Chart 17

These wiring diagrams show the next two suc-
cessive periods of rotor rotation. Current flows
from two stator windings at a time and is
blocked from the third- stator winding.

The upper diagram illustrates the period when
the rotor poles induce voltages in the windings
“A"“B,” and “C”; and “B” winding voltage is
most positive. Current is blocked from “A”
winding. In “B” and “C” windings, which are
connected in series, current flows from the “B"
terminal to the diode rectifier, through the con-
ducting diode to the “BAT” terminal of the
Delcotron generator. Then, through the battery
and ground circuit back to the diode rectifier,
through the conducting diode to the “C”
terminal and through the “C” and “B” wind-
ings, the source of voltage.

The lower diagram illustrates the period when
the rotor poles induce voltages in the windings
“A” “B,” and “C"”; and “B"” winding voltage
still is most positive, but ecurrent flow is blocked
from the “C” winding. In the “B” and “A”
windings, in series, current flows from the “B”
terminal to the diode rectifier, through the con-
ducting diode to the “BAT” terminal of the
Deleotron generator. Then, current flows
through the battery and ground circuit back to
the diode rectifier, through the conducting
diode to the “A” terminal and through the “A”
and “B” windings, the source of voltage.

Note that the direction of current flow through
the battery is always the same, regardless of
the direction of current flow from the Delco-
tron generator. Again, note that two diodes
conduct while four diodes block.
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Chart 18

These wiring diagrams show the continuing two
successive periods of rotor rotation, during
which current flows from two stator windings at
a time, while current flow from the third wind-
ing is blocked.

The upper diagram illustrates the period when
the rotor poles induce voltages in the windings
“A," “B,” and “C""; and “C" winding voltage is
most positive. “B” winding voltage is blocked
from conducting current. In the “C" and “A”
windings, in series, current flows from the “C”
terminal to the diode rectifier, through the con-
ducting diode to the “BAT" terminal of the
Delcotron generator. Then, through the battery
and ground circuit back to the diode rectifier,
through the conducting diode to the A" ter-
minal, and through the “A"” and “C” windings,
the source of voltage.

The lower diagram illustrates the period when
the rotor poles induce voltages in the wind-
ings “A.” “B," and “C”’; and “C” winding is still
the most positive. However, “A” winding vol-
tage is blocked from conducting current. In the
“C” and “B"” windings, in series, current flows
from “C"” terminal to the diode rectifier,
through the conducting diode to the “BAT”
terminal of the Delcotron generator. Then,
through the battery and ground circuit back to
the diode rectifier, through the conducting
diode to the “B” terminal, and through the “B”
and “C" windings, the source of voltage.

Note that battery current is d.c., regardless
of the direction of current flow from the Delco-
tron generator. Again, two diodes conduct
while four block.

The Charts 15, 16, and 17 illustrate the six
periods of direct current flow to the battery
during one cycle of “three phase” alternating
current. The effect of the battery and the six
rectifier diodes results in direct current from
two phases or windings at a time, in series, as
the source of voltage. One phase or winding
does not conduct current during each period.
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Chart 19

Previous discussions have shown how current
through the field coil located in the rotor,
creates magnetic lines of force.

These magnetic lines of force cutting across
the windings of the stator as the rotor turns
induce an alternating voltage within the stator
windings which causes current to flow through
the diode rectifier to the “BAT” terminal of the

Delcotron for use in charging the battery or
for supplying power to the electrical acces-
sories.

If the Delcotron were connected to both the
battery and to the load circuit, as shown in the
upper portion of the illustration, then either
battery or Deleotron voltage would be im-
pressed upon the field coil whenever the
switch was in a closed position. Battery vol-
tage would first provide the field current in the
Delcotron, but as the speed of the Delco-
tron increases, the Delcotron itself would
provide the voltage for field current. As Del-
cotron voltage increased, then more field cur-
rent would result with an increase in magnetic
lines of force within the rotor. This would
develop even more voltage within the Delco-
tron and voltage would rapidly increase, as
indicated in the lower portion of the chart.

The need to limit the voltage that is devel-
oped is, therefore, very critical. Without vol-
tage control, light bulbs, external wiring, re-
lay coils, contact points and all the other elec-
trical components of the vehicle would be en-
dangered by too high a voltage which would
damage or greaily shorten their life.

