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WIRING

The wiring diagram illustrated in this section,
shows the general arrangement of all chassis
electrical circuits together with the relative position
of the electrical parts.

Essential specifications and test data on all the
electrical units are listed through out the write-up
and in the “Specifications’ group of each respective
section

Wire Sizes

Each wire in the electrical system is of a speci-
fed size, as noted on the wiring diagram. When
anv wires are replaced, wires of the correct size
must be used.

Tracer Colours

The insulation of each wire is of a distinctive
colour or combination of colours which assist in
tracing wvarious circuits and making connections.
These tracing colours are identified by a number
noted at each wire shown in the wiring diagram.

Inspection of Wires and Connections

Electrical connections must be tight and clean,
Loose and corroded ronnections will cause a run-
down battery, difficult starting, dim lights, and in
many instances, damage to the generator.

Testing Circuits

Methods of testing the various electrical circuits
are discussed in the wvarious electrical sections,
however, many circuits may be tested for a con-
tinuous circuit and shorts with the conventional

test lamp and low reading volt meter.

Radio Interference

All wehicles, whether egquipped with wireless or
not, must have provision made to eliminate in-
terference which would be picked up by the sct,
There are three main methods of eliminating mter-
ference in a vehicle and theyv will be explained under
the following titles:—

Bonding.
Shielding.
Suppression.

The elimination of interference should not be
attempted by a driver or a mechanic. It should
be given to someone qualified to do this work.

Wireless Bonding

Vehicles that are equipped with wireless sees,
require the electrical bonding together of all metal
nits of the vehicle, into one mass of metal.  Metal
gnits of a vehicle in motion have the characteristic
of developing static electricity  within  themselves,
These electrical charges are not all developed  with
the same speed nor to the same wvoltage. Elec-
tricity  has the property of flowing from bodies
bolding the greater charge to a body holding a
smaller charge.

When this discharge of electricity takes place

anywhere within a vehicle equipped with a wireless
set, static interference will be picked up by the
wireless and cause poor reception,

Wireless bonding is defined as the practice of
connecting together electrically the wvarious metal
parts of the wheels, chassis, engine and hull of the
vehicle, so that thev will form one mass of metal
which is invariable with respect to any electric
currents which may flow in. Bonding is accom-
plished by providing connectors between the metal
parts, of such a nature and so disposed that the
electrical currents flow by paths of low and constant
resistance  and  induction.  Bonding  includes pro-
visions for overcoming “wheel static” due to changes
developed on parts of wheels when the wvehicle is
in motion,

Installation of Bonding

When in service it becomes necessary to install
or replace a bonding strap, care should be taken
that the correct type of bonding is used and that
a good connection is made,

Bonding 15 made of soft-drawn tinned copper
wires, woven into a close mesh. When replace-
ments are made nothing but the specified parts
should be used.

Where soldered or sweated joints occur between
copper braid and lugs or straps, the soldering
should be done so that solder does not run along
the braid rendering it inflexible outside the joint.
All soldering and sweating should be carried out
with o non-corrosive flux, Suorplus flux i= to be
removed In every case,

In all connections hetween the honding con-
ductors and the vehicle, the metal should be thor-
vughly cleaned, and the joint made so that it will
give a pood. permanent electrical contact.  All
bolt and nut connections must be provided with
a lockwasher and a plain brass washer under the
bolt head. Before installation, the contact sur-
faces should be scraped down to bare metal and
a thin film of vaseline or grease placed on  the
contact surfaces.  All connections should he drawn
up tight.  Remove all surplus grease or wvaseline.
Care should be taken to see that the terminal lugs
are positioned so that the conductors run straight
and that the copper braid conductors are not bent
or twisted in installation.  Copper braid should
not be drawn tight nor should 1t be allowed to sag.,

SHIELDING

All electrical wiring of an appreciable length
will act as an antenna and radiate high {requency
waves when a radio freguency interference com-
ponent current 15 passed throwgh the wire.  Wire-
less sets installed in a wvehicle will pick up these
high frequency waves and result in poor reception.
High tension wires will offer the greatest inter-
ference. but radiation from these wires is taken
care of by a svstem of suppression. Low tension
circuits must also be given considerable attention
in vehiclez equipped with sensitive sets.
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[t is, therefore, necessary to provide some means
of preventing these high frequency waves from
escaping anyv electrical carryving  wires in the
vehicle and reaching the radio antenna. This is
made possible by means of a svstem called
“Shielding.”

Shielding, as the title implies, is a protective
covering of fine threads of metal woven together
to form a protection around a wire which  pre-
vents interference radiating from the wire.  Al)
the low tension wires coming from the instrument
panel  {ignition, lights, instruments, etc.) are
grouped into a single wiring harness and, there-
fore, are shielded with a cover of woven metal
which is grounded at both ends of the harness and
at intermediate points, This method enables all
the low tension wires from the instrument panel
tn be shielded as a unit, and eliminates the necessity
of individually protecting each wire, 1f any radio
interference is found to be caused from the low
tension wire group THE WIRING HARNESS
AND SHIELDING SHOULD BE REPLACED
AS A UNIT. When replacing a wiring harness
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the wire identification chart on the preceding page
will be of assistance in making the correct wire
connections. The ground straps of the shielding
should be fastened to a  suitable ground bolt,
making certain that the connecting surfaces are
well cleaned and making a good contact.

SUPPRESSION

High tension wires as mentioned under *‘shield-
ing"" radiate high frequency waves which will
cause radio interference unless some provision is
made to eliminate the interference. This method
is known as suppression.

Suppression dampens out or retards the inter-
ference at its source by changing electrical con-
stants of the circuit so that they do not readily
radiate interference.

Suppressors used for this tvpe of wvehicle are
usually in the form of resistors, filters, and con-
densers. For the correct location and size of these
suppressors see the wiring diagram on the pre-
ceding page,

GENERATOR AND REGULATOR

THE GENERATING SYSTEM

The function of the generating svstem may be
summed up as follows: [t converts a small amount
of mechanical energy from the engine into electrical
energy which is carried through the wiring to the
battery where it is stored for future use,  In actual
operation some of the energy may be used directly
from the generator, but for explanatory purposes
it iz assumed to flow from the generator to the
hattery and then be drawn from the latter.

The generator used on these wvehicles is a two-
brush shunt wound machine controlled by a com-
hination current and wvoltage regulator of the wvi-
brating tvpe. The two regulating units operate
independent of each- other.

T rThe woltage regulator controls the maximum
voltage of the generator and keeps it from exceed-
ing a predetermined value fixed by the setting of
the regulator. The actual charging rate to  the
battery wvaries, depending on the state of charge
in the battery.

The current regulator controls the maximum
amperage output of the generator and prevents it
from exceeding 32 to 34 amperes, which is the set-
ting of the current regulator, thereby preventing
damage to the generator due to overload.

The shunt wound generator controlled by cur-
rent and voltage regulation is an ideal generating
unit which has the ability to supply the necessary
current for lights and accessories in addition to
charging the battery. The maximum charging rate
= available from a speed of approximately 23
M.P.H. to maximum speed. In other words, the
maximum output curve is flat and does not fall off
at the high-speed end. (Figure 9.
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Fig. %—Generator Ouiput

In addition to the above, the voltage regulator
prevents excessive voltage at the lamp bulbs, igni-
1ti;‘m points, and radio, thereby prolonging their
ife.

To thoroughly understand the function of the
voltage regulator, some knowledge of the charac-
teristics of a storage battery is necessary. Figure
10 shows a series of curves, each depicting the
charge indicated by the specific gravity of the
acid, as the charging current is increased or de-
creased.  The wvoltage increases with the charging
rate, and is highest for a fully charged (1.280)
battery.

Assume that the wvoltage regulator is set so as
to open the contacts when the battery wvoltage
reaches 7.5 volts. With the contacts open, the
generator field circuit must go to ground, through the
resistance which decreases the field current, the
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Fig. 10—Battery Charging Curve

generator output and, consequently  the battery,
terminal voltage. This decrease in battery valtage
Hows the contacts to close again, and the repetition
af this cycle manv times cach second holds the
battery wvoltage at 7.5 volts. To be a little maore
accurate, it holds the current mto the battery to a
value which produces 7.5 wolts at the battery ter-
minals as shown on the curves of Figure 10, Sup-
pose the battery is nearly discharged, and has a
specific gravity of 1,190, By following the curve
marked 1.190 until it intersects the line of 7.5
volts, the current necessary to produce 7.5 valts
will be found to be 184 amperes. The regulator
will hald the current at this value until the batrery
starts to come up. When the specific gravity has
reached 1.220, the current will have been reduced
to 16.8 amperes; at 1.250 it will be 14.6 amperes;
at 1.255, 1006 amperes, and so on until at 1.280
the current will have dropped to less than 3 am-
peres.  This method of charging is known as the
"Constant Potential System,' and iz considered to
be the ideal way of charging a barrery, since it
permits a high rate charge for a discharged bat-
tery, but tapers off the charging rate as the battery
comes up, thereby preventing excessive overcharge,

t
5

Current and Voltage Regulator Construction

In discussing the construction of the combination
current and wvoltage regulator, we will cover the
voltage regulator first, then the current regulator,

Voltage Regulator

The Voltage Regulator unit consists of an iron
core, which with its windings forms an  electro
magnet. The wvoltage winding consists of a large
number of turns of fine wire., One end of this

winding iz connected to the generator (GEN) ter-
minal of the regulator and the other end of the
winding 1= grounded. This winding is known as a
Voltage Coil berause it is connected directly across
the generator armature at all times and is subjected
to the generator voltage.  (Figure 11.)

The =eries winding on the core consists of a few
turns of larger diameter wire, one end of which is
connected to the field (F) terminal of the regulator
and the other end to the upper point mounting
of the current regulator.  (Figure 127 This wind-
mg is known as a series ool because 1t 15 connected
i series with the shunt beld of the generator.

Fig. 11—Regulator Voltage Coil

An oo armature which carmies one of the regu-
lator points is mounted over the magnet core, and
iz hinged to the regulator body. The other point
is mounted to the regulator body,  Two coil springs
are attached hetween the armature and body to
hold the regulator points closed when the regulator
is not operating.

WOLTAGE REGULATONE
SERES (O

Fig. 12—Voltage Regulator Series Coil

Twao field resistance units are mounted on the
regulator. However, onlv the lower resistance unit
functions with the woltage regulator, One end of
this resistance is connecred o field (I terminal
of the regulator and the other end is grounded,
(Figure 13

Current Regulator

The Current Regulator unit consists of an iron
core. over which is wound a few turns of com-
parativelv large wire. One end of this winding is
connected to the generator (GENY terminal of the
regulator and the other end iz connected to the
series winding of the circuit breaker. This winding
is known as a series winding because it i= connected
in series with the generator armature and all the
charging current must pass through it as shown
in Figure 14
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ground and back ww the grounded brush of the
generator s established.  (Figure 17). At the
same time a curren! flows through the series windings
of both the current regulator and circuit breaker,
thence through the wvoltage winding of the circuit
breaker to ground and back to the grounded brush
of the generator,

When the engine speed is increased the generator
voltage rises and when it has built up to 7.2 o 7.4
volts, suthcient current is forced through the voltage
winding of the circuit breaker to magnetize its core
sufficiently to attract the circuit breaker armature
and close the points, establishing a eircuit from
the generator to the battery as shown in Figure
15.

CURRENT
8 VOLTAGE |
REGULATOR|

AMMETER

\
H

|| sToRABE
[ BATTERY

Fig. 17—Voltage Coil Circuit

Voltage Regulator

It will be noted by referring to Figure 17 that
the generator voltage s impressed across the voltage
winding of the voltage regulator at all times.  You
will also note that any change in generator voltage
will make a corresponding change in the current value
passing through the voltage winding of the regulator.
Such being the case, the magnetic strength of the
voltage winding wvaries directly as the generator
vilrage

As the generatnr voltage increases to a  pre-
determined value (7.2 to 7.4) fixed by the regu-
lator setting, the magnetic pull on the voltage reg-
uliator armature increases until the armature s
attracted towards the core, apainst the spring ten-
sion, opening the regulator points,

The shunt field circuit must now pass through
the resistance unit.  {Figure 18). This adds to the
resistance of the shunt field circuit, thereby reducing
the current value passing through the field winding.

%

CURRENT
8 YOLTAGE |=
REGULATOR

AMMETER

Fig. 15—Field Circuit with Voltage Regulator Points Open

The net result of this iz a drop In generator voltage.
This, in turn, reduces the current value passing
through the regulator wvoltage winding, reducing
its magnetic strength, allowing the spring tension
to immediately close the regulator points. elim-
inating the resistance from the field circuit, thus
allowing the generator wvoltage to build up again.
This cvele of operation occurs many times  per
second, resulting in the voltage being held practically
constant.

The purpose of the series winding on the voliage
regulator is to speed up the vibration of the regulator
armature. [t will be noted in Figure 18 that when
the regulator points open, the ficld current passing
over the series winding is reduced to zero, resulting
in an instant reduction in its magnetic strength,
allowing the regulator points to close more rapidly.
This, of course, results in holding the generator
voltage nearer a constant wvalue,

Current Regularor

When the battery is low and lighting and acces-
sory loads are turned on, the generator voltage may
not be forced up high enough to operate the voltage
regulator. In this case the current regulator comes
into operation,

You will note by referring to Figure 15 that all
the current for lights, accessories and charging the
battery passes through the series winding of the
current regulator. You will also note that any
change in the current output of the generator
makes the same change in the current value passing
through the series winding of the regulator, Such
heing the case, the magnetic strength of the current
regulator series winding varies directly as  the
current output of the generator,

As the generator output increases to a predeter-
mined value (32 to 34 amperes fixed by the regulator
setting) the magnetic pull on the regulator armature



increases until the armature is attracted towards
the rore, against the spring tension, opening the
regulator points,

The field circuit must now pass through the up-
per resistance unit and across the voltage regulater
points to ground, and also through the lower resis-
tance unit to ground in order to complete the cir-
cuit.  These twno resistance units being connected
in parallel at this time. {(Figure 19).

GCURRENT
AMMETER B VOLTAGE
REGULATOR

— 2

GENERATOR

Fig. 19—Tield Circuit with Current Regulator Points Open

This adds resistance to the shunt feld crcuit,
thereby reducing the current value passing through
the ficld. This, of course, results in a drop in
generator voltage and output.  This reduction in
current value passing through the series winding
of the current regulator reduces  its  mapnetic
strength, allowing the spring tension to immediately
close the regulator points, eliminating the resistance
from the ficld circuit, thus allowing the generator
voltage and output to build up again. This cvele
of operation occurs many times per second, re-
sulting 1n helding the maximum amperage output
of the generator at a practically constant value.

Quick Checks to Determine if Units are Oper-
ating Properly

The following checks must be made to determine
whether or not the units are operating normally.
If not, the checks will indicate whether the generator
or regulator s oat fault so that proper corrective
steps mayv be taken:

1. A FULLY CHARGED BATTERY AND A
LOW CHARGING RATE indicates normal
voltage  regulator  operation.  To  check  the
current regulator remove the battery wire from
the battery (BAT) terminal of the regulator.
Connect the positive lead of an ammeter to the
battery terminal of the regulator and the nega-
tive lead to the battery wire. With the ignition
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switch in the "off" position, ste{p on the starting
switch and crank the engine for about fifteen
seconds. Then start the engine and, with 1t
running at medium speed, turn on lights, radio
and other electrical accessories and note quickly
the generator output, which should be the
value for which the current regulator is set.
Now turn off the lights, radio and other acces-
sories and allow the engine to continue run-
ning. As soon as the generator has replaced
in the battery the current used in cranking, the
voltage regulator, if operating properly, will
taper the output down to a few amperes.

A FULLY CHARGED BATTERY AND A
HIGH CHARGING RATE.

