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a pliable cup adjacent the wall of the container to
Spread the cup into positive pressure engagement
therewith and to reduce the electrical resistance
of the valve material adjacent the wall below
the value of the resistance of the valve material §
at points more remote therefrom.

This invention relates to improvements in
- lightning arresters and method of assembling.
The objects of this invention will be appreci-
ated if the arrester structure herein deseribed is
§ clearly visualiized. The patents to Earle 2,032,566,
issued March 3, 1936, and 2,029,562, issued Feb-
ruary 4, 1936, and also the patent to McFarlin
1,763,667, issued June 17, 1930, disclose the generic
type to which the present invention pertains.

The lightning arrester herein described com-
prises a cylindrical insulating container having
an arcing chamber provided with an arc gap
and a resistance chamber provided with & granu-
lar resistance material. This resistance mate-
rial will be hereinafter referred to as valve ma-
terial, because its function is to stop the flow
of current from a power line after a static charge
in the power line has been discharged through
the arrester. .

The foregoing noted patents suggest that the
valve chamber should be sealed to prevent the
granules of the valve materia] from entering
the arcing chamber. Possibly the most pertinent
reference to the invention herein disclosed is the
patent to McFarlin above referred to. However,
the novelty of the present
parent from the following disclosure.

It is one of the objects of this invention to pro-
vide for the electrode connecting the gap and
valve material a pliable metal cup which is cold
pressed into position, said cold pressing being
done with a special tool that flattens the wall
portion of the cup into intimate contact with
the wall of the container and at the same time
causes a greater packing of the valve materia]
adjacent the wall of said container than at the
‘more central points and providing an area in
which current flowing through the valve mate-
rial may establish a path immediately adjacent
the wall. :

A further object is to provide for the pliable
metal seal a reinforcing conductive plate above
and below the seal adapted to hold the seal in
contact with the wall of the container and to
carry the major portion of current passing
through the arrester, whereby the valve ma-
terial will be confined to the valve chamber and
the seal will be protected against fusion during
periods of current flow.

Another object is to provide a novel method
of sealing the valve chamber whereby an ini-
tial pressure is applied to and maintained on
the major portion of the resistance materiai
through relatively rigid plates of an electrode
and, thereafter, a greater pressure is applied to
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invention will be ap-.

are generally cylindrical in

Arrester containers, either porcelain or glass,

contour, but it is

bractically impossibie to secure a product which
will in each instance conform exactly to given di- 10

m

lines.

ensions and to symmetrical cylindrical out-
That is, the inner walls of the containers

are of irregular shape and the diameters of the
bores in the cylinders vary from. s specified

di

ders with g
to the fact

mension. This non-conformity of the cylin- 18
given specification is due principally

that porcelain and glass containers

are subjected to relatively high temperature be-
fore they are in completed form and shrink or
contract on cooling. In the case of porcelain, gg

a

greater portion of the shrinkage takes place

during the firing operation and a lesser por-
tion of the shrinkage takes place after the con-

tainers are removed from the kilns.

In the case

of glass, all of the shrinkage occurs while the
glass is cooling. In either case, the shrinkage

is

not uniform throughout the product and ac-.

cordingly, irregularities appear.

to
se!

tour of the wall of the container

Consequently, it is one of the principal objects
provide for the valve chamber a pliable metal 30
al which will, under Dressure, assume the con-
and adapt a

given electrode for use in containers which have
varied from a given specification.

Other more specific objects will be apparent 3p

from the following specification.

tr

In the drawing:
Fig. 1 is a sectional view in side elevation illus-
ating a lightning ‘arrester embodying this in-

vention.

section illustrating the arrester

m

3—3 of Fig. 2.

vi

Fig. 2 is a view in side elevation’ partially in
container and
ethod of sealing the valve chamber.