A voltage regulator, consequently, is employed
to limit the field current and magnetic field
within the Delcotron in order that its vol-
tage may be limited to a safe value. No cur-
rent control of the Deleotron is necessary
since it is capable of delivering only a given
amount of current.
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Chart 20

A two-unit double contact Delcotron regula-
tor is shown in this illustration. It can be used
in circuits containing either an indicator lamp
or an ammeter. However, the external eircuitry
on the various applications may be quite dif-
ferent.

A single-unit regulator also is shown in the
lower portion of this illustration. It is used only
in circuits with an ammeter.

The voltage regulator unit in all types of regu-
lators operates to limit the Deleotron genera-
tor voltage to a preset value. The field relay
disconnects the Delcotron field coil and the
voltage regulator winding from the battery
when the relay contacl points are opened and
reconnects them when the points are closed.

The field relay of the two-unit regulator may
also act as an indicator lamp relay on some
applications. The circuitry of regulators used in
conjunction with indicator lamps and indicator
lamp relays is such that the indicator lamp
lights when the ignition switch is first turned
On.

Then, when the Delcotron generator builds
voltage and begins to furnish power for the
electrical system the indicator lamp goes out,
indicating the system is operating.
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Chart 21

A typical wiring diagram depicting the internal
circuits of the two-unit Delcotron regulator
and Delcotron generator is shown. Following
is a brief description of the operating principles
of this particular ecircuit.

When the ignition switch is closed, and before -

the engine is started, current flows from the
battery through the ignition switch to the “2”
terminal of the regulator and on through the
shunt winding of the field relay to ground. It
then returns to the battery through ground to
complete the circuit.

With current flow in the field relay shunt
winding, a magnetic pull is created above the
winding which attracts the relay armature
foward the core, causing the relay contacts to
close. Current then flows from the battery to
the regulator “3” terminal, through the field
relay contacts and through the lower contacts
of the wvoltage regulator to the regulator “F”
terminal. From this terminal it flows on through
the generator field coil to ground. The circuit is
then completed through ground to the battery.

When the engine starts and the Delcotron

generator rotor begins to rotate, the magnetism
created in the field coil by the field current in-
duces alternating voltage in the stator windings.
Six diodes, located in the end frame of the
Delcotron, comprise the rectifier which
changes the alternating voltage to d.c. voltage.
The d.c. voltage is then routed to the “BAT" ter-
minal of the Deleotron where it supplies the
d.c. current to charge the battery and operate
the vehicle’s various electrical accessories.

As the speed of the Delcotron generator rotor
increases, the voltage at the “BAT" terminal of
the Delcotron also increases. When system
voltage reaches a predetermined setting as
established by the voltage regulator setting,
this higher voltage increases the current flow
from the Delcotron to the “3” terminal of the

regulator on through the field relay contacts
and through the voltage regulator shunt wind-
ing. The increased magnetism created about this
winding attracts the armature of the voltage
regulator causing the lower contact points to
separate. The Delcotron field coil current
then must flow through a resistor which re-
duces the field coil current. This reduced field
coil current causes the Delcotron rotor mag-
netic field and Deleotron generator voltage to
decrease, which, in turn, decreases the mag-
netic pull of the voltage regulator shunt wind-
ing. Spring pressure on the armature of the vol-
tage regulator then causes the contacts to re-
close and the field coil circuit is reestablished
without the resistance in series with the field
coils, This cycle is repeated many times per sec-
ond to limit the Delcotron wveoltage to a pre-
set value,

As the Delcotron rotor speed increases even
further, the slightly higher voltage impressed
across the voltage regulator shunt winding
causes the upper contacts to close. When this
happens, both ends of the field coil are placed
at ground potential and no current passes
through the coil. With no current in the field
coil, the Delcotron voltage decreases, which
also decreases the magnetism on the wvoltage
regulator armature and the upper contact
points open. With these points open, field cur-
rent again flows through the regulator resistor
and the field coil. As the voltage again in-
creases, the upper contacts again reclose. This
cycle is repeated many times per second to
limit the Delcotron voltage to a preset value
at higher operating speeds.

The voltage regulator unit thus operates to
limit the value of Delcotron wvoltage through-
out the entire Delecotron speed range.

