g:fal_{it,‘_ Ve ot

PROGRAMM
~ TEST
| SEQUENCE

Before beginning tests on each vehicle hook up the analyzer to the
vehicle as described in General Information, Harness Hook-up. With:
power button “P” on, select the button(s) in.group “N” to suit the
particular vehicle. You are ready to begin the PROGRAMMED TEST

SEQUENCE.

1-22




TEST1 3

ATTERY VOLTS
PURPOSE: 1o check genera! condition of battery.

PRQCEDU RE:
. Push Battery Starter button “A” |

2 Turn on ignition swntch heater blower and headhghts for about
30 seconds. S = . T

- OBSERVE: Battery voltage on left meter scale 0-18..
Voltage should be in Battery green zone.

Figure 20

RESULT » REMEDY
Battery reading below > Charge battery, or replace it if
green Battery zone. battery has failed
1-23
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TEST 2 &3

CRANKING VOLTS
AND AMPS

PURPQSE To check cond:tion of battery and startmg system

PROCEDURE: o
~ 1. Push Battery Starter button"‘A” .
- 2. Crank engine for about 15 seconds.

Note: Engine should not start while in Battery Starter posmon
If engine does start, the analyzer yellow and blue ci:ps
are: reversed on the cosl \ S e

OBSERVE:

1. Volts on left meter dur:ng crankmg

2. Amps on right meter during crankrng

Battery voltage is ‘effected by temperature and cranking amps is

effected by engine size. A 9.6 volt or higher reading is good for 70

degrees F. and-a 300 cu. in. engine will have a typrcai starter draw
~of 100-200 Amps-See-tables below.

TABLE 1.

TABLE 2,

AT :
TEMPERATURE"
80°
70
60°
bl
40°
36°
20°

MINIMUMT -

YOLTAGE
95
36
95
94
9.3
%1
8.9

| ENGINE SIZE

AVERAGE
STARTER
DRAW

CuBIC
INCH

cusg
M

LITER

16-SEC
CRANKING
AMPERAGE"

a0

1469

18

95

120

1958

20

110

150

2450

25

125

200

3270

13

15

256

4100

41

k]

10

8.7

300

4900

50

208

9°

8.5

350

5740

223

400

6559

68

250

450

7380

74

275
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L

TEST 2

Bilirking; Bs T Yiow

. Figure 21

mmﬁ?daﬁf<:éé;
Ht AMPS? |
O

Alternator
Diode O

Figure 22

RESULT

» CAUSE, REMEDY

Cranking volts below green
zone, Cranking amps is within
limits or low.

Charge battery, or replace it if
- { battery has failed.

Cranking volts below green
zone, Cranking amps is high.

N Starter motor is suspect (or)
engine is “tight”.

Cranking volts above green
zone, Cranking amps is below
limits.

Excessive resistance. - Go to
+|{Cranking System Voltage
Drop Test #2A.

1-25
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TEST 2A COMPONENTS

CRAN KING-':!.*.S':YSTEMVOLTAGE
DROP TEST

Note: Perform this test. only sf excess;ve res:stance was mdlcated o
in TEST 2. T e ‘ : S

3 :PURPOSE: To ﬂnd area of h;gh resistance in crankmg system ;

_fPROCEDURE

1. Turn Components Analyzer power on ' and test selector to DC

Volts. |
2. Connect components red lead to positive side and black lead to
negative side of parts to be checked. See Figure, next page.
3. With leads connected as described, crank engine.

OBSERVE:Digital outputvolts ‘for each .area checked. Readings o

should not exceed .2 volts, except for solenoid which
shouid not exceed 5 volts :

1-26



TEST 2A

EXAMPLES OF VARIOUS TEST POINTS
ATOB,CtoD, DtoE EtoF, FtoG, GtoA, ETC.

| ] ©
A -
e AC | EXTERNAL SOLENOID
= (C-D, C-E, C-F, B-A) F
1l
NEG l A SN
fi STARTER MOTOR

(C-D, D-E, D-F, E-A, G-A, A-B)

- S CONNECT RED--'--~--."CON-N_ECT BLACK |
TEST PARTS cLP |  _.CLP . .
Negative Battery| Engine Block - | Negative Battery
Cable Post :
Positive Battery Positive Battery Battery Side of
Cable . . Terminal < | - Solenoid
Solenoid Battery Side of Starter Side of

: Soienoid Solenoid
Solenoid/ Starter Side of | Solenoid Side of |
Starter Cable Solenoid Starter

RESULT » CAUSE, REMEDY

Voltage reading above Part is bad, or connection is
acceptable limits in one or|-»|poor - replace or repair part or
more area. connection.

Note: Voitage drop test will work on engine that will not crank as
long as battery is charged and ignition switch provides volitage

to soienoid.
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TEST 3 —§

'IGNITION SWITCH

NOTE: This test applies only to systems w:th an external primary
resistor. Standard Ford electronic and Chrysler electronic systems use
external primary ignition [baliast]. resrstors Other electronic systems
and some AMC ignition systems do not use external primary res:stors

To.check condition of :gmt
starter by pass clrcwt

5PROCEDURE

,.s_w_ttch circuit and '

Push Pomts Re3|stance anary Res:stor button B
---2. Crank engme . =

OBSERVE. lgmt!on switch voitage on left meter Voltage

should read in'Ignition Switch green zone. [Less than 1 vo!t on
0 18 volt scale] g | o

1-28 -




TEST 3

- . Figure 24

RESULT +| " "CAUSE, REMEDY

Voltage reading greater than 1 > Excesswe resistance in by~~
volt during cranking. pass mrcmt :

for]
Soieno:d “tap”not operating
' o] -

Thelgnmon swntchorwsrmg
connect;ons have-failed.

1.29
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TEST 4 —

PRIMARY RESISTOR

NOTE: This test applies only to  systems- with-an external primary
resistor. Standard Ford electronic and Chrysler electronic systems use
externai prlmary |gmt|on (ballast) reSJstors Other electron:c systems

 current ﬂow across thewdlstnbutor contact pomts
PROCEDURE .

' S Push Pomts Remstance—-anary Res:stor button B,

2 Turn’ ignstson switch to RUN position.

3. On points systems “bump” the starter untii the points

- “close: This is when Left Meter moves. below Battery Volts.

OBSEﬁVE

Pr:mary resistor volts readmg on left meter. Voltage shouid be-
—in- anary Resistance green-zone 4 t0-\\8-wvolts)

_RESULT S| ~“CAUSE, REMEDY
Above 8 volts | Resistor value too high or poor
ST connections.

Below 4 voits Wiring or ignition switch problem.
Zero.or near zero |» .Remstoromgmhon sw:tch
(pants closed”) -—shorted or,
 Resistor is in COIl and must be -
checked with chmmeter.

Primary circuit resistance generally consists of the following values;
® Coils used with external primary resistance-1 to 2.5 Ohms.
@ Coils with internal primary resistance-3 to 5 Ohms.
® Primary resistor-(both wire wound and resistance wire)-.7t0 1.5
Ohms. (nominal).

NOTES:

1. Most cars, by means of the ignition switch and/or starting motor
solenoid, by-pass the primary resistor during cranking.

2. Some electrical systems are so designed that the primary resistor is
used both during cranking and running. In these cases, the Primary
Resistor reading is low initially, but as the resistor heats up, its
resistance increases to the point where the meter pointer will climb to
the primary resistance green zone. On these systems the Ignition
Switch test will read the same. (In these installations the primary
resistor is often referred to as a baliast resistor.) 1-30
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. OBSERVE: Left meter'should fead zero volts indicating 1o 16akage.

TEST 5

PRIMARY LEAKAGE

--Primary leakage test does not apply to electronic ignition systems. )
PURPOSE: To check for leakage in primary circuit when points are
. open. S T

... :PROCEDURE: = -
1.7 Push points resistance-primary resistor button “B".
... 2.Turn ignition switch.to “RUN’’ position. BT
... ..30n points systems “bump’’ starter until points open.

—

| READING ACTION - - | -RESULT CAUSE, REMEDY- . -
|'A. Greater | ®Check . and | Meter still | @ Distributor wire short or |
than- ilghteﬂt?” primary 1 reads |primary wire failure or con-
~ zero ioggemcoi%ns. more than |denser bad =
- volts distributor cap and - zero(op;olts Gotgm S
rotor. R R T—
® Inspect pointsto- | Meter | ®Readjustpoint = |
see if opened-fix if | reads zero |opening if necessary. -~ |
not opened. . = -|-volts. T
_ @ Switch | Compo-
A1 | components - nents ¢ Leakage isin
- | moduleon.” = ~|- meter distributor.-Go to A2.
® Turn compon lr)eae’it?esr
ents test selector | o W
to volts D.C. — (on)
® Disconnect Compo-
g;;;?iagztovg"re from nents ® Coil or primary wire is
e Connect meter bad. Check wire and coil
components black }’gafé? -replace if necessary.
lead to primary than
wire (removed from battery
distributor). voltage.
®R :
rirs:cr)nnevﬁre to |COmp.meter | eCondenser shorted
géﬁ”guéois an voltage OWires; in distributor
ponen re or
lead attached. Com;(). f)neter shorting or carbon path
® Disconnect still lower causing leakage - wiggle
condenser wire. t?%r_: Batt. and puli on wires.
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TEST 6 —Z

POINT RESISTANCE

The Pomt Resistance test does not appiy to electromc ;gmt |
systems. S

PURPOSE:

To check for high remsténce between ‘the negatlve conl termmal and
ground. o g |

'PROCEDURE: =~
1. Push Points Resustance anary Res:stor button B’
2. Crank engine.

OBSERVE: . = = .
Points resistance scale on r;ght meter A readmg in the green zone is
good. .

RESULT . |» CAUSE, REMEDY

Any reading above the green 'ﬁ.—t @ Bad poin’ts-repiéé-é. :
zone. I | @®High resistance “in. wire |

_ from negative terminal of coil
| to distributor. - ..

o1 @ Poor breaker pomt plate
I ground. | ,

® Excessive corrossmn

.. | between- distrrbutor ----- and
}'englne SERETS I

To identify components WhICh may have faaled perform a Static
Resistance Test #6.a.
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TEST 6A COMPONENTS

STATIC RESISTANCE-
PRIMARY RESISTANCE

PERFORM THE FOLLOWING TESTS ONLY IF POINT
RESISTANCE WAS IN THE “RED” ZONE. '

THIS TEST DOES NOT APPLY TO electronic ignition systems.
PURPOSE: |

To locate unwanted primary resistance or a primary short.

PROCEDURE:

1. Switch components to Power On.

2. Turn components Test Selector to Volts D.C.

3. Remove distributor cap and rotor.

4. Connect components lead assembly red lead to coil
negative (-) terminal, and black lead to battery negative ().

5. Turn ignition switch to “RUN” position.

6. “Bump” starter until points are closed, as indicated by
digital meter moving towards zero.

OBSERVE:

Digitai meter should change from battery voltage to less than
.25 volts as starter is bumped. If not, continue testing as
shown on next page. '

Figure 25
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RESULT

|
i

METER ACTION CAUSE,REMEDY
READING
A..25 Move ®Meter still» ®#Condenser is bad-
volts or|breaker|reads .25 volts or |replace S
less. plate with |less R
non- (or) ~ -
metallic| ®#Meter now -+ ®Ground in distributor
object. reads above .25 |is bad (braided ground
- volts. strap or breaker ‘plate |
| ground). o
B. Greater Move red|e Meter still reads ” ® GO to B1.~
than .25 lead from | 9reater than 25 volts
volts. coil . negq.
to point (or)
“A” (see ® Meter drops to + ® Pigtail wire is bad.
fig. 25). below .25 volts

B1;Move red _ + ® Go to B2.
1egd from ‘g?ngeerrthz;igﬁ iz;gs
point *A” !
to point {or) ’
“B” (see| ®Meter drops to » ® €ontact points bad.
fig. 25). below .25 volts. Replace *

B2 |Move red o Meter stil reads~1>OCorrosion exists
lead from | greater than 25 vaits | D€tWeen distributor and |
point “B” engine block.
to point (or)

“C” (see | ®Meter drops to > @ Distributor internal
fig. 25). below .25 volits ground bad.

"New breaker points may show up as bad becuase of oxide coating from manufacturing process.
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TEST 7

CHARGING
~ VOLTS - AMPS

PURPOSE:

To check charging system.

PROCEDURE:

1. Push Charging Volts-Amps button “C”.

2. Turn all accessories off.

3. Run engine at fast idle (1800-2000RPM) for about 2 minutes.

OBSERVE:

Charging volts-left meter, charging amps-right meter. Voltage reading
in green charging zone with aiternator diode light off, means charging
system should be O.K. See note below. X

NOTE:

If 15 second cranking test was done prior to this test Low Amps scale
(right meter) should indicate full alternator charging output. See
manufacturers’ specifications for correct output.

ALTERNATOR DIODE LIGHT

The alternator diode light will light when ripple is found in the battery charging system. Ripple can
be caused by any of the following conditions:

Defective diode in alternator

Charging current in excess of 10 amps
Battery with low state of charge
Sulphated battery

Poor battery terminal connections

moow>»

If the alternator diode light comes on during testing, we must determine which of the above
problems has caused it. If the light comes on during the first time through the test sequence, note
the charge rate; if it is above 10 amps, return to this test after the battery has returned to full charge.
I the light is stili on, check the battery terminals and battery.

After the above tests have been completed, if the alternator diode light is still on, it is time to test the
alternator diodes and replace if required.

1-35
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TEST 7

Alternator
Diode o

Fig{jre 27

RESULT

CAUSE, REMEDY

Low current reading and
low voltage reading.

Check for possibility of loose
alternator belt, defective regulator,
poor connections, or defective
alternator. Go to Full Field Test
#7A.

Voltage high.

Regulator not controlling voltage
level-replace or adjust.

High current and low or
normal voltage.

Defective or undercharged battery-
charge or replace if defective.
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TEST 7A

FULL FIELD TEST
NOTE:

Perform following test only if failed charging TEST #7 with 1ow current
reading and Iow or normal voitage readmg

PURPOSE

To lsplate..aiternator or regulator which has failed.

PROCEDURE:

1. Push power button off s AT e

2. Turn on headlights, heater biower etc for about 2 minutes. Then
make sure all accessories are turned off.

3. “Remove’ regulator from the chargmg system: (using field jumper
adapter set) by one of the methods to follow. (See page 1-40)

NOTE:

in all cases the ngmtzon switch should be off before installing or
removing an adapter to bypass the regulator

4. Push Power button on.
5. Push Chargmg Volts-Amps button “C”
6. Start engine-slowly increase engine RPM to reach rated output.

NOTE:

Do not exceed ratmg of alternator Do not run test for more than 20
seconds, or allow battery volts to exceed 17 volts.

1-37
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TEST 7A

FULL FIELD TEST

“OBSERVE: |
Charging Amps on right meter.

(continued)

Current output for a 12 volt syste_mf |

should be 30-42 amps for a non-air conditioned car.

)
%
\nis

?esiétahce o
O

., 30

O
S0
Figure 28
RESULT »>| CAUSE, REMEDY _
Charging amps low or doesn’t |»| First check for a loose or bad
r ted output. fan belt.
approach rated outp ~ Aiternator defective-replace

Voltage is not within specified
limits.

-»| Or repair alternator.

Regulator is suspect-replace
or adjust.

NOTE:

Remember to place regulator back into charging system.
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FULL FIELD JUMPERS

1968 G.M.

JUMPER |
LEAD _ 1969 AND LATER

ek LM & AMC
. Figure29 Figure 30

Figure 31

1. 1969 and !ater AMC and GM vehlcles have a regulator that is built-in
the aiternator Insert a screwdriver in the end frame hole and ground
the tab to the end frame. On 1968 and earlier GM alternators, connect a
-jumper between the regulator heat sink and aiternator frame.

GM e CONNECTOR
JUMPER
. WIRE - m
F 234 L Ay
oty SN[ wimes
Figure 32

A. For an external GM regulator, disconnect the wires from terminal
“F” and “3” connect these two wires together. Use a jumper if

necessary. MAKE THE CONNECTION BEFORE STARTING THE
ENGINE.

FORD FORD
Disconnect the plug on the voltage regulator and
GROUND THE Conﬂ?Ct a jumper JUMPER
FIELD TERMINAL from "A+" to "F" WIRE~_

L JUMPER WIRE External regulator
REGULATOR connect field

BATTERY TERMINAL wire and

Uit
GROUND TERMINAL ground. 3A+S F

@—\2‘3

Figure 33 Figure 34
2. Ford alternators with reguiator built into alternator: Connect jumper
wire between regulator field terminal and ground. No additional
adapter is needed. 1-39
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3
REGULATOR

Figure 35

3. There are two types of circuits that supply the current to the
generator fields. One is called the “A* circuit and the other the “B”
circuit. Most General Motors cars are “A” circuit-and Fords are usually
“B” circuits. In an “A” circuit, ground the field terminal. If it is a “B”
circuit, connect jumper wire from armature terminal to the field
terminal. If you don’t know which circuit the generator has, try
~-grounding the field first and then try it with: the jumper between
armature and field. With the correct field connector, run the engine to
“see if the generator will put out. Because of an uncontrolled generator,
do not run-engine too fast or the generator will put out excessive
current.

4. For General Motcrs Chrysler and American Motors vehicles with “A”
circuit generator systems (open terminal type regulators): Remove field
wire from reguiator and connect to ground or to ground terminal with
jumper lead supplied. Ford open terminal regulator with “B’’ Circuit
generator system: Remove field wire from reguiator and connect to ar-
mature or battery terminal at regulator. - ..

CHRYSLER

Reguiator
. \’L A
i—T’/Spe{nal nﬁ ?\)Qf&

Field Wire Lead

- %

~

Figure 36

5. For Chrysler alternator systems with open terminal regulators,
disconnect both field and ignition wires at regulator and hook them
together with special lead supplied.
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TEST 8 <* O

STANDARD DWELL

PURPOSE:

To ensure that contact breaker pomts are correctly. adjusted Dwe!i
. indicates the number of degrees. the distributor.cam rotates from thef-' S
- trme the points close unt|l they open agam e

PROCEDURE L

1. Push Dwell RPM button “D”.

2.~ Disconnect and plug vacuum advance hose at the distributor-or-if
engme has an advance retard solenoid, disconnect wire at carburetor.
3. Run engine at slow idle.

OBSERVE:

Degrees of dwell on left meter Seé r}ianufacturersﬂ specification for
correct dwell angle. -

RESULT > CAUSE, REMEDY

Low dwell angle. S ‘Wide point gap, adjust.
High dwell angle. = |+ Point spacing too close,
Dwell changing over 3° adjust.
| Warn bushsng bent shaft
worn lobes. Ra

NOTE: If coil leads blue and yeilow are reversed, the left meter error
light will blink in this switch position.



TEST 9 40 O/min

INDIVIDUAL DWELL
PURPOSE:

To check.the difference in ignition timing of each cylinder caused by
distributor cam and drive faults.

PROCEDURE L
..Push Dwell RPM button “D”
2 “Run engine-at slow idle.- : S
3. Push cylinder 1 button in group “O” ‘This corresponds to the flrst
‘cylinder in the firing order (where the No. 1 pickup clamp is Iocated)
After noting the dwell reading, dnsengage cylinder 1 by pushing button
~again, then push cylinder 2 button.’ After notmg the dweil readmg,
disengage cylinder 2 and go on to 3, etc. .

OBSERVE:

~Dwell readings. Readings should be very close to one'another.

RESULT +|  CAUSE, REMEDY

Dwell readings vary. .~ |*| 1. Worn distributor shaft -
_ . R ~ bearings. —

2. Distributor drive gear or
- camshaft worn.

3. Distributor shaft bent

4. Worn dlstnbutor iobes

NOTE If more than one cylmder is pushed the dwell reading is the
average of the cylinders.