{a) Disconnect the feld wire from the feld
(F} terminal of the regulator. This opens
the generator field circuit and the output
should  immediately drop off, It i does
not, the generator held circuit is grounded
either inside the generator or in the wir-
ing harness. If the output drops off to
“Yero’” with the field lead disconnected,
the trouble has been isolated in the regu-
lator. Reconnect the field lead on the feld
terminal of the regulator,

{b) Remove the regulator cover and depress
the wvoltage regulator armature manually
to open the points. 1f the output now
drops off, the wvoltage regulator unit has
been failing to reduce the output as the
battery came up to charge and woltage
regulator adjustment 15 indicated.

(Instructions for adjusting the regulator
are covered under the heading “Voltage
Regulator Adjustment.')

(e I separating the wvoltage regulator con-
tacts does not cause the output to drop
off, the field circuit within the regulator
is shorted and the regulator should he
replaced.

WITH A LOW BATTERY AND A LOW
OR NO CHARGING RATE check the cir-
cuit for loose connections. corroded  battery
terminals, loose or corroded ground strap, and
fraved or damaged wires. The high resistance
resulting from  these conditions will prevent
normal charge from reaching the battery. If
the entire charging circuit is in good condition,
then either the regulator or generator is at
fault.

(a) With a jumper wire ground the field ter-
minal of the regulator to the engine block
or other good ground.  Increase the gen-
crator specd to determine which unit needs
attention.,  Use care to avoid  excessive
speed  since  under these conditions the
generator may produce a dangerously high
output.

(b) If the output does not increase, the regu-
lator needs attention.  Check for dirty or
oxidized contact points or a low wvoltage
setting.
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lc) If the penerator output remains at a few
amperes with the field terminal grounded,
the generator is at fault and should be
checked further.

iy I the generator Jdoes not show any out-
put at all, either with or without the held
terminal grounded, very guickly disconnect
the gencrator lead from  the  generator
GEN) terminal of the regulator and strike
o againsl a4 convenient ground with the
wenerator operating at a medium speed.  If
a4 spark does not occur, the trouble has
now been definitely 1solated in the generator
and it should be removed and repaired.

[f & spark does occur, likely the generator
can build up but the circuit breaker is not

operating o permit the current to fow td®

the battery due to burnt points. points not
closing, open  wvoltage winding, grounded
arcut breaker, or too high voltage setting.

NOTE Do not operate the generator with

the generator lead disconnected for any
length of time since this is open circuit
operation and the units will be damaged.
A burned regulator resistance unit, regu.
lator winding, or fused contacts can result
only from an open circuit operation or
extreme resistance in the charging circuit.
With these conditions check wiring before
reinstalling regulator. DO NOT RUN OR
TEST GENERATOR ON OPEN CIRCUIT.
TO DO 50 MAY DESTROY HREGULATOR
OR GENERATOR.

TO  AMMETER
REGULATOR

0 COMNECT TO GROUND

T R T

GENERATOR

Fig. 10 Volt Ammeter Connections for Checking Circuit
Breaker (Negative Ground Polarity)

ADJUSTMENTS
Cut-Out Relay

Disconnect the battery wire from the battery
{BAT} terminal of the regulator. Connect the
positive lead of the ammeter to the battery ter-
minal of the regulator and the negative lead to the
battery wire, Connect the positive lead of the volt-
meter to the generator terminal of the regulator
and the negative lead to ground. (Figure 20).
Gradually increase the engine speed, noting the
voltage at which the vircuit breaker points close.
This should be from 6.3 to 6.9 volts. Slowly de-
crease the engine speed, noting the discharge cur-
rent necessary to open the circuit breaker points,
This should be from 0 (o 4 amperes.

The closing voltage of the circuit breaker may
be adjusted by bending the spring post up to in-
crease the spring tension and closing voltage, and
down to decrease the spring tension and closing
voltage.  (Figure 21),

TO ADJUST CLOSING VOLTAGE

———— —_— - — 2

BEND UP TO [ BEND DOWN TO
INCREASE VOLTAGE

| DECREASE YOLTAGE

Fig. 21- Adjusting Closing Voltage

After making the above adjustments, il the re-
verse current necessary to open the points is not
within the limits of 0 to 4 amperes, the following
adjustments should be checked:

1. AIR GAP—Place finger on armature directly
above core and move armature down until
points just close. Then measure the air gap
between the armature and center of core,
which should be 0207 If bhoth sets of points
do not close at the same instant, bend spring
fingers so both scts meet simultaneously.  (See

Fig. 22.)

To adjust the air gap, loosen the two screws
at the back of the cireuit breaker and raise
or lower the armature as required. Tighten
screws securely after adjustment. (Figure 23.)

2. POINT OPENING—The opening between the
points should be .0207. Bend the upper arma-
ture stop up to increase the point opening and
dm;.’n to decrease the point opening. (See Fig.
24,
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Fig. 22 -Checking Alr Gap

After making the above adjustments the closing
voltage and opening amperage should be re-
checked and necessary adjustments made.

- .'f .

TO ADJUST AIR GAP

eco_
SEN i
-

Fig. 23—Adjusting Air Gap

Current Regulator

When checking the current regulator adljust-
ment it is necessary to remove the regulator cover
and connect a jumper lead from the voltage regi-
lator upper point support Lracket to the armature.
This shorts the voltage regulator prints and pre-
vents them from operating while the current regu-
lator is being checked. (Figure 251

Remnve the battery wire from the hattery ter-
minal of the regulator and connect the positive
lead of the ammeter to the battery terminal of the
regulator and the negative lead to the battery wire.
Make sure that the ammeter resistance knob is
turned to the out position, turn on lights, radio,
and other electrical accessories to prevent battery
overcharge. Increase the engine speed until out-
put remains constant. The current setting with

Fig. M4 Adjusting Point Opening

the unit at operating temperature should be from
32 1o 34 amperes.

NOTE—The engine should be run at medium
speed art least ren minutes before making any
checks or adjustments on the regulator. This
is necessary to bring the regulator up to
operating temperature

TD AMMETER
REGULATOR

JUMPER

Ty

Fig. 25—Valt Ammeter Connections for Checking Current
Regulator (Negative Ground Polarity)

1. Current setting of the regulator is adjusted by
bending the spiral spring hanger down to in-
crease the current setting, or bending up on
the spring hanger to decrease spring tension
and lower current setting (Figure 26.) Nor-
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mally, all adjustments should be made on the
light spring and the heavy spring should not
be touched.

el

TO ADJUST
CURRENT SETTING

s s

e - — el e — -
BEND DOWN TO INCREASE SETTING |
| BEND UP TO DECREASE SETTING

Fig. 26—Adjusting Current Setting

If the unit iz badly out of adjustment it may
be necessary to remove the light tension spring
and adjust bv means of the heavy tensian
gpring only for its proper setting, With the
generator operating at moedium speed, adjust
the tension of the heavy spring by hending its
spring hanger up or down until the current
regulator unit operates at approximately 17
amperes.  Next install the light spring and
complete adjustments to 32 to 34 amperes.
The final adjustment must be made only on
the light spring

2. In some cases it may be necessary to readjust
the air gap between the armature and core. To
check this adjustment push the armature down
all the way by hand, then allow it to come back
up until points are just touching.  Then measure
the air gap, which should be from 075" to
U837 Adjustment of this air gap mav be
made by loosening the screws which mount the
upper contact support.  The support may then
be moved up or down as required to provide
an air gap of 073" to 0837,

NOTE—Be sure points are lined up and
tighten screws down well after adjustment.

Voltage Regulator

A-YV-R Method (Variable Resistance) of Check-
ing Volrage Regulator

When checking the waltage regulator, connect
the volt ammeter tester to the regulator as follows:

Remove the battery wire from the batterv ter-
minal of the regulator and connect the positive
lead of the ammeter Lo the battery terminal and
the negative lead to the battery wire.

Then connect the positive lead of the voltmeter
to the batterv terminal of the regulator and the

q‘,a—TD ANMMETER

W VOLTAGE REGULATOR

™ e
o ' ® l CONNECT ToO
S GROUND
BAT. F
GEN.

©)

GENERATOR

ELECTRO=CHEGHK

Fig. 27—Checking Voltage Regulator

negative lead to a good ground. (Figure 27).
Start the engine and run it at a speed cquivalent
to approximately 30 M.P.H.

If the output is less than 8 amperes, turn on
lights to permit increased generator output, then
cut in the resistance on the wolt amperage tester
by turning the resistance knob o the right until
the output is reduced to 8 to 10 amperes.  Operate
the generator at this speed for at least 10 minutes
to bring the regulator up to operating temperature.
Retard the generator speed until the circuit breaker
points open, then hring generator back to speed
and note voltage =etting. which should be from 7.2
to 7.4 volts.

NOTE—When checking voltage regulator set-
ting the regulator cover must be in place.

Stop the engine and remaove the regulator cover.

The voltage setting of the regulator iz adjusted
by bending the spiral spring hanger down to in-
crease the spring tension and increase the wvoltage
setting, or by hending the spring hanger up to
decrease the spring tension and lower the voltage.
iFigure 28 Normally, all adjustments should
be made on the light spring and the heavy spring
should not be touched, I the unit 15 badly out of
adjustment or new springs are required, refer to
“Regulator  Spring  Replacement™ in  the repair
section.

NOTE—0Only a slight bend of the lower spring
hanger is necessary to change the volrage
setting.

In case the wveltage does not respond to a slight
movement of the spring hanger the following ad-
JUStMEnts are NEecessary:

1. Clean the regulator points according to instruc-
tions given in the repair section.

For the air gap check. open the points by hand
and slowly release the armature until  rthe
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TO ADJUST VOLTAGE SETTING

ADJUST ONE SPRING OMLY

TO ADJUST AIR GAP

Fig. 28—Adjusting Voltage Setting

points just touch, then measure the air gap
between the center of the winding core and
the armature. The gap should be .070 inch.
(See Fig. 29.)

& PCINTS JUST TOUCH |
— 070 GAP

Fig. I —Checking Air Gap

2. Adjustment of the air gap—Push the armature
down all the way by hand. Allow it to come
back up until points are just closing: then
measure the air gap with a feeler gauge. The
distance between the armature and the core
should be .070". The air gap may be adjusted
by loosening the two upper contact mounting
screws and moving the upper contact support
up or down as required to secure the proper air
gap.  (As illustrated in Fig. 300 Be sure that
points are lined up and tighten screws down
well after adjustment,

After any adjustments, replace the cover, start
the engine, and set it to run at a speed equivalent
to 30 to 35 miles per hour. Readjust the variable

Fig. 30—Adjusting Air Gap

resistance in the volt ammeter to ohtain a generator
output of 8 to 10 amperes, Now check the regu-
lator wvoltage, which should be within the limits
given above,

REPAIR OPERATIONS

Cleaning Contact Points

Cleaning the contact points of the current and
voltage regulator properly is one of the most im-
portant operations the mechanic will be called
on to perform. Dirty or oxidized contact points
arc and burn, cause reduced generator output, and
run down batteries. If the points are properly
cleaned the regulator will be restored to normal
operation.  If improperly cleaned improvement in
performance will be small and only temporary,

Remove the upper contact support, so that each
point may be properly and separately cleaned. Use
a thin fine-cut ignition point file and file each point
separately. Do not use the file excessively on the

RIFFLER FILE

Axlmzsn CAVITY

EXAGGERATED VIEW

Fig. 31—Cleaning Flat Regulator Point
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rounded (smaller) point. If a cavity i1s found in
the flat point, clean it out with a spoon or riffler
file, (Figure 31.}

Make sure the cavity 15 actually cleaned out,
so good clean contact is made between the points.
Reassemble contact supports, paying particular
attention io the position of the insulators, and
adjust the air gap.

NOTE- Never use sandpaper or emery cloth
to clean the contact points.

Replacing contact support brackets of the vol-
tage regulator unit can be done by removing
the two contact mounting screws. New Dbushings
should always be used, since the old bushings may
become distorted and will not provide adequate
insulation on reassembly.

Voltage Regulator Heavy Spring Adjustment

On wvoltage regulators that are badly out of
adjustment after the points have been cleaned and
the air gap set, it may be necessary to check the
adjustment of the heavy spring. To do this re-
move the light spring {rom the regulator; connect
the positive lead to the voltmeter to the generator
terminal of the regulator and the negative lead to
a good ground. Depress the wvoltage regulator
armature by hand to open the points. Slowly in-
crease the generator speed until the voltmeter reads
approximately 3 wolts. Release the armature and
adjust the heavy spring hanger up or down to
gecure a voltage reading of 4.5 to 3 wvolts.  Install
the light spring and complete the adjustment to
7.2 to 7.4 volts entirely on this spring, as previously
explained, without again touching the heavy spring.

NOTE—When the above adjustments are
being made, the unit must be at operating
temperature and the cover must be in place
when voltage readings are taken.

THE AERMATURE MAY BE REFPLACED by
drilling out the two rivets which mount the armature
hinge spring on the regpulator frame. Support
the frame to avoid bending it, center punch the
rivet heads, and use a 3/32 drll. Assemble the
new armature with the screws, lockwashers, and
nuts supplied with the service armature. Assemble
screws down so they will not ground against cover
when cover is in place.

Reverse Polarity

If the polarity of the generator is reversed the
circuit breaker contact points will vibrate and
burn. To make sure the generator has the correct
polarity  after connecting it with the regulator,
momentarily connect a jumper lead between the
generator (GEN) terminal and the battery (BAT)
terminal of the regulator before starting the engine,
The momentary Surge of battery current to the
generator will correctly polarize the generator.

Radio By-Pass Condenser

The installation of radio by-pass condensers on
the field terminal of the regulator or generator will
cause the current and woltage regulator contact
points to oxidize. Oxidized points cause a high
resistance and may result in a low charging rate
and a discharged battery. DO NOT CONNECT
RADIO  BY-PASS CONDENSERS TO THE
FIELD TERMINAL OF THE REGULATOR
OR GENERATOR.

if a condenser has been installed to the field
terminal, disconnect condenser and clean the con-
tact points of both the current and wveoltage regu-
lator as explained under the heading “Cleaning
Contact Points.”

GENERATOR

The shunt wound generator, illustrated in Fig.
32, controlled by wvibrating current and wvoltage
regulation, is an ideal generating unit. lt has the
ahility to supply the necessary electrical energy for
lights, ignition and accessories, and in addition it
serves to recharge the battery by furnishing current
to make up for the cranking and other power sup-
plied while the generator is not in operation.

This type of generator reaches its maximum
output at a lower speed and maintains a constant
output throughout the higher speed ranges without
the “taper-off” characteristic of the third brush
tyvpe. This generator cannot be adjusted to in-
crease itg output as this iz accomplished by use of
a cut-out, current regulator and voltage regulator.

The generator and water pump are driven by a
belt and pulley on the front end of the engine crank-
shaft. Air is drawn through at the rear of the
generator by a centrifugal fan mounted on the
armature shaft, which serves to cool the unit and
maintain it at a safle operating temperature.

In order that normal service may be obtained
from the generator with a minimum of trouble, a
regular inspection and maintenance should be
followed. Periodic lubrication inspection of the
brushes and commutator, and checking of the brush
spring tension as outlined in the following para-
graphs will insure normal operation and life to all
parts. The disassembly of the generator at stated
intervals for a thorough overhaul is recommended
as a safeguard against road failures from accumu-
lations of dust and grease, and normal wear of parts.

