Troubleshooting

This section is designed to aid in the guick,
accurate diagnosis of automotive problems.
While automotive repairs can be made by
many people, accorate troubleshooting is a
rare skill for the amateur and professional
alike,

In ity simplest state, troubleshooting is an
exercise in logic. It is essential to realize that
an automobile is really composed of a series
of systems, Some of these systems are in-
terrelated; others are not.  Auatomobiles
operate within a framework of logical rules
and physical laws, and the key to trouble-
shooting is 8 pond understanding of all the
automobive systems.

This section breaks the car or truck down
into its compoment systems, allowing the
problem to be isolated. The charts and diag-
nostic road maps list the most common prob-
lems amd the most probable causes of
trouble. Obviously it would he impossible to
list every possible problem that could hap-
pen alomg with every possible cause, but it
will locate MOST problems and eliminate a
lot of unnecessary guesswork, The systematic
format will Jocate prnH:rrnﬁ. within a given
svstemn, but, because many automotive sys-
tems are interrelated, the solution to your
particular problem may be found in a
number of systems on the car or trock.

kl

USING THE
TROUBLESHOOTING CHARTS

This book contains all of the specific informa-
tion that the average do-it-yourself mechanic
needs to repair and maintain his or her car or
truck. The troubleshooting charts are de.
signed to be vsed in conjunction with the
specific procedures and information in the
text. For instanee, troubleshooting a point.
type ignition system is fairly standard for all
maodels, but you mav be directed to the text
to find procedures for troubleshooting an in-
dividual tvpe of electronic lgnition. You will
also have to refer to the specification charts
throughout the book for specifications applic-
able to yvour car or truck.

TOOLS AND EQUIPMENT

The tools illustrated in Chapter 1 (plus two
more dingnostic pieces) will be adequate to
troubleshoot most problems, The two other
baols needed are o voltmeter and an ohmme-
ter. These can be purchased separately or in
comhbination, known as a VOM meter,

In the event that other tools are required,
they will he noted in the procedures,
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Troubleshooting Engine Problems
S5ee Chapters 2, 3, 4 for more information and service procedures.

Index to Systems

System To Test Group
Batiary Engine mesd not be running 1
Starting system Engine nesd not be runnimng 2
Primary elactrical system Engine nesd not be running a
Sacondary alectrical system Engine need not be running 4
Fual systam Engine noad not be running c
Enging compression Engine need not be running B
Engine wacuum Engine must be running ri
Sscondary slecirical sysiem Engine must be running B
Valve train Engine musi be running 9
Exhaust system Engina must be running 10
Coaling system Engina must be running 11
Engine lubrication Engime must ba running 12

Index to Problems

FProblem: Symptom

Begin at Specific Diagnosis, Number

Engine Won't Start:

Sierter doesn’t turm

Slarter turns, enging doesn't

Starfar tums angine wvary slowly

Startar tums angine narmalby

Starter twrms engine very guickly

Engine fires intarmittenthy

Engine fires consistantly

Engine Auns Poorly:

Hard starting

Faugh Idie

Stalling

Engine dies at high spesda

Hesitatlan (on socaleration from
standing stop)

Poor pickup

Lack of power

Backfira through the carburetar

Backfirm I'hn!:ugh the axhaost
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Elus axhaust gasas

Black exhaust gpases

Running on (after the ignition is

shut off}

Susceptible to moisturea -
Engime misfires under load 4
Engine misfires at speed 4,
Engine misfires at dia a
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A, 70, B4

Sample Section
Procaad
Resuits and Indications 10
i 2

4.3

Test and Procedure

41— Check or spark: Hold each : k
plug wire approximately %" Bom
ground with gloves or a heavy, dry
rag. Crank the engine ond observe
the spark.

I no spark is evident:
If spark is good in some cases: —

I spark s good in all cases; - 4.8
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Specific Diagnosis

This section is arranged so that following each test, instructions are given to proceed to
another, until a problem is diagnosed.

