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| No. 9,480, (No.model.)

To all whom it may concern: o
Beit known that I, MALcoLMm H. BAKER, a

- *izen of the United States, and a resident of

~'sw York, in the county of New York and
State of New York, have invented certain new
and nseful Improvements in Regulating De-
vices for Are-Lamp Circuits, of which the fol-
lowing is a specification. -
My invention relates to improvements in
regulators for circuits containing alternating-
current arc-lamps arranged in series. Here-
tofore the regulation of this class of devices
has been accomplished through the medium
of very complicated and expensive appara-
tus. DBy means of my present invention all
complication is avoided and theregulation of
the current In an alternating arc-lamp series
circult is made certain and effective by the
use of very simple mechanism having few
parts and very little liable to get out of order.
My inventionrelates,broadly, toautomatic-
~1ly varying the reactance in a circuit such
a8 described to compensate for echanges in the
resistance of the circuit due to the cutting in
or oub of lamps or to any other cause.
Otherwise expressed, my invention relates
to automatically varying the value of a vari-
able reactance in the cireuit in accordance
with changes of resistance in the said circuit
in such a manner as to maintain the current

practically constant.

In carrying out my invention I include in

the circuit in series with the lamps a react-
—

© ;e device consisting of a coil of wire so
slaced as to have a free relative movement
with respect to a laminated core inside the
coil. It is well understood that the current
passing through a coil having such a relation
to a magnetic core is more or less choked or
impeded, aceording to the relative position
which the coil and the core occupy, the chok-
ing or impeding effect increasing with the
farther and farther insertion of the core
within the coil and decreasing with the grad-
ual withdrawal of the core from the coil. The

relative movements of the coil and the core

may be brought about by variations of the
magnetic pull due to variations of the cur-
rent passing through the coil. If now a force

could be discovered which would antomatic- |

1

ally vary the choking effect produced in the
coil in correspondence with variations in the
resistance of the circuit, which force should

oppose and vary with the magnetic pull of
the said coil, the value of the current trav- s;

ersing the coil might be made practically
independent of the resistance of the circuit,

sO0 that a constant current could be main-

tained irrespective of the number of lamps
in operation in the cirecuit.
that such a force can be supplied mechanic-
ally in several ways.
I make use of a compensating lever carrying
a weight, and I attach to the end of said lever

In the present instance

I have discovered 6o

remote from the weight either the laminated 65

core or the coil, as the case may be, of a re-
actance device, and I pivot the said lever at
such a point as to form a critical angle be-
tween theouter part of the lever and the inner
part—that is to say, the two parts of the lever
on opposite sides of the pivot—it being pre-
supposed that the inner part of the lever will
be approximately horizontal when the mag-

70

netic pull of the coil is at its minimum, while

the outer portion of the lever will be in a po-
sition of least effectiveness at the same mo-
ment. A simple way of determining the crit-
ical angle for the lever of the compensating
device is to construct a coil having a sufficient

/5

number of turns to show the proper voltage 8o

and amperage under the condition of no load
and then to connect the moving part of the
apparatus containing the coil with a straight
lever pivoted at a point between its endsand

carrying at its outer end a sliding counter- 8s

balance. Then by cutting into the circuit
suecessively one lamp after another until the

' maximum number of lamps is cut in and at
each successive step sliding the counterbal-

ance into such a position that the readings go

of the ammeter will always show the normal
current on the line it will be found that be-
tween . the extreme limits of its movement
the sliding counterbalance will have traveled

through a curve which is approximately the ¢z

arc ot a circle.
ter of the arc just described lies outside the

1t 18 manifest that the cen-

pivotof the straight lever. The objectsought

in making the lever angular is to utilize this
pivot as the center of motion, so that a weight
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attached to the end of the lever by some
permanent means of attachment, such as sus-
pension therefrom, will-during the move-
ments of the movable part of the reactance
device from one extreme of its motion to the

other follow substantially the same curve as |

that traversed by the sliding counterbalance
already described. It will be undersiood that
as lamps are successively cut into the cireuit
in the process described above the sliding
counterbalance has to be moved by hand

nearer and nearer to the pivot in order to

meet the conditions set forth above, and it
will also be understood that the counterbal-
ance moves during the same period through
a curve 1n a downward direction, each sue-

- ¢essive change in the position of the counter-
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balance representing a single unit of move-
ment corresponding 1o the antchmn' in of a
single lamp or other unitary tranqlabmﬂ' de-
vice. The same will be true respeetmn‘ the
action of a weight of equal amount perma-

nently attached to the end of a bent lever,
provided the angle given to the lever is se- |
lected according to the method above de-

scribed. We maysuppose, for example, that

the circuit is to carry a current of two thou-

The

sand volts and seven amperes. first re-

quirement is that a coil should be provided

having a sufficient number of windings to
meet the described conditions and bemﬂ'prt}-

vided with a core of sufficient size to prevent

undue heating. These conditions being at-
tained, it 1s easy to determine the ecritical
angle for the lever.