The external circuit must be kept in good con-
dition. Defective wiring, loose or corroded con-
nections at the battery, cranking motor, ammeter
and elsewhere in the circuit muost be checked for
and eliminated when found. Loose or corroded
connections in the charging circuit will cause high
voltage which would result in injury to the generator
and regulator, as well as short battery, light bulb,
and distributor point life. Poor connections in the
field circuit will cause a low generator output
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Fig. 32
1. Alr Cleaner Copper Gauze, 19, Tnside Drive End Washer.
2. Air Cleaner Outer Shell, 20, Bearing Retainer Plate Screw.
i, Bearing Dust Shield, 21, Dirive End Frame.
4. Bearing Dust Shield Screw. 22, Commutator End Oiler.
5. Armature Rear Bearing. 23, Terminal Stud and Tead Assy.
fi.  Frame, 24, Terminal Assy.
7. Field Col Assembly. 25, Washer.
2. Pale Shoe. 20, Insulating Washer.
Pole Shoe Serew, 27, Wing Nut.
Bearing Retainer DPlate. 28. Stud and Brackee Assy.
1. Bearing Hetainer Plate Gasket, 29, Air Filter Assembly,
12, Dowel Pin. 3N, Main Brush,
13, Dirive End Oiler. 1. Screw.
1. [fl_:ll: Washer Retainer Plate. 32. Armature Assemblv.
5. Felt Washer. — ‘
16, Outside Drve End Collar. 33. Thru Bolt. )
17, Dirive Pulley Woodrutf Key. 34. Commutator End Frame Assy,
18. Drive End Bearning. 35. Cover Band Assy.
Lubrication Commutator

the Dbearings are provided with hinge cap
lers and should have 3 drops of light engine oil
very 1,000 miles. Do not lubricate excessively,

-]

smnce excessive oiling mav cause ol to gum on the
commutator and cause a reduction of the generator
output,  Never oil the commuratar,

Inspection

The cover band should be removed and the com-
mutator and brushes inspected at repular intervals,
T'- frequency af the intervals will he determined

the tvpe of operation. High speed operation,

dust and dirt, encountered on the ventilated units,
taking full output from the generator, are all factors
whuch increase hearing commutator and brush wear.
Generallv speaking, generators should be inspected

gvery 5000 miles

If the commutator is dirtv, it mav be cleaned
with a strip of No. 00 sandpaper. NEVER USE
EMERY CLOTH TO CLEAN THE COMMU-
TATOR, Al dust must be Dlown {rom the gen-
erator after the commutator has been cleaned. 1f
the commutator iz rough or out of round or has
high mica, remove the generator from the engine
and disassemble the armature from the generator.
Turn the armature to true up the commutator and
remove rovehness and high mica. Undercut the
mica.

Brush Spring Tension

Check the brush spring tension.  Excessive spring
tension will cause the commutator and brushes to
wear rapidly. lLow spring tension will cause a
reduced generator output, and arcing and hurning
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of the commutator and brushes. The correct spring
tension is 25 oz. See Fig. 33. Check the pigtail
lead connections at the brushes to see that they are
tight.

TENSIOM SPRING
TENSION ARM

e
BRUSH HOLDER .
Fig. 33

A poor connection in the charging circuit will
cause the generator to build up excessive wvoltage
which may result in burned bLeld or armature
windings. A poor connection in the generator
field circuit will cause a low output.

Brushes

Brushes may be
NEVER

Always replace worn brushes.
seated by the use of a bedding stone.

USE EMERY CLOTH OR SANDPAPER TO
SEAT BRUSHES., With the generator operating
at a medium speed, press the bedding stone firmly
against the commutator and move it back and
forth along the commutator to cover the area con-
tacted by the brushes. The brushes should seat
satisfactorily in a second or two. Blow the gen-
erator out with compressed air after the stone has
been used, to remove all particles of abrasive,

Generator Drive Belt

Check the generator drive belt and tighten if
necessary, low belt tension will cause a reduced
and unsteady output. Excessive belt tension will
cause rapid belt and bearing wear. If the belt is
fraved or worn, it should be replaced. See “Fan
Belt Adjustment” in “Cooling System” section of
this manual,

Generator Overhaul

At intervals of approximately 13,000 miles, the
mileage depending upon the type of aoperation, the
generator should be removed from the engine and
completely disassembled. This may be done in the
following manner.

1. Disconnect the field and positive wires from the
gengrator.

2. Remove the generator brace nut, fan belt and
bracket bolts—then remove the generator from
the engine,

el

Place the generator in a bench vise. Use the
vise as a holding fixture only, being careful not
to pinch the generator frame.

1. Pulley. 9. Armature. 17. Field Crils.

2. Fan. 10, Space Collar. 18.  Brush.

3. Pulley Nut and Washer, 11. Felt Washer. 19, Brush Arms and Springs,
4. Drve End Frame. 12. Felt Retainer. M (hler.

5. Frame. 13. DBearing Retainer Plate. 21. Plate Gasket,

6. Cover Band. 14. Plate Gasket. 22, End Cover Plate.

7. Through Bolts, 15. DBearing. 23, Terminal 3tud and Lead.
& Commutator End Frame. 16. Pole Shoe Screw. 24, Washer.



4. Remove the generator pulley.

5. Remove the commutator cover band, brush lead
machine screws, through bolts and commutator
end frame assembly from the generator.

6. Remove the drive end frame and armature.

Remove the drive end bearing inside retainer
plate, drive end bearing outside space collar
and felt washer from the armature shaft.

&  TRemove the drive end bearing from the end of
the armature shaft.

9. Hemove the drive end bearing inside spacer
washers, retainer plate and gasket,

Inspection of Generator Parts

While the geperator s disassembled, wash all
parts in a suitable cleaning fluid. Do not clean the
armature or feld coils in any degreasing tank, since
the compounds used in this tvpe of cleaner mayw
cause damage to the rabber and mica or ecnamel
insulation.

Inspect the ball bearings by revolving them with
the fingers. [If the hearings feel rough or have any
play present thev should be replaced.

All warn parts should be replaced. The com-
mutator should be trued in a lathe and the mica
undercut, if necessary. Check all wiring and con-
nections, internally and externally, since loose or
correded connections in the charging circuit may
cause the generator to build vp a dangerously high
voltage which might ruin the unit. Poor con-
nections in the field circuit will cause a low generator
output,

If any connections are to be soldered, use a Rosin
Flux in making the connection. Never use an acid
flux on electrical connections.

CHECKING AN INOPERATIVE GENERATOR

If the generator is not performing according to
specifications, and it has been checked according to
recommended procedure and found to be at fault,
proceed as follows to determine the location of
trouble.

No Output

When no output can be obtained from the gener-
ator, remove the cover band and check for sticking
brushes, If the bDrushes are szeating satisfactorily
and forming good contact with the commutator,
remove the generator from the engine and check as
follows with a set of test points and a 110 volt test
lamp (Figure 35} to determine what has caused the
failure.

1. Raise the grounded brush from the commutator
and insulate it from the commutator with a
picce of cardboard. Use the test points and
check for ground from the generator main
brush lead to the generator frame. If the
generator i of the tvpe which has the field
internally grounded, disconnect the field ground
lead, before making this check. Should the
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HO or 220 WIHT LINE <
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Fig. 35

test lamp light, indicating ground, raise and
insulate all brushes and check in turn the in-
sulated brush-holders, armature commutator,
and fields, to locate the ground. If a grounded
field 15 found, check the regulator contact points,
since a grounded field mav permit a high field
current which will cause burned and oxidized
points.  Kepair or replace parts as required.

2. If the generator does not show ground, check
the ficld circuit {or open circuit. Repair or
replace as required,

3. If the field is not open, check for shorts in the

field by checking the field current. Use a
battery of the proper voltage and an ammeter,
connected in series with the fields. Proceed
with care in this check since a shorted field may
draw an excessively high current. If the field
current iz not within specifications, new feld
windings will be required,  Check the regulator
contact points if a shorted field is found, since
a shorted field may permit a high held current
which will cause burned and oxidized points,

TEST PoiLTS

USE BN BT SOALE
ALY B

Lv S ATER) BRLSH ( fTOULDET)

Ly
aand

TATTERY

TS,

S T AT WLRMFER S TO
blotes TNGOBAMEDT WAk BRLSH CELDS U BRI
TEST B (RSUCATT TRLD BRAGHE.

Fig. 36

gl

MAARAAY

4. Inspect the commutator bars since an open cir-
cuit in the armature, which would result in a
low or no output, will cause the commutator bars
connected to the open circuited coils to burn, A
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further check for open circuit in the armature
requires that the armature be removed from the
generator and tested as illustrated in Figure 36,
Do not use a rheostat for this test. Slowly rotate
the armature, checking between adjacent bars
with the test points. Any open circuited coils
will cause a full battery voltage reading on the
voltmeter,

Steel strip held over

»\l!iij:f‘m ature

Rotate armature

Wires connected to
110 Volt A.C. Line—

Fig. a7

Fﬂ? .'II

(']

If the trouble has not ver heen located, check
the armature [or short circuit, using a “growler”™
as illustrated in Figure 37, A thin strip of steel,
surh as a discarded hack-saw hlade, held in place
over the armature core as the armature s re-
volved, will vibrate il a short circult exists in
the armature. HKepair or replace as required.

Unsteady or Low Output

With a generator producing an unsteady or low
output:—

1. Check the drive belt tension since a loose belt
will slip and cause a low and unsteady cutput,

2. Check the brush spring tension and the brushes
for sticking in the holders.  If the brushes stick
in their hoelder or if the brush spring tension is
low, a low and unsteady output will result, and
there may alzn be arcing amd burning of the
brushes and commutator. Refer to Figure 33

3. Inspect the commutator for roughness, grease
and dirt, dirt in the slots, high mica, cut of round,
and burned bars. A dirty commutator, dirt in
the slots, high mica, or an out of round commu-
tator will cause low and unsteady output and
requires that the armature be set up in a lathe
and a light cut taken off the commutator. Under-
cut the mica. Burned commutator bars indicate
an open circuit condition in the armature, Check
the armature after disassembly of generator as
outlined under NO OUTPUT., paragraphs 4
and 5,

Excessive Ourtput

I'xcessive output will result in an overcharged
battery, light bullb failure, burned contact points,
and generator windings. Check with the test leads
for a grounded field, if the generator is of the type
emploving external regulation. and the output re-
mains high in spite of opening the feld circuit by
disconnecting the lead at the generator “F' ter-
minal. The field mayv be grounded at the pole shoes
due to their cutting through the field winding insu-
lation, at the leads, or at the “F" terminal. Check
for burned and oxidized regulator points if a
grounded field is found.

Excessive output from a third brush generator
which does not have external regulation is likely
due to an incorrect third brush setting. Resistance
in the charging circuit will have the effect, under
certain conditions, of rausing an excessive output.

Noisy Generator

Noise in the generator may be caused by loose
mounting, drive pulley or gear., Worn or dirty bear-
ings may cause noise and require cleaning and re-
lubrication or, if worn excessively, replacement,
Brushes improperly seated mayv be scated by using
a bedding stone as explained under BRUSHES, if
they cause noise. A hent brush holder may cause
noise and requires replacement.

Installation Caution

After the generator is reinstalled on the engine
and reconnected, always cnnnect momentarily with
a jumper lead between the generator armature ter-
minal (“ARM" or “GEN'") and the battery or
ammeter terminal {“AMDM' or "BAT™) of the relay
or regulator BEFORE STARTING THE EN-
GINE., This allows a momentary surge of battery
current to the generator which automatically gives
the penerator the correct polarity with respect to
the battery it is to charge.

NEVER (OFPERATE THE GENERATOR ON
OPEN CIRCUIT. "TO DO SO WILL ALLOW
IT TO BUILD UP A DANGEROUSLY HIGH
VOLTAGE WHICH WILL PROBABLY RESULT
IN COMPLETE GENERATOR FAILURE.

Reassembly of Generator

After the parts have been thoroughly tested and
inspected and worn or damaged parts replaced,
reassemble the generator as follows:

1. Assemble the drive end bearing outside retainer
plate to the drive end frame.

2, Assemble the drive end bearing inside retainer
plate, gasket, washer, bearing outside felt
washers and space collar to the end of the arma-
ture shaft.

3, Assemble the drive end frame and inzide retainer
plate to the armature,

4, Assemble the armature and drive end frame
assembly to the generator frame.
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5 Assemble the commutator end frame assembly,
through holts and connect up the brush leads.

Generator Tests

After the generator is completely assembled, and
before 1t is installed on the wvehicle the following
tests should be made.

Motoring Generator: With a battery and an
ammeter in the circuit as shown in Fig. 38, connect
the field terminal to ground with a jumper lead;
place one lead on Generator positive terminal and
the other to the ground. This will operate the
generator as a motor. The ammeter reading, with
the generator running, should be from 4 to 6 amperes,

When motoring Voltage Regulated Generators (as
is used in these wvehicles) make sure to connect the
positive of the battery to the positive terminal of
the generator, otherwise the residual magnetism of
the generator will be reversed, thereby reversing
the polarity of the generator,

STARTER AND BATTERY

THE STARTING SYSTEM

The starting svstem has only one function to
perform—it cranks the engine in the same manner
as was formerly done by hand. In the starting
system, there are three units: the battery, the
starting switch and rthe =rarring motor,  (Figure
400}

The batrery supplies the energv, the  switch
cnpletes the circait, allowing this energy to flow
to the starting motor.  The motor then delivers
mechanical energy and does the actwual work of
cranking the engine. The starting cquipment s
used for a short time only and then remains idle
until it is again needed to start the engine. The
battery, however, performs other functions,

It should be noted that the starting motor draws
a large amount of current for a short period of time,
whereas the gencrator replaces this current by
charging the battery at a lower rate for a much
longer period of time,

Starter Controls

The manual control of the starting system con-
sists of a starter pedal and rods interconnected to
the starting motor shift lever through linkage
mounted on the bell housing of the enpine. Fig,

41. The only maintenance necessary on this manual
control is to make sure that the linkape is free and
that the return spring at the starting motor shift
lever 1= in good condition.

Starting Motor

The starting motor Fig. 39 15 similar in construction
and appearance to the generator, but the design
of the parts are different. Both motor and generator
require frame, field coils, armature, brushes, etc.
The operation of the starting motor is the reverse
of the generator. In the case of the generator, a
loop of wire 15 revolved in the magnetic feld and
generates current.  In the case of a starting motor,
current is supplied to the loop which lies in a mag-
netic field. As the loop rotates, mechanical energy
is produced.

The starting motor is designed to incorporate a
Manual Shift Drive Mechanism which assures
positive engagement of the starting motor pinion
with the flywheel until the engine is started. (Fig-
ure 41.) This is of especial benefit when starting
a cold engine, as the starting motor will continue
to crank the engine as long as the driver depresses
the starter pedal.

In this design, the starter pinion in conjunction
with an over-running clutch (or roller clutch), a
compreszion spring and a pulley-like sheave are
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Fig. 3—Section View of Starting Motor

mounted as an assembly on the splined part of the
armature shaft. The sheave and spring are mounted
to rotate frecly on the outer diameter of the tuhbe
portton of the assemblv.,  (See Figure 41

A multiple spring and roller over-running mech-
anism {Figure 42), similar to that of a bicvcle coaster
brake, is located between the outer part of the
clutch which 15 attached to the pinion and the inner
part which is splined to the armature shafr.

A lever bolted at its fulerum to the starting
maotor housing has a voke at its lower end which
straddles the sheave, integral bosses on its inner

sides engage the sheave grooves. Its upper end
connects to the starter pedal through linkage,

When cranking the engine, depressing the starter
lever causes the lever to shift the pinion gear into
mesh with flvwheel teeth, Further pedal move-
ment brings an offset portion of the lever into con-
tact with the button on the starter switch, thereby
closing the switch contacts. In case the pinion
gear 15 stopped when emtering the edge of the fly-
wheel, the compression spring allows the sheave
to move along the sleeve, permitting the lever to
close  the starter switch contacts. The instant
the armature starts to rotate, the COMQPression
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Fig. 40—5Starting Motor Circuit

spring pushes the pinion gear into full mesh with
the flvwheel immediately.

After the engine fires, and befare the pinion can
be withdrawn from the flvwheel teeth. the over-
running clutch allows the pinon o spin freely on
the armature shaft. The tension of starrer pedal
return spring holds the pinion out of mesh with
the flvwheel while the engine is operating,

Tl 000, __.r.-*l l 1
o el
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Fig. 41—Starting Motor Conteo! and Cut-Away
of Starting Motor Drive

Starting Switch

The starting switch iz designed to carrv  the
heavw current required by the starting motor with-
out loss and without heating.

