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SAFETY RULES FOR AUTOMOTIVE MAINTENANCE

SAFETY EQUIPMENT

FIRE EXTINGUISHER. Never work on your car
without having a suitable fire extinguisher handy.
A 5-lb, or larger C02 or dry-chemical unit speci-
fied for gasoline/chemical/electrical fires is re-
commended.

Fireproof Container. Rags and flammable liquids
should be stored only in fireproof, closed metal
containers. A gasoline soaked rag should be
allowed to dry thoroughIy outdoors before being
discarded.

Safety Goggles. We recommend wearing safety
goggles when working on your car to protect
your eyes from battery acid, gasoline and dust
and dirt flying off moving engine parts.

WARNINGS

Never look directly into the carburetor throat
while the engine is cranking or running as sudden
backfire can cause burns.

LOOSE CLOTHING AND LONG HAIR
(MOVING PARTS)
Be very careful not to get your hands, hair or
clothes near any moving parts such as fan blades,
belts and pulleys or throttle and transmission
linkages. Never wear neckties or loose clothing
when working on your car.

JEWELRY Never wear wrist watches, rings or
other jewelry when working on your car. You’ll
avoid the possibility of catching on moving parts or
causing an electrical short circuit which could
shock or burn you.

VENTILATION
Always work on your car in a well ventilated
area. Never run the engine in a closed garage
without venting the exhaust outside.

SETTING THE BRAKE
Make sure that your car is in park or neutral and
that the parking brake is firmIy set.

NOTE

Some vehicles have an automatic release on the
parking brake when the engine is started. This
must be disconnected when any testing is to be
done in DRIVE.

HOT SURFACES 
Avoid contact with hot surfaces such as exhaust
manifolds and pipes, mufflers (catalysts), the
radiator and hoses. Never remove the radiator
cap while the engine is hot, as escaping coolant
under pressure may seriously burn you.

SMOKING ANO OPEN FLAMES
Never smoke while working on your car. Gasoline
vapor is highly flammable, and the gas formed in
a charging battery is explosive.

BATTERY
Do not lay tools or equipment on the battery.
Accidentally grounding the “HOT” battery ter-
minal can shock and burn you and can damage
wiring, the battery and your tools and testers.

Be careful of contact with battery acid. It can
burn holes in your clothing and burn your skin or
eyes.

HIGH VOLTAGE
High voltage-30,000-50,000 volts--is present in the
ignition coil, distributor cap, ignition wires and
spark plugs. When handling ignition wires while
the engine is running, use insulated pliers to avoid
a shock. While not lethal, a shock may cause you
to jerk involuntarily and hurt yourself.
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SECTION I - INTRODUCTION ( 2 )  O n  G E N E R A L  M O T O R S  v e h i c l e s
u s i n g  t h e  H i g h  E n e r g y  i g n i t i o n  ( H E I )

1-1. GENERAL INFORMATION s y s t e m ,  i n s t e a d  o f  c o n n e c t i n g  t h e  R E D
test cl ip to the negative (-) terminal of the

a.  The Induct ive  Dwel l /Tach is  used to  tes t  and coil,  connect ths RED test cl ip to the tach
adjust dwell, idle speed and idle mixture. It is also t e r m i n a l  u s i n g  t h e  H E I  t e r m i n a l  a d a p t e r
used to test the mechanical wear of the distributor, c l i p  p r o v i d e d  w i t h  t h e  t e s t e r .  T h e  t a c h
the PCV system and the condi t ion o f  the breaker- termina l  is  Iocated on the d is t r ibutor  for
points and the air-f i l ter. V8 and V6 engines while it is located on

the coil for 4 cylinder or L6 engines (See
b.  The Induct ive  Dwel l /Tach wi l l  work  on any 4 , Figure 2).

6, or 8 cylinder, 4 cycle, negative or posit ive ground ( 3 )  O n  v e h i c l e s  w i t h  a  P O S I T I V E
engines. GROUND e lec t r i ca l  sys tem,  connec t  the

BLACK test  c l ip  to  the negat ive ( - )  ter -
1-2. ZERO ADJUST minal of the coil and the RED test cl ip to

the engine ground.
The pointer on the meter should rest on 0 whenever
the leads are disconnected from the engine. The zero
adjust lever is in the front. To zero the meter, move 
the zero  ad jus t  lever  to  the r ight  or  le f t  unt i l  the
pointer lines up on 0.