NOTE: GM odd-fire V-6 engine will have 3 cylinders with similar dwell.
The other 3 cylinders should also have similar dwell.
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TEST 9A

GM CCC SYSTEM

First set the engine selector on the 6 cylinder position, then connect the
blue lead to the M/C solenoid dwell lead {green terminal) tomeasure the
output of the ECM. Do not allow the terminal to touch ground, including
hoses. You.must use the 6 cylinder ‘position_when diagnosing all
engines, whether the engine you’re working onis a. 4, 6, or 8 cylinder

NOTE: when checking the dwell on the GM C3 or C4 system, -
disconnect the #1 pickup for this test. - " o0 e

owrscwsts, - ., M/C SOLENOID DWELL LEAD* |

D':&“% D:VOG'LL #

SCYLINOER SCALE

15° = 1/4 scale
30° = midscale
45" = 3/4 scale

DWELL THEORY S CCC SYSTEM
PERFORMANCE CHECK
USING DWELL METER

Figure 37
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POWER BALANCE

GENERAL DESCRIPTION
OF POWER BALANCE

The fo!lowmg three test modes are used to help separate ignition pro-
‘blems from mechanical problems or vacuum leaks. The first test to be
performed is the Power Balance Test which determines the amount of

- power. bemg produced by each cylinder.-The important consideration.:= .-

~ “isn’t thé'percent of power being produced by each cylinder but that alt....i

readings are- close to each-other. This will tell-us that the engine |s L
“operating as an efficient, effective power source: If we find one or more”" .-

cylinders with a much fower reading we have found a problem which
‘must be isolated by further testing. The most likely cause of an incor-

rect Power Balance Test on today’s cars would be a vacuum leak which |

would cause turbulances in the manifold and disturb the cylinder's
ability to receive the fuel mixture. A vacuum leak would be the most

likely cause ,but since we have the engine analyzer connected thef-?:\-‘__:-f-_;_'

most efﬂment test to make would be the !gmtton Test.
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TEST 10 2.8

POWER BALANCE

PURPOSE:

To check the power output of each cyhnder by dlsablmg the selected "
cylinder. Test results can indicate worn rings, defectlve valves or lifters,
a vacuum Ieak or carburetor problems -

NOTE If the engme is equspped w:th an EGR exhatist gas recircula- -
tion’ system, the EGR’ must be- dlsabled beiore performing -Power
Balance Test. Also, if the vehicle has a catalytic converter limit the

length of time the cylmder is shorted and never short more than half the
cylmders ‘ ) . L

PROCEDURE: e ue?&az;ﬁ““
1. Push Power Balance button “E”, . e

2. Test can be performed at- any RPM.~ :

3. Push cylinder #1 button in group +0”, then push cyilnder Kill button

“L”.-After noting the percent drop in RPM d|sengage cylinder #1. Then'
push cylinder #2 button, etc. .

NOTE: Cylinders will not be disabled unless the cylinder kill button is
pushed and held.

OBSERVE:

Percent scale reading. All deﬂectlons should be about the same. If per-
cent scale indicators blink when cylinder kill is pushed it indicates the
engine speed increased when that cylinder was disabled. Look for a
vacuum leak or EGR valve stuck open.
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B Kiféknator

Figure 38

Light On; coir potsnity revacsed O

f clipe rovarsed

Figure 39
RESULT » CAUSE, RESULT
One or more cylinders shows || See ignition tests.

little or no deflection.
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leaks

~ NOTES: - {E L s
1. To perform carburetor balance test properly any. probfem cylmder
s found in the power balance test must.be: corrected. ‘
020 Test can’ be performed on “V** and opposed type engines.

TEST 11 &

CARBURETOR BALANCE
PURPOSE:

... To confirm test resu!ts of the power balance test compare the efficien-

cy of one carburetor barrel! agamst another and to detect vacuum

3. Test is not recommended for catalytic converter automobiles.

4. If engine is equipped with .an EGR. (exhaust gas recirculation
: system) ‘the EGR must be disabled before performing test. -

PROCEDURE:

1. Push Power Balance button “E”. - -,

- 2. Push every other cylinder button in group “0”, so that every other
cylinder in the firing order is selected, then push and hold cylinder kill

button “L”.
3. Repeat above procedure for remammg oyhnders

OBSERVE:

- This test will normally. cause percent meter to go to full scale, therefore

results must be checked on the RPM scale. The RPM drop should be

very close on each bank.
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- 8-3-5 and 2.

For example, if firing order.of a V-8f|s' 1-8—4-3-6-5-7-2- T'
push buttons 1-3-5-7 and Cylinder. Kill.-This shorts out - PARREET  on
cylinders 1-4-6 and 7. Repeat procedure for cylinders

H? ’
APM
0 Amps

" Atternator . ’
Diode O

?-‘igure 40

RESULT

CAUSE, REMEDY

More than 100 RPM
difference between
cylinder banks.

Carburetor out of adjustment-
adjust carburetor.

If problem persists-possible
vacuum leak, dirty carburetor, in-
take manifold leak or restriction, or
defective vacuum operated
accessories.
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IGNITION

GENERAL DESCRIPTION
OF IGNITION

Before we- start on the lgmtlon test we have some basro questions to
answer: o .
~ What is KILOVOLTS’-’ S
= What is PEAK KILOVOLTS? . =
What :s KILOVOLTS REQUIRED‘?

“KILO” isa preflx wh;ch stands for “THOUSAND” and when connected .
to volts as'in KILOVOLTS we have a'thousand volits..Our Ignition'scafe
is the bottom scale on the left meter and goes from ] to 40 KILOVOLTS

or0 to 40 000 VOLTS. . _. S

The Secondary System must be capabie_ of producing enough voitage
to jump the Rotor Gap and the Spark Plug Gap forcurrent to flow and ig-
nite the air fuel mixture. The wider the gap the more vo!tage wrll be re-
quired to ;ump this gap : :

One very iarge automotive problem 18 keeplng thrs Seoondary Voltage
directed to the Spark Plug Gap, since by nature it would rather take an
easier path such as a carbon track in the Distributor Cap or through
stiff, old, brlttie lgnmon wires to'the engme b!ook

The Secondary Pickup Probe aots as a high voitage probe when con-
nected around the Secondary Wires, the meter reads the voltage across
the Rotor Gep or the Spark Plug Gap WhiCh ever rs !arger

149 48 -5
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' PEAK KILOVOLTS

When the engine analyzer is in the PEAK KILOVOLT mode it looks at
" the Secondary Voltage of each cylinder and displays the largest one.

[
n

]
(=

T

n

|
]

" Figure 41

Using figure 41 as an example in PEAK KILOVOLTS the left meter would
read 18 KV or the largest Secondary Voltage which is the Secondary
Voltage of cylinder #2, this is PEAK KILOVOLTS.

When you are in PEAK KILOVOLTS you may also select individual
cylinders. Using figure 41 as an example the meter would display the
following readings:

Cylinder #1 = 9kv
Cylinder #2' = 18kv
Cylinder #3 = 12kv

Cylinder #4 = 9kv
NOTE:IF ERROR LIGHT IS INDICATED REFER TO PAGE 1-7.
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KILOVOLTS REQUIRED

When the engine analyzer is in. the KILOVOLTS REQU?RED mode it

~ looks at the secondary voltage of each cy!mder and displays an average

of all the readings. Using figure 41 as an example in KILOVOLTS RE ‘_ B
. QUIRED the left meter would read 12 kv. - -

- Whenyou are in KILOVOLTS REQUIRED you may also select mdlv;dualﬂ. |
w.w.cylinders. Using figure #41 as an exampie the meter wouid dlsplay theg;_;-,;;
= follow«mg readings. _ o

Cylmder #1 = 9kV‘__:‘__':;?
Cylinder #2 = 18kv -~
Cylinder #3 = 12kv
Cylmder #4 = 9kv_,

NOTE IF ERROR LIGHT IS INDICATED REFER TO PAGE 1 7

NOTE The GREEN ZONE on the KILOVOLTS meter scale should be;_;
used only as a diagnostic aid, readings above and below this GREEN

- ZONE can be OK, but it should tell you that more testing should be per- -
formed. The most important indication that more testing will be re-.. .
quired'is incorrect POWER BALANCE readmgs The followmg spec:flc' o

tests will help determine where the problem is.
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MAY BE PERFORMED IN PEAK KV OR KV REQUIRED

- COIL WiRE SPARK PLUG WIRE
SECONDARY PICKUS ~im
—r | ROTOR ~ ROTOR GAP.
T { AU spamk pLus

T~ SPARKPLYG Gap - TR T

C T I e e e “Figure 42 -
With Secondary Pickup connected around the coil wire we are reading
the Kilovolts across the Rotor Gaps or the Spark Plug Gaps which ever

PERFORMED IN PEAK KV ONLY -

SECONDARY PICKYP .
COil WIRE T, SPARK PLUG WIRE

. { ] SPARK PLUG

L - SPARK PLUG GAP

Figure 43
With Secondary Pickup connected around a Spark Plug Wire we are
reading the Kilovoits across that Spark Piug Gap.
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MAY BE PERFORMED IN PEAK KV OR KV REQUIRED

HE] SECONDARY
/ PICKUP :

Soall i seamemugwime oo el T T ) e

G S5 RN ! ;
A SPARK FLBG GAR - e e

Figure 44.

With HEIl Pickup connected.as:,s_hQWn;:we_are re_adin,g‘ the-_Ki_l_c_‘)vo!t:sﬂ...i."i:.._. '4
across the Rotor Gaps or-the Spark Plug Gaps whichever .i,si"la:r_gest-_._.;.-_y S

PERFORMED IN PEAKKVONLY

SECONDARY F;ICKUP' ‘

~ HEI ADAPTER _\
(“Tach' terminal) -\

BLUE

L
SPARXK PLUG !:.)

SPARK PLUG GAP

Figure 45

With Secondary Pickup connected around a HEl Spark Plug Wire we are
reading the Kilovolts across that Spark Plug.
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TEST 12

COH,RESERVE

PURPOSE
To check full output capabrhty of Igmtlon Coil

' PROCEDURE:

1. “Turn ignition off, o :
~2. -Remove one Spark Plug ere from Spark Plug. -
-3...-Connect HEl Lo "‘d'-Adapter ere between Spark P!ug ere and good

'?-'f{vengme ground
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~HEI connect as shown in f!Qure 44,
Select Peak Kilovolt mode

- Run engine. - -

. Note Kilovolt readmg on. KV scale

Select Kilovolt Required mode.

Note K:iovolt readmg on KV scaie

| OBSERVE

When using HEI Load Adapter as descrsbed above the Coz§ Reserve is
the difference between the Peak Kilovolts reading and the Kiioveits Re-
" quired reading.
(PEAK KILOVOLTS READING) (KILOVOLTS REQU!RED READ&NG)
- = (COIL RESERVE)
- The Peak KV should be a mmrmum of- 10 KV hrgher than K:iovotts Re
quired.

@@N@@g“f

e

RESULTS CAUSE, REMEDY
Both readings high, N Go to High Resistance
- small difference - - Coil Wire Test #14
Kilovolts Required nor- | ® Check for proper Dwell Test #8.
mal, small difference - e Test for carbon track in

Distributor Cap Test #15.

® Check for brittle Spark Plug
Wire arcing to engine ground on
wire with HE| Load Adapter Test
#15.

e If above tests are positive repeat
Coil Reserve Test on another
cylinder. If results are the same
suspect a faulty coil.

1-54




TEST 13

HIGH RESISTANCE SPARK PLUG WIRE

PURPOSE:
To find Spark Plug Wire with high resistance.

 PROCEDURE |
- 1. For Standard Ignition System connect as shown m flgure 42 for
- HEIl connect as shown.in flgure44 ,

2. Select Peak Knlovolts mode. Note. readlng on KV meter

_3. -Select Kilovolts Requzred mode. Note reading on KV metef

"OBSERVE:

Readings should be Very c!ose

__RESULTS  ~ —  CAUSE; REMEDY

Readings not C‘I_ose = Se!ect Ktiovolts Reqmred mode and -
o i | select one cylinder at a time until
1" the high reading is found.
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TEST 14

HIGH RESISTANCE COIL WIRE
PU RPOSE: e

To find a coil wire with very high resistance.’

PROCEDURE

- Connect the engme analyzer as shown in figure 42 :
- Select Peak Kilovolts. mode: Note reading on KV mete

3 fj' Se!ect Klfovolts Requrred mde Note readmg on KV mete
OBSERVE -
Readings should be Ver_y -cl‘os_"e_) and within normal range. -
RESULTS CAUSE, REMEDY
Readings are close but [-»| Place Secondary Pickup 6n one or | -
appear high. -~ { | more Spark Plug Wires. If readings , _4 (-

-|-seem- closer to the normal range
perform the following checks. - -

TA. Remove Coil Wire. Test WIth an
'Ohm Meter and do a close v1sua! in-
- |.spection. :

B. Remove Distributor Cap and in-
spect floating carbon wsper in- |
spect rotor.

Replace any of the above com-
ponents which are found incorrect.
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TEST 15

CARBON TRACK IN DISTRIBUTOR CAP.
SPARK PLUG WIRE ARCING TO ENGINE,
FOULED SPARK PLUG.

- PURPOSE:

-Plug Wire: arclng tO e

e '_ PROCEDU RE

e Perform Power Balance Test as described in Test 10

To find Carbon Tf_ét:k in D:stnbutor Cap, shorted Dlstr;butor Cap, Spark
_me and fouled Spark Plug s | i

‘OBSERVE:

All selected cylmders read the same % drop.lf one or more cyhnders are
low follow the test sequence below.

1. Select Peak Kilovolt mode. B ER
-2. Connect Secondary Pickup around Spark Pfug ere of Iow cy!mder"“
as shown in figure 43 or 45. Note reading.

3. Connect Secondary Pickup around Spark Piug Wire of normal
cylinder. Note readmg

OBSERVE:

Both. readmgs should be close to the same. If the Iow cylinder KV
'readlng is much lower or seems very erratic follow the Test Sequence
next page.
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Shut off engine..

Connect HEI Adapter to low cyhnder Spark Plug Wrre

Select Peak Kilovoit and start engine. -

Connect: Secondary Prckup around iow oyl;nder Spark Plug Wire.

ote readmg Co e e

ZhLn -

TRESULT _ " CAUSE, REMEDY

Readmg .very low or er- [} 'msp"e'“c'tspérk' Plug Wire for short to |
ratic.: oo s

|-and repeat test. Continue with next |~
step.

Reading still very !ow or [ Inspect Dastrtbutor Cap for Carbon
erratic .~ . |...}| Track.. . .
Steady hrgh readmg » Suspect shorted er fouled Spark

1-58
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TEST 16

STROBE TIMING
INITIAL

- PURPOSE:

To check lmtlal timing and to check for worn d:strtbutor parts.

| '{m;)n tradltlonal englnes tlmmg should be checked whenever the c‘iwe’ll.‘.ls;,-:-.
adjusted -On engines with. electremc fgnltlon timing shouid :
;.;__:;_.cheeked whenever any electronlc component is replaced -

| “PROCEDURE

1. Disconiect and™ plug "vacuum hoses “at’ dlstnbutor (Before_‘""""“_}f‘""’f;}.‘

- .+ 2..Push: strobe trmmg button “H”

dlsconnectmg the vacuum linéson dual-action vacuum advance
systems,  mark the advance and retard hose for ldentzflcatloni |
. purposes). S :

3. Forinitial timing-turn the advance thumb control knob on the t:mmg_' '
light all the way counter clockwise. (Left meter should be reading zero)., -
4. Pomt tlmmg light at the ttmmg mdex near the ‘harmonic balance
--wheel -

5. Run englne at slow idle- the tlmmg mark on the harmonic balance L
.. wheel in relation to the.timing pomter mdlcates initial tlmlng See R

B '-manufacturers speelflcatlons ST

6. Aftertlmmg #1 eylmder movethe #1 plug plckup from the #1 cylmder
te the alternate firing plug. - o

NOTE: Follow the engine decal procedure.
NOTE:

Locate alternate plugs by placmg ti.e first half of firing order over
remalnmg half. Alternate plug is under No. 1.

1-8-4-3

6-5-7-2
In this case, alternate cylinder is No. 6.
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OBSERVE:

Initial Timing should be at manufacturer’s Spec:ficatrons for rated RPM.
Timing for the alternate cylznder should be wrthm 3 variation of initial

timing.

v BALANCE WHEEL

EXAMPLE  ==riugmna

Timing mark
is opposite
8°BTDC

HARMONIC

RESULT

Initial timing not at
manufacturer’s ..
specifications.

-T”Tlmmg off-lcosen and tum

.. distributor while checkmg trmmg

1 | -with light. (Remember to tighten -
| distributor)... B

Alternate plug not within |+
3 of initial timmg O T

replace or repair,

Distributor cam worn or eccentnc ,

Timing mark appears to"
“fanout” or “wander”

: Possrbfe pitted pomts m:s angned
| ~points, amproper point spring
}zr.-tension, loose -or- -worn . breaker

plate, worn- distributor- shaft or -

bushing, or worn distributor drive.

- 1-60
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TEST 17 &~

STROBE TIMING ADVANCE
PURPOSE

-To check- tlmmg mechamca! and vaeuum advance

‘PROCEDURES

1. Run-engine at fast idle..

-+ 2..Turn the advance thumb control knob on the tlmmg tight all the way'
_ounter clockwnse

- 557}'?{7!4 Tum the-thumb control knob clockwise until the timing mark returns ©
to the initial timing position. Note degrees of Mechamcai Advance on
.. Left:-Meter degrees scale. e e
9. Reconnect vacuum imes at the d;stributor and adjust RPM to fast —
idle.
- 6. Point the t:ming light at the tsmmg lndex
.7, Turn the thumb control knob clockwise untit'the timing mark returns
" to the initial timing position. *Note’ degrees ‘of total~advance.

8. To determine Vacuum Advance subtract Mechamcai ‘Advance from
. Tota! Advance. o e
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OBSERVE:

Mechanical, and total timing advance on Left Meter degrees scale. -
Vacuum Advance can be easily calculated from the readings. Use
manufacturer’s spec:ficatlons for advance at rated RPM to determme if
timing should be corrected.” "~ B

iz
LI P “"lulm Voits

”%,Q;e

nght on;cm calsnly (aversed O

i Biue and Yaliow
Blinking; 3 Teversad

o Figure 47
12° = MECHANICAL TIMING ADVANCE
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TEST 17

POINTER . 12° = MECHANICAL TIMING ADVANCE

AT - 14° = VACUUM-TIMING ADVANCE

26° BTBC -

3 25‘_’ = MECHANICAL and VACUUM
"~ UTIMING ADVANCE

Figure 48

RESULT +] CAUSE, REMEDY
......... -Mechanical .- Advance._ |* 'Cen‘t[}fggél mechanism faulty-
""Jlsncorrect for manufacturer’s - tcheck for weak control
specifications at rated RPM. springs, over-strong springs,

seized spindle, or broken
' o e - | parts..

Vacuum Advance incorrect *| Check for kinked, pinched,
for manufacturer’'s spec. at blocked or leaking vacuum

rated RPM. hose. ,
Check for manifold vacuum at

carburetor.

Check for defective
distributor vacuum unit by
providing unit with good
vacuum source.

1-63 99520
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TEST 18 (&

MAGNETIC TIMING
PURPOSE: I

To check the en'glne tlmmg by using the magnetic timmg probe.

PROCEDU RE:

~-Push center button in offset button group “M” (button functions_
chart) The analyzer is automatically preset with a 9.5° offset. e I
2. If offset other than 9.5° is desired" change the. offset ussng the
~offset @ and & buttons, according to the Magnetic Timing, Reference . -
‘Table. The degrees offset will be indicated on the left meter degrees: -
scale. The magnetic t:mmg offset is now set and wnli not change until
tester. is: tumed off . S |

' MAGNETIC TIMING REFERENCE TABLE

. MANUFACTURER PROBE HOLDER OQFFSET .
General Motors 9.5° o
American Motors 95 .'
45° 8 Cylinder- {
Ford 52° 2.3 Liter 4 Cylinder =
Chrysler =108 -

3. Make sure magnetic probe is placed-in probe holder on engme On
Ford engmes slip the flanged bushing” over the’ magnetic probe. - On
Chrysler engines, use the split sleeve.

