









































































































































































































































a result of the changing (increasing) field
strength and is not caused by physical move-
ment of the field or the pick-up coil. The positive
v gecontinues to build until the reluctor tooth
is  ctly opposite the pole piece.
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Figure 11

As soon as the reluctor tooth passes the pole
piece, the air gap starts to increase and the field
{ ' 1gthbeginstodecrease. The decreasing field
S gth through the coil winding induces a nega-
tive voltage at the same terminal of the coil win-
ding. Again, the voltage isinduced by the change
(reduction) in field strength. No voltage is
induced in the pick-up coil unless the reluctor
is moving. The rapid increase and decrease of
the magnetic field as the rotating reluctor teeth
approach and pass the pole piece is what
induces the positive then the negative voltage.

The induced voltage is very small. It’s just a
tiny electrical signal that is fed into the electronic
control unit. The function of the signal voltage
induced in the pick-up unit is not the same as
that of the contacts in a breaker-point ignition
which open and interrupt the primary current
in the ignition coil. The pick-up voltage is a
precisely timed signal. It triggers the electronic
circuitry in the control unit and in turn this con-
trols the interruption of the current flowing
t* ~ugh the primary windings of the ignition coil.
L let’s consider primary current flow in grea-
t etail.

Figure 12

In the electronic ignition system, battery current
flows through the primary winding of the ignition
coil and then through the control unpit which
is grounded. This maintains current flow in the
ignition coil primary winding pretty much the
same as the closed contacts doin a breaker-point
ignition. The control unit remains ‘‘on’’ or
activated and current flows through the primary
coil windings as long as a negative voltage from
the pick-up is not applied to it.

Figure 13

When the reluctor passes the pole piece, and
the pick-up voltage turns negative, it deactivates
or ‘‘turns off”’ the control unit circuitry. At this
point, current cannot flow through the control
unit to ground and therefore the current through
the ignition coil primary windiing is interrupted.
Like in all induction coil-ignition systems, this
interruption of the current flow in the primary
circuit induces enough voltage in the secondary



windings of the ignition coil to fire the spark

plug.

Figure 14

The control unit determines electronically how
long the ignition coil primary current is allowed
to flow before it is interrupted. In other words,
it determines the dwell in the electronic system.
Since the control unit circuitry is sealed and

; has no moving parts, the dwell cannot be

i

~hanged. The reluctor and the pick-up unit

etermine ignition timing. The control unit
determines dwell. However, it takes both of
them working together to time the interruption
of the ignition coil primary current and the firing
of the plugs.
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FOR PERFORMANCE ANALYSIS ON
ELECTRONIC SYSTEM

Figure 15

(here is no reason to use a dwell meter when
testing or checking an electronic ignition
system. Dwell will be correct unless the control

unit has been damaged and this possibility can
be easily and quickly checked out with your elec-
tronic ignition tester. On the other hand, your
tachometer and timing light will operate just as
well with this system as they will with a breaker
point system.

Figure 16

The ballast resistor for the electronic system
plays a dual role. On the one side is the half-ohm
ballast resistor that is the same as in a breaker-
point system. It maintains constant primary cur-
rent with variations in engine speed. This pro-
tects the ignition coil against high current flow
at low engine speed. This ballast resistor is by-
passed when cranking, to apply full battery vol-
tage to the coil.

The other side of the dual unit is a five-ohm
resistor. It protects the control unit by limiting
current flow in the electronic part of the circuit.
In a breaker-point ignition, the condenser helps
the coil develop higher voltage because it speeds
up the collapse of the magnetic field. It also
increases ignition point life because it reduces
arcing as the contacts open. The condenser is
not needed in the electronic ignition because
there are no points and the collapse of the field
in the ignition coil primary is controlled by the
electronic circuitry in the control unit.



