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To all whom it may concern:

Be it known that I, Fuauer E. F. Crerem-

10N, a citizen of the United States, residing
at Schenectady, county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Protective
Devices, of which the following is a specifi-
cation. .

My invention relates to protective devices
for electrical conductors and more particu-
larly to protective devices of the type in
which a spark gap is interposed between a
conductor and the ground to relieve the
conductor of abnormal voltages.

A common type of protective devices
comprises two electrodes separated by a gap
of certain length, the one electrode connect-
ed to ground and the other to a conductor.
Tf the potential on the conductor increases
beyond the normal, a disruptive discharge
takes place between the two electrodes and
reduces the voltage on the conductor to nor-
mal. The disruptive discharge vaporizes
minute particles of the electrodes and this
vapor tends to move across the gap with a
velocity depending upon the molecular
weight of the material of which the elec-
trode is composed. As soon as the vapor
from either electrode extends across the gap,
a conducting path is formed through which
current flows, forming an arc. Since an arc
from the conductor to ground will destroy
the electrodes if it persists and is usually of
o character to form an arcing ground and
set up very severe electrical disturbances on
the conductor, various devices for extin-
ouishing the arc as quickly as possible have
been used, none of which are operative until
after the arc has been established, so that
the disturbances on the conductor and dam-
age to the apparatus due to the presence of
an arcing ground on the system are not pre-
vented.

The object of my invention is to provide
a protective device which will quickly re-
lieve the conductor of abnormal voltage and
entirely prevent the formation of an arc be-
tween the conductor and the ground, so that
the disadvantages arising from the presence
of the arc are avoided.

A further object of my invention is to ar-

range a protective device having electrodes
separated by a spark gap so arranged that
any desired insulating fluid or gas may be
used as a dielectric between the electrodes.

In carrying out my invention I arrange
the protective device so that a disruptive
discharge may take place and relieve the
conductor of abnormal voltage, but the for-
mation of an arc to ground is prevented.
In the preferred arrangement an electrode
connected to the conductor is separated from
another electrode connected to ground by a
spark gap which breaks down as soon as the
voltage in the conductor becomes abnormal,
and a jet or blast of insulating fluid, such as
air, is caused to flow over the electrodes
with such velocity that the arc never forms.
This result is attained when the velocity of
the insulating fluid is greater than the ve-
locity with which the vapor of the electrode
moves away from the electrode, so that the
vapor from the electrode is carried away
from the spark gap so rapidly that the gap
is never bridged by the vapor from either
electrode. The fluid between the electrodes
which has been ionized by the disruptive
discharge is continually swept away and re-
placed by fresh, cool insulating fluid, so that
the disruptive discharge ceases the instant
thelvoltage for the conductor becomes nor-
mal.

The arc always starts from the negative

clectrode and the blast or jet of insulating
fuid should be directed so as to carry the
vapor from the negative electrode away
from the spark gap. Many different ar-
rangements may be used to make sure that
the jet of insulating fluid will carry the
vapor from the negative electrode away
from the spark gap, but in the preferred ar-
rangement two spark gaps are connected in
ceries and the insulating fluid is caused to
flow in one direction in one gap and in the
other direction in the other gap, so that the
discharge may start through the two gaps
in either direction and a jet of insulating
fluid will be flowing in the proper direction
to carry the vapor of the negative electrode
away from the spark gap.

To permit the use of any desired insulat-
ing fluid, such as nitrogen or other inert
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gas, the electrodes are placed in a closed Sys-
tem of piping through which the desired -
sulating fluid is circulated at the proper
speed, and if desired, a drier may be insert-
ed in the system of the piping to abstract
all moisture from the insulating fluid, theie-
by rendering it more effective.

My invention will best be understood in
connection with the accompanying draw-
ing which is merely an illustration of one
embodiment of my ‘invention as applied to
a three-phase system, although the invention
is applicable ‘to any electrical conductor
which is subjected to abnormal voltages,

In the form of the invention shown in the
drawing, a spark gap arrester is used com-
prising electrodes 1 separated by a spark
gap formed by a passage 2 in an insulating
sleeve 3 of porcelain or other suitable mate-
rial which carries the electrodes at each end
on conducting plates 4 inserted in the sleeve,
The insulating fluid Aows into the sleeve and
through the gap by means of passages 5 ex-
tending through the electrodes 1 and open-
ing into the passage 2. The electrical con-
nections to the arrester are made through
the plates 4, and when abnormal voltage oc-
curs a disraptive discharge takes place from
one to the other of the electrodes 1 through
the current of insulating fluid flowing
through the passage 2.

