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GENERAL ELECTRIC COMPANY, OF NEW YORK.

CURRENT-INTERRUPTER.

3PECIFICATION forming part of Letters Patent No. 669,291, dated March 5, 1901,
Application filed December 28, 1_899. Serial No, 741,642, {(No model.)

To all whom it mMay concer:

Be it known that I, ELTHU THOMSON, a eiti-

zen of the United States, residing in Swamp-
scott, county of Hssex, State of Massachu-
setts, have invented certain new and useful
Improvements in Current-Interrupters, (Case
No. 1,239,) of which the following is a speci-

fication. |

This invention relates to automatic inter-
rupters for electric currents, being particu-
larly designed for employment with sources
of alternating current. I have discovered

‘that that type of interrupter in which the cur-

rent is forced to flow through a fluid con-

‘ductor, such as an electrolyte, at an anode

of limited area, with an inductance included
in the circuit, by which an automatic inter-
ruption of the current takes place at theanode,

may be successfully used with alternating cur- |

rents by suitably varying the inductance or

the exposed area of the anode, or both, to ef-

fect an interruption of the circuit during sue--

cessive pulses of the alternating current of
like sign. The instant of interruption de-

pends upon the value of the inductance, the
voltage of the circuit, and the area of expo-

ing variation of current density at that point.
In carrying out the invention I provide an

‘sure of the anode-surface or the accompany- |
trate the invention, Figure 1 is a diagram

adjustable inductance in circuit with the

anode and cathode of the interrupting device
and apply to this eircuit a moderate poten-
tial—such, for example, as that commonly
employed in operating incandescent lamps—

which may be derived from a distributing

system of higher potential by means of a
transformer in the usual manner. In this
circuit Iinclude the primary of an induction-
coil, the secondary of which is wound for step-

up transformation, in which the rapid inter-

ruptions created by the interrupter may be
rendered useful for operating any translat-
ing devices for which high-frequency high-po-
tential currents are available. Whilel pre-

fer to employ an auxiliary variable indue-
tance in circuit with the interrupter, the in-
duction-coil or transformer in which the step-
up transformation is effected may be used,
providing it with a movable core or other
means of varying the inductance of its pri-
With such an organization the |

mary cireuit.

| impulses of the alternati_ng'current of such a

sign as to pass through the liguid conductor
from the anode to the cathode are suddenly

interrupted, producing sharp fluctuations of 55

electromotive foree in the translating-circuit,
and the alternating impuisesof opposite sign

pass through the apparatus without inter-
ruption and are practically eliminated so far
“as any material reaction on the step-up trans-

former is concerned. By means of this or-

ganization an alternating current may be em-

ployed with equal facility with continuous
current for all purposes for which this type

of interrupter has heretofore been proposed.

My invention therefore comprises an auto-

matic circuit-interrupter consisting of a

6o

source of alternating current, an electrolytic -

interrupter, and an adjustable inductance or
anode for the interrupter (either or both) of-

such range of adjustment as to effect.the 1n-

70

terruption of the current during a half-wave

or period of the applied electromotive force.
It comprises also other features, which will

be more particularly hereinafter deseribed

and will be definitely indicated in the ap-

pended claims.

In the accompanying drawings, which illus-

showing the arrangement of the parts. Fig.

75

8o

2 is a detail view of the step-up transformer

or induetion-coil for supplying high-potential
currents, and Fig. 3 is a diagram illustrating

the action of the interrupter upon th% alter-

nating current. | -

Referring first to Fig. 1, P’ S’ represent, re-
spectively, the primary and secondary coils
of a transformer T, such as is commonly em-

ployed in systems of distribution to convert
high-potential currents sent from a supply-

station into currents of lower potential for
operating translating devices in a consump-
tion plant, and L T represent a number of

translating devices, as lamps, supplied by

such cireuit. The terminals of the circuit
L L, in other words, are such as are available
in all buildings lighted by alternating cur-
rent, and my invention renders it possible to
utilize the potential and currents in such

‘buildings for the operation of Roentgen-ray

apparatus or other apparatus where high po-

tentials and high frequencies are desirable.
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In series relation to these terminals I place
an adjustable inductance N, the core T of
which may be connected with an adjustable
slide I and liquid interrupter, such as shown
at B. As commonly constructed this inter-
rupier comprises a containing vessel in which
is an electrolytic conductor, such as a dilute
solution of sulfuric acid, and two electrodes,
the anode being of very small exposure and
the cathode of relatively much greater ex-
posure to the electrolyte. In faect, the anode
commonly consists of a platinum wire ar-
ranged so that its tip only is exposed to the
electrolyte. As shown in the drawings, the
cathode is constituted of the body of the con-

