tend to cause sticking when in operation.

3. Clean the contacts with linen or lintless bond tape
and carbon tetrachloride. First draw a strip of tape
dampened with the carbon tetrachloride between the
contacts then follow with dry tape to remove any

residue. See figure 131.

4. Remove the carbon resistor and check its resistance
on an ohmmeter. Replace it if not within specifications.

5. Adjust the gap between the core and armature on
the circuit breaker. Place gauge as near to the hinge side
of the core as possible and hold the armature down.
Raise or lower the stationary contact to give the correct
gap. See figure 129. Keep the contacts aligned.

6. Adjust the contact gap on the circuit breaker by
bending the armature stop. Be sure the stop does not rub
against the armature and interfere with its movement.

i Adjust'.j;he gap between the core and armature on
the voltage regulator unit. Have spring tension on the
armature and.the contacts closed. Insert the gauge
between the core and armature and adjust the gap by
expanding or contracting the stationary contact bridge.
Keep contacts aligned.

8. Check the contact gap on the voltage regulator by
_ holding the armature down and measuring the gap
between the contacts with a feeler gauge. This gap

should be at least .005 inch and is adjusted by turning
the brass cam on the contact side of the yoke.

9. Adjust the operation as previously described.

VIBRATING TYPE REGULATORS
OPERATING TEST AND ADJUSTMENTS

These adjustments can be made either on the engine or
vehicle or with the generator and regulator mounted
on the test bench. Do not attempt to adjust the regu-
lator unless its operation is thoroughly understood and
accurate meters are available. Even a slight error in
the settings of the unit may cause improper function-
ing and result in run-down or over-charged batteries.

Before any checks or adjustments are made, the wiring
in the charging circuit should be inspected, tested and
tightened as described in another part of this chapter.

Make sure the units are correctly hooked up and check
the ground polarity of the battery. Consult the regu-
lator specifications for the correct polarity as regulators
must not be used on systems with the polarity opposite
to that for which they were designed. Most regulators
have different material for the contacts in each set.
Reversing the polarity of the system reverses the direc-
tion of the current flow and causes transfer of material
from one contact to the other. Also on some of the
high output units using a rectifier in the field circuit,
incorrect polarity would make the regulator inoperative.

Check the part numbers stamped on the name plates
of the generator and regulator to make sure the correct
regulator is installed. Regulators are designed for use
with a generator having a specified field draw, output,
internal connections and speed range, and may not
funetion properly if an incorrect substitution is made.

Measure the specific gravity and voltage of the battery
and inspect it as described in the battery section of this
chapter. An old battery, one partially charged or one
subjected to excessive heat will cause high charging
rate while one subjected to excessive cold, hard plates,
high resistance separators or sulphation will cause low
charging rate. If the battery is not up to specifications

FIGURE 132—REGULATOR TEST CIRCUIT—CIRCUIT
BREAKER TEST. Make these connections to measure the circuit
breaker closing voltage and opening voltage or current. Adjust the
variable resistance to increase the voltage and note the readings
just before contacts close. Be sure to connect the battery for the
correct ground polarity and polarize the generator before beginning
the test.
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substitute temporarily for test purposes a fully charged
battery in good condition of the same type and capacity.

Make sure the generator operates correctly without the
regulgtor in the circuit. Remove the armature and bat-
tery leadsfrom theregulator and connect an ammeter be-
tween them. This will cause a discharge through the
generator and the engine should be immediately oper-
ated at idle speed. Remove the field lead from the regu-
lator and, while operating at idle speed, touch the field
lead to the regulator base (touch the field lead to the
armature terminal on all of the large, heavy duty type
regulators). Increase the speed slowly noting the charg-
ing rate. DO NOT INCREASE THE OUTPUT
ABOVE THE RATED OUTPUT OF THE GENER-
ATOR. If the generator output will not build up, inspect
the wiring for shorts, opens, and incorrect connections

. and remove the generator for an overhaul. Reconnect
the leads to the regulator.