MAGNETIC TIMING ADAPTERS

FORD BUSHINGS —fianged bushing adapter
for Ford engines

N ol
!— 80-1027
MAGNETIC PROBE Figure 49
CHRYSLER SPLIT SLEEVE ...,

164 e mcn—-{ I-—



TEST 18

MAGNETIC TIMING
PROCEDURE: (contmued)

4. Disconnect and- piug the. vacuum hoses at the _dIStribUtOI’
5. Push Magnetic Timing button 1. -~ = 777 R
6. Runengine at slow idle- Left meter degrees scale wm Indlcate mma_l
~timing. § , ' o
7. Increase engme RPM to fast IdIe Leftmeter will now |,nd:cateln|ual
‘plus mechanical: : -
‘8. Reconnect vacuum hoses to dlstr!butor and adjust engine RPM to
fast idle-Left mete:_j ill. now indicate total degrees timing advance.

OBSERVE:

Initial, initial plus mechamcal and total tfmmg advance on Ieft meter
degrees scale. MeehamcaI and vacuum timing can be easily calculated .
from the readings. Use manufacturer’s specifications for advance at.
rated RPM to determme if tlmmg should be corrected. ‘

‘ . EACH MANUFACTURER USES A DIFFERENT .
PROVIS_&FON :on 2] . PLACEMENT FOR'THIS TIMING PLATE AND-
MAGNETIC PROBE " DIFFERENT OFFSET DEGREES.

AMC/CHY  10° NOTCH
NOTCH
9.4 CYL. NOTCH™ =0
. VB'S&6'S NOTCH
PEG-.
200 & 250 & SOME V8'S NOTCH
2300CC NOTCH
*EACH FORD ENGINE PLANT SETS THEIR OWN
OFFSET FIGURES.

1-65 AR
33



Example of magnetlc lmtlai mechanical, and vacuum advance

timing.
INITIAL + MECHANICAL
ADVANCE

MECHAN!CAL _+ INITIAL

L!ghtOﬂColaoum mvouod(

' 40° = INITIAL TIMING T
12° = MECHANICAL TIMING S
22°=INITIAL + MECHANICAL

TOTAL ADVANCE
_ MAGNETIC TIMING

MECHANICAL + INITIAL......TOTAL

10° = INITIAL TIMING
12° = MECHANICAL TIMING

14° = VACUUM TIMING

36°=TOTAL TIMING DEGREES ADVANCE

Figure 50

POINTS
TO 36° BTOC
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:'waURPOSE

TEST 19 O/

~  RPM
FINE ADJUST

U ﬁ-,To indicate fine adjustment of RPM dunng camuretor balance and carburetor adjustment.

1. Run‘engine at deSIred RPM range.«for carburetor adjustment _etcz

2. Push RPM Fine Adjust button “J”.
3. Adjust carburetor to peek_RP_M -

OBSERVE: Y ~ |
. RPM on right meter. Left meter indicates percentage change in RPM
~ from time button was pushed. To reset percentage to zero, push button '
again.

Blmkmg lights on percentage scale means the engme RPM decreased
- -from the time the fine RPM.. ad;ust was pushed SOl!d I;ghts mean

' positive (+) percentage change.

79 -3¢0
1- ,
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" 100 RPM INCREASE R

Light oﬂ;Coll polerity rivetped O
Blirsking Bius s Yok

10% INCREASE IN RPM
Left Meter Figure 52
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VACUUM GAUGE
 Tests

Properly used, the analyzer ‘vacuum gauge can provide much
.information about the internal condition of an-engine. Butits easyto -

-~ 'misread. To avoid mistakes remember that it is more important to note

. there’s a vacuum problem requiring correction.

- the action of the gauge needle than reading the number on the dial. In
" all'cases, engine vacuum must be at least 18 to 20 inches... if not, -

- NORMAL ENGINE ...
|~ Normal engine vacuum at
- idle is 18 to 20._inches.
Suddenly opening and
~ closing the throttle should " .
-~ show a drop below -5
~"inches then. .up .to -
- 25 inches. e

NORMAL ENGINE =

VACUUM

LEAKING PISTON
RINGS... - =
I the piston rings are
- leaking, the vacuum gauge
“will 'behave like a- normal-
& ‘ engine except that at idle
vacuUm o wcum | . the vacuum will be 3 or 4_
~ Figuress  inches lower and when the
. - throttle is suddenly
opened and closed the
needle may drop to zero
and bounce back to
around 22  inches. A
compression test will
verify that a piston ring is
leaking.

1-69
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CARBURETOR ADJUSTMENT

VACUUM

VALVE ACTION

“ _ _points,

- CARBURETOR
- ADUSTMENT...

A faulty
- adjustment will cause.the
- “needle to slowly float or
-—=-fluctuate over a range of 4 .

~:t0.5 points. o L

carburetor

narrower range, about 2

B close.

" Figure'56 -

Figure 57 -

1-70

needle. v:brates

~VALVE ACTION...
“_If the needle vibrates =
~_rapidly at idle-speed, the

intake valve gmdes are
probabiy ‘worn. the
ra"p’id!y

when the engine is

accelerated, one or-more--
~of the valve springs are

weak. A regular vacuum
drop is an indication of a
burned or leaking valve.
An occasional drop of 3 to
4 points indicates that the
valves may be sticking.

SPARK PLUGS... S

" “‘Aneedle fluctuation ov'er a' o

indicates that the
© = spark plug" gaps ‘are too

if the



SLOW TIMING

Figure 59

LEAKING HEAD GASKET

Figure 60

1-71

_‘.valve
| ‘.____,.;.;_bolts fuel
;j____jj__;connectlSns “The PCV, a
clogged fuel - filter or a

SLOW TIMING...

Slow timing could be the
problem if engine
compressnon is good and

- yet the needle indicates
-low. Slow valve timing or a

carburetion problem could

‘_"-aiso be the cause.

”JNTAKELEAKW

"“"_':-'-3,. #igure 58 L
g E e An 2 extremeiy

steady reading is an
indication of a possible air
leak~ in the carburetor,
mtake ‘manifold or gaskets

..check the manifold heat
“bolts, carburetor
and vacuum.

plugged ‘exhaust pipe
could be at faulit.

- LEAKING HEAD
-~ GASKET... :
If the needle fluctuates
_.rggu_lga___ri,y between a high
Caesrand low
" cylinder head gasket has
" blown-out

reading, the

between two
adjacent cylinders.
Confirm this with a
compression test.

29 -S2o
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MAINTENANCE

INTRQDUCTION TO MAINTENANCE

The Dlagnostlc Analyzer represents the finest in
werkmenshsp and- matenais available. It has been designed to provide
many years of trouble free highest quality tune~up and testmg service.
Just as the Programmed Test Sequence is dessgned 'to qunckly and
effectively ‘“zero_in”_on an engine fault, the Analyzer's MODULE
DESIGN is- engmeered'tofmake troubieshootmg, maintenance, and
repair a qulck and easy process. Each module can easily be removed to
check: etectrlcal .connections, reptace battenes “or (if needed)
troubleshoot - the: analyzer to determine which area is causing a
probiem _

1.72 Figure 61




MAINTENANCE

- MODULE REMOVAL

f batteries. need replacement, or a. harness connector or module
~problem.is suspected e wnll be. necessary to.remove a module trom the
console as follows o

Releese the module latches by pullmg on the small black plunger
: '__L:__:knobs “The plunger knobs will “pop.out? about.1/4”. When-alil- the

?‘_module can :mply be lifted out of the console. -

Switch Module has 6 latches |
Components-Module has 4 latches

* (16)Latches Figure 62

1.73
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kKnobs for the r_nodule are. “popped out” the: latches are released and the |

~ Meter-Module has 6:latches - - s v o ‘f



MAINTENANCE

BATTERY REPLACEMENT

The Components Analyzer is powered by two 9V batteries. If either of
the batteries runs down a LO BAT indication will be displayed on the
digital display.

~To check for a bad Display Battery, turn on the Components Analyzer
and place the test selector in the D.C. Volts, Pickup Output, or Hl Ohms
position. If LO BAT appears, replace the Display Battery.

To check for a bad LO Ohms Battery, turn on the Components' Analyzer
and place the test selector in the LO Ohms position. If LO BAT appears,
replace the LO Ohms Battery. =

Replace batteries by removing the Components Analyzer Module (4
latches). The batteries are found on the back of the circuit board.

|LO OHMS ﬁ DISPLAY
BATTERY = BATTERY

Components Module (Rear View) Figure 63

1-74




MAINTENANCE

TROUBLESHOOTING
(Preliminary Checks)

Should you have a problem with your Diagnostic Engine Analyzer at any
time in the future, always perform the following preliminary checks

before continuing with troubleshooting.

1. Make sure that the hook-up is complete and correct.

2. Make sure switch panel and meter lights are operating.
A). 1f no lights will come on including the power light, 12 volt power
is not reaching the Analyzer. Check the battery, cables, and all

connections. Remove corrosion, etc.

B). If the power light will light, but all others will not, inadaquate
power is reaching the Analyzer. Undercharged battery or poor
connections are likely causes.

1-75
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MAINTENANCE

TROUBLESHOOTING

If the preliminary checks do not solve the problem with your Analyzer it
will be necessary to take a step-by-step approach to troubleshooting.
The troubleshooting procedure should proceed as follows:

1.
2.

Determine which test(s) are not operating properly.

Determine which button(s) are common to the test(s) not operating
properly. R |
Determine -which leads are in use when these button(s) are pushed.

. Go to the Leads Troubleshooting section of MAINTENANCE, and

follow the step-by-step procedure for checking every lead used in
test(s) determined above.. :

If any certain lead fails to be operating properly, remove the Switch
Module from the analyzer and check that lead’s connector contact to
the processor board. (See Processor Board Connector
Identification).

If no lead seems to be malfunctioning, the Switch Module is
suspect of failing.

If only one of the analyzer meters is operating (Voltmeter-Left,
Ampmeter-Right), determine whether the meter or the Switch
Module has failed by the following:

A). Remove the Meter Module from the console and disconnect the
white and black connectors.

B). To determine if the Meter or the Switch Module is at fault,
connect the black and white connectors in reverse.

C). If the problem meter now operates (lights and scales will be
incorrect, of course) and the other does not, the fault is in the
Switch Module.

D). If the problem meter still fails to operate, the Meter Module is at
fault.

E). If both Meters now operate, the fault is in the connectors.
Check connectors for corrosion.

For heip in Analyzer Troubleshooting or hook-up, use the Hotline
for free answers. This free service js offered to all customers.

Call Toll Free - Dial 800-252-9880.

Ask for the Technical Service Manager and tell him the problem.

*Michigan call 800-632-5090
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MAINTENANCE

TROUBLESHOOTING
(LEADS)

BATTERY LEADS

To check battery leads, connect leads to a known good 12V battery.
Push power button on tester. If the power light comes on the battery
leads are OK. If the power light will not light, the battery leads are
suspect.

NO. 1 PICKUP LEAD (SYNC. PROBE)

With the analyzer properly hooked up to an engine, remove the Coil )
Lead and the Magnetic Timing probe from the engine. Push RPM
button “D” and run engine. If RPM is indicated and steady on the
meter, the Sync. Probe Lead is O.K. If RPM is not indicated or steady on
the meter, the Sync. Probe Lead is suspect of failure.

MAGNETIC TIMING PROBE LEAD

With the analyzer properly hooked up to an engine, remove the Coil ()
Lead and the No. 1 pickup (Sync. Probe) from the engine. Push RPM
button “D” and run engine. If RPM is indicated and steady on the
meter, the Mag. Timing Lead is OK. If not, the Mag. Timing Lead is
suspect of failure.

COIL () LEAD

With the analyzer properly hooked up to an engine, remove the
Magnetic Timing Probe and No. 1 pickup lead from the engine. Push
RPM button “D” and run the engine. If RPM is indicated and steady on

the meter, the Coil {-) Lead is OK. If not, the Coil (-) Lead is suspect of
failure.

COIL () LEAD

With the analyzer properly hooked up to an engine, push Points
Resistance button “B”. Disconnect the Coil (+) Lead from the Coil ()
Terminal and connect it to the Battery (+) Terminal. Meter should read 0
volts on 0-18 volit scale indicating that Coil (+) Lead is OK. If meter does
not read O volts the Coil (+) Lead is suspect of failure. -

77 P8-S0
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MAINTENANCE

SECONDARY PICKUP LEAD

With the analyzer properly hooked up to an engine, if improper or erratic
readings are observed in Kilovolt test, the secondary pickup is suspect
of failure. If either the Traditional Pickup Adapter or the HEI Pickup
Adapter cause improper readings, only that adapter is . suspect.
However, if both adapters cause improper readings, the main Secon-
dary Pickup Lead is probably causing the problem.

TIMING LIGHT LEAD

With the analyzer properly hooked up to an engine, push the Strobe
Timing button “H”, If RPM is indicated and stable (engine running) and
yet the timing light will not flash (trigger pulled), the Timing Light Lead
is suspect of failure. If RPMis not indicated or not stable, the Coil {-) or
#1 Pickup (Sync. Probe) Leads may be the probiem.

CURRENT PROBE LEAD (Clamp Amp) -

With the analyzer properly hooked up to an engine, push the Battery
Starter button “A”. Always make sure the Clamp Amp is zeroed with
thumb slide closed, and away from battery cables, alternator, etc.

When engine is cranked on a known good cranking system, and the
amps indication is improper, the Current Probe Lead is suspect.
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PROCESSOR BOARD CONNECTOR
IDENTIFICATION

LEAD IDENTIFICATION LIST

PART NO. DESCRIPTION CONNECTOR PART NO. DESCRIPTION CONNECTOR
01-5115 TIMING LIGHT 8 PIN WHITE 01-5:20 SYNC. PROBE 4 PIN WHITE
01.5116 BATTERY 6 PIN BLUE 01-5121 CURRENT PROBE B PIN BLACK
01-5117 COIL NEGATIVE 4 PIN BLUE 01-5122 MAG. TIMING 8 PIN RED
01-5118 COil. POSITIVE 4 PIN RED VOLT METER 9 PIN WHITE
01-5119 SECONDARY 4 PIN BLACK AMP METER I PIN BLACK
80-5262
gync. Timing Magnetic
- robe Light—3& Timin ]
// . Lead ‘ Lead Lead 9
WHITE 4 PIN WHITE RED
6 PIN 6 PiN
Coil -
Current . 3:1134 PIN
ot
tead 1 I
% BAcK RED 4 PIN
SWITCH PROCESSOR 6 Pin
/BOARD Secondary
BOARD ‘ Lead
/ BLACK ¢ PIN
. Battery Lead
// BLUE 6 PIN
4 U
TOP OF UNIT

SWITCH MODULE
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METER MODULE CONNECTOR
IDENTIFICATION

Volt Meter (Left) - 9 PIN WHITE Connector

Amp Meter (Right) - 9 PIN BLACK Connector

WHITE

CONNECTOR

\T

o Processor Board

BLACK
CONNECTOR

&

/'L
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MAINTENANCE

,CLEANING THE DIAGNOSTIC ANALYZER

~ The Diagnostic Analyzer can keep its new appearance if it is cleaned
regularly with a soft cloth and warm soapy water CAUTION: Do not use
' degreasers or strong solvents.

TECHNICAL SERVICE INFORMATION

Call Toil Free for instant answers to:.
e Factory Specrfrcat:ons for approved Tune -Up.
.. 2. Technical help for trouble- -shooting.Tune-Up problems
- 3. Proper use and hook-up of Kal instruments. = = -
4. Latest data on Emission Control maintenance and servroe

5. A personal contact wrth the factory should a Kal tester need repair
T or calibratron ' _ '

Just dial 800-253-9880* Toll Free anytime between 7:30 A.M. and 5:00
P.M. Eastern Time Monday thru Friday. Ask for the Technical Service
Manager and tell him the problem

*Michigan - call 800-632-5090

1 -81 ﬁ d? -Sa?éo
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FACTORY SERVICE ...

If the occasion arises whereby the analyzer requires service, the
following details are listed with the mtentlon they will be used as a
guide to help expedite service.

1. Always list the Model and Serial number. Attach a note to the umt___‘_“_

- with a brief message: hstmg the problem(s).

2. PACKING FOR SHIPMENT - Packmg any analyzer SO it w:l! amve at: o
. its desitnation without shipping damage is important... ‘

A Shipping damage may:-cause a delay in the return of the umt aS"_:_.; . R

-~ well as.the added’ expense
'B. Shipping damage is claimed in two categories:
1. Visual Carton Damage: This type of claim is made wnth the
carrier.
2. Concealed Damage This type must be referred to the
, sender. '
.GOOD PACKING WILL AVOID SHIPPING DAMAGE AND ADDED;
EXPENSE. .
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WARNING!

IMPORTANT OPERATING & SAFETY NOTES ... READ BEFORE PROCEEDING WITH TESTS
1. Always work in a well ventilated area ... Never start a vehicle’s engine in an enclosed area.
2. Never smoke or allow any other open flame to come within 25 feet of the vehicle being tested.

3. Always insure that everyone within close proximity of the vehicle being tested is cqrrec!ly wearing
approved safety/protective glasses before proceeding with any testing or adjustments,

4. Always insure that the vehicle's engine is turned OFF when connecting or disconnecting any and all
test equipment, ‘

5. Never stand in front of the vehicle while testing.

6. Always insure that the tester's black grounding clip is connected first during hook-up and that it is
disconnected last when testing is completed.

7. Always exercise extreme caution to insure that hands, arms, clothing and tester teads are kept well away
from ALL moving engine parts.

8. Because the battery may produce highly éxpiosive gases, it is extremely important that you carefuily
observe the following precautions:

A. DO NOT smoke or allow any other open flame or spark within 25 feet of the battery.

B. NEVER DIRECTLY CONNECT THE POSITIVE AND NEGATIVE battery post together with any
single conductive material (such as a screwdriver, jumper lead, etc.), as this will cause a short circuit
and spark which could result in an explosion.

9. Battery acid and corrosion can be extremely dangerous and MUST BE DEALT WITH VERY
CAREFULLY.

A. DO NOT allow battery acid or corrosion to come in direct contact with skin or eyes ... If it does,
thoroughly wash skin with warm, soapy water IMMEDIATELY and/or rinse eyes with ¢lear water for
15-20 minutes ... CONTACT PHYSICIAN IMMEDIATELY.

B. Extreme caution must be exercised to avoid ingestion of battery acid orcorrosion ... If ingestiondoes
occur, drink large quantities of milk (DO NOT INDUCE YOMITING). CONTACT PHYSICIAN
IMMEDIATELY.

10. Tremendous back pressure can be developed in the radiator, and taking the radiator cap off improperly
can result in a sudden release of scalding hot water, and subsequent serious burns. You MUST refer to
proper vehicle manufacturer's service manual for correct procedure.

Due to the inherent dangers associated with even the simplest automotive maintenance procedures, the
manufacturer and all parties involved in the distribution and/or sale of this automotive test product will
NOT be held liable or responsible, whoily OR partiaily, for ANY injuries, damages or cliaims resulting from
the performance of testing or adjustment procedures included in this instruction guide and/or the use of
this automotive test product.

98--5260
©1983, Kal-Equip Co., Otsego, Michigan
Pri_nted in the United States of America
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COMPONENTS TESTING - GENERAL

Late model cars equipped with electronic ignition that won’t start, start
hard, or run rough, should. be tested using the specific components
tests procedures listed for that system. If is not necessary to perform
these components tests as a part of every regular tune-up... but when
an electronic component problem is suspected, they will prove to be
valuable in pinpointing the problem. .

Step-by-step test procedures have been included in this operators
section for most O.E.M. electronic ignition systems, and analyzer
selector positions and test points have been specified for each. in
addition, the analyzer can also be used for components testing on
“add-on” retrofit electronic ignition systems {using the manufacturer
service manual). For all regular-external volts-amps-ohms testing,
utilize the analyzer as follows:

TEST SELECTOR  SCALE(S) LEADS APPLICATION
POSITICN
D.C. Voltage D.C. Volis 0-20vDC Coemponents D.C. Voltage
Red {+) Black (-} | measurement
Pickup Coil Pickup Qutput 0-20 VP.P Components P-P Voltage
Red and Black output of
pickup coil
Resistance Lo Ohms 0-200 Components Low resistance,
Red and Black Diode check
Hi Ohms 0-2K Components High resistance
0-20K Red and Biack | measurements’
0-200K
0-2M
Lo Amps Charging 0-10 Amps Current Low current
Volis-AMPS {0-100 Amp) Multiplier with measurement
(Engine Analyzer) (Scale ~10) clamp Amp
attached
2-3
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TESTING: D.C. VOLTS, PICKUP COIL, RESISTANCE,
and DIODE CHECK

TESTING: LOW CURRENT (0-10 Amps)

Circuit to be checked (IN SERIES)

Amp reading is taken
from 0-100 low Amps
scale. Divide scale
reading by 10 to
determine current
through current
multiplier. Example:
If meter reads 25
Amps 25+10=25
Amps through circuit
under test.