In a working cireunit including a maximum
of thirty-three lamps and designed to operate
at about seven amperes of current I have
found it suitable to use a lever having ap-

proximately the proportions illustrated in

Figures1and 2 of the drawings of the present
application, the length of the inner and outer
arms being, respectively, about twelve and
one-half inches and twenty-two inches and
the weight being about fifty pounds. These
proportions I have employed in connection
with a coll of No. 12 double cotton wire hav-
ing about one thousand turns in combination
with a laminated iron core having a cross-sec-
tion of about sixinches by four and one-half
1nches and a height of about ten inches. The

critical angle in this instance is about one.

hundred and fifty degrees.

I have illustrated my invention in the aec-
companying drawings, in which—

Fig. 1 shows my .;Lppdmtus connected up
in series with a single group of lamps, the po-
sition of the parts bemﬂ' that which they oc-

cupy when the circuit is fully loaded. Tig.

2 is a similar view showing the position of the
1eactanc.e device at minimum load. Tig. 3
is a diagram of my apparatus connected. up
with two groups of lamps. Fig. 4 is a dia-
gram of my apparatus eonneeted up with
three groups of lamps. Fig. 5 illustrates dia-

grammatically my improved 1@“111&t1H” coil | ing assumed that the coil is arr an”‘ed above -

| in connection with a single gre-lamp. Figs.
6, 7, and 8 are diagrammatic views illastrat- -~
1110-' the method bv which the proper angle = -

for the eompensatmw lever is determined.

In the drawings, 1 is a suitable source of - -~ .-
alternating euuent and 2 and 3 are mains -
The lamps are shownat
4 4, and the regulating or reactance coil ap- -~ .-
rounding one leg of a laminated iron core of -~ .-
horseshoo shape, and its top 6 is pivoted to .. - -~

leading thelefx om.

pears at 5. Said coil is 1epresented as sur-

the end of a lever 7, earrying on its remote

arm S a counterweight 9.
is pivoted to a suitable upright or standard
10.

11, of insulating material.
slot 12 in the lever 7 at its jonection with the

top of the coil to permit the free 1elatlve_'

moverment of the parts at that pmnt

-It will be seen that the position of the 0011- L

5 at full load is one in which the magnetic = . ..
pull with.relation to the core is comparatively - - .~
9o . -

mately horizontal, so as to give to the down- =~~~ =
ward pull of the 0011 uuder man'netlc influ-
It willalso. .0
be observed that the position of the weight9 .
said weightis at its minimum in this position -5 -
On the other hand, when the .
circuit has its minimum load, as 1llusbrated S
in Fig. 2, the mechaniecal pull of the weight - -
is at its mammmn while the magnetic pull as i
between the core and the cml is albe at 1ts R

slight. In this position the arm 7 is approxi-

ences its greatest possible effect.
and the lever 8 is such that the effect of the

of the parts

maximum.

The weight of the couutei bdlance g havmﬂ'” -
been pmpelly selected, the adaptability of the

described apparatus to the work of regulat-
ing thecircuit depends upon the critical : angle

between the parts 7 and 8 of the levercon- -~ -
~ When the -

proper angle is chosen, the increased effect-
‘iveness of the weight as the coil travels

necting the weight and the coil.

The parts of my regulating apparatus.

described are supported upon a suitable base
I may provide a

downward in response to variations of the -

current caused by decreased resistance in the = .
circuit will bear a direct ratio to the increased = -
| choking effect in the coil caused by the ap- -

proach of the coil and the core relatively to
In this way a practically con- -~ -~ -
stant current will be mamtamed 111 the eir- -
cuit at all times. SRR

each other.

I'igs. 3 and 4 show ty pleal ar 1anﬂ'ements Of

ther eactauee or regulating coil for a,plm ality |
The parts 13 are laminated iron -~ -
| cores, one leg of which is surrounded by a
coil included in a sepﬂmte group. The op—'

of circuits.

eration is obvious.
It isimmaterial whether the weight 9 orany

120 -

these two parts benw the feature upon which .

the choking effect depends.
pensating level is attached to the core of the

reactance device instead of to the coil, (it be-

When the com- .~ = - -
130 -

The said lever 78 B |
80_- R

100 -

110
115 -

other counterweightor forceis a,tta.ched tothe -
~coil or the core, the relative movements of = -
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~ the end to which the weight

684,340

the core,) the
mechanical force opposing
of the coil.

