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To all whom Tt Mal CONCerm:

Be it known that I, MATTHEW O.TROY, &
citizen of the United States, residing at Schen-
ectady, county of Schenectady, State of New

5 York, have invented certain new and useful
Improvements in Systems of Electrical Dis-
tribution, of which the following is a specifi-
cation.

My invention relates to electric-distribu-

1o tion systems embodying constant - current
transformers or constant-current reactive
coils for deriving currents of constant value
from a source of electric supply of constant
potential, and comprises certain improve-

15 ments whereby the efficiency and power fac-

tor of such a system may be improved, the
means employed for this purpose being such
that apparatus of the character mentioned,
designed for one particular frequency, may,
when desired, be operated at a different fre-
guency. 'This latter possibility may be of
considerable value in cases where, for exam-
ple, an electric generating-station producing
alternating current, say, at a frequency of

25 one hundred and twenty-five cycles is to be

changed at some subsequent time so as to
gonerate current at a lower frequency, such
as sixty cycles.

In carrying my invention into practice I
connect a condenser of suitable capacity or
some other device possessing the effect of ca-
pacity in series in the constant-current cir-
cuit. This condenser or other device pos-
sessing capacity being traversed by current
of constant value interposes in the cireuit a
reactive electromotive foree of constant value
which operates to neuntralize a certain portion
of the inductance always presentin the con-
stant-current transformer or reactive coil by
which the constant-current circuit is regu-
lated. A certainamount of inductance, how-
ever, of course remains, and this has the ef-
fect of damping out harmonies in the con-
denser-circuit,thus preventing the condenser
from accentuating these harmonics, and so in-
terfering with the improvement in the power
factor of the system due to the neutralization
of waves of lagging current of normal fre-
queney.

My invention also involves other features
in the operation of asystem such asdescribed,
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all of whieh will be set forth in detail in the
following description, which is to be taken in
connection with the accompanying drawings,
in which— ,

Figure 1 represents a constant - current-
transformersystem embodying my invention,
and Fig. 2 represents my invention as util-
ized in connection with a constant-carrent re-
active-coil system.

in Fig. 1 asource of current of constant po-
tential is indicated at 1, and from this source
extend mains 2 and 3, by which current may
be conveyed to any desired translating de-
vieces—such, for example, as banks of lamps, 65
(indicated at 4 and 3.) A constant-current
transformer 6, of usual and well-known con-
struction, has its primary winding 7 connect-
ed across the mains 2 3 by meansofleads 8 9
and its secondary winding 10 connected to a 70
series-distribution system 11, including are-
lamps, (represented by crosses at 12,) or any
other suitable translating devices adapted to
operate in series.

Plug - switches 13 14 serve to make and 75
break connection between the primary leads
89 of the transformer and the supply-mains
2 8. Inseries with one of these leads—as, for
example, the lead S8—there is connected a
non-inductive resistance 15, arranged to be 8o
short-circuited when desired by means of a
short-circuiting switeh 16. In thro wing the
transformer into connection with the supply-

55

6o

mains 2 3 this short-circuiting switeh is left

open, whereby the resistance 15 thus in cir- 85
cuit prevents an undue rush of current and
the consequent strain both on the supply sys-
tem and upon the translating devices in the
series consumption - circuit. The sudden
rush of current which wounld otherwise take go
place at starting would unnecessarily strain
the arc-lamps or other devices in the constant-
current cireuit, the resistance of which eir-
cuit at starting before the arcs of the lamps
have been struck is so low that there practi- g5
cally exists a short-cirecuit. The instanta-

neous rush of current which takes place at
starting before the constant-current .trans-
former hashad an opportunity to adjustitself
to the conditions of working is prevented by too
the use of the resistance 15, which resistance

is cut out by means of the short-circuiting




10

I5

20

25

30

35

40

45

50

55

.60

65

2

switch as soon as the apparatus has gotten
into steady working condition. Hitherto it
has been found necessary to employ more or
less complicated electromechanical devices
for holding and- for releasing the relatively
movable coils of the constant-current trans-
former or to perform the same results by
hand. 'These objections are obviated by the
uxe of the meansdescribed. Instead of using
separate switches 13 and 16 T may use a sin-
¢le switch having contacts for first closing
the c¢ireuit through the resistance and i1hen
short eircuiting the same, or vice versa.

The condenxer in the series ¢ircuit111is in-
dicated at 17 and its capaeity is so chosen
that when the load or number of translating
devices in the constant-current ecircuit is at
or near zero the inductance of the trans-
former, which remains unneutralized ander
these contitions, is low enough to keep the
current in the constant-current circuit up to
its normal value. Instead of placing the con-
denser directly in series in the constant-cur-
rent cireuit it is evident that I may place it
in series with the secondary of a transformer,
the primary of which isinstead connected in
the constant-current cireunit. With a step-
up transformer impressing a higher voltage
upon the condenpser than that existing be-
tween the terminals of the primary I can by
thix means secure the same effect with a
smaller condenser, as is well understood in
the art. I may of course employ any other
suitable means for neutralizing a fixed por-
tion of the inductance of the system,

In starting up or shutting down a system
such as described and also due to accidental
causes it may happen that momentarily a
large electromotive force -may exist at the
terminals of the condenser sufficient to en-
danger the insulation of the same, to provide
against which I may employ a spark gap or
gaps formed by a series of two or more spark-
gap terminals 18, connected across the termi-
nals of the condenser, as shown. It.may be
desirable when starting or shutting down the
apparatus to have the condenser 17 out of
cireuit, thus increasing the reactance of the

‘system, and sodecreasing the violence of cur-

rent changes, for which purpose I may em-
ploy a short-eircuiting switch 19; but such a
switch is, however, not absolutely necessary.

