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To all whom it may concern:
Be it known that I, AXEL ERSTROM, a citi-
zen of the United States, residing at Schenec-

tady, in the county of Schenectady, State of

New York, have invented certain new and
useful Improvements in Lightning-Arresters,
(Case No. 404,) of which the following is a
specification.

Myinvention relates to lightning-arresters,
and has foritsobject to provide an apparatus
of this description which shall be  efficient
and reliable in operation, able to take care of
a number of static discharges in succession,
and yet which shall maintain a substantially
constant resistance, so that lightning-dis-
charges maynot be diverted from the ground
path provided for them into the line-circuit
through the machines to be protected or the
line-current follow the static discharge by
lessening the resistance of the ground con-
nection. To this end Tarrange thelightning-
arrester with a number of spark-gaps in se-
ries, and to those of the electrodes nearest to
the ground in the series I connect fuses in
multiple to the ground-terminal. By this ar-
rangement the lightning or static discharge
Passes across the series of spark-gaps until
it reaches one of the electrodes connected by
a fuse with the ground-terminal, when it
passes overthis conductor to earth. The line-
current, if it have sufficient potential to
bridge the spark-gaps, also passes by the fuse.
This latter is, however, made of small ca-
pacity and is readily ruptured by excess of
current. There may of course be as many
fuses as may be desirable. With the rup-
ture of each fuse an additional gap would be
introduced in the seriesof spark-gaps in the
arrvester. The passage of the line-current is
also liable to melt the electrodes slightly, so
that the resistance of the several gaps may
be decreased. For this reason I prefer as
the basis of my improved arrester to employ
one of the so-called ““ball” type, in which a
series of brass or composition balls are ar-
ranged upon a base of insulating material,
the balls being rotatable about the studs af-
fixing them to the base.

The accompanying drawings show an em-
bodiment of my invention, Figures 1 and 2
being a frontandside elevation, respectively,

of alightning-arrester constructed according
to its prineciples.

A is the base of the apparatus. :

B B are the balls or ¢lectrodes. C C are the
conductors leading from the lower ones of
these electrodes to the fuses, (indicated at D.)
The path of the discharge would be from the
line L through the series of spark-gaps and
over one of the conductors C to one of the
fuses D, which are connected in multiple, and
to the ground-terminal G. The fuse and its
connector forming a circuit of low resistance,
the discharge would ordinarily take this path.

A mnon-inductive resistance might DLe in-
cluded in the ground-circuit with this light-
ning-arrester and an inductive coil in the
line between the arrester and dynamo. I
have not illustrated these devices, however,
as they are well understood in the art and ave
not claimed by me.

The operation of the device as thus de-
seribed is briefly as follows: After each dis-
charge it will be found that one of the gaps,
sometimes more, will be partly bridged by
the fusion of the electrodes, and the resist-
ance of the arrester will be thus decreased.
Its efficiency is also deecreased, the line-cur-
rent following the discharge more readily;
but as each discharge takes place a new gap
is introduced into the line by the melting of
one of the fuses, sothatthesubstantial equal-
ity of resistance to which I have referred is
maintained.

The essential feature, therefore, of my in-
vention ismaintaining the substantial equal-
ity of resistance across the terminals of the
lightning-arvester, and this is obtained by
employing a number of spark-gaps in series,
and means for increasing the number when
the resistance of one of the gapsis diminished.

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

1. A lightning-arrester comprising a numn-
ber of spark-gaps in series, of a kind to have
their resistance decreased by use, combined
with means controlled DLy such decrease in
resistance,for increasing the number of spavk-
gaps in series.

2. A lightning-arrester comprising a num-
ber of spark-gaps in series, a part of those
in series being short-cireuited, and means for
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opening the short circuit as the resistance of
the gaps already operating decreases.

3. A lightning-arrester comprising a num-
ber of sparh-baps in series, the electrodes of
the spark-gaps nearest the ground-terminal
being connected to that terminal by a num-
ber of fuses arranged in multiple.

4. A lightning-arrester comprising a num-

ber of spark-gapsinseries, the electrodes be-
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ing substantially of ball shape, and those 1o

nealest the ground-terminal being connected
thereto by Luses
In witness whereof I have hereunto set my
hand this 13th day of May, 1890.
AXEL E KSTROM.
Witnesses:
B. B. v,
E.W. Capy.