CAUTION

Read and observe the Safe ty  Ru les  and
Warn ings for  Automot ive Main tenance in
t h e  f r o n t  o f  t h i s  m a n u a l  B E F O R E  P R O -
C E E D I N G .

SECTION II - OPERATION

1-3. BASIC TEST CONNECTIONS

a. T u r n  t h e  C Y L I N D E R  s e l e c t o r  t o  t h e  a p p r o -
priate position for your engine.

b. Connect the RED test cl ip to the negative (-)
t e r m i n a l  o f  t h e  c o i l  a n d  c o n n e c t  t h e  B L A C K  t e s t
clip to the engine ground (See Figure 1).

FIGURE 1 - BASIC TEST CONNECTIONS

NOTE

(1) The negative (-) terminal of the coil
on FORD vehicles is marked DEC.

FIGURE 2 - HEI IGNITION SYSTEMS

1-4. POINT RESISTANCE TEST

Perform this test i f  y O U  have hard s tar t ing,  inaccur-
ate  t iming,  a  rough running engine and poor  fue l
e c o n o m y  w h i c h  c a n  b e  c a u s e d  b y  b u r n e d  p o i n t s .

a .  Turn the tes t  se lec tor  to  the POINT RESIS-
TANCE posit ion (See Figure 3).

b .  T u r n  t h e  c y l i n d e r  s e l e c t o r  t o  t h e  4  c y l i n d e r
p o s i t i o n .

c .  T u r n  t h e  v e h i c I e s  I G N I T I O N  S W I T C H  t o  t h e
ON pos i t ion .

FIGURE 3 - TEST SELECTOR AT POINT RESIS-
TANCE POSITION
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RESULTS:  Good-Points are in good condition
Bad-Points are bad. Replace.

NOTE

I f  the meter  reads in  the bad range,  the
p o i n t s  m a y  b e  o p e n .  M o m e n t a r i l y  c r a n k
the engine (without starting) and re-check.

1-5. DWELL TEST

a.  I f  the po in t  gap is  not  proper ly  ad jus ted,  the
meter wil l show:

(1) Low Dwell, which can be the cause of poor
igni t ion per formance.

( 2 )  H i g h  D w e l l ,  w h i c h  c a n  c a u s e  e x c e s s i v e
burning of the breaker points.

b. See your vehicle manual for the correct dwell
for your vehicle.

c. To perform the dwell test:

( 1 )  T u r n  t h e  t e s t  s e l e c t o r  t o  t h e  D W E L L
position (See Figure 4).

( 2 )  T u r n  t h e  c y l i n d e r  s e l e c t o r  t o  t h e  a p p r o -
priate position for your engine.

(3)  Star t  eng ine,  le t  id le  whi le  observ ing the
meter.

FIGURE 4 - TEST SELECTOR AT DWELL
POSITION

1-6. DISTRIBUTOR-MECHANICAL WEAR TEST

a.  Excess ive  d is t r ibu tor  mechanica l  wear  causes
inaccurate  t iming and abnormal  spark  advance,  re-
sulting in poor engine performance.

b .  T o  p e r f o r m  t h e  M e c h a n i c a l  W e a r  T e s t  f o r
D i s t r i b u t o r :

(1) Turn the test selector to the DWELL posi-
tion (See Figure 4).

( 2 )  B r i e f l y  i n c r e a s e  e n g i n e  R P M  t o  a p p r o x i -
m a t e l y  1 5 0 0 ,  w h i l e  o b s e r v i n g  t h e  m e t e r  a n d  n o t e
the change in dwell from the value at idle.

NOTE

Some d is t r ibu tors  have o f f -center  p ivo t ing
b r e a k e r - p l a t e s  w h i c h  w i l l  c a u s e  d w e l l
changes in excess of 3°. This is normal for
this type of distributor. See your vehicle
manual.

RESULTS: Change within 3°-Normal
Change more than 3°-Worn out
distributor, cam, or bushings. Re-
place or repair as needed.

1-7. RPM/lDLE SPEED TEST

a. High idle speed causes excessive brake wear,
while low idle speed causes engine stalling and
roughness. Refer to your vehicle manual for correct
idle speed.

b.  To per form the id le  speed test  do the fo l low-
ing:

(1)  Turn  the  tes t  se lec tor  swi tch  to  the  LOW
RPM position (See Figure 5).

(2 )  On automat ic  t ransmiss ion  veh ic les ,  p lace
shift selector in the correct posit ion as specif ied by
the auto manufacturers.

