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This invention relates to electric arc extin-
guishing devices for the protection of electric
power circuits such as lightning arresters and the
like.

Of the various devices which have been em-
ployed for the protection oi such circuits against
harmiful over-voltages, the simple arc gap is par-
ticularly effective for initiating an arc and dis-
charging the over-voltage to ground. However,
once such an arc is established, the simple gap
alone has a disadvantage in that it permits the
dynamic voltage of the line to maintain the arc
whereby power current is discharged after the
surge or over-voltage has terminated. To limit
such flow of power current, many eiements have
been employed in combination with an arc gap.
Por example, a coil or winding in series with an
arc gap has been provided in some devices so that
the magnetic flux from the winding will move
the arc into a chamber where it will b2 elongated
and thus more easily extinguished by an arc
extinguishing gas given off from the walls of the
chambper. In other devices, the expulsicn action
of a gas generated by the heat of an arc is utilized
50 as-to elongate the arc. In the former case,
however, the arc is usually elongated a maximum
length limited by the confines of the chamber the
size of which is in turn limited by practical con-
siderations after which it is moved without any
further increase in length so that thereafter ex-
tinguishment is entirely dependent upon the arc
extinguishing gas which is not always effective.
In the latter case, the length to which the arc
can be elongated by the expulsion action of a gas
is, like the former case, limited by practical con-
siderations as to the permissible size of the device
involved.

It is thersfore an object of this invention to
provide a compact arc extinguishing device which
is practical in size but in which an arc may be
elongated to a relatively great length to effect
extinguishment thereof.

It is also an object of this invention tc provide
arc extinguishing deviees of the expulsion type in
which the gas blast given off upon the initiation
of an arc moves one terminal of the are, in the
direction in which the gas is traveling, away from
the other terminal.

It is a further ohject of this invention to pro-
vide an improved arc extinguishing device which
comprises a minimum of elements compactly
arranged and, therefore, can be produced at a
relatively low cost.

In accordance with fthis invention I provide
within a body of gas evolvable insulating material
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an arcing chamber having a spiral configuration
which is completely enclosed with the exception
of the cuter end thereoi which is vented fo the
atmosphere. To define an arc gap within the
chamber an electrode is provided which is cen-
irally positioned at the inner end of the chamber
and spaced from the inner end of another and
elongated  electrode which extends . spirally
through the chamber to the vented end thereof
whereby a terminal of an arc once established
across the gap is moved by a gas blast resulting
irom the heat of the arc along the spiral electrode
and thereby elongated to effect extinguishment
thereof.

The invention will be better understood from
the following description when taken in connec-
tion with the accompanying drawing and the

cope of the inyention will be pointed out in the

appended claims. In the drawing, Fig. 1 repre-
sents a top or plan view of a device embodying my
invention partly broken away and partly in sec~
tion to better show fthe arrangement of a pair
of electrodes and the configuration of an arcing
chamber therein and Fig. 2 is a section taken on
the line 2-—2 of Fig. 1.

Referring now to the details of the device iilus-
trated, a body of insulating material is provided
comprising, in the particular embodiment shown,
2 pair of abutting blocks or slabs {9 and i
formed of fiber or other similar material which
is eapable of eveolving an arc extinguishing gas
when subjected to the heat of an arc. A groove
or slot 12 having a spiral configuration and ex-
tending fo an edge of the block {1, is provided
in the surface 13, while a similar groove is pro-
vided in the opposing and abutting surface of the
block i6. Since corresponding raised portions of
thess opposing surfaces between the turns of the
spiral grooves are in abutiing engagement, the
pair of opposed greoves define a chamber 14
within the blocks which has a spiral configuration
and which is completely enclosed with the excep-
ticn of the outer end thereof which is vented to
the atmosphere. Centrally positioned at the in-
ner end of spiral chamber 4 and in communica-
tion therewith, there is provided an electrode {5
which, as illustrated, may be the head of a bolt
the threads of which are engageable with a nut
16. A second or elongated electrode 17 is pro-
vided within spiral chamber {4, preferably adja-
cent to the cuter curved surface thereof, and
extending spirally therethrough to the outer or
vented end thereof. The inner end {8 of elon~
gated or spiral electrode 17 is spaced a predeter~
mined distance from and in communication with
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centrally positioned electrode {5 to define an are
gap therebetween. Preferably the depth of a
portion 18 hetween electrode 15 and the inner end
of electrode 17, of either or both the spiral grooves
in blocks {9 and 11, is made less than the depth
of the balance of the grooves so as to define a
constricted portion 2§ at the inner end of-spiral
chamber 14. At a point adjacent the inner ex-
tremity thereof, elongated electrode (7 is elec~
trically connected, as better illustrated in Fig. 2,
to a terminal 2! which may be the head of an-
other bolt similar to electrode {5 and which in
turn is represented as being connected through
conductor 22 to ground while electrede {5 is rep~
resented as being electrically connected through
a conductor 23 to a power distribution line 24.
To avoid subjecting the blocks 1§ and {f to con-
tinuous high voltage stresses under normal con-
ditions, a series gap 23’ is provided in conductor
22 between the line 24 and the device. Blocks {8
and i{ may be maintained in abutting engage-
ment in any suitable manner such as by through
bolts 28 and nuts 26 as llustrated. While I have
shown and described an arc extinguishing device

having a spiral arcing chamber defined by grooves .-

in a pair of blocks of insulating material, it will,
-of -course, be -evident to those skilled in the art
that so long as the walls of the spiral chamber
are substantially defined by insulating material,
whether in one piece or any number of pieces, my
invention will not be departed from.

