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IMPORTANT

The information in this manual will serve os a general guide for engine
tune=up and charging system tests and adjustments,

CONSULT THE VEHICLE SERVICE MANUAL FOR SPECIFIC TUNE-UP
INFORMATION AND TEST PROCEDURES, ALWAYS FOLLOW THE
MANUFACTURER*'S SPECIFICATIONS AND TEST PROCEDURES FOR
ADJUSTING DWELL ANGLE, IDLE SPEED AND CHARGING SYSTEM
OUTPUT, ESPECIALLY VEHICLES WITH MODERN ELECTRONIC
IGNITION AND EMISSION CONTROLS., DO NOT ATTEMPT 7O
SERVICE VEHICLE WITHOUT MANUFACTURER'S INSTRUCTIONS,

The following is a list of publishers who have service manuals available for your
specific vehicle at a nominal cost. Write to them for availability and prices, specifying
the makae, style, and model year of your vehicle.

A. E. A. Tune-Up Charts National Service Data Book
Automotive Electric Assn. ~ National Automotive Service, Inc.
1301 W. 22nd St., Suite 202 Div. Glenn Mitchell Manuals, Inc.
Executive Plaza Building Box 10465
Dak Brook, I11inois 60521 ‘San Diego, California 92110
Chilton's Auto Repair Manual Chrysler Corporation
ChiTton Company Service Publications Dept.
56th and Chestnut Streets 26001 Lawrence Ave.
Philadelphia, Pennsylvania 19139 Center Line, Michigan 48015

|
GM Diagnosis and Repafr Manual Helm Incorporated
GM DR Manual Headquarters P. 0. Box 07150
P. 0. Box 1185 Detroit, Michigan 48207

Southfield, Michigan 48075

Motor's Auto Repair Manual
250 W. b5th Street
New York, N. Y. 10019

FULL 1 YEAR WARRANTY

IF, WITHIN 1 YEAR FROM THE DATE OF PURCHASE, THIS AUTOMOTIVE TEST
INSTRUMENT FAILS DUE TO A DEFECT N MATERIAL OR WORKMANSHIP,
RETURN IT TO THE NEAREST SEARS STORE THROUGHOUT THE UNITED STATES,
AND SEARS WILL REPAIR OR REPLACE T, FREE OF CHARGE.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO
HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE.

SEARS, ROEBUCK AND CO.
DEPARTMENT 698/731A
SEARS TOWER
CHICAGO, IL 60684
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7.

RULES FOR SAFE AUTOMOTIVE TESTING
READ CAREFULLY

Read this Owner's Marual and these
Rules for Sofe Automotive Testing care-
fully, Failure to follow instructions
and safety rules could result in serious
bodily infury and/or domage to the
Imstrument,

Before starting the engine, set the park~
ing brake and place gear selector in
NEUTRAL on standard transmissions or
PARK on automatic transmission,

The warbon monoxide in exhaust gas is
highly toxic. To avoid asphyxlation,
always operate vehicle in a well-
ventilated area. If vehicle is in on en-
tlosed area, exhaust should be routed
directly to the outside via leakproof ex=
haust hose,

When operating any test Instrument from
an auxiliary battery, connect a jumper
wire between the negative terminal of
the auxiliary battery and chassis ground

on the vehicle under test for negative
ground systems, For positive ground
systems, connect the jumper wire to the
positive terminal of the auxiliary battery
and chassis ground on the vehicle,

When working In a garage or other en-
¢losed orea, auxiliory botrery should be

locoted at least 18 inches above the floor

to minimize the possibility of sparks
igniting gusoline vapors and causing an
explosion.

An automobile battery is capable or pro-

ducing very high currents. Therefore,
exercise reasonable care when working

near the battery to avoid electrical con-

nections through tools, wristwatch, etc.

Avoid contact with battery electrolyte.
It can eat holes in clothing, burn skin
unid cause permanent damage to eyes,
Always wear splash proof safety goggles
when working around the battery. If
battery electrolyte is splashed in the
eyes or on skin, immediately flush the
affected area for 15 minutes with lorge
quantities of clean water. In case of
eye contact, seek medical aid.

The gases generated by o charging bat-
tery are highly explosive. Do not
smoke or permit flame or spark to occur
near o battery aof any time, particular-
ly when it is charging. Any room or

8.

1.

12,

13,

compartment containing charging bats
tertes should be well ventilated to
prevent accumulation of explosive
gases. To avoid sparks, do not disturb
the battery charger connections while
battery 1y charging, and always tuen
charger off before disconnecting the
battery ctips. When removing or re
connecting battery cables, moke sure
lgnition swifch and all accessories are
turned off,

Never add acid to a battery once the
battery has been placed in service.
Doing s may result in dangerous
spattering of electrolyte,

Keep hands, halr, necktie, loose
clothing and test 1eads well away from
fan blade, fan balt, power steering
belt, air conditioner belt and other
moving engine parts, as serious injury
could result from entanglement .

Do not touch hot exhaust manifold,
radiator or high=voltage spark plug
and cofl termingls. Spork voltages are
not normally lethal but an fnveluntary
jerk of the hands or arms caused by

electrical shock may result in injury,

Naver look directly into corburetor
throat while engine is cranking or
running. A sudden backfire can couse
sarfous burns.

To avold the possibility of o flash fire,
do rot smoke or permit flame or spark
to occur near carburetor, fuel line,
fuel filter, fuel pump or other poten-
ttal sources of spilled gasoline or
pasoline vapors.

Never remove radiotor cop while the
engine s hot. Hot coolant escaping
under pressure can cause serious burng,

The jack supplied with the vehicle
should be used only for changing wheels.
Never crawl under cor of run sngine
while vehicle is on jock,

When making electrical test connec~
tions to the vehicle, do not use the
catburetor or other fuel system compow
nents as o ground connection, as o
spark could ignite the gasoline vapors
ond cause o fire or an explosion,



DESCRIPTION

1. METER, Provides following scales~
s Low Ohms X 1, 0 to 1,000 Ohms (10

2,
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FRONT PANEL AND CONTROLS
FIGURE 1

6. BLACK - OTHER TESTS SOCKET. In-

Ohms center scale), Hi Ohms X
1,000, (10,000 Ohms center scale),
RPM Hi 0-6000, Lo 0=1200 RPM,
Volts 0«16 Lo, 0-32 Hi. Dwell 8
cyl, 9-45° , 4 cyl. 0-90°, 6 cyl.
0-60° , Amps, Pomts 0~3.2 Volts,
Alte mafor—good/defecﬁve zones,

ZERO ADJUSTER. Meter pointer
ad{ustment, If pointer is not on zero,
slowly rotate this plastic slotted screw
right or left to set pointer on zero
line. Check before testing.

RED AMPS SOCKET.
on Amps lead.

Insert RED plug
WHITE OHMS SOCKET. Insert WHITE
plug on Ohms lead.

BLUE RPM PICK UP SOCKET. Insert
Blue plug on inductive pickup lead.

7.

8.

9.

sert BLACK plug on test lead.

OTHER TESTS SELECTOR SWITCH.

Always place switch In CENTER posi~

tion for all tests, indicated by function
switch (No.8) above. Use left hand posi -
tion for charging Amps and right hand
position for starting Amps. ALWAYS
return switch to center position when

Amps test is completed.

FUNCTION SELECTOR SWITCH. Used
to select meter range for each test.

A description of sach test function is
described on puge 4.

RANGE SELECTOR SWITCH, Select

for HIGH or LOW scale range for VOLTS,
RPM, or OHMS depending on the test
being performed.

3



Function Selector

Alternator

Volts
®

Points o

RPM Inductive Tach

Dwell
¢

e OhMs

FUNCTION SELECTOR SWl'T'CH POSITIONS

FIGURE 2

POINTS. 3.2 Volt Lo scale~provides
point condition on scale. Also used
for locating voltage drops in elect-
rical starting and charging system.

VOLTS. Used to indicate battery
charging and starting conditions,
Use 16 volt Lo scale for 12 volt systems,

and 32 volt (i) scale for 24 volt
W!fems.

3. ALTERNATOR. Indicates alternator

condition on GOOD or DEFECTIVE
scale with engine running. [t will
detect open or shorted diodes or
windings. .

4,

5.

RPM. Provides 1200 or 6000 RPM
engine speed reading. See item 9
Page 3, Use Lo~1200 RPM range for
all Lo speed carburetor idle tests
and Hi- 6000 RPM range for high

speed tests.
t

DWELL. Used to check point dwell
on breaker point |gntt¥cm systems.

Read 457 scale for r ( 0 scale
for & ¢yl, and 90 sco e for 4 cyl.
engines.

OHMS. Hi & Lo =« used to measure
electrical resistance in Ohms, on
ignition cables, ballast resistors,or
ignition coil windings. Select Hi or
Lo position. See Item 19 Page 3.

IMPORTANT: The above function tests will
NOT WORK on meter unless other
tests selector switch, [TEM
Nce 7 Page No. 3) is in CENTER
POSITION for OTHER TESTS.

NOTE: The Ohms test operates from an

internal 9 volt battery and incorperates

automatic internal zero calibration,

No external zero adjustment is required.



IGNITION
KIT

@ ACCESSORIES
FIGURE 3

FOREIGN SPARK PLUG ADAPTER.

|. BATTERY POST ADAPTER. Used in 6.
electrical systems tests with 100 Amp Used to make ignition cable tests.
and 400 Amp shunts,
7. G.M, DIAGNOSTIC CONNECTOR.
2. SIDE MOUNT ADAPTER, Used with ADAPTER. Used to make tests on
Battery Post Adapter on batteries with G oM. cars equipped with the diag=-
side terminals. nostic connector,
3. JUMPER LEAD, Used in electrical sys- 8. PRIMA‘RY COIL ADAPTER, Used to
tems tests, provide edsy hook-up on ignition sys-
tems with insulated coil primary con-
4, ALTERNATER FIELD PLUG CONNECT~ nactions. '
OR, Used in "A" & "B" circult aiter«
nator output tests,
9. H.E.l., ADPTER. Used to provide
5. DOMESTIC SPARK PLUG ADAPTER, Dwell connection on G.M, H.E.I.
Wsed to make ignition cable tests, systems .
TEST LEADS
FIGURE 4

The plugs and sockets are pol -
arized to insure correct attach-
ment, The socket has a groove
on each top corner. The plug
has o mating ridge on the inside
of the top corners,

POINTS, VOLTS,
AND DWELL




CLOSE STARTER
SHUNT FOR
STARTER AMPS
OPEN FOR
CHARGING
AMPS

AN

& nqme Amlych

CAININT L [ IWIND FuUn LIivJING 1O 1 O

BREAKER POINT CONVENTIONAL IGNITION SYSTEMS

METER ZERO ADJUSTER. Before con-
necting any test leads, always check
meter pointer zero position, If not on
zero, slowly rotate adjuster with pro-
per size flat screwdriver and set point-
er on zero line.

LEADS. Insert all three test leads
into matching color sockets on panel,
Connect leads as illustrated below.
Install buttery post adapter on the
negative ground battery terminal as
shown .

Cennect RED ¢lip to battery positive

(+) terminal.

Connect BLACK clip to batfery neg-
ative («) GRD terminal.

T wwrraman o

T el

AR M e

A WRENCH,

e TIGHTE
[ﬂ“w THIS SCREW
TO STARTER AND ALTERNATOR

TO GROUND
ON ENGINE

HESE NUTS MUST
BE TIGMTENED WITH

6.

74

8.

0.

Connect the GREEN clip to the dis~
tributor terminal on coil primary,
Attach RPM induction pickup to
spark plug cable as close to distribu-
tor cap as possible. ‘Jaws must be
fully closed.

DO NOT connect OHMS clip.

Engine must be at operatmg tempera~
ture before testing, Proceed with tests
as outlined in this manval.

Starter Amp shunt must remain closed
at all times except for charging sys=
tam test as indicated, Damage to
Battery Adaptor can occur if the
above instruction is not followed.

