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1o all whom 16 may concerm:

Be it known that I, JOSEF HENRIK ALL-
BERG, a citizen of the United States, residing
at New York city, county and State of New

5§ York, have invented certain new and useful
Improvements in Regulators for Alternating
Series Are-Light Sy stems of which the foll(m-
ing 1S a spemﬁeatlon

My invention relates toa device adapted to

10 be connected in series with the generator and
the arc-lights of an altematmﬂ' series arc-
light system and which has fm its puarpose
to maintain the current on the line constant

irrespective of the number of lamps in opera-

15 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

20 whereby one of such parts will be operative
to effect’ the regulation required within cer-
tain predetermined limits and both parts op-
erative should such limits be exceeded or the
condition of the circuit make it necessary.

25 The accompanying drawings will serve to
1llustrate my invention, and in which similar
numerals indicate like parts. |

Figure 1 shows the relation of the parts

with but one of the regulating devices oper-

jo ative. I'ig.2 shows the relation of the parts
~ with both of the regulating devices operative.
The diagrams are intended to be merely
figurative, and therefore do not show the
means employed for counterbalancing the

35 weight and regulating the movement of the

magnet-cores.

In the drawings, 5 6 indicate two pairs of
solenoidal magnets in series with an alter-
nating generator 7 and arc-lamps 8 or other

40 similar devices. Each of these magnets is
provided with a core or armature 9, which
core, it will be understood, will be drawn
more or less within the solenoids 5 6 should the
resistance of the line-circuit be decreased by

45 cutting outone or more lamps or other equiv-
alent devwe and by such movement of the
core introduce an impedance upon the line-
circuit equal to the resistance of the lamps or
other devices cut out of the circuit.

The solenoids 5 and 6 are arranged, through
the switches 10, to be connecied 1n circuit
and in series with the generator 7 and lamps
8. The solenoid 6, however, has its termi-
nals also connected to the contact-terminals
11, over which is mounted a device consist-
ing of a solenoidal magnet 12 in series in the
main line with the generator, lamps, and
solenoidal magnets and is moved with an
armature 13, carrying a contact 14, adapted
to coact with the contacts 11, and which de-
vice when in the position shown in Fig. 1
serves to form a by-pass for the line- clremt

| around the solenoid 6.

In Fig. 2 there is shown a device for indi-
cating a short circuit in the system, which
consists of a source of electrical energy 15,
bell 16, contacts 17 and 18, and contact 19
carued by the core 9.

The operation of the device is as follows:
Under ordinary conditions of load the con-
tact device carried by the armature 13 will
bridge the contacts 11 and cut the soienoid 6
outof circuit, leaving the solenoid o1n cireuit.
YWhen the condition of the circuit issuch that
regulation cannot be effected by the action of
the solenoid 5, then the magnet 12 attracts its

~core 13 and cuts into the circuit the solenoid

6. The magnet 12 is so proportioned that it
will not attract 1ts armature for small va-
riations in load, but will hold 1ts armature
13 in the upper position when the armature
has risen sofar withinthe magnetas to be sur-
rounded by a number of coils of the magnet.
Should a ground occur on the line, which
would include, for instance, the lamps be-
tween X and Y, this portion of the load will
be cut out and the current will rise in the so-
lenoid 5 and the core 9, which will take the
position shown in Fig. 2, and should the im-

pedance created by such solenoid or the re-

sistance impressed by such solenoid not be
sufficient to reduce the current in the main
line to the normal the magnet 12 will attract
its core 13 and cut the 50161101(1 6 1nto the
circuit, which will bring the current to its
uormal value. Should the series circuit be

opened from any cause, the armature 9 of the
| magnet 5 will drop to the position shown in
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.Fig 1, which will close the circuit through

the bell 16 and 1ndlcate such fact to the at-

tendant.
It will be understood by those skilled in the

art that by dividing the regulator the power
factor and eﬁiclency of the system will be in-
creased.

Having thus described my invention, I
claim—

1. A regulator for alternating series arc-
light systems, comprising a dewee, a portion
of which is responsive to any increase in cur-
rent upon the line within predetermined lim-

1ts, and a portion of which is only responsive

toacurrent in excess of such limits, and which
device will act when energized to introduce
an impedance upon the lme proportional to

any decrease in load. *
2. A regulator for altematmg series are- |

light systems, comprising a deviece normally
responsive to an increase of current upon the
line and which will act when energized to in-
troduce an impedance upon the line propor-
tional to any decrease of load, a sécond simi-
larly-actingdevice normallyirresponsive,and

means for cutting said second device into the.

circuitwhenthecurrent upon theline exceeds
a predetermined amount. .

3. A regulator for alternating series arc- |
light systems comprising a solenoidal mag- |

net permanently in series with the line, a
movable core for.said magnet, a second so-
lenoidal magnet adapted to be connected in

]
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ser ies'With the line but normally out of eir-

cuit, a movable core for said magnet, both of

said magnets adapted when enerﬂ'lzed to in-

troduce an impedance upon or withdraw an.

impedance from the line, and means for cut-
ting said second-named magnet into circuit
when the current upon the lme exceeds a pre-
determined amount.

4. A regulator. for alternating series are-

light systems, comprising a solenmdal mag-
net provided with a movable core permanently
in series with the line, a second solenoidal
magnet provided with a movable core in se-
ries with the line but normally out of circuif,
a by-pass around said magnet, a third solen-
oidal magnet in series with the line provided
with a movable core; and means carried by
sald core for opening said by-pass.

9. Inan alternating seriesarc-lightsystem,

the combination of a generator, a number of

35

40

arc-lights in series, a regulating device in se-

ries, a second regulating device in series but

normally out of cirecuit, and means for cut-

ting said second regulabincr device into circuit
When the current exeeeds a predetelmmed

“amount.

In testimony whereof I affix my signature
in the presence of two witnesses.

J OSEF HENRIK HALLBERG

Witnesses:
- J. K. PEARSON
) O E STECHER
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