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To all whom it may concern:

Be it known that I, CHARLES SELDEN, a ¢iti-
zen ot the United States, residing in Balti-
more, inthe State of Maryland, haveinvented
certain newand useful Improvementsin Sys-
tems of Distribution, of which the following is
a specification.

My invention relates to systems of electrical
distribution, and more especially to that class
in which a current of relatively high poten-
tial or voltage may be distributed in such a
manner as to furnish a current of a reduced
potential or voltage at any point or points
along the main-line circuit, in order that trans-
lating devices of different characters or quan-
tities may beused at different points or places,
and a current having the proper potential
may be delivered to said various translating
devices, while the main current may be util-
ized for many various purposes, being all di-
vided up into various branch cireuits or be-
Ing used generally as a whole with a branch
or branches derived therefrom.

My invention isapplicable tosystems of dis-
tribution of the so-called “continuous” or “al-
ternating” currents,and maybeapplied to sys-
tems using either kinds.

I am aware that heretofore it has been pro- |

posed to employ the so-called “converters,”
" condensers,” “secondary coils,” or other in-
duction devices for accomplishing the same
general objectsin connection with alternating
currents. In the useof inductive devices the

- current traversing the main-line circeuit ordi-
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narily charges one branch of the inductor, as
the converter or the condenser and the other
branch of the inductor receiving its current
by induection furnishes to the branch circuit
a current of lower voltage than the original
or main-line current.

In carrying out my system of distribution
I make use of the well-known principleof the
Wheatstone bridge, by means of which, hav-
Ing a given potential in the main line, I can
by proper adjustment of the various arms of
the bridge deliver to a branch cireuit, prac-
tically constituting the bridge-wire, just such
a voltage as may be desired by creating a
proper difference of potential in the branches
of the bridge at the point of junction there-

bridge-wire the translating devices in which
the reduced current is utilized and arrange
them 1n various ways, either in series or in
multiple or combinations thereof.

Iy the use of my improved system of dis-
tribution I am enabled to avoid some of the
well-known objections and difficulties arising
from the ordinary systems, in that I avoid
the counter action or disturbances due to self-
induction generally observed in the use of
converter or other inductive systems, and at

the same time I use the current more eco-

nomically. Moreover, in the ordinary con-
verter system it is usual in practice to con-
struct the converters so that they shall have
a given and arbitrary capaeity; but by the
use of my invention one construction is all
that is necessary, and by varying the resist-
ance of the various arms of the bridge I can
adjust the distributer for all desired purposes
within the limits of the initial power.

Without attempting to recite all the advan-
tages due to my improved system nor to de-
scribe all its various applications in detail, I
will now proceed to set forth the general
principles of my invention in such full, clear,
and exact language as toenable those skilled
In the art to understand and to be able to ap-
ply the same, and this without limiting my-
self to the details of the various forms and
arrangements herein set forth, as it is evi-
dent that they can be varied to suit the re-
(uirements of any particular case without
departing from the general principles of my
Invention.

Referring to the accompanying drawings,
in which my invention is illustrated dia-
grammatically, 'igure 1 shows a main circuit
and a branch wherein the translating devices
are placed in series and are operated by
means of an inductive bridge-wire. TFig. 2
shows a similar arrangement with the trans-
lating devices in multiple. Tig. 3 shows a
similar arrangement of translating devices in
multiple with a non-inductive bridge-wire.
Fig. 4 shows translating devices arranged in
series with asimilar bridge-wire. Figs. 5 and
6 show the translating devices, respectively,
in series and multiple are with an induetion
device in the bridge-wire. Fig. 7 shows an

with of the bridge-wire, and I connect to this arrangement of circuits wherein the bridge-
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wire and one arm of the bridge are arranged
in peculiar relation to each other. Fig. Srep-
resents an extension of my invention into
what I term the “compound bridge.” Figs.
9 and 10 show arrangements with inductive
devices in the circuits, and Fig. 11 shows a
divided circuit with the bridge arranged in
one of the divisions of the cirenit.