My invention is not limited to use in con-
nection with constant-current transformers,
but may be utilized in connection with con-
stant-current reactive coils, as indicated in
Fig. 2, in which, as before, a source of con-
stant - potential alternating current is indi-
cated at 20 and distributing-mains extending
therefrom at 21 and 22, by which current is
conveyed to snitable translating devices,such
as banks of lamps 23 and 24 or the like. A
constant-current circuit 25, including series
translating devices, such as lamps, (repre-
sented conventionally by crosses 26,) is con-
nected across the mains 21 and 22. The cur-
rent in this circuit is maintained constant by
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means of a constant-current reactive coil 27,
of a usual construction, having relatively
movable coils 28 in series with each other in
the constant-current eircuit. The use of any
other constant-current-regulating device is,
however, within the scope of my invention.
As isthe case with the constant-current trans-
former in IFig. 1, increase of current in the
constant-current circuit causes the relatively
movable coils of the constant-current reac-

tive coil to separate, thereby increasing the

inductance of the device and bringing back
the current to its normal value. As the op-
eration of constant-current reactive coils or
transformers is well understood in the art, it
is believed that no further description of the
same is necessary. :

Like the arrangement shown in Fig. 1, the
constant - current circuit in Fig. 2 has in-
cluded therein and for the same purpose a
condenser 29, this condenser being provided
with protecting spark-gaps 30 for preventing
a too-high voltage across the terminals of the
condenser and is also provided with a short-
circuiting switch 31. The operation of the
arrangement thus deseribed is substantially
the same as theoperation of thearrangement
shown in Fig. 1. It is only necessary to re-
mark that in both cases the presence of the
condenser in the series circuit not only in-
creases the power factor of the supply sys-
tem, but increases the efficiency as well, and
has the advantage of permitting apparatus
operative, say, at sixty cycles to be used suec-
cessivelyat a higher frequency—such, for ex-
ample, as one hundred and twenty-five eyeles.
This is an important advantage in cases
where a manufacturer must be ready to sup-
ply transformers or reactive coils of various
capacities and frequencies. Ieretofore it
has Dbeen necessary either to have a trans-
former or reactive coil for each frequency or
to have a compromise design suitablefortwo
frequencies. By my invention it becomes
necessary only to be prepared to furnish
transformers or reactive coils designed for a
given frequency and to provide a condenser
or condensers in cases where a higher fre-
queney is to be used. )

Like the system shoewn in Fig. 1, the ar-
rangement shown in Fig. 2 may be provided
with a starting-resistance corresponding to
the resistance 15 and also with controlling-
switches, safety-fuses, &c., common to such
systems.

‘What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. The combination of constant-potential
alternating-currentsupply-mains,a series cir-
cuit adapted to contain a variable number of
translating devices, a device of variable in-
ductanee through the instrumentality of
which energy derived from said supply-mains
is untilized in said series circuit in the form
of an eleetric current of substantially con-
stant value, and means for neutralizing a
portion of the inductance of said device.
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2. The combination of constant-potential
alternating-current supply-mains,aseries cir-
cuit adapted to contain a variable number of
translating devices, means for supplying said
series circuit with a constant current derived
from said supply-mains, and a device possess-
ing the effect of capacity in series in said se-
ries cireuit.

3. The combination of constant-potential

alternating-currentsupply-mains, a series eir-
cuit adapted to contain a variable number of
translating devices, means for supplying said
series cireuit with a constant current derived
from said supply-mains, a device possessing

the effect of capacity in series in said series

cireuit, and a spark-gap having terminals con-
nected across the terminals of said device.

4. The combination of a constant-current-
regulating device, a condenser in series in
the secondary circuit of said device, and a
short-cireniting switch for said condenser.

5. The combination of constant-potential
alternating - current mains, a constant-cur-
rent transformer fed therefrom, a constant-
current cireuit including constant-current
translating-devicesfed fromsaid transformer,
and a condenser in series in said constant-
current cireuit.

6. The combination of constant-potential
alternating-current mains, a constant-cur-
rent transformer connected to said mains, a

3

constant-current circuit fed from said trans-
former, and means for neutralizing a portion
of the inductance of said constant-current
cireunit.

. 7. The combination of constant-potential
alternating-currentsupply-mains, a constant-
current transformer having its primary wind-
ing connected thereto, a resistance or other
current-reducing device connected in series
with said primary winding, means for cutting
said resistance or other current-reducing de-
vice out of circuit, a series consumption cir-
cuit connected to the secondary winding of
said transformer, and a condenser in series
with said eonsumption-circuit.

8. The combination of constant-potential
alternating-currentsupply-mains, a constant-
current-regulating device having relatively
movable parts, a resistance or other current-
reducing device connected in circuit with said
device, means for cutting said resistance or
other current-reducing device out of cireunit,
and a consumption-circuit in which the cur-
rent is regulated by said device.

In witness whereof I have hereunto set my
hand this 3d day of December, 1902.

MATTHEW O. TROY.

Witnesses: ‘
EpwARD WILLIAMS, Jr.,
HELEN ORFORD.
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