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To all whom it may concerie

Be it known that I, JOSEF HLNHIK IIALL-
BERG, a cttizen of the United States, residing
at New York city, county and State of New

York, have invented certain new and useful
Improvements in Regulators for Alternating

Series Arc-Light Systems,of which the follow
ing is a ..5pe(31ﬁeat,10n |

MV invention relates to a device adapted
to e connected in series with the generators
and arc-lights of an alternating series arc-
light system and which has for its purpose
to maintain the current on the line constant
irrespective of the number of lamps in opera-
tion.

A further object of my invention is to in-
crease the safety and economy of such a sys-
tem by dividing the regulating apparatus
into two or more parts and providing means
whereby one of such parts will be operative
to effect the regulation required within cer-
tain predetermined limits and both parts
should such limits be exceeded or one of the
two parts be by any means short-circuited.

A further object of my invention is to pro- .

vide means for protecting the system againsy
the action of lightning,

The accompanying dlfwmm will serve to
illustrate my invention, and in which similar
characters indicate hke parts.

In the drawing, 5 6 indicate two pairs ofe

solenoidal magnets In series with an alter-

- nating generator 7 and arc-lamps 3 or other

35

similar devices.
provided with a core or armature 9 9%, ad-
justably counterbalanced through the coun-
terbalance apparatus 10 and dampened
against quick movement by the dash-pots 11.

12 indicates switches which connect the

40 solenoids 5 and 6 to the main line; 13 13%,

45
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signaling devices operated by the movement
of the cores 9; 14 15, switches, respectively,
between the cores 9 and signaling devices 135
13%; 16, springsounsolenoid 5,which coact with
the plate 17 on core of the solenoid to pre-
vent cutting in the signaling device 13 until
the current on the line exceeds the normal
current; 18, lightning - arrester, connected
across the line and to ground at 19.

Kach of these magnets is |

| Assuming the switches 12 to the main line
and the switches 14 and 15 of the signaling

devices 13 13* to be closed and the normal
load in the cireuit, the core 9 of the solenoid

5 will be slightly attracted, sufficient to cause 55

the contact 20 to leave the contact 21 and
open circuit through the signaling device 15.

1 Should now the load in the main line be de-

creased by, for instance, cutting out one or

two lamps, the solenoid 5 will attract its core 6o

and introduce an impedance upon the line-
circult equal to the resistance of the lamps
or other devices cut out of the circuit. As
the resistance i1s cut out of the circuit the

core 9 of the solenoid 5 continues to rise 65

until the stop 17 is brought in contact with
the spring 16, where the movement of the
core will be arrested. If further lamps are
cut out, the tension of the spring 16 will be

overcome and contacts 20 22 Dbrought to- 7o

cether, which closes the circuit through the
magnet and bell of the signaling device 13,
thereby giving notice to the attendant that
the solenoid 5 has reached the limit of its
reculating capacity.
regulating capacity of the solenoid 5 has been
re:.ched, the solenoid 6 comes into action and
supplements its regulating capacity to that
of the solenoid 5. |

It is assumed that the regulating capacity 8o

of the solenoids 5 and 6 will be sufficient to
take care of any changes which may take
place in the line-cireuit.

In case a ground should take place upon

the circuit—ior instance, between the points 8s

X and Y—the solenoid 5 and the lamps be-
tween these points will be cut out of ¢irecuit,
and the core 9 of this magnet would drop and
contact will be made between the contacts 20

and 21, closing the cireuit through the mag- go
net.and bell of the signaling device 13, there-

by giving notice to the attendant that there
is a ground on the line. At such time the so-
lenoid 6 will immediately come into action

and lift 1ts core § to eifect the required regu- g5

lation. Should the regulation required be in
excess of the capacity of the solenoid 6, its
core will rise until the contact 23 touches the
contact 24, which will close a circuit through

The operation of my device is as follows: | the magnet and bell of thesignaling device 15*

When the limit of the 75
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and indicate the faet to the attendant, who

will then open a cireuit, and thereby pr'event,_

the fuse of the main line blowing, or an auto-
matic circuit-breaker could be thrown into
operation by the closing of the cir (3111'[ through
such signaling device.

In case there should be a short circuit on
the line between X' and Z, the core 9* of the
solenoid 6 will drop and close the circuit be-
tween the contacts 23 and 25, thereby closing
the circuit through the maﬂ*net and bell of
the swnalmcr device 157, md thereby indicate

-~ such short cireuit to the attendant.
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In order to maintain the core 9* with the
contacts 23 and 25 separated under normal
conditions of operation, a spring device 26 is
located under the core and which will exert
sufficient upward pressure to keep the con-
tacts 23 and 25 normally separated.

To accomplish the results above stated, it
is essential that the solenoid 5 be adjusted to
impart movement to its core under variations
of eurrent strength which would not produce
a corresponding movementin the core of the
solenoid 6. In other words, the solenoid 5
should be adjusted to accom plish all the regu-
lation between certain limits and solenoid 6
not to come into action until such limit has
been exceeded.

It will be observed that by separating the
regulating mechanism into two parts the fac-
tor of qafet; is materially increased, as it is
improbable that any short circuit oceurring
on the line would include more than one pa,rt,
of the regulating device, leaving the other
part in a condition to operate a,nd effect the
required regulation.

The Operatlon of the lwhtnlnﬂ' arrester,
which is connected across the. l&mp -cireuit,
will be readily comprehended by any elec-
trician and need not be described.

Having thus described my invention, I

claim—
1. A regulator for alternating series are-
light systems, comprising a device in series

with the generator and the current-consum- |

|

ingdevice, and having one portion responsive

to any increase of current upon the line with-
in predetermined limifs and a portion which |

18 only responsive to a current in execess of 5o

sald limits, and which -device will act when
energized to introduce an impedance. npon
the lme proportional to any decrease in load.

2. A regulator for alternating series arc-
light sy Stems, comprlsmﬂ' a devme normally 55

‘responsive to anincrease of current upon the

line, and which will act when energized to in-
troduce an impedance nupon the line propor-
tional to any decrease of load, a second simi-

larly - acting device normally irresponsive 6o

until the current upon the lme exceeds a pre-
determined amount.

283, "A regulator for alternating series are--
light systems, comprising a solenoidal mag-

net provided with a movable core sodesigned 65 -

and adjusted as to be operated by changes
in current strength within certain defined
limits, a second solenoidal magnet provided
with a movable core arranged and adjusted

so as not to be acted upon within the limits 70

of current at which the first-named core is
active but which will be acted upon by any

current in excess of suech limit and both of
sald magnets adapted when energized to in-

troduce an impedance tpon the line in which 735
they are connected.

4. A regulator for alternating series are-
light systems, comprising a solenoidal magnet
prowded with a movable core permanently
in series with the line, a second solenoidal 8o
magnet provided with-a movable core per-
manently 1n series with the line, said magnet
soarranged and adjusted that the said qeeond-

‘named magnet will not become operative until
the limit of the regulating capacity of the 85

first-named magnet has been reached.
In testimony “whereof I affix my signature
1n the presence of two witnesses.
~ JOSEF HENRIK HALLBERG
Witnesses:
J. E. PEARSON,
C. E. STECHER.
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