In the drawings, G represents an electric
generating ordistributing station,and P N the
main-line wires or conductors leading there-
from, and L represents franslating devices
included in the main circuit—such, for in-
stance, as arc-lamps, motors,or the like—two

being shown in the present instance to i1llus-.

trate my invention. These translating de-
vices in the main ecircuit are shown as ar-
ranged in series, while also arranged in the
main circuitis a Wheatstone bridge W. This
bridge, as is usual, of course is composed of
four arms a b ¢ d and a bridge-wire B.

It 1s well understood that on the interposi-
tion of a W heatstonebridge in an electric cur-
rent a portion of the current passes through
two arms of the bridge, as a ¢,-and the other
portion through the two arms,as b and d, and
the current passing through these arms de-
pends upon the relative resistance of the two
branches. If the resistance of the two
branches of the bridge is equal, of course the
current 18 divided equally between the
branches; but if the resistance of the two
branches varies more-or less, current will flow
through the branchesin accordance with well-
known laws, and at the points X Y of the
bridge there will be a difference of potential,
depending upon the relative relations of the
resistance in the two branches of the bridge,
This fact is taken advantage of in the ordi-
nary use of the Wheatstone bridge in meas-
uringresistances,andagalvanometer or other
indicating device is usually placed in the
bridge-wire B. Itake advantage of this well-

known condition and use the bridge-wire as

my derived ecircuit, in which I include the
translating devices, which are to be operated
under a current of less potential than that in
the main circuit. Thus, for instance, assum-
ing that the main circuit P and N carries a
current of two thousand volts and it is de-

sired to utilize in the branch circuita current

of one hundred volts, it is evident that by
properly proportioning the resistance in the
branches of the bridge a difference of poten-
tial 1s established at the point X and Y of one
hundred volts, and by connecting the bridge-

‘wire to these points and including the trans-

lating devices in the bridge-wire these trans-
lating devices will receive the proper and de-
sired amount of current. Itis not necessary
for me to explain in detail the exact amount
of resistance necessary to place in any one or
more of the arms of the bridge in order to
produce this desired effect. 1 find, also, in
practice that by the interposition of compara-

tively small resistances it can be used so that

!
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passing through the bridge, and by using
small resistances I avoid not only the waste
of current, but the danger of the resistances
becoming heated and other well-known de-
fects. In some instances, however, 1 find 1t
advantageous to use a compara,twely high re-
sistanceinthevariousbranchesof the brldfre-—-
as, for instance, when there 1s 1iability to
be considerable variation in the potential of
the main-line system. For instance, if there
the but slight difference in the resmtanee of.
was bra,nches a variation of ten per cent. in
the current flowing through the branches of
the bridge would make a eonsiderable change
in the current flowing through the bridge-
wire B, causing the lamps or other translat-
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ing devices included in the bridge-wire to -

vary, and if, for instance, these translating
devices were incandescent lamps, the light
would flicker or waver or be unpleasant to
the eye. This can be better illustrated in
assuming that the resistance in the arms ¢
and O were respeetwely 1 and 2 and the

Qo

bridge-wire was receiving a current, say, of

one hundred volts, and there should be a COL-
siderable variation in the main-line current,
this would be more apparent in its effects in
a bridge-wire than if the resistance in the
arms a b, for instance, were respectively one
hundred and two hundred. 7This, however,
would result in employing a comparatively
high resistance in the branches of the bridge,
which, as before stated, is objectionable; and
in order to avoid these difficulties, as well as
for other reasons, ] make what I term a “dou-
ble bridge,” (shown more particularly in Fig.
8,) in which a bridge W’ is interposed in the
bridge-wire B of the bridge W, which is 1n
the main-line wire of the system In this ar-
rangement I can use comparatively small re-

sistances in the main bridge W and produce

the desired difference of potential at the
points X and Y, and even if these points
should be subject to a considerablechangethe
second bridge W’ would compensate largely

therefor, and the translating devices arranged

in the bridge-wire B’ of this bridge would be
but slightly affected by this change, and es-
pecially would this be so when, for instance,
I use a comparatively high resistance in the
arms ¢’ O’ ¢/ d’ of the second bridge. More-
over,it will be seen that this comparatively
high resistance in the second bridge does not
in any way interfere with the current of the
main circuit, and the resistance is not subject,
to the danger of heating, as when placed in
the main bridge.