JAWS MUST CLOSE SO UPPER AND LOWER PLUG WIRE TO ¢
‘ IN A
POLE PIECES TOUCH EACH OTHER @ THIS GAP

TACH PICK=UP MUST BE AS
CLOSE TO DISTRIBUTOR CAP
AS POSSIBLE

SCREW POST INTO BATTERY
TERMINAL BEFORE INSTALLI
RED BATTERY POST ADAPTER.
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CONNECTIONS FOR ENGINE TESTS
ELECTRONIC IGNITION SYSTEMS

Connect test leads as Instructed on Proceed with tests as outlined in this
previous page for BREAKER POINT manual--Omitting those tests which
systems and as illustrated below with apply only to BREAKER POINT SYSTEMS

the following exception; See Test Number
I$ for proper connection of the GREEN

c“p.
Engine must be at operating temperature *  Always close starter shunt béfore
before testing. starting engine,

@ — PLUG WIRE TO BE

SEE PAGE No. 6 FOR NUMBER IDENT-
IFICATION,

JAWS MUST CLOSE S5O UPPER AND LOWER
POLE PIECES TOUCH EACH OTHER

S SN (parrgMan
. Enginc Analyzer
o

CLAMP TACH PICK~-UP MUST BE
CLOSE TO DISTRIBUTOR CAP AS
POSSIBLE

£
See Test

Number |5 for
connection

FIGURE 7

CLOSE STARTER SHUNT
FOR STARTER AMPS
OPEN FOR CHARGING

AMPS \

DISTRIBUTOR MAGNETIC
PICK=UP CONNECTOR.

NS THIS SCREW
ﬁé STARTER AND ALTERNATOR



Test Number 1--Starting and Cranking Voltage

1. Place function switch in the VOLTS position. Engine must be disabled
to prevent starting for this test. On ELECTRONIC IGNITION, disconnect
battery cable at coil or unplug pickup coil connector at distributor
or ground HT secondary Tead on any external coil system. ,

2. Close starter amp shunt (See pageg, Figure 6) before operatingstarter.

3. Have an assistant turn the ignition switch to the START position and
operate starter for 15 seconds. Observe battery voltage reading
with engine cranking, (Figure 8). !

4. A battery in good, fully charged condition should read a steady 9 volts
or more.

5. If the battery voltage reads below 9 volts, recharge battery to full
charge condition. o

6. Excessive fluctuating voltage reading (over 1 volt) can be caused
by a starter in poor condition due to worn bearings, dirty commutator,
a defective battery or corroded starter cables., Clean, tight connecw
tions are a must throughout the starter system.

Wigh
1-33 s
O‘WM

i STARTING AND CRANKING

VOLTAGE TEST CONNECTIONS

FIGURE 8
BATTERY VOLTS
RED ——
BLACK cLIP -..\I
e SOLENOID
P L RED |

iiiiii = —r _EL!P ! ”.

” TERMINAL"S" — =

‘ k\;‘l 9 ,

’“ BATTERY STARTER Moroa\{ J ENGINE

GROUND

~ Test Number 2--Starter Current Draw

1. Place center slide switch to the right hand starter amps position.
Operate starter and note starter current on the 400 Amp scale, (Figure 10),
Compare to specifications. IMPORTANT--Always return switch to center
position for other tests when amps reading is completed{Also see Figure 15}.
2. 1f battery-starter test is normal (a steady reading over 9 volts),
proceed to Test Number 4--Charging System Voltage and Current.
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CLOSE STARTER
SHUNT FOR
STARTER AMPS
OPEN FOR
CHARGING
AMPS

TO GROUND
ON ENGINE

THESE NUTS MUST .
BE TIGHTENED WITH '
A WRENCH. STARTER AMPS

o THIS SCREW , . . Ly,
[):o' STARTER AND ALTERNATOR Starter cm’;;"g&?";‘?h Position
Connections For Stanting & Chargding
Current Measurements
FIGURE 9

Test Number 3--Starter Circuit Voltage Loss

1. Disconnect all tester leads. Use only the BLACK PLUG battery-dwell
lead for this test. Use the BLACK and GREEN test clip for voltage
loss tests.

2. Place function switch in POINTS position and read 3 volt points
scale. Each division is .1 volt.

3. Disable engine to prevent starting by grounding HV lead of the coil
as shown below. On HEL or electronic systems disconnect battery
Jead at coil or unplug distributor pickup coil connector.

4. Refer to starter system i1lustrated below. Connect GREEN and BLACK
clips across each section of circuit shown by numbers (1.243-4 etc.).

5. A1l readings must read .2 volts (2 div) or less for normal conditions.
Reverse test leads 1f meter reads backwards.

6. High readings will be caused by corroded or loose connections at
battery terminals, cables or a worn solenoid.

Conneciions For Voltage
Loss Measurements

FIGURE 11

Lo
SOLENOID

. @ (riiap g ~
<.
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7. Remove and clean battery terminals and cable terminals in a warm
water solution with baking soda to dissolve corrosion. Tighten nuts
on starter solenoid terminals. Readings below B volts at the starter
usually indicate a defective starter cable or burned solenoid con-
tacts. Replace defective parts as required for good starter per-
formance.

8. Replace worn or corroded cables as required to correst condition.

9. Do not crank for more than 15 seconds at & time. Allow starter
motor to cool off for 30 seconds between tests.

10. When tests are completed, reconnect coil for normal starting.

Test Number 4--Charging System Voltage and Current

The function of the charging system is to keep the battery in an optimum
state of charge, to provide the necessary current to start the engine,
and operate the electrical systems when the engine 1s running. The
battery 1s charged by an alternator that is driven by a belt connected

to a pulley on the engine crankshaft. The alternator generates an alter-
nating current (A, C. ) that is converted by internal diodes into direct
current (D. C.) to charge the battery. A regulator is needed in the
charging system because the alternator output voltage increases as the
engine speed increases. The regulator keeps the alternator output voltage
at a safe upper limit so the battery will not be overcharged and the
headlights and accessories will not be damaged by excessive voltage.

1. Place function switch in the VOLTS position. The Center S1ide Switch
must be in the OTHER TESTS position.

2. Slide the RANGE SELECTOR switch to the LOW range (0-16 volts) for
12 volt systems or to the HIGH range (0-32 volts) for 24 volt sy-
stems. Read test results on the appropriate VOLTS scale.

3. Be sure the shunts are in position on the Battery Amps Adapter as
shown in Key No.l Pageb , before starting the vehicle.

CAUTION: TIGHTEN ALL NUTS ON THE BATTERY ADAPTOR FIRMLY WITH A WRENCH
TO AVOID EXCESSIVE HEAT AND POSSIBLE SHUNT DAMAGE.

4. Before performing Step 5, start the engine and allow 1t to run for
10 to 15 minutes or until the engine compartment is warm, then shut
it off. In order to obtain proper results from this test, the
battery must be partfally discharged. To accomplish this, switch
on the headlights and put the blower on HIGH for a minimum of one
minute, or remove the distributor wire to prevent the car from
starting and crank the engine for about 30 seconds, then follow step 5.
5, Start the engine. Operate at a fast idle (approximately 1500 RPM).
Open the starter amps shunt. Note the battery charging voltage. The
meter should read over 12 volts and slowly rise to regulated voltage
in a few minutes (15 1/2 volts maximum).(Figure 12)
6. Move the Center Slide Switch to the CHARGING AMPS position and note
the alternator charging rate compared to vehicle specifications. (Figure 12)
Shortly after starting, an alternator in good condition should charge
from 50 to 80% of 1ts rated capacity, and slowly decrease as the
battery regains its charge. The charging voltage will slowly rise
as the ampere rate decreases and maximum regulated voltage is obtained.
7. Move the Center Slide Switch to the OTHER TESTS position again for
voltage reading and operate the engine at fast idle until the
charging voltage stops increasing. Note the maximum voltage and compare
to vehicle specifications.
8. 1f the charging voltage exceeds 15 1/2 volts or as specified, replace
or adjust the voltage regulator. If the voltage reading is too high,
the defect could be:
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DEFECT ACTION
A. High resistance in the ground Clean and tighten all ground
circuit connections
B. Regulator set too high Adjust to the proper setting

(If adjustment is possible)
Most late model vehicles use

a8 regulator which s of solid
state design and cannot be
adjusted. These must be re-
placed when they are defective.

€. Defective regulator Replace Regulator

If the voltage reading is too low, the problem is either in the alternator,
regulator, or the battery.

9. If charging voltage DOES NOT slowly INCREASE, this may indicate a
defective alternator. Rotate the Function Switch to the alternator
position, turn Tights on and operate the engine at approximately 1200
RPM. Read the alternator scale. A reading in the gray defective
zone indicates defective diodes or windings in which case the alternator
diodes and windings are functioning properly.(Figure 12).

10. If a low or no charging rate is indicated, check alternator output
under full field conditions by removing voltage regulator control
action. (See pages12& 13 for connections.) To apply full field
voltage for maximum output, refer to vehicle specjfications to
determine whether type "A" or "B" system is used for proper field bypass
connections.

Alternator

wtarhng

ALTERNATOR

CHARGING CONDITION

%’bﬁ
AMPS Amps (“ ) Ampe

FIELD WIRES

CHARGING TO REGULATOR

VOLTS

FIGURE 12
CHARGING AMPS & VOLTS



I00A THARGING

40 &0 SHUNT
. 20 ‘ )l;l.).l.l.l.l.l.luuilu %Lﬁo‘(
e oo BATTERY KOST ADAPTER CONN-
ECTIONS FOR ALTERNATOR TE51
starting
gHARGING Other Toste FIGURE 14
MPS Amps :
o (M )&, e
P RE—
FIGURE 13
HOTE: If the AMPS indicates below JUMPER
zero (left) during CHARGING or L |
STARTING, reverse the leads as PLUG \;;;_‘J_}Q
shown. FIGURE 16
Caution: DO NOT pull on the wires. [f
necessary, grasp the terminal with pliers
to remave it, “A” CIRCUIT
FIGURE 15 (Electronic Voltage
Regulator)

Remove fleld lead (green wire) from
the alternator field terminal. Connect
jumper wire from the alternator field
terminal to ground.

Insert screwdriver not more than |
inch in end frame hole, ground tab
to frame with screwdriver, No
additional adapter is needed.

Qutput FIGURE 17 B

Remove Terminal <1

Field Lead\ ~ &Y End

(Gree;\ \ VIS Frame

Wire /O Hole
Field Terminal

(Horizontal)

Jumper (Vertical)
-t It (Blue Wire) DELCO

CHRYSLER  womnect /umPer
Remove cap from the field Stator
terminal. Connect jumper Termina!l FIGURE 17 C

wire to field terminal and
ground. Ground Terminal (&8

INTEGRAL DESIGN
FORD

\ Fie!d Terminal

Regulator

Regulator Exciter Terminal
(to Ignition Switch)

Ground with
Jumper Wire



Pace 13
“B” CIRCUIT {External Voltage Regulator)
FIGURE 18

On some vehicles it moy be incpnvenient to
connect the jumper wire at the alternator,

In such o situation remove the regulator con-
nector from the voltage regulator and connect
o {umper wire as illustrated,

Battery
Terminal

Disconnect
Field Lead

Disconnect
Field Leod

Remove field lead from field terminal,
Connect jumper wjre from positive
terminal of battery to the field lead.

Battery

Ignition Switch

Battery

Disconnect
Field Lead

Fileld

Jumper —.

Battery Field Stator

Battery Regulator
Terminal Connector
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Test Number S5-~Alternator Condition

1. Be sure the shunts are tightly secured to the Battery Amps Adaptor
as shown in Key No. 1 Page 5 , and the Function Selector Switch is
placed in the Alternator position.

CAUTION: TIGHTEN ALL NUTS ON THE BATTERY ADAPTOR WITH A WRENCH TO
AVOID EXCESSIVE HEAT AND POSSIBLE SHUNT DAMAGE. IF YOU ATTEMPT TO
START THE ENGINE WITH THE SHUNT DISCONNECTED, THE 1/4 OHM RESISTOR
MOUNTED ON THE BATTERY ADAPTOR MAY BLOW OUT.

2. Start the engine, then carefully disconnect the slotted ends
of the shunts as shown in the figure below. Turn the headlights
on and operate the engine at approximately 1200 RPM and observe the
alternator condition scale.

3. A reading in the RED GOOD ZONE on the meter indicates that the
alternator windings and diodes are satisfactory.

4, A reading in the GRAY DEFECTIVE ZONE indicates that one or more
diodes are open or shorted or that the stator winding is open or
shorted to ground or has shorted turns. Refer to Tests 9 and 10
Alternator Diode, Stator and Rotor Tests for further testing.

Test Number 6--Alternator Full Field

IMPORTANT: Refer to vehicle specifications to determine whether type
"A" or type "B"system {s on the vehicle. Also check the rated output of
alternator on the nameplate or specifications 1isting.