Make a voltage drop test of the wiring as described in
the charging circuit wiring and eliminate all high re-
sistance. '

Circuit Breaker (end unit—with heavy wire winding).
Connect a reliable ammeter in series with the regulator

“B” terminal and the lead removed from the terminal.
Connect an accurate voltmeter from the regulator “A”
terminal to the regulator base and place a reliable ther-

FIGURE 133—ADJUSTING CIRCUIT BREAKER CLOSING
VOLTAGE. The slot in the end of the tool is placed over the lower
spring hanger and the hanger bent slightly to change the setting.
Increasing the tension raises the closing voltage.
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FIGURE 134—ADJUSTING THE CIRCUIT BREAKER CON-
TACT GAP. Adjust the gap by expanding or contracting the sia-
tionary countact bridge keeping the contacts aligned. Increasing
the contact gap lowers the opening voltage and raises the opening
reverse current. Do not adjust the contact gap to less than the
minimum specified. :

mometer near the regulator (about 2 inches from the
regulator cover, but not touching the regulator.)

Disconnect the field lead from the regulator “F’’ termi-
nal and insert a variable resistance (3 amp.—50 ohm
capacity) between the lead and the regulator termi-
nal. See figure 132,

Run the generator at about 1000 generator R. P. M.
Insert all the resistance in the field circuit, then slowly
reduce the resistance noting the voltage reading just
before the change caused by the closing of the circuit
breaker. Increase the charging rate to the figure specified
for the regulator being tested then reduce the charging
rate by inserting resistance in the field circuit. Note the




voltmeter and ammeter reading just before the circuit
breaker opens and the ammeter reading drops to zero.
The closing voltage and the opening voltage or current
should be within the limits specified.

An accurate method for noting the exact instant of
opening or closing of the circuit breaker is to connect a
headphone (2000 ohms or higher) to the battery and
armature terminals of the regulator. When the contacts
open or close, a click will be heard in the headphone,

To adjust the closing voltage, change the armature
spring tension by bending the hanger at the lower end
of the spring on the smaller types or by turning the
adjusting nut on the larger types. Increase the spring
tension to raise the closing voltage or decrease the ten-
sion to lower the voltage. See figure 133. To adjust the
opening voltage raise or lower the stationary contact
keeping the contacts perfectly aligned. Inecreasing the
contact gap lowers the opening voltage. Change the
contact gap, by expanding or contracting the sta-
tionary contact bracket as shown in figure 134, keep-
ing the contacts aligned. Do not adjust the gap be-
tween the contacts to less than the specified minimum.

Voltage Regulator (end unit—fine wire winding).

Connect the ammeter as noted above and connect the

FIGURE 135—REGULATOR TEST CIRCUIT-—VOLTAGE AND
CURRENT REGULATOR TESTS. This circuit is similar to figure
132 except for the control rheostat and voltmeter connections.
Also be sure.the ammeter has sufficient capacily to handle the
test current.

voltmeter from the regulator “B’’ terminal to the regu-
lator base. Remove the variable resistance from the
field circuit. See figure 135.

Run the generator at !4 maximum output for 15 min-
utes to make sure the regulator is at normal operating
temperature. Have the cover on the unit during this
warm-up period and when taking readings.

Stop the engine then bring it up to approximately 2500
generator R. P. M. Adjust the amperage to 14 maxi-
mum output by turning on lights or accessories and then
note the voltmeter reading. This reading should be
within the limits specified for the voltage regulator
operation. To adjust the operating voltage, change the
armature spring tension by bending the hanger at the
lower end of the armature spring or by turning the ad-
justing nut. After each adjustment stop the engine
then restart it. Bring it up to speed and adjust the cur-
rent before taking a reading.

When testing batteryless type regulators the same pro-
cedure is followed except that the load is adjusted by
turning on lights. Most types are adjusted at full load,
while those having the double sets of contacts are tested
at two different loads and generator speeds. See the test
specifications for the correct load figures.

In order to obtain an accurate indication of the opera-
tion of the voltage regulator unit connect a headphone
(2000 ohms or higher) between the ‘““F”’ terminal and
ground to pick up the sound of the opening and closing
of the contaets. The clicks should be regular and clear
without irregularities or missing. If the tone is not clear
and regular remove the regulator cover and inspect the
contacts. The contacts should be flat and not burned
excessively and should be aligned to make full face
contact. If the contacts need cleaning refer to ‘contact’
paragraph.

Current Regulator (center unit— with heavy wire
winding).

Connect the regulator and instruments as deseribed
above for the voltage regulator (paragraph 2) and run
the generator at approximately 3000 generator R. P. M.
Turn on lights and accessories so that the generator
must charge at its maximum rate. The ammeter should
show a reading within the limits specified. To adjust
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