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To all whom it may concern:

Be it known that I, Louis W. THoMPSON,
a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Electrical
Regulators, of which the following is a
specification.

My invention relates to the regulation of
alternating current circuits and more par-
ticularly to the voltage regulation of al-
ternating current generators. :

"The object of my invention is to devise a
simplified and inexpensive regulator for
regulating without hunting an alternating
current circuit. To this end I employ a
regulator having a vibratory member for
controlling a condition of an alternating
current circuit in accordance with the char-
acter of its vibrations and means for vibrat-
ing said member at the frequency of said
cireuit. Other features of my invention will
hereinatter appear.

My invention will be more readily under-
stood by reference to the drawing, in which
the preferred construction of the regulator
and the electrical connections thereof are
illustrated. With special reference to the
construction of the regulator, upon the panel
1, which is preferably of insulating material,
is fixed an electromagnet 2 having a mov-
able core 5 of soft iron. The leads from the
electromagnet are connected between the
terminals 3 and 4 and in one of the leads
is connected a resistance R:. The movable
core 5 is provided with a reduced extension
6 at its lower end which codperates with the
apertured member 7, which is fixed to the
panel 1 and serves as a guide for said core.
Between the core 5 and said member 7 is
located a spiral spring 8. The core 5 is also
provided with a reduced extension 9 to the
upper end of which is pivotally connected
the lever 10 which in turn is pivotally sup-
ported in the fixed lugs 11. To one end of
said lever is resiliently attached, by means of
the flat spring 20, a weight 21. To the other
end of said lever is secured, by means of the
flat spring 12, a movable contact 13 which is
adapted to cioperate with the stationary
contact. 14 which is fixed to the panel 1. The
movable contact 18 is electrically connected
to the terminal 15 and the stationary con-
tact 14 is electrieally connected to the ter-
minal 16. - The contact 18 is preferably made

’
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of carbon, and the contact 14 may be made
of metal. A spring 17, the tension of which
may be adjusted by the screw 19 which has
threaded engagement with the supporting
member 18, is adapted to bear upon the
spring 12, ‘

. With special reference to the systermn in
which my regulator is employed, the alter-
nating current generator G is connected by
means of slip rings 22 and the usual brushes

~ to conductors 24 and 25, to which are elec-

trically connected by suitable leads the ter-
minals 3 and 4. The field 23 of the gener-

“ator is excited by means of the exciter E.

In circuit with said field winding 23 and the
exciter E is-connected a resistance 26. The
terminals 28 and 29 of said resistance are
connected by means of leads 30 and 31 to

-terminals 15 and 16. By means of the mov-

able contactor 27 the amount of variation
in the resistance of the circuit including the
field winding 23 may be adjusted.

By reason of the connections between the
cooperating contacts 13 and 14 and the re-
sistance 26, it is apparent that upon the en-
gagement of said contacts the resistance
terminals 28 and 29 are bridged and hence

the portions of the resistance 26 extending

between the contactor 27 and the terminals
28 and 29 will be connected in paralle] and
inserted in the circuit of the field winding
23. On the other hand, when the contacts
13 and 14 are disengaged, only that portion
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of the resistance 26 which extends between

the member 27 and terminal 28 will be
inserted in the circuit of the winding 23.
Consequently, by the closing and opening

of the field 23 of the generator -will be
varied between maximum and minimum
values. The maximum field energization
and the minimum field energization respec-
tively would, if continued, give generator.
voltages above and below the desired gen-
erator voltage.- _ v

I at present understand the operating of
my regulator, as applied to the system dis-
closed to be as follows: The tension of the
spring 17 will first be adjusted so that the
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of the contacts 13 and 14, the energization
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core 5 of the electromagnet will vibrate with 10!

the frequency of the generator voltage. In
other words, my regulator is tuned to the
frequency of the generator voltage. Conse-
quently the movable contact 13 will vibrate

with the frequency of the generator voltage 11:



10

15

20

25

30

35

40

45

50

55

60

- of the oenemtm

" parts of the regulator.