1. To perform this test, it is necessary to ground the field in the
type A Circuit or remove the regulator from the charging system and
energize the field in the Type B Circuit. This provides full field
operation and the alternator will charge at {ts maximum rated capacity.

2. Place the FUNCTION SELECTOR Switch in the VOLTS position and slide
the Center Slide Switch to the AMPS CHARGING position.

3. On the Type A Circuit, ground the field as shown on page 12, proceed
with Step 5 below.

4. On the Type B Circuit, disconnect the wiring harness plug from the
regulator and energize the field as shown on page 13.

5. Before starting the vehicle, be sure the shunts are connected to the
Battery Amps Adapter as shown in Key No. 1 on page 5 . Turn
on the headlights and set blower speed to high. The meter should
read to the left of zero or "backwards". If it reads up scale, re-
verse the shunt connections as shown in Figure 15.

Turn all 1ights and accessorjes "OFF". Start the engine and operate
it at the speed recommended by the manufacturer for alternator
output test. Unless otherwise specified, adjust engine speed as follows:

Chrysier 1250 RPM
GM-Delco-~Remy 2500 RPM
Ford 2900 RPM



With the engine running, carefully open the starter shunt as shown
in Key 10 on page 6 . Observe the current {amps) reading on the
0-100 Amps scale, reduce engine speed to curb idle and compare meter
reading with the manufacturer's specifications.

ALTERNATOR FULL FIELD

NOTE: To determine the actual output current, add 5 amperes to the meter
reading obtained during the output test. This is the approximate current
used by the ignition system, dash instruments and alternator field coil
combined which does not reach the battery to be measured during

this test. If the meter reading is at or higher than specified, the
alternator output is satisfactory. If the meter reading {1s less than
specified, a loose or worn alternator drive belt, a faulty field or

battery wire to the alternator, or a poorly grounded or defective alternator
is indicated. If the meter reading is to the left of zero, a broken

field wire or a defective alternator is indicated. (Meter reading is the
battery discharge current used by the {gnition system and dash instruments.)

6. When test is completed, shut off the engine, disconnect jumper lead,

remove the shunt, and reconnect wiring harness plug, connector or
field wire to the regulator for normal operation.

Test Number 7--Voltage Regulator

Repeat Test Number 4--Charging System Voltage and Current

If the voltage reading is within the range as specified by the vehicle
service manual, (typically between 13.8 and 15.2 volts on 12 volt systems,
and 27.6 and 30.4 on 24 volt systems) the regulator is satisfactory.

If the voltage reading 1s out of specifications but satisfactory
operation was obtained on the CHARGING SYSTEM VOLTAGE AND CURRENT and
ALTERNATOR CONDITION tests, the voltage regulator should be adjusted
(1 possible) or replaced.

Test Number 8--Battery

Repeat Test Number 4--Charging System Voltage and Current

After the VOLTAGE REGULATOR--TEST 7 1s completed, the regulator should

be functioning satisfactorily, leaving the battery as the only untested
component remaining in the CHARGING SYSTEM. To test battery condition,
attach the shunt to the BATTERY POST ADAPTER (Key 1  Page 5 ), start
the engine, and operate it at approximately 1200 RPM. If the voltage
reading 1s less than 13.8 volts, check the water level in the battery and
fill to the proper level, if necessary. Charge the battery and repeat
this test. 1f the voltage reading is still Tow, the battery is defective
and should be replaced. ,

Page 15
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Test Number 9--Ohms Test

1. The ohmmeter test is powered by an internal 9 volt battery. No
zero calibration is required by the operator. Place Function
Selector Switch in the Ohms position and select either the Hi
or Lo range to match the component under test. {X 1 or X 1000)

2. CONNECTIONS: Insert the white Plug Ohms Lead into the corresponding
tester socket as illustrated below.

3. OPERATION: The meter will read full scale at INF. with c¢lips open,
and when the clips are connected together will read zero on the
left. (See Paragraph #6.) To measure resistance, connect the clips
;olggg)component to be tested and read the proper Ohms scale. (X 1 or

4. IMPORTANT CAUTION: ALWAYS disconnect ALL LEADS from any electrical
part to be tested on the vehicle. Failure to observe this caution may
result in damage to the tester.

5. Refer to manufacturer's specifications for normal resistance value
of any part being tested, ignition cables, ballast resistor, coil
windings, etc.

OHMMETER BATTERY

The 9 volt battery is located in the rear com=~
partment.

Observe correct polarity when installing
battery. .

Lol -. IMPORTANT: 9 VOLT BATTERY ( SEARS #
! Engine Analyzer e 6417) 1S NOT SUPPLIED WITH THIS ANA~
D I LYZER-~OHMS CIRCUIT WILL NOT WORK
WITHOUT BATTERY.

OHMS TESTS ON VARIOL
VEHICLE COMPONENTS

SECONDARY
OHMS

FIGURE 19 \

\
OHMMETER CONNECTIONS I\, suac
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6. BATTERY REPLACEMENT. When the 9 volt battery is low, the meter will
not read full scale with the clips open. Replace the battery to
obtain accurate OHMS measurement.

7. IMPORTANT: When the tester 1s not in use or when Ohms tests are
completed ALWAYS turn the Function Selector Switch OUT of the
Ohms position to prevent battery discharge.

DIODE TESTS ON OHMS X 1000 POSITION

Alternator diodes in a disassembled alternator can be tested for "shorts"

or "opens" with the stator leads disconnected as illustrated. To

facilitate checking the diodes in the end frame and heat sink, place a short
length of wire or nail in the jaws of the RED and BLACK test ¢1ips as shown
in the 11lustration. Touch the RED lead to the diode case and the BLACK
Tead to the diode lead as illustrated in Step A and note the meter reading.
Reverse the lead connections on the same dlode and again note the reading

as in Step B. A good diode will have one low and one high reading. If

both readings are very low, or if both readings are very high, the diode 1is
defective and should be replaced.

; ; .,/4 .
e LR TTMAN | ' v Y,
© Engme Analyzer | ‘ RED

> STED
WHITE PLUG = ®

Initial Connection

FIGURE 20 STEP (B =

S ep—

ALTERNATOR DIODE TESTS Reverse
Connection



Test Number 10--Alternator Rotor and Stator

See steps 1«7 Test Number 9--Ohms Test for Ohmmeter use
ROTOR AND STATOR TESTS ON OHMS X 1000 POSITION

Rotor--

The alternator rotor may be tested for open or grounded field cofls. To
check for opens, touch the test leads to each slip ring. If the meter
reading {s near zero, (left end) the winding 1s not open. If the meter
shows high reading (extreme right end of the scale), the winding 1s open
and the alternator should be repaired or replaced. To check for grounds,
touch the test leads from elther slip ring to the rotor shaft or to the
rotor poles. If the meter shows only a slight reading or none at all,
the field winding 1s not grounded. If the meter reading is near zero
(Teft end), the winding is grounded and the alternator should be re-
paired or replaced. ‘

Stator-.

The alternator stator windings may be checked for grounds or opens. Dis-
connect the three stator leads from the diodes before any test. To check
for opens, successively connect the tester leads between each pair of
stator leads. In each case, if the meter reading is near zero (left end),
the windings are not open. If the meter shows a high reading, the winding
is open and the alternator should be repaired or replaced. To check for
grounds, connect the tester leads to each stator leaq and to the frame.

If the meter shows a full scale reading, the stator 1s not grounded. If
the meter is near zero (left end), the stator winding is grounded to the
frame and the alternator should be repaired or replaced.

Test Number 11--Primary Cofl Voltage

The purpose of this test is to confirm the presence of supply voltage to
the positive (+) or Battery (Bat) terminal of the Ignition Coil. NO
VOLTAGE AT THIS POINT RESULTS IN'A "NO START" CONDITION.

Perform this test‘as follows:

1. Place the Function Selector Switch of your Craftsman Analyzer in the
VOLTS position. Place the RANGE SELECTOR in the 0-16 volts position.

2. Insert the BLACK OTHER TESTS lead in its corresponding socket on the
Analyzer. Connect the BLACK clip to a good vehicle ground such as
the engine block or negative (-) battery post. Connect the RED
clip to the to the positive (+) or battery Bat) terminal of the ig-
nition coil. In the case of the General Motors HEI System, disconnect
the pink battery (Bat) lead at the Distributor (on Integral Coil
Systems) or at the coil (on External Coil Systems). Insert the GM
Diagnostic Connector, Page 5 , Key No.7 into the socket of this
disconnected wire and connect the RED c¢lip to the adaptor.

IMPORTANT: DO NOT ALLOW THIS CONNECTION TO TOUCH GROUND! THE GREEN CLIP
IS NOT USED.



Turn the vehicle's Ignition Switch (key) to the "ON" or "RUN" position
only. Do not start the engine.

Read the analyzer's voltmeter. Normal readings should be as follows:
Breakar Point Systems: At or $lightly below battery voltage (12 volts)
if the points are open. Approximately 6 to 8 volts if the points are
closed. "Jog" the engine quickly to close the points if they are open.
The meter reading will be significantly lower with the points closed

as shown above.

If the Voltmeter stays at or very close to battery volts (12 volts)
with the points closed, a problem exists in one or more of the
following areas:

Ignition coll primary open, Pigtail from negative (-) or Distributor
(Dist) side of coil to distributor open, points defective, or open
ground within the Distributor. | .

If the Voltmeter stays at zero (no reading), a problem exists in the
supply circuit to the Ignition Coil i.e. ballast resistor open (when
equipped); ignition switch or related wiring open,

Electronic Ignitions: At or slightly below Battery Voltage (12 volts)

If the voltage 1s not as specified, see the proper diagnostic procedures
relating to your vehicle ignition type as shown later in this manual.
Your vehicle service manual is also a valuable tool in diagnosing
Electronic Ignition problems.

Page 1Y
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Test Number 12--Breaker Point Resistance

NOTE: This test does not apply to Electronic Ignition systems.

NOTE: Remove the distributor cap before testing and inspect the contact
points. If they are blued, blackened, or noticeably pitted, they should
be replaced. Normal, used contact points are Tight gray in color.

1. Place the Function Selector Switch in the POINTS position.

2. Disable engine to prevent starting by removing coil secondary lead
from distributor and connect to & good engine ground with jumper lead
as 11lustrated below. .

3. Have an assistant turn the ignitfon switch to the START position momentarily
to crank engine slowly a 1ittle at a time until the points are closed
as indicated by the lowest meter reading.

4. Points are in GOOD condition if the reading 15 .3 volts or less. Replace
points if the reading is out of the good zone, or over .3 volts.

5. If the reading still exceeds .3 volts, check the distributor ground
plate, (plate on which points are mounted), pigtail extension
to primary lead inside distributor or primary lead to coil for breaks,
or misaligned point contacts on points. Refer to your vehicle service
manual for other tests relating to the Breaker Point Circuit.

6. When new points are installed, always clean and lubricate cam,
check again for contact alignment, and resistance. Adjust to
correct Dwell before starting--See Test Number 13, Dwell Adjustment.

7. Correct the defect and repeat the test. When the points check 0K,
turn the ignition switch OFF. Reinstall the high tension lead in
the center of the distributor cap.

[ 1o o <0 2.5
S sda L 5 g

r
"“"4‘{

o N \4«""«\' ()I“ n \\'\bj
bad

kK

FIGURE 21

1.4 £ BAT. +
5T 1, DisTRIBUTOR ~
Yy T JUMPER )

SECONDARY COIL CONNECTIONS
TO PREVENT ENGINE STARTING  piACK

CLIP '

TO GROUND

ON ENGINE
GROUND

ON
ENGINE

PRIMARY LEAD
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Test Number 13--Dwell Adjustment--Breaker Point Systems

1. Rotate the Function Selector Switch to the dwell position.

2. Consult your vehicle service manual to determine which vacuum hoses,
if any, should be disconnected and plugged prior to making dwell ad-
justment or tast. !

3. Run the engine at specified idle speed and note dwell reading on proper
4.6 or B-cylinder scale to correspond to the engine under test.

4, Compare results to vehicle specifications; adjust to correct dwell
if required.