I may apply my regulating reactance-coll
to a single lamp strueture as well as to a cir-
cuit including a series of arc-lamps. In Fig.
5 Tillustrate such an application. The regu-
lating-coil is in this Instance placed in series
with the carbons—that is to say, it is con-
nected up in the main cireuit of the lamp.
Tts action is precisely the same as has already
been described in connection with a series of

the magnetic pull

lamps in eircuit.

Figs. 6, 7, and 3

through which the counterbalance is to move,
and they accordingly constitute an illustra-
tion of the mode of determining the critical
angle of the lever 7. In Fig. 6 a straight
lever 15 is shown, having one end attached to
the coil 5 and having arranged near 1ts Oppo-
site end a sliding weight 14, actingas a coun-
terbalance, in the manner already described.
The position of the weight 14 when there 18
no load on the circuit is represented in Kig.
6. Aslamps are successively switched into
the cireuit the coil 5 rises and the weight 14
descends, and in order to maintain a current
of,say,seven amperesinthe circuitatall times
the weight has to be successively shifted
toward the pivot of the lever 1o. I'igs. 6, 7,
and 8 illustrate, respectively, the position of
the weight and the lever under conditions of
no load, medium load, and full load, it being
anderstood that the weight 14 has been 80
shifted during the passage from one extireme

condition of circuit to the other as to maintain

the current on the line constant. Itis plain
that the weight during this process has trav-
eled through a curve the center of which 18
outside the pivot at the top of the standard
10. The shifting of the weight in the process
last described is accomplished by hand, the
weight being moved in every instance until
the readings of the ammeter 16 show the nor-
mal amperage—say seven amperes. In order
to make the described operation automatic,
I permanently attach a weight to the pivoted
lever, and I provide the lever with a critical
angle such that the weight while the circuit
is passing through the conditions of no load,
medium, and full load will cccupy the same
relative positions in a similar curve through
the natural movements of the bent lever as
the coil 5 is successively lifted. A standard
or support of suitable height having first
been selected, the bend in the lever can be 80
chosen as to utilize the selected standard by
the meansindicated in dottedlinesin Figs. 6,
7, and 8. The three successive positions al-
ready described are indicated at 18, 19, and
90. The first step in determining the angle
for the compensating lever is to drop perpen-
diculars from the points 18, 19, and 20 and
then select a lever, as 8, of such length that

' subject of another

adapted,

| ing effeets, the sald

€N
L

core itself forms part of the ] nently attached will cut these perpendiculars

‘h a eurve similar to the curve 17. The an-
ole between the dotted portion 8 and that
part '

‘he standard 10 is the critical angle of the
compensating lever. In other words, the
hent lever made up of the arms 7 and S 18
by virtue of the critical angle between the
said arms capable of accomplishingthe same
results as the straight lever 15 with the slid-
ing weight 14 upon it—that is to say, the
bent lever accomplishes automatically what
the straight lever can be made to accomplish

are diagrams intended to | by a proper shifting of the sliding welght.
illustrate the mode of determining the curve |

It has not been thought necessary to show
in Figs. 6, 7, and 8 a weight attached to the
arm 8. It would besimilar, however,if shown,

to the weight 9 appearing in Figs. 1 and 2.

The method deseribed in this application is
not herein claimed, as the same forms the
application filed by me
September 5, 1899, Serial No.
which the present case is a division.

The invention claimed 18— | |

1. In an eleetric circuit, a regulating react-
ance device having operating parts whose

of the lever 15 appearing at the right of 70

75

S0

799,437, and of

g0

relative position determinesthe chokingeffect

of the device, magnetic means for causing rel-
ative movements of the parts, and mechanical
means for controlling such movements, these
mechanical means being adapted to so con-
trol the movements as to produce definite
predetermined choking effects. |

o Tn an electric circunit, a regulating react- '

ance-coil having a moving part adapted to
increase the choking effect in the coil, anum-
ber of translating devices in series with the
coil, a pivoted lever connected to the mov-
ing part and a weight attached to the lever,
the connection between the moving part and

thelever being made ata critical angle where-

by the varying effects of the weight and the
magnetic pull of the coil cause varying chok-
ing effects which are adapted to maintain the
current in the circuit constant.