TROUBLESHOOTING
With Electronic
lonition Tester

Figure 17

Because of design changes made in the new
(1973) electronic control unit it was necessary
to release an electronic adapter tester, that
works with the present ignition tester C-4166.
{1 adapter is number C-4166-1 and must be
" 1 when testing the 1973 control unit. It can
also be used when testing earlier control units.
The latest electronic ignition tester is numbered
C-4166-A. It can be used to test all electronic
ignition systems. Learn to use the tester and
you will find that it’s a real time saver. As you
probably know, instructions for using the tester
are included on the back panel of the instrument.
Because of the limited space available, these
instructions are quite condensed and a little
extra explanation will help you get acquainted
with this valuable diagnostic tool. The two leads
with five-prong connectors are used to connect
the test instrument into the car’s ignition circuit,
for on car testing. The test leads with the two
alligator-type battery clips are not used for on-
car testing—they are used only for bench-testing
of electronic ignition components. Incidentally,
the harness for the battery clip leads also
includes a dual male-female connector which
"~ used for bench-testing the pick-up unit. It

not used for on-car testing. There are two

.s of instructions on the back of the instru-
ment. The first set of instructions are for compo-
nents or bench testing. Disregard them when

troubleshooting the system on the car. The diag-
nosis chart at the right side of the panel does
not apply to bench testing.

It is to be used only in connection with on-car
testing. The 6-step system test instructions and
the diagnosis chart are used for on-car trouble-
shooting. The chart is based on the condition
of the lights on the front of the tester. When
testing the system on the car the two green lights
should come on as soon as the tester is con-
nected into the system. This does not necessar-
ily mean that everything is okay in the entire
system but it does mean that you can proceed
with the test. On the other hand, if both or either
of the green lights do not come on, trouble exists
which must be corrected before proceeding with
the remainder of the test. The three red lights
on the front of the tester are “‘trouble lights’.
If one or more of them comes ‘‘on’’ something
is definitely wrong and the appropriate item
indicated by an ‘‘x”’ on the chart should be
checked. In other words an “‘off”’ condition in
the green lights or an ‘‘on’* condition with the
red lights indicates trouble. Remember these
thumb rules apply to on-car tests—they do not
apply to bench testing which will be covered
under a later heading. Although the instructions
and chart on the back of the tester are complete,
let’s go through the on-car test procedure step-
by-step.

Figure 18

If performance problems exist, the first thing
to check on the ignition system is the rotor and
distributor cap for cracks or corroded terminals.
Hairline cracks are sometimes difficult to see,
so look the cap and rotor over very carefully.



Figure 23

If the green light labeled *‘Control Unit™* does
not come on the control unit is faulty and must
be replaced. Each test light is completely inde-
pendent of the others, and if the control unit
is good, this green light will be on even if there
is a fault in the pick-up unit, the dual ballast
resistor, or the remainder of the ignition primary
circuit.

Figure 24

To complete checking the system, pull the igni-
tion coil secondary wire from the distributor cap
and hold it near the engine block. Actuate the
“‘High Voltage Coil Test’’ switch and observe
the length and intensity of the spark as you pull
the wire slowly away from the block to increase

spark gap. A long blue spark indicates that

" output is okay.

Figure 25

Move the coil wire away from the block until
the spark no longer jumps to ground and closely
observe the coil tower to make sure there is
no arcing across the tower. If no arcing occurs,
this completes the testing and indicates that the
ignition coil is okay. If the primary circuit and
the coil are okay but an ignition problem is evi-
dent. Check the spark plug cables with an
ohmmeter or ignition oscilloscope and inspect
spark plugs.

Figure 26

The red light labeled **Auxiliary Ballast Res-
istor”” on the tester will light if the five-ohm
side of the dual ballast resistor is bad. If the
red light comes on, the dual ballast resistor must
be replaced. The half-ohm (.5) side of the dual
ballast resistor is checked with the rest of the
primary circuit by the tester. When installing
a new resistor make sure that the connectors
are correctly installed.
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Figure 27

If the red light labeled *‘Primary Circuit’” on
the tester panel comes on, check the ignition
coil primary, the suppression capacitor, the haif-
ohm side of the dual ballast resistor, and the
wiring harness for an open in the circuit. Replace
any parts that are faulty or do not meet specifica-
tions.

S 'ELECTRONIC ™
i IGNITION
- TESTER -

FLEX WIRING TO DOUBLE-CHECK
- PICK-UP UN

Figure 28

If the red light labeled **Pick-up Circuit’’ comes
on the pick-up unit or its wiring is faulty and
the pick-up unit must be replaced. Even if the
light does not come on, it‘s a good idea to flex
the wiring from the pick-up unit to double-check
it. If the red light blinks while doing this, the
pick-up unit wiring is bad and the unit should
be replaced.