READ PROPER SCALE TO SUIT
NUMBER OF ENGINE CYLINDERS

FIGURE 22

DWELL ADJUSTMENT CONNECTIONS

On engines that have a sliding window in the distributor cap, adjust dwell
as follows:

1. Operate engine at specified idle.
2. Raise the window and insert a 1/8" Allen wrench into the adjustment screw.
3. Tur?1the ?djustment screw until the correct dwell 1s indicated on the

dwell scale.
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NOTE: Disconnect and plug the vocuum advence
fine from the distributer, If the vehicle
is equipped with an advance-retard sole-
noid, disconnect the wire ot the corburetor
end,
v i ' ADJUSTMENT
: SCREW
Iy A | e GM TYPE
L) —
PLUG END OF VACUUM LINE
FIGURE 23 ‘ FIGURE 24

On engines with non<window distributors, adjust the dwell as follows:

1. Stop the engine and remove cofl wire from the center tower of distributor
cap. Connect the jumper wire between cofl wire and engine ground to
prevent arcing while cranking the engine.

2. Remove the distributor cap and rotor.

3. Connect a remote starter switch to the vehicle or have an assistant
crank the engine for you with the ignition switﬁh.

4. Turn the ignition switch on and with the engine'cranking, observe the
reading on the dwell scale.

5. To adjust dwell, loosen LOCKING screw slightly and adjust point gap by
turning ADJUSTMENT screw (Figure 25) or by inserting a screwdriver in
slotted hole (Figure 26 ) and turning the tool stightly left or right to
obtain the specified point dwell reading. Tighten locking screw and
recheck dwell while cranking engine. Repeat procedure if necessary.

6. Reassemble distributor and recheck dwell reading with engine operating
at specified idle.

Adjustment |

| Adjustment Screw S|otted HQ" ;

Locking Screw

Breaker Point
Gap

Locking Serew

Breaker Point
Gap

TYPICAL
INTERNAL
FIGURE 25 TYPE FIGURE 26
BREAKER
ADJUSTMENTS
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NOTE: It is important to recheck the ignition timing every time the dwell is
adjusted. A one degree change in dwell causes a one degree ¢hange in timing.

THIS TEST DOES NOT APPLY TO ELECTRONIC OR TRANSISTOR IGNITION SYSTEMS EXCEPT
DELCO HEI AND THOSE TYPES USING CONVENTIONAL CONTACT POINTS. ON HET

SYSTEMS, THE DWELL ANGLE WILL BE LOW AT IDLE SPEED AND WILL INCREASE STEADILY
AS ENGINE SPEED INCREASES., IF IT DOES NOT, THE ENGINE MAY MISFIRE DURING
ACCELERATION AND AT HIGH SPEEDS. TO CORRECT THIS CONDITION, REPLACE THE
ELECTRONIC MODULE IN THE DISTRIBUTOR.

There is a direct relationship between dwell and timing., However, it is

only a one way relationship. If you change the dwell angle of the breaker
pofnts, you will automatically change the timing of the ignition. Changing

the timing, however, has no effect on the dwell angle. FOR THIS REASON IT

1S IMPORTANT TO RE-CHECK THE TIMING WHEVEVER THE DWELL ANGLE HAS BEEN ADJUSTED.

When the dwell angle 1s increased, the timing is retarded. Conversely, when
the dwell angle is decreased, the timing is advanced. In fact, there is a
one-to-one ratio between dwell and timing. For every one degree change in
dwell, there is a corresponding one degree change in timing. This can
sometimes be used to make minor changes in timing. If, for example, it is
desired to advance the timing two degrees, it can be done by reducing the
dwell angle two degrees. This assumes that the dwell angle will not be
changed out of 1ts specified range.

Due to normal wear of the rubbing block, the normal tendency is for the

dwell angle to increase. This, of course, causes the jtiming to become retarded
and results in a loss of power and economy. If the engine has been properly
tuned initially, restoring the dwell angle to its original setting will

restore the timing to its original setting.

w80 85 gy

1w 80 235 fag

TYPICAL DWELL
8 CYL, ENGINE

SMALL DWELL ANGLE

LARGE DWELL ANGLE
CAUSES POINTS TO BURN

CAUSES POOR HIGH SPEED
PERFORMANCE

FIGURE 27
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Test Number 14-<Dwell Variation Test

Repeat Test Number 13, Steps 1-4

NOTE: This test does not apply to transistorized ignition systems (except
those types using conventional contact points).

1. Rotate the Function Selector Switch to the DWELL position.

2. Disconnect and plug vacuum advance hose(s) as described in DWELL
Angle Test 13on page 21 and 22 . :

3. OUperate engine at curb idle. While observing DWELL scale for any
change in reading, increase engine speed to approximately 1500 RPM
and then return to idle.

4. Reconnect vacuum advance hose(s).

20 28
40 "‘\([[illl]'lllj:%m

FIGURE 28

DWELL VARIATION

Variation on 4, 6, and 8-cylinder engines should not exceed 3 degrees.
If it does, check for:

a. wear in distributor shaft

b. wear in distributor shaft bushing

¢. wear in breaker plate

NOTE: Manufacturer's specifications for some engines call for the
distributor vacuum advance hose to remain connected during the Dwell
Variation Test. In this case, a maximum dwell variation of 6 degrees is
allowed unless otherwise specified by the manufacturer.



Test Number 15--Dwell Angle--Electronic Ignition Systems

(Electronic Solid State or Transistor Ignition Systems)

General««

Due to the vast array of electronic ignition and engine control systems

being used on late model cars, it is essential that specific service
{nformation for the vehicle under test be obtained. Although Dwell

Angle 1s not adjustable on electronic systems, the reading obtained is
important and should be within the manufacturer's specified limits., If

it 1s not, consult the manufacturer's shop manuals for diagnostic procedures.

Preparation for tests«- _

Before beginning tests, always check the zero adjustment of the instrument
as outlined under Description--Zero Adjuster, above. Attach the test leads
to the instrument and proceed to the section in this manual describing,
CONNECTIONS FOR TESTING the appropriate vehicle.

CONNECTIONS FOR TESTING

Fordes \

On Ford cars with 1974 electronic 1gnition systems, use the Ford adapter
pin as shown in Figure29, below. Connect the GREEN ¢11p from the Craftsman
Engine Analyzer to the adapter pin. Connect the RED ¢1ip to the positive
battery terminal and the BLACK ¢lip to a clean and secure ground such as
the engine block.

10 IGN. 10 DIST,
SWITCH DWELL CONNECTION TO
‘ 1974 FORD ELECTRONIC

IGNITION SYSTEM

- FORD

FIGURE 29

On Ford cars with insulated
coil terminals, lift the dis-
tributor terminal and slide the
Ford Adapter clip in place as
shown, then push the terminal
down on it. Remove when the
tests are finished,
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On 1975 and later Ford electronic ignition systems, connect the GREEN
clip from the Craftsman Engine Analyzer to the wire terminal on the TACH
side of the coil as shown in FIGURE 30, below.

Connect the RED ¢1ip to the positive battery terminal and the BLACK clip
to a clean and secure ground such as the engine block.

OWELL CONNECTION TO

1975 AND LATER FORD

ELECTRONIC IGNITION
SYSTEMS

FIGURE 30

On General Motors cars equipped with an ENGINE ELECTRICAL DIAGNOSTIC
CONNECTOR (usually located under the hood near the left front fender
wheel well), open the hinged cover and insert the spade terminal adapter
in socket number 6, as shown in Figure3l, below. C(onnect the GREEN clip
from the Craftsman Engine Analyzer to the spade terminal adapter just
installed. Connect the RED ¢1ip to the positive battery terminal and the
BLACK ¢1ip to a clean and secure ground such as the engine block.

NOTE: Experience has shown that this 15 the easiest way to make a dwell
conngction to GM vehicles. Only 1f your vehicle does not have an ENGINE
ELECTRICAL DIAGNOSTIC CONNECTOR should you use one of the two (2) connection
procedures to follow.

CAUTION: Do not confuse the ENGINE ELECTRICAL DIAGNOSTIC CONNECTOR with

the HEATER/AIR CONDITIONING DIAGNOSTIC CONNECTOR located on the passenger
side of the vehicle near the air conditioning system.

DWELL CONNECTION TO
GENERAL MOTORS CARS
WITH DELCO HEI AND
DIAGNOSTIC CONNECTOR.

FIGURE 31
ELECTRICAL

DIAGNOSTIC
CONNECTOR

TERMINAL ELECTRICAL

DIAGNOSTIC
CONNECTOR



General Motors--

On General Motors cars with 4-cylinder and in-line 6-cylinder engines
and separate ignition coil, connect the GREEN ¢lip from the Craftsman
Engine Analyzer to the open TACH terminal as shown in FIGURE 32, below.
Connect the RED ¢1ip to the positive battery terminal and the BLACK
clip to a clean and secure ground, such as the engine block.

DWELL CONNECTION
TG GENERAL MOTORS
CARS WITH SEPARATE

IGNITION COIL

CONNECT GREEN CLIP

TO THIS TERMINAL FIGURE 32

On the General Motors integral {ignition coil, V-8 and V-6 HEI systems,
s1ide the adapter onto the TACH terminal as shown in F{gure 33 below.
Connect the GREEN ¢lip from the Craftsman Engine Analyzer to the adapter
just installed. Connect the RED clip to the positive battery terminal
and the BLACK clip to a ¢lean and secure ground such as the engine block.

DWELL CONNECTION
TO GENERAL MOTORS

TO IGN

SWITCH CARS WITH DELCO

HEI IGNITION SYSTEMS

HEL ADAPTER
iINCLUDED
v 2

FIGURE 33

Page 27
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Ford / Chryster / American Motors

1.

O B G

Connect the test leads from the Craftsman Engine Analyzer as shown

in Figure 290r 30 as appropriate to the vehicle under test. Keep

the leads clear of fan, belts, and pulleys.

Set the Function Selector Switch to the DWELL position.

Start the engine and let 1t warm to curb idle speed (check manufacturer's
recommendations).

Read the appropriate 4, 6, or 8 cylinder DWELL scale, depending

upon the engine type.

The DWELL reading obtained should meet the manufacturer's specification
for that engine. If it does not, consult the manufacturer's shop
manuals for diagnostic procedures.

General Motors

1.

Connect the test leads from the Craftsman Engine Analyzer as shown
in Figure 31,32, or33 as appropriate to the vehicle under test. Keep
the leads clear of fan, belts, and pulleys.

Continue with steps 2 through 5 as described under Ford / Chrysler /
American Motors, above. '

On HEI systems, the indicated DWELL Angle will normally be low at
idle speed and will increase steadily as engine speed increases. If
it does not, consult the manufacturer's shop manuals for diagnostic
procedures.
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Tast Number 16-«Initfal Ignition Timing

This test should be made following any dwell adjustments as the point
setting controls the basic ignition timing. On electronic ignition

systems refer to the vehicle service manual for special instructions. Spark
timing controls are used to advance or retard timing. Follow manufacturer's
service procedures to check & adjust timing properly.

1. Connect a timing light to the battery and #1 spark plug cable as, illustrated
below, in Figure 38,

2. Rotate the Function Selector Switch to the RPM position and set the RPM
range selector to the Lo-1200 RPM position for idle speeds and the Hi-6000
RPM for the high speed tests.

3. Locate the timing mark on the fly wheel and degree indicator plate.

Clean both surfaces and apply a white chalkmark on the fly wheel mark
for good visibility. (Figure 35)

4. Consult your vehicle service manual or tune-up decal under the hood
to determine which, {f any vacuum hoses must be removed for proper
timing adjustment. Make sure to follow all timing instructions
pertaining to your vehicle. The above {1lustration shows the vacuum
advance hose disconnected and plugged.(Figure 37)

5. (lose starter shunt, start the engine and operate at specified engine
speed. Refer to vehicle tune up specifications label under the hood
for proper RPM.

6. Operate timing light and aim 1t at the timing mark. Note the position of the
fly wheel mark in relation to the degree indicator. Compare to specified
init}a1dt1ming. If not within specifications, readjust distributor as
required.

7. TIMING ADJUSTMENT. To change timing, loosen the dastributor hold down
screw or bolt and rotate the distributor body as shown in Figures
36 and 37. until proper timing is indicated.

Test Number 17--Timing Advance Systems

NOTE: The following centrifugal and vacuum advance tests are general

ones and may not apply to many of the more modern vehicles. Many of today's
vehicles have complex emission and ignition control systems which may alter
or prevent spark advance from taking place under various conditions. It

is therefore very important to consult your vehicle service manual for

the proper procedures to check and/or repair advance systems.

