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To all whom it may concern:

Le it known that I, MALcoLM H. BAKER, a
States, and a resident of
New York, in the county of New York and
State of New York,have invented certain new
and useful Improvements in Regulating De-

vices for Are-Lamp Circuits, of which the fol-

~ lowing is a specification.
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My invention relates to improvements in
regulators for circuits containin galternating-
carrent 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 apparatus.
By means of my present invention all compli-
cation is avoided and the regulation of a cur-
rentin an alternating-current are-lam p series
circuit is made certain and effective by the
use of very simple mechanism havin g few
parts and very little liable to get out of order.,

My invention relates, broadly,to automatie-
ally varying the reactance in a circuit such as
described to compensate for changes. in the
resistance of the cireuit due to the cutting in
or out of lamps or to any other cause.

Otherwise expressed, my Invention relates

to automatically varying the value of a vari-
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chioking effeet

~able reactance in the circuit in accordance

with changes of resistance in the said cireuit
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-
ance device consisting of a coil of wire so
placed as to have a free relative movement
with respect to a laminated core inside the
coil. It is well understood that the current

- bassing through a coil having such a relation

L0 a magnetic core is more or less choked or
impeded, according to the relative position
which the coil and the core oceu py, the chok-
ing or impeding effect inereasin g with the far-
ther and farther insertion of the core within
the coil and decreasing with the gradual with-

drawal of the core from the coil. The relative |

movements of the eoil and the core may be
brought about by variations of the magnetic
pull due to variations of the current
through the coil. If now a foree could be dis.
covered which would automatically vary the

produced in the coil in corre-

passing

| spondence with variations in the resistancec

of the circuit,which force should oppose and

vary with the magnetic pull of the said coil,

the value of the current traversing the coil 53

might be made practically independent of the
resistance of the circuit, so that a constant

current could be maintained 1irrespective ol

the number of lamps in operation in the cir-

cuit. Ihavediscovered thatsuch a force ean

‘be supplied mechanically in several ways.
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In the present instance I make use of aspring

connected either directly or indirectly to the
moving part of my regulatin g reactance de-
vice and also connected at its oppositeend toa
fixed or stationary part of my apparatus. The
arrangement is such that as the pull of the
magnet increases, owing to the switching out

of lamps in the main circuit, as the moving

partof thereactancedeviceisgrad nallydrawn
down by the increase of the magnetic pull the
effect of the spring shall be correspondingly
Increased, the spring being so constructed in
the first instance as to have a gradually-in-
creasing resistance under the influence of re-
traction, according to a determinate law. It
1s to be understood that the parts are so con-

nected as to cause the spring to be retracted

or extended while the coil and its core are ap-
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proaching each other and to be relieved while So

-the coil and the core are being relative]y sep-

arated. | ﬁ
- I have illustrated my invention in the ac-
companying drawings, in which—

Figure 1 shows my apparatus connected u p
with a group of lamps, the position of the
parts being that which they oceupy at mini-
mum load and the spring being connected
directly to the moving part of the reactance
device. Fig. 2 is a similar view showing the
position of the parts when the circuit is fully
loaded. Fig. 3 shows my reactance device
connected indireetly with the counterbalane-
ing-spring, and Figs. 4 and 5 are diagram-
matic views illustrating the method by which
& spring is calibrated, so as to serve the pur-
poses of my invention. | -

In the drawings, 1 is a suitable source of
alternating current, and 2 and 3 are electric

mains leading therefrom. The lamps are

shown at 4, and the regulating or reactance
coil appears at 5. The coil 5 is represented
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position.

as siirrounding one leg of a laminated iron |

core G, of horseshoe shape, and its top is con-
nected, in the form illustrated in Figs. I and

2, to a spring 7, the other end of which is at-

tached to an arm 8 on a standard or upright

9. Thewholeismounted onasuitable base10..

The action of the apparatis will be readily
understood. When the parts are in the posi-
tion illustrated in Fig. 2, the movable portion
of the reactance device isin its mostelevated

parts at maximum load. Should one or more
lamps now be cut out of the circuit and the
resistance of the main cireunit be thereby de-
creased, the coil of the reactance device will
exercise a stronger pull upon its core and
these two parts will approach each other, at
the same time stretching or extending ihe

spring 7. Meanwhile the pull of the magnet
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‘has been constantly increasing, and it will

also. be noted that the effectiveness of the

spring has also been increasing by reason of
the qualities inherent in its construction, as .
Accordingly the effect of -

above described.
the spring increases in the same ratio as the

pull of the core increases, and if the spring Is

originally constructed so that its increase of
resistance, on being ‘stretched, shall corre-
spond to the increasing pull of the magnet
under the conditions of actual service a sub-

stantial counterbalance can be maintained
‘throughout the entire excursion of the react-

ance coil or core, as the case may be. Asin-

‘timated, the spring 7 may be attached to the
The action

core 6 instead of to the coil 5.
would be the same in either case.

The particular shape of the core of the re-
actance device may be varied. Inthe present
instance I make use of a laminated horse-
shoe-core, with the coil arranged around one
leg thereof. Moreover, my apparatus may
be applied to a single series of arc-lamps, as
shown in the drawings, or a number of them
may be combined with several series of Jamps.

