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To all whom it may concerw: |
Be 1t known that I, OLIvEr B. SHALLEN-

BERGER, residing at Rochester, in the county

of Beaver and State of Pennsylvania, a citizen
of the United States, have invented or discov-
ered certain new and useful Improvements in

- Electric Regulators, of which improvements

10

the following is a specification.

Inthe accompanying drawing, which makes
part of this specification, the figure is a view
in elevation of my improved automatic regu-
lator for electric currents and its connections,

the regulator proper being shown in section.
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The object of the invention herein is to pro-
vide means whereby a constant current or a
constant electro-motive force may be main-
talned in an electric generator by a gradual
step-by-step movement of the regulating mech-
anism, and thereby avoid the excessive oscil-
lations incident to usuwal form of automatic
regulators when a change of resistance or other
cause 1n the work-circuit produces a large
movement of the contact-arms of the regula-
tors. This excessive oscillation of most of the
regulators now in use is due partly to the in-
ertia of the moving parts, but principally to

‘the sluggish change of the magnetic field of

the generator. The effect of this latter cause
1s to allow the regulator to move too far before
equilibrium 1s established, so that the con-
tact-arm continues to osecillate above and be-

low the proper position, thereby causing great

fluctuations of the current. The solenoid 1 is

- connected either in direct or shunt cireuit
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with the dynamo A, dependent upon the pur-
pose for which the regulator is to be used—i.
¢., maintain a constant current or a constant
electro-motive foree.
1s arranged the core 2, which is supported by
the attraction of the solenoid. A contact-
plate, 3, is secured to a block, 4, of non-con-
ducting material attached to the lower end of
the core, said core being adjusted, by means
of weights, to hold the contact-plate 3 midway
between the contact-plates 5 and 6 under nor-
mal conditions of current. The spring con-

tact-plates 5 and 6 are secured in any suitable
‘way to opposite sides of a block, 7, of insulat-
Ing material, said block being attached to the
lower end of core 8, which is so arranged in

Within the solenoid 1 |

( the solenoids 9 and 10 as to be acted upon by

each of sald solenoids in opposite directions,
respectively. Thesolenoids9and 10 aretrav-
ersed by a current from suitable source and
sufficient in quantity tooperatethe core8. To
the upper end of the core 8 is attached oneend

of a flexible band, 11, the opposite end of said-

band being connected to the periphery of a
drum or wheel, 12, mounted in suitable bear-
ings above the solenoids 9 and 10. An arm,
15, 1s attached to the shaft of the wheel 12,
one end of said arm arranged to traverse the
countact - plates 14, electrically connected to
sultable resistances which are in the cirenit of
the field-coils of the dynamo A, the opposite
end of said arm traversing the contact-plate
15, which is included in the cireunit of the coils

of the dynamo, and to the shaft of the wheel

121sattached acounter-weight, 16, which serves
to balance the weight of the core 8, thereby
allowing the core perfeect freedom of move-
ment proportional to the strength of the cur-
rent passing through the solenoids 9 and 10.
T'he contact-plates 5 and 6 are electrically
connected by flexible wires 17 and 18 to the
conductors 19 and 20, in whose circuit the
solenoids 9 and 10 are incladed; and the con-

- tact-plate 3 18 connected by a flexible wire, 21,

to the conductor 22, connecting the central or
1inner polesof two solenoids.
As above stated, the solenoids may be con-
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nected to any suitable electric generator, or

they may be connected to the terminals of the
dynamo A. In either case they areso wound
that when traversed by thesame or equal cui-
rents they will tend to pull the core in oppo-
site directions, and will exactly counterbal-
ance cach other; or the solenoids may be in
separate circuits, in which case the contact-

plate 3 will have independent connections.

with the solenoids. |

While the current in the work-cireuit of the
dynamo remains normal the core 2 remainssus-
pended,; holding the contact-plate 8 between
the contact-plates 5 and 6; but if the current;
in the work-circuit should fall below normal,

‘the core 2 would fall, causing the contact-plate

s to make contact with the plate 6, thereby
short-cireuiting the solenoid 9 and allowing

| the solenoid 10 to act and pull down the core
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- eurrentinthe work-cireuit.
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cireulb 18 again normal.