A. Mechanical
< CENTRIFUGAL ADVANCE. With the distributor vacuum hose disconnected and
plugged, operate the engine at specified fdle speed and note position
of timing mark. INCREASE engine RPM slowly and observe movement of timing
mark. The mark should move steadily and without jerking in the opposite
direction to fly wheel rotation, up to approximately 1800 RPM. Decrease
speed and mark should return smoothly to its original position.
VACUUM ADVANCE TEST. Operate the engine at 1500 RPM and connect the vacuum
advance hose to the distributor vacuum control and observe movement of
the timing mark. The mark should move opposite to fly wheel rotation
and may appear beyond the range of the degree indicator with a normal
“operating vacuum control.
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BATTERY POST ADAPTER CONN-
ECTIONS FOR STARTING ENGINE

SHUNT
FIGURE 34
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RECONNECT FOR VACUUM

ADVANCE TEST
FIGURE 39

B. Electronic

Many of today's modern vehicles use sophisticated computer controlled
spark advance systems. Your Craftsman Analyzer, a top quality timing
1ight such as the Sears 213400 Timing Light or 219400 Advance Timing
Light, and the vehicle service manual are essentialitooTs for accurately

checking these complex advance systems.

IMPORTANT: DO NOT ATTEMPT TO SERVICE THESE ELECTRONIC ENGINE SYSTEMS

WITHOUT THE VEHICLE SERIVCE MANUAL.
Some of the Systems currently in use are:
Chrysler Corporation

Ford Motor Company:

General Motors:

ELB {Electronic Lean Burn) introduced
in 1976, Re-named ESA (Electronic
Spark Advance) in 1979,

EEC I, EEC II, EEC III, (Electronic
Engine Control) introduced in 1977.

ESS (Electronic Spark Selection)
introduced in 1977.

EST {Electronic Spark Timing)
£SC (Electronic Spark Control)

C-4 (Computer Controlled Catalytic
Converter)

¢-3 (Computer Command Control)
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Test Number 18--Carburetor Adjustment--Mixture (Air/Fuel Ratio)

1. Rotate the Function Selector Switch to the RPM position. S$lide the
Range switch to the LO-1200 RPM position for idle speed tests.

2. EMISSION CONTROL SYSTEMS. Carburetors on late-model vehicles usually
have sealing caps on idle mixture screws which prohibit or restrict
carburetor adjustment. These are factory calibration seals. Refer
to vehicle manufacturer's service manual for mixture screw adjustment
procedures. -

3. IDLE MIXTURE ADJUSTMENT. It is adviseable whenever possible to use
the mixture adjustment procedure as outlined in the manufacturer's
service manual. The following procedure should work well, however,
on those vehicles without emission control systems. Turn the idle
mixture screw in (lean) until the idle RPM starts to decrease and the
engine begins to idle roughly. When this point 1s reached slowly back
the idle mixture screw out (rich) until the maximum steady RPM {s obtained.
When making any mixture adjustment only turn the mixture screw 1/8
of a turn at a time. Between adjustments allow about 30 seconds for
the engine speed to stabilize. (Fiqure 40)

4. MULTI-BARREL CARBURETORS. Repeat procedure described in Test Number
3 on EACH mixture screw until the smoothest maximum RPM 15 obtained.
Turn each screw 1/8 of a turn at a time to prevent engine stalling.
If the final 1idle RPM 15 now higher than specified, readjust mixture
screws again until no further increase is possible. (Figure 41)

5. NOTE: On vehicles with emission control systems, air injection pumps
and positive crankcase ventilation, refer to vehicld tune-up decal in
the engine compartment for idle adjustment procedures.

IMPORTANT!  Air/Fuel mixture adjustment is one of the more critical adjust-
ments on the engine. Fuel economy and Emission Control can be diminished
through incorrect settings or adjustment. Carefully follow the vehicle
manufacturer's instructions when adjusting carburetor idle mixture.

TYPICAL- SINGLE
AND MULTIPLE BARREL

CARBURETORS
Curb Idle Speed
| ldle
Adjustment Mixture
Screws
Idle
Mixture :
) Serew Anti=Dieseling Solenoid

FIGURE 40 FIGURE 41



Test Number 19--Carburetor Adjustment--Curb [dle Speed

1U
2.

Rotate the Function Selector Switch to the RPM position. S$lide the
Range Switch to the LO«1200 RPM position for idle speed tests.

IDLE SPEED ADJUSTMENT. Engine must be at normal operating temperature
before setting curb idle. Refer to vehicle specifications for idle
RPM range. Check for variations in curb idle with air conditioner on,
and any other specified idle range requirements.

Curb 1dle speed can be affected by other engine adjustments such as
timing, air/fuel ratio, and emission control operation. Carefully follow
manufacturer's instructions when adjusting curb {dle. Be certain to
recheck it after making any other engine adjustments.

Test Number 20--Throttle Kicking Solenoids

AU

Anti«Dieseling Solenoid Adjustment

The purpose of this device is to prevent engine run-on (dieseling) after
the key is turned off. Basic operation of this solenoid is as follows:
When the jgnition key is in the run position, voltage 15 applied to the
solenoid, energizing it and causing it to move the idle position of

the throttle. Curb fdle is adjusted with the solenoid energized. When
the key 1s turned off the solenoid retracts and allows the throttle-
plates to close or return to a base idle, hence, shqtting off the fuel/air
supply to the engine. By using the RPM, VOLTS, and OMMMETER sections

of your Craftsman Analyzer and specific tests described in your vehicle
service manual, you will be able to diagnose faults and properly adjust
the anti-dieseling solenoid.

Air-Conditioning Solenoid Adjustment

The purpose of the Air Conditioning solenoid is to maintain proper engine
idle speed with the vehicle's air conditioner running. It is

energized by the same circuit as the Air-Conditioning ¢lutch and

when energized "kicks" the throttle enough to bring the idle to

jts intended curb {dle speed. By using the RPM, VOLTS, and OHMMETER
sections of your Craftsman Analyzer and specific tests described in

your vehicle service manual, you will be able to diagnose faults

and properly adjust the air-conditioning solenoid.

Page 33
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Test Number 21 and 22-«-Fast Idle and Automatic Choke Adjustment

The purpose of the fast {dle function is to maintain proper engine
speed during cold engine and warm-up operation. Additional throttle
opening 1§ needed with the automatic choke butterfly valve in a c¢losed
or partially closed position to keep the engine running smoothly and
prevent stalling. The choking action provides a richer fuel«air mixture
during cold engine operation to compensate for poor fuel. atomization. The
increased idle speed warms up the engine quickly which enhances fuel-air
atomization and mixing.

The fast 1idle adjustment screw seats on a cam which is thermostatically
controlled through the choke linkage. As the engine warms, the choke opens,
the fast 1dle cam drops to progressively lower steps and the fast idle
speed gradually approaches curb-idle. On a fully-warmed engine, the fast
fdle cam releases the fast idle adjustment screw completely. Engine
idle speed is then controlled by the curb idle adjustment screw.

Fast idle adjustment procedures differ among the various automobiles.
Consult your specific vehicle service manual for proper procedures. It
may be necessary to bypass one or more spark timing or emissions system
controls, efther vacuum or electric, while adjusting the fast idie.

Many late model vehicles use a full electric or an electrically
assisted choke. It contains a small electric heater which activates a
bimetallic coil spring or belleville washer to reduce the choke time
under certain conditions. This heater may be controlled by a temperature
switch Tocated either in the choke housing or elsewherejon the engine.

The Ohnmeter Function can be used to confirm switch continuity, heater
element resistance and related wiring. The Voltmeter function is used to
confirm the presence of voltage to and within the choke system as directed
by your vehicle service manual. Use the RPM function to set fast idle
per manufacturer's instructions.
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Test Number 23--lgnition Coil

Refer to Test Number 9--Ohms Test (sections 1-7) for Ohmmeter use.
IGNITION COIL PRIMARY RESISTANCE TEST

1. Set the Range Slide Switch to the OHMS X 1 position.

2. Remove the primary wires from both coil terminals.

3. Connect the RED and BLACK test leads to primary coid terminals, as
{1lustrated in Figure 42.

4. Observe reading on the Low Ohms scale, then re-connect primary wires.

FIGURE 42
PRIMARY RESISTANCE

TEST CONNECTIONS
A. The reading should meet the vehicle manufacturer's specifications
Generally, the coil primary winding resistance should be between 1 and
2 ohms. Check your vehicle service manual for the exact value.

B. If the reading is substantially above or below the manufacturer's
specifications, the ignition coil is defective and should be replaced.



MY wh

COIL SECONDARY RESISTANCE ON OHMS X 1000 POSITION
FIGURE 43 2B

1. Remove the high tension lead from the coil tower. Be sure the ignition
switch 1s OFF. .

2. Connect one of the OHMMETER test leads to either coil screw terminal.
(On late model Ford cars, use the Ford Adapter as illustrated on page 25.)
Connect the other lead to a spark plug adapter and insert in the coil
tower as shown,

3. Read the Ohms X 1000 scale on the meter and compare the reading with
the manufacturer's specification i{n the next column.

TEST RESULTS

The resistance of most coils for standard fgnition syste&s are given 1in
the table below.

MANUFACTURER SECONDARY RESISTANCE (OHMS)
American Motors 6,500 to 9,500
Chrysler 9,500 to 11,500
Ford 7,500 to 9,000
G. M. Delco Remy 5,500 to 9,500

If the reading is higher or Tower than the manufacturer's specification,
the coil should be replaced.



Refer to Test Number 9--Ohms Test (sections 1-7) for Chmmeter use.

IGNITION CABLE TEST

Standard fgnition cable 1s NOT solid wire. It 15 a graphite impregnated
fibre conductor with a built-in resistance of 1000 to 50,000 ohms,
depending upon the length of the cable and the type of engine. This
resistance is necessary to suppress spark interference with radio,
television, and other communication reception. It also contributes to
Tonger distributor cap and spark plug electrode 1ife. If the resistance
value of the cable is significantly increased by stretching or breaking the
internal graphite impregnated conductor, the engine will misfire and its
overall performance will deteriorate.

1. Remove the cables from the engine. When removing the wire from the
spark plug, grasp the spark plug boot and twist and pull wire
with a firm, steady force. DO NOT yank on the cable to remove it.

2. Xse1the X 1000 position on the RANGE SELECTOR of the Craftsman

nalyzer. -

3. Connect the RED and BLACK Ohmmeter test leads to the ends of the cable
as shown below, and use an adaptor spring at the SPARK PLUG END of the
cable as shown.(Figure 44) .

4, Gently flex the ignition cable while testing. If the OHMMETER reading
wanders excessively or rises to infinity (.o) the cable is defective
and should be replaced. ‘

5. Consult your vehicle service manual for the proper resistance range
pe§ inch or foot of cable. Replace those wires which are out of
tolerance.

ADAPTER SPRING

DISTRIBUTOR END

BLACK
SPARK PLUG END

IGNITION CABLE
TEST CONNECTIONS

FIGURE 44

rdage g/
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Test Number 25--Ballast Resistor

Refer to Test Number 9--Ohms Test (sections 1-7) for Ohmmeter use.

The purpose of the ballast resistor (when equipped) 1s to 1imit the
current available to the fgnition coil when the vehicle 1s running.

Failure of this resistor results in a dead engine. If the engine trys to
start when cranking, but the instant you release the key, it stops, then
you may have an "open" ballast resistor. You can feel and hear the engine
cranking speed increase because the ignition system is trying to take over.
With the ignition key off, locate the ballast resistor and remove the
wires that are connected to it. (The ballast resistor {s usually a

white ceramic block with brass terminals and {s generally located on the

fire ¥a}1. If you have difficulty locating it, consult your vehicle service
manual. '

NOTE: Many Chrysler Corporation Electronic Ignition Systems use a dual
ballast resistor. One side of this resistor functions exactly as indicated
above. The other sfde 15 the auxillary ballast resistor and it should read
approximately 5 ohms. (Figure 45)

PROCEDURE

The OHMS scale is used to test the ballast resistor. To test the ballast
resistor, disconnect all leads at their terminals to prgvent possible damage
to the analyzer or to prevent inadverdent measurement of other circuits
connected to 1t.

CONNECTIONS:

1. 1Insert the white plug OHMS lead into the corresponding tester socket.
2. Connect the RED and BLACK ¢lips to the ballast resistor as shown. Some
ballast resistors are dual units--such as on some Chrysler automobiles,
while others are single units--or resistor wires. Some ignition
Syszﬁms utilize the ballast resistor in the coil primary %
test). .

