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3 Claims.

"The present invention relates to lightning ar-
resters and, more particuiarly, to a lightning ar-
rester of the expulsion type which is especially
suitable for relatively low voltage ratings.

Lightning arresters of the expulsion type con-
sist essentially of spaced electrodes disposed in
a vented arcing chamber, which is lined with, or
contains, insulating material of a type which
evolves gas when heated by an arc. When a dis-
charge occurs, an arc is established between the
electrodes within the arcing chamber and a large
quantity of substantially un-ionized gas is
evolved, which is expelled in a blast through the
vent, delonizing the .are path and blowing out the
arc to interrupt the power current which tends
to flow through the arrester after a surge has
been discharged. In the usual construction of
lightning arresters of this type, the electrodes are
disposed at opposite ends of a tubular structure
of gas-evolving material, which forms the arcing
chamber, 2 plug or filler often being placed within
the tubular structure to restrict the arc path and
to increase the amount of gas-evolving material
exposed to the arc. Thus, the arc path between
the electrodes extends longitudinally of the ar-
rester in this conventional construetion, and the
arrester is relatively long, and may have a rela-
tively long gap between the electrodes.

The principal object of the present invention is
to provide a lightning arrester of the expulsion
type which is of relatively small size and low cost,
but which has performance and protective char-
acteristics which are as good as, or better than,
those of arresters of conventional construction.

Another object of the invention is to provide
an expulsion-type lightning arrester in which the
arc path between the electrodes extends trans-
versely of the arrester. This construetion results
in an arrester of relatively small size and low
cost, as compared to conventional constructions,
but without any sacrifice in performance. 'The
transverse arrangement of the are path also has
the further advantage that it makes possible a
relatively short gap between the electrodes, o
that the new arrester has a low sparkover or
breakdown voltage on surges and very desirsble
protective characteristics. The new construction
is especially suitable for lightning arresters of
relatively low voitage rating, such as 3000 volts,
for example, but it will be obvious that the in-
vention is not limited to arresters of any particu-
lar voltage or range of voltages.

. A further object of the invention is to provide
an expulsion-type lightning arrester in which the
arc path between the electrodes is disposed trans-
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versely of the arrester and in which the arc is
moved from its initial path as soon as it is es-
tablished, so that there is substantially no burn-
ing or erosion of the electrodes at the points of
initial discharge, and the breakdown and pro-
tective characteristics of the arrester remain un-
changed throughout its life. The movement of
the arc permits the use of a very short initial
gap, with low breakdown voltage, since the are
is mot exbinguished in the initial gap space.
Thus, the transverse arrangement of the arc path
and the movement of the arc combine to make
possible an arrester having low breakdown volt-
age on surges and superior protective character-

+ istics.

Other objects and advantages of the invention
will be apparent from the following detailed de-
scription, taken in connection with the accom-
panying drawing, in which:

Figure 1 is a longitudinal sectional view of a
lightning arrester embodying the invention;

- Pig. 2 is a transverse sectional view approxi-
mately on the line II—IT of Fig. 1; and

Fig. 3 is a transverse sectional view approxi-
mately on the line ITT—IIT of Fig. 1.

A preferred embodiment of the invention is
shown in the drawing, which shows an expulsion-
type lithtning arrester enclosed in a ‘general'y
cylindrical housing 1 of porcelain, or other suit-
able weather-resistant insulating material. The
arrester itself includes a tube 2 of insulating ma-
terial such as hard fiber, or other suitable insulat-
ing material having sufficient rigidity and me-
chanical strength. A cylindrical rod 3 of hard

5 fiber, or other suitable insulating material which

1s capable of evolving substantially un-ionized gas
in the presence of an electric are, fits tightly in
the tube 2. The rod 8 is made of shorter length
than the tube 2, so that the tube 2 extends beyond
the rod 2 at both ends, and a narrow central slot
4 is cut in the rod 3, which, as shown in Rig. 1,
extends from one end of the rod 3 part way to the
opposite end, so that the slot is open at the lower
end and closed at its upper end, the edges of the
slot being closed by the tube 2.