. ELECTRONIC
IGNITION

Figure 29

The electronic ignition tester is equipped with
a circuit breaker to protect the tester from over-

‘loading when testing a shorted control unit. If

the circuit breaker opens, the red button at the
bottom of the panel will pop out. If it does,
wait one full minute, then réset the circuit
breaker by pushing the button in and continue
testing.

PICK-UP UNIT
JEST LEAD _

Figure 30

The tester can be used for bench testing the
control unit and the pick-up unit independently.
The test lead harness with the two battery clips
and the pick-up unit connector is used for bench
tests. A fully charged battery is also necessary
for the bench tests. It is not necessary to ground
the component being tested. Component tests
are to be used to check new units prior to instal-
lation or to double-check units removed from
the car.



Figure 31

Hook the two battery clips to a fully charged
battery. The red clip on the positive post and
the black one on the negative post. To test the
pick-up unit, mate the connector from the pick-
up unit wiring with the pick-up connector test
lead from the tester. If the red light labeled
“Pick-up Circuit” comes on, the pick-up unit
is faulty and must be replaced. If the light does
n~* come on, double check the pick-up circuit
E  exing the wiring from the pick-up unit. If
tl.  ed light blinks when doing this, the wiring
is bad and the pick-up unit cannot be used.

Figure 32

To bench test the control unit, simply plug the
fi  »in female tester lead into the control unit
w  he clips still connected to the battery. If
the green light labeled “‘Control Unit’’ does not
come on, the control unit is faulty.

Figure 33

When bench testing the pick-up unit, the green
““Control Unit” light will be off, and the red
“Primary Circuit’ and red .**Auxiliary Ballast
Circuit " lights will be on. This is normal because
there is no input for these components, when
benchrtesting the pick-up unit. When bench test-
ing the control unit, all three red lights will be
on because the ballast reistor, pick-up unit and
coil primary circuits are not connected into the
tester circuit. So, when bench testing you need
only be concerned with the green in-put voltage
light-which must be on to indicate sufficient vol-
tage and the green ““Control Unit”’ light. All
other can be ignored.

“HARD-START

OR “NO START"
Figure 34

There is an adjusting slot on the distributor plate
that can be used to change the air gap between
the reluctor tooth and the pole piece of the coil.

Unlike breaker-points reducing the air gap will

11



not retard the timing. Since dwell is determined
by the control unit and is independent of the
pick-up unit, changing the air gap will not affect
" “ming or dwell. However, the gap between the
-k-up and reluctor should be properly set. One
of the main advantages of the electronic ignition
system is improved starting; because with no
points, the possibility of arcing across the points
at starting has been eliminated. However, a
pick-up gap that is too wide can cause starting
problems. As the air gap between the reluctor
and the pole piece is increased, field strength
decreases. In addition, low cranking means low
reluctor speed. The combination of weak field
and slow changes in field strength results in very
low voltage in the pick-up unit. This ‘‘weak
signal”® condition can cause hard starting. In
fact there may even be a ‘‘no start’’ condition
if the gap is too wide. If you get a ‘‘hard-start™
condition, don’t immediately blame the pick-up
gap and change the adjustment. Make sure that
the fuel system and the rest of the ignition sys-
tem are okay. Although setting the pick-up gap
correctly is a must when installing a new pick-up
unit, the gap does not change or increase in
service and does not require periodic adjus-
‘ment. The main reason for the minimum air
4ap specification is to make sure the reluctor
doesn’t contact the pole piece as the vacuum
plate moves.

Figure 35

When checking the pick-up gap, a .010”" feeler
;auge should not slip between the end of the
pick-up coil core and an aligned reluctor tooth.
Caution: - A feeler gauge can be forced between

the pick-up coil and reluctor tooth when the
air gap is properly adjusted, so do not use force
when checking with a .010”’ feeler. If it is neces-
sary to set pick-up air gap, loosen the pick-up
adjusting screw, align a reluctor tooth with the
pick-up core and insert an .008”" feeler between
the reluctor tooth and pick-up core. Tighten the
pick-up adjusting screw with the .008"" feeler
in place.

Figure 36

It will be necessary to use nonmagnetic feeler
gauge because a feeler gauge that is attracted
to the magnetism of the pole piece will give a
false “‘feel’” or drag. If nonmagnetic feeler
gauges are not available, brass shim stock of
the proper thickness can be used.

