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To all whom it may concerr: -
Beit known that I, HOWARD R. SARGENT, a
citizen of the United States, residing at Schen-

ectady, county of Schenectady, State of New.

York, have invented certain new and useful
Improvements in Lightning-Arresters, (Case
No. 1,741,) of which the following is a specifi-
cation. : |

This invention is adapted to be appiied to
any desired electrical apparatus for the pur-
pose of breaking arcs which may form Dbe-
tween contacts. | - |

The invention is particularly intended and
designed for application to lightning-arrest-
ers, especially for those adapted to be em-
plolyed in circuits of enormously high poten-
tial. |

It is well known that lightning-arresters
are intended to provide a path for a static

discharge, such as lightning, in order to pre-

vent injury by such discharge to machines or
apparatus connected to the line. It is also
well known that great difficulty is always
found in lichtning-arresters efficient for this
purpose on account of the tendency of the
line-current to follow the lightning discharge,
continue to arc across the dischargers of the
arrester, and thus maintain a short eircuit to
ground. This difficulty naturally increases
in proportion to the potential of the line, and
hence is very great on lines of, say, ten thou-
sand volts or more, which lines arresters con-
structed in accordance with this invention
are designed to protect. I have conceived
the idea of automatically inserting resistance
in series with the air-gaps as scon. as a light-
ning discharge has passed, so that the line-
current which tends to follow the discharge
ig blocked and cut down to such extent that
the arcs between the dischargers are broken.
Such an arrester has been found to work per-
fectly in practice and actually obviates the
difficulties hitherto encountered. A path of
low resistance is normally provided for a
lichtning discharge; but as soon as such dis-
charge has passed to earth the automatically-
inserted resistance prevents the line-current
from following through to ground.

The drawing is a face view of a lightning-
arrester which has been constructed and
found to operate satisfactorily in praectice.

il

and of any desired shape.

The parts are mounted upon an insulating-
panel P, which may be secured to a suitable
support in any desired manner. A number

of solid metallic cylinders D are mounted on

the panel by means of screws, as shown, and
the line connection is made at L with the

‘binding-post O, which is connected with the

topmost discharger D. An insulating - bar-
rier B, suitably mounted on the panel P, sepa-
rates  the dischargers from a number of
oraphite resistance-rods R, which are mount-
ed in suitable spring-clips N. These clips

‘are secured to the panel by screws Q, which
also serve as binding-posts for the connect-

ing-wires I". - From the topmost resistance-

rod extendsa grounded connection G'. These

resistancea-rods are preferably of graphite, as
stated, but may be of any suitable material
T'o the lowest me-
tallic diseharger D? is connected a binding-
post C, and from this extends a connection I
to the binding-post Q of the lowest resistance-
rod R. At the bottom of the panelis pivoted
at I a switch-piece S, provided with an adjust-

ablebalance-weight W. The left-hand end of
-the switch S is adapted to normally dip into a
mercury-cup U, provided with a connection-

piece J, in which is secured a ground-lead G.
A connection E extends from the binding-
post C of the lowest discharger D° to the
pivot-piece I of the switech S, which pivot
serves as a binding-post for the connection.
By means of this connection a path of low re-

sistance is provided for lightning through the

dischargers and across the short air-gaps be-
tween them by way of the switch and the
mercury-cup to ground. A binding-post A 18
connected to the discharger D', and between
this binding-post A and the binding-post C
or the discharger D?is connected the mag-
net-coil M by means of the leads H and H..
After a lightning discharge has passed to
oround, as described, the air-gap between
the dischargers D’ and D? is sufficient to
shunt a portion of the line-current which
may be arcing across the gaps through the
coil M, and in such case the magnet will draw
up its core K, which is attached to the switch
S at X, so that the ground-circuit will be
broken atthe mercury-cup. Thecore Kiscar-

| ried by a non-magnetic portion T, provided
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paratively short movement, so that the switeh
will not be opened more than about a couple
of inches. It is only necessary that the
switch open sufficiently far so that the resist-
ance of the gap between the end of the switeh
and the mercury-cup will be greater than that
through the resistance-rods R. As soon as
the circuit at the switeh is completely broken
the line-current tending to fiow through the
dischargers across the air-gaps is obliged to
pass through the resistance R to ground.
This resistance blocks the line-current and
so cuts 1t down that the arcs across the air-
gaps are extinguished, the magnet M is de-
energized, and the switeh drops toits normal
enﬂaﬂ'ement in contact with the mercury in
t,he cup U.