CHARGING
VOLTS-AMPS

Current Multiplier -~

Clamp Amp /
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ELECTRONIC IGNITION — GENERAL OPERATIONAL CONCEPT

In order to thoroughly understand how eiectronic, solid-state and transistorized ignition systems
function, it's important to first understand how “conventional” breaker pointignition systems function.

While the engine is running, primary low voltage travels from the battery through the solenoid and
ignition bypass circuit to the coil positive terminal. While the points are closed, it continues through the
coil primary and points, to point ground, causing an electronic field to “build up" in the coil primary.
When the rotating distributor shaft cam forces the points open, the circuit is interrupted, the coil field
collapses, and firing voltage is induced in the coil secondary. This firing voltage is then transmitted
through the coil high tension wire, distributor cap center tower, rotor, spark plug wire, and spark plug
where ignition occurs.

An almost identical process occurs with electronic ignition. The basic difference is the way that the
primary circuitisinterrupted ... Mechanically with “conventional” system contact points, and electrical-
ly in electronic ignition without contact points.

In general terms, electronic ignition systems incorporate a gear-shaped reiuctor {or trigger wheel,
armature, etc.) mounted on and rotating with the distributor shaft: a stationary pick-up coil assembly
(or electronic sensor, etc.); and an electronic control module.

As each reluctor “tooth” rotates away from direct alignment with the pick-up coil, voltage travels
through the primary circuit (as when the contact points close in conventional ignition). When each
“tooth” aligns with the pick-up coil, a voltage pulse is created and transmitted to the control module
switching transistor. The switching transistor then “turns-off” and interrupts the primary circuit {as
when contact points are open in conventional ignition), firing voltage is induced in the coil secondary,
and ignition occurs. Since dwel time, or the length of time the switching transistor is “on” and “off,” is
electronically predetermined in the control module circuitry, dwell is not adjustable. (On certain
AMC/THC models equipped with BID ignition, dwell can be adjusted by changing pick-up coitairgap.)

IMPORTANT NOTE: The various vehicle manufacturers incorporate unique electronic ignition
components and testing sequences, These manufacturers testing sequences must be foliowed to
accurately trouble shoot the system. Refer to the appropriate vehicles manufacturers service
manuals for these testing sequences. See samples on next page.

2-5 G5-5.260
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ENGINE CRANKS, BUT WILL NOT RUN 21581
WITH REMOTE COIL

NOTE: PERFORM DIAGNOSTIC CIRCUIT CHECK BEFQRE PROCEEDING
WITH THIS TEST,

NOTE: {F A TACHOMETER 1S CONNECTED TO. TriE TACHOMETER TERMINAL,
DISCONNECT [T BEFORE PROCEEDING WITH THE TEST,

1. CHECK SPARK AT PLUG WITH 5T-125 WHILE CRANKING
(IF NO SPARK ON ONE WIRE, CHECX A SECOND WIRE.)

[nosparx]

{__CHECK FUEL, SPARK PLUGS ETC. | 2. CHECK FOR SPARK AT COIL WIRE
WITH ST-125 WHILE CRANKING. LEAVE
ST.125 CONNECTED TO COIL WIRE FOR
STEPS 3.7,

']

I SPARK ] NO SPARK

3. REMOVE DIST. CAP WITH iGNITION
ON. CHECK VOLTAGE AT "~ TERM. “
ON DIST. MODULE, SEE FIGURE 1.

+

Cdn

B

iz

P E:::m
C:‘.‘b
= J

] (N FIG. 1
o INSPECT CAP FOR [ 10VOLTS ORMORE | - O JOWBERAC VOLTS |
WATER, CRACKS, - I FANZ A AN
oA e KOTOR 4. WITH IGN. ON, CHECK "C” WIRE FROM ~+" TERM. ON
i TERM. VOLTAGE ON HE! N E TO IGN. COIL "+ " CONNEC-
MODULE. SEE FIGURE 2. AT 1GN. COIL AND PRIMARY

— b [\ RCUIT TO IGN. SWITCH,
Yy o~ I

UNDER 1 VOLT ’ 10 VOL A 17O 10 VOLTS
T 15 OPEN OR GROUNDED LEAD FROM | REPLACE MODULE AND CHECK FOR SPARK
COiL TO DIS. "C” TERM., CONNECTION FROM COIL AS IN STEP 6.
OR iGN. COIL OR OPEN PRIMARY CiR. L

LsysTEM ok | REPLACE IGN. COLL, IT
R - ECR

. TOC IS FAULTY.
N E
LI U PEEMOVE PICK-UP COIL CONNECTOR ' o ’
FROM MODULE. CHECK “C” TERM. PN E R . 8
VOLTAGE WITH “IGN” “ON"”. WATCH
VOLTMETER AS TEST LIGHT IS U U U
MOMENTARILY CONNECTED FROM BAT. :
ko « TO MODULE TERM. “P”, NOT MORE To
THAN 5 SEC. SEE FIGURE 3. . Bat. =
I FIG. 3

CUIT IN COIL. < .

of

i
VOLTAGE DROPS

[ NO DROP IN VOLTAGE |

CHECK MODULE GROUND. IF OK, 6. CHECK FOR SPARK FROM COIL WIRE WITH §T.125
REPLACE MODULE. AS TEST LIGHT IS REMQVED FROM MODULE TERM.
3
I o b’
IF MODULE TESTER IS AVAIL- | IF NO MODULE TESTER IS AVAILABLE | [T 1S PICK-UP COIL OR
ABLE, TEST MQD. [ CONNECTIONS. COIL RESIS-
TANCE SHOULD BE 500-1500
7 REPLACE HEI MODULE AND REPEAT DHMS AND NOT GROUNDED.
STEP 6.
REPLACE MOD. SPARK
CHECK COIL WIRE FROM CAP .
TO COIL. IF OK. REFLACE COIL. SYSTEM OK MODULE REMOVED IS OK, REINSTALL
MODULE. CHECK COIL WIRE FROM CAP

TO COIL. IF QK, REPLACE COIL.
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TYPICAL 32 VOLT IGNITION SYSTEM
SPARK PLUG

COIL HIGH TENSION WIRE wrrmnm—

PRIMARY RESISTOR B

COIL DISTRIBUTOR PLUG

POINTS
CLOSED

Electronic Ignition System

SENSOR SENSOR

RELUCTOR
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AMERICAN MOTORS/INTERNATIONAL HARVESTER
BID IGNITION

The American Motors and Internationai Harvester BID {Breakerless inductive Discharge) electronic
ignition system utilizes a stationary distributor sensor unit mounted in the distributor housing; a
rotating gear-shaped trigger wheel mounted on the distributor shaft, and an electronic ignition control
unit. The BID system isnota“highenergy’ secondaryvoltagesystem and all components except those
noted above are the same as AMC conventional ignition,

Basic system operation is as follows ... An oscillating signal is transmitted through the distributor
sensor unit from the control unit, and as each “tooth” of the trigger wheel rotates to direct alignment
with the sensor, the signal’s amplitude is modulated, or changed. This causes the controi unit's switch-
ing transistor to turn “off,” with the primary circuit bemg interrupted and firing voltage induced in the
coil secondary

NOTE: Before performing these trouble-shooting tests to isolate the cause of a no-start. hard-start, or. rough-running condition. CHECK DISTRIBUTOR SENSOR
UNIT AR GAP and adjust to manufacturer's specification.

COMPONENTS { SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLIP RES U LTS
1. Battery 0.C. Volts B. . A Remave and ground coll high tension wire and crank engine for 10
State of ) Battery Pos. Battery Neg. seconds, Meter should read &t least 9 voits while cranking. If nol,
Charge (+} Post - {-) Post charge batiary and proceed.

2. Efectronic D.C. Volts B J With ignition switch on (d¢ not crank) and coil high tension wire
System Battery Modtie reconnected at ¢oil. meter should read between 11 and 13 volts. #
Ground Pas, (+) Ground not, check continity and connactions of connector lead from

Post module to ground (point J) and retest. i still not OK, system
ground is faulty and MUST BE CORRECTED BEFORE PROCEED-
ING WITH TESTS.
3. Ignition D.C. Voits o] A With ignition switch on (dc fiot crank), meter shouid read between
Switch Cail Battery 11 and 13 volts. Now crank engine. Meter should read at least 9 volts
Pos. {+} Neg. {-) while cranking. If both readings are OK, proceed with test 4. But #
Terminal Post' wither or both readings are not OK, replace Ignition Switch.
4. Static Power Charging Connect Current Multiplier between coil end | With distributor harness connector and coil negative lead discon-
Check of VOUS-AMBS | of oot Neg. (4 lead and coil neg, () terminal | necied, and igrition switch on (do not crank). meter should read
Module (Engine (S} Attach clamp amp. between 3 and 3 amps. i OK, proceed with test 5. If not OK, praceed
Analyzer} :
with test 4-A.

4-A. Continuity +G Ohms c D With ignition switch off and coil negative iead disconnected from
of Coil 0.200 Coil Pos. {+} Coil Neg. {-} coif, meter should read between .7 and 2.5 ochms. if OK, replace
Primary Terminal Terminal Electronic Ignition Control Unit® (modute). If not OK, replace

’ anitior Coit,

5. Conmtinuity Hi Chmg c E With ignition switch off and coii negative lead disconnected trom

of Coil 020K - Coil Pas. (+) Coil High Ten- | coii. meter should read between §.060 and 16,006 ochms. if not.
Secondary Terminal sion Tower replace Ignition Coil.

6. Continuity Lo Ohms H , 1 With ignition switch off. meter shouid read between 1.5 and 2.5

of Distributar Distributor Con- | Distributer Con- | ohms. If not, replace Distributor Sensor Unit.

Sensor Unit nector Lead nector Lead : '

Cavity Pin
7. Short in Chms I A With ignition switch off, meter should not move. if there is any chms
Distributor 020K Distributor Battery Neg. reading. replace Distributor Sensor Unit.
Sensor Unit i‘;’;’:’eggr {-) Post With all leads and harnesses reconnected for normal operating
— and ignition switch on {do not grank), remove coll high tension wire
8. Distributer None Not Used Not Used from distributor cap and place approximately 1/2 inch from a good
Sensor Unit engine ground, Using a jumper wire, momaentarily make contact
or Module ;
between meodule connector lead pin (G} and module
NOTE: Perform this test only il tests 1-7 have not isolated the problem, | ennector lead cavity (F). It a spark occurs from the distributor end
and is not faulty plug wires, distributor cap. etc. of the coil high tension wire, replace the Distributor Sensor Unit. If
' no spark occurs, replace the Electronic ignition Control Unit*
{module}. :

TMPORTANT NOTE: Before condemning any parts, checi the continuity of all connecting wires, and insure that all connections are clean, solid and properly
seated. Additional infarmation concerning testing of wiring may be obtained from the appropriate American Motors or International Harvester Service Manual,

it the above tests do not isolate the specific electronic component problem. the Electronic Ignition Control Unit (Module) is at fault. But belore replacing it,
ingure that the engine perfermance problem is not due to faully plug wires, distributor cap. i,
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MAIN HARNESS CONNECTOR
(UNDER DASH)

> DIST.
IGN. = = —
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@ ' !}‘ COIL F Fﬂ] G
: .
= +]
=|  BATTERY . =
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% ]

]

GROUND /[‘% . g |

CONNECTOR X
PLUG m
GR(&I Fﬂ—] BLU WI_}
M
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ELECTRONIC
CONTROL
UNIT —
O O
AMERICAN MOTORS / INTERNATIONAL HARVESTER
BID IGNITION
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AMERICAN MOTORS HE!
4-CYLINDER ENGINE

The American Motors HEI (High Energy Ignition) system was adopted for use on all 4-cylinder engines
in 1980. The system is the General Motors HEI system. it produces spark plug firing voltages of up to
35,000 volts and “burn time" is almost twice as long as conventional and other electronic ignition
systems. All electronic components, including the module, are located in the distributor assembly
(except an external ignition coil on inline 4- and 6-cylinder engines). Because of HEIl's high firing
voitages, secondary ignition system testing requires specialized equipment and procedures.

Electronic components include a pick-up coil mounted over the distributor shaft: a rotating timer core
with outward-pointing “teeth” mounted on the distributor shaft; a stationary pole piece with inward-
pointing “teeth”; and an electronic module. A condenser is included strictly for suppression of radio
noise interference. In addition, because there is no external primary resistor in the ignition switch
circuit, the distributor primary receives direct battery voltage. '

HEl operates as follows ... As the timer core “teeth” approach direct alignment with the pole piece
“teeth,” voltage builds in the coil primary (similar to a points-closed cycle in conventional ignition).
When the “teeth” are directly aligned, the pick-up coil signals the module switching transistor to turn
“off” and the primary circuit is interrupted (similar to points-open). The coil field then collapses, firing
voltage is induced in the coil secondary, and ignition occurs. Dwell, or the length of time the module
switching transistor is "on;” varies with engine speed, and because it's controlied electronicallyitis not
adjustable.

COMPONENTS [ SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CuipP R ESU LTS
1. Battery State | n.c. Volts B A Disconnect ignition switch feed wire from distributor (do not
of Charge Battery Pos. Battery Neg. ground) and crank engine for 10 seconds, Meter should read at
{+} Post (~) Past feast @ valls. H not, charge battery and proceed.
2. Eiectronic D.C. Volts 8 N Disconnect the Distributor 3-wire connector. use wire adapter.

System e Battery Pgs. Lower meter should read battery voitage — if not, move black clip and
Giround (+) Post Harness touch Dist. metal housing. If it now reads battery voltage.

Gnd. Terminal  |the ground wire or ground conrnection inside of the Distributor
is at fault and must be corrected before proceeding.

3. Ignition D.C. Voits [»] A Disconnect swilch wire from Distributor battery terminal. With the
Switch T End of Ignition Battery Neg.  fswitch "off” meter should read zero "0” volts, turn swilch “on”
Switch Feed {-} Post meter should read battery voits, crank engine, meter should read at
Wire least 9 volts. Reconnect Dis. 3-wire harness.
4. Static Power Chargin Connect Current Multiplier between {With ignition switch on ({do not crank). meter shouid read between
Check of Vons_ﬁmgs Distributor “Batt” terminal (J) and {.1 and .7 amps, H higher, repiace Electronic Modute. if lower or
Module (Engine end of igniticn switch feed wire (D). }zero. proceed with test 5. Use adapter at battery terminat,

Analyzen) | Attach clamp amp.

5. Continuity L.O Ohms F J With ignition switch off, remove distributor cap and rotor. and dis-
of Coil 0-200 Distributor Distributor connect lower housing harness. Meter should read between 0 to 1
Primary “Cr-Terminat "BAT -Terminal |ohms. If above 1 ohm, repiace lgnition Coil {focated in distributor

cap}.

5. Continuity ! Ohms M F-M With ignition switeh off, meter should read between 6000 and
of Coil 0-20k High Tension Distributor "C-" |30.000 ohms. If meter reads higher than 30,000 chms, reptace

Secondary Terminal & GRO Ignition Coil {located in distributor cap). Also, inspect rotor. coil ang
Terminal distributor cap for carbon tracking, etc.. and replace as indicated.
7. Lower D.C. Voits K A Connect switch wire & Dist. 3-wire harness. With ignition switch on
Housing Moduie B Battery Neg. (do not crank}, place analyzer red clip in contact with module B
Harness Terminal {-} Post terminal {test point K}. Meter should read at least 10 voits. If not.

reptace Lower Mousing Harness at disiributor.

8. Lower i A With ignition switch on {do not crank), place analyzer red clip in

Housing D.C. Voits Module C Battery Neg. contact with madule C terminai {lest point L). Meter shouid read at
Harness Terminal {-} Post least 10 volis. If not, replace Lower Housing Harness at distributor.
9. Pick-up Coil Pigk-up ! H Disconnect ignition switch feed wire from distributor {do not
Assembiy Output Pick-up Pick-up ground). With pick-up leads connected to module, crank engine for
Output Lead Lead 10 seconds. Meter should read 1.5 volts or more while cranking. i
not, procaed with test 9-A.
9-A, Pick-up Pick-up I H With ignition switch off, disconnect pick-up leads from module.
Coit Assembly Cutput Pick-up Pick~up Now crank engine for 10 seconds.if meter now reads1.5 voits or morel
Cutput Lead Lead Normal zone while cranking, repiace the Elecironic Module®. But

if reading is still not OK, repiace Pick-up Coil Assem.

“IMPORTANT NQTE: Before condemning any parts, check the continuity of all connecting wires, and insure that all connections are clean. solid and properly
seatec. Additional information concerning lesting of wiring may be obtained from the appraopriate AMC Service Manual.
If the above tests do not isolate the specific electronic component problem. the Etectronic Moduie is at fault. But before replacing it insure that the engine
performance problem is not due to fauity plug wires. distributor cap. etc. 2 10
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BOSCH ELECTRONIC IGNITION
1979 TYPE 2 VOLKSWAGEN (CALIFORNIA)

The Bosch electronic ignition system is found on California Type 2 (Bus) Volkswagens. The system
consists of a distributor with a Hall Effect pick-up, an electronic ignition controi unit, and a convention-
al high output ignition coil. Centrifugal and vacuum advance mechanisms are standard.

A Hall-effect sender unit is iocated within the distributor which is used to signal the ignition control unit
to make or break the primary circuit through the coil. The Hall-effect sender is not adjustable.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST POSITION | RED GLIP BLACK CLiP RESULTS
1, Battery State | D.C. Volts B A femove and ground coil high tension wire. Crank enging 10
of Charge Battery Pos. Battery Neg. seconds. Meter should read 9 volts while cranking. H nol, charge
{+} Post {-) Post batiery.
2, Ignition D.C. Volis [ A With ignition switch on (do not crank), meter shouid read between

Switch Coil Positive Battery Neg. 11 and 13 volts. Now crank engine. Meter should read at least 9

(+} Terminal {-) Post volts white cranking. |f both readings are OK. proceed with test 3.

. But if either or both readings are not OK. replace ignition Switch,
3. Continuity .0 Ohms _c D With ignition switch off and coil negatiave fead discennected from
of Coit 0-200 Coit Positive Coli Neg. eoil, meter should read between 6-8 ohms. If OK, replace Elec-

Primary {+) Terminai {-) Terminat tronic ignition Centrol Unit* (module). f not, replace Ignition Coil.

4. Continuity Hi Obms o] E With ignition switch off and coil negative lead disconnected from
of Coil 0200k Coil Positive Coil High soil. meter should read between 3,000-5,000 chms. H not, replace
Secondary {+) Terminal Tension Tower lignition Coil.
5. lgnition D.C. Voits - D A Turn ignition switch on. If voltage is considerabiy lower than
Control Unit Coil Negative Battery Neg. 12 voits, immediately turn ignition off.

Check (-) Terminat (-) Termiral |1, Disconnect green/white wire of connector on distributor (center
terminal} and connect to ground. Voltage at coil negative {-)
tarminal should now be at least 12 valls.

2, Disconnect green/white wire from ground. Voltage at coil
negative {-) terminal should drop briefly to approximately & volis.
3. # voltages are not within limits of steps 1 and 2. replace igmtion
Controi Unit.

“IMPORTANT NOTE: Before condemning any parts. check the continuity of all connecting wires and insure that ail connections are clean. solid and properly
seated. Additional information concerning testing of wiring may be obtained from the appropriate Voikswagen Service Manual.

If the above tests do not isclate the specific electroniec compenent problem, the Electronic Controt Unit is at fauit, But before replacing. insure that the engine
performance problem is not due to faulty plug wires, distributor cap. etc. )
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CHRYSLER ELECTRONIC IGNITION, 1980

Chrysler electronic ignition utilizes a rotating “gear-shaped” reluctor mounted on the distributor shaft;
a single magnetic pick-up coil assembly; an electronic control unit (module), and five major circuits; a
primary ignition circuit and a secondary ignition circuit; the auxiliary ballast circuit and the control unit
feed circuit which are used to operate the electronic control unit; and the pick-up circuit which controls
the switching transistor in the electronic controi unit. This system is not a “high energy” secondary
voltage system.

