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To all whonmv Tt may concern:
be it known that I, MATTHEW O. TROY, ¢
citizen of the United States, residing at Lynn,
county of lissex, State of Massachusetts, have
5 Invented certain new and usefal Improve-
ments 1n Systems of Electrical Distribution,
(Case No. 2,301,) of which the following is a
specification. |
My present invention relates more espe-
10 clally to an arrangement or arrangements
whereby a circuit carrying a variable load
may be supplied automatically with substan-
tially-constant current derived from a con-
stant-potential source.

The invention is intended more particu-
larly for use in those cases where the trans-
lating devices supplied with constant current
possess self-induection inherently or may be
accompanied by adjunctive devices possess-
20 Ing induncrance.

(xenerally speaking, my invention consists

In connecting in circuit with the translating

devices a reactance of different sign from the

| reactance present in the translatiny devices

25 themselves. When, therefore, translating de-

vicesarecutintocircuit,their resistancetends

to increase the total impedance, while their

reactance by counterbalancing a correspond-

1ng portion of the permanently-included re-

3o actance of opposite sign serves to maintain

the resulting impedance of the circuit sub-

stantially constant. If translating devices

are cut out of circuit, the reduction in im-

pedance which would otherwise take place is

35 similarly prevented by the fact that a por-

tion of the permanently-connected impedance

18 no longer balanced in its effect by the re-

actance of the tramslating devices thus cut

out. The circuit being of substantially-con-

4o stant impedance regardless of load therefore
carries a substantially-constant current.

The novel features which I believe charac-

terize my invention I have set forth with par-

ticularity in the appended claimms. For a de-

45 scription, however, of embodiments of my in-

vention and of their modes of operation ref-

erence 1s to be had to the following specifica-

tion, takenin connection with the accompany-

Ing drawings, in which—

I5

50

!

forms of my invention, and Fig. 3 a diagram
of a still different for.

In Fig. 1 a source of constant-potential al-
ternating eurrentisindicated at 1, and mains
2 3 extend therefrom, from which translating 355
devices of any suitable character may receive
current. Connected across these mains is a
circult 4, arranged, in aceordance with my in-
vention, to be supplied with substantially-
constant current, 'This cireuit is shown as 6o
supplying current to a series of arc-lamps 5
to 9, inclusive. These lampsare represented
as of the differential type—that is, each one
is provided with a series c¢oil, such as 10, for

striking the arc and a shunt-coil, such as 11, 65

foropposing the action of the series coil, and
thereby regulating the length of the arec.
Short-circuiting switches, such as 12, serve to
cut the lamps into or out of circuit, as de-
sired. o

In series with the constant-current circuit
I permanently connect a condenser 13 or
other device having the effect of capacity.

70

Such devices are well known in the art and

require no description here. Thecapacity of
the condenser may be chosen so that when all
the lamps or other translating devices are out
of cireuit current of the required value will
flow. When, now,oneof the lampsiscut into
circult by opening its short-cireniting switeh,
the inductance of the lamp balances a portion
of the reactance of the condenser. The total
impedance of the lamp and the condenser
therefore remain approximately the same as
the impedance of the condenser alone. Fur-
ther increase in the number of lamps in cir-
cuit has a substantially similar effect. The
result 1s the maintainance of a nearly-con-
stant current in the cireuit 4 regardless of the
number of lamps or other translating devieces go
in ¢ircuit. It is not claimed, however, that
the current in the cireuit 4 is absolutely con-
stant, since such is not the fact. In general
the current is higher for medium loads than
for either small or large loads. As the cur-
rent in the circuit 4 is to a greater or less ex-
tent a leading current, a beneficial effect upon
the system as a whole may be obtained when
this constant-current cireuit is operated in
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Figures 1 and 2 are diagrams of modified | conjunction with other circuits or translating oo




[0

L5

20

23

30

35

40

45

50

=2

devicestakingalagging current. The power
factor of the system as a whole is thereby
improved. At 14 I have represented a con-
stant-current circuit fed from the mains 2 3
by a constant-current transformer of well-
known type. This transformer takes a va-
riable lagging current from the mains, which
lagging current is to a greater or less extent
counterbalanced by theleading current taken
from the mains by the cireuit 4.