Under normal circuit conditions there will be
no current across the gap 23’ and between cen-
tral electrode 15 and the inner end (8 of elec-
trode 17.
overvoltage appears on line 24 it will first break
down both gaps and establish a current there-
through to ground. After the transient has been
dissipated, a power current would tend to follow
the same path except that the heat of the arc
between the closely spaced surfaces in the cham-
ber, especially at the constricted portion 20 where
the arc must initially he established, will precipi-
tate the evolution of a gas blast therefrom which
must travel arcund and through the spiral cham-
ber 14 to the atmosphere. In doing so the pres-
sure of the blast will ke effective to move the
terminal of the arc on the electrode {7 with it
whereby the length of the arc will be elongated

to the extent that it will eventually be extin- -

guished within the spiral chamber due to the
resulting reduction in magnitude of the power
current and high arc voltage. Although the
movement of the arc terminal along electrode
17 is caused primarily by the gas blast the mag~
netic field resulting from the passage of current
through this electrode will also tend to aid the
blast in this movement.

Thus, an arc extinguishing device has been
provided wherein an arc may be extinguished
as a result of being elongated to an exception-
ally angd relatively great length while at the same
time the dimensions and size of the device have
been maintained within practical limitations.
Moreover, since additional elements such as a
resistor -or a coil is unnecessary in that an arc
is effectively -extinguished primarily because of
the elongation thereof, the device, as well as
being compact, is relatively simple and, therefore,
less -costly than many prior arc extinguishing
devices. .

While I have, in accordance with the patent
statutes, shown and described a particular em-
bodiment of my invention, changes or modifica-

tions withoui departing from the invention will "

If a dangerously high transient or ..
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be obvious to those skilled in the art and I, there-
fore, aim in the appended claims to cover all
such changes or modifications as fall within the
true spirit and scope of my invention.

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

1. An arc extinguishing structure comprising
a body of gas evolvable insulating material, a
central electrode, an arcing chamber having a

} spiral configuration within said body, said cham-

ber having a constricted portion at one end there-
of in communication with a portion of said cen-
tral electrode, the opposite end of said chamber
being vented to the atmosphere, an elongated
electrode having one end thereof spaced from
and in communication through said constricted
portion of said chamber with said central elec-
trode, said elongated electrode extending spirally
through said chamber to the vented end thereof.

2. An arc extinguishing structure comprising
a body of gas evolvable insulating material, an
arcing chamber having a spiral configuration
within said body, an electrods centrally posi-
tioned within said kody so as to be in communi-
cation with the inner end of said spiral chamber,
the outer end of said chamber being vented to
the atmosphere and an elongated electrode posi-
tioned within said chamber and extending spi-
rally therethrough to said vented end thereof,
the inner end of said elongated electrode being
spaced from said centrally positioned electrode
so as to define an arc gap therebetween.

3. .An arc extinguishing device comprising a
pair of abutting blocks of insulating material,
grooves having a spiral configuration being re-
spectively in the opposing surfaces of said blocks
with the outer end of said grooves terminating
respectively at edges thereof, said grooves being
respectively opposed with the raised portions be-
tween the spiral turns in one block in abutting
engagement with the corresponding raised por-
tions between the spiral turns in the other block
to define an enclosed spiral chamber having the
outer end thereof vented to the atmosphere, an
electrode cenfrally positioned and in communi-
cation with the inner end of said spiral chamber
and an elongated electrode positioned within saic
chamber and extending spirally therethrough to
said vented end thereof, the inner end of said
elongated electrode being spaced from said cen-
trally positioned electrode whereby an arc gap
is defined therebetween. : i

4. An arc extinguishing device comprising a
pair of abutting blocks -of insulating material,
grooves having a spiral configuration being re-
spectively in oppesing surfaces of said blocks with
the outer end of said grooves terminating respec-
tively at edges thereof, said grooves being respec-
tively opposed with the raised portions between
the spiral turns in one block in abutting engage-
ment with the corresponding raised portions be-
tween the spiral turns in the other block to define
an enclosed spiral chamber having the outer end
thereof vented to the atmosphere, an electrode

5 centrally positioned and in communication with

the inner end of said spiral chamber and an
elongated electrode positioned contiguous to the
outer wall of said chamber and extending spirally
therethrough to said vented end thereof, the in-
ner end of said elongated electrode being spaced
from said centrally positioned electrode so as to
define an arc gap thersbetween.

5. An arc extinguishing structure comprising
a pair of blocks of insulating material, a groove
having a spiral configuration in a surface of at
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least one of said blocks with the outer end of
said groove terminating at an edge thereof, a
portion of said groove at the inner end thereof
having a depth less than the balance of said
groove and the raised portions of said surface
between the spiral turns of said groove in abut-
ting engagement with a surface of the other of
said blocks to define an enclosad spiral chamber
having a constricted portion at the inner end
thereof and the outer end vented to the atmos-
phere, an electrode centrally disposed and in
communication with said constricted portion of
said spiral chamber, an elongated electrode posi-
tioned within said chamber and extending spi-
rally therethrough to said vented end thereof,
the inner end of said elongated electrode being
spaced from said centrally disposed electrode and
in communication therewith through said con-
stricted portion of said chamber to define an arc
gap therebetween whereby one end of an are
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6
established between said electrodes will be moved
by the gas given off from said blocks outwardly
along said elongated electrode and thereby ex-
tinguished and means for maintaining said blocks
in engagement.
JOHN W. KALB.
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