Section 1 —Battery

Test and Procadurs Rezults and Indicafions
T.1—Inspect the battery visually for  If case & cracked, replace battery: 1.4
ﬁ mt"&"tl:nl{mrm“m“' cracks) If the case ks intact, remove cormosion with a
roesteres T-E:I:EE;I.‘ITL::\: aodution of boking soda and water (CAU-
& T PLUGGED VENT TION: do not get the solution bnto the b
RO — ! dery), amd Gl with water 1.2
LODSE CABLE
[
POSTS
LT WATER LEVEL Inspect the batlery case

If the lights brighten, remave and elean the
clamp amd post; coat the post with petroleum
jelly, instull and tighten the clamp: 1.4

If no Improvement i nobed 1.3

1.2—Check the battery
rahle comnections: Tn-
sert & serewdriver be-
twoen the battery post
and the eable clamp.
Turn the ]'mﬂrn'ig'hh
on high beam, and ob-
servg them as the
screvwdriver is gently

twisted to ensure good TESTHG BATTERY
metal to metsl cone  GABLE CONMEGTIGNS
tacd. USING & SCREWDRIVER

1.3— Test the state of charge of the bat-  If indicated, charge the battery. NOTE: If
tery using an individual cell tester  no obeious reason exists for the low atate of

or hydrometer. charge (i.e., battery age, prolonged storage),
proceed bo: 1.4
Specific Gravity ( @ 80° F.)
ADD THES MIUMSIER TO THE HYDROMETER Miniwsum Dartery Charge
%‘E:ﬁ ;Eﬁﬁuu THE DORAECTED
- 100% Charged
78% Charged
50% Charged
WE?FEEAHL“E% ﬂ?r:u THE ova 25% Chargod
YORO DG Al THE -.- Mary Liitle Power Lafi
CORRECTED BPECIFIC GRAWTY . Completely Dischargad

The efects of temperature on battery specifie et} and ot of :
tion to specific gravity [right) gravity (left) and amount ef battery charge in rela

1.4—Visually inspect battery cables  If necessary, tighten connedtions or replace
for erncking, bad comnection o the caliles;
ground, or bed connection o
stirter, 21
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Section 2—Starting System
See Chapter 3 for service procedures

Test and Procedure

Note: Tests in Group 2 are performed with coil high tension lead disconnected to prevent accidental

Results and Indicaltions

Froceed
I

starting.
a1 Ti:all the starter motor and  sade- Il stwrter  twrms  the engine  normally: 2.2
noid: Connect & jumper from the
battery post of the solenoid {or !{;LT fturtl_-r buzzes, or turns the engine very o
relay) to the starter post of the 2 .
solenoid [or relay). If no response, replace the solenoid (or relay). 31
I the starter tums, but the engine doesn't,
ensure that the Bywhesl ring gear is intact. 1F
the gear is undamaged, replece the starter
drive. = |
22 —dﬂiurildlac ivhtl:hcr ignition over-  If starter opertes, atdjust or replace switch: = |
switches are functionlng - .
properly {clutch start switch, neu- Tt wmshor: wiowiod € Gyt =
tral safety switch), by connecting a
jumper across the switch(es), and
tumning the ignition switch to
uﬂtﬂ.l't".
23— Check the ignition switch “start”  If the hl.np dossn’t light or the meter neadls
position: Connect a 12V test lamp  doesn’t move when the switch is tmmed, check
or voltmeter between the starter  the ignition switch for loose connections,
post of the solengid {or relay) and  cracked insulation, or broken wires. Repair or
ground. Turn the ignition switch  replace as necessary: 3.1
:}D 'J;':a: start” position, and jiggle  1f he lamp Hickers or needle moves when
e REY. the key is jiggled, replace the ignition switch. 3.3

Checking the ignltion swilch “start” position

STARTER RELAY
(IF EQUAFFED)

24 —BRemove and beoch test the

starter, sccording to specifications
in the engine electrical section.

If the starter does not meet specilications,
repair or roplace as needed:

If the starter is operating properly:

2.1
2.5

2.5 — Determine whether the engine

can turn freely: RBemove the spark
plugs, and check for water in the
cylinders, Check for water on the
dipstick, or oil in the radiator. Af-
tempt to hurn the engine using an
18" flex drive and socket on the
crankshaft pulley nut or balt,

If the engine will tum freely only with the
spark plugs out, and hydrastatic lock fwater in
the eyvlinders) is ruled out, check valve tim-
ing:

If engine will not turn freely, and it is koown
that the clutch and transmission are free, the
engine must be disassembled for further eval-
wation:

9.2

Chapter
3
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Section 3—Primary Electrical System

Procoed
Test and Procedurg Resuits and Indicalions fo
3.1— Check the [gnition switch “on” pe- I the lamp lights: .
WIERO, Cﬂ]’lllt:[‘t A jumper wire be- If the lamp fickers when the key 1= jridigled,
tween the distribitor side of the replace the fgnition switch: 3.3

el d 12V tact
Enﬂ;ﬂlﬁ,:tﬂﬂmwi;h “d:au[ 1l the lamp doesn’t light, check for bose or

the coil and ground BRemowve the e ] E‘l:!“_ﬂl‘-‘ﬂth-'l\f_ﬁl!- If none are found, L
high tension lead from the coil, the ignition switch and check for continuity.