Basic system operationis as follows ... As each reluctor “tooth” lines up with the pick-up coil, it creates a
voltage pulse which is transmitted to the control module switching transistor. The switching transistor
then interrupts the primary circuit (similar to open contact points), firing voltage is induced in the coil
secondary and ignition occurs. Since dwell time, or the length of time the switching transistor is “on”
and “off” is electronically predetermined, dwell is not adjustable.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST PQSITION RED CLIP BLACK CLIP RESULTS

1. Battery State | D.C. Volts B A Remove and ground coil high tension wire, and crank engine for 10 seconds.

of Charge Battery Pos. (+) Battery Neg. (-} JMeter should read at least 9 voits white ¢cranking. H not, charge battery and proceed.
2. Module D.C. Volts L A Serape paint off a small section of the module case, and with ignition switch on {do
Ground Module Battery not crank), touch analyzer red ¢lip to bare modute surface. Meter should read jess
Case Neg. (-} than .26 volt. If not, turn ignition switch off, remove module from mounting,
Past thoroughiy clean all mounting surfaces, re-mount module and re-test, MODULE
GROUND MUST BE OK BEFORE PROCEEDING WITH TESTS.
3. Compensating | D.C. Volts E A With ignition switch on (do not crank), meter should read batween 3.5 and 7.8 volts.
Side of Primary Coii Battery Now crank engine for 10 seconds. Meter should read at least § voits while crank-
ignition -— Pos. (+) Neg. («) ing. if both readings are OK, proceed with test 4. But if either or both readings are
L QLHCK TEST Terminal Post not OK, proceed with test 3-A. .
3-A. Coil D.C. Voits F A With ignition switch on (do not crank), meter should read between 3 and 1.8 voits.
Primary and Coil Battery if reading is higher than 1.8 voits, and if module connector feads and connections
Electronic Neg. {-} Neg. {-} are OK, replace Module and re-test.” If reading Is OK or lower than 3 voll, proceed
Package Terminal Past with test 3-B,

3-8, Continuity | Lo CGhms E F With ignition switch off, meter should read between 1 and 3 ohms. if not, replace
of Ceil 0-200 Coil Pos. {+} * Coil Neg. (-} [ignition Coil. i reading is OK and if test 3-A checked OK, replace Ignition Switeh.
Primary Terminal Terminal

4. Continuity Hi Ohms E R With igniticn switch off, meter should read between 5,000 and 25.000 ohms. if not,
of Coil 0-200k Coil Pos. (+) Coil High replace ignition Coil. Also, check for coil carbon tracking, cracks. etc.. and
Secondary Terminal Tower replace if indicated.
5. Ballast D.C. Volis c A Leaving balfast connector lead connected at point C, insert clip adapter at point ©
Jumper Baliast Battery Neg.  tand connect analyzer red clip 1o adapter. With ignition switch on (do not grank,
Resistor {-} Post meter shouid read between 11 and 13 volts. If not, repair or replace connector lead
frem point G te point K,
6. Auxitiary Side | LO Ohms M Q With ignition switch off, module connecilor harness disconnected from moduie
of Ballast 0.200 Module Connector |Module Connectorland analyzer connected as indicated. meter should read between 3 and 7 chms. If
Rasistor Harness Harness QK, proceed with test 6. If not CK, proceed with test 5-A, RECONNECT MOBDULE
Terminat Terminal CONNECTOR MARNESS AT MODULE,
B-A, Auxiliary LQ Ohms C C With ignition switch off, ballast connector leads discornected at points C and D

Side of Baliast 0-200- Ballast Baltast and analyzer connected as indicated, meter should read betwgen 3 and 7 ghms, i

Resistar Resistor Resistor net, replace Ballast Resistor. )f reading is OK, repair or replace Module Connector
Harness.
7. Pick-up Pickup G H Crank engine for 10 seconds. If meter reads 3 volts or more while cranking,
Coil Qutput Output Distributor Distributor repair or replace Modula Connector Harness. But if reading is not 3 voits or
Connecter Cavity | Connector Pin | more reptace Pick-up Coil Assembly.

"IMPORTANT NOTE: Before condemning any parts, check the continuity of all connecting wires and insure that all conneclions are clean, solid and properly
seated. Additional information concerning testing of wiring may be obtained from the appropriate Chrysler Service Manuai.

If the above tests do not isolate the specitic electronic component problem, the Electronic Contro! Unit is at fault. But before replacing. insure that the engine
performance problem is not due to faulty plug wires, distributor cap. etc.
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CHRYSLER ELECTRONIC IGNITION, 1971-79

Chrysler electronic ignition utilizes a rotating “gear-shaped” reluctor mounted on the distributor shaft;
a single magnetic pick-up coil assembly; an electronic controi unit {(module), and five major circuits; a
primary ignition circuit and a secondary ignition circuit; the auxiliary ballast circuit and the control unit
feed circuit which are used to operate the electronic control unit; and the pick-up circuit which controls
the switching transistor in the electronic control unit. This system is not a “high energy” secondary
voltage system.

Basic system operationis asfollows ... Aseach reluctor “tooth” lines up with the pick-up coil, itcreates
a voltage pulse which is transmitted to the control module switching transistor. The switching transistor
then interrupts the primary circuit (simitar to open contact paints), firing voltage is induced in the coil
secondary and ignition occurs. Since dwell time, or the length of time the switching transistor is “on”
and “off” is electronically predetermined, dwell is not adjustable.

A dual ballast resistor was used on all 1879 and earlier Chrysler modeis. 1980 models are equipped with
a single ballast resistor mounted on the firewall. The resistor assembiy dissipates heat and may be hot
to the touch after normal operation. A radio noise suppression capacitor (used since 1973) is mounted
near the ballast resistor.

COMPONENTS | SELECTOR " ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLiP R ESU LTS
1. Battery State | D.C. Volis B A Remove and ground coil high tension wire, and crank engine for 10 seconds.
of Charge Battery Pos. (+) Battery Neg. {-} |Meter should read &i least 9 volts while cranking. if not, charge battery and proceed.
2. Module D.C. Voits L A Scrape paint off 2 small section of the module case, and with ignition switch on (do
Ground Maodule Battery not crank), touch analyzer red clip to bare module surface. Meter should read less
Case Neg. (-} than .25 volt. If not, turn ignition swiich off, remove module from mounting.
Post thoroughly clean all mounting surfaces, re-mount module and re-test, MODULE
GROUND MUST BE OK BEFORE PROCEEDING WITH TESTS,
3. Compensating | D.C. Voits £ A With ignition switch on (do not crank), meter should read between 3.5 and 7.5 volts.
Side of Prirnary Coil Battery Now crank engine for 10 seconds. Meter should read at least 9 volts while crank-
lgnition — Pos. (+) Neg. {-} ing. If both readings are OK, proceed with test 4. But if either or both readings are
QUICK TEST Terminal Post not OK, proceed with test 3-A,
3-A. Coit D.C. Volts F A With ignition switch on (do nat crank), meter should read between 3 and 1.8 volis.
Frimary and Coil Battary If reading is higher than 1.8 volts, and if maduie connector feads and connections
Electronic Neg. (-} Neg. (-} are OK, repiace Module and re-test.” If reading is OK or lower than .3 volt, proceed
Package Terminal Post with test 3-B.
3-8. Value i.C Chms J K With ignition switch off, ballast cennector leads disconnected at points J and K and
ot Batlast 0-200 Ballast Baliast analyzer connected as indicated, meter should read between .2 and 1.0 chm. it
Resistor Resistor Resistor 0K, proceed with test 3-C. If not OK, replace Bailast Resistor, '
3-C. Continuity LO Ohms £ F With ignition switch off, meter should read between 1 and 3 ohms. i not, replace
of Coil Primary 5.200 Coil Pos. {+) Coif Neg. {-}  {ignition Coil. #f reading is OX and if tests 3-A and 3-B aisc checked OK, replace
. Terminal Terminat Ignitica Switch.
4. Continuity HI Ohms E R With ignition switch off, meter should read between 5,000 and 25.000 ohms. If not,
of Cail 0.200k Goil Pas. {+) Coil High replace Ignition Coil. Also, check for coil carbon tracking, ¢racks, etc., and
Secondary Termina! Tower replace if indicated.
5. Batlast D.C. Volts C A Leaving ballast connector lead connected at point G, insert clip adapter at point C
Jumper Batlast Battery Neg. }and connect analyzer red clip to adapter. With ignition switch on (do not grank),
Resistor {-} Post meter should read hetween 11 and 13 voits, If not, repair or replace connector tead
from point C to point K.
6. Auxitiary Side { LO Ohms M 0 With ignition switch off, module connector harness disconnected from module
of Ballast 0-200 Module Connector [Module Connectorjand analyzer connected as indicated, meter should read between 3 and 7 ohms. If
Resistor Harness Harness OK, proceed with test 6. If not OK, proceed with test 5-A. RECONNECT MODULE
Terminal Terminai CONNECTOR HARNESS AT MOQULE.
B-A. Auxiliary LO Ohms 8] C With ignition switch off, baliast connector leads disconnected at peints G and D
Side of Ballast 0-200 Ballast Bailast and analyzer connected as indicated, meter shouid read between 3 and 7 ohms. if
Resistor Resistor Resistor not. replace Ballast Resistor, If reading is OK, repair or raplace Moduie Connector
Harness.
7. Pick-up Pickup P o) With medule connector harness disconnected from maodule and analyzer
Ceil Quiput Qutput Module Madule connected as indicated, crank engine for 10 seconds, Meter should read 3 volts
Lead Cavity Lead Cavity or mora while cranking. 1f not, check pick-up coll air gap, adjust as indicated
and re-tast. if reading is still not OK, procesd with test 7-A.
7-A. Pick-up Pickup G &} Crank enging for 30 seconds. If meter now reads -3 voits or maore while i
Coil Cutput Output Distributor Distributor cranking, repair or replace Moduie Connector Harness. But if reading is still not
Connector Cavity | Cannector Pin  OK, replace Pick-up Coil Assembly.

‘IMPORTANT NOTE; Before condemning any parts, check the continuity of all connecting wires and insure that all connections are clean, solid and property
seated. Adgitiona! infarmation concerning testing of wiring may be obtained from the appropriate Chrysler Service Manual. ’

If the above tests ¢o not isolate the specific electronic componen? probiem, the Electronic Control Unit is at fault, Bul befare replaging, insure that the engine
performance problem is pot due to faulty plug wires, distributor cap, etc.
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“regular-construction” external ignition coil,
switch as Chrysler electronic ignition. But

CHRYSLER LEAN BURN, 1976-77 MODELS
(EXCEPT LE BARON AND DIPLOMAT)

Chrysler's Electronic Lean Burn {ELB) system produces the same spark plug firing voltage and incorporates the same

Computer” located on the air cleaner,

n addition, the ELB systeminc
of engine operating conditions

distributor cap, spark
In place of an electronic modute, the ELB system utilizes a "Spark Controi

plug wires, reluctor, duai ballast resistor and ignitien

orporates seven sensors that provide the Spark Control computer with constant measurements
and requirements. “Start”

Pick-Up Coit, “Run" Pick-Up Coil, Cooiant Sensor, Air Temperature

Sensor, Throttle Position Transducer, Carburetor Switch, and Vacuum Transducer.

COMPONENTS | 8ELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLIP RESULTS
1. Battery State | D.C. Volts 8 A Remave and groune Coll High Tension wire, and crank engine for 10 seconds.
of Charge Battery Positive Battery Negative {Meter should read at teast 9 volts while cranking. I not, charge battery and
{*+} Post {-} Post proceed, '

2. 5.C. Camputer{ LO Chms Cavity #2. Dual A With Ignition Switch off, meter shouid read zero chms, if there is any ohms read-

" Circuit Ground 0-200 Connecter Battery Negative }ing. the ground is faulty and must be corrected before proceeding with tests,
- Harness (-} Post

3, Coil Primary D.C. Voits E A With Ignition Switch on (do not crank}, meter should read between 3.5 and 7.5

Circuit, Auxii- Coli Positive Battery Negative lvolits. if OK. procesd with test 4. If not, proceed with test 3-A. {Note: Harnesses

iary Side {*} Terminal {-} Post at Spark Control computer must be cannected to Computer).

C3«A Circuit thru | LG, Voits Cavity #7. Dual A Disconnect both single and dual harness connectors from Spark Controt Com-

i Auxiliary Side Connector Battery Negative Iputer, and with ignition switch on (do not crank), meter should read between 11.

of Baliast Harness {-} Post and 13 voits. If OK, proceed with test 4. if not CK. proceed with test 3-8

3-B. Value of LG Ohms J K Remove connactor feads from Ballast Resistor at points J and K and connect

Baliast Resistor 0-200 Baliast Terminal, | Baliast Terminal, {analyzer red and black clips to J and K terminals. Meter should read between 4.5
Auxitiary Auxiliary Auxitiary and 5.8 ohms. If OK. check continuity of connector leads, replaging as indicated
Sige Side Side 'f not OK. replace Baliast Resistor.
4. Coil Primary D.C. Volis Cavity #8, Dua! A With both singie and dual harness connectors disconnected from Spark Control
Circuit, Com- Connector Battery Negative Computer and Ignition Switch on (do not crank), meter shouid read between 11
pensating Side Harness {~) Post and 13 volts. if OK, proceed with test 5. If net OK, proceed with test 4-A,

4-A. Vaive of Bal-] LO Ohms D o] Remove connector leads from Ballast Resistor at points C and D, and connect
last Resistor. 0-200 Bailast Terminal. | Bailast Terminal, analyzer red and black clips to C and D terminals. Meter should read between 5
Compensating Compen. Side Compen. Side |and .6 ohms. 11 OK, proceed with test 5. If not OK. replace Ballast Resistor,

Side -

5. lgnition D.C. Volts Cavity #4, Duat A With Ignition Switch on {do not crank), meter should read between 11 and 13 volts,

Switch Connector Battery Nogative |If OK, proceed with test 8. If not OK, check continuity of connector lead from point
Harness {~} Post D to cavity 4, replacing as indicated. Re-test, If reading is still not OK, replace
lgnition Switech.

8. Continuity LG Ohms E F With Ignition Switch off, meter shouid read between 1.4 and 1.6 ohms {Chrysler
ol Coii 0-200 Coil Positive Coil Negative {Essex coif), or between 1.6 and 1.8 ochms (Prestolite coil). if not OK. replace
Primary {+} Terminat {-) Terminal ignition Coil.~

7. Continuity Mi Ohms £ M With ignition Switch off, meter should read belwaen 8,000 and 12.000 onms if not
of Cout 0-20k Coil Positive Coit High not OK. replace lgnition Coit.*

Secondary {+} Terminal Tension Tower

8. Start Pick-up Pickup Cavity #5, Dual Cavity #8, Duat |Crank engine for 10 seconds. Meter shauld read 3 voits or morg. if OK, :

Coil Cutpet Oulput Harness Harness proceed with test 9, I not OK, check Start Pick-up Coil air gap. Adjust as neces-

Connegtor Conneclor sary and re-test, if reading is stifi not CK, proceed with test 8-A.

8-A Start Pickup IS G Crank enging for 10 seconds. If maler now reads 3 voits or more, replace

Pick-up Coit Output Distributor Distributor distributor connector lead from points N & O to cavities 5 &4 8, But\tf read-
Cutput Connector Pin | Connector Cavityfing is stilf not OK, feplace Run Pick-up Coil Assembly.

§ Run Pigk-up Pick-up Cavity #3, Dual Cavity #5, Duat |Crank engine for 10 seconds, Meter should read 3 volts or more. !f OK,

Coil Quitput Out-put Conneclor Connector proceed with test 10. If not OK, check Run Pick-up Coit air gap. Adjust as

Harness Harness necassary and re-test. If reading is still not OK, procead with test 9-A,

9-A. Run Pick-up Pigk-up o] p Crank engine for 10 seconds. 17 meler now reads 3 voits or more. replace

Cait Cutput Gut-put Distributor Distributor distributor connector lead from points 8 & R to cavities 3 & 5. But i

Connector Pin  { Connector Cavity reading is still not QK, replace Run Pick-up Coil Assembly.

10, Coolant D.C. Voits Cavity #11, A With single connector harness disconnected from Spark Controf Computer and
Switch Single Connector | Battery Negative [lgnition Swilch an {do not crank}, meter should read at least 5 voils il OK. procesd
Circuit Harness (-} Post with test 11 1f not OK. check connections and continuity of connector tead from

cavity 11 10 the end of harness at point X, replacing as indicated 1 harness. e1c..
is OK, proceed with test 10-A.
16-A. Continuity { LO Ghms X A With single connector lead disconnected from Sparx Control Computer and

ot Cootant 0-200. Coolant Switch Battery Negative Jignitien Switch off. meter shouid be zero ohms when engine temperature s below
Switch Terminai (-} Post 125° and above 225°F. if not, replace Coolant Swilch. {NOTE: On Coolant
Cireuit Switches that incorporate 2 terminais. there should be an ohms reading on biack

wire terminal, zero ohms reading on orange wire terminat.)

11, Throttle LO Ghms Cavity 49 Cavity #10 With Ignition Switch off, meter should read between 50 and 90 chms. If not. check
Position 0-200 Single Connector | Singte Connector fharness cannections and continvity from peint T to cavity 9 and from point U 10

Transducer Harness Harness cavity 10. it OK, proceed with test 11-A. If not OK. replace connecior harness and

procesd with test 11-A,

11-A. Throttle LC Chms T U With connectar leads disconnected at points T and U and Ignition Switch off,
Position G-200 Transducer Transducer meter should read between 50 and 90 ohms. if not, replace Throttle Position

Transducer Termina! Terminal Transducer *

"IMPORTANTY NOTE: Before condemning any parts, ¢
seated. Additional information concerning testing of

neck the continuity of all connecting wires, and insure that ai! cennections are soiid. clean andg property
wiring may be obtained from the appropriate Chrysier

Service Manual,

#'the above lests do not isolate the specific electronic component problem, the Spark Contro! Computer is at faylt, But betfore replacing. insure that the engine

perormance problem is not due to fauity piug wires, d

istributer cap. etc. 2-1 8
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DATSUN IGNITION (HITACHI)
1977-78 MODELS

The Datsun Transistor Ignition system is not universaily incorporated in U.S. production models (as
late as the 1977 U.S. model year). it utilizes an external ignition coil, a reluctor and pick-up coil
assembiy, and a “Transistor Ignition Unit" (module) that incorporates 4 major circuits; Spark Timing
Signal Monitoring circuit; Power Switching circuit; Lock Preventing circuit; and Duty Control circuit.

Certain non-California U.S. production models utilize dual pick-up coil assemblies. A “start” pick-up
coil, and a "run” pick-up coil. With the exception of a fifth module circuit (Advanced Retarded Control
circuit) utifized in the dual pick-up coil systems, operation is basically the same for both systems.

Datsun transistor ignition is nota “high energy” system, and all components, except those noted above,
are the same as those incorporated in Datsun breaker point systems. Primary circuit interruption
occurs when each reluctor “tooth” becomes aligned with the pick-up coil, and because dwell is
electronically predetermmed it is not adjustable.