This switch has the contacts so arranged as to
provide a wedging action, thus insuring & goand
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connection when the contacts are br-::-u;;htl, mgether
and also giving the contacts a wiping action which
tends to keep them clean.

Fig. 42—0Over-Running Clutch

Drive Mechanism

The drive pimion and over-running clutch 15 a
self-contained unit and if it becomes damaged in
any way the complete unit should be replaced.
However, should the spring be broken or the sheave
become worn, these parts may be easily replaced
by compressing the spring to uncover the lock ring
in the tube part of the drive mechanism. Remowval
of the lock ring permits removal and replacement
af both the sheave and spring. Fig. 43 shows a
lavoul of the drive mechanism parts.

PR

Fig. 43—5tarting Motor Drive Mechanism

STARTING MOTOR MAINTENANCE

If a starting motor i= not operating properly,
and it has been determined that the trouble is in
the starting motor, or the starting motor control,
a series of checks should be made to determine the
troulde and possible remedy,
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Before making wvarious checks, the battery con-
nections and the cables from the battery to the
starting motor, and from the batterv to ground
should be inspected. The condition of the battery
should also be determined.

Checking Motor on Vehicle

It is often possible to correct the starting motor
trouble without removing the unit from the vehicle,
The cover bands on the starting motor should be
removed, and the brushes and commutator should
be inspected at periodic intervals,

Brushes

Replace the brushes if they are appreciably waorn,
If the brushes are not seating properly on the com-
mutator, they should be worn-in to the contour
of the commutator,

Brushes can be worn-in by using a strip of Na.
00 sandpaper between the brush and commutator,
The rough side of the sandpaper should be toward
the brush and should conform to the contour of
the commutator. After this sanding operation is
completed, the brushes and commutator should be
polished and eleaned as deseriboed under “Com
mutator'’,

Brush Arms should be inspected. Tf the arms
are sticking, the brushes will not make good eontact
with the commutator.

Brush Spring Tension should be checked. Weak
brush spring tensinn causes arcing, due to a poor
contact berween the commutator and  broshes,
This action may result in short brush life and more
or less burning of the commutator. Excessive
spring tension causes abnormal wear of the com-
mutator, due to increased friction Dbetween the
brushes and commutator.

Spring tension of all brush arms on the starting
motor should be tested by means of a small spring
scale. The scale should be connected at the brush.
directly under the heads of the screws which hold
the brush to the arm. A direet pull should be
given and a reading taken just as the brushes leave
the surface of the commutator. This reading
should be between 24—28 oz,

Commutator

Remove the cover band to inspect the condition
of the commutator. If the commutator is dirty or
slightly burred. polish it by placing a strip of No.
00 sandpaper between brush and commutator while
the armature is revolving. After the polishing
nperation, remove all dust from the commutator
and brushes.

If the commutator is rough and badly worn, re-
move it from the unit and turn it in a lathe to true
it up.

Checking the Starting Motor on a Bench

If the starting motor does net operate properly
after the foregoing checks have been made, the unit

'I.
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should be removed from the vehicle and tested an
a bench.  Suitable instruments such as or equivalent
to those indicated under “Tools™ should be used
to make bench tests. Two bench tests, NO-LOAD
and TORQUE, should be made on the starting
maotor 1o determine the condition beflore the unit
15 disassembled and the component parts tested.

No Load Test

Connect the starting motor in series with a bat-
tery of the specified voltage and an ammeter cap-
able of reading several hundred amperes, If an
rpan. indicator is available, read the armature
r.p.om. in addition to the current draw.
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Fig. 44—Torque Test

Torque Test

Torque test eqguipment such as illustrated in
Figure 44 is required to determine if the starting
motor will develop its rated torque. The starting
motor is securely clamped in position and the brake
arm hooked to the drive pinion. If the brake arm
is one foot long, the torque, when the circuit to the
starting motor 18 closed, may be read directly from
the scale. Some tyvpes of torque testers indicate
the reading directly on a dial. It is advisable to
use in the circuit a high current carrving variable
resistance, so that the specified voltage at the motor
can be obtained. A small variation of the voltage
will produce a marked difference in the torque
developed,

Interpreting Results of No Load and Torque
Tests:

1. Rated torque, current draw and no load speed
indicates normal condition of the starting motor.,

(2]

Low free speed and high carrent draw with
low developed torque may result from:

fa) Tight, dirty, or worn bearings, bent arma-
ture shaft or loose field pole screws which
would allow the armature to drag.

(b) Shorted armature.
(c} A grounded armature or field.



3. Failure to operate with a high current draw:

‘a) A direct ground in the switch, terminal or
fields.

(b} Frozen shaft bearings which prevent the
armature from turning.

4, Failure to operate with no current draw:

{a) Open feld circuit,

(b) Open armature coils.

(¢} Broken or weakened brush springs, worn
brushes, high mica on the commutator, or
ather causes which would prevent good
contact between the brushes and commu-
tator.

Any of these conditions will cause burned com-
mutator bars.

5 Low no-load speed, with low-torque and low
current draw indicates;
{a) An open field winding.
{b) High internal resistance due to poor con-
nections. defective leads, dirty commu-
tator, and causes listed under 4 () abowve.

6. High free-speed with low developed torque
and high current draw indicates:

{a) Shorted fields.

There is no easy way to detect shorted fields,
since the field resistance is already low.  If shorted
fields are suspected, replace the fields and check
for improvement in performance.

High Points on Starting Motor Performance
and Checks

1. On this type of starting motor with an over-
running clutch, the hand must not be left on
the starter control after the engine begins to
operate, as this may be injurious to the over-
running clutch.

Burned commutator bars may often be found
to he caused by poor soldering of leads at the
commutator riser bars. Excessively long start-
ing periods which allow the starting motor
to overheat and the solder to melt and throw
out is a common cause of this condition. When
burned bars are found, the leads should be re-
soldered in the riser bars and the commutator
turned down,

3. Be sure the brush holders are free and that
the brush leads are not holding the brushes up
off the commutator. There must be good firm
contact between the commutator and brushes.

4 The commutator must be smooth and round.
Roughness or an out-of-round condition causes
rapid brush wear and inferior cranking motor
performance.

5. The starting motor drive must be kept clean
so it will operate freely and return to its normal
position after each starting cycle.

6. The battery cables and connections between
the starting motor and the battery must be in
good condition to insure good starting motor
performance.
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Disassembling

KRemove starting motor parts in the following
sequence,  Refer to Fig, 39,

1. Remaove the cover band (3) switch ({13), through
bolts {18 and commutator end frame (17).

2. Remove the field coil to brush lead screws.

ok

The Commutator end frame and brushes may
then be removed from the armature.,

4. Remove the motor drive housing (1} with the
drive mechanism and armature from the main
housing.

Remove the shift lever stud and nut {9).

Fl

Remove the center hearing attaching screw,

=

The drive mechanism including the shift lever
can then be removed from the motor drive
housing.

8 To disassemble the motor drive mechanism
(4, 5, and 6), compress the spring until the lock
ring on the shaft 15 uncovered, The removal
of the lock ring will permut the disassembly of
the drive mechanism.

[nspection and Test of Parts

Inspect the starter switch terminals, contacts,
and insulation. If these parts appear to be defective
or worn, replace them with a new switch assembly.

Wash all the drive mechanism in a suitable clean-
ing fluid with the exception of the clutch and pinion
assemhbly {4},

Check the brushes and commutator described
under “Starting Motor Maintenance™.

The starting motor parts may be tested in the
following manner.

Field Col Test for Continuous Cireuit: Place
the test prod leads on the ficld coil leads,  (See Fig-
ure 450 If the test lamp lights, the held coils are
OK. If the test lamp does not light, there is an

opert circuit in one or both of the field coils.

Fig. 45—Field Coil Test for Continuous Clrcult
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Field Cail Test for Ground: FPlace one  test
prod lead to frame and the other to the field co
lead. (See Figure 46.)0 If the test lamp does not
light the field coils are 0K 1T the test lamp lights,

pne or both field cols are grounded,

Fig. 46—Field Coil Test for Ground

[ncdividual Field Cotll Test for Ground: Break
soldered  connection between the two field  coils
and test cach ocne separately replacing  the fleld
el that s grounded.

Field Coil Leads: Tnspect the feld coll leads
where they are soldered at the starting switch
terminal to be sure that they are tight

Armature Test tor Ground: DPlace one test prod
on the armature and the other on the commutator,
(See Figure 477  If the rest lamp lights, the arma-
ture is grounded and should be replaced. 1f the
test ];,m]p- does not light, the armarure 2 (1R

Armature Test for Short Circutt: Place  the
armature on the growler, and with a saw blade
over the armature core, otate the armature and

Fig. 47—Armature Test for Ground

Fig. 48—Armature Test for Short

test. [(See Figure 18,17 If the saw blade does not
vibrate the armature 15 OK. If the saw blade
vibrates the armature s short-ciccuited and should
be replaced.

Commutator:  [nspect the  commutator o
roughness.  If it is rough, turn down on a lathe
until it is thoroughly cleaned up and sand off the
commutiator with 00 sand paper.

Insulated Brush Holder Test for Ground:  Place
one test prod lead to the cover and the other on
the brush helder. (Sce Figure 4900 If the test
lamp lights, brush holder is grounded and should
be replaced. If the test lamp does not light, the
brush holder 1= OK,

Fig. 49 Insulated Brush Holder for Ground

Brushes: Check the condition of the brushes
and if they are pitted or worn, they should be re-
placed. Check the tension of the hbrush holder
springs; they should have enough tension to haold
the brushes snugly against the commutator.



Brush Ground Leads: Diconnect the brush
ground leads from the end frame and clean all
terminals and replace. Check the insulation of the
brush to field coil leads.  The insulation should not
bie broken.

Rear Housing Bushing: Check the condition
of the housing bushing. The armature shaft should
fit snugly in this bushing; if it is worn it should
be replaced.

Reassembling

Reassemble the starting motor in following man-
ner:  [Refer to Fig. 39.)

I. Reassemble the field coils and pole shoes to
the starting motor hody,

2. Install the terminal stud (20) and nut to the
field coil. Tighten the stud nut.  Place a small
hit of solder on the thread end of the stud., Hald
a hot soldering iron on the stud JUST LONG
ENOUGH TO RUN THE S0OLDER an the

next stud nut and coll ribhan.

3. Thread the shift lever (8) into the slot in the
mator drive housing.

4. Place the drive mechanism into the housing and
engage the bosses on the lever in the grooves of
the sheeve (6],

Lh

Install the shift lever stud (9) in the housing
and the shilt lever.

6. Install the center bearing plate (129, fibre brake
washer (11) and the center bearing plate screw.

Place the drive end of the armature shaft through
the drive mechanism and drive housing.

4. Install the starting motor frame on the drive
housing.

9. Install the commutator end frame and brush
assembly on the commutator,

10, Make the brush and field coil connections.
11. Install the through holts,

12, Test after assemblyv,

Checking Line Voltage

Check the cable leads and connections to deter-
mine if thev are in good condition without excessive
resistance,  Excessive resizstance produces abnormal
voltage drop which mav lower the voltage at the
starting motor to such a low wvalue that normal
operation of the starting motor will not be obtained.
Abnormal woltage drop can be detected with a low
reading voltmeter in the following manner:

1. Check the voltage drop between the grounded
battery  terminal  (negative) and the wvehicle
frame.  Place one prod of the voltmeter on the
hattery terminal and the other on the vehicle
frame.  With the starting motor cranking the
engine, the voltage reading should be less than

10 of a volt.  If it is more than this, there is
“wressive resistance in this circuit,
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2, Check the voltage drop between the ungrounded
battery terminal and the starting motor terminal
stud while the motor is aperated. If the reading
is more than 1510 of a volt, there 1s excessive
resistance in the circuit.

3. Check the wvoltage drop between the starting
motor howsing  and  the wvehicle frame. This
must be less than 1/10 of a volt.

If excessive resistance is found in any of the
three circuits, disconnect the cables, and clean the
connections.  If the cables appear fraved, replace
them with new ones of CORRECT size. Check the
condition of the ground strap and replace it if
necessary.

Starting Duration

If the engine fails to start after extended crank-
ing, check for other trouble.  If the cranking cyele
is continued for periods of more than 15 seconds,
excessive heat s developed 1in the motor and there
is danger of seriously damaging the circuir.

The Starting Motor housing bearings are lubri-
cated through small hinge oil cups mounted on each
end of the assembly. These bearings should be
lubricated with three drops of light engine oil every
5,000 miles.

THE STORAGE BATTERY

The storage battery, (Figure 50), may be con-
sidered a tank or reservoir in which energy from
the generator may be accumulated and stored until
it is required.

Since the performance of the electrical equip-
ment depends to a great extent on the condition of
the storage batterv, its function should be thor-
pughly understood.

READING FOR FULLY
CHARGED BATTERY
SHOULD BE BETWEEN
1275 AND 1300

Fig., 30—Testing Specific Gravity of Battery
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The battery, popularly referred to as "storage
battery,” gives rise to a false conception of the
true nature of the battery. The battery is in reality
an electra-chemical apparatus,

Electricity is not stored away in the hattery
until needed but is caused to flow into the battery
and out by means of two wires attached to it; but
none of the electricity stays there; certain changes
merely take place within the battery itself,

Charging a battery by causing electric current
to flow through it sets up a certain electro-chemical
action hetween its positive and negative plates in
the presence of the battery fluid or electrolyvte,

When this electro-chemical action known as
“charging'' has been completed, it is only necessary
to make continuous uninterrupted circuit between
the positive and negative terminals of the Dbattery
through the wiring system and electrical apparatus
of the vehicle in order to produce electricity, and
when used for a sufficient length of time 1015 changed
to its original or Ydischarged”” condition.

Electric current is generated in the battery in
as full a sense as it is in an electric generator.

From the foregoing it will be seen that the effi-
ciency of the battery is in direct proportion to its
state of charge; also that in order to obtain the
maximum efficiency from the battery, whatever
amount of current is withdrawn or generated by
the battery must be compensated for by running
the generator long enough to restore the battery
plates to the condition known as “charged.”

The construction of a storage batterv 15 ex-
tremely simple. A battery possesses  three  com-
partments or cells. Within each cell are two ele-
ments, one positive (4), and the ather negative
{(—). Each element consists of a number of plates
called “grids,” the openings of which are filled
with a lead paste. Fach group of plates is con-
nected together and separated from the opposite
group by separators between cach plate.

The liquid in which these plates are immersed
is called electralyte. When rthe battery = leing
charged the acid is forced out of the plates and
causes the specific graviry of the solution o rise.
When the battery discharges, the acid returns into
the plates and the specific gravity falls, until
the case of a completelv discharged battery, the
colution is practically distilled water,

The battery while undergoing a charge emits
gasses, during which the battery 15 said to be
“gassing." It also has a tendency to heat if the
charging rate iz abnormally high; therefore, it is
essential that distilled water be added from time
to time to replace the loss in water due to gas-
sing'' and evaporation.

At the top of each cell is a vent hole or opening
acressible by unscrewing the vent cover. Immedi-
ately upon receipt of a battery or a new wvehicle
the batterv should be inspected. All vent covers
should be removed and rthe level of the solution
in each cell checked.

Due to the location of the battery it 1s most
important that the water level be checked more
frequently than recommended in the past. Water
level should be kept not more than 4" above the
top of the plates at all times.

Filling one cell does not All all, so examine each
one and fill as required. If inconvenient to obtain
distilled water, use melted natural ice or rain
water and under no circumstances use ordinary
water. Do not store water for batteries in metallic
vessels—use glass.

If the water falls below a point where the bat-
tery plates are exposed the plates become hardened
and the hattery capacity is greatly reduced. Newver
add acid.

Keep the terminals clean and tight and well
covered with vaseline to prevent corrosion.

In order to prevent freezing in cold weather,
test the battery frequently and see that the gravity
is kept up to at least 1,250, A discharged battery
will freeze at a little below the freezing point.