In case the translating devices to be sup-
plied with constant current do not of them-
selves contain inductance, they may each be
provided with an adjunctive device possess-
ing inductance—such, for example, as an in-
ductance-coil. Each translating device and
its corresponding inductanece-coil may there-
fore be cut into or out of circnit simultane-
ously and will produce the same regulating
effect in the circuit as would be the case with
arc-lamps, which are inherently inductive.

‘The arrangement thus outlined is shown in

Fig. 2 and will be seen to consist of a con-
stant-current circuit 15, including the regu-
lating-condenser 16 and a series of induct-

‘ance-coils and incandescent lamps, one of

the inductance-coils being indicated at 17 and
the lamp corresponding thereto at 18. A
short-circuiting switeh for each lamp and its
induetance-coil is employed for cutting the
lamp and coil into or out of ¢ircnit. One of
these switches is indicated at 19 in operative
relation to the inductance-coil 17 and lamp
13. Cautting in or out a lamp and its corre-
sponding inductance-coil has the same regu-
lating action set forth in connection with the

are- lamps shown in Fig. 1.

It may be found in practice that the regu-
lating-condenser has the effect of accentu-
ating the higher harmonics in the current
supplied, thereby seriously interfering with
the regulating action of thesystem. Insuch

cases the condenser may be considered as of- |

fering more or less oppos’tion to the passage
of waves of the fundamental frequency and
but little opposition to the passage of waves
of higher frequency. To obviate this defect,
I insert in series with a constant-current eir-
cuit an inductance-coil or other device pos-
sessing self-induction. This inductance-coil
18 represented at 20 in Fig. 3, which figure

represents a system substantially the same |

|.as those shown in Figs. 1 and 2, but di
therefrom in the minor particular that the

i
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constant-current circuit 21 is supplied from
the constant-potential source 22 through a
transformer23. Inorder thattheinductance-

coll 20, inserted in the constant-current cir-

cuit for' the purpose of suppressing higher
harmonies, may not have the effect of impair-
1ng the retrulatlon of the system, I incerease
the amount of retrulatmﬂ'-eondenser 24 sufii-

ciently to'balance the lagging component of

current due to the induectance-coil 20. The
system as thusarranged is substantially free
from magnified harmonics and regulates for
approximately constant current in the man-
ner already described. Asin the case shown
in Fig. 1, the constant-current circuitin Fig.
3 18 replesented as supplying translating de-
vices in the form of are-lamps 25.

What I elaim as new, and desire to secure

ering
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by Letters Patent of the United States, is—

1. The method of maintaining a substan-
tially constant current in a circuit contain-
ing a variable number of translating devices
possessing inductance whieh GOHSISES in pro-
ducing in said eircuit a comparatively large
lea,dmg electromotive forece and neutr dhzmﬂf
more or less of saild electromotive force as
said translating devices are cut into or out of
¢ircuit.

2. The method of maintaining a substan-
tially constant current in a circuit fed by a
source of alternating current of substantially
constant potential and in which circuit-trans-
lating devices giving rise to a reactive elec-

tromotive force of one sign are adapted to be

included or exeluded, which consists in pro-
ducing in said circuit asubstantially constant

reactive electromotive force of opposite sign

from that of the translating devices, and

causing the resultant reactive electromotive

force to vary reversely with the variation of
resistance in said circuit whereby the impe-
danceremainssubstantially constant thereby
maintaining the cnrrent also substantially
constant.

In witness whereof I have hereunto set my
hand this 16th day of December, 1901.
MATTHEW O. TROY.
.Witnesses: |

DucaLp McK. McKILLOP,
JOHN A. MCMANUS.
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