2

and the amplitude of its vibration will de-
pend upon the maximum values of the
generator voltage wave. The relative peri-
ods during which the contacts 13 and 14 are
engaged and during which they are disen-

gaged, will depend upon the amplitude of
Vibmtion, and therefore upon the generator
voltage. Hence, if the maximum value of
the generator voltage wave is above the de-
sired value, contacts 18 and 14 will be dis-
engaged for such periods that the maximum
value of the generator voltage wave will be
decreased, whereas, if the maximum value
voltage wave is below
the desirod value, said contacts 18 and 14
will be engaged for such periods that the
maximum value of the generator voltage
wave will be increased.

In the operation of the regulator the
spring 12 permits the lever 10 to continue its

movement, even though contacts 13 and 14

are en(rzwed The spring 17 not only con-
stitutes means whereby the regulator may be
readily tuned, but also 'Lpp‘uently prevents

a too violent engagement of the contacts 13
and 14. The 1-e31hently supported weight
- 21 by reason of its inertia effect gives a more

uniform and steady vibration to the moving
The spring 8 func-
tions to cushion the downward movement of
the core 5 and to assist in reversing the
movement thereof. :

Although T have disclosed my regulator
applied to the control of a single phase gen-
erator, it is of course obvious that it may be
employed to control a polyphase generator
if the terminals 3, 4 be connected across one
phase of the oenerator

I conceive that various modifications of
the particular arrangement herein outlined
might readily be made, and I therefore do

_not desire to be limited to the exact arrange-

ment shown and described, but seek to cover
in the appended claims all those modifica-
tions which fall within the scope and spirit
of my invéntion.
What I claim as new and desire to secure
by Letters Patent of the United States, is:—
1. The combination with an "dternfxtlncr
current circuit, of an automatic reovuhtor
therefor . comprising a vibratory member
tuned to the frequency of said circuit and
arranged to control a condition of said cir-
cuit in accordance with the character of its
vibrations, and means responsive to an elec-
trical condition of said circuit for cmusmg
said member to vibrate.
2. The combination with an alternating
current generator, of an automatic recrulator
comprising a vibr: atory member tuned to the

frequency “of said generator and arranged to -

control the exmt‘ltlon of said ﬂenemtor in
accordance with the amplitude of its vibra-

1,316,983

tions, and means for vibrating said member
with an amplitude dependent upon an elec-
trical condition of said generator.

3. An automatic 1eoulator for alternating
current cireuits comprising a winding addpt-
od to be connected with the civenit to be
regulated, a vibratory member adapted to be
actuated by said winding, a contact connect-
ed to said member by means ot a resilient
member and means cobperating with the
vibratory member and the resilient member
whereby the frequency of vibration of the
vibratory member may be made to corre-
spond with the frequency of the circuit.

4. An automatic regulator for regulating
the voltage of an alteln‘ltlng current cireuit
comprising a winding adapted to be con-
nected across a phase of the cireuit, a mem-
ber adapted to be vibrated by said winding,
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a weight resiliently supported by said mem- .

ber, a contact connected to sald member by

means of a resilient member, an adjustable

spring adapted’ to - cobperate with said re-
silient member and a ‘stationary contact
adapted to cobperate with the first named
contact to control the circuit voltage.

5. The combination with an dlternating
current generator, of means for exciting the
field thereof, a plurality of coperating con-
tacts for controlling the excitation of said
field in accordance with their relative pe-
riods of engagement and disengagement, a
vibratory nlember tuned to the frequency of
said generator and arranged to cause said
contact% to alternately engage and disen-

gage, the duration of the engagements of
saad contacts being depbndent upon the

amplitude of the vibrations of said member,
and means for vibrating said member with
an amplitude dependent upon an electrical
condition of said generator.

6. The combination with an alternating
current generator of a source of direct cur-
rent Adapted to excite the field thereof, and
means for automatically maintaining the
voltage of said generator substantially con-

stant ¢ comprising a regulator having an elec-

tromagnet connected across a phase of said
oenerator and provided with a movable core,
a balancing spring adapted to cobperate
with said core, a plvoted member connected
to said core, a weight resiliently supported
from one éend of Said member, a contact
supported from the other end of said mem-
ber by means of a resilient member, an ad-
justable’spring adapted to coGperate with
said resilient member and a stationary con-
tact adapted to cobperate with the first
ramed contact to control the generator field
excitation. ‘,

In, witness whereof I have hereunto set my
hand this 8rd day of January 1917.

LOUIS W. THOMPSON.
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