Batteries in new vehicles and those carried in parts
stock should receive regular attention in order to
prevent sulphation of the plates due to inactivity
of the battery.

We recommend the following:

New Batteries in Stock—-

1. Check electrolyte on each new battery re-
ceived—add sufficient distilled water to bring
the electrolvte not more than 4% above the
plates.

2. Check the electrolyte and add necessary water
at 13-day intervals.

3. If the specific gravity is below 1.225, remove
the battery to a charging line and charge at a
rate of from 3 to 8 amps. until the specific
gravity of the electrolvte reaches 1.275 to 1.300.
Allowing the battery to remain on the charging
line fram three to four hours after the specific
gravity of the electrolyte has ceased to rise
will insure i more completely charged battery.
Before @ new battery is put into use, make sure
that the specific gravity of the electrolyte mes-
sures at least 1.260—preferably higher. Under
no circumstances should acid be added to a
new battery to increase the specific gravity of
the electrolyte.

BATTERY SERVICE OPERATIONS

To be sure that the battery will function properly,
it is essential for it to be serviced according to the
following nstructions:

Checking the Specific Gravity

The specific gravity must not be less than 1,225,

NOTE—When the battery is fully charged the
specific gravity of the electrolyte in each cell is
1.275 to 1.300. Therefore, under average con-
ditions, the simplest means of determining the
condition of charge is by a specific gravity reading.



Hydrometer Reading

Hydrometers are ordinarily calibrated for a tem-
perature of 60° F., so that if the liquid being mea-
sured is at a temperature of 60° F., the reading of
the hydrometer will be the true specific gravity
reading. If the temperature varies from the cali-
bration temperature, a correction must be made
according to the following tahble:

If Temperature Il Temperature

[s Add Is Subtract
&0° 000 50° 004
i D4 40 008
&0e (008 30® 012
20° 012 20° 016
100° 016 10° 20
1n® 020 0 24
—10° 028

— e A32

Freezing Point

The freezing point of the electrolyte depends on
its specific gravity. The following table gives the
freezing temperature of battery solution at various
specific gravities:

1.100 18 above 0 1.180 6 below 0
1.120 14 above 0 1.200 17 below 0
1.140 & above 0 1.220 31 below 0
1.160 2 above 0 1.240 51 below 0

Testing the Battery Voltage with a Voltmeter

Attach the positive voltmeter lead to the positive
post of the battery and the negative voltmeter lead
to the nepative post of the battery. The wvolt-
meter should read 6 volts or over. If this reading
is not obtained, the hattery either needs charging or
one of the cells in the battery may be shorted or
dead. This test will give the true battery voltage
at the time the battery is tested, and if the hydrg-
meter reading showed full charge, the voltage reading
should be 6 volts or over. Since it is possible for
a battery to read 6 wvolts or better on this test and
still have a weak cell in the battery that would
break down under load, it is necessary that the
next test he made.

Testing the Battery with a Voltmeter While
the Starter is Cranking the Engine

Have the ignition switch turned off. Attach the
positive voltmeter test lead to the starting motor
switch where the cable from the battery fastens.
Attach the negative voltmeter test lead to the
engine. Close the starting motor switch and crank
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the engine for one-hall minute. If the battery
cranks the engine at a good rate of speed with a
voltage reading of 414 wvolts or better for one-half
minute, no further tests are necessary.

But, if the battery cranks the engine at a low
rate of speed with a voltage reading of below 434
volts it indicates lack of capacity in the battery or
trouble in the starting motor circuit.  In this latter
case, a load test of the battery alone should be made,
using a standard engine analvzer battery test unit,
or a battery cell tester to determine whether the
trouble is in the battery or in the starting motor
circuit,

Testing for High Resistance in Positive Battery
Cable with a Voltmeter

Attach negative voltmeter test lead to the
starting motor switch post where the cable from
the battery fastens. Attach positive voltmeter
test lead to screw driver, and hold the screw driver
point tight on the positive post of the battery. Close
starting motor switch to crank the engine.

If the voltmeter does not read maore than 14 of
a volt, the positive cable and connections are satis-
factory. But if the reading is more than Y of a
volt, tighten up the connections and replace the
starting cable, if needed. Undersize cables and
cables badly sulphated or partly eaten away create
high resistance and rut down the efficiency of the
starting circuits,

Testing for High Resistance in the Battery
Ground Strap with a Voltmeter

Attach the positive voltmeter test lead to a ground
by clipping it to one of the copper tubes leading
from the brake master cylinder. Attach negative
voltmeter test lead to screw driver and hold the
screw driver point tight against the negative post
of the battery. Close the starting motor switch
to crank the engine. If the voltmeter shows only
a perceptible movement of the needle with a zero
reading, the ground strap connections are satis-
factory,

NOTE—The preceding two tests are extremely
important as resistance in the battery con-
nections may exceed the maximum vaiue for
which the voltage regulator is designed, causing
serious damage to the contact points in this
unit. If a voltmeter is not available to check
resistance, the cables should be removed,
cleaned and closely inspected.
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DISTRIBUTOR, COIL AND SPARK PLUGS

THE IGNITION SYSTEM

The power in a gasoline engine 1s derived from
the burning of gas in the engine cylinders. In
order to explode this gas, the electric spark is made
to jump a small gap inside the cylinder. The
ignition system furnishes this spark., The spark
must occur in eaxch cylinder at exactly the proper
time and the sparks in the various cylinders must
follow each other in the proper order. To accom-
plish this, the following parts are used: The bat-
tery  which furmishes the electrical energy;  the
ignition coil which transforms the battery current
to high tension current which will jump the gap
in the spark plug; the mechanical breaker which
opens and closes the primary circuit at the proper
time; the distributor which delivers the spark to
the proper cylinders; the spark plug which provides
the gap in the engine cylinder; the wiring which
connects the wvarious units; the ignition switch for
disconnecting the battery when it is desired to stop
the engine.

Ignition Circuits

There are two distinct circuits in the ignition
system; namely, the primary and secondary,

When these circuits are kept in mind, a better
understanding is had of the operation of the system.

The PRIMARY, or low-tension circuit includes
the source of electrical energy (battery or generator),
distributor contact points and circuit-breaker mech-
anism, primary circuit of the ignition coil and the
candenser.

The SIiCUNDHR‘f.L or high-tension circuit in-
cludes the secondary circuit of the coil, distributer
rotar and cap, high tension wiring and the spark

plugs

Operation

When the zn1ion switch is closed, cu rent flows
from the battery to the starter switch, over the
wire to the ammeter, and then to the ignition
switch, through the switch to the coal. The current
now passes through the primary winding to the
distributor across the breaker points to the ground
and back to the grounded terminal to the battery.
See Fig. 51.)

Current flowmng through this circuit builds up a
magnetic field about the coil, When the breaker
points open, the current tends to keep on flowing
and surges into the condenser, attracting a positive
charge on one side and a negative chuarge on the
other. A fraction of a second after the breaker
points open, the counter pressure in the condenser
overcomes the surge pressure on the line and the
condenser discharges from the positive charged
side back through the primary winding of the coil
in the opposite direction to the primary current,
through the battery to the ground and hack to the
grounded side of the condenszer, equalizing the two
sides of the condenser. The discharge current from
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Fig. 51—Ignition Circuit

the condenser, passing over the primary winding
tends to reverse the polarity of the coil and results
in a very rapid demagnetizing of the coil. This
rapid movement of the lines of [orce across the
large number of turns of the secondary winding
induces a current of very high voltage which flows
from the secondary winding to the high tension
terminal of the coil, then to the distributor, across
the distributor brush to the spark plug, across gap
in plug to ground and back to the other end aof the
secondary winding, completing the circuit.

THE IGNITION COIL

The purpose of the ignition coil is to transform
energy from a low wvaoltage source (battervy ar
generator) into energy at sufficiently high woltage
to jump the gap at the spark plug. Briefly, this
transformation or induction is accomplished in the
following manner:

There are two electrical circuits within the coil,
the primary and the secondary. The PRIMARY
is wound with comparatively few turns of heawvy
wire usually on the outside of the SECONDARY.
Each end of the primary winding is connected to
a low tension terminal.

The SECONDARY s wound with many lavers
of fine wire around an iron core. Each laver is
insulated from the adjacent laver, One end of the
secondary winding is connected to a primary ter-
minal, and the other end to the secondary terminal.

When the contact points in the distributor close,
current from the generator or battery flows through
the primary circuit creating a magnetic field around
the windings and core.  When the distributor points
open, current in the primary circuit does not stop



flowing instantly but flows into a condenser which
is connected in parallel with the points. As ex-
plained the condenser action causes a quick col-
lapse of the magnetic field which induces a voltage
in the primary as well as in the secandary windings,
This wvoltage increases until it is sufficiently high
to produce a spark at the spark plug.

To fire the present dawv high-speed engine, an
ignition coil must be capable of delivering a high
voltage varying from 4,000 to 20,000 volts under
all operating conditions.  When the immense amount
of service a coil is expected to give s taken into con-
sideration, systematic inspection of this unit should
be considered one of the important maintenance
operations.

Inspection and Testing the Coil

As no definite period can be given for ultimate
life of the ignition coil, periodical tests of this unit
should be made at 5000 mile intervals. This in-
terval may be changed depending upon the severity
of service to which the wvehicle is subjected. If
there is any doubt as to the coil’s ability, tests should
be made regardless of the mileage.

For an accurate test, the ignition coil should be
removed from  the engine. A wisual inspection
should first be made of the condition of the ter-
minals and wires before removing the coil. The
coill should be tested with an accurate instrument
such as or equivalent to the instrument listed at
the end of this section. Instructions furnished by
the manufacturer of instrument should be followed
when making the tests.

The most comman ignition coil defects imdicated
on these testing instruments are: (1) opén circuit
primary, (2} open circuit secondary, (3) shorted-
turns primary or secondary, (4) high wvoltage break
down in the secondary, (3) high resistance in the
primary connections.

Replacing the Coil

The ignition coil on this vehicle i= mounted di-
rectly ahove the distributer, and is mounted with
the high tension terminal down. The coil case
should be properiv grounded through the mounting
bracket. The high and low tension leads must he
firmly connected to the coil terminals.

It is important that the primary wires leading
from the ignition switch to the coil, and from the
coil to the distributor be connected to their proper
terminal on the coil. The wire leading from the
gnition switch must he connected to the positive
+) terminal of the coil. The wire leading from
the negative {—) te. minal of the coil must connect
to the primarv terminal on the side of the distributor
housing.

CONDENSER

The operation of the condenser is very little
understood by the average mechanic. It is one of
the most important units in the ignition system.
In order to understand its action and function, we
will show a water analogy of condenser action.

ELECTRICAL—R - 31
(Distributor, Coil & Spark Plugs)

In Fig. 52, we have a high pressure water line
with a valve located in the line. Just ahead of the
valve is located an air chamber called a surge
chamber.

When the walve is opened, there is not a full
head of water, because it takes some time to set a
body of water in motion. During this time energy
is stored in this volume of water, because of its
speed of movement. If the valve is suddenly closed
the pressure of the line plus the momentum of the
moving body of water has to be stopped. This is
many times greater in pressure than the normal
line pressure. The surge pressure forces the water
into the air chamber compressing the air. The air
then offers a counter pressure which slows down
the momentum of the water. A moment later the
air pressme in the air chamber overcomes the
surge pressure in the line, and foreces the water
back into the line. This action absorbs the surge
without damage to the system.

Fig. 51—High Pressure Water Line

The condenser in the ignition system, Fig. 51,
acts in exactly the same manner. When the igni-
tion switch is closed, it takes a fraction of a second
to establish the full current value flowing in the
circuit, just the same as it required some time to
set the water in motion.  When the breaker points
open the current tends to keep on flowing, just the
same as the water tends to keep on flowing after
the valve is closed. If there was no condenser, this
surge of current would arc across the points and
burn them, just the same as the velocity of the
water would carry away the wvalve, The current
surges into the condenser attracting a positive
charge on one side and a negative charge on the
other, building up a counter voltage in the con-
denser, just the same as the water surging into the
air chamber, compressing the air, built up a counter
pressure in the air chamber. A fraction of a second
after the points open, the counter pressure in the
condenser overcomes the surge pressure on the
line, and the condenser discharges from the positively
charged side back through the primary winding
of the coil, through the battery to the ground and
back to the negative side of the condenser, which is
grounded, equalizing the two sides of the condenser.
This is fundamentally the same as when the counter
air pressure in the surge chamber of the water system,
overcame the surge pressure on the line. The surge
chamber discharged and forced the water back in
the line equalizing the pressure.
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Removing and Replacing the Condenser

The condenser can be removed in the following
manner:

1. Remove the distributor cap,

2. Remove the retainer clip (Fig. 33) and the ter-
minal. ‘The condenser can then be lifted out
of the distributor body.

Refer to Specifications for correct replacement
condenser.  Make certain that retainming clip and
terminals are tight. The pig-tail should he
“formed" awav from distributor point arms as
shown.

T 112
Fig. 33—PBreaker Plate and Point Assembly
1. Point Cpening. 3. Dreaker Plare.
2. Clamp Screw. i Breaker Lever,
3. Ececentric Screw. 7. Cam,
4, Condenser, 8, Insulator Terminal,

Testing the Condenser

The condenser should be tested with an instrument
such as or eguivalent to that shown at end of this
sSeciion,

Four factors alfect comdenser operation and each
factor must be considered i making any condenser
tests.

1. Breakdown is a failure of the insulating ma-
terial, a direct short between the metallic ele-
ments of the condenser.  This condition prevents
any condenzer action.

a2

Low Insulation Wesistance or leakage prevents
the condenser from holding a charge. A con-
denser with low insulation resistance iz said to
tee “weak'”. All condensers are subject to
leakage, which up to a certuin limit iz not
objectionable.  When it is considered that the
ignition condenser performs its functions in
approximately 1/12000 of a second. it can he
seen that leakage can be large without detri-
mental effects.  This phase must be considered,
however, in any condenser test.

3. High Series Resistance 1s excessive resistance in
the condenser circuit due to broken strands in
the condenser lead or to defective connections.
This will cause burned breaker points and
ignition failure upon initial start and at high
speeds,

4. Capacity is built into the condenser and is
determined by the area of metallic clements
and the insulating and impregnating materials,
Incorrect capacity will result in  distributor
points pitting.

IGNITION DISTRIBUTOR

Since the spark must occur at a given instant
in the engine rotation, the switch must be operated
by the engine itself, This switch is called the
mechanical breaker, timer or interrupter,

The breaker arm is pivoted at one end and carries
at its free end a contact which is held apainst a
similar contact by a spring acting on the breaker
arm. The stationary contact is mounted on the
breaker plate to permit adjustment of the points.
When the contacts are together and the ignition
switch is closed, current will flow through the
br{:‘iuker arm contacts and primary winding of the
coil.

The cam is positively driven by the engine, As
it rotates, the lobes strike the rubbing block in the
breaker arm, causing the arm to swing outward,
thus separating the contacts, This interrupts the

Distributor
Clang

3, Vecuum Control
4. Camshaft
&
&

5, Cil Pump

. Clenrance

Fig. 54—Distributor Mounting Shown



current which was flowing through the primary
winding of the coil, and produces a spark as pre-
viously described.  As the cam continues to turn,
the lobe passes the rubbing block and the spring
pulls the breaker arm back until the contacts come
together again. The current then flows through
the primary winding of the eoil and the nperation
is repeated as before. The cam is not only  posi-
tively driven from the engine, but it is also *‘timed”
to the engine so that it interrupts the circuit through
the coil at the instant the spark is required.

The mechanical breaker is made in this form in
order to open the primary circuit quickly and to
operate at the highest speed,

Spark Advance Controls

Spark control on this distributor is entirely auto-
matic, being operated by a combination of two
advance mechanisms, centrifugal and vacuym,

Centrifugal Advance

Where speed variations are encountered, a spark
advance based on engine speed is necessary  to
develop maximum power, This mechanism is
mounted on the distributor shaft and consists of
counter-weights and springs.