TEST PROCEDURE:

1. The Ohmmeter will read full scale at the extreme right hand side,
INFINITY ( 00 ), with the BLACK and RED ¢lips disconnected.

When the clips are connected together, the meter pointer will
read zero on the left (short circuit or zero ohms}.

2. To measure the ballast resistor, connect the RED and BLACK ¢lips as
shown11n Figure 45 . Set the Function Selector Switch to the OHMS
position.

3. Set the Range Selector Switch to the LOW scale. Typical readings should
be between 0.5 and 7.5 ohms.

IMPORTANT: Consult your vehicle service manual for the exact OHMS value
for your car. The value read should be very close to the specified value
as large differences can cause damaged points or electronic ignition module
(when too low).

see 1gnition coil



4, If the meter reads & , (right hand side of the scale) the
ballast resistor is open and must be replaced.

CHRYSLER REGULAR

% BALLAST\l

BALLAST RESISTOR TEST CONNECTIONS
FIGURE 45

Test Number 26--lgnition Switch

The ignition switch performs many duties beyond starting the vehicle. With
the guidance of your vehicle service manual, your Craftsman Voltmeter and/or
Ohmmeter can confirm operation of the ignition switch.

Some of the ignition switch functions are as follows:

1. Activate starter relay (start position)

2. Bypass ignition ballast resistor (start position}
3. Confirm tell-tale cluster lights (start position
4. Activate ignition

5. Activate accessories

If you have difficulty with any of the above circuits, the ignition switch
is a possible source of trouble. Consult your vehicle service manual for
exact diagnostic'procedures.

Fage 39
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ELECTRONIC IGNITION SYSTEMS

The following ten pages are devoted to the four basic Electronic Ignition
Systems as used by American Motors, Chrysler Corporation, Ford Motor Company,
and General Motors.

The diagrams and charts will step you through point-to-point testing of the
various components within each system. You will use the VOLTS, OHMS and
POINTS-LOW VOLTS positions of your analyzer. It would be adviseable before
beginning these tests to review the use of the VOLTS, OHMS, and POINTS
positions of your analyzer as shown earlier in this manual.

American Motors 1975-76

American Motors 1977 & Up See Ford Motor Co.
Chrysler Corporation

Ford Motor Company

General Motors (Integral Coi1;

General Motors (External Coil

Test Number 27--American Motors Electronic Ignition System

Test Number 28--Chrysler Electronic Ignition System

Tast Number 29--Ford Electronic Ignition System

Test Number 30-«Delco HEI Ignition
Test Number 31-~Delco HEI Ignition System With Separate Coil
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GENERAL MOTORS HIGH ENERGY IGNITION= DISABLING PROCEDURES ?

When performing Charging System tests on General Motors vehicles equipped with
High Energy Ignition (HEI), the engine can be prevented from starting as follows:

- - . i —

SYSTEMS WITH COIL IN DISTRIBUTOR CAP

Disconnect primary wire from the BAT
tarminal on the distributor cap.

CAUTION: The tachometer terminal must
NEVER be connected to ground at the
distributor cap, as damage to the
distributor module can resuit,

PRIMARY
WIRE

SYSTEMS WITH SEPARATE COIL

Rermove high-tansion coil wire from coil
socondary terminal. Connect Jumper Wire
between coll secondary terminal and a
good ground on the engine.

JUMPER
WIRE

ENGINE
GROUND

HEI WITH ELECTRICAL ~ y

DIAGNOSTIC CONNECTOR V4 4
Insart the GM Diagnostic Connector / R
Terminal in terminal No. 6 of Electrical JUMPER N\
Diagnostic Connector. Connact jumper wire 4 WIRE

between this terminal and a good ground.
CAUTION: The tachomaeter terminal must
NEVER be connected to ground at the
distributor cap, as damage to the
distributor moduie can result.

ELECTRICAL
DIAGNOSTIC
CONNECTOR
ELECTRICAL
DIAGNOSTIC
CONNECTOR S
TERMINAL ENGINE (e

GROUND
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Test Number 27

HIGH TENSION ELECTRONIC
OUTPUT TERMINAL MODULE
POS.

@ el
CoilL &)

TERMINAL

IGNITION
SWITCH

et i

12 VOLT
BATTERY

DISTRIBUTOR
CONNECTOR

DISTRIBUTOR

DISTRISUTOR SENSOR UNIT

GROUND

FIGURE 46

AMERICAN MOTORS ELECTRONIC IGNITION SYSTEM



Test Number 27 Continued

AMERICAN MOTORS ELECTRONICIGNITION COMPONENTS

Page 43

SELECTOR CLip . e
POSITION|  RED | BLACK AND RESULTS
2 1 Remove Cotl High Tension Wire from the distributor and
A Batrery State | 15 vOLYS | Bottery Battery ground it. Crank Engine. Meter should read obove 9.0
of Charge Pos. (+) Neg. {~} volts. H not, charge batrery and rapect test, Replace
g op
H«gh Tension Wire in durrubufor
Cs‘l 1 With Ignition Switch on, meter should read ot least 10
B Ignition Switeh | 14 vOLTS p -a! Botrery volti. 1f not, inspect the switch For loose connections
Temrr:i(';)t Neg.(*) |  and faulty conmacts. Replnce swﬂch if defective,
r =
¢ Coll Primary 4 ] Unplug dcmibu&m connector, th Igmmm Smrch on,
and Elactranic Coil Buttery meter should read between § and 8 volts, If OK proceed
Module 16 VOLTS Neg. (<) | Neg.(-) to Test F. If less than 5 volts or more than 8 volts, pros=
Terminal cend with Test D
OHMS 3. 4 With distributor connector unplugged and coil negative
D g“f" ?"'"“3’7 x 1 P§°;L) Nc:)“(“) lead disconnected, meter should read between .7 and
esistance Terminol Terrr%;su V| 2.5 ohms with Ignition Switch off. If not, replace coit.
_ 4 5 With Ignition Switch off, and negative (=) coil leod dige
E Coll Secondar OHMS S, Coif high | connected, connect RED clip to positive (+) coil terminal,
Resistance 4 % 1000 Pi";:) tension and hold BLACK clip in coil high tension output terminal .
N " (| output Meter should read bequen 8,000 and 14,000 ohms, If
ermingl | terminal | not, replace coil,
OHMS 8 v '
F Distributor Sensor « 1 Distributor | Distributor]  Meter should read between .8 and 3.0 ohms.  If not, re-
Unit Continuity Connecioe | Connector | place Distributor Sensor Unit,
Cavity Pin
9
G Distributor Sensor 0?0%3 Bar:ery Distributor Meter should not move, {f It does, replace Distributor
Unit to Ground * Neg. (~) Connector | Semsor Unit,
‘ ) Pin

I tests obove do not locate defuctive components, then the trouble is with the Electronic Control Unit. Since this unir
is ot serviceable, it must be replaced,
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Test Number 28

IGNITION
SWITCH
%i;-:f/* .,
}'lf 12V, BATTERY M
i
| 1
GROUND w,/
COMP, RESISTOR NOTE LOBaTION
SIDE OF NOTCH

AUXILIARY
RESISTOR SIDE

ELECTRONIC
CONTROL UNIT

FIGURE 47

DISTRIBUTOR DISTRIBUTOR
CONNECTOR

CHRYSLER ELECTRONIC IGNITION SYSTEM




CHRYSLER ELECTRONICIGNITION COMPONENTS

SELECTOR ¥ [ ' N
PQSITION RED BLACK AND RESULTS
A B ; 2 ' Remave the High Tension Wire from the distributor and
attery State ’ ground it, Crank Engine. The mater should read at least
of Charge 16 voLTs 2::"(:’; ?::”’(" 9 volts while eranking, [f less, charge the bottery ond
‘ g () proceed to Test B,
With (gnition Switch on ond engine not running, meter
B oC 5 | should read 3.5 to 7.5 volts. If less than 3.5 or zero
ompensating Coil Batter proceed to Test £, 1f above 7.5 volts, proceed to Test C.
Side of Baflast | 16 VOLTS POS, N,g‘({} If OK, ctank engine » Voltage should read at teast ¢, If
Terminal not, inspect Ignition Switch for bad connections or con=
tacts. Replace high tension wire.
With Ignition Switch on and engine not running, meter
] & should read between 0.3 and 1.8 volts. I less than 0.3
C Coil Primary Coil A ! proceed with Test D, 1f OK, proceed with Test ¥, If
and Electronie POINTS NEG . Buttery higher than 1.8,Inspect wires and connection ar Elettronic
Contes! Unit Terminal Neg. (-) Control Unit, If wires und connections OK at Electronic
5}‘"' Contre! Unit, perform Test K. If test OK, repluce Elec-
‘ Note 71 tronie Contral Unit,
GH’;“S Czil CZ’I With Ignition Switch off, meter should read one to three
D Coil Primary x POS, P;IE'G chmy, 1f it does wot, replace lgnition Coll. f OK,
Tertninal Yerminal procesd to €,
OHMS b 12 Remove high terwion leod from coil tower. Connect

£ Coil Secondary x 1000 Coail Cotl BLACK ¢lip 1o inner contuct, With Ignition off, meter
Continuity POS. Tower should read 5,000 to 25,000 ohms, {f it does not, re-

Terminal Contact place coil,
OH i .

F Ballon HMS sttt oot Remoue both Slip=on Terminals from Ballast and with <fips
Resistance Term?r:al Yerming] connected to Terminals 9 and 10 on Boltast, meter should
Comp. Side (Comp. Side) | (Cornp.Side) read 0,2 1o 1.5 ohma,  IF it does not, replace Balloyt.

G Ballast OHMS 4 3 Remove both Slipuon Terminald from Ballast and with
Resi : " %} Ballast Ballast clips connucted to terminals 4 ond 3 on Ballast, meter
Aﬂ't,fm 'Side Terminal Terminal should read betwesn 3 to 7 ohms, §f {1 does not, ce-

uxtliary (Aux.Side) (Aux.Side) | place Ballot, reconnect Slip«on Terminaly at Ballast.
. . OHMS 8 ! Disconnect distibuter tonnector. Meter should show no

H Pick-up Coil x 1000 Distributor Batrery movement, If it does, replace Pick=up Coil. Proceed
to Ground Connector Neg. (+) to Test J.

Pin '
OHMS 7 8 Disconnect Distributer Connector, With RED ¢lip con«

J Pick-up Coil « 1000 Distributor | Digtributor nected to Distributor Connector Cavity and BLACK elip
Continuity Connector Connector connected to Distributer Connectar Pin, meter should

Cavity Pin read butween 150 and P00 chms. Procead to Test K,
Scrape black paint off small section of Electronic Control
o 1 i Unit, With key on, touch GREEN[elip to metal surface.

K Electronic Electronic Batter Meter should reod fess than 0,25 valt, [ it teads higher,
Contral Untt POINTS Contral Ne ()-'-j turn off Ignition Switch, remave Electronic Contrel Unit
Ground ) Unit Case 9- from tar tounting surface, and ¢lesn iurface and Elec-

_5“ tronic Control Unit base of dirt or paint.  Remount and
Note H retast,

Note 1 - Use GREEN and BLACK leads for this test only.

If rests sbove do nor locate defective components, then the trouble is with the Efectronic Control Unit, Since this unit
is not serviceable, it must be replaced,
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COIL CONNECTOR 165 uppce TeRMINAL (5o

(1) (DISTRIBUTOR ELEC- |~
TRONIC CONTROL) =~
),

IGNITION

=T S$2.0
&/ » i/
f‘*'iié; 12 V.BATTERY
s ‘, ——

IGNITION GROUND
con - D.E.C. MODULE
TO "BAT" ‘
TERMINAL \\

Test Number 29 ]"w = &Y

OISTRIBUTOR ..':‘JI

)

4
A

i

- \m »

L)

FIGURE 48 \

\ pe

ORANGE ///
e
6 .\ ).~

PURPLE

@

BLACK

* [nspect Harness Connectors for
white & blue lead terminal as
1974, 1975 and later models
are wired differently.

FORD ELECTRONIC
IGNITION SYSTEM



Test Number 29 Continued

FORD ELECTRONIC IGNITION COMPONENTS

SELECTOR CLte .
TEst KNOB |CONNECTIONS TEST PROCEDURE
POSFTION REQ, BLACK AND RESULTS
3 i Remove Coil High Tension Wire from the disk ibutor and

A ButMery Stun
of C},ngg ) 16 VOLTS | Bottery Batrery

Pas. (+) | Neg.({~)

ground it, Crank Engine. Meter should read ot least
9 volts, If less, charge battery and procesd. Replace
High Tersion Wire.