In order to prevent an arc following the
disruptive discharge between the electrodes
1, I provide means for causing a flow of in-
sulating fluid through the passage 2 over one
of the electrodes at a greater velocity than
the velocity with which the vapor from the
electrode moves through the gap so that the
vapor from the electrode cannot follow the
disruptive discharge across the gap or pas-
sage 2 to the other electrode and form 2 con-
ducting path. Any suitable means for caus-
ing a flow of nsulating fluid may be used,
but the preferred arrangement as shown on
the drawing, comprises an insulating fluid
supply tank 6 connected through a drier 7
and a pipe 8 with a compressor or similar
device 9, which delivers the insulating Auid
under suitable pressure through a pipe 10
to a reservoir 11 provided with a drain-cock
12 by means of which the entrained moisture
may be removed. The insulating Auid under
pressure passes from the reservoir 11 through
pipe 13 to a metallic manifold 14 connected
to the various spark gap arresters through
the pipes 5, and these arresters in tarn are
connected through the return pipes 15, 16, 17
and 18 to a collecting manifold 19, which de-
livers back to the reservoir 6 through a pipe
20.  The whole arrangement constitutes a
closed system of piping by means of which
a constant circulation of the insulating fluid
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may be maintained at the proper speed
through the various spark gap arresters,

The arrangement shown in the drawing is
adapted for a three-phase system and three
spark gap arresters are connected to the
three phases of the system by means of
wires 21.  These wires are attached to the
metallic heads 4 of the respective arresters
and the opposite heads 4 of these arresters
are connected through wires 22 to the metal-
lic manifold and thence through a wire 23
to the upper electrode 1 of another spark gap
arrester, which has its lower electrode 1 con-
nected by a wire 24 to ground. There is
therefore a path from each phase through a
spark gap ‘arvester to the manifold and
thence through another spark gap arrester
In series with the first to ground. The mani-
fold 14 is connected to one electrodo of each
of the spark gap arresters, and insulating
fluid is cireulated through each of the ar-
resters, at such a velocity that no are can
form. ~As shown in the drawing the mani-
fold 14 acts as a bus-bar for the wires 292
from the three spark gap arresters and is in
turn connected to ground through a single
spark gap arrester.

The operation of the device is as follows:
The compressor 9 maintains the insulating
fluid in a closed system under such pressure
that the rate of flow through the pagsages 2
of the various spark gap arresters is con-
siderably greater than the velocity with
which the vapor fron: the eloctrodes i moves
across the spark gap. If the electrodes are
made of platinum, the vapor will move
across the spark gap at approximately 1400
feet per second, while the velocity with
which the insulating flnid flows throngh the
passage 2 would be about 2000 feet per sec-
ond, so that it will be impossible for the
platinum vapor to move across the gap
against the stream of insulating fluid How-
ing at a considerable greater rate than that
at which the vapor can move, Tf under
these circumstances the voltage on the con-
ductor becomes abnormal, the dielectric be-
tween the electrodes of the spark gap ar-
rester breaks down and a disruptive dis-
charge takes place through the passage 2
from one electrode 1 to the other, generating
from one of the electrodes a small amount
of vapor which tends to move through the
passage 2 and establish a conducting path
from one electrode to the other, but is un-
able to do so on account of the jet of in-
sulating fluid, which is moving at such a
velocity that it continually sweeps the elec-
trode vapor back over the electrode and
away from the passage 2. This also causes

the ionized fluid between the electrodes to
and replaced by

be continually removed
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fresh, cool insulating fluid, so that as soon
as the voltage on the conductor becomes nor-
mal the resistance of the dielectric 1s so
great that the disruptive discharge is no
longer maintained and no disturbances are
set up upon the conductor because an arc
is never formed.

With the arrangement shown in the draw-
ing, if the electrode 1 connected to ground is
negative, the jet of insulating fluid through
the lower spark gap arrester is moving in the
right direction to prevent the formation of
an arc, while if one of the electrodes con-
nected to the conductor is negative the jet
of insulating fluid passing through the
spark gap arrester between the manifold
and the conductor is moving in the proper
direction to prevent an arc.