taining vessel, which is made of metal. This,

however, is a matter of choice, and it might
be a lead plate or other conductor of large
surface confronting the anode. I prefer to
make the anode adjustable, so that more or
less of its surface may be exposed to the
fluid conductor, and where the latter is an
electrolyte it may project directly into the
body of the same, as indicated in the draw-
Ings, its area of exposure being varied by in-
serting a greater or lesser length thereof into
the electrolyte. It may be introduced into
the side of the vessel through a liquid-tight
joint and its position controlled by an ad-
justment-serew,asindicated. In ecireunitwith
these two deviees is included the primary P
of a local transformer, the secondary S of
which is wound for such increase of poten-
tial as may be desired in the use for which it
i1s employed. A type of this transformer is
shownin Fig. 2, in which the core Qismounted
s0 that it may be moved within the coils and
the inductance of the system varied by par-
tially withdrawing the core from the coils.
Therate of interruption depends upon a num-
ber of factors—the voltage applied at the
anode, the area of exposed surface of the
anode, and the value of the inductance of the
circuit. By graduating the induectance and
the surface exposure of the anode the appa-
ratus may be accommodated to any desired
frequency of the alternating source and may
be caused to interrupt at any desired point
of the alternating curve.

The better form of adjustment will be such
a relation of the parts that the interruption
will oceur when the wave of definite sign
reaches the maximum electromotive force.
T'his condition is depicted in the wave marked
1 of Kig. 5, where the brisk interruption of
the circuit at the moment of maximum po-
tential produces a maximum effect in the
supplied circuit. By reducing the induect-
ance—as, tor example, by sliding out the core
I—the interruption may be made to occur at
an earlier point in the wave period and at a
point of lower electromotive force. Such a

condition is depicted in the wave marked 2

in Fig. 3 and yields good results, though not
such wide changes of potential asthat shown
in wave 1. In wave 3 of Fig. 3 the interrup-
tlon occurs at a still earlier period of the

669,291

wave and is not adapted for satisfactory re-
sults where a high potential is desired in the
censumption-cirecuit and is farther unsatis-
factory as being liable to produce a second
interruption within the same half-wave and
condueing toan irregularaction of the trans-
former P S. It will be noted that interrup-
tions occur enly on the waves of similar sign,
as shown in Fig. 3 only the positive waves,
or those above the zero-line, and, in general,
only impulses of such sign as enter the in-
terrupter at the anode. The negative waves
are transmitted through the interrupter with-
out interruption of the circuit, the anode dur-
Ing that period acting as a cathode, the only
effect of such transmission being to preduce

slight fluctuations of electromotive foree at

the terminals of the transformer P, having no
considerable effect on the ultimate translat-
Iing-circuit.

I preferto provide means for adjusting both
the anode-surface and the inductance, thus
admitting a smaller range of either and the
transmission of lower current densities
through the anode, thereby reducing the
amount of wear.

While I have described my improvements
In connection with the type of liquid inter-
rupter shown, I desire to have it understood
that my invention is not restricted in appli-
cation to this particular type nor by any par-
ticular theory of operation, whether electro-
lytic or thermal in character. The action
18 best maintained where the current is led
through an electrolyte, but is possible with
conductors of other character in which at an
Interrupting - electrode a progressively - in-
creasing foree of current disruption proceeds

-when currents of determinate value are trans-

mitted.
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. An automatic interrupter for alternat-
ing currents, comprising a source of alternat-
ing current, a rupture-point for a civeuit sup-
plied thereby responsive to a determinate

i current density, and means for graduating

sald current density to effect rupture of the
circuit within a half-wave or alternation.

2. An automatic interrupter for alternat-
Ing currents, comprising a source of alternat-
ing current, a liquid interrupter supplied
thereby, and means for adjusting its rate to
effect Interruption of the ecircuit within a
half-wave or alternation. ’

3. An automatie interrupter for alternat-
ing currents, comprising a source of alternat-
Ing current, a liquid interrapter supplied
thereby, and means for adjusting the current
density to effect interruption of the eireuit
at the anode within each half-wave or alter-
nation entering said anode.

4. An automatic interrupter for alternat-
Ing currents, comprising a source of alternat-
ing current, an anode and cathode separated
by a conducting liquid supplied thereby, an

inductance in eircuit, and means for varying
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the latter to effect cirenit interruption within
a half-wave or alternation.

5. An automatic interrupter for alternat-
ing currents, comprising a source of alternat-
ing current, an electrolyte in circuit includ-

~ing an anode of small exposure to the elec-

trolyte, and means for adjusting the current
density to rupture the circuit at the anode

within a fractional part of a wave or alterna-

tion.
6. An automatic interrupter for alternat-

ing currents, comprising a source of alternat- |

ing current, a liquid interrupter, and a step-
up transformer in cirenit, the inductance of

- disruption at a defterminate point of each
. half-wave of like sign. -

In witness whereof I have hereunto set my
hand this 22d day of December, 1899, |

'ELIHU THOMSON. .

- Witnesses: |
~ DucAaLD MCKILLOP,
HENRY O. WESTENDARP.

the circult being adjusted to effect eireuit
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