As the engine is speeded up, centrifugal force
begins to throw weights, inside of the distributor
body, eutward, until at a maximum speed, they
reach the point shown in sketch 2 of Fig. 55, In
their outward movement, because of the manner in
which they are connected with the cam, they ad-
vance the position of the cam heyvond the point
shown in sketch 1 of Fig. 55, and therefore advance
the firing or spark of the engine.

Fig. 55—Mechanical Breaker Advance Mechanism

YVacuum Advance

An engine operating under part throttle can have
a spark advance in addition ta the centrifugal
advance without objectionahle ping. With an ad-
ditional advance obtained by a wvacuum advance
mechanism, the engine will show greater gasoline
economy.  The vacuum control consists essentially
of a diaphragm and a link acting against a spring,
The mechanism is mounted as shown in Fig. 54
—56 and is linked to the distributar body. The body
15 rotated to secure the vacuum control of the spark
advance,
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The vacuum tube from the contral body enters
the carburetor just back of the throttle butterfly,
As soon as the throttle is opened, the manifoid
vacuum s admitted te the control producing an
advance in addition to and independent of the
centeifugal advance,

At higher speeds and with an open thrattle, the
vacuum diminishes, and the vacuum spark advance
drops off.  With a wide apen throttle at any speed,
there is no vacuum advance, all advance under that
condition Leing based on the centrifugal action.

and Manwval Control

Fig. 56—IMstributor Vacuum

Manual Adjustment

In addition o the automaric advance comtrol,
manual adjustment, Fig. 56, is provided by which
initial setting mav be varied ww suit the quality
of fuel used. Bear in mind, that advance Spec-
fications on this distributor are determined after
careful tests, and with the use of high grade fuel,
Because of various grades of fuel which may be
used, shght readjustment of initial setting  may
be necessary 1o obtain satisfactory engine  per-
formance and fuel economy. Refer to “Adjusting
Distributor™ in this section.

Distributor Testing

If trouble is suspected with the distributor, first
see if electric current is being delivered to the dis-
tributor by the primary wire from the switch and
battery. If the distributor is functioning properly,
the primary current will pass through the hreaker
arm and contact points direct from the coil when
the contact points are closed. To determine whether
there is any trouble at this point, disconnect the
primary wire at the coil which leads from the dis-
tributor to the coil and, with the rontact points



ELECTRICAL—R - 34
(Distributor, Coil & Spark Plugs)

closed and with the ignition switch turned on,
strike the terminal end of the wire against the
terminal on the coil. I there 15 a spark, the current
15 flowing properly. If no spark is obtained, make
the following examinations: Examine the spring
on the disteibuter arm.  See that this 18 not broken
and that it is making a good contact with the
primary terminal.

Examine the primary wire. See that the insulation
is good and that it is properly fastened to the
distributar.

Cecasionally oil or grease will get into the dis-
tributor and form a connection between the case
and the insulated contact point. Wipe out thors
oughly.

There may be a “ground™ in the distributor,
due to defective insulation hetween the supports
of the contact points and the distributor housing.

Examine the contact points to see that they are
clean, not burned or corroded, and are opening
and closing properly.

Inspection

There are definite and important visual inspections
and precision checks that must be made on the
distributor to determine conditions that may be
caused by normal operation of the unit. In most
instances, inspection and checks may be made while
the unit is in place in the chassis. However, some
adjustments and tests, require that the distributor
be removed from the engine. A study of “Service
DMagnosis™” at the end of this section will assist in
determining inspection and adjustments to be made.

Inspect the following points on the distributor at
regular intervals:

1. Remove the distributor cap. If the cap is
cracked or shows evidence of leaks (carbomzed
paths indicating  sccondary  current  leaks),
replace 1L,

2. Inspect the rotor for cracks and excessive wear,

3. Inspect for burned points.

4. Inspect all wiring. Cracked or swollen wires

should be replaced.

Breaker Points

Hreaker points that are burned or pitted should
be replaced or dressed with a clean fine-cut contact
file. The file should not be used on other metals
and should not be allowed to hecome greasv or dirty.
DO NOT USE EMERY CLOTH TO CLEAN
CONTACT D'OINTS.

Breaker surfaces, after considerable use, may
not appear bright.  This 1s not necessarily an indi-
cation that they are not functioning satisfactorily,

Oxidized breaker points may be caused by high
resistance or loose connections in the condenser
circuit, oil or foreign materials on contact surfaces,
or most commonly, high voltages. Check for these
conditicns where burned contacts are experienced.

Breaker Point Opening

The breaker point opening must be set to the
proper limits. Points sct too closely may tend to
burn or pit rapidly. Points with excessive separ-
ation tend to cause a weak spark ar high speed.

Adjusting Breaker Points

The breaker points on the distributor are fixed
in their mounts and are controlled by an eccentric
screw moving the mounting plate. To adjust the
vap of these points, proceed as {ollows: Remove
the distributor cap and rotor. Hand crank the
engine until the breaker arm cam follower is on
the peak of the o The breaker points are then
opened  the distance. [oosen the lock
screw and turn the ccooentric adjusting screw, as
shown in Fig. 37, to the right or left, increasing or
decreasing the gap two (18", Tighten the lock
SCIEW,

Fig. 537—Adjusting Breaker Points

Removing the Disiributor

The distributor aszembly mav Le removed for
overhaul and repaic purposes in the following manner:

1. Locate No.o 1 epark plug terminal on the dis-
tributor  cap. Mark the distoibutor houszing
opposite No. 1 terminal.

2. Hand crank the engine until the timing pointer
on  the fywheel housing is exactly on  the
ignition mark (See Fig. 38 and the rotor is
pointing toward the mark on the distributor

housing.
3. Remove the manual adjustment clamp bolt.
4. Lift the distributor assembly straight up.
5. Do not turn the engine over while the distributor

i3 ot
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Fig. 58—Flywheel Timing Mark

Lubrication

Keep the grease cup (shown in Fig. 56) filled with
medium cup prease,
every 1,000 miles.

Turn down the cup one turn
Add a trace of petrolatum to

the breaker cam and add a few drops of light engine
oil in the wick in the top of the cam under the rotor,
every 1,000 miles,

Disassembly of the Distributor (Refer to Fig. 59)

1. Remove the cap (1) and rotor (2).

2. Remove the condenser (3), breaker lever {4),
contact point and support screw, adjusting
screw (6), and contact point and support (5).

3. Remove the insulated terminal {17) cap spring
(7)., and primary terminal,

4. Remove the gear (8), and pull the main shaft
and weight assembly through the distributor
housing,

5. Remove the weight hold down plate, retaining
plate nut and nut washer. Remaove the weight
springs,

Femove the weight hold down plate (9],

7. Remove the cam assembly (10}, and weights (11),

Inspection

L. Inspect the shaft for wear, and check its fit in
the bearings in the distributor body. If the
shaft or bearings are worn, the shaft and dis-
tributor body should be replaced.

2. Mount the shaft in “Vee" blocks and check the
shaft alignment with a dial gauge. The runout
should not exceed .002”.

3. Inspect the centrifugal weights for wear or
burrs and free fit on their pins.

+. Inspect the cam for wear or roughness. Then

check its fit on the end of the shaft. It should
be absolutely free without anv looseness.

3.
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Inspect the condition of the distributor points
—dirty points should be ecleaned and badly
pitted points should be replaced.

Test the condenser for series resistance, micro-
farad capacity and insulation breakdown, fol-
lowing the instructions given by the manufac-
turer of the equipment used.

Assembly of the Distributor (Refer to Fig. 59)

1.

-}

10. Test distributor on

Assemble the distributor in the following manner

Assemnble the weights (11} over the pivot pins
on the main shaft and weight plate {12).

Install the cam (10), weight hold down plate
(9), nuts (13), and washers (14), and springs
(15), after tightening the nuts securely, lock
them by bending tangs on the lockwashers.

Lubricate the shaft and install it in the dis-
tributor housing. Reinstall the shaft gear and
pin.

Install the breaker plate (5), in the distributor
housing.

Assemble the distributor cap springs (7), to
the side of the distributor housing. Spring
screws and nuts also hold the breaker plate in
place.

Install the primary terminal and insulated
terminal.
Install the contact point and support (5),

breaker lever (4), and adjusting screw,
Install the condenser (3), and grease cup (16).

Adjust the points as described under “Adjust-
ing Breaker Points".

"Syncrograph” type of

instrument. Refer to “Instrument Tests™,

Replacement of Distributor

1.

Check the position of the Aywheel. The pointer
should be on the ignition mark.

Before the distributor is inserted in place, see
that the rotor is turned to the mark on the
distributor housing (facing No. 1 terminal.)

While holding the rotor toward the marlk,
insert the distributor in the crankcase. The
tongued portion of the distributor shaft should
then mesh with the oil pump shaft without
difficulty., The low tension terminal on the
distributor body should point toward the rear
of the engine when the distributor is in its
correct running position.

It is important that a slight clearance be main-
tained between the upper and lower end of the
housing at points shown in Fig. 54 at No. 6.
When the distributor is first placed in operating
position, the lower end of the housing will
contact the drive gear. Before tightening the
clamp (in back of the distributor on the body),
remove the cap and place the fingers under the
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1. Cap.

2, Rotar.

3. Condenser.

4, Breaker Lever,

5. Breaker Plate and Support.
6. Adjusting Screw.

Cap Spring and Support.

b |
.

8. Gear and Pin,

9. Hold Down Plate.

10, Cam,

11. Weights.

12, Main Shalt and Weight Support.

13, Weight Hold Down Nut.

14. Hold Down Nut Washer.

15, Weight Springs.

16. Grease Cup.

17, Terminal Stud and Parts.

18, Housing.

19. Distributor Housing Clamp.
T20. Clamp Hold Down Screw and Spring.

21, Clamp Screw,

22, Vacuum Control,

23. Vacuum Control Adapter.

Fig¢. 39—Component Parts of Distributor Assembly



housing and the thumb on the rotor. While
holding the rotor down, raise the housing 1/32",
This will equalize the clearance at the top and
bottom of the housing. Do not raise the housing
more than 1/32". Tighten the clamp bolt
while the distributor is held in this position.

Ln

Install the manual control clamp bolt.

6. Connect the correct spark plug wires to the
distributor cap. The firing order is 1, 3,3,6 2,4,

Ee-time the distributor as directed.,

Checking Ignition Timing

One of the most accurate methods of checking
ignition timing is by the use of a Neon timing light
(5ee "Tools” at the end of this section”). Check
in the following manner,

1. Set the manual advance at the mid point.

2. Artach one lead to the timing light to No. 1
spark plug. Attach the other lead to a con-
venlent ground.

3. Run the engine at idling speed.
Hold the light close to flywheel peek hole.

3. Neon flashes are then checked against flywheel
markings (Fig. 58) which indicate the piston
position at time the firing occurs.

6. The distributor can be retarded or advanced
{loosen clamp bolt) until the Neon flashes are
perfectly synchronized with flywheel markings.

If a Neon light is not available, a check can be
made with a conventional test lamp with engine
not running,

1. Loosen the clamp bolt en the distributor.

2. Connect the test light in parallel with the dis-
tributor points by connecting one lead of the
lamp to the primary terminal on the distributor
housing, and grounding the other lead,

d. Turn engine over slowly with a crank until
No. 1 is about te fire. Continue to crank
very slowly and stop at exact instant the test
lamp lights.

4. Check the location of the pointer in relation
to the flywheel marking (Fig. 58). If the pointer
5 within 1/16" of the mark. the timing may
be considered satisfactory., Turn the distrib-
Utor as necessary to bring the setting within
the proper limits. Tighten the clamp  halt
when the adjustments are made.

Testing Ignition Timing

The preceeding instructions pertaining  to the
initial timing of the distributor are the result of
cxtensive research and tests. From these tests
are determined the correct ignition timing marlk
\Fig. 58) for the engine used in this vehicle, These
tests are made with high octane rating fuel. The
engine will perform satisfactorily and economically
with that fuel and with initial setting as described.
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The manual advance (Fig. 56) is provided for
the purpose of compensating for different grades of
fuel. This manual advance, set at zero or mid-way
when initial setting is made, can be advanced of
retarded to permit maximum performance with any
particular grade of fuel that may be used in service.

In order to determine the setting of the manual
advance for the maximum performance of the
engine, a road test should be made using the exact
grade of fuel which may be used in service.

After the initial setting is made as previously
described, the spark plugs should be cleaned and
properly set. The engine should be thoroughly
warmed up to operating temperatures,

Manual advance should be set to provide smooth

engine performance with a slight “ping” under full
throttle at comparatively low vehicle speed,

Bear in mind, that this setting may wvary on
different vehicles, and that several tests should be
made to determine the exact borderline between
effortless engine performance and that which pro-
duces an excessive degree of “clatter” or Y'ping",

Instrument Tests

There are several tests which should be made on
a distributor by using a special instrument. These
tests are particularly necessary after the distributor
has been overhauled.

With an instrument such as or equivalent to the
“Syncrograph’’, many tests can be made on dis-
tributors with the unit removed from the engine,
Such an instrument will make the following tests:

1. Cam angle.

Centrifugal spark advance.
Vacuum spark advance.
Warn cams,

Flay in shafts,

Point pressure,

-qct.tn-hl:u'h.‘u

Defective points, ete.

Instructions  furnished by the manufacturers
should be followed when making tests with these
instruments. “'Specifications’” at the end of this
section list all test data necessary to check the
operation of distributor,

IGNITION SWITCH

Two tvpes of ignition switches are used, On
early produced vehicles a separate kev was used.
With this type it is necessary to insert the key and
turn clockwise to turn on the ignition. A modi-
fication of this first type was made later, in which
the key was secured in the lock so that it would
not be removed,

The second type has no separate key, it simply
being necessary to turn the switch lever clockwise
to turn on the ignition.

When the switch is turned “on"”, the low voltage
circuit is completed to the ignition system,
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Testing the Ignition Switch

- The ignition switch may be tested for poor
internal contacts in the following manner:

1. The breaker points of the distributor must be
closed.

Connect a voltmeter across the switch terminals.

Turn the switch to the "off" position. The
voltmeter should read 07 volts,

Do not attempt w repair defective switches,
Replace it with a new part.

Removal and Installation

Disconnect the barttery before removing the
switch., Make certain that the correct wires are
connected to the terminals when the unit is replaced,

After the unit is replaced, turn on the switch
and watch the action of the ammeter. I the switch
is operative and the connections are correct, the
ammeter should show a slight discharge with the
switch in the "on" position while the engine is

being cranked.

IGNITION WIRING

The wiring is divided into two classes, the low
tension and the high tension. The low tension
wiring is used in the circuit from the battery to
the coil and from the coil to the mechanical breaker.
It carries only the current at battery voltage and
s0 no extra insulation is required. The high tension
wiring includes the cable from the secondary of the
coil to the center of the distributor and the cables
from the distributor to the spark plugs. The high
tension wiring must be provided with heavy in-
sulation, as the cusrent which it carries is capable
of jumping an air gap. This wire is insulated with
a thick layer of rubber.

" Low and high tension wires and connections of
the ignition system should be inspected at regular
intervals. Loose connections, fraved or broken
wires and oil soaked or wet wires will definitely
affect performance of the ignition system.

SPARK PLUGS

The purpose of the spark plug is to provide in
the cvlinder, a small gap across which the spark
can jump and thus ignite the gas. The shell of
the spark plug iz screwed directly to the engine and
it carries one of the points or electrodes. The other
electrode is insulated from the shell by a porcelain
insulator which will withstand the heat, pressure,
and oil in the engine cvlinder. These plugs are
subjected to severe service during the functioning
of the ignition system. They require the same degree
of careful inspection and care as do the other units
of the system. Servicing of to-day's enpines is
largely confined to the ignition system. The ig-
nition system iz like a chain—no stronger than its
weakest link. Many times, cleaning dirty spark
plugs and regapping or replacing worn-out plugs
is all that is required to restore engine performance,
but spark plugs cannot correct faulty operation of

other units m the gnition syvstem; these should be
checked. Also there are other engine umits which
affect performance that should be checked to avoid
incorrect diagnosis of =0 called spark plug trouble,
such as valve tappets, leaks in the intake manifold,
dirt in the fuel svstem, carburetor leaks, etc.  Spark
plugs are blamed for many engine ills they do not
cause. Never jump to a conclusion when checking
engine performance.  Eliminate the possible sources
of trouble in an efficient and syvstematic manner.
Now assuming that other engine units are operating
correctlyv—let us consider specific service recom-
mendations on spark plugs.  There are only four
things that happen to spark plugs in service:

Worn-out.
Insulators dirty or oxide coated,

Wrong gap.

e Ced bd

Broken insulator.