In Fig. 3 I show a regulating reactance de-
vice in which the coil 5'is connected by a link
11 with a lever 12, centrally pivoted at the
top of a standard 13. * To the opposite end of
the said lever is joined a spring 7', the far-
ther end of which is attached through an eye
14 to the base 10’. 1In this instance the core
of the reactance device is of double-horseshoe

~ shape, the coil 5’ being mounted on the cen-
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tral leg of the core. Whether the counter-
balancing-spring is connected directly to the
moving part of the reactance device, as shown
in Fig. 1, or indirectly, as shown in Fig. 3,

makes no difference with the operation of my

device.

Iigs. 4 and 5 illustrate a method which may
be employed for calibrating a springto serve
the purposes of my invention.
Fig. 4, the movable part 5 of my reactance
deviceis here shown as being suspended from
a frame or standard 9’ by means of a spring-

balance15,connected with an adjusting-screw

16. It will be understood th_at the size of the

This represents the position of the

Referring to.

pounds.

684,341

coil 5 is determined the same as any stand-
ard regulator—thatis, a sufficient number ot

turns of wire are wound upon the coil to choke
the desired number of volts when the coll 1s

70

all the way down on the iron. The coil be-

ing in this position, as shown in Fig. 4, the

screw 16 is-adjusted until the coil is 1n equi-
librium atthe desired current, this being the
position of no load. The number of pounds

75

pull is read from the spring-balance and the

position is noted. Half the load of lamps,
spring-balance raised by means of the screw
16 until a new position of equilibrium for
the desired current—say seven amperes—is

found, the pounds and the position being

again noted. Thesame operation is repeated

for a fullload of lamps, and in this way three

points, A, B, and C, are determined, thus giv-

ing a calibration-scale. Insteadof choosing

‘conditions of noload, half-load, and full load

only a scale may be formed, depending on a

‘much larger selection of cireuit conditions,

thus obtaining, if desired, a reading for every

change of condition due to the switching in

of a single new translating device. = Thescale
having been obtained, as indicated, the prob-
lem now is to wind a spring that will meet
the conditions of the scale. Let it be as-
sumed that the number of pounds pull when
the coil is in its lowermost position is one
hundred and that the pull under conditions
of half-load is eighty pounds, and that the
pull under conditions of fullload is fifty-five
The first thing to do in order to se-
cure a spring which will fulfil the conditions
demanded of it is to select a spring of approxi-
mately the same length as the total travel on
the calibration-scale. The spring must also
be of such size and strength that when nearly
closed it will support fifty-five pounds, if that
be the number of pounds indicated by the
spring-balance for the position C. Let this
spring be suspended from the standard 9 and

capable of adjustment therein by meansof an

adjusting-serew 16'. The screw should then
be adjusted so that the pointer 17 is opposite
the line indicating the position C, when a
weight of fifty-five poundsishungat thelower
end of the spring. The weight may then be
removed and a weight of eighty pounds sub-
stituted for it. Under these conditions the
pointer should be opposite the line indicating
the position B. Should the pointer be too
low, the spring should be shortened a liftle

by cutting off a portion of it and then reset,

this operation being repeated until the pointer
rests in the proper position. Should the
pointer be too high, the outside of the spring
may be ground off a little for the same pur-
pose. . The same operationshould be repeated
for adjusting the spring to the point A, in

which case a weight of one hundred pounds
will of course be substituted for the weight
previouslyused. By pursuing these methods
and retempering the spring it is possible to
obtain a spring that is suited to all the vary-

for instance, may now be turned on and the
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‘1ng conditions of a circuit contammﬂ tlans-

la,tmﬂ' devices, so that perfect 16#111&131011 can
be seemed within the limits of no load and
full load.

The point to be noted is t,ha,l; the leﬂulatm
18 first calibrated to find the callbratlon-scale
and then a properly-selected spring is ad-
justed to meet the conditions of the scale.

‘The invention claimed is—

1. Ina system of electrical distribution, an
electric circuit containing a number of trans-
lating devices in series, a regulating-react-
ance dev 1¢e in series Wlth the said translat-
ing devices and consisting of a relatively-

movable coll and core whose position with

respect to each other determines the choking
effect of the coil, a spring connected with the

movable part of the reactance device and act-

Ing in opposition to the magnetic pull thereof,
the force of thespring beingadjusted throu frh
out its effective ran ﬂ'e of operatlon so that, on
a change of 1e<51stanee in the cireuit, it shall
bring the moving part of the reactance device

to ethblmm at such a point as to produce

‘the proper chokmﬂ' effeet for mmntmnmn‘ the

current constant.

2. Aregulating reactance dewce conms‘umw
of a relatwely movable coil and core whose
position with respect to each other determines
the choking effect of the coil when the latter
isincluded in an electric cireuit, a spring con-

device and acting in opposition to the mag-
netic pull ther eof the force of the spring be-

1ng adjusted thron ghout its effective ran e of

operatlon sSo as to brmﬂ' the moving palt of
the reactance device to ethbuum at defi-
nite predetermined points representing defi-

nite choking effects corresponding to antiei-

pated chamres of resistance in a circuit.
Signed at New York, in the county of New

-Y01L and State of New York, thm 7th day of
| May A D. 1900 |

MALCOL\I II BAI&EP

Witnesses:
 GEORGE 1. S’lOC'kBRIDGEj
WM. II CAPEL. o

 nected with the movable part of the reactance
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