My invention is not limited to the precise
form shown, but may be embodied in many
other forms than that shown and described,
and the annexed claims are intended to cover
all changes and modifications within the
spirit and scope of my invention.

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

1. A lightning arrester comprising elec-
trodes separated by a spark gap of constant
length, and means for developing in a direc-
tion opposite to the movement of the vapor
liberated from said electrodes a gas blast
having a velocity greater than the velocity
with which said vapor moves across said
gap, whereby sald vapor is carried away
from the gap and thereby the formation of
an arc is prevented when a disruptive dis-
charge takes place between said electrodes.

9. In a protective device, the combination
with electrodes separated by a_gap of con-
stant length, of means for causing a flow of
insulating fluid away from said gap over
one of said electrodes at a greater velocity
than that with which the vapor from said
electrode moves across the gap.

3. In a protective device, the combination
with electrodes separated by a gap of con-
stant length, of means for causing a flow of
insulating fluid over the negative electrode
at a velocity greater than the velocity with
which the vapor from said electrode follows
a disruptive discharge across the gap.

4. Tn a protective device, the combination
with the line conductors of the distributing
system, of two spark gaps between each con-
ductor and ground, and means for causing

o flow of insulating fluid through one of said

gaps in one direction and through the other
gap in the opposite direction.

5. In a protective device, the combination
with electrodes connected to a conductor
and to ground and separated by a gap of
constant length, of means for causing a flow
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of insulating fluid away from said gap over
both electrodes at a velocity greater than the
velocity with which the vapor from either
of said electrodes moves across the gap.

6. In a protective device, the combination
with electrodes separated by gaps, of means
for causing a flow of insulating fluid along
the path of disruptive discharge so that the
direction of flow over at least two gaps in
series is in opposite directions.

7. In a protective device, the combination
with electrodes arranged to form a plurality
of spark gaps in series, of means for causing
a flow of insulating fluid through one gap
in one direction and through another gap in

65

70

75

another direction to prevent the formation

of arcs across said gaps.

8. Tn a protective device, the combination
with electrodes separated by a gap of con-
stant length, of a closed system of piping to
direct a flow of fluid fhrough said gap,
and means for circulating insulating fluid
through said system at 2 velocity greater
than the velocity with which the vapor of
said electrodes moves across said gap and
thereby sweeping the electrode vapors out
of said gap to prevent a flow of current
across sald gap.

9. In a protective device,
with electrodes separated by an air gap, of
a closed system of piping to direct a flow of
fluid through said gap, a drier included in
said system, and means for circulating insu-
lating fluid through said system to prevent
the formation of an arec.

10. In a protective device for polyphase
systems, the combination with a spark gap
arrester comprising electrodes mounted in
an insulating sleeve with a gap between them
connected to each phase and all connected in
ceries with a similar arrester to ground, of
means for causing a flow of insulating fluid
through said gaps toward the electrodes con-
nected to the phases and toward the electrode
connected to ground.

11. In a protective device for polyphase
systems, the combination with a spark gap
arrester comprising electrodes mounted in an
insulating sleeve with a gap between them
connected to each phase and all connected in
ceries with a similar arrester to ground, of
2 manifold connected to the sleeves of all
caid arresters, means for applying insulat-
ing fluid under pressure to said manifold,
and a return pipe from said sleeves to said
means, whereby insulating fluid is circulated
through the gaps of said arresters to prevent
the formation of arcs.

12. In a protective device for polyphase
systems, the combination with a spark gap
arrester comprising electrodes mounted in
an insulating sleeve with a gap between

the combination
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them connected to each phase and all
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con- | to said means

nected in series with a similar arrester to | system.

ground, of means for supplying insulating

fluid under pressure to said sleeves at or
opposite the gaps from the electrodes
nected to the phases and orifice opposit

to form a closed circulating 10

In witness whereof, T have hereunto set

ifices | my hand this 16th day of September, 1907,

con-
e the

electrode connected to ground, and return Witnesses:

pipes leading from said sleeves at orifices on

the same side of the gaps as said electrodes Marcare

Copies of this patent may be obtained for fiv

¢ cents each, by addressin

Washington, B, ¢.”

ELMER E. F. CREIGHTON.

Bexgarrnx B. How,

T . Wooriry.

g the “ Commissioner of Patents,