ANALYZER CONNECTIONS

COMPONENTS § SELECTOR
TEST POSITION RED CLIP BLACK CLiFP R ESU LTS
1. Battery D.C. Volts Battery Pos. Baltery Neg. |Remove and ground coil high tension wire, and crank engine for 10 seconds,
State of Charge {+) Post (-} Post Meter shoulg read at least 9 volts while cranking. If not, charge battery and proceed
2. Transistor D.C. Volts B Battery Neg. |With ignition switch on, meter should read less than .25 volt. if reading is not QK.
Control Moduie Module {-) Post the system ground is fauity and MUST 8E CORRECTED BEFORE PROCEEDING
Circuit Groungd Terminal WITH TESTS.
3. Ignition 0.C. Voits BwW 8 With ignition switch on (do not crank), meter shoutd read between 11 and 13 voits.
Switch and Module Medule Now crank engine for 1G seconds. Meter should read at ieast 9 voits while ¢rank-
Primary Circu Terminai Terminal ing. If "Ignitien Switch On” and "Cranking” readings were both OK. proceed with
test 4, But if readings for either were not OK, proceed with test 3-A.
3-A. igrdtion D.C, Volts C Battery With ignition switch on {do not crank}, meter should read between 11 and 13 volts.
Switch and Baltast Resistor MNegative {-) Now crank engine for 10 seconds. Meter should read at least 8 volts while crank-
Primary Pos, {+) Post ing. If “Ignition Switch On" and "Cranking” readings are both OK. the connector
Circuit Terminal lead from ignition switch to Module terminal BW and/or connections are faully
and must be corrected. But if readings for either were not OK. replace ignition
switch. .
4 Lock D.C. Volis L Battery With ignition switch on {do not crank) and all leads, harnesses. etc.. connected for
Prevantive Module Neg. {-} normal operating, meter should read between 11 and 13 valts within 10 seconds. Il
Circuit Terminal Post not, repiace Transistor Contred Linit.®
5 Primary 0.C. Volts L B With igniticn switch off, disconnect the module connector tead from point L and
Circut Moduie End Maodute connect the analyzer red clip to the module end of the connector lead. Now turn
of Disconnected Terminal ignition switch en {do not crank). Meter should read between 11 and 13 voits. Now
Cannector crank engine for 10 seconds. Meter shouid read at feast 9 volts while cranking. if
Lead both readings were OK, proceed with test 6. But if elther reading was not OK
proceed with test 5-A. Reconnect leads.
5-A. Primary LG Ohms G J With ignition switch off, meter should read between 1.6 and 2.0 obms. f OK
Circuit 0. 200 Baliast Res. Baliast Res. replace ignition switch. If not OK. replace Ballast Resistor and Ignition Coil
Pos. (+) Terminal |Neg. (+) Terminai
6 Continuity of HI Ohms E M With ignition switch off. meter should read between 5.000 and 12000 chms. I not.
Coit 0208 Coil. Pos. Coit High reptace ignition Coi.”
Secondary {+} Terminal Tension Tower
- ; With ignition switch oft, disconnect connecior feads from module terminals
go:flék-ruit (F;'ckup MOS o w 3 | R & G and connect analyzer as indicated. Crank engine for 10 seconds. Meter
e utput Term?nal Tefm?nii should read 1.5 volts or more while cranking. if OK, proceed with test 8. (f not
OK, check pick-up coit air gap, adjust as indicated and re-dest. lf reading is still
not K. proceed with test 7-A. (NOTE: On non-California vehicles equipped with
dual pick-up coils, repeat 7 & 7-A test procedures with red clip moved to test
point BR to lest advance pick-up coil.)
7-A Fick-up Pickup [ G With connector leads disconnected {ignition switch off) at TERMINAL BLOCK
Coi!l Culpu! Output Terminal Terminai voints R and G, crank engine for 10 seconds. if meter now reads 1.5 voits or move,
Block Block replace distributor connector teads from moduie terminals R & G 1o
terminal block peints R & G. But if reading is still not OK, replace Fick-up Coll
Assembly.
8. Water LO Ohms H G {(NOTE: This test applies only to non-California vehicles equipped with dual
Temperature G-200: Temperature Temperature  {pick-up coils) With connector leads disconnected from Temperature Switch at
Switch Switch Switch peints H and G, meter should read less than 1.0 ohm when engine is cold. It reaq-

ing is net QK, replace Water Temperature Cwitch.”

"IMPORTANT NOTE: Before condemning any parts, check the continuity of all cennecting wires, and insure that all connections are clean. solid and proparly
seated. Additional information concerning testing of wiring may be oblained from the appropriate Datsun Service Manual.
If the above tests do not isolate the specific electronic component problem. the Transistor Control Module is at fault and must be replaced. But betore raplacing,
Insure that the engine performance problem is NOT due to fauity spark plug wires, distributor cap, etc.
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DATSUN IGNITION (HITACHI)
ALL 1979 MODELS

Al 1979 Datsun models use the Hitachi Electronic Ignition System. The system consists of a conven-
tional ignition coil, distributor cap and rotor. An IC Ignition Unit is mounted on the distributor housing.
The distributor has vacuum and centrifugal advance mechanisms. Inside the distributor, a reluctorand
stator work together to provide electrical signals to the IC Ignition Unit. The IC Ignition Unit transmits
signals to the coil to make and break the primary circuit.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS .
TEST POSITION RED CLIP BLACK CLIP RESULTS
1. Battery State | D.C. Volts B A Remove and ground cail high tension wire. Crank engine 10
af Charge Battery Pos. Battery Neg. |seconds. Meter should read & voits while cranking. If not, charge
{+) Post (-} Pos? battery. )
2. ignition D.C. Volts C A With ignition switch on {do not crank). meter should read between
Switch Coil Positive Battery MNeg. 11 and 13 voits. Now ¢rank engine. Meter should read a! teast &
{*+) Terminal {~) Post volts white cranking. if both readings are QK. proceed with test 3.
But if either or both readings are not CK, replace Ignition Switch.
3. Continuity LO Chms C D With ignition switch off and coit negative lead disconnected from
of Coil 0-200 Coil Positive Caoil Neg. <oil, meter should read between .7 and 2.5 ohms, If OK, replace
Primary {+} Terminal {+) Terminal Electrenic Igniticn Controf Unit* (moduie). If not OK, replace
lgnition Coil,
4. Continuity HI Chms o] E With ignition switch off and coil negative tead disconnected from
of Coil 0-20k Cotl Positive Coil High coil, meter shouid read between 8,200-12.800 ohms. If not, replace
Secondary {+) Terminal Tension Tower {lgnition Coil.
3. Power G.C. Velts F A ignition off. Disconnect 2-pin connecter from (C Unit. Turn
Supply Circuit Black/White Battery Neg. igniticn on. If battery voltage is indicated, but engine won't start. go
Check Wire Terminal (-} Terminai to step 8. If not battery votlage. check battery, wiring, and connec-.
2-Fin Connector tors for continuity,
&. Primary D.C. Volts G A Ignition switch off. Disconnect 2-pin connector from G Unit,
Circuit Check Blue Wire Battery Neg. lgnition on. Battery voitage should be indicated. If no voitage.
Terminal, 2- {-) Terminai check primary clrcuit wiring and connectors, if OK. go to step 7.
Pin Connector
7.1C Ignition Hi Chms L8] | lgnition off. Reverse Ohmmeter leads H and |. Meter should
Unit and 0-2k Pick-up Coit Pick-up Coil indicate about 400 ohms. i not. suspect 10 Ignition Unit Problem,
Pick-up Coil Terminal Terminal Go to step 8.
Check
8. 1C ignition | D.C, Voits o] A fgnition on. If not voitage is indicated, IC ignition Unit is defective.
Unit Chack Colt Negative Battery Neg. ignition off. If voitage is indicated, go 10 step 8-A.
(-} Terminai {-} Terminal
8-A. IC fgnitior Hl Ohms. H - | ignition off. Remove 1C Unit from distributar, 1f reading is about
Unit Check ’ 0-2k Pick-up Coil Pick-up Coil 400 ohms, pick-up coil is OK; IC Unit is bad. If reading is not 400
Terminal Terminal ohms, pick-up coil is defective. Ge to step 8-8.
8-B. Pick-up H! Ohms H | fgnition off. Remove 1C Ignition Unit from distributor. Measure
Coil Check 0-2k Pick-up Coil Pick-up Coil resistance between pick-up coil terminals, Meter should indicate
: Terminat Terminal about 400 ohms. if not. replace faulty Pick-up Coit.

"IMPORTANT NOTE: Before condemning any parts, check the continuity of all connecting wires, and insure that all connections are clean, solid and properly
seated. Additionai information concerning testing of wiring may be obtained from the appropriate Datsun Service Manuai.

If the above tests da not isolate the specific electronic component problem, the Transistor Control Module is at fault and must be repiaced. Butbefore replacing,
insure that the engine performance probtem is NOT due to faulty spark plug wirgs, distributor cap, ete.
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FORD ELECTRONIC ENGINE CONTROL (EEC)
IGNITION SYSTEM

Ford’s Electronic Engine Control (EEC) ignition systems precisely controi vital engine functions. The
EEC I engine timing, EGR flow rates and Thermactor air flow. The EEC Il and EEC 1l systems control
these and air/fuel ratios.

All Ford systems contain an Electronic Control Assembly (ECA}, a variety of engine sensors, an ignition
module, unique distributor (no magnetic pick-up or vacuum advance mechanism, because timing is
controlled by the ECA), ignition coil and high energy plugs and wiring.

EEC Il was used on 1979 and some 1980 model 351" W V8 engines in full size Ford and Mercury models.
EEC Il was introduced in 1980 and was available on all VB engines except the Versailles model. A single
32-pin connector links the EEC 11l ECA to the sensors and engine controls.

With the exception of the tests described, EEC systems require special test modules. Procedures are
detailed in applicable Ford Motor Co. Service Manuals. '

COMPONENTS{ SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CL{P RESULTS
1. Battery State { D.C. Volts B A Remove and ground coil high tension wire. Crank engine 10
of Charge Battery Pos. Battery Negq. seconds. Meter should read 9 volls while cranking. ¥ not, charge
{+} Post (-) Post battery.
2, Ilgnition 0.C. Voits C A With ignition switch on (do nat crank). meter should read between
Switch Coit Positive - . Battery Neg. 11 and 13 volts. Now crank engine, Meter should read at least 8
(+} Terminal () Post volts while cranking. If both readings are OK, proceed with test 3.
But if eitner or both readings are not OK, reptace Ignition Switch.
3. Continuity L.O Ohms C C With ignition switch off and coit negative lead disconnected from
of Coil 0-200 Coll Positive Coil Neg, coif, meter shouid read between 1.13-1.23 ohms. if QK. replace
Primary {(+} Terminal {-} Terminal Eiectronic Ignition Control Uinit® (module). If not OK, replace
lgnitian Coil.
4. Continyity HI Ghms C E With ignition switch off and coil negative lead disconnected from |
of Coil 0-20K Coil Positive Coil High coil, meter should read between 7,000-9.300 ohms. If not, repiace
Secendary {+} Terminal Tension Tower {lgnition Coil.
5. Ballast LG Chms ] F With ignition switch off, meter shouid read 1.05 1o 1.15 ohms. if oyt
Resistor 0-200 Coil Positive Red Wire at of timits, repiace Ballast Resistor,
(+} Terminal Ignition Module

*IMPORTANT NOTE: Before condemning any parts. aheck the continuity of all connecting wires and insure that all connections are clean, solig and properly
seated. Additional information concerning testing of wiring may be obtained frorn the appropriate Ford Service Manual.

if the above tests do not isolate the speacific etectronic compenent prebiem, the Distributor Electronic Gontrol Module is at fauit. But before replacing, insure
that the engine performance probiem is NCT due io faulty spark piug wires, distributor cap. etc,
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tionat ignition, and can be {ested using the same procedures.

FORD SOLID-STATE (SSI), DURA SPARK | &

DURA SPARK Il iGNITION SYSTEMS

Ford electronic ignition systems ... 881, Dura Spark | and Dura Spark I .. all incorporate similar components and operate
in basically the same manner. With'the exception of the Dura Spark | system {initially designed only for California applica-
tions}, the Ford electronic systems are not "high energy” secondary voltage systems. In addition, the primary circult from the
battery to the "BAT" coil terminat (except Dura Spark | with no ballast resistor), the secondary circuit (except for larger piug
wires, distributor caps & rotors on Dura Spark | & 11}, and mechanicai & vacuum advance are exactly the same as Ford conven-

The major difference from conventional ignition lies in the method of primary circuil interruption ... As each cylinder's
srmature poile, or "tooth,” rotates away from direct alignment with the magnetic pick-up assembly, the module swiiching
transistor {Dura Spark | has 2) is turned “on,” producing a condition similar to a points-closed condition in conventional
ignition. As each pole becomes aligned with the pick-up assembly, the switching transistor(s) is turned "off.” the primary
Sircuit is interrupted, and firing voltage is induced in the coil secondary.

in addition to the components differences noted above, the same oil-filled coil is used on both the SSi and Dura Spark I
systems ... The Dura Spark | coii is similar in construction, butincorpaorates a lower primary resistance and is notinterchange-
able with any other Ford system. Also, Dura Spark ! has no ballast resistor, and ditferent vatue ballast resistors are used with
S8t and Dura Spark 11,

» When installing a new distributor cap or rotor, coatl the brass rotor
elacirode surfaces on all sidas with silicone grease to approxi-
malely 1/32" thickness.

+ On the 1975-76 Solid State systems and on Dura-Spark [ and 1l
systems, because of the high secondary voltages thaf couid arc fo
stator and damage It, DO NOT remave the following spark piu
wires while engine Is running.

. T or No, 8 wire on V8 angines.

. 3 or No. § wire on Inline 8-cyl. engines.

. 1 or No. 4 wire on V6 engines.

No
No
Mo
No

e Disconnect batiary before disconnecling control module
connectors,

* 1973-75 modules have a 3-wire and 4-wire connector. 1876-80
have a 2-wire and a 4-wire connactor. 55 modules cannot be
interchanged with Dura-Spark modules. Dura-Spark | modules
cannaot be interchanged with Dura-Spark Il modules. All replace-
ment modules have 2-wire and 4-wire connectors.

o When a spark plug wire Is removed from spark plug, coil or the
disiributor terminal housing, silicone grease must be applied to
the boot before It Is reconnected.

. 1T or No. 3 wire on iniine 4-cyl, engines.
COMPONENTS | SELECTOR ANALYZER CONNECTORS
TEST POSITION RED CLIFP BLACK CLiP RESULTS
1. Battery State | D.C. Voits B A Remave and ground coil high tension wire. and crank engine for 10
of Charge Battery Pos, Ground seconds, Meter should read at ieast 9 volis while ¢ranking, If net,
{+} Post charge battery and proceed,

2. Electranic LG Ohms M A With ignition switch off, meter should read zero chms, if there is
System 0-200r Distributor Battery Neg. any ohms reading, the system ground is faulty and must be correct-
Ground Connector Lead {-} Post ed before proceeding.

Terminal
3. Primary Gharging | Gonnect Current Multiplier between | with ignition switch off, remove coit cap and connect jumper tead
System Voits-Amps | coil end of BEC cennector iead and | trom coit BAT terminal to coil end of BAT connector lead. Turn
QUICK TEST (Engine coii DEC connector {F). Attach | ignition switch on {do not crank). Meter shouid read between
Analyzer) | Clamp Amp to Current Multiplier. 2.0 and 5.5 amps. Now crank engine for 10 seconds. Meter

shoutd read betiween 3.0 and 6.0 amps white cranking. [f both
readings are OK proceed with test 4. But if either reading is
not OK, proceed with test 3.A,

3-A. lgnition D.C. Volts £ A With ignition switch on (do not crank}, meter should read between

Switch Coil BAT Ground 49 and 7.9 volts {between 11 and 14 on Dura Spark §). Now crank
Terminat the engine for 10 seconds, Meter should read {all Ford systems)
at least 9 volts. If both readings are OK, proceed with test 3-B, it
hoth readings are not OX, or if "Ignition On” reading is OK and
"Cranking” reading is not OK, replace Ignition Switch and proceed
with test 4. It "Cranking” reading is OK and “Ignition On" reading is
not OK, proceed with test 3-C.
3-8. Power D.C. Voits c A With ignition switch on {do ngt crank), meter should read between
To DEC Connector Leag Ground 10 and 13 volts. If not, replace Ignition Switgh.
Modie Terminai
3-C. Continuity L.O Ohms F E With ignition switch off, meter shouid read between 1.0 and 2.0
of Coit 0-200 Coil DEC Coil BAT chms {between .71 and .77 ohms on Dura Spark §; 1.13 and 1.23
Primary Terminat Terminal ohms on Dura Spark 1),
3-0. Centingity { LO Ghms ] E With ignition switch off, meter shouid read between 1.0 and 2.0
of Ballast 0-200- Corneactor Coil BAT ohms {between .7 and 1.7 ohms on Dura Spark It). If not. replace
Resistor Lead Terminal Batlast Resistor Wire assembiy. {NOTE: This test does not apply t0
Wire Terminat Dura Spark 1. On these vehicles, simply check continuity and con-
_nections of connector lead from coit BAT terminal to ignition
switch and correct as indicated )

4. Continuity Hi Chms o] E With ignition switch off, meter should read between 7,000 and

of Coil 0-20k Cosl High Coil BAT 13,000 ohms, $81; 7,700 to 9,000 ohms, Dura Spark | and 11
Secondary . Tension Tower Terminat - s . -
5 Pickeup Pick-up o p With distributor connector Iead_ d:gconnected at pcln.ts G ang M
Coil Distributor Distributar and analyzer connecied as indicated, crank eagine for 10
Connector Lead | Connector Lead | 5800Nnds. Meter should read 3 voits or more. If not, check for coil
Termina! Terminal misaiignment caused by loose distributor breaker plate. Correct
as indicated and re-test, !f reading is still not OK, replace Pick-up
Coil assembly.

"IMPORTANT NOTE: Belore condemning any parts check the continuity of all connecting wires and insure that all connections are clean, solid and properiy
seated. Adgitional information ¢conceming testing of wiring may be obtained from the approptiate Ford Service Manual,

if the above tests do not isolate the specific electronic component problem, the Distributor Electronic Controi Module is at fauit. But before replacing.
insure that the engine performance problem is not due to faulty plug wires, distributor cap, etc.
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FORD, 1977-78 CAPRI & 1978-79 FIESTA MODELS
DURA SPARK 1l WIRING

The Ford Dura Spark (I electronic ignition system does not have a “high energy” secondary voltage
system. In addition, the primary circuit from the battery to the coil BAT terminal, the secondary circuit,
and mechanical and vacuum advance are identical to that used on Ford conventional ignition systems.

The major difference from conventional ignition lies in the method of primary circuitinterruption ... As
each cylinder’'s armature pole, or “tooth,” rotates away from direct alignment with the magnetic pick-up
assembly, the module switching transistor is turned “on,” producing a condition similar to a pairts-
closed condition in conventional ignition. Aseach pole becomes aligned with the pick-up assembly, the
switching transistor(s) is turned “off.” the primary circuit is interrupted, and firing voltageisinducedin
the coil secondary.

s Dura-Spark | modules cannot be interchanged with Dura-Spark i1 * On Dura-Spark N systems, because ol the high secondary
modules. All replacement modules will have 2-wire and 4-wire voltages that could arc to stator and damage it, DO NOT remove
connectors, the following spark plug wires while engine is running,

* When a spark plug wire is removed from spark plug, coil or the No. 3 or No. 5 wire on inline 6-cyl. engines.
distributor terminal housing, silicone grease must be appiied to No. T or No. 4 wire on V6 angines.
the boot before it is reconnecied. No. 1 or No. 3 wire on inline 4-cyl, engines.

* Wheninstalling a new distributor cap or rotor, coat the brass rolor
electrode surfaces on ail sides with silicone grease to approxi-
mately 1/32” thickness.