We will discuss these conditions and their remedy
in that order,

1. Spark Plugs Worn Qut:

Operating conditions entirely govern spark plug
wear, and when thev are worn out they eannot
wive any further profitable service. The average
life of a spark plug 1s approximately 10,000 miles.
Always replace worn out plugs Fig. 60 with
new plugs of the correct tvpe. When installing
new spark plugs be sure to =et the gap to the
correct limit. The spark plugs vsed in these
wehicles under normal operation are “AC.
44— 14MM"” and the correct gap setting is
L4077,

Fig. 60—Worn Out Spark Plug

2. Insulator Dirty or Oxide Coated:

Spark plugs get dirty from black carbon or soot
deposits or from oxide deposits and should be
cleaned when necessary (Fig, 61). Carbon deposits
may be caused by over-rich carburctor, worn
pistons, rings, faulty ignition or bv using ''too
cool ' a plug.

Red, brown, vellow or Dblistered deposits are
oxide deposits, and the most prevalent cause
of plug failure under to-day’s operating con-
ditions. Owxide coating causes intermittent mis-
sing, especially at high speeds and on hard
pulls.  Sometimes it will cause complete failure,
Oxide coating is a residue of combustion re-
sulting from materials purposely introduced



inte the fuel or accidentally brought into the
combustion chamber.

Oxide coatings may be classified as:
A, White.
B. Fused,
. Blistered.
L. TIron Okxide.

The explanation of these conditions is as
follows:

{a) White Oxide Coating:

This is a fine white powdery substance which
becomes impinged upon the insulator, usually
accumulating far up in the shell, but also
depositing upon the insulator tip (Fig. 62).

This coating, being dry, is easily removed and
it is better to remove it when it first forms, so
that it will not have an opportunity to accum-
ulate and melt into a glaze. Spark -plug
cleaning in an abrasive, air blast type cleaning
machine every 3,000 or 4,000 miles will take
care of it (Fig. 62).

Fig. 61—Dirty Spark Flug

ib)  Fused Oxide Coating:

Under high temperature, the white oxide be-
comes fused or melted by combustion heat
and forms a smooth glossy coating over the
insulator. An insulator in this degree of oxi-
dation presents the appearance of having been
coated with a heavy machine oil. It is light
vellow in color with a hard shiny glaze. A
plug in this condition will often perform satis-
factorily when cool but will miss badly as soon
as it becomes warmed up.

Fused Oxide coating is very deceiving. Ewven
after an apparently thorough cleaning, there
is still apt to remain on the insulator a practi-
cally invisible layer of oxide., The plug looks
clean but really isn't. The salest way to handle
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such plugs is to clean them until vou are ab-
solutely sure they are clean and then start all
over and clean them again. This coating is
difficult to remove and only a double dose of
cleaning can insure satisfactory performance.

The use of cooler type of plugs will usuallv be
beneficial where this condition is chronic: but
even so, the best safepuard is thorough cleaning
at regular intervals.

{c) Blistered Oxide Coating:

This is the extreme case of oxide coating fused
with road dust, carbon and other materials,
The color is usually a gravish brown and the
blisters themselves look like fair sized warts.

These blisters when hot form a rood conductor,
and guite readily bridge the current from the
center electrode o the shell of the plug. This
condition is aggravated on plugs having glazed
insulators, as the oxide fuses with the glaze
of the plug, causing blisters, earlicr than can

Fig. 62—White Oxide Coated Spark Plug

happen with plugs having unglazed insulator
tips, such as the cooler types. An unglazed
insulator tip is not so apt to develop oxide
ulisters,

Once blistered oxide has formed, it is practically
impossible to remove,  This is due to the thick-
ness and hardness of the blisters themselves,
also because they interfere with the proper
circulation of the cleaning compound around
the insulator.

If this type coating is found on plugs that have
not been cleaned for 8,000 to 10,000 miles, the
only remedy is to replace the plug. On the
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other hand, if a blistered oxiude coating is formed
on plugs that have been cleaned regularly at
3,000 to 4,000 miles and for engines under
unusually heawvy operating conditions, a cooler
type of spark plug will give better results,

{d) Iron Oxide Coating:

This is a dull red coating on the insulator of
the spark plug, which, although it is net a con-
ductor when cold, will cause a plug to miss
badly at high temperature. It is iron rust
picked up in gasoline storage tanks, automobile
gas tanks, and fucl lines. Iron oxide is not
common  to-day due to modern methods of
handling  gasoline. It can bhe removed by
thorough cleaning.

Fig. 6}—Serting Spark Plug Gap

3. Wrong Gap

A spark plug gap will gradually widen after
several thousand miles of normal service, or
a gap may widen or wear quickly at low
mileage. This indicates that the plug is oper-
ating “too hot”, often the wrong tvpe of plug.
To correct this condition, set the gap to EXACT
SIZLE specified (040%). Don't guess or use a
“thin dime" or flat feeler gauge. Use round
wire gap gauge as shown in Fig, 63,

IMPORTANT :—In regapping, adjust only
the side electrode. Never bend the center
electrode or breakage of insulator will
result. If rapid gap wear occurs at low
mileage, replace with a cooler type plug.

4. Broken Insulator

This kind of breakage can never be caused by
the engine, Tt is caused Lv an outside blow,
ur a poor fitting wrench used when installing
or removing plugs, or over tightening in the
cvlinder head. A broken lower end mav ocour
when operating conditions are abnormally hot
or wrong type of plug (too hot) iz used. Also
this type of breikage mayv be caused by faulty
work when regapping by bending or straining
the center electrode. The only remedy  for
broken plugs 15 replacement.  However, hreak-

age may be prevented by avoiding striking the
plugs, using a wrench of correct size and clear-
ance carefully, and by not bending the center
electrode.

Installation

A special spark plug wrench should always be used.
Use of ordinary wrenches may crack or otherwise
damage the porcelain, thus the plug s rendered
unfit for further wse. Use of torgue wrenches is
not recommended for installing spark plugs as 1t
15 impractical to recomimend wrench pressure for
all wvarious tvpes and sizes of plugs.

Spark plugs should be serewed down until they
“bottom” against the gasket then turned one-quarter
to one half turn tight, alwavs use a new gasket,

Cleaning

The proper remedy for dirty plugs is cleaning
with a reliable, abrasive, air blast type spark plug
cleaner, and regapping to specifications. The entire
lower end of the insulator must be white if properly
cleaned. Regap firing point to the EXACT. limits
for the particular cngine.

ALWAYS USE NEW GASKETS when rein-
stalling plugs and check for correct tvpe of plug.

Twypes

It is important that the correct type of spark plug
be used in an engine for best performance.. The
standard type used in the engine of the wvehicle
described in this manual is A.C. 44, Make certain
that the plugs used are “cool”™ or “hot™ enough
for the operating conditions of a particular type of
operation. Plugs  designed for average driving
conditions may not operate satisfactorily if they
are constantly driven at sustained high speeds or
under heavy loads, If the heat generated in the
spark plug cannot get away fast enough, it will
build up and the plug will operate oo “hot',

Spark plugs, to give good performance in any
engine, must operate within a certain temperature
range—not too Yhot” and not too Ycool”. The
classification of various types of spark plugs as to
their thermal (heat) characteristics 1s known as a
“spark plug heat range”. Insulators are num
bered to show their position in the “heat range”
The heat range works like a thermometer—the
HIGHER the numher the HOTTER the plug—
the LOWER the number the COOLER the plug.
The heuat characteristic of a spark plug is governed
by the length of the lower part of the insulator,
which 1s exposed to the combustion Hame. Por
instance when the insulator is long, the heat must
travel a long distance to reach the water jacket in
the cylinder head of the engine, and the plug will
run “hot", whereas if the insulator iz short the
heat can escape quickly to the water jacket, and
the plug will remain “cool.”

If zpark plugz that are giving trouble are running
too cool as indicated by chronic fouling, use a
hotter plug—one or two numbers higher than the
standard 44 In accordance with the severity of the



fouling. If blow-by, pre-ignition or rapid burning
away of the electrodes has been encountered, change
to a cooler type. One or two numbers lower than
44, according to the severity of the trouble. To
summarize,—for good engine performance and long
spark plug life, make certain that ignition and other
engine units that affect spark plug performance are
functioning correctly, and select the proper type of
plug to meet the engine operating conditions.

LIGHTING EQUIPMENT

The lighting system on these vehicles includes
the battery or gencrator (the source of current),
wiring, controlling  switches, lighting  units and
current limit relay.

Wiring

The general wiring diagram shown in Fig. 8 of
this Section illustrates all the lighting system circuits.
There are two junction blocks mounted on the
engine side of the toe boards which are used for
the headlight wiring connections. Although there
is only one headlight equipped with each vehicle,
provision iz made to either install two headlamps
or to transfer the headlamp from one side to the
other. Headlight wires are provided to both the
right and left position even though the vehicle
is only equipped with one lamp at production.

All terminals at the lighting equipment units
showld be inspected periodically. The connections
should be clean and tight.

Switches

There are five lighting switches mounted along
the top of the instrument panel. One each for
the following:

Instrument Light Switch.
Stop Light Switch,

Tail Light Switch.

Front Side Light Switch,
Head Lamp Switch,

For the correct operation of these switches see
“Section B. Controls and Instruments”.

A switch is provided at the right rear corner
of the hull to either turn on the two red tajl lights
or the one axle white light when the instrument
“Tail'" light switch is in the “on” position.

It any one of the above listed switches becomes
inoperative they should be replaced with new ones.

See the Wiring Diagram in Fig. 8 of this Section
for the correct connections of the lighting circuit
wires.

Stop Light Switch

A hydraulically operated stop light switch is
connected to the brake master cylinder and is so
wired with a switch on the instrument panel that
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it will not complete the circuit unless the instrument
switch labelled “Stop” is in the “on" position.

The pressure of the brake fluid, when the brakes
are applied, closes the switch contacts,

Testing

I the stop lights do not illuminate when the
mstrument  "Stop” switch is on and the brakes
arc applied, make sure the bulbs are good  before

testing the switch. Test the switch in the follow-
ing manmner:

1. Connect one lead of a voltmeter to cach terminal
of the switch,

2. With the brakes off, the voltmeter should read
battery voltage.

3. With the brakes applicd, the reading should
be 0,

4. If the switch does net check correctly in either

test, it should be replaced with a new unit.

1
L]
@@
=z

/

—

£

Fig. 64—Headlamp Parts

1. Thwoor, 7. DBulb.

2. Door Screw, 8. Reflector.

3. Lens Retaining Ring % Junction Block Wire
BEolt Aszembly.

4. Lens Retaining Ring. 10, Body Assembly,

5. Black Out Shield, 11, Door Serew Lock Washer,

6. Lens Gasket. 12, Lens Retaining Ring

Lock Washer,
HEADLAMP

Head Lamp Bulb

The only bulb used in this lamp is a double fila-
ment, 6 wvolt, 36 watt bulb and is sufficient to
supply adequate light.  Proper voltage must he
maintained at the headlamp bulb in order to get
the maximum illumination cutput. Such items as
a low battery, poor electrical contacts in the wiring
system, a poor ground through the headlamp
body and its brackets and loose connections in the
generator to battery circuit all contribute to a
loss in voltage and the burning out of bulbs.

Removal

The headlamp may be removed from the vehicle
by disconnecting the terminal at the junction block,
and removing the lamp body support nut.

When replacing the lamp, it must be aimed in
the straigcht ahead, horizantal position.
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Overhaul (Refer to Fig. 64)
The headlamp may be disassembled in the fol-
lowing manner:

1. Remove the screw from the headlamp rim (1)
and lift off the rim.

2. Remowve the three screws (30 from the unit
retaining rim (4],

3. Lift out the retaining rim (4], blackout shield
(5} and gasker (6).

4. The bulb or reflector may now be taken out
and tested.

The lamp is reassembled in the reverse order.

Side. Tail, Stop, and Axle Lamps

The two tail and two side lamps, the rear axle
lamp and the stop lamp are all of the same design.
The lamp bodyv is constructed of two valves, one
screwing into the other, thus clamping to  the
maunting bracket which is positioned between the
twao halves of the lamp.

Should it become necessary to replace a light
bulb or a light glass separate the two halves of
the lamp. This will give access to the bulb or
the glass. When replacing a bulb, refer to the
“Lamp Bulb Specifications” Page R-49 to make
certain the correct sized hulb is used.

MISCELLANEOUS ELECTRICAL

This section includes adjustments and  tests of
electrical equipment not included in the preceding
electrical sections.  Units described herein are the
gas tank gauges, temperature gauge and horn,

Wiring circuits of each umit are shown in the
general wiring diagram {Fig. 8).

Temperature Gauge

The temperature gauge system consists of  an
engine  thermal  plug  electrically  interconnected
with a registeiing gauge mounted on the instrument
pancl with the gas tank gauge. As shown on the
wiring diagram in Figure, 8 the gauge and engine
unit is interconnected with the ignition switch.
The gauge, therefore, does not register until the
ignition switch is in the “on™ position,

The engine thermal unit is mounted in the evlinder
head, at the rear of the engine.  Within this unit
12 a carbon element which is held in constant com-
pression with a coil spring. As the water temper-
ature increases, resistance of the element is changed
caustng  the calibrated  gauge to register heat in
degree ahrenheit,

If the temperature gauge does not operate, or
shows apparently false readings, check the wires
in the circuit for shorts. If the system continues
to be inoperative, replace the engine unit with a
new part and then check for performance. Dao
ot attempt oo repaie either the engine unit or the
gauge.  When installing a new engine unit, do not
use thread compound on the unit threads, as this
will increase clectrical resistance of the unit and
cause faulty reading on the gauge

Gas Tank Gauge

The gas tank gauge svetem conszists of three
units, the registering unit, mounted on the nstro-
ment panel, and two tank units which are mounted
in each fuel tank. As shown on the general wir-
ing diagram in this section of the ook, the circuit
for this system passes through the ignition switch.
The gauge will not register unless the ignition switch
12 turned on.

Various positions of the tank unit float arm will
cut in resistance permitting a current to flow to
a calibrated gauge, thereby registering the quantity
of fuel in the tank. {Fig. 65).

Fig. 65—Gasoline Gauge Circuits

If the tank or gauge units become inoperative,
the only remedy is to replace the defective unit.

A gas gauge tester (KMO-204) may be used to
localize trouble in either unit. Use the gauge
tester (Fig. 66), in the following manner:

1. Turn ignition switch “Of." Disconnect
“TANK" wire from the dash gauge unit.

CAUTION—If the connections are not cor-
rect, as above, a short will occur and burn
out the tester.

2. Attach the tester wire (red) to the dash gauge
"TANK" terminal, and the tester hlack wire
te a ground on the vehicle.

3. Turn the igmition switch "On.'" Move the
tester arm up and down.  The dash unit should
register  “full” and “empty.'" If the gauge
registers  correctly, turn  the ignition switch
ofl, and reconnect “TANK"™ wire to the gauge
terminal, -



Fig. 66— Gasoline Gauge Tester

4. If the dash gauge does not register, replace
it with new unit. Before replacing the gauge,
make certain it {s getting current from the
ignition switch. Test by connecting a 6-volt
lamp from the “IGN" terminal on the gauge
to a ground

If the dash unit checks, next check the wiring
between the dazh and tank units as follows:

1. Disconnect the tank unit wires near the pas
tanl.

2. Attach the tester wire (red) to one of the
connections running to the dash unit, and the
tester wire (black) to ground.