Referring again to Flg. 1,I have shown the
bridge-wire ' B as including mduetmﬂ* devices
in the form of a condenser C, whieh may be
used with an alternating current, while the
translating devices T 1" are represented as in-
candescent lamps arranged in series in the
bridge-wire. It will thus be seen that with
this armnﬁ'ement there is no direct electrical
conneetmn between the translating devices

there is little or no practical waste of current | and the main circuit.
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In Fig. 2 I have shown substantially the
Same arrangement, except that the translat-
ing devices T' T are arranged in multiple arc
in the bridge-wire B, the translating devices
being between the condensers C C on one side,
while the terminals of the bridge-wire are
connected at the points X and Y of the bridge
Y, as before. |

In Figs. 3 and 4 T haveshown substantially
the same arrangementof cirenits, except that
instead of interposing the inductive devices,
as before, the translating devices are con-
nected, respectively, in multiple are and in
serles in the non-inductive bridge-wire B,
which may be used with a direet eurrent.

In Figs. 5 and 6, respectively, I have shown
thetranslating devicesarranged in the brid ge-
wire B in series and multiple are, together
with an induetion device in the form of a coil
I, also connected to the bridge-wire. This ar-
rangement involves no new principle of op-
eration, but simply is another way of Carry-
Ing out my invention, it being understood
that the other circuits are substantially as be-
fore desecribed.

In Fig. 7 I have illustrated another modi-
fied arrangement of the bridge-wire, in whieh
one of the arms, as a, of the bridge, together
with the bridge-wire B, are brought together
and wound to form the coils of the magnet M.
which may be used as the resistance device
in the bridge-arm, and the potential may be
increased or decreased by cutting out or
shunting a portion of the bridge-wire, or by
s0 ~adjusting the resistances in the two
branches of the bridge as to change the di-
rection of the current through the bridge-
wire, 8o that I ean partially neutralize the
current flowing through the arm «, or, on the
other hand, may tend to increase the current
flowing therethrough. |

In Kigs. 9 and 10 I have 1llustrated, dia-
grammatically, an extension of my invention
In which, for instance in Fig. 9, a magnet M’
is arranged in the main cirenit, the armature
A of which is provided with an extension A’,
bearing upon the resistance device ¢ in one
of the arms of the bridge, and it will be seen
that by this arrangement the resistance in
the branch of the bridge, including this arm,
may be varied automatically according to the
variations of the current in the main line
through the medium of the magnet, its arma-
ture and connecting-arm, this arm and arma-
ture forming, as it were, a short cireunit be-
tween the main-line wire and a portion of
the resistance a. Thus if, forinstance, there
was a current of two thousand volts in the
main line and a difference of potential be-
tween the points X and Y of the bridge of
one hundred volts, and for some reason or
other the potential of the main eurrent should
decrease considerably, the armature of the
magnet M” would operate to change the re-
sistance of the arm « of the bridge, so as to
practically maintain the proper difference of
potential between the points X and Y. +

I In Fig. 101 have shown still another appli-
| cation of my system of distribution, in which
the translating devices of the branch cirenit
are arranged in a secondary circuitof an in-
ductive device, the bridge-wire B forming the
primary circuit of the transformer.

I'have furthershown a magnet M2 arranged
In one of the arms of the bridge, which may
form the resistance therein, and an armature
A® is arranged to be operated by this magnet
and to automatically vary the inductive re-
| lation of the two branches of the converters
| or transformers, so as to maintain a substan-
tially even current in the translating devices
in the secondary thereof. Inthe same figure
in dotted lines I haveshown another embodi-
ment of this idea, in which the bridge-wire
i I3 forms a primary of the indunetorium I and

the translating devices are in the secondary
| thereof, while the armature A®is connected
with a core, which is automatically varied by
the current of the bridge-wire to regulate the
inductive eapacity of the inductorinm and to
maintain the current in the translating de-
vice T'substantially uniform. Thissame gen-
eral prineiple of regulation can readily be ap-
plied to the compound bridge shown in Fig.
S, in which the magnet M! is arranged in the
bridge-wire, while the armature A*is shown
as pivoted and having an extended arm which
will move over the resistance a’ 0’ of the sec-
ondary bridge and automatically vary the
current flowing through the two branches of
the secondary bridge, so as to maintain the
desired difference of potential between the
points X’ Y’ to supply the translating devices
1" with a uniform current and to compensate
for variations of potential in the main line
and the bridge-wire B, connecting the points
X and Y thereof.