Fig. 3 is a sectional view taken on the line

45
Fig. 4 is an enlarged fragmentary sectional
ew illustrating the fing) completion of the gs-

cembling operations.

characters throughout

Like parts are identified by the same reference
the several views.
As shown in Fig. 1, the lishtning arrester is

provided with a cylindrical - container | (pref-
erab’y glass) having g centrally apertured bot-

to

- di

m 2. Within the uprer end of the container is
Sposed an arc gap comprising a pair of spaced g§
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ceramic supports 8 upcn which a plurality of rel-
atively spaced metal cylinders § are mounted.

" Corresponding ends of the supports § are con-

nected together by metal strips § which are bent
at right angles et their ends to prevent the sup-
ports from spreading.

The upper strip 6 is secured to the uppermost
metal cylinder 8 by means of & bolt § which
passes through the strip § and the washer 1 and
engages the uppermost cylinder 4. This bolt also
secures to the strip 6 a spring plate 2 which
maintains contact with & metal closure 8 closing
the upper end of the container §. The closure
8 is beaded over the flanged end of the con-
tainer to hold it in position thereon. A lead-in
wire 18 is secured to the closure 9 for meking
electrical contact therewith. :

The metal closure and bared end of the lead-in

wire 18 are covered by a cap {§ which prefer-
ably comprises glass. A filling of any suitable
insulating material 12, such as ssphalt, meltable

- gt a relatively low temperature, hermetically

seals the upper end of the container f. The cap
11 may be provided with a metal plate {8 having
thereon suitable informetion visible through the
cap. - )

The lower strip § on the gap structure contacts
s metal plate {4 which clamps & lead cup or
plate {5 to the metal plate {8. The metal plate
16 is provided with a recessed aperture at its
central point through which & bolt {7 extends to
secure the strip 5, plate 14, cup {5 and plaie i8
to the lowermost cylinder 4 on the gap structure.
Thus, the gap Is provided with an eiectrode com-
prising & pair of plates {4 and 18 between which
a sealing cup 15 is clamped. The margin 18 of
the cup snugly contacts the inner wall of the
container i, thus sealing the container between
the arcing chamber snd valve chamber within
which s body of granular valve or resistance ma-
terial 19 is disposed.

As will be apperent from the previous para-
graph, the electrode which hermetically seals the
valve chamber from the arcing chamber, com-
prises a dislk-like electrode which, in the embodi-
ment disclosed, includes & pair of plates 1§ and
16 adapted to carry the major portion of cur-
rent passing through the arrester and reinfore-
ing the bottom of the lead cup, the margin or
wall {8 of the cup being freely shaped to con-
form to and frictionally engage the wall of the
container {.

“The plate 16 contacts the upper end of the
body of valve material 19 and an electrode plate
2@ is provided at the lower end of the body of
valve material §8. The electrode plate 28 is
provided centrally thereof with an apertured col-
umn 21 extending downwardly through the bot-
tom 2 of the container i, Secured in any suit-
able manner within the apertured column 218, is
a lead-in wire 22. The column 2{ is engaged by
o clamping nut 28 to secure the plate 2 in posi-
tion within the container §.. 'The aperture in the
bottom 2 of the container { is suitably sealed by
means of rubber washers 24 adjacent the nut 22
and rubber washer 25 adjacent the plate 28. The
recess 26 in the bottom 2 and within which the

nut 23 is disposed, is filled with an insulating

material 27 having a low melting point and
hermetically sealing the lower end of the con-
tainer . - :

The lightning arrester above described may be
supported in any suitable manner, such as by a
band 28 engaging the lower end of the container

and suitably secured thereon.

3,188,697

A method of securing the electrode within the
container | is disclosed in Figs. 2, 3 and 4. The
electrode and gap ere frst secured together be-
fore they are placed within the container i,
The Tead cup {5 is shaped as shown in Fig. 2 so
that its flanged margin arches inwardly toward
the gap 2nd away from the inner wall of the con-
tainer. :

The complete tool for securing the electrode in
position within the container is not disclosed in
its entirety, but is disclosed suficlently to show
the sequence of operation of the tool paris when
securing the electrode in position.

