(No Model.) - ' | _
' A. WUORTS & 0. H. BALDWIN,
LIGHTNING ARRESTER.

No. 433,430, Patented July 29, 1890.

72
%
[ pe, “'i???' P
/VIIW///// 7
/)
- Qb onlTonr Wirti
4 ¢ ane M 13 al /T
AR)itnesses Inventors

af Ty

ﬁ? _ﬁm&ﬂ% | N 351371“' a{’tozm@qz ’,

THE NORRIS PETERS CO., FHOTO-LITHO., WASHINQTON, D. C.




I0

15

20

30

35

40

UNITED STATES

PATENT OFFICE.

ALEXANDER WURTS AND OSCAR H. BALDWIN, OF PITTSBURG, PENNSYL-
VANIA, ASSIGNORS TO THE WESTINGHOUSE ELECTRIC COMPANY, OF

SAME PLACE.

ol Lol
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To all whom it may CONCOTTL:

Be it known that we, ALEXANDER WURTS
and OsCAR H. BALDWIN, citizens of the United
States, residing in Pittsburg, In the county of
Allegheny and State of Pennsylvania, have

invented a certaln new
ment in Lightning-Arresters, (Case No. 334,)

of which the following is a specification.
The invention relates tothe classof devices

employed for protecting electric circuits and

apparatus from the injurious effects of light-
ning-digcharges and of the generated currents
which are liable to continue to flow through
the circuits established through the lightning:-
arrester by the lightning-discharges. -

The invention relates particularly to cir-
cuits supplied by alternating electric cur-
rents. -

The object of the invention is to provide
means for withdrawing or interrupting the
arc formed by the lightning-discharge across
the lightning-arrester by the automatic ac-
tion of the current which tends to flow through
the circuit established by the lightning.

The invention consists, generally, 1n con-
structing a lightning-arrester of the usual
form with discharge-plates having confront-

ing discharge points or surfaces, one of the |

plates being designed to be connected with
the main-line conductor and the other with
the earth, and in connecting in circuit be-
tween the main line and the earth a self-in-
duction or reactive coil which will be trav-
ersed by the current flowing through the
lightning-arrester.
coil or solenoid provided with a movable core,
which will be drawn into the coil or solenold
by the flow of the current therethrough, thus
establishing an increasing reactive effect of
counter electro-motive force, the eflfect of
which will be to either extinguish the arc
across the interrupter or reduce the current
flowing to a very small amount. Forthepure
pose of insuring that the arc shall be inter-
rupted in case thecurrentbe of such strength
that the counter electro-motive force devel-

oped by the device should 1ot be sufficient to

entirely prevent its flow, a shunt-circuit may
be automatically closed around the arrester

and useful Improve-

This device consists of a

| through a reactive coil after the current

flowing has been materially reduced in
strength. This shunt-circuit is closed only
momentarily, but a sufficient length of time
to withdraw the arc from the arrester. The
opening of the shunt-circuit will not cause
a spark of sufficient-size to cause injury to
the terminals of the interrupting device, be-

cause of the reduction in the current caused

by the reactive coils. It will be evidentthat

| this form of deviceis especially applicable to

circuits using the alternating, intermittent,
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or undulatory electric currents, since the re-

duction of the current is dependent upon the

action of the reactive coils under the influ-

ence of such currents.. _ .
The invention will be described more par-
ticularly in connection with the accompany-

ing drawing, which is a diagram illustrating

the general organization of the apparatus.
Referring to the drawings, A represents a
generator of alternating, intermittent, or un-

dulatory electric currents of any suitable

character. From this generator main lines
I’ 12lead to any desired work-eircuit. There
is represented a converter C as being con-
nected with the lines L/ LA Other convert-
ers or electrical apparatus may be connected.
Leading from the line L’ there is shown a
conductor ¢/, connected with one plate b” of
the lightning-arrester B’. The other plate b
is connected by a conductor ¢’ with the earth
at B’. In theconduectord’ there is connected
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a coil or solenoid f/, provided with a movable

core g’. 'This core is suspended In any con-
venient manner, as by a lever /i, so that it
can be drawn into the solenold a greater or
Jess extent. A spring m, attaching it to the
adjusting device 7, is employed for determin-

ing the position of the core g” when at rest.

It is normally nearly withdrawn from the
coil. If, now, a lightning-discharge should
pass from the line L. to the plate 0" and across
the open space to the plate b? escaping to
the earth at E’, the tendency will be for the
generated current from the generator A to
follow through the path thus established and
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' maintain the arc. The immediate tendency -
| of both the lightning-discharge and the suc-
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1ncluded in the conductor 7+,