COMPONENTS { SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CiiP R ESU LTS
1. Battery State [ D.C. Volts | B A Remove and ground coit high tension wire. and crank engine for 10
of Charge Battery Pos. Ground: seconds. Meter should read at least 8 volts while cranking. If not,
{*} Post charge battery and proceed,

2, Electronic LO Okms M A With ignition switch off, meter should read 2ere chms. If there is
Systemn C-200- Distributor Ground any ohms reading, the system ground is faulty and must be correct-
Ground Connector Lead ed before proceeding,

Terminal
3. Primary Charging | Connect Current Multiptier betwaen | with ignition switch off, remove caif cap and connect jumper laad
System Volts-Amps | coif_end of negative connector |trom coit BAT tarminal to coil end of BAT connector lead,
GQUICK TEST (Engine LEAD and coil negatiave () terminal {7y ignition switch on (do not crank). Meler should read
Analyzer) |{F). Attach clamp Amp to Current between 2.0 and 5.5 amps. Now crank engine for 10 seconds.
Multiptier. Meter should read between 30 and 6.0 amps while crank-
ing. If both readings are OK, proceed with test 4, But If sither
reading is not OK, proceed with test 3-A.
3-A. Ignition B.C. Volts = A With ignition switch on (do not crank), meter should read betweaen
Switch Coil BAT {+) Ground 4.9 and 7.9 voits. Now crank the engine for 10 seconds. Meter
Terminal should read (all Ford systems) at feast 9 volts. If both readings are
QK, proceed with test 3-B: #f both readings are not OK, or if "Igni-
nition On” reading is OK and “Cranking” reading is net OK, repiace
ignition Switch and proceed with test 4. If "Cranking” reading is QK
and “ignition On" reading is not OK, proceed wilh test 3-C.
3-B. Power To D.C. Volts C A With ignition swilch on (do not crank), meter should read between
DEC Connector Lead Ground 10 and 13 voits, if not, replace ignition Switch,
Modide Terminai
3-C. Continuity LO Ohms F E With ignition switch off, meter shouid read between 10 and 2.0
of Coil 0-200 Coil Neg. Coii BAT chms. It not. reptace Ignition Coil.*
Primary (-} Ferminal (+) Terminal
3-0. Continuity LO Ghms c £ With ignition switch off, meter should read 1.1 ohms. if not, replace
of Bailast 0-200 Connector Lead Ceil BAT Ballast Fesistor Wire assembiy.

Resistor Wire Terminal {*} Terminai

4. Continuity Hi Ohms [a} B With ignition switch off, meter should read between 7,000 and
of Coil 0-20k Coil High Coil BAT 13.000 ohms. If not. replace Ignition Coil.*

Secondary Tension Tower {+) Terminai
5. Pick-up Pick-up H €] With distributor connector lead disconnected at points G and H
Coil, Output Distributer Distributor and analyzer connected as indicated, crank engine for 10 seconds.
Connector Lead | Connector Lead | Meter shouid read 3 volts or more. if not, chack for coil
Terminai Terminat misalignment causad by loose distribytor breaker plate, correct as
indicated and re-test, |# reading is sit not OK, replace Piek-Up Coll
assembly,

*IMPORTANT NOTE: Betore condemning any parts, check the continuity of ait connecting wires and insure that ali connections are clean, solid and property
seated. Additignal information aoncerning testing of wiring may be obtained from the appropriate Ford Service Manual.

If the above tests do not isolate the specitic electronic companant problem, the Distributor Electronic Control Module is at taull. But before replacing,
tsure that any engine performance problem is not due to faulty plug wires, distributor cap, elc.
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GENERAL MOTORS HEI
INLINE 4 & 6 CYLINDER ENGINES

General Motors HEI (High Energy ignition) produces spark plug firing voltages of up to 35,000 volts and
"burn time" is almost twice as long as conventional and other electronic ignition systems. All electronic
components, including the module, are located in the distributor assembly (exceptan external ignition
coil on inline 4 & 6 cylinder engines). Because of HEI's high firing voitages, secondary ignition system
testing requires specialized equipment and procedures. ‘

Electronic components include a pick-up coil mounted over the distributor shaft: a rotating timer core
with outward-pointing “teeth” mounted on the distributor shaft; a stationary pole piece with inward-
pointing “teeth”; and an electronic module. A condenser is inctuded strictly for suppression of radio
noise interference. In addition, because there is no external primary resistor in the ignition switch
circuit, the distributor primary receives direct battery voltage.

HE! operates as follows ... As the timer core “teeth” approach direct alignment with the pole piece
“teeth,” voltage builds in the coil primary (similar to a points-closed cycle in conventional ignition).
When the “teeth” are directly aligned, the pick-up coil signals the module switching transistor to turn
“off” and the primary circuit is interrupted (similar to points-open). The coil field then collapses, firing
voltage is induced in the coil secondary, and ignition occurs. Dwell, or the length of time the module
switching transistor is “on,” varies with engine speed, and because it's controlled electronically it is
not adjustable.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLiP R ESU LTS
1. Battery D.C. VolIts 8 A Disconnect ignition switch feed wire from cofi {¢o not ground) anag
State of Battery Pos. Battery Neg_ crank engine for 10 seconds. Meter should read at least 9 volls
Charge {+) Post {~} Post while cranking. It not. charge battery and proceed,

2. Electronic D.C. Volts 8 M With ignition switch on (do not crank) and ignition switch feed wire
System Battery Pos. Distributor reconnacted at coil. meter should read between 11 and 13 volts If
Groung {+} Post Ground nol. the system ground is faulty and MUST BE CORRECTED

BEFORE PROCEEDING WITH TESTS.
3. ignition D.C. Voits o A With igniticn switch on (do not crank), meter should read between
Switch Igrition Switch Bantery Neg. 11 and 13 voits. Now crank engine. Meter should read at least 9
Feed Terminal {-} Pos? volts while cranking. i both readings are OK, proceed with test 4.
Bul it gither or both readings are not OK, replace lgnition Switch.
4. Static Power Chargiag Connect current rultipiier between With ignition switch on (do not crank), meter shouid read between
Check of Velts-Amps | Distributor “Batt” terminal (@) and end of | 1+ and 7 amp. W higher, repiace Electronic Module.* if lower or OK.
Madule {(Engine ignition switch feed wire (D). Attach proceed with test 5.
clamp amp 1o current mull,
Analyzer)
5. Continuity of LO Ohms E G Disconnect coil connectors from coil and connect analyzer as
Coil Primary 0-200 Coll Terminai Coil Terminal indicated. With ignition switch off. meter should read 2.1 5% ohms,
it not, replace ignition Coi.
6. Continuity of HI Qhms Cc E Disconnect coil high tension and coil connectors from coil, and
Coi! 0~200k Coll High Ten- Coit connect analyzer as indicated. With ignition switch off, meter
Secondary ston Terminal Terminai should read between $,000 and 30,000 ohms. If not, replace
lgniticn Coll.*
7. Lower D.C. Volts K A Reconnect coil connector, high tersion wire and ignition switch
Harness Module Battery Neg. feed wire. With ignition switch on {do not crank), meter should read
Assembly Terminal {-} Post at least 10 volts. it OK. proceed with test & If not, replace Lower
Harness Assembly.
8. Lower D.C. Volts L A With ignition switch on (do not crank}, moeter should read at least 10
Harness Maodule Battery Neg. volts. i OK, proceed with test 9. 1f not OK. replace Lower Harness
Assembiy Terminal {-} Post Assernbly
S Pick-up Coll Pickup J 5} Disconnect ignition switch feed wire at coil and crank engine for 10
Cutput Qutput Pick-up Pick-up seconds. With pick-up leads connected at medule, meter should
Lead Lead read 1.5 volts or more while cranking. f not, procesed with test 9-A.
8-A Pick-up Pickup i H Disconnect pick-up feads from module and crank engineg for 10
Coit Output Pick-up ick-up seconds. Hf mater now reads 1.5 volts or more while cranking,
Qutput Lead Lead replace Electronic Module.* But if reading is still not OK, reptace
Pick-up Coll assembly.

TMPORTANT NOTE: Before condemning any parts, check the continuity of ail connecting wires, and insure that all cennections are clean, sokd and properly
seated. Additional infarmation concerning testing may be obtained from the appropriate Genera! Motors Service Manuai

i the above tests do not isolate the specific electronic component problem. the Bistributor Electronic Control Module 15 at fault. But before replacmg‘_
#sure that the engine performance problem is not due to laulty plug wires. distributor cap, et
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GENERAL MOTORS HEI
V-6 & V-8 ENGINES

General Motors HEI (High Energy ignition) produces spark piug firing voitages of up to 35,000 voits and
“burn time” is almost twice as long as conventional and other electronic ignition systems. All electronic
components, including the module, are located in the distributor assembly (exceptan external ignition
coil on inline 4 & 6 cylinder engines). Because of HEl's high firing voltages, secondary ignition system '
testing requires specialized equipment and procedures.

Electronic components include a pick-up coil mounted over the distributor shaft: a rotating timer core
with outward-pointing “teeth” mounted on the distributor shaft; a stationary pole piece with inward-
pointing “teeth”; and an electronic module. A condenser is included strictly for suppression of radio
noise interference. In addition, because there is no external primary resistor in the ignition switch
circuit, the distributor primary receives direct battery voltage.

HE! operates as follows ... As the timer core “teeth” approach direct alignment with the pole piece
“teeth,” voltage builds in the coil primary (similar to a points-closed cycle in conventional ignition).
When the “teeth” are directly aligned, the pick-up coil signals the module switching transistor to turn
“off” and the primary circuitis interrupted (similar to points-open). The coil field then collapses, firing
voltage is induced in the coil secondary, and ignition occurs. Dwell, or the length of time the moduie
switching transistor is “on,” varies with engine speed, and because it's controlled electronically itis not
adjustable.

COMPONENTS § SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLiP BLACK CLIP QESULTS
1. Battery Siate 0.C. Voits B A Disconnect ignition switch feed wire from distributor (do not
of Charge Battery Pos. Battery Neg. ground) and crank angine for 10 seconds. Meter should read at
{+) Post {-} Post least 9 volts, If not, charge battery and proceed.

2. Electronic D.C. Volits B N Disconnect the Distributor 3-wire connector, use wire adapter,
System Battery Pos. Distributor meler shouid read battery voltage — if not, move biack clip and
Ground {+) Post Gnd, Terminal {touch Dist, metai housing. It it now reads battery voltage, the

ground wire or ground connection inside of the Distributor is at
fauit and must be corrected before proceeding.
3. Ignition D.C. Volits D A Disconnect switch wire from Distributor battery terminal. With the
Switch End of ignition Battery Neg. switch "off” meter should read zero "0 voits. turn switch “on”
Switeh Feed (-} Post meter should read battery volts, crank engine. meter should read
Wire at feast 9 voits. Reconnect Dis. 3-wire harness.
4. Static Power | Charging Connect Current Multiplier between [With ignition switch on {do not crank}, meter shauld read between
Check of Volts-Amps | Distributor "Batt” terminal () and}.1 and .7 amps. If higher, replace Electronic Module. it lower or
Modile {Engine end of ignition switch feed wire (D). | zero, proceed with test 5. Use adapter at battery terminal.
Analyzer) Attach ciamp amp. .

5. Continuity LO Ghms F J With ignition switch off. remove distributor cap and rotor. and dis-
of Coit 0-200 Distriputor Distributor connect lower heusing harness, Meter should read between o to 1
Primary "G -Terminal “BAT" Terminai fobm. If above 1 ohm, reptace Ignition Coil (tocated in distributor

cap}.

8. Continuity Hi Ohms M F&MN With ignition switch off, either meter should read between 8000 and
ot Coil 0.200K High Tension Distributor “C-" [30,000 ohms. if meter reads higher than 30,000 ohms replace Igni-

Secondary Terminal GRD Terminal |tion Coil {located in distributor cap). Also inspect rotor. coil and
distributor cap for carbon fracking, etc.. and repiace as indicated.
7. Lower D.C. Volts K A Connect switch wire & Dist. 3-wire harness. With ignition switch on
Housing Module 8 Battery Neg. {do not ¢rank), piace analyzer red clip in contact with module B
Harness Terminat {-} Post terminal (test point K). Meter should read at least 10 volts. If not,
replace Lower Housing Harness at distributor.
8. Lower D.C. Wolts L A With ignition switch or: (do not crank). place analyzer red clip in
Housing Moduie C Battery Neg. contact with module C terminal (test point L}. Meter should read at
Harness Terminal (-} Post least 10 volts, If nol, replace Lower Housing Marness at distributor,
9. Pick-up Coil Pick-up i H Discennect ignition switch feed wire from distributor {do not
Agsembiy Output Pick-up Pick-up ground). With pick-up leads connactad to module, crank angine for
Output Lead Lead 10 seconds. Meter should read 1.5 voits or more while cranking. if
not, proceed with test 9-A,
9-A Fick-up Pick-up ] H With ignition switch off, disconnect pick-Up leads from madula,
Coil Assembly Quiput Pick-up Pick-up Mow crank engine for 16 seconds. {f meter now reads 1.5 volts or
Qutput Lead Lead more while cranking, replace the Electronic Module.” But if

reading is still not OK, replace Pick-up Coll Assembly.
‘IMPORTANT NOTE: Before condemning any parts. check the continuity of alt connecting wires, and insure that alf connections are clean. solig and properly
seated. Additional information concerming testing of wising may be obtained from the appropriate General Motors Service Manual.

1 the above tests do not isolate the specific electrenic component problem, the Electronic Module (s at fawlt. But before replacing it insure that the engine
performance problem is not due to faulty piug wires, distributor cap, elc. 2 32
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GENERAL MOTORS HEI IGNITION
WITH C-4 EMISSION SYSTEM

Beginning in 1979 some models, General Motors vehicles, were equipped with the C-4 Emissions
System (computer controlled catalytic converter). C-4 is a computer-controlied fuel management
system that controls exhaust emissions by regulating the air/fuel ratio. It uses a special catalytic
converter.

Although C-4 is basicaily an emission system, vehicles with C-4 or Digital Electronic Fuel Injection
(DEF!) have a self-diagnosis system which affects and will often assist in specifically identifying
problems with the vehicle’s ignition system.

Components include a 3-way dual-bed catalytic converter, an exhaust gas oxygen sensor, an electron-
ic control module, an electronically-controlied air/fuel ratio carburetor, and various optional sensor-
type components which supply information to the electronic control module.

TEST PROCEDURES USING THE DIAGNOSTIC
ENGINE ANALYZER

1. Harness connection is identical to that for any GM HE| system.

2. DWELL - To measure dwell, remove the blue coil (-} clip from the
distributor TACH terminal and reconnect to the Dwell Meter Connector
(figure 3-1). The pig tail has a green connector sticking out of the wiring
harness for connection of the HEI lead.

A. Remove the No. 1 plug inductive pickup from the No. 1 spark
plug wire.

B. Depress engine selector buttons “N” for 6 cylinders, regardless
of the number of cylinders in the engine to be tested.

C. On the C-4 system, Dwell is the period of time that the circuit is
closed and allows voltage to flow. In this *“closed loop” mode, the
electronic computer has command of the ciréuit and changes the
engine operation as needed. Dwell will change continuously between 5
and 50 in closed loop operation.

D. There are three ways of distinguishing “Open” from “Closed”’
loop operation:

1. A variation in dwell will occur only in closed loop.

2. 1f you place your hand over the carburetor to choke the
engine and dwell moves up scale, this indicates closed loop
operation.

3. If you pull a vacuum hose off and the dwell drops down,
that also indicates closed loop.
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DWELL METER CONNECTOR LOCATION

M/C SOLENOID DWELL LEAD*

"MIC solenoid dwell lead connector may be found in various locations on the
wiring harness depending on the engine wiring configuration.

3. RPM - To obtain an RPM reading, remove the blue clip from the Dwell
Meter connector and replace the No. 1 pickup on the No. 1 spark plug
wire.

4. INITIAL TIMING - To set or measure initial timing, it will be
necessary to disconnect the (4) wire connector wires which come from
the bottom of the Distributor - Reconnect when finished (see figure ).
There is no vacuum or mechanical timing advance to measure since the
computer controls the distributor spark advance.

DISTRIBUTOR 4-WIRE CONNECTOR
FIGURE

4 WIRE CONNECTOR

®)

(=ojor H° O
o 00
O

CONNECTOR POSSIBILITIES
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5. DISTRIBUTOR PICK-UP COIL — The new distributor modules look different because they have (7)
terminals.

The Distributor pick-up coil is connected to the module terminals labeled “P" and “N.”

Testing the Distributor Pick-up Coil remains the same as with the (4) terminal module. The examples
of late style modules are shown, one with circuit connections (see figure 3-3).

8. CHARGING CIRCUIT — To by-pass the Regulator (to perform full alternator output) or {full
fielding) on 1981 systems, ground through the “D" shaped hole in the alternator (positioned at the
lower end of the regulator) except it is necessary to enter about 1/4-inch furtherto reach the “TAB."”

NOTE: The earlier type {through 1979) had the TAB positioned 5/8-inch from the outside of the case
and the new alternators have this tab positiocned 7/8-inch inside the case.

A coat hanger bent on oneend witha 7/8-inch end, and about 12 inches long works well for all series.

7. COMPONENTS TESTING — Use the GM HEI! procedures described in this section for 4- and 6-
cylinder or V-6 and V-8 engines as applicable.
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GM Electronic Spark Timing Schematic, 1980
FIGURE 3-3
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GENERAL MOTORS MISAR (EARLY BURN)

GM’s MISAR (microprocessed Sensing and Automatic Regulation) electronic spark timing system incorporates engine
sensors that constantly measure crankshaft position, atmospheric pressure, engine speed & temperature, and manifold
vacuum, and a controller assembly {on-board digital computer/microprocessor) capable of performing thousands of opera-
tions per second that analyzes total sensor input and instantanecusly adapts distributor firing advance far maximum engine
efficiencies.

The MISAR system’s firing voltages are the same as HELI, and both systems utilize the same spark plug wires, distributor caps,
ignition coils, electronic modules and rotors. The MISAR system does not, however, incorporate a timer core, pole piece, or
pick-up coil, or mechanical and vacuum advance mechanisms, because firing results strictly from controlier assembiy
directives to the distributor electronic module. In addition, the MISAR rotor cannot be adjusted by turning the distributor, so
engine timing adjustments require a very specialized procedure. Also, because this system produces the same “high energy”
firing voltages as HE!, secondary ignition system testing (spark plugs, plug wires, etc.) requires specialized equipment and
test procedures.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST POSITION |  RED CLIP BLACK CLIP RESULTS
1. Battery State 0.C. Voits M L With ignition swilch lead wire disconnected lrom distributor {(da not ground}, crank
of Charge Battery Pos, Battery Nag.  |engine for 10 seconds. Meter shoutd read at least 9 voits while cranking. If not, charge
{+} Post {-) Post battery and procesd,

2, Electronic D.C. Volts 8 % With ignition switch on. meter should read less than 25 voIt. f nol, remove the thatrbulor
System Controlier Battery cap. move analyier red ciip to the distributor ground screw at point N and retest, I the
Ground Assy, Ground Neg. (-} Post  Jreading is now less than .25 voly, the ground faul! is jocated between the distribitor and the