3. Turn the ignition switch “On." Move the
tester arm up and down. The dash gauge should
move from “empty" to “full” if the wiring is
in good condition. Test the wiring with the
instrument switch in both pesitions.

4. If the dash gauge reads “empty” at all times
or the reading is noticeably lower than during
the check at the dash gauge, check for shorts
or leaks in the wiring betweén the dash and
tank. If the dash gauge reads above *full”
at all times or if it reads higher at “empty”
and "full” than the readings obtained when
checking at the dash, check for poor connee-
tions or breaks in the wiring. Make sure con-
tacts and connections are clean and making
good contacts,
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If the dash gaupe and wiring checks, remove
the tank units and test one at a time as follows:

1. Clean all dirt that has collected around each
tank unit terminal, as road dirt, particularly
calcium chloride, causes an electrical leak that
will cause an error in reading,

2. After cleaning the tank unit, connect the unit
to the wire leading to the dash, ground the
unit with a short piece of wire from the outer
edge to the wehicle. Turn the ignition switch
“On" and move the float arm up and down.
The dash gauge should give corresponding
“empty" and “full” readings.

3. If the tank umt does not operate correctly,
replace it with a new unit. Always check the
new unit as previously described. Check the
movement of the float arm by raising it to
various positions, observing that it will fall
to the “empty"” position in every instance.

4. Repeat this test with the other tank unit.

Horn

The electrically operated horn used on  this
vehicle is a vibrating type unit that operates on
a magnetic principle to produce a warning signal,
Current from the battery flows through windings
within the horn power plant when the circuit is
completed at the horn push-button switch, Refer
to the Wiring Diagram in Fig. 8 for horn circuit
CONNEections.

The following conditions affect the performance
of the horn and should be checked before at-
tempting to make any adjustments to the instru-
ment:

Low Horn Voltage

If the horn produces a weak signal, the voltage
at the horn should be noted. Connect a voltmeter
across the horn terminals. The voltage reading
should not be less than 5.2 volts. A lower reading
would indicate either a low battery or a high
resistance in the horn circuit.

Check the condition of the battery, and if low,
recharge,

Loose or corroded connections in the horn circuit
should be corrected. Check for defective wiring
by connecting separate test leads from the horn
to the battery.

A loose connection or poor contact at the horn
push-button switch may cause the horn to operate
intermittently. Shunt around the horn button to
determine whether there is poor contact at the
push-button. Whenever wiring is replaced in a
horn circuit, the size of wire as indicated in the
Wiring Diagram should be used.

Horns usually have a rasping sound when vital
parts are broken or loose. A loose backshell may
affect its tone. Tighten all collar screws, mounting
nuts, and studs, and replace all damaged parts.
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The hoern will not function properly if the field
windings within the horn are open circuited, short
circuited, ar grounded,  Connect an ammeter in
the horn circuit at the born terminal.  If there
is no indication of current flowing when the con-
tact points are closed, the windings are open cir-
cuited. The ammeter will indicate an excessive
flow of current if the windings are short circuited
or grounded.

Windings mayv also be checked for a grounded
circuit by use of test points and a test lamp.
Disconnect the horn leads and touch one test point
to one of the horn terminals. I the lamp lights,
the field windings are grounded.

Excessive arcing at the contact points may be
caused by improper current adjustment. An open
circuit in the condenser will cause excessive arcing
at the points and in some cases the contacts will
be held together,

Horn Adjustment

Attach a wire to the relay terminal where the
wire from the horn button connects. The other
end of this wire can then be touched to ground
during the test to cause the horn relay to operate
and the horn to sound. This provides a convenient
means of operating the horn during adjustment,
If the horn cannot be properly checked on  the
vehicle, remove it for a bench check.

Remove the horn backshell, Fig. 67, insert a
0077 feeler gauge (not more than Y4 inch wide)
between the adjusting nut and the contact blade
insulator. Do not allow the gauge to touch the
horn contact points.  Loosen the lock nut and turn
the adjusting nut down until the horn will not
sound. Then back the adjusting nut off less than
one-tenth {1/100 turn and tighten the lack nut.

~LOCK NUT

| ~ADJUSTING NuT

| | [007" CAUGE " wiDE
| Ifl.lrcaumcr BLADE

)

Fig. 67—Adjusting Horn

Check to see if the horn will sound. If it does
not, back off the adjusting nut again (less than 1/10
turn), tighten the lock nut and re-test horn. Repeat
until the horn just barely sounds. Kemove the
feeler gauge and replace the cover. The horn tone
should now be satisfactory and the current draw
will be within specifications.

NOTE:—If there is a notch worn in the ad-
justing nut where the contact blade vibrates
against it, either replace the nut or turn it
over so that the worn area is on the top side,
otherwise it may prevent allperfect adjust-
ment,

SERVICE DIAGNOSIS AND CORRECTIVE METHODS

(GENERATOR AND_REGULATOR)

SYMPTOM AND PROBABLE CATUSE

1. Excessive Charging Rate

Current Regulator.
Voltage Regulator.
Defective Generator Fleld,
Poor Ground Connections,

oot

e

2. Low or No Charging Rate

High Resistance Circuit.
Voltage Regulator.
Current Regulator.
Generator.

.Fan Belt.

Pan g

REMEDY

Cherk and Adjust.
Cherk and  Adjust,
Check and Correct.
Check and Correct.

an oW

Check and Correct,
Cherck and Adjust.
Check and Adjust,
Make Bench Test.
Check and Adjust or Replace.

Poan o



SYMPTOM AND PROBABLE CAUSE

3. Noisy Generator

a. Belt Tension.
b. Defective Bearings.
c.  DBrushes Not Seating Froperly,

ELECTRICAL R - 45

REMEDY

a. Check and Adjust or Replace.
b, Replace.
c. Lorrect,

(STARTER AND BATTERY)

SYMPTOM

1. Discharged Battery

(a) Loose or Dirty Terminals.
(b} Generator not Charging.

(c) Cells Shorted.
(d) Cells Dry.

2. Slow Starter Speed
(a) Discharged Battery.
(b) Loose or Dirty Terminals.
(¢} Worn Brushes.
(d) Sticking Brushes.
(e} Dirty or Worn Armature.
{f)  Worn Bushings.
g} Armature Rubbing Field Coils.

(h}) Burned Starter Switch Contacts.
(i} Nuo-load and Torque Incorrect.

REMEDY

(a) Clean and Tighten.

(b) Inspect and Test Generator and Regu-
lator as indicated in Starter Section of this
book.

[c) Test as described in this section.
(d) Add Water as described.

(a) Recharge Battery.

(b) Clean and Tighten.

{¢) Replace.

{d} Free up and check spring tension.
{e) Clean with sandpaper or undercut.
(I} Replace.

(g) Tighten Field Coils in Starter Housing.
Check Bushings,

(h) Replace Switch.
{(j)  Check as described.

(DISTRIBUTOR COIL AND SPARK PLUGS)

In diagnosing any ignition system trouble, the
driver or mechanic should wvisualize the ignition
wiring diagram and keep in mind the fundamental
action of the two ignition circuits, primary and
secondary.

In addition to a fundamental knowledge of the
ignition circuits, the mechanic must also bear in
mind that many symptoms usually attributed to
defects in the ignition circuits are, in some instances,
occasioned by defects in other engine operating
systems,

There are some symptoms that can be visually
and audibly detected, which definitely point to
defects in the ignition system, however, other engine
operating systems should have routine checks before
determining that the ignition system is at fault.
Reference should be made to other “Service
Diagnosis” sections in respective groups of this
book, and to the “Maintenance Requirements'
in Section T.

Tracing Ignition System Troubles

If the ignition system is at fault, there are two
conditions under which the trouhle must be
localized, as follows:—

1.

Engine Will Not Start—

When engine will not start, a simple and
effective localizing method is to watch the
behaviour of the dash ammeter (or test am-
meter) with the ignition switch on and engine
cranked with the starter.

The mechanic should first determine if there
is a secondary current going to the plugs by
removing the spark plug wire, and then noting
the spark while engine is cranked. (Hold wire
about 1/8" away from engine), If there is no
spark, the ammeter action should be noted.
If there is a weak spark, follow the SCquUEence
shown in the succeeding chart. If there is a
good spark and the spark plug is operative,
check other systems.

When the ammeter is uscd to localize the circuit
trouble, the ignition wiring diagram must be
visualized. There are four separate actions
of the ammeter under various conditions:—

A. Normal oscillation of the needle—indicates
that the points are “making’” and “break-
ing" the primary current.

B. Constant normal discharge—indicates that
only the normal primary current is com-
pleted through the circuit.
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C. Zero reading—indicates that the primary
circuit has not been completed.

D. Abnormal discharge—indicates a short in the
primary circult.

Engine Running—

If the ignition system is suspected, the mechanie
must audibly detect symptoms,

SYMPTOM

The succeeding charts list various symptoms
and probable causes, possible
The logical
sequence and checks should he made in that
order.

together with

remedies. items are placed in

REMEDY

Engine Will Not Start

A—Ammeter shows "0" discharge, when engine cranked, but no spark.

Battery terminal is loose or corroded.

Circuit between Battery and Ammeter shorted.
Defective Ammeter,

Circuit between Ammeter and Switch shorted,
Defective Switch.

Circuit from Switch to Coil shorted.

Defective Coil.

Points not closing.

Defective Points.

e

Tighten, clean or replace,
Check and correct,
Replace.

Check and Correct.,
Replace,

Check and correct.,
Replace Coil.

Check and adjust Points.
Check and replace,

B—Ammeter shows normal oscillations when Engine cranked and weak or no spark.

Defective Coil.

Circuit from Coil to Distributor sharted.
Defective Condenser,

Defective Rotor or Cap.

Spark Plug wires defective.

I P

Replace Coil,

Check and correct,
Replace,

Examine and replace.
Replace,

C—Ammeter shows constant normal discharge with no spark when engine cranked.

Points not opening.

1.

Check and adjust,

D—Ammeter shows abnormal discharge with switch “On", Zero with Switch “Of".

Circuit from Switch to Coil shorted.
Defective Cail,

i.
2.

Check and replace.
Replace Coil.

E—Ammeter shows abnormal discharge with Switch “On” or “Of".

Short in Generator Circuit.
Short in Lighting rircuit.
Circuit hetween Ammeter and Switch sharted,

1
2.
3

Sce Page R-19, this Section,
See Pape R-41, thiz Section,
Check and replace.
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SYMPTOM REMEDY
Engine Running

A

Continuous mis-firing in one or more Cylinders.

L. Defective Spark Plug. 1. Replace.

2. Defective Wires, 2. Replace.

3. Defective Cap or Rotor. 3. Replace,
B—Lack of Power—Overheating.

1. Late Timing. 1. Check and adjust,

C—Erratic—Rough Running.
1. Early Timing. 1. Check and adjust.

D—Back Firing.
I. Crossed Plug Wires. 1. Install in correct firing ordes,

E—Missing at High Speed—Under Load,

1. Plug Gaps incorrect. 1. Check and adjust to .040",
2. Point tension weak. 2. Check and adjust.
3. Point Gap too wide. 3. Check and adjust to 018",
4, Points burned or corroded. 4. Clean points or replace if necessary,
5. Defective Plug. 5. Check and correct.
6. Defective Coil. 6. Replace.
F—Pre-Ignition.
1. Wrong tvpe Plugs. 1. Replace with correct Plugs.
2. Ignition Timing too far advanced. 2. Check and adjust Ignition Timing.
G—Excessive "Ping" at high speed under load.
1. Manual advance set incorrectly. 1. Check and Adjust.
Hard Starting
1. Dustributor Points burned or corroded., 1. Clean points or replace, if necessary,
2. Points improperly adjusted. 2 Adjust Points to 018",
3. Spark Plugs improperly gapped. 3. Set Plug Gap at .040",
4. Spark Plug wires loose and corroded in distributor 4. Clean wire and cap terminals.
cap.
5. Loose connection in primary circuit. 5. Tighten all connections in primary ecircuit,
6. . Corroded Battery terminals. 6. Clean Terminals thoroughly.
7. Series resistance in Condenser circuit, 7. Clean all connections in Condenser circuit.
8. Low capacitv Condenser. 8. Replace Condenser.

MISCELLANEOUS ELECTRIC

Temperature Gauge
P . Check wiring.

. Replace engine unit.

b ==

1. Does not register.
Gas Tank Gauge

1. False Reading. 1. Check as described under “Gas Tank Gauge."”
Horn, Weak Signal

1. Low wvoltage.

+ Check battery and horn as deseribed,
Rasping Sound
1. Not adjusted correctly. 1. Adjust as described.
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Generator

Dirive.
Voltage. .

Amperes

Rotation

Pulley Diameter

Armature End Play
Commutator out-of-round
Brush Tension ... .

Cold Out-Put
AMPeres. ...
Volts

Regulator

Model ...

Cut-Qut Relay
Air Gap
Point Opening

Closing Voltage o
Opening Voltage (Reverse Flow). ..

Voltage Regulator
Air Gap

Voltage Setting—Volts ...

Current Regulator

Air Gap ..
Current Hrmng—’impn

Battery

Make . .

Plates pE‘r Cell .
Voltage...
Terminal Grounded

LAGUML

Ampere Hours at 20 hr, rate. .

Specific Gravity—
Fully Charged.. .
Recharge at .

Starting Motor

Make..
Ro tatnon

Flyahent ngth S

Starter Pinion Teeth

Ratio. .

End P]:w in "":.h'lft
Commutator—Out-of-round. .
Brush Tension

No Load Test

Amperes.
Volts.,

3T at 1750 R.P.M.

SPECIFICATIONS

..Delco-Remy
VT Belr
.6—8

R X

o CW
3-11/7327

-

L Deleo-Remy
1118201

ﬂ 2{}:’!
l”] 2{}:’!

L .6.3—6.9 Volts

0—4 Amperes

L0707 to 0757

7.2—7.4

Prest-0)-Lite
15

L
~..Megative
CB0 o 100

L 1275—1300
L1200

L Deleo-Kemy
..Clockwise
J139
L1544

0057 — 0507

003"
. 24=—28 Oazs.

= un

Torque Test
Amperes
Volts
Torgue

IGNITION SYSTEM

Ignition Coil

Make
Voltage

Condenser

Make ... ..
Capacity
Flash Test .

Distributor

Make .
Model
Advance
Tvpe of Advance
Firing Order _
Breaker Point (_r‘lp
Breaker Arm Spring Tension...

Engine R.P.M.

Spark Advance at 2600 R.P.M.
Maximum Advance 3500 R.P.M..
Timing—Initial Setting... .. ...

Spark Plug

GCap Sr.—_';‘.ting

MISCELLANEOUS

Temperature Gauge

Engine Unit—Make. ...
Dash Unit—DMake

Fuel Gauge

Tank Unit—Make.. ...
Dash Unit—Make ... ... ...

Horn

Model
Make .

Air Gap o
Current I)raw

~Deleo Remy
.+

Delco Remy

18 to .25 MIid.
L300 Valts DL

- Delco Remy
1110052

_..Full -‘iutnmatlc
~Vacuum and f_t’_‘ntrlfuga}

. 1-5-3-6-2-4
J18"
l? to 21 0Zs.

e o
367
5 B.U.D.C.

- AC
44
14MM
040"

e
el

2 >
0o

1909806
Aeleo Remy
027%—.033"

. T—9 Amperes



Location

Headlamp........ .. .

Instrument Lights, .

Tail Lamps.......... ...,

Side Lamps....... . .
Stop Lamps... ..

Axle Lamp........ .
Inspection Lamp,

Beam Indicator..........

LIGHTING

Lamp Bulb Specifications

Mazda No,

J666
33
a1
63
63
a1
1129
51

Candle

ELECTRICAL—R - 49

Quantity

Power Per Vehicle

36,6 Watt

112
3
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