Figure 37

After setting the air gap, run the distributor on
a test stand and apply vacuum to make sure



hat the reluctor teeth do not strike the pick-up
sore during vacuum advance check.

RP TOOTH EDGE NECESS

Figure 38

The reluctor teeth may appear to you to be a
little rough at the edges. Do not try to clean
them up by filing the edges. You may file too
much and round the edges of the teeth. A sharp
edge is needed to quickly decrease the magnetic
field and induce the negative voltage in the pick-
up L. If the teeth are rounded, the voltage
sig=~I to the control unit will be erratic.
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Figure 39

There are two small arrows on the reluctor that
point in opposite directions. In a clockwise dis-
tn* or, the arrow at the keeper pin that holds
the . _uctor in place should point clockwise. In
a mter clockwise distributor, the arrow at
th. .ceper pin should point counter-clockwise.
If the arrow at the keeper does not point in

the direction of distributor rotation, remove the
reluctor, turn it one-hundred-eighty degrees,
and reinstall it. When removing the reluctor,
be careful not to lose the keeper pin.
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5 IGNITION IS ON
Figure 40

A new improved control unit will be used in
1973. Some internal changes have been made
to give better cold starting characteristics under
very cold temperatures. The new control unit
will have a new part number so check parts 13
book before ordering. One control unit will be
used on all model engines. The control units
equipped with a speed limiter have been discon-
tinued. Remember, this switching transistor will
still give you a shock when the ignition is on.

CORE
INSULATION

*« HYPALON-NORMAL
« SILICOME-HIGH TEMPERATURE

;  SPARK PLUG CABLES

Figure 41

The new silicone ignition cables are equipped
with a silicone-rubber outer covering that is
highly flexible and is extremely heat resistant.
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A fiberglass jacket has also been added which
increases the strength and durability over the
standard neoprene cables. This cable will be
used on the rear four cylinders of the 400 and
440 Cubic Inch engines.

The hypalon Cable is used on all 225, 318, 360,
361 and 413 cubic inch engines. It will also be
found on the front four cylinders of the 400 and
440 Cubic Inch engines.

E:
Figure 42

At the terminals, the conductor has been
wrapped back over the outer covering and the
clip installed. This new construction provides
a positive connection with sufficient contact for
a good strong spark.

“igure 43

The increased strength and improved terminal
construction of the new cables does not mean

that you can use the cable as a handle and pull 7
it from the spark plug or the distributor cap.
That's the easiest way in the world to disconnect
the cable from the terminal and ruin the cable,
Alwaysremove the cable from the plug by firmly
grabbing the terminal itself. The cover at the
terminal is very flexible so this can be done
quite easily.

3 K u}‘ =

- METALLIC CONDUCTOR CABLES CONTRIBUTE
T0 RADI0 FREQUENCY INTERFERENCE

Figure 44

Metallic conductor ignition cables contribute
substantially to what is known as ‘‘radio fre-
quency interference,”’ commonly referred to as
R. F. I. In simple terms, this means that it can
interfere with the other forms of communication
equipment. The greatest danger from this inter-
ference lies in the fact that it can interfere with
an even interrupt communication between com-
munity service vehicles such as police cars, fire
trucks, ambulances and the like.

NOTES
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00 NOT INSTALL ANY METALLIC
CONDUCTOR CABLES

Figure 45

Chrysler Corporation hasn‘t used ignition
-ables with metallic conductors for about ten
years. In addition, the Corporation has com-
plied with the Federal Communications Com-
mission and has removed all metallic conductor
cables from their parts stack. You technicians
can help out by refraining from installing any
type of metallic conductor secondary cables on
any car. '

i
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TROUBLESHOOTING
Without Electronic
Ignition Tester

To properly test the Electronic Ignition System,
the tester C4166 should be used. In 1973, adap-
ter C4166-1. must be used with tester C-4166.
But in the event they are not available, the sys-
tem may be tested using a voltmeter and an
ohmmeter. When ignition problems are sus-
pected, the following procedure should be fol-
lowed. Check battery and battery connections.