B Resistance Wire | ¢yymg o 0 With Ignition Switch OFF , meter should read 1 to 2 ohms.
x 1 If reading is highar, replace resistance wire,
» YEE - S - —

C Coil Primary OxH:AS Coil Coil Wufh Igmh@ﬁ Swnc? off, ma;ffr thguf;:l rec;dc;Km 3 dwsé
Resistante BAT. DEC If it does not, replace Ignition Coil. | , protcee
T | Terminol | Terminal [ with Test D, A _ _

OHMS 4 1" Remove coil high tensien lead from coll tower. Connect

D Coll Secondory « 1000 Coil Coil BLACK ¢lig 1o inner contact. With fgaition Switch off,

Continuity BAT. Tower meter should read 5,000 to 25,000 ahms, If it does not,
o _ Terminal | Contact | reploce coil.
£ Voltage Drop 2 4 With Ignition Switch on, meter should read 5 to 7 volks.

in Resistance 16 VOLTS | patrery Coil if higher thon 7 velts, recheck Test B. If lower, proceed

Wire Pos(¥) |, “::Tf;m with Tests F and G.
" ) B Termi
Separate the Horneds Connector containing White/Blue
3 . Wire from DEC Module, and connect RED clip to White/
F Power to 1 13t | Whire/Blue 8lue Female Ledd Terminal, With ignition Switch on,
DEC Module $ vours Lead Bh?"e?:) metet thould read 10 to |1 volts, [If low or 1ere, per-
Yermingl | O form voltage drop test on Ignitfon Switch Resistance Wire,
Test £, If OK, reploce Ygnition Switch. ‘
&
OHMS Orange ) .
G Pick~up Coil x 1000 | Distributor| patrery Meter should not move, [f there is movement or o
to Ground Pick=vp | Neg.(~) full scole reading, reploce Pick<up Coil Assembly.
Connector
Terminal [
& ?

Orange | Purple

H Pickup Coil ?TO%S Distributor [Distributor]  Meter should read between 400 and 800 ohms, If it reads
Continuity Pick=up | Plck=up higher or lowet, replace Pick-up Coil Assembly,

Connector | Connector
Terminal | Terminol

8 1 With Ignition Switch on, momentarily touch GREEN clip

J  Module POINTS DEC Botte to DEC Module Houting. |f meter reads more thon
Ground See Module | . ry- 0.25 volt, remove Module from mounting, clear sur~
v faces, remount securely and retest,

Note 11 Case

Note #1 - Use GREEN ond BLACK leads for this test anly,

If tests above do not locate defective comparents, then the trouble is with the Electronic Control Unit, Since this unit
is not serviceable, ir must be reploced.,
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Test Number 30

DISTRIBUTOR CAP

PINK LEAD "

@ A
AR e\ T

IGNITION Y
SWITCH

HIGH TENSION
OUTPUT

CONDENSER 1S USED ONLY
FOR RADIO [INTERFERENCE
SUPRESSION AND NOT AT
ALL INVOLVED IN IGNITIOM
PERFORMANCE,

12 V BATTERY

00

GROUND

LOWER HOUSING
HARNESS

- PICK~UP
GREEN | LEADS

- ELECTRONIC
DISTRIBUTOR WITH CAP MODULE
AND ROTOR REMOVED,

DELCO HEI IGNITION SYSTEM WITH COIL IN DISTRIBUTOR CAP
FIGURE 49
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Test Number 30 Continued

DELCO HEI IGNITION COMPONENTS~SYSTEMS WITH COIL IN DISTRIBUTOR CAP

SELECTOR cLip - TEST PROCEDURE
TEST KNOg | CONNECTIONS AND RESULTS
POSITION RED BLACK ‘ v
2 1 Remove Pink Lead 4 from Disteibuter Cap ond crank
A :?13:: Stote 16voLrs | Batery | garrery engine, Meter should read at least 9,6 volts.if lower,
hutrge Poso(*) | Neg.(«) charge bottery and retest,
4 \ Conneet RED ¢lip to Pink Leod from Distributer Cap,
B ignition With ignition Switch on and engine not running, meter
Switch l6 voLrs Ei:::f‘::d 'B:;m():) should read 10 volts or higher, [f low, replace .
g Ignition Switeh circuit,

) o 3 8 Remove Cap and Rotor, and disconnect Lower Housing
C Coll Primary H?‘S Oiet.C BAT, Horneis., Mater thould read between 0.2 and 0.7 ohms,
Resistance x "C«-""l‘e:: Term. ot IF meter dost not read, replace (gnition Coll lacoted

“| Bist.Cap in Distributer Cap.
i
0 Coll OHMS High 12 With Ignition Switeh off, mever reods less than 10,000 or
Secondaty x 1000 Temion | Pigt Ca more than 30,000 obms, replace the igaitien Coil
Retiyhance Output | & nd.. To?m Asyembly
Terminal '
3 1 Reconnect Pink Lead 4. Be sure that three lead I‘.:owor
£ Coil Primary Housing Horness 1s disconnected from Distributor Cap.
Continulty 16 YOLTS ?g:':&:?n. GNGJ:P({) Comnact RED clip to “Cu Tarminal. With ignition

Switch on, meter should read at least 10 voits,

F Power to ] \ With RED ¢lip connected 1o "B+" Terminal and Ignition
Electronte , "B Best Switeh on, meter shodld read a¥ least 10 volts, If lower
© 16 VOLIS | tuem .ot ery or zero, recheck Test B, IF still low, exomine terminals

Package Dist. Cop Neg. (+) and connection imide Disteiburter Cap Cover,
¢ 1 Reconriect three leod Lower Mowsing Marness connectons,
G Lower Howsing | yovorrs [ 8" Battery With Ignition Switch on, meter should read ot least 10
Harnsis Tarm.on Neg. (=) volte, If low o¢ zero, tepair of reploce three leod
Continulty Module “Lower Housing Harness "
H 10 ' Connect RED clip to Module “Co* Terminal, With
Lower Housing “un Ignition Swirch on, merer should read at least 10 volis.
Harrass 16 VOLIS | (yemn.on | Battery If low or 2ere, repair or replace thrae lead
Contlnuity Module Neg.(~) “Lower Mousing Horness, "
OHMS 7 ¢ Disconnect Green and White Pickwup Leads from Elechronic
J Piek<wp Coll « 1000 White Green | Module and connect to RED oad BLACK clips. Maeter should
Continulty Pick=up | Pick-up | read between 550 and 1,500 ohms, If it does not, replace
Lead Lead Pick«up Coil Aembly,
OHMS 7 1 Connect RED &lip to White Pick-up Lead. Be certain
K Pickeup Coll x 1000 White Battery | GOREEN Lead is cleor from all metol surfoces. Meter
to Ground Plekeup | Neg.(-) | should not move. If it does, repluce Pick-up Coil
Lead Assembly,

If tests above do not locote defective components, then the trouble Is with the Elsctronic Control Unit, Since this unit
is not servicecble, it must be replaced.
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Test Number 31
IGNITION SWITCH 20—

O

hd 1
IGNITION SWITCH ni
FEED TERMINAL l

POS. BROWN-y o
COIL CONNECTOR

NEG |
“"“PM

‘HIGH TENSION
OQUTPUT TERMINAL

12 V. BATTERY

&)

PICKUP wHITE

EAD ~GREEN : HOUSING
- 5 ' A HARNESS

M @)
GROUND
CONDENSER IS USED ONLY
- FOR RADIO INTERFERENCE
FIGURE 50 SUPRESSION AND NOT AT

ALL INVOLVED IN IGNITION
PERFORMANCE.

DELCO HEI IGNITION SYSTEM WITH SEPARATE COIL



DELCO HEIIGNITION COMPONENTS ~SYSTEMS WITH SEPARATE COIL

: CLip .
" SELECTOR . ,
TEST KNOB | CONNECTIONS TEAS:: PROCEDURE
POSITION A O RESULTS
RED BLACK
A Battery 2 1 Remove Ignition Switch Feed Termino! from Coll and cronk
State of 16 VOLYS | Battery Battery engine.  Mater should reod at leost 9.6 voin. If lower,
Charge Pox, (4 Neg.(~) chorge battery and proceed, ’
B lgnition Remove coil cover and Igwnition Wire No, 4. Connect
Switch ‘ ! RED clip to Ignition Switch Feed Terminal, With
18 VOLTS | Ignition Battery ignition Switeh on, meter should read ot least 10 volts,
Feed Wre | Neg.(-) If low o zero, replace lgniton Switch clrcuit,
¢ Coil OHMS 5‘ ] Remove Coil Connection, and connect RED ¢lip to Igni-
Primary x 1 fgnition | coif tion Coil Terminal, and BLACK ¢lip to Coil Tarminal,
Resistance ?C‘"K | terminal Meter should read between 0,2 and 0.7 chms.
erming
_— S 3 - Remé;; Coil High TensAio;\ Wir?, and connect RED ¢lip
Y 2;‘52";':;‘:“&”7 S?ggg High .ign‘?ﬁm to High Tension Output Terminal, BLACK clip to Ignis
Tension Coil tion Coil ‘f«rmiml.l Meter should read between 46,000
Output Termingl | 8fd 12,000 ohms, I not, replace coil. Reconnect
Terminal High Tension Wire,

E Lower Housing .‘: 1 Rem:we :i;';;&?:i“ c:p ‘:n;!« ‘ramr.ckffcénx;c; Fott Cone
Harness (Red) \ Batter nector and Ignition Fe re to Coll. With Ignition
Continyity 16 VOLTS | Terminal N,g‘{,) Switch on, meter should read ot least 10 volts, If

Ma‘:" e lower, tepait of replace lower Housing Harness,

U
11 |
F Lower Hous “cH - .
sower k ?;s;:;?\) 16 VOLTS | Tarming! | Battery With Ignition Switch on, metsr should read ot least 10
Contingity on Neg (-) valt, If lower, repalt or replace Lower Housing
L vedute || Memew -
. 8 7 Disconnect Green and White Pick-up Leods from Module
G E":::““" ? ‘:g;g White Gresn and connect to RED ond BLACK clips, Metar should
Ro‘ Pick-up Pick-up | reod between 500 and 1,500 ohms. (f it dows not, re-
esistance Lead Lead place Plck«up Coil Assembly.
OHMS 8 1 | Connect RED clip te i ‘
- ~ p to White Pick-up Lead. 8e certain Green

H :’;cé:xng"" x 1000 | White Sattery Lead is clear from all mersl surfaces. Muter should not

Pick-up | Neg.() | move. IF it does, repluce Pick-up Coil Assembly. Reimtall
Lead distributor can und rotor,

Fage i

If tests above do not locare defective components, then the trouble is with the Electronic Control Unit. Since this unit
is not serviceable, it must be raploced.
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Test Number 32--The General Motors C-3/C-4 System (Computer Command Control)

Introduced in 1978 on a limited number of California mandated emissione
controlled engines, the C-4 System is now standard equipment on most of

the General Motors cars (except diesel and EFI). The main function'of the
C-4 System s to maintain the carburetor air-fuel ratio at 14.7 to 1.0--the
most efficient operating ratio for the catalytic converter. The electronic
carburetor receives a DWELL-TYPE voltage from the Electronic Control Module
(ECM) to maintain this air-fuel ratio under widely varying driving
conditions. The Craftsman En?ine Analyzer can be used to check this
voltage by reading the six-cylinder DWELL scale, 0-60°, and by performing
the procedure in this section.

IMPORTANT~~The C«4 System could be malfunctioning when any of the following
conditions are noticed: :

a; The vehicle instrument panel “CHECK ENGINE® 1ight i1luminates.
b) Poor engine performance which includes:

1. Poor gas mileage

2, Lack of response to throttie

3, Hesitation, stalling, etc.

Complete C-4 System diagnostics, troubleshooting, and repair procedures
demand that you obtain the specific service manual far your vehicle and
engine combination. |

CONNECTIONS:

On G.M. cars equipped with the (-4 System, a small, green, single-contact
DWELLMETER connector is normally provided to check the DWELL voltage to
the carburetor (usually located under the hood near the right front
fender whee! well, or near the carburetor, protruding from the wiring
harness). 00 NOT ALLOW THE LEADS TO TOUCH GROUND OR HOSES--THE HOSES MAY
ALSO BE CONDUCTIVE.