A capacitor is attached to the No. 4 terminal
of some models of this type of regulator for the
purpose of radio suppression.
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Chart 22

Another typical wiring diagram showing in-
ternal ecircuits of the two-unit regulator and
Delcotron generator is illustrated.

When the ignition switeh is closed, and before
the engine is started, current flows from the
battery through the indicator lamp, which is in
parallel with the resistor to the “4” terminal of
the regulator. From this terminal, current con-
tinues its flow through the contact points of
the voltage regulator to the “F” terminal of the
regulator. It continues through the external wir-
ing to the Delcotron generator “F” terminal
and on through the field coil of the Delcotron
rotor. It returns to the battery through ground
to complete the circuit. The lighted indicator
lamp indicates that the Delcotron is not oper-
ating. This energizes the field coil winding and
lights the indicator lamp.

When the engine starts and the Delcotron
rotor begins to rotate, the magnetism created
in the field coil by the field current induces al-
ternating voltage in the stator windings. Six
diodes, located in the end frame of the Delco-
tron, comprise the rectifier which changes the
alternating voltage to d.c. voltage. The d.c. vol-
tage is then routed to the “BAT” terminal of
the Deleotron where it supplies the d.c. eur-
rent to charge the battery and operate the ve-
hicle’s various electrical accessories.

The voltage which appears at the relay terminal
of the Delcotron causes a current flow to
the “2" terminal of the regulator and from
there it travels on through the shunt winding
of the field relay. With current flow in the
field relay shunt winding, a magnetic field is
ereated about the winding which attracts the
relay armature toward the core, causing the
relay contacts to close. Closure of the relay
contacts permits the system voltage, which is
impressed on terminal “3,"” to also be impressed
on terminal “4.”" Since the indicator light now
has system voltage on either side of the bulb,
there is no current flow and the light will go
out. This indicates that the Delcotron is pro-
ducing system voltage.

If trouble should develop in the system to
cause the voltage at the generator relay ter-

minal to decrease to a low value, the field relay
contacts will open causing the light to come
on to indicate that there is trouble in the sys-
tem.

As the Delcotron speed increases, the vol-
tage at the “BAT" terminal of the Delecotron

also increases. This higher voltage increases the
current flow from the Delcotron to the “3” ter-
minal of the regulator on through the field relay
contacts and through the voltage regulator shunt
winding. The increased magnetism created
about this winding attracts the armature of the
voltage regulator causing the lower contact
points to separate. The Delcotron field coil
current then must flow through a resistor
which reduces the field coil current. This re-
duced field coil current causes the Delcotron

magnetic field and voltage to decrease, which in
turn, decreases the magnetic pull of the vol-
tage regulator shunt winding. Spring tension
on the armature of the voltage regulator then
causes the contacts to reclose and the field coil
circuit is reestablished without the resistance
in series with the field coils. This cycle is re-
peated many times per second to limit the Del-
cotron voltage to a preset value.

As the Delcotron speed increases even fur-
ther, the slightly higher wvoltage impressed
across the wvoltage regulator shunt winding
causes the upper contacts to close. When this
happens, both ends of the field coil are placed
at ground potential and no current passes
through the coil. With no current in the field
coil, the Delcotron voltage decreases, which
also decreases the magnetism on the voltage
regulator armature and the upper contact
points open. With these points open, field cur-
rent again flows through the regulator resis-
tor and the field coil. As the voltage again in-
creases, the upper contacts again reclose. This
cycle is repeated many times per second to
limit the Delcotron voltage to a preset value
at higher operating speeds.

The voltage regulator unit thus operates to
limit the value of Delcotron voltage through-
out the entire Delcotron speed range.
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Chart 23

A typical wiring diagram depicting the infernal

circuits of the single-unit Delcotron regulator -

and “Delcotron” generator is shown.

When the ignition switch is closed, and before
the engine is started, current flows from the
battery through the ignition switch to the “3”
terminal of the regulator and on through the
lower contacts of the voltage regulator to the
regulator “F” terminal. From this terminal it
flows on through the Delcotron field coil to
ground, The current flow is then completed
through ground and back to the battery.