Terminal controller assembly, But if the reading is still higher than .25 voil, remove any carrosion,
etg., from the ground screw, tighten firmly, and retest, THE §YSTEM GRGUND MUST
BE OK BEFOHE PROCEEDING WITH TESTS.
3. lgnition 2.C. Volts [ L With ignition switch teed wire disconnacted from the distsibutor and wgnition switch on (do
Switch End of Bastery not ¢rank), meter should read at least 11 volts. Now crank engine lor 10 seconds. Meler
ignition Sw Neg. (-} Post  Ishould read at least @ volts while cranking. If either reading is not OK, replace ignition
Feed Wire Switch. Proceed with test 4
4, lgnition 0.C. Velts J L. With ignition switch on (do not crank). meter should read at leas!t 11 volis I not. check
Switch Controtier Assy, Battery 10 amp ES.T. fuse in fuse panel. If luse is OK. replace ignition Switch
Terminal Neg. {-) Post
5 Static Module vgﬂg'ag;i:l‘gs gg?ﬁgct( Fué;??!:vlu#!fp*ﬁ;)bel:ees With ignition switch on [do not crank). meter should read between 1 and 7 amp. i OK or
-as istributor erminal {X) and en; | i i .
Power Chack [Engins of ignition switch fead wire (B). Attach fower, proceed with test 6. II higher. replace Electranic Module
Analyzer) clamp Amg.
§. Continuity of LO Ohms Y X With ignition switch off, disconnect fower housing harness from distribulor cap and
Colt Primaty 200 Distributor Cistributor remove distributor cap and rotor. With analyzer connected as indicated. meler shouid
“C-7 Terminat | "BATY Terminal [read between .2-1.5 ohms. It not. replace tgnition Coli {located in distributor cap}.
7. Continuity of Hi Ohms Z N With ignition switch off, meter shouid read between 5,000 and 25.000 ohms. if reading is
GoH Secondary 0-200k Coit High Cistributor higher than 25000 chms, repiace tgnition Colt {located in distrivutor cap)
Tensicn Terminal Ground
g. Lower 0.C. Votls T L With lower housing harness and ignition switch feed wire reconnected at distributor cap
Housing Module 8" Battery Neg. and ignition swilch on (do not crank), place analyzer red clig in contact with module
Harness Terminal £} Post terminal B (tes! point 1. Meter should read at least 10 volts. If not, replace Lower Housing
Harness.
9. Lower .C. Volts e} L With ignition switch on (do not crank), place analyzer red clip in contac: with modute
Haousing Module Battery terminal C {test point O}. Meter should read at feast 10 volts. f not. replace Lower Housing
Harness "G~ Terminal MNeg. {-} Post Harness.
10. Circuit thru D.C. Volts Q L With igaition switch tead wire disconnected from distributer tdo nat ground). crank
Cistributor to Cistrisutor Battery Neg,  [engine for 10 seconds. Meter should read between .5 and 2 volts white cranking. i QK.
Conirotler Assy. Connector {-) Post procead with tast 11, )f not OK, proceed with lest 10-A.
Terminat
10-A. Circuit thru 0.C. Volts C L Crank engine for 10 seconds. Meler should read between 5 and 2 volts white cranking,
Qistributer to Controter Assy. Batery Neg. OK. replace connector lead from distribulor at test point G 1o controiler assembly at test
Controlier Assy. Terminai {-} Post points B and €-1 and proceed with test 11, If not OK, proceed with test 10-8.
10-8. Controlter D.C. Volis J4 k. Crank engine for 10 seconds and note meter reading while cranking. Now disconngst
Assembly Controdler Assy. Battery Neg.  [crankshaft seasor connector harness from crankshaft sensor, crank engine for additional
Terminai {-) Post 10 seconds and again note meter reaging while cranking. Both readings should be the
same, and if there is more than 2 volts difference, rapiace the Controller Agsy
1. Crankshalt 0.C. Volts S L With ignition switch on (do not crank). meter should read at least 11 volts. H OK, proceed
Sensar Connector Connector Battary Neg.  |with test 12. If not OK, replace Crankshaft Sensor Conneclor Harness and procaed with
Harness Harness Cavity {-) Fost test 15.°
12. Crankshatt 0.C. Volts T L With ignition switch or (do not crank), meter should read zero volts, If there is any reading,
Sensor Conneclor Conneclor Battery replace Grankshaft Sensor Connector Harness and proceed with test 15. i there is ne
Harness Harness Cavity Neg. {-) Post  {volts reading, proceed with test 13,
13. Crankshalt 0.C Voits u L With ignition switch on (de not crank), meter shouig read betwaen 8 and 10 voits, If OK,
Bgnsor Connector Connector Battery Neg. procesd with test 14. i not O, replace Crankshalt Sensor Conneclor Harness 2nd
riarness Harness Cavity {+) Post procead with test 18"
14, Crankshaft B.C. Volis 21 3 With ignition switch on {do not crank), meter shouid reag between B and 10 volts if not,
Sensor Connactor Connector Battery Neg.  |replace Crankshatt Sensor Connector Harmess. Proceed with test 15
Harness Harness Cavity (-} Post
15. Temperatyre HI Ohms v W NOTE: £ngine must elther be at oparating of room temperature. Test is not vahd if temger-
Sensor -2k Temperature Temperature  Jature is in between. With temperature sensor connector ieads disconnected from sensor at
0-200k Sensor Terminal [Sensor Terminal {test points V and W. mater should read betwaen 1.500 and 2,000 chms when engine is at
normal OPERATING temperature (between 25,000 and §5.000 ahms when angine is at
“room” temperature of 70°F or 21° Q). If nol. replace Temperature Sensor Praceed with
test 15.
18. Temperature LO Ghms v B With temperature sensor lead disconnected at points V and 8 and analyzer connected as
Sensor Connector 4200 End of Contredler Assy [indicated, meter shouig read lass thas 1 okm. If not, repiace connector lead.
Lead Cennactor Lead Terminal
17. Temperature LO Ohms w F With temparature sensor lead disconnected at points W and F and analyzer connected as
Sensor Connector 8-200 End of Controlier Assy. |Indicated, meter should read less than t ahm. If not. replace connector lead
Lead Conneclor Lead Tereninat

"IMPORTANT NOTE: Before condemning any parts, chetk lhe centinuity of all connecting wires, and insure that all connections are ciean. solid and property sgated.
Additional information concerning testing of wiring may be obtained from the apptropriate Genaral Motors Service Manuai.

If the above tests do not isolate the spacific electranie component probiem, erher the Eiectronic Module, Cortrolier Assembly or Crankshafl Sensor is at fault, Reter 1o the
appropriate General Motors Service Manual before making any replacements. and snsure that the engine perlarmance problem is not due to faulty plug wires,

distributor cap. etc. 2-38
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GENERAL MOTORS
1980 ELECTRONIC SPARK CONTROL IGNITION SYSTEM

The Electronic Spark control (ESC) ignition system is used on 1880 General Motors 231" (VIN3) V6 amd
301" (VIN T and W} V8 engines. ESCis a closed loop system that controls detonation by adjusting spark
timing. :

There are three basic components to the ESC system: an ESC controller, detonation sensor and the
distributor. The distributor isan HEI unit containing a 5-pin ESC HE! electronic module. it must notbe
interchanged with other HE| modules.

The ESC controiler has no memory storage. Failure of the controller results in no ignition, noretard, or
full retard. The detonation sensor is located in the intake manifold. Failure of the sensor results in no
retard,

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLIP R ESULTS
1. Battery State D.C. Volts B A With ignition switch feed wire disconnected from distributor (do not
of Charge Battery Pos. Battery Neg. ground). crank engine for 10 seconds. Meter should read at least
{+} Post {-) Post 2 volts while cranking. If not, charge battery and proceed.

2. Electronic G.C. Voits 8 N Disconnect the Distributor 3-wire connector, use wire adapter,
System Battery Pos. Distributor meter shouid read battery voltage - if not, move black clip and
Ground {+) Post Ground touch Dist. metal housing. If it now reads battery voliage, the

Terminal ground wire or ground connection inside of the Distribulor is at
fauit and must be corrected before proceeding,
3. Ignition D.C. Volts D A Disconnect switch wire from Distributor battery terminal. With the
Switch End of Ignition Battery Neg. switch “off" meter should read zera “0" volts, turn switch “on"
Sw. Feed Wire (-} Post meter should read battery voits, crank engine, meter should read
at least 9 volts, Reconnect Dis. 3-wire harness.

4. Continuity LO Ohms F J With ignition switch off, remove distributor cap and rotor, and dis-
of Coil G-200 Distributor Distributor connect lower housing harness. Meter shouid read between 0 to 1
Primary "CU-Tarming! "BAT” Terminatl ohm. ¥ above 1 chm, replace ignition Ceit {located in distributor

cap).

5. Continuity Hl Qhms M F&N With ignition switch oft, meter should read between 6,000 znd
of Coii 0-200k High Tension Distributor "C-" 30,000 chms. f meter reads higher than 30.000 ohms, replace lgni-

Secondary Terminal GRD Terminal tion Coil {located in distributor cap). Also inspect rotor, ¢oil and
distributor cap for carbon tracking, etc., and replace as indicated.
6. Pick-up Coil Hl Ohms b i Linplug wire connectors from module. Ignition off. Meter should
Resistance 0-2k Pigk-up Lead Pick-up Lead read 300-1,500 ohms. If not in limits, replace pick-up coit.
7. Pick-up Coil Pick-up | H Disconneet ignition switch feed wire from distributor {do not
Assembly Output Pick-up Pick-up ground). With pick-up leads connected to module, crank engine for
Cutput Lead tead 10 seconds. Meter should read 1.5 voits or more while cranking.
1 not, proceed with test 7-A,

7-A. Pick-up Pick-up | " With Ignition switch off, discornect pick-up leads from module.

Coil Assembly Output Pick-up Pick-up Now crank engine for 10 seconds. If meter now reads 1.5 valts or
Quiput Lead Lead more white cranking, replace the Electronic Moditte.* But if

reading is still not OK, replace Pick-up Coil Assembly.

“IMPORTANT NQTE: Before condemning any parts, check the continuity of all connecting wires, and insure that all connections are ciean, solid and prope-riy
seated. Additienal information concerning testing of wiring may be obtained from the appropriate Generat Motors Service Manual.

If the above tests do not isolate the specific electronic component probiem, the Electronic Module is at fault. But before replacing it. insure that the
engine performance problem is not due to faulty plug wires, distributor cap. etc.
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GENERAL MOTORS 1980 ELECTRONIC SPARK TIMING

Electronic Spark Timing (EST) is used on 1980 California {and some low altitude) Buick, Chevrolet,
Oldsmobile and Pontiac models with 3.8L {(VIN A) VB engines. Itis also used on Oldsmobile 4.3L {(VINF)
V8 engines that use the C-4 emission system, as well as Federai Cadillac Eidorado and Sevilles with 6.0
V8 engines that use the Digital Electronic Fuel Injection (DEFI) system.

T?ne distributor used with 1980 EST does not have a vacuum advance unit or mechanical advance
weights. It makes use of a 7-pin electronic control module (EST HEI) inside the distributor. Previous
EST systems (1977 and 1978) used 4-pin or 3-pin modules.

The EST HEl module and harness are not interchangeable with other HE) modutes. The 1980 harness is
equipped with an external pigtail for connection to the C-4 or DEF| system’'s electronic control module,
Jo'{E{:ated in the passenger compartment.

Ajmagnetic decoupler or shield is located below the rotor to protect the electronic circuits from false

ipulses from the magnetic field of the ignition coi. "
! ‘

O%ﬁer components of the EST system for 1880 inciude engine sensors., supplying such inputto the ECM
asisystem power, ignition on signal, engine crank signal, throttle switch, distributor reference puises,
manifold absolute pressure, ambient pressure and engine coolant temperature.

COMPONENTS | SELECTOR ANALYZER CONNECTIONS
TEST POSITION RED CLIP BLACK CLIP R ESU LTS
1. Battery State D.C. Voitls 8 A Disconnect ignition switch feed wire from distributor (do not
of Charge Battery Pos, Battery Neg. ground} and crank engine for 10 seconds. Meter should read at
{+) Post {-) Post least 9 voits. If not, charge batiery and proceed,

2. Electronic D.C. Volts | B N Discannect the Distributor 3-wire connector, use wire adapter,
System Battery Pos Gistributor meter should read battery voltage — it not. move black clip and
Ground {+} Post Gnd. Terminai | touch Dist. metat housing. If it now reads battery voltage, the

ground wire or ground cennection inside of the Disteibutor is at
fault and must be corrected before proceeding.
3. lgnition D.C. Voits D A Disconnect switch wire from Distributar battery terminal. With the
Switch £nd of Ignrition Battery Neg. switch "off” meter should read zerg "0 voits. turn switch “on”
Switch Feed {-} Post meter shouid read battery volts, grank engine, meter should read
Wire at least @ volts. Reconnect Dis. 3-wire harness.

4. Continuity LG Ohms F J With ignition switch off, remove distributor cap and rotor. and dis-
of Coil 0-200 Distributor Distributor connect lower housing harness. Meter shouid read between 0 10 1
Primary “Cr-Terminat "BAT” Terminal |ohm. If above 1 chm. replage Ignition Coit (located in distributor

cap). . . . ..

5. Continuity Hl Ohms M F&nN With ignition switch off, meter should read between 8000 and

of Coil 0-200k High Tension Distributor “C-" 130,000 ohms. ) meter reads higher than 30,000 ohms, reptace Igni-
Secongary Terminal GRD Terminal tion Coil {focated in distributor cap). Aiso inspect rotor, coil and
distributor cap for carbon tracking, etc., and replace as indicated,
6. Pick-up Coil Ht Ohms H i Unplug wire connector from moduie. Ignition off. Meter should
Resistance 0-2k Pick-up Lead Pigk-up Lead | read 500-1,500 ohms. If not in limits, replace pick-up coil.
7. Pick-up Cail Pick-up i H Disconnect ignition swilch feed wire from distributor {do not
Assembly Qutput Pick-tip Pick-up ground). With pick-up leads sonnacted to module, crank engine
Qutput Lead Lead for 10 seconds. Meter should read 1.5 voits or mare while crank-
ing. if not, procaed with test 7A.

7-A. Pick-up Pick-up 1 9] With ignition switch off, disconnect pick-up leads from module.

Coif Assembly Output Pick-up Pick~up Now crank engine for 10 seconds. If meter now reads 1.5 volls or
Qutput Lead Lead more while cranking, raplace the Elecironic Module.” But i
reading is still not OK, replace Pick-up Coil Assembly. -

“IMPORTANT NOTE: Befora condemning any parts, check the continuity of all connecting wires, and insure that all connections are clean, solid and properly
seated. Additionai information concerning testing of wiring may be obtained from the appropriate General Motors Service Manual.

If the abave tests do not isolate the specific electronic camponent problam, the Electronic Module is at fault, Bul before replacing it. insure that the engine
performance problem is not due to faulty plug wires, distributor cap, etc,
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INTERNATIONAL HARVESTER IHC
HOLLEY BREAKERLESS IGNITION SYSTEM

-2§I'he international Harvester Holley Breakerless electronic ignition system utilizes a stationary
distributor sensor unit mounted in the distributor housing; a rotating gear-shaped trigger wheel
]  ounted on the distributor shaft, and an electronic ignitian control unit. The BID systemis not a “high
energy” secondary voltage system.

Basic system operation is as follows ... An oscillating signal is transmitted through the distributor
sensor unit from the control unit, and as each “tooth” of the trigger whee! rotates to direct alignment

@vith the sensor, the signal’'s amplitude i
ﬁng transistor to turn “off.”
oil secondary.

-y

R

Ko

s modulated, or changed. This causes the control unit's switch-
with the primary circuit being interrupted and firing voltage induced in the

OTE: Before performing these trouble-shooting tests to isclate the cause of a no-start. hard-start or rougierunning condition,=:

HECK DISTRIBUTOR SENSOR UNIT AIR GAP and adjust

COMPONENTS | sELECTOR ANALYZER CONNECTIONS
TEST . POSITION RED CLIP BLACK CLIP RESULTS
1. Battery D.C. Voits g A Remove and ground coil high tension wire and crank engine for 10
State of Battery Pos. Battery Neg. seconds. Meter should read at least 8 volts while cranking. # not.
Charge (+} Post {-} Post charge battery and proceed.
2. Electronic 0.C. Volits B J With ignition switch on {do not crank) and coi tigh tension wire
System Battary Module reconnected at coil. meter should read between 11 and 13 voits. If
Groung Pas. (+) Ground not, check continuity and connections of connector lead from
Past module to ground {point J) and retest. I stiit not QK. system
ground is faulty and MUST BE CORRECTED BEFORE
PROCEEDING WITH TESTS.
3. Ignition D.C. Voits ] A With ignition switch on (do not crank). meter should read between
Switch Coil Battery 1 and 13 volts. Now crank engine. Meter should read at least 9
Pos. (+) Neg. (-) volts while cranking. If both readings are OK. proceed with test 4.
Terminal Post But i either or both readings are not OK. reptace fgnition Switch.
4. Continuity LO Ohms c (5] With ignition switch off and coil negative lead disconnected from
of Coit G-200 Coit Pos. {+} Coll Neg. {- ¢oil. meter should read between 1.25 and 1.40 ohms. If OK, replace
Primary Terminal Terminat Electrome Igniticn Control Unit” {modute}, i not OK. replace
Igniticn Coil.
5. Continuity Hi Ohms ] E With ignition switch off and coil negative lead disconnected frem
of Coil 0-20k Coil Pos. {+) Coil High Ten- | coil. meter shouid read between 9.400 and 11.700 chms. If not.
Secondary Terminal sion Tower replace lgnitfon Coit
!é 6. Continuity LO Ohms H ! With ignition switch off. meter’ sHould read between 1 and 4 ohms.
& of Distributor 0-200 Distributor Con- | Distributor Gon- | If not. repiace Distributor Sensor Unit.
3 Sensor Unit nector Lead nector Lead
b Cavity Pin
] 7. Short in HI Ohms 1 A With ignition switch off, meter shouid not move, i there is any
Distributor 0-20k Distributor Battery Neg. chms reading. replace Distributor Sensor Unit.
Sensor Unit Conneclor {-) Post
Lead Pin
8. Distributor With ali leads and harnesses reconnected for ngrmal oparating and
Sensor Unit Nat Used ignition switch on (do not crank), remave coil high tension wire
of Module from distributer cap and place approximately 1/2-inch from a good
engine ground. Using a jumper wire, momentarily make
i [NOTE: Perform this test only if tests 1-7 have not isolated the problem,| contact between madule connector lead pin (G} and moduie con-
¥ Mfauity plug wires, distributar cap, etc. nector tead cavity (F). if a spark occurs from the distributor end of
i the coil high tension wire, replace the Distributor Sensor Unit, |f no
b4 spark oceurs, replace the Electronic lgniticn Control Unit® (module).
'&RPORTANT NOTE: Betore condemnring any paris. check the continuity of ail

X

S

T R SRR

‘;&

to manufacturer's specification.

s, distributor cap, efc.
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A connecting wires, and insure that all connections are clean, solid and properiy
seated. Additional information concerning testing of wiring may be obtained from the appropriate International Harvester Service Manuat
p

i the above tests do not isolate the specific electronic compaonent problem, t

he Electronic Ignition Control Unit (Modufe) is at fauit. Sut before replacing
: insure that the engine performance problem is not due to faully ptug wire
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INTERNATIONAL HARVESTER IHC
HOLLEY BREAKERLESS INGITION SYSTEM
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¢ INTERNATIONAL HARVESTER
. PRESTOLITE BREAKERLESS IGNITION SYSTEM

;,'-Intemational Harvester introduced the Pres!o'iite"Br-éakeriess Electronic Ignition System Load midway
“through the 1978 model year. The system contains a special distributor with internal electronic unit and

-normal coil. High voltage spark plug wires and distributor-cap and rotor are used in this system.

iThe distributor contains a rotating trigger wheel, $ensor '¢oil, electronic controi unit, rotor, shield and
:advance mechanisms. The trigger wheel and sensorcoil yeplace breaker points, The shield prevents
ll'tigh voité;ge imputses from affecting operation c;')jithénéiectronic unit and as'a spacer to maintain the
i istributgr cap at a specific height for rotor clearance. '

istribut_fo'i's in this system use

a _(I;ieﬁtrifug.alkspark adyance system. Some models incorporate a vacuum

i TR i Ao g . - DLt ; : . .
fnechanism that works with the centrifugal unit to provide proper advance under all engine operating
5 Y *x‘ . — (] = "~ l
0 Ondl_t_LQl%ﬁ P R ; ;
1 i’ e
i b ) - ; -
:_ COMPONENTS | SELECTOR AENALYZEH CONNECTIONS— { - ‘w
® TEST POSITION RED CLiP BLACK CLIP RESULTS
1. Primary DC volts ‘ o] A Turr ignition switch on. Voltage shouwld be 1 vait of battery
ignition Voltage Coil Positive Battery Neg. voltage. If low, charge battery and proceed.
(*) Terrairal {~} Terminai :
2. Ignition G C Volits C A Crank engine. Meter should read at sast 9 volls. L.ow reading with
Switch Colt Positive Battery Neg. charged battery means replace Ignition Switch,
(+} Terrninal (-~} Terminal
3. Continuity .G Obhms C [n} Ignition switch off, Disconnect coil negative lead. Meter should
of Coit 6200 Coit Positive Coil Negative read 1.2 to 1.4 ohms. if not, replace coil.
Primary {*) Terminal {-) Terminai )
4. Continuity Hi Ohms c E ignition switch off. Coil negative lead disconnected. Meter sheuld
of Coil 0-20k Coll Positive Coii High read 9,000 to 12,000 chms, If not, replace coil. s
Secondary (+) Terminai Tension Tower
5. Electronic D C volts o A Ignition switch on. Touch face of sensor with small screwdriver.
Control Unit Coil Negative Battery Neg. Voltage sheuld increase to 12-13 volts. Remove screwdriver.,
Operation (-} Terminal (-) Terminai vollage shoutd drop to 5-8 volts. If meter reading is not within
(ECL) limits, replace ECU,
#
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