Use the adapter pin as shown in the figure below. Connect the GREEN clip
from the Craftsman Engine Analyzer to the adapter pin. Connect the

BLACK ¢1ip to a clean and secure ground such as the engine block, and the
RED c1ip to the positive (+) battery terminal.

NOTE: The DWELLMETER should NOT cause a change in the engine operation
when connected to the vehicle's DWELLMETER connector. If there is reason

_ to suspect that a change did occur, recheck your connections.

TEST PROCEDURE

Position the FUNCTION SELECTOR switch on the Craftsman Engine Analyzer
in the DMELL position. A1l readings will be taken from the 6-cylinder
DWELL scale (0-60°), regardless of the number of engine cylinders in the
vehicle under test.

The following table is a typical C-4 System Performance Summary illustrating
the DWELLMETER readings under the given engine conditions.



ENGINE CONDITION

DWELLMETER READINGS

1. Start Mode (cranking) g°
2. Warm engine operation at idle Constantly varying between
or part~throttle with constant 10° and 50° (Higher engine
engine speed. See Note Below. speads result in faster
varfations.)
3, Acceleration and deceleration Constantly varying between
(changing engine speed) 10¢ and 50° (OWELL variations
may not be easily discernible
on the DWELLMETER during
rapid accelerations or decel-
erations but may be seen on
slowar changes in engine RPM)
4. Wide open throttle (W. 0. T.) Approx. 6°
(under engine load--on the road
or with dynamometer).
NOTE: The {nput to the C-4 System which causes the constantly varying

DWELL reading 15 an oxygen sensor mounted on the exhaust manifold

working through the ECM. This sensor must typically be above 600° F

to operate properly. Engine cooling, restart, or excessive idling could
cause the sensor to go below 600°F in which case the DWELLMETER reading
will be some FIXED value between 10° and 50°. This system may require
three to four minutes to reach temperature after a restart or cool-down to
pasume the VARYING-DWELL operational mode.

ADAPTOR PLUG CONNECTOR

FIGURE 51

Used to provide Dwell Con~
nection on G.M. C~4 Systems.

Test Number 33--Ground Strap Test (Engine to Body)

The ground strap from the vehicle body to the engine provides the

return circuft from the 1ights and other accessories to the battery. A
defective ground strap or ground connections could cause an inaccurate
voltage regulator setting, resulting in higher voltages to the electrical
system. The ground strap can be tested as follows:
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1. Insert the BLACK test lead plug into the BLACK "OTHER TESTS" socket.

2. Connect the BLACK c¢lip to a clean connection on the engine block and
the GREEN ¢1ip to a c¢lean connection on the car body. Scrape away
grease or paint, 1f necessary, to make & good metal-to-metal connection.

3. Rotate Selector Switch to the POINTS LO VOLTS position.

4: Start engine and operate at approximately 1200 RPM,
5. Turn on headlights and note reading on the 0-3.2 Volt scale.

GOOD--A reading less than .1 volt indicates a good ground strap and connections.
HIGH--A reading exceeding .1 volt indicates a defective ground strap or

1ts connections. Clean the ground strap connections and repeat
test before replacing ground strap.

)

RED CLIP NOT~—y Y NG ( ™
USED L L DN o

GROUND STRAP TEST (ENGINE TO BODY)

FIGURE 52
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Test Number 34A-<Fuse Tests

Automotive fuses can be tested as follows:

Connect the BLACK clip from the analyzer's voltmeter lead to a good ground

on the engine or car body. Turn the Function Selector Switch to the VOLTS
position. Insert the BLACK plug into the BLACK OTHER TESTS socket. Tyrn

the ignition switch to the ACC. position and turn on the accessory assoclated
with the fuse that is to be tested. Then touch both sides of the fuse with
the RED ¢lip. If the meter indicates battery voltage on_both sides of the
fuse, the fuse is good. If it indicates battery voltage on one side and
nothing on the other, the fuse {s open. If there is no reading on either
side, there is an open circuit between the fuse and the battery

On General Motors cars equipped with "Autofuse”
blocks, insert a small nall or bare wire in the RED
clip as shown and use it as a test probe.

\ EEN CLIP NOT US FUSE TEST CONNECTIONS
R

FIGURE 53
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Test Number 34B--Horn

Set the Function Selector Switch to the VOLTS position.

1.

2. Using the ALL OTHER TESTS leads, connect RED lead to the terminal
of the horn relay that connects to the horns and BLACK lead to a

(Reverse leads for a positive

good ground as shown in Figure 57.

ground system).

HORN AND RELAY
CIRCUIT CONNECTIONS

TEST RESULTS
FIGURE 54

~x°&

ZERO READING

1., Defective horn relay

2, Defective horn ring

3. Abreak in wiring be«
tween the horn ring
and relay

READING LESS
THAN 10 VOLTS

1. Defective horn

2, Defective wires

3. Relay points not
making good
contact

GOOD

Horn

oper=
ating
range

BATTERY VOLTAGE
READING

1.  Open clrevit in horn
2, Breck in wirlng be«
tween relay and horn
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Test Number 34C--Low Voltage Drop Tests

In addition to the POINT RESISTANCE test described on page 20, this
position can be used to test the vehicle's electrical system for low
vc1%age drops. Set the Function Selector Knob to the POINTS LOW VOLTS
position.

Ingert the BLACK plug into the BLACK OTHER TESTS socket. Read test results
on the 0-3.2 Volt scale. Each division on this scale is .1 volt. This

scale has internal protection to prevent damage if the leads are accidentally
connected across full battery voltage. Use the GREEN and BLACK c¢lips to

make the tests. The RED ¢lip 1s not used.

Corroded or loose connections and frayed or broken cables can cause excessive
voltage drops 1n the starting circuit which can cause hard starting. To
test for these conditions, connect the clips between 1 and 2, 2 and 3, 4
and 5, 5 and 6, 6 and 7, 7 and 8, with the starter turning. Be sure the
high voltage lead is disconnected from the coil so the engine won't start.
During this test, no reading should be higher than .2 volts. If & reading
higher than .2 volts is observed during any of these tests, check the
cable or connections involved, clean and tighten the connections and
replace the cables or solenoid when necessary. If the meter reads to the
1$§t of zero during any of the above tests, reverse the position of the
clips.

VOLTAGE LOSS TEST CONNECTIONS
FIGURE 55
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Test Number 34D--Emission Control System Solenoids

With the increased sophistication of today's emission control systems,
many more solenoids are used than ever before. Air injection, EGR Action,
and throttle positioning are a few examples of the usage of solenoids.

Bagically a soienoid converts an electrical signal into mechanical

movement. Hence they can be used to move valves or reposition the

throttle. Since they are electrically operated, your Craftsman

Voltmeter and Ohmmeter can be used in conjunction with your vehicle service
manual to confirm their proper operatfon. The service manual will tel

when voltage should be present at the solenoid and the value to activate

it. The Ohmmeter can check whether or not the coil in the solenoid is open
or shorted. Follow your vehicle service manual's instructions in all cases.

Test Number 34E--Lamps

The OMMS scale is used to test the var{ous lamps in the vehicle (headlamps,
parking lamps, convenience lamps, etc.) To test the lamps, remove the

lamp from the socket or otherwise disconnect from the circuit to prevent
possible damage to the analyzer.

CONNECTIONS:

1. Insert the white plug OHMS lead into the corresponding tester socket.

2. Connect the RED and BLACK clips to the lamp under test. Some lamps
have two f{ilaments and each must be tested separately.

3. Set the Function Selector switch to the OHMS position.

4, Set the Range Sele.tor Switch to the LOW scale. The cold filament
resistance will read very Tow-~typically less than 10 OHMS.

5. If the meter readsco , (extreme right hand side of the scale) the
filament 15 open-circuited and the lamp must be replaced.

Tes; Number 34F--Motor Windings

The OHMS scale can be used to test the windings of many of the motors
used in today's vehicles such as the blower, wiper, headlamp doors, and

- power window motors. Always make certain when testing the suspect motor

that it is completely disconnected from the vehicle. This will prevent
false readings as well as possible damage to the Analyzer.

With the guidance of your vehicle service manual you will be able to
diagnose an open winding, a shorted winding, or a winding shorted to the
motor frame. Your vehicle service manual will specify what resistance in
ohms should be present across the various motor leads. These values will
typically be Tow in value, hence the X 1 position of the Craftsman Analyzer
Range Selector should be used.



Test Number 34G--Rear Window Defroster Grid

The Rear Window Defroster Grid can be checked quite easily with your
Craftsman Analyzer. You will use efther the VOLTMETER, 0~16 VOLTS, or
the OHMMETER (X 1) for performing these tests. Specific test procedures
are outlined in your vehicle service manual. Resistances encountered in
these circuits will be very low, typically less than one ohm,

CAUTION: Do not test across Grid Lines on the giass. -Although this
electrically conductive coating fs baked onto the glass, it can be
scratched, causing an open circuit and rendering all or part of the heated
rear window inoperable. Measure only at the terminals with connector
disconnected.

WARNING: Ford Motor Company uses a separate high voltage alternator for
1ts quick defrost windshield and rear window on some car 1ines. Operating
voltage in this system approaches 120 Volts A. C. Do not attempt to test
this system while "live". Make only Ohmmeter Tests as instructed in the
Ford Manual with the engine off!

Test Number 34H--Electrical Wiring Harness

A1l power distribution within the vehicle takes place vila one or more

color coded wiring harnesses. If a wire in the harness breaks or a
connector is loose or corroded, voltage will not arrive at its intended
destination. The end result of this is that one or more electrically oper-
ated devices in the vehicle will not operate as they should.

By using your Craftsman Analyzer, Voltmeter, Ohmmeter, and Points (Low
Voltmeter) functions, and with the guidance of your service manual you can
correct certain harness defects.

CAUTION: If you are tracing voltage through a given system, be careful
not to short that voltage to grourd. A spark can cause electrical
system damage or in the vicinity of the fuel system vapors could
ignite and cause a fire, and personal injury.
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TABLE 1

Key No. Part No. Description
I 290-102 Nut, 3/8-32
2 450-132 Knob, Selector
3 210-105 Washer, Flat 3/8
4 450-130 Glamor Cap
5 $TD610605 Screw, Self Tap #6 x 1/2 Lg.
) 400290 Rest Pad (2)
7 [80-740 Case, Bottom and Back
8 1000-752 Case, Top Assembly
9 180739 Case, Baffle
10 400-467 Rest Pad (2)
( 38-513 Cable Assembly, Ohms
12 38-512 Cable Assembly, Other Tests
i3 38-568 Cable Assembly, Tach Pick=~Up
14 38-514 Cable Assembly, Amps
{Cable Only)
15 1000-840 Battery Adaptor
16 1000252 Shunt and Terminal Assembly
17 180-457 Starter Shunt
18 260-183 Thumb Screw
19 260171 Screw Hex 3/8-16 x 1-1/4" Lg.
20 180-618 Battery Adaptor, Male
21 1000248 Alternator Adaptor
22 180-298 Adaptor Spring (Foreign)
23 180-293 Adaptor Spring (Domestic)
24 38-396 Wire Adaptor (Jumper)
25 1000425 Accessory Kit
26 2170701 Instruetion Manual (Not Hlustrated)
27 1000-836 Complete Accessory Kit
(Not IHustrated)
28 25-185 1/4 OHM Resistor




Sears

owners
manual

MODEL NO.
161.210400

HOW TO ORDER
REPAIR PARTS

ENGINE
ANALYZER

Now that you have purchased your CRAFTSMAN
ENGINE ANALYZER, should a need ever exist
for repair parts or service, simply contact any
Sears, Roebuck and Co. stores. Be sure to pro-
vide all pertinent facts when you call or visit.

The model number of your ENGINE ANALYZER
can be found on the front of the instrument,

WHEN ORDERING REPAIR PARTS, ALWAYS
GIVE THE FOLLOWING INFORMATION:

¢ PARTNUMBER e PART DESCRIPTION
e MODEL NUMBER ® NAME OF ITEM

All parts listed may be ordered from any Sears
Service Center and most Sears stores,

tf the parts you need are not stocked locally, your
order will be electronically transmitted to a Sears
Repair Parts Distribution Center for handling.

Lt

SEARS,ROEBUCK AND CO. US.A
CHICAGO, ILLINOIS 60684