It has long been known in this art that a
resistance eould beadvantageously employed

in series with the air-gaps for the purpose of

cutting down the line-current tending to fol-
low a lightning discharge. It has also been
suggested to employ an electromagnet for
automatically breaking the ground-circuit or
Increasing the distance between the dis-
chargers. In the case of the resistance the
latter was permanently in series with the air-
gaps and formed a serious barrier to the pas-
sage of the lightning discharge. In the case
of the switch in the ground connection there
was great difficulty with arcing at the switch-
contacts, and 1t was necessary to provide a
switch having a very great range of move-
ment for the purpose of completely break-
ing the circuit. Fuarthermore, when the
ground-circuit has such a long break in it a
secondary discharge of lightning was liable to
take place, which would destroy the insula-
tion of apparatus on the line in preference to
jumping such a wide gap.

- As described above, I have conceived the
1dea of inserting a finite resistance in shunt
to the switch and have found that this re-
sistance may be so small that the line-current
tending to follow the lightning discharge will
pass through it to ground in preference to

the short air-gap at the switch, and at the

same time the resistance may be sufficiently
large to block the line-current and break the
arcs between the dischargers. Furthermore,
a8 this resistance is not normally in series
with the air-gaps, it forms no obstruetion to
alightning discharge. Ihave found, further,
that this resistance may be large enough to
block the line-current and at the same time
be substantially small enough to permit a sec-
ondary lightning discharge to pass through
1t to ground at a time when the switech S is
opened. There is this important advantage
over the arrester wherein the ground-circuit
was entirely broken by an eleetlomabnet
that in this case means is always provided
for the safe conduction of a lightning dis-
charge to ground. Asthe break atthe smteh
I8 not wreat there may be occasions where

| Tacts.

|
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‘with a keeper V, and the core has a com- | the lightning will prefer to jump this break;
but in any case the switch and the resistance

can be so designed that the better path of the
two for a llﬂ‘hDHII]ﬂ‘ discharge is a better pd.th
than any obher on the lme

Yery many variations can be made in the
construciion and electrical connections of
lightning - arresters or. other apparatus em-
bodying my invention without going beyond
the limits of the invention, which compre-
hends, broadly, the idea of automatically in-
serting a definite resistance in series between
contacts at which an arc may be formed in
order to break the arc. - As, for example, in
the case of the lightning-arrester itself the
coll of the magnet M may be connected in

i series with the air-gaps, and it has been found

that an arrester so constructed operates sat-
1sfactorily. However, a series coil serves as
a reactance in the lightning-circuit and as
such 18 objectionable, and therefore the coil
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80

is preferably connected in shunt to a resist- -

ance in the circuit of the dischargers or con-
Thisresistance in the caseshownin the
drawingistheair-gap between the dischargers
D’ and D2 and it may be that this smn*le
gap may not be found sufﬁcient, and in such
case the number of air-gaps shunted by the
coll would of course be increased. It should
be noted that the coil M is connected around
the lower dischargers and is separated from
the line by a large number of air-gaps. This
is in order that considerable resistance may
be inserted between the line and the magnet,
so that the latter will not normally be ener-
gized to raise the switech S outof the mercury-
cup. There are many other ways well known
to those skilled in the art by which the resist-
ance may be cut in series with the contacts.

KEnough has been said to indicate that I
cousider myself the first to conceive the idea,
of automatically inserting a definite resist-
ance in series with contacts between which
an arc may be formed in order to break the
arc and that I am the first to conceive the
idea of applying this conception to a light-
ning-arrester for high-potential circuits. It
has also been shown how the invention may
be applied in practice and that the invention
has been already demonstrated to have great
plaemcal value.

What I claim as new, and desire to secure
by Letters Patent of the United States, 18—

1. Adevice for breakingelectrie ares, which
comprises contacts between which an are may
be formed, in combination with a definite re-
sistance, and means which automatically cuts
the 195181:&1:10@ in series with the are.

2. Adeviceforbreakingelectric arcs, which

comprises contacts between which an are may
be formed, in combination with a definite re-
sistance, and an electromagnet energized by
the current of the circuit elosed by the arc,
which magnet cuts the resistance in series
with the arec.

3. Adevicefor breaking electric ares,which
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comprises contacts between which an arc may
be formed, in combination with a definite re-
sistance, and an electromagnet connected In
shunt to the circuit closed by the are, which
magnet cuts the resistance in series with the
arc.