~ RELUCTOR

PICK-UP

—— AIR GAP

Figure 46

Check the air gap between the reluctor tooth
and the pick-up coil. To set the air gap, loosen
the pick-up coil hold down screw. Insert a .008™
nonmagnetic feeler gauge between the reluctor
tooth and the pick-up coil. Adjust the pick-up
coil. Adjust the pick-up so that the .008"" feeler
gauge is snug. Tighten hold down screw. Visu-
ally inspect all secondary cables at the coil, dis-
tributor and spark plugs for cracks and tightness.
Check primary wires at the ignition coil and
ballast resistor for tightness. If the above checks
do not determine the problem, the following
steps will determine if a component is faulty.

15



Figure 47

3 Remove the multi-wiring connector form the
control unit Figure 47 shows the connector
2 cavities. (Female pins) Turn the ignition switch
VIEWED FROM on’’. Connect the negative lead of a voltmeter
1 CONNECTOR to a good ground.
CAVITIES
4
5
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IGNITION. 1
DUAL BALLAST o 10 YOLTAGE
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RESISTOR T2 303 | 3] -
S OHMS COMPENSATING
RESISTOR .5 OHMS
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2
4 ] _(g-) colL
@ DISTRIBUTOR
5| |4 e
O O
= = O O
CONTROL
UNIT
—(B Ox
Figure 48

Connect the positive lead of the voltmeter to
the wiring harness connector cavity No. 1
(Figure 47). Available voltage at cavity No. 1
should be within one volt of battery voltage with
all accessories off. If there is more than a one
volt difference, Figure 48 shows the circuit that
must be checked.

NOTE: See wiring diagrams in appropriate ser-
vice manual for correct wiring color codes.
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Fi_ ce 49 NOTES

Connect the positive lead of the voltmeter to
the wiring harness connector cavity No. 2
(Figure 47). Available voltage at cavity No. 2
should be within one volt of battery voltage,
with all accessories off. If there is more than
a one volt difference, Figure 49 shows the circuit
that must be checked.

NOTES
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Figure 50 NOTES

Connect the positive lead of the voltmeter to
the wiring harness connector cavity No. 3
(Figure 47). Available voltage at cavity No. 3
should be within one volt of battery voltage,
with all accessories off. If there i1s more than
a one volt difference, Figure 50 shows the circuit
that must be checked. Turn ignition switch
“off.

NOTES
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Figure 51

Connect an ohmmeter to wiring harness connec-
tor cavities No. 4 and No. 5. The ohmmeter
resistance reading should be between 350 to 550
ohms. If reading is higher or lower than
specified, disconnect the dual lead connector
co g from distributor. Using the ohmmeter,
" . the resistance at the dual lead connector
. .ing from the distributor. If the reading is
not between 350 and 550 ohms, replace the pick-
" up coil assembly in the distributor. If the reading
is within specs, check the wiring harness from
the dual lead connector back to the control unit.
Connect one ohmmeter lead to a good ground
. and the other lead to either dual lead connector
' pin of the distributor harness. Ohmmeter should
' show an open circuit. If the ohmmeter shows
continuity, the pick-up coil in the distributor
. must be replaced.

NOTES

NOTES
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DISTRIBUTOR
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Figure 52

Connect one ohmmeter lead to a good ground
" 1nd the other lead to the control unit connector

in No. 5. The ohmmeter should show con-
tinuity between ground and the connector pin.
If continuity does not exist, tighten the bolts
holding the control unit to the firewall. Then
recheck, if continuity does not exist, the control
unit must be replaced.

Reconnect wiring harness at control unit and
distributor. NOTE: Whenever removing or inst-
alling the wiring harness connector at the con-
trol unit, the ignition switch must be “off’’.
Otherwise the control unit could be damaged.
Remove the high voltage cable from the center
tower of the distributor. Hold the cable approx-
imately 3 16’" from the ground. Crank engine.
If arcing does not occur, replace the control
unit. Crank the engine again. If arcing still does
not occur, replace the ignition coil.

Summary; Figures 46 through 52

REMEMBER: The electronic ignition tester
does a complete job of testing circuits and com-
ponents.If a problem does not show up when
making the checks in figures 46 through 52, it
means that the control unit or ignition coil is
faulty. It is very unlikely that both units would
fail at the same time. It then becomes a matter
of trying a new control unit and, or, an ignition

coil to see which one restores secondary vol-
tage.