When the engine starts and the Delcotron
rotor begins to rotate, the magnetism created in
the field coil by the field current induces al-
ternating voltage in the stator windings. Six
diodes, located in the end frame of the Delco-
tron, comprise the rectifier which changes the
alternating voltage to d.c, voltage. The d.c. vol-
tage is then routed to the “BAT" terminal of the
Delcotron from where the d.e. current is
available to charge the battery and operate the
vehicle's various electrical accessories.

As the speed of the Delcotron increases, the
voltage at the “BAT" terminal of the Delco-
iron” also inereases. This higher voltage in-
creases the current flow from the Delcotron
to the “3” terminal of the regulator on through
the voltage regulator shunt winding. The in-
ereased magnetism created about this winding
attracts the armature of the voltage regulator
causing the lower contact points to separate.
The Delcotron field coil current then must
flow through a resistor which reduces the field

coil current. This reduced field coil current
causes the Delcotron magnetic field and vol-
tage to decrease, which, in turn decreases the
magnetic pull of the wvoltage regulator shunt
winding. Spring tension becomes great, on the
armature of the voltage regulator then, to cause
the contacis to reclose and the field coil cir-
cuit is reestablished without the resistance in
series with the field coils. This cyele is repeated
many times per second to limit the “Delcotron”
voltage to a preset value.

As the Delcotron speed increases even fur-
ther, the slightly higher wvoltage impressed
across the voltage regulator shunt winding
causes the upper contaets to close. When this
happens, both ends of the field coil are placed
at ground potential and no current passes
through the coil. With no current in the field
coil, the Delcotron voltage decreases, which
also decreases the magnetism on the voltage
regulator armature and the upper contact points
open. With these points open, field current
again flows through the regulator resistor and
the field coil. As the voltage again increases,
the upper contacts again reclose. This eycle is
repeated many times per second to limit the
Delcotron voltage to a preset value at higher
operating speeds.

The voltage regulator unit thus operates to
limit the value of Delcotron voltage through-
out the entire Delcotron speed range.

A capacitor is attached to the No. 4 terminal
of some models of this type of regulator for the
purpose of radio suppression.
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Chart 24

To check a Delcotron generator for output,
connect a jumper lead from the generator out-
put or “BAT” terminal to the field or “F” ter-
minal, a voltmeter from the “BAT” terminal
to ground, and an ammeter in the circuit at
the “BAT" terminal. If two field terminals are
present, ground the other field terminal with
a jumper lead. Operate the generator at speci-
fied speed, adjust the variable load connected
across the battery to obtain specified voltage,
and observe the current output. If the output
does not meet specifications, disassemble the
generator for checks of the rotor, stator, and
diodes.

The rotor windings may be checked by connect-
ing a battery, ammeter and voltmeter to the
edge of the slip rings. If the current draw is
above specifications, the windings are shorted,
and if the current draw is low, excessive resis-
tance is indicated.

An ohmmeter may be used in place of the bat-
tery and ammeter. The specified resistance
may be calculated by dividing the voltage by
the current listed in the specifications booklet,
A low resistance indicates shorted windings,
and a high resistance an open or poor connec-
tion.

An ohmmeter connected from either slip ring
to the shaft should show a high resistance. A
low resistance indicates the field windings are
grounded.

A test light may be used in place of an ohm-
meter to check for opens and grounds, but the
test light will not check for shorts. When con-
nected across the slip rings, failure to light
indicates an open. The windings are grounded
if the lamp lights when connected from either
slip ring to the shaft.
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Chart 25

Checks on the stator should be made with all
diodes disconnected from the stator. It is not
practical to check the stator for shorts due to
the very low resistance of the windings. Also, it
is not practical to check the delta stator for
opens because the windings are connected in
parallel,

To check the “Y'-connected stator for opens,
conneet an chmmeter or test light across each
two pairs of terminals. A high chmmeter read-
ing, or no light, will reveal an open winding.

Either type of stator winding may be checked
for grounds by connecting an ohmmeter or test
light from either terminal to the stator frame.
The windings are grounded if the ohmmeter
reads low, or if the lamp lights.

Diodes when disconnected from the stator can
be checked for defects with an chmmeter hav-
ing a 1% volt cell. Using the lowest range
scale, connect the chmmeter leads to the diode
case and the diode stem, and then reverse the
connections. If both readings are very low, the
diode is shorted. If both readings are very high,
the diode is open.
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