An upper metal electroede member 5 is Jplaced
in a groove cut in one side of the rod 2 at the
upper end, the electrode 5 extending down into
the upper end of the slot 4 as shown. The upper
end of the upper electrode § engages a metal dise
or plate § resting on top of the rod 3, and the
lower end of the electrode 5 is curved on its inner
side towards the edge of the slot 4, as clearly
shown in Fig. 1. A lower metal electrode mem-
ber 1.is placed.in a groove cut in the opposite side
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of the rod 3, and extends the full length of the
slot 4, and preferably somewhat above the upper
end of the slot, as shown, so that the two elec~
trodes overlap within the slot 4 at its upper end,
and are spaced apart transversely of the arrester.
The slot 4 is made relatively narrow in order to
provide a restricted arcing chamber, and the
electrodes 5 and 7 are considerably wider than
the slot in order to have sufficient rigidity and
current-carrying capacity, the electrodes being
placed in grooves of the proper size cut on oppo-
site sides of the rod 8 as shown in Figs. 2 and- 3.

The upper end of the tube 2 is closed by a metal
plug or bushing 8 which is threaded into the
upper end of the tube 2, and which engages the
metal disc § so as to be electrically connected to
the upper electrode 5. A stud § is threaded into
the plug 8 and extends above the top of the
porcelain housing f. A metal cap member 18
closes the top of the housing §, a gasket {{ being
interposed between the cap and housing to seal
the interior of the housing, and the cap 10 is
threaded on the stud §, or otherwise secured to
it, to make a tight closure and to effect electrical
contact with the stud 8.
5 is placed on top of the cap 18, a gasket 13
being preferably placed between the insulator and
the cap, and the insulator (2 may be threaded
on the projecting upper end of the stug 8, or

otherwise rigidly secured in position. One side &

of the cap {8 is extended and bent upward past
the insulator 12 to form a gap electrode {4, and
a terminal plate 15 is secured on tor of the
insulator 12 by a screw {6 or other suitable means.
The electrode 14 and terminal plate {5 form an
external spark gap {7 between them which is in
series with the internal gap between the electredes
5 and 7. A terminal device 18 of any suitable type
may be secured to the terminal plate §5 for con-
nection of a line lead.

A metal bushing 19 is threadsd in the lower
end of the tube 2 and engages the lower end of
the rod 2 to clamp the assembly fightly together
and to effect electrical contact with the electrode
7 which extends to the end of the rod. The bush-
ing 19 has a large central bore 20 to permit urob-
structed discharge of the gas generated in the
arrester in operation. An annular metal bottom
plate 21 is clamped between a shoulder on the
bushing 18 and the end of the tube 2, and 2
easket 22 is compressed hetween the plate 2§ and
the end of the porcelain housing ! to seal the
interior of the housing against the entrance of
meisture. If desired, one side of the bottom plate
21 may be extended and bent downwardly at an
angle to the axis of the arrester to form a deflec-
tor 23 to direct the blast of gas from the arrester
in a desired direction away from other conduct-
ing devices which may he mounted near the ar-
rester. A terminal device 24 for connection of
o ground lead is mounted on the bottom plate 2.
The arrester may be mounted in position by
means of a bracket 25 of any suitable type
clamped on the porcelain housing | by means of
a screw 28.

Tn use, the line terminal {8 of the arrester is
connected to a line conductor, or other device to
be protected, and the ground terminal 24 is con-
nected to ground. When a lightning surge, or
other excess voltage surge, oceurs which exceeds
the breakdown or sparkover voltage of the ar-
rester, the external series gap {7 and the internal
gap between the electrodes 5 and T break down
to discharge the surge to ground. The internal
discharge path between the electrodes 5 and 1

A porcelain insulator 2
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extends transversely of the arrester through the
narrow slot 4, and the arc between the electrodes
5 and T will be initially established between points
such as @ and b, where the surfaces of the elec-
trodes are closest together, This is at the upper
end of the slot 4, and since the arc is closely
confined between walls of gas-evolving material,
large quantities of substantially un-ionized gas are
evolved, and high pressures are developed, caus-
ing a strong blast of gas downward through the
slot which moves the arc from its initial position
substantially as soon as it is established. The
are is thus moved downward through the re-
stricted arcing chamber formed by the narrow
slot & until one terminal of the arc reaches the
point ¢ at the lower tip of the electrode 5, while
the other arc terminal moves down along the
electrode T until the are is finally extinguished,
when it has reached some point such as d, by the
combined effects of elongation of the arc and
deionization of the arc path. The restriction of
the arc path in the narrow slot 4 also facilitates
extinguishment of the arc, and insures genera-
tion of adequate amounts of gas since the arc is
always in contact with surfaces of gas-evolving
material.