3. In an alternating-current arc-lamp, a
regulating reactance-coil in series with the
carbons, the said coil having a moving part

by the magnetic pull of the coil, to cause va-
rying choking effects in the coil, the moving
part being acted upon by a force opposing the
magnetic pull, which force 1s so adjusted
throughout its effective range of operation as
to balance the magnetic pull when the mov-
ing part is in positions adapted to preduce
constant current. .

4 In an alternating cireuit, a series of
translating devices and a regulating react-

ance-coil having a moving part adapted,

when moved to different positions by the mag-

netie pull of the coil, to cause varying chok-
moving part being acted

upon by a force opposing the magnetic pull,

which force is o adjusted throughout its ef-
is to be perma- | fective range of operation as to counterbal-

when moved to different positions
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ance the magnetic pull when the moving part | ing eﬁ_"ects of the wewht and the maﬂnetle

IS in such positions with respect to the coil pull of tLe coil caunse Varymg choking eﬁects

as are adapted to produee constant current. | which are adapted to mamtam the current
5. In an arc- lamp, a pa.1r of carbons and a | constant. --':-:15_9.*--_;

regulating reactance-coil in series therewith, Signed at New Yoxk in tlle eount of New A

the said (3011 having a moving part adapted York and State of New York, thls 17th da,y of

to increase the chokmn" effect in the coil, a | March, A. D. 1900.

&g

pivoted lever connected to the moving pzut - MALCOLM II ] AI'ER;_
and a weight on the lever, the conneetwn be- \Vltnesses . | L e
10 tween the moving part and the lever being - W I CAPEL

made at a Cllthﬂl angle, nhemby the vary- ; GEORGE II STOCKBRIDGE;

i3
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DISCLAIMER.

684 ,340.— Maleolm H. Baker, New ¥ ork, N.Y. IMPROVEMENT IN REGULATING DEVICE
ror Arc-Lamr Circrits. Patent dated October 8, 1901, Disclaimer filed Feb-
ruary 14, 1902, by the assignee, the Manhattan General Construciion Company, of
New York, N. Y.

Enters its disclaimer-—

To that part of the specification and claims which is identified as follows, to wit:

The construction illustrated in Figure 5 of the drawings and described in the speci-
fication and claims in the following words:

« Fig. 5 illustrates diagrammatically my improved regulating-coil in connection with
a single arc-lamp.

« T may apply my regulating reactance-coil to a single lamp strocture as well as 1o
a circuit including a serics of arc-lamps.  In Fig. 9 I illustrate such an application.
The regulating-coil is in this instance placed in series with the carbons—that 1s to say,
it is connected up in the inain circuit of the lamp. Its action is precisely the same as
bas already been deseribed in connection, with a series of lamps in circuit. |

-« 3, In an alternating-current arc-lamp, a regulating reactance-coil in series with
the carbons, the said coil having a moving part adapted, when moved to different POsl-
tions by the magnetic pull of the coil, to cause varying choking effects in the coil, the
moving part being acted upon by a force opposing the magnetic pull, which force 18 S0
adjusted throughout its effective range of operation as to balance the magnetic pull
when the moving part is in positions adapted to produce constant current.

« 5. In an arc-lamp, a pair of carbons and a regulating reactance-coil in series there-
with, the said coil having a moving part adapted to increase the choking eflect in the
coil, a pivoted lever connected to the moving part and a weight on the lever, the con-
nection hetween the moving part and the lever being made at a critical angle, whereby
the varying effects of the weight and the maguetic pull of the coil cause varying chok-
ing effects which are adapted to maintain the carrent constant.”—[ Official Gazette, Feb-

ruary 25, 1902.]

gl S p—

Disclaimer in.Letters Patent No. 684,340,

BRI
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susaimier in Letters Patent No. 684,340,

DISCLAIMER.

- 684,340.— Maleolm H. Baker, of New York, N. Y. REGULATING DEVICE FOR ARC-

TLamp Circuirs. Patent dated October 8, 1901. Disclaimer filed August 3, 1906,

by the present assignee, Westinghouse Flectric & Manutactuaring Company,

Enters its disclaimer—
“To that part of the claim 1n said specification which is in the following words, to
wit:

«1. In an electric circuit, a regulating reactance device having operating parts whose

| relative position determines the choking effect of the device, magnetic means for causing

relative movement of the parts, and mechanical means for controlling such movements,
these mechanical means being adapted to 8o control the movements as to produce defi-

nite predetermined choking effects.”—{ Official Guazette, August 14, 1906.}
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