8. Thismovement of the core 8 causesthearm °

13 to move to the right, throwing out some of
the resistances, and in consequence increasing
the field strength of the dynamo and bringing
the field strength back to normal. As soon,

“however, as the core S moves down the contact

between the plates 3 and 6 is broken, thus
throwing the solenoid 9 into action and arrest-
1ng the movement of the core 8 and 1fs con-
nections. If, however, the normal field
strength has not been restored by the first
movement of the core 8, the core 2 will again
move down, causing a second contact between
the plates 3 and 6, which will again throw
the solenoid 9 out of action, thereby allow-
ing the solenoid 10 to impart another down-
ward movement to the core § and a further
movement to the right of the arm 13. This
oradual step-by-step movement of the partsis
continued until the field strength has been re-
stored to normal. As each movement of the
core Sisquite small—i. e., approximately equal
to the normal distance between the contact-
plates 3 and 6—alarge and sudden throw of the
arm 13 is prevented, and a gradual change is
produced for comparatively small changes of
If, however,there
should be a sudden and very great change of
current, the core 2 would follow the contact-
plates of the core 8 either up or down, de-
pendent upon a rise or fall of the current in
the work-circuit, thus keeping the plate 3 in
contact with one or the other of the plates 5
and 6 until the current in the work-cireuit is
normal—as, for example, 1t the regulator is

adjusted to maintain a constant current in the

work-circuit and a sudden decrease of resist-
ance should occur,the carrent in the work-cir-
cuit would at once rise abnormally; then the
core 2 would be drawn up strongly, causing
contact between the plates 3 and 5, thereby
throwing the solenoid 10 out of action and per-
mitting the solenoid 9 to pull the core 8 up
and allow the counter-weight 16 to move the
arm 13 to the left, thus bringing in more re-
sistances into the circuit of the coils of the dy-
naio; but as the core 8 moves up the core 2
will also move up, thus keeping the plates 3
and b 1n contact until the current in the work-
1t is thus seen that
while the regulator will act slowly and gradu-
ally under ordinary circumstances, 1t is also
capable of rapid movement when necessary.

In lieu of the solenoid 1 and core 2, any suit-
able means—e. ¢., an electro-magnet whose
armature shall have suffieient range of move-
ment—may be employed for moving the con-
tact-plate 3 to correspond with changes of cur-
rent, the contact-plate 3 being 1n such case
connected to the armature.

It will be observed that the core S is prac-

359,101

tically two cores rigidly connected together.
In lieu of the arrangement of solenoids above
described, the sclenoid 10 may be arranged
alongside of the solenoid 9, in which case the
core of the solenoid 10 would be connected to
the drum 12 in the same manner as the core 8,
but on the opposite side of said drum, and in
such an arrangement the two cores would
counterbalance each other, and thereby avoid
the use of the weight 160.
I claim herein as my invention—

1. In electric regulators, the combination of

two oppositely-aeting solenoids, cores for.said
solenoids connected to dynamo-regulating de-
vices, a make-and-break mechanism located 1
the circunit of the solenoids and operated by
the movement of the core to break the cireuit
of the solenoids, and means operated by
changes of current in the work-circuit of the
dynamo for closing the cirenit of cither of the
solenoids, substantially as set forth.

2. In electric regulators, the combination of

two oppositely-acting solenoids normally in
the same circuit, cores for said solenoids con-
nected to dynamo-regulating devices, contact-
points operated by the cores, one of said con-
tact-points being electrically conneeted to one
pole of one solenoid and the other similarly
connected to the opposite pole of the other sole-
noid, and a contact-plate arranged between the
contact-plates of the solenoids and connected
to the neutral poles of the solenoids and op-
erated to make connection with either of the
other contact-plates by changes in the current
of the work-circuit of the dynamo, the above
parts being so arranged that the current 1s
caused to pass through both solenoids while
the contact-plates are apart, but will cut ont
one of the solenoids when the contact-plates
are in contact, substantially as set forth.

3. In electric regulators, the combination of
two oppositely-acting solenoids normally 1n
the same circuif, cores for sald solenoids con-
nected to dynamo-regulating deviees, contact-
points operated by the cores, one of said con-
tact-points being electrically connected to one
pole of one solenoid and the other contact-
point similarly connected to the opposite pole
of the other solenoid, a solénoid in the work-
circuit of the dynamo, a core located in said
solenoid, and a contact-plate operated by said
core by changes of current in the work-circuit
of the dynamo to make conneetion with either
of the other contact-plates, substantially as set
forth.

In testimony whereof I have hercunto set
my hand.

OLIVER B. SHALLENBERGER.

Witnesses:

W. B. CORWIN,
DARWIN 5. WOLCOTT.
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