In Ifig. 11 I have shown another applica-
tion of my invention, in which the main line
18 divided into two branches I and T, in one
branch of which, as in F, is interposed the
Wheatstone bridge W, and connected to the
bridge-wire I3 thereof are the translating de-
vices T, (shown in the present instance asar-
ranged in multiple are;) but it will be evi-
dent that any other modification of my in-
vention may be readily applied to the main
circult in this way, and, if desired, there may
be a bridge in both branches of the main cir-
cuit and the resistances so proportionedasto
supply currents of different strength to the
different translating devices.

EFrom the above description it will be evi-
dent to those skilled in the art that my in-
vention is capable of many and varied uses
and applications all involving the same gen-
eral principles, broadly considered, and I do
not deem 1t necessary to further explain or
1llustrate them, as it is evident that my in-
vention is not limited to the details of con-
struction and arrangement above set forth.

What I claim is—

1. Inasystem of electrical distribution,the
| combination, with the main-line wire, of a
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Wheatstone bridge interposed in said main-
line wire arranged to supply a definite cur-
rent to the translating devices connected in

480,375

combination, with the main-line wire, of a
Wheatstone bridge interposed therein and
arranged to supply current to the translating

the bridge-wire thereof, substantially as de- | devices in the bridge-wire, and automatic 45
5 scribed. , | means controlled by the carrent arranged to
2. Inasystem of electrical distribution, the | vary the relative resistances of the bridge to
combination, with the main-line wire, of a | compensate for changes of potential in the
Wheatstone bridge interposed therein and | main-line cireunit, substantially as deseribed.
translating devices connected in the bridge- 7. In a system of electrical distribution, the 5o
10 wire, the resistances of the various arms of | combination, with the main-line wire, of a
the bridge being so proportioned as to fur- | Wheatstone bridge interposed in said main-
nish the desired current to the translating | line wire and a,rra,nn'ed to supply current in
devices in the bridge-wire, substantially as | the bridge-wire contammn‘ the translating de-
described. vices, of an electro- ma,gfrnet connected in the 55
t5 3. Inmasystem of electrical distribution, the | circuit and arranged to automatically com-
combination, with the main-line wire, of a pensate for variations of changes of potential
Wheatstone bridge connected thereto ar- | in said cireuit, substantially as deseribed.
ranged {o supply a definite current to the 8. In asystem of electrical distribution, the
bridge-wire, translating devices arranged 1n | combination, with the main-line wire, of a 60
20 smd bmdue wire, and 1nduetwe devmes in- | Wheatstone bridge interposed therein, a sec-
terposed between the translating devices and | ond bridge interposed in the bridge-wire of
the terminals of the bridge-wire,substantially | the first bmdne, and electro- ma,n‘netlc devices
as described. arranged to automatically vary the resistances
4. Inasystem of electrical distribution, the | of the branches of sald second bridge to com- 65
25 combination, with the main-line wire carry- | pensate for variations in the potential of the
ing currents of high potential and translating | current, substantially as deseribed.
devices connected to said main-line wire, of 9. In asystem of electrical distribution, the
a Wheatstone bridge connected to said main | combination, with the main-line wire divided
wire and arranged to supply the bridge-wire | into branches, of a VW heatstone bridge inter- 7o
3o thereof with an inductive current of lower | posed in one of said branches and arranged
potential and translating devices arranged in { to supply current to the bridge-wire contain-
sald bridge-wire, substantially as described. | ing the translatuw devices, %ubsta,ntml]y as
5. In asystem of electrical distribution, the described.
combination, with the main-line wire, of a In testimony whereof I have swned my 75
35 Yheatstone bridge interposed in said main- | name to this specification in the presence of
line wire arranged to supply current to the | two subseribing witnesses.
bridge-wire thereof, and a second bridge con- | | 5
nected in said first bridge-wire, and translat- CHARLES SELDEN.
ing devices connected to the second bridge- Witnesses: ~
40 wire, substantially as described. CHARLES SELDEN, Jr.,

I.. FREEMAN.

6. In a system of electrical distribution, the L F.
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