4. Adeviceforbreakingelectricarcs,which
comprises contacts between whichan arcmay
be formed, in combination with a definite re-
sistanee, and an electromagnet in shunt to
the circuit closed by the are, which magnet
is adapted to receive sutficient current to cut
the resistance in series with the contacts
when an arc is formed between them.

5. Adevice forbreakingelectricarcs,which
comprises contacts between which an arec may
be formed, in combination with a definite
normallyinoperative resistance, and an elec-
tromagnet which places said resistance op-
eratwely in series with the arc.

6. A device for breakingelectric arcs, com-
prising contacts between which an arc may

be formed, in combination with a normally

short-circuited resistance in series with said

contacts, and an electromagnet which opens

the short circuit to such extent that the re-
sistance in the air-gap therein 1s greater rhan
in sald resisfance.

7. In alightning-arrester, the combination

with dischargers connected between line and
ground and including an air-gap between
them, of a definite resistance, and means
which automatically cuts the resistance in
series with the air-gap.

8. In alightning-arrester, the combmdtlon

with dI&Cb&PQ'eIS connected between line and

oround and including air-gaps between them,
of a definite resistance, and an electromagnet
energized by the current which flows
the gaps, which magnet cuts the resistance
in series with said gaps.

9. In alightning-arrester, the combination
with dischargers connected between line and
oround and includingair-gaps between them,
of an ohmic resistance of non-gaseous mate-

rial, and an electromagnet in shunt to a por-
tion of the grounded discharge-circuit, which
owing from-

magnet is energized by current
said circuit to cut the resistance in series
with the air-gaps.

10. Inalightning-arrester,the combination
with dischargers connected between line and
ground and including air-gaps between then,
of a definite resistance, and an electromagnet
in shunt to asufficient number of the air-gaps
to receive sufficient current to enable 1t to
cut said resistance in series with said gaps.

11. Inalightning-arrester,the combination
with dischargers connected between line and
ground and including air-gaps between tnem,
of a normally short-circuited resistance in

series with the air-gaps, and an electromag- |

ACross

net which opens the short cireuit amund said

resistance.

31

12. Inalightning-arrester,the combination 635

with dlSCJ&l‘ﬂ'e“S eonneeted between line and
ground and meludm o air-gaps between them,
of a normally shorl:-cireuited resistance in
series with said air-gaps, and an electromag-
net which opens the short eircuit to such ex-
tent that the resistance of the air-gap therein
is ereater than said resistance.

13. Inalightning-arrester,the combination
with dischargers connected between line and
ground and including air-gaps between them,
of a switeh in the ground connection, a re-
sistance in shunt to the switch, and an elec-
tromagnet which is energized by current flow-
ing throun'h the dlschawers to open the
SWltGh

with dlSChdI‘UeI‘B eonnected between line and
oround and 111(3111(11[]'3‘ air-gaps between them,

and a switch havmu' a short range of move-

ment in the ground connection, a def.nite re-
sistance in shunt to the switch, and an elec-
tromagnet energized by current flowing
through the dischargers to open the switch,
said resistance being small enough to form a

path for the current so that the civeuit at the

switeh will be broken by the short movement
of the switch, and said resistance being large
enough toreduce the current flowing through
the dischargers to stop the arcing between

' the latter.

15. Inalightning-arrester,the combination
with dischargers connected between line and

ground and including air-gaps between them,

of a switeh in the ground connection, a re-
sistance in shunt to the switeh, and an elec-
tromagnet for the switeh having a sufficient
number of said air-gaps in series between

itself and the line to prevent its being nor-
mally energized by the line-current, and con-

nected in shunt to a sufficient number of said
air-gaps totake current when the hne-eurrent
follows a lightning discharge.

16. In alwhtmnn'-arrester the combination
with dIS{"h::'LI' oErs eonnected between line and
ground and mcludmg air-gaps between them,
of a resistance in the ground connection, a

switch in shunt to the resistance, and an elec-

tromagnet for opening the switch; the break

at the switech, and the resistance, each being

of such nature that a secondary lightning dis-
charge will pass across one or throun*h the
O‘Lhm‘ in preference to the line 1118111&,‘51011

In witness whereof 1 have hereunto set my

‘hand this 25th day of March, 1901.

HOWARD R. SARGENT.

Witnesses: _
BENnJaAMIN B, HULL,
FRED RUSS.
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