Tt should now be apparent that an expulsion-
type lightning arrsster has been provided which
is of relatively small size and low cost, as com-
pared to expulsion arresters of conventional con-
struction, but which has protective characteris-
tics as good as, or better than, those of arresters
of conventional design. The new arrester has
high surge current capacity and is capable of
interrupting high power currents, and has long
life. The transverse arrangement of the internal
arc path makes possible the compact construc-
tion, and the transverse arrangement, together
with the movement of the are, permits the use
of a relatively short gap between the electrodes,
so that the arrester has a low breakdown voltage
and very desirable protective characteristics. The
movement of the arc alsc prevents burning or
erosion of the electrodes at the points of initial
discharge, so that the protective characteristics
remain unchanged throughout the life of the
arrester.

A preferred embodiment of the invention has
been shown and described for the purpose of
illustration, but it is to be understood that vari-
ous modifications may be made within the scope
of ths invention, and the invention includes all
equivalent embodiments and modifications which
come within the scope of the appended claims,

I claim as my invention:

1. A lightning arrester comprising a tubular
structure of insulating material, a cylindrical
member fitting tightly for its entire length with-
in said tubular structure, said cylindrical mem-
ber being made of an insulating material capable
of evolving gas when exposed to an electric arc
and having a narrow longitudinal slot of uniform
width passing through the axis of the cylindrical
member, said slot being closed at the upper end
of the cylindrical member and extending to the
bottom of the eylindrical member, a first electrode
member disposed at one side of the upper part of
the cylindrical member, aid first electrode mem-
ber extending a substantial distance down into
the upper part of said slot, and a second elec-
trode member disposed in the slot on the opposite
side of the cylindrical member so as to be spaced
from the first electrode member transversely of
the cylindrical. member, said second electrode
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member extending continuously from top to bot-
tom of the slot,.

2. A lightning arrester comprising a tubular
structure of insulating material, a cylindrical
member fitting tightly for its entire length with~
in said tubular structure, said cylindrical mem-
ber being made of an insulating material capable
of evolving gas when exposed to an electric arc
and having a narrow longitudinal slot of uniform
width passing through the axis of the eylindrical
member, said slot being closed at the upper end
of the cylindrical member and extending to the
bottom of the cylindrical member, a first elec-
trode member disposed at one side of the upper
part of the eylindrical member, said first electrode
member extending down into the upper part of
said slot and having a continuous arcing surface
extending a substantial distance into the slot, and
a second electrode member disposed in the slot
on the opposite side of the eylindrical member so
as to be spaced from the first electrode member
transversely of the cylindrical member, said sec-
ond electrode member exfending continuously
from top to bottom of the slot.

3. A lightning arrester comprising a tubular
structure of insulating material, a cylindrical
member fitting tightly for its entire length with-
in said tubular structure, said cylindrical mem-
ber being made of an insulating material capable
of evolving gas when exposed to an electric arc
and having a narrow longitudinal slot of uni-
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form width passing through the axis of the cylin-
drical member, said slot extending from the bot-
tom of the cylindrical member part way to the
top, so that the slot is closed at the top and cpen
at the bottom, a first electrode member disposed
at cne side of the upper part of the cylindrical
member and extending into the upper part of
said slot at one side thereof, said first electrode
member having a continuous arcing surface ex-
tending a substantial distance into the slot, said
arcing surface being curved away from the axis
of the cylindrical member, and a second electrode
member disposed in the slot on the opposite side
of the cylindrical member so as to be spaced from
the first electrode member transversely of the
cylindrical member, said second electrode mem-
ber extending continuously from top to bottom
of the slot.
TOM L. DYER, Jr.
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