ceeding current is to draw the core ¢’ farther
into the coil, thus increasing the reactive ef-
fect produced thereby until, if the parts be
so proportioned, the counter electro-motive
force developed will be sufficient to nearly,
1f not quite, interrupt the flow of the current
through that circuit. The parts may be so
organized as to thus cause the interruption
of the current. In some instances, howewer,
it may be desired to have less length of wire
in the solenoid than would be required to
completely interrupt the flow of the current,
for the reason that if too great an amount of
wire 18 employed the ohmic resistance of the
circuit becones too large.
simply desired to reduce the strength of the
current to a predetermined amount, a shunt-
circuit may be closed automatically around
the plates 0’ 0% for withdrawing the arcthere-
from. This shunt-circuit may be immedi-
atelyinterrupted. Thismay be accomplished
by means of a contact-point &/, against which
the lever i is thrown by a downward move-
ment of the core. The lever /1 is connected
by a conductor 7* with the plate 0? while
the point % is connected with the plate b’ by
the conductor /. A reactive coil R may be
It will thus
be evident that the shunt-ecircuit will be
closed through the reactive coil R when the
core ¢’ 1s drawn a pretermined distance into
the solenoid f”. The current will therefore
be shunted around the lightning-arrester,
and the combined reactive effects of both the
coill R and deviece  will be opposed to the
current. ‘The lever A will immediately re-
bound from the point %’, opening this circuit

~and thus interrupting the connections en-
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tirely. This operation will be repeated when-
ever a lightning-discharge takes place across
the arrester, and the continuation of an arc
across the same will be prevented. There is
shown in connection with the line 12 a simi-
lar arrester B? having the plate b’, connected
with the line I/, and the plate 0?, connected
by the conductor ¢? through a solenoid 7=,
with the earth % The core and other ap-
paratus shown in connection with the ar-
rester B” are notrepeated in connection with

the arrester B* but it will be understood that

similar apparatus is to be applied thereto.

We claim as our invention—

1. The combination, with a generator of al-
ternating electric currents, of a lightning-
arrester connected with the circuit of the gen-
erator, and a self-adj usting reactive device
connected in the circuit of said arrester, and
consistingof acoreand asurroundingsolenoid

‘movable with reference to each other under

the influence of current traversing the coil,
for increasing the coefficient of induetion
under the influence of the current traversing
sald arrester. |

2. I'ne combination, with a generator of al-

5 ternate electric currents, of a lightning-ar-

If, therefore, it is
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rester connected therewith and an adjustable
reactive device connected in the circuit with
saild lightning-arrester. |

5. The comDbination, with a source of al-
ternating electric currents, of a lightning-ar-
rester connected therewith, a reactive coil
connected in series with the lightning-ar-
rester, and a normally-open shunt-cireuit
around said lightning-arrester.

4. T'he combination, with a source of al-
ternating electric currents, of a lightning-ar-
rester connected therewith, a reactive coil
connected in series with the lightning-ar-
rester, a normally-open shunt-circuit around
sald lightning-arrester, and a reactive coil
included in said shunt-cireuit. |

5. The combination, with a source of alter-
nating electric currents, of a lightning-ar-
rester connected therewith, a solenoid con-
nected in series with the lightning-arrester,
a core movable with reference to said solenoid
for increasing the self-induction of the same
under the influence of a current traversing
the solenoid, a circuit-closing device operated
by a relative change in position of said core
and solenoid, and a shunt-circuit around the
lightning-arrester, the connections of which
are completed by the operation of said circuit-
closing device.

6. The combination, with a source of alter-
nating electric currents, of a lightning-ar-
rester connected therewith, a solenoid con-
nected in series with the lightning-arrester,
a core movable with reference to said solenoid
for increasing the self-induction of the same
under the influence of a current traversing
the solenoid, a circuit-closing device operated
by a relative change in the position of said
core and solenoid, and a shunt-circuit around
the lightning-arrester, the connections of
which are completed by the operation of said
circuit-closing device, and means tending nor-
mally to interrupt the connections of the
shunt-cirenit.

7. 'The combination, with a source of alter-
nating electric currents, of a lightning-ar-
rester B’, a solenoid f” and its core ¢’, a
shunt-circuit +" 7° around the lightning-ar-
rester, a self-inductive device R, included in
the shunt-circuit, and a circuit-closing point
k’,through which the connections of the shunt-
circuit are completed when the core is drawn
within the solenoid.

S. A device for protecting electric circuits,
consisting of discharge-plates confronting
each other, a self-induction device or reactive
coil counected with one of said plates, a core
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movable with reference to said coil for in- |

creasing the self-induection, and a Spring or

‘welght normally tending to oppose such rela-

tive movement, thereby tending to oppose
such 1ncrease of coefficient of self-induction.

J. A device for protecting electric circuits,
consisting of discharge - plates confronting
each other, a self-induction device or reactive

125

I30



433,430 ' | 3

coil connected with one of said plates, a core | seribed our names this 28th day of June, A
movable with reference to said coil for in- | D. 1889.

creasing the self-induction, a spring or weight ALEXANDER WURTS.

normally tending to oppose such relative | -
5 movement, and a?:lorma,lly-open shunt-cireuit * OSCAR H. BALDWIN.

around the discharge device, and a reactive Witnessges: o
coll included in said shunt-circuit. _ W. D. UPTEGRAFF,
In testimony whereof we have hereunto sub- CHARLES A. TERRY,
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