N O T E

I f  your  d is t r ibu tor  is  equ ipped wi th  dua l
po in ts ,  re fer  to  your  veh ic le  manual  for
p r o p e r tes t ing a n d a d j u s t m e n t
ins t ruc t ions .

R E S U L T S :  L o w - P o i n t  g a p  t o o  w i d e .  R e s e t .
N o r m a l - P o i n t  g a p  p r o p e r l y  a d j u s t e d . FIGURE 5 - IDLE SPEED/lDLE MIXTURE BAL-
High-Point gap too small. Reset. ANCE TESTS
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1-9. PCV TESTWARN

Make sure that the pa

ING

r k i n g  b r a k e  i s  s e t

(3) Observe the LOW RPM scale (0-1500 RPM).

RESULTS: Too high-Speed adjusted too fast
Adjust idle speed screw.
Normal -Speed cor rec t ly  ad jus ted.
Too Low-Speed adjusted too s low.
Adjust idle speed screw.

1-8. IDLE MIXTURE BALANCE TEST

WARNING

Place shift selector in Neutral or Park be-
fore proceeding with this test.

a. Excessive leanness or r ichness causes a rough
o p e r a t i n g  e n g i n e ,  d i s e l i n g  o r  s t a l l i n g  a t  i d l e .  A
vacuum gauge can a lso be used to  ad jus t  the id le
m i x t u r e .

b .  To per form the id le  mix ture  ba lance tes t  do
t h e  f o l l o w i n g :

(1) Turn  the test selector switch to LOW RPM
position (See Figure 5).

(2)  At  normal  id le  speed,  observe meter  and
turn idle mixture screw(s) slowly in (clockwise) and/
or  ou t  (counter -c lockwise)  to  ach ieve h ighest  RPM
and smoothest idle operation.

R E S U L T S :  Too far  in  -  Causes lean mix ture  and
rough idle. Adjust.
Normal-Runs smoothly. No adjust-
ment needed.
T o o  f a r  o u t  -  C a u s e s  r i c h  m i x t u r e ,
r o u g h  i d l e ,  a n d  p o o r  f u e l  e c o n o m y .
A d j u s t .

(3) After idle mixture is adjusted, readjust idle
speed.

N O T E

O n  m a n y  l a t e  m o d e l  e m i s s i o n - c o n t r o l l e d
veh ic les ,  l im i te r  caps have been ins ta l led
to prevent overrich idle mixtures. Refer to
s p e c i f i c  r e c o m m e n d a t i o n s  o f  m a n u f a c -
turer .

a .  A  de fec t ive  PCV permi ts  c rankcase vapors  to
escape to the atmosphere. This increases air pollu-
tion, and causes rough idling.

b. To perform the PCV test do the following:

( 1 )  T u r n  t h e  t e s t  s e l e c t o r  t o  t h e  L O W  R P M
position (See Figure 5).

( 2 )  A t  n o r m s  i d l e  s p e e d ,  p u l l  o u t  t h e  P C V
hose assembly from the valve cover of the engine.

(3)  P lace thumb over  end o f  PCV va lve  wh i le
observing meter.

RESULTS:  Speed drops 50 RPM or  more-PCV ok.
S p e e d  d r o p s  l e s s  t h a t  5 0  R P M - P C V
d e f e c t i v e .  C l e a n  o r  r e p l a c e  t h e  P C V
valve and clean the PCV hose.

(4)  Reconnect  the  PCV hose assembly  to  the
valve cover of the engine.

1-10. AIR FILTER TEST

a. A dirty air f i l ter causes an overrich fuel mixture
resu l t ing in  poor  fue l  economy and loss o f  power .

b. To perform the air f i l ter test do the following:

(1)  Turn the tes t  se lec tor  to  LOW RPM pos i -
tion (See Figure 5).

( 2 )  R e m o v e  t h e  a i r  f i l t e r  a n d  n o t e  t h e  R P M
reading.

(3) At normal idle speed, with the air f i l ter in
place, note the RPM reading.

R E S U L T S :  M i n i m a l  R P M  C h a n g e - A i r  F i l t e r  o k .
Excessive RPM Change-Air Filter is
dirty and restricted. Replace.

N O T E

For use with waterproof electrical ignit ion
s y s t e m s ,  y o u  m u s t  u s e  A d a p t e r ,  E n g i n e
Elect r ic ,  NSN 4910-00-356-7504 which is
a  c o m p o n e n t :  o f  A d a p t e r  S e t ,  E n g i n er

NSN 4910-00-348-7600.
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