Turn the ignition switch on and  If the switch is faulty, replace it: 3.3
jizgle the key.

Checking the ignltion switch “'on’ position

4.2 Check the ballast resistor or resis- Replace the resistor or resistonce wire if the
tance wire for an open cieeuit,  resistance & zero. NOTE: Some ignition siys-
uding an ohmmeter. Ses Chapter  tems have no ballast revistor, 3.3
3 for specific tests,

CALIBRATED
RESISTAMCE
LEALY

3.3 —Omn point-type ignition svstems, vi- I the breaker points are intact, clean the con-
sually inspect the breaker points for  tact surfaces with Ane emery cloth, and adjust
burning, pltting or excessive wear. the point gap to specifications. If the points
Gray coloring of the point contact  are worn, replsce them. On electronic sys-
surfaces is normal. HAotate the  tems, replace any parts which appear delec-
crankshaft until the contasct heel tive. I condition persists: 3.4
rests on a high point of the distrib-
utor cam and sdjust the point gap
to specifications. On electronic ig-
nition modeds, remove the distrib-
utor cap and wvisually inspect the
armature. Ensure that the srma-
ture pin i5 in place, and that the
armature is on tght and rotates
when the engine s crunked, Make
sure there are no eracks, chips or
rouskded -mlgra: on the armature,
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and Proced e

34—0n point-type ignition  systems,

coniect 4 dwell-meter between
the distributor primary lead ond
ground. Crank the engine and ob-
serve the point dwell angle. On
electronic ignition systems, con-
duet o stator (magnetic plekup as-
sembly) test. See Chapter 3.

DWELL

Results and Indications

O point-type systems, adjust the dwell angle
it necessary, WOTE; Increasing the poinl gap
decreasen the dwell ongle and vice-versa,
If the dwell meter shows little or no reading:

On electronic ignition systems, if the stator is
bad, replace the stator. I the stator {5 good,
proceed to e other tests in Chapler 3.

INSUFFICIENT
oWELL

Dwell i3 a function of polat gap

3.5 — O the point-bype ignition systems,

check the condenser for short:
connect an ohmeter across the
condenser body and the pigtil
lead.

Checking the condenser for short

II' any reading other than infinite is noted,
replace the condenser

3.6—Test the coil primary resistance:

On point-type  ignition systems,
connect an ohmmeter across the
coil primary terminals, and read
the resistance on the low scale.
Mote whether an external ballast
resistor or redistaEnce wine i wsed,
On electronic ignition systems,
test the coofl primary resistance
as in Chapter 3.

Check the coll primary resistance

Point-type ignition coils utilizing ballast re.
sictors or resistance wires should have ap-
procimmately L0 obmz  resistance. Cuoils
with internal resistors should hove appros.
imately 4.0 ohms resistince. IF volues fur
from the above are noted, replace the coil.
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Section 4—Secondary Electrical System
See G}‘laptcnﬁ 2-3 for servioe Prf.ﬂ'.‘tl’]l.lrl‘:!i

Procead

Tagf and Procadure Raszults and indicalinns iy

4.1 —Check for spark: Hold each spark  If no spark is evident: 4.2
plug wire approximately %" from - T ; .
i etk Euier oe's iy 1If spark |5 goad {u some |.:}|ml:ler5. 4.3
rag. Crank the engine, and ob- If epark iz good in all evlindors: 1.6
serve the spark
Check for spark at the plugs

4.2 —Check for spark at the coil high  If the spark is good and consistent: 4.3

tension lead: Remove the coll high
tenslon lead from the distributos

If the spark is good but intermitient, test the

and position it approximately 14" primary cloctricol system starting at 3.3: a8
from ground. Crank the rl-l.“ini_-. If the spark is weak or non-existent, replace
and observe spark, CAUTION: the codl high tension lead, dean and tighten
This test should not be performed all connections and retest. If no improvement
on engines eguipped with elec- is moted: 4.4
tromic ignition.
4.3—Visually imspect the distributer T moisture is present, dry thoroughly, and
eap and motor for borned or cor- rebest per 4.1- 4.1
roded contacts, ek, rbon 31 burned or excotvly coraded. concts,
6t of the rotor on the distributor oo 0 PR A e el TRlee
shaft (where applicable). ; i :
If the rotor and cap appear intact, or are only
slightly cormded, clean the contacts thor-
w&n oughly {including the cap towers snd spark
plug wire ends) and retest per 4,1
If the spark 15 good in all cases: 4.8
IF the spark is poor in all cases: 4.5
EXCESENE
QF BUTTON
HIGH PESISTANGE
CARBOM
ROTOR TP %
BURKED AWAY

Inspect the distributor cap and rofor
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Proceed

Test and Procedure

4.4—Check the eoil secondary resis-
tance; On point-type systems con-
nect an ohmmeter scross the dis-
tribastor side of the coil and the coil
tower. Head the resistance on the
high scale of the ahmmeter. Om
electronic ignition  systems, see
Chapter 3 for specific tests

Results and Indications fo

The resistance of a satisfactory cail should be
betwoen 4,000 and 10,000 ohms. If resistance
is comsiderably higher (Le., 40,000 ghms) re-
place the coil and retest per 4.1. NOTE: This
does not apply to kigh performance eoils.

Testing the coll secondary reslstance

A6 Vicnally inspact the cpark plog
wires for cracking or brittleness.
Endure that no two wires are posi-
Homed 20 68 b0 canse indoction fir-
ing (adpeent and parallel). Re-
move each wire, one by one, and
check resistance with an ohmme-
ter,

Replare any creckead ar helttle wives. If any of
the wires are defective, replace the entire
sel, Replice any wires with excessive resis-
tance {over A000{} per foot lor suppression
wire], and separate any wires that might

cause induction firing, 4.6

i WO S

EPARK PLLE: WIRE

Ut

Misfiring can be the resull of
spark plug leads to adjacent,

congeculively frng cylindérs
running parallel and too close
iogether

On pointtypa Ignition systems,
check the spark piug wines as
shown, Onf eacironic grdlbons,
do not remove the wire from the
distributor cap terminal; instead,
test through the cap

Spark plug wires can be checked
visually by bending them In a
loop over your finger. This will
reveal any cracks, burned or
broken insulation. Any wire with
cracked insuiation should be re-
placed

4.6—Remove the spark plugs, noting the

See fallowing.

eylinders from which they were re-
moved, and evaluate according 1o
the color photos in the middle of

this book,

See
following.
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Proceed

Tesi and Procedure Resulfs and indications o

4.7 —FExamlne the location of all the  The fallowing disgrams illustrate some of the

plugs

®e® 0000

Two adjacent plugs are foualed in a
f-cylinder  engine, 4oylinder

engine or either bank of a V-8
This Is probably due to a Blown
lisad gasket between the two oyl-

inders

An unbalanced carburetor is indi-
cated. Following the feel How on
this particutar design shows that
the cylinders fed by the right-hand
barrel are fouled from overly rich
micbure, while the r.']-'l.lmlzn fed
by the left-hand barrel are normal

Héééél lloo o e
cooe|lffloooe

Finding one plug overheated may
indicate an intake manifold leak
near the allected cvlinder. IF the
overheated plug is the second of
two adpcent, ocomsecutively firing
plugs. it could be the result of 1g-
nition cross-firing. Separating the
leads to these two plugs will elimi-
nate cross-fire

conditions that the lecation ofplogs will reveal.

OO0 ®®eO0O0

The two center plugs in a G-cvlinder engine
are foumled. Raw fuel may be “boiled” out of
the carburetor into the intake manifold after
the engine is shut-off. Stop-start driving can
also foul the center plugs, due to overy rich
mixture, Proper float level, a new float needle
and seat or use of an insulating spacer may
help this problem

‘]:[OD..
OO0 e

If the foar rear plugs are overheated, a cool-
ing system problem is suggested. A thorough
cleaning of the cooling system may restore
coalant eirculation and cure the problem

Oceasionally, the two rear plugs in laorge,
lightly used V-H3 will become ol fouled,
High ol eonsumption and smoky exhanst may
uleo be notlead. It iz probably due to plugged
ail drain holes in I:Ee rear of the cylinder
head, causing oil to be sucked in around the
valve stems, This usually ocours im the rear
cvlinders first, because the engine skants that
wiLy

4.8