" The electrode and gap assembly are inserted
into the contalner and supported by the valve
material {9. The tool is then inserted so that the
bifurcated end of the element 38 rests upon the
electrode plate {4 and over the gap previously
described. The bifurcations of the element 30
are arcuate and are surrounded by & clamping
cylinder 3¢ which is reclprocal relative to the
bifurcated member 30. The clamping cylinder
81 is moved downwardly. into pressure engage-
ment with the electrode plate {4. When this
cylinder 8! attains a predetermined pressure
upon the electrode, the second cylinder 32 sur-
rounding and reciprocal relative to the first-men-

" tioned cylinder 31, moves downwardly into con-

tact with the margin of the arched fiange of the
lead cup {5. Further movement of the cylinder
downwardly causes deformation of the cup
flange until it assumes the shepe disciosed in
Fig. 4.

After the flange has taken the shape shown
in Pigs. 1 and 4, the cylinder 32 is forced into
pressure engagement with the cup 1§ to cause
the flange 18 to press against the glass. This
extrs pressure also causes a greater compression
of the valve material 18 adiscent the wall of the
container 4, than the compression of the valve
material centrally therecof. The Intimate con-
tact of the lead cup with the wall of the con-
tainer { is suficient to maintain the compressive
pressure upon the vaive material after the tool is
withdrawn from the container.

The foregoing noled method of securing the
elecirode within the container provides a means
for predetermining within a given range & dif-
ference of density of the valve material (9 ad-
jacent the wall of the container { and centrally
of the valve material. This difference of den-
sity will materially lower the relative resistance
of the valve meaterial adjacent the container,
thereby permitiing current flowing through the
arrester to take a path adjacent the container.-

Tt is desirable to have the current flow adjacent |

the container in order to be assured that the con-
tainer may be destroyed if the current continues
to flow beyond & given pericd of time and to pro-
duce visible evidence of breakdown of the ar-
rester when glass is used as a2 container and is
not destroyed by the flow of current through the
valve material. - )

Obviously an all-metal seal has been provided
for the valve chamber which is adapted for use
in containers which vary from given specifica-
tions and which may be shaped under sufficient
pressure to cause it to conform throughout its
periphery to the contour of the walls of the con-
tainer and thereby effectively seal the valve
chamber and confine the valve material therein.

The valve materisl has heretofore been de-

scribed as granular. In the embodiment of the
invention disclosed herein, the granules are
loosely associated before the electrode of this
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invention is applied thereto, but it will be under-
stood that I do not limit myself to the exclusive
use of this invention with valve material com-
prising loosely associated granules. Obviously,
the electrode of the invention may be used with
any form of high resistance material where it is
desired to lower the resistance of that material
adjacent the container to a value less than the
resistance thereof at other points and/or where
it is desired to seal the valve chamber.

I claim:

1. In a lightning arrester container having an
arcing chamber provided with an arc gap and a
valve chamber having a granular valve material
therein, an electrode plate connecting said gap
and valve material, sald electrode plate includ-
ing a pliable metal cup secured to said plate
and having its side wall pressed longitudinally
and radially of said container to exert a prede-
termined frictional pressure against the wall of
the container, thereby to seal the valve chamber.

2. In a lightning arrester container having an
arcing chamber provided with an arc gap and a
valve chamber having a valve material therein,
an electrode connecting said gap and valve ma-
terial, said electrode comprising a first plate in
pressure contact with said valve material, a pli-
able metal cup on said plate, having its side wall
pressed longitudinally and radially of said con-
tainer to flatten the cup portion of said cup into
sealing contact with said container, and a second
plate within said cup clamping said cup to the
first plate. :

3. In a lightning arrester container having an
arcing chamber provided with an arc gap and a
valve chamber provided with a valve material
therein, an electrode comprising a pliable metal
cup having its wall pressed longitudinally and
radially of said container into contact with the
wall of the container, and a relatively non-pli-
able plate reinforcing said cup and maintain-
ing contact thereof with said wall.

4. In a lightning arrester container having a
bressure sealing cap, an arcing chamber provided
with an arc gap and a valve chamber provided
with a valve material therein, an electrode com-
prising a pliable metal cup in electrical connec-
tion with said gap and valve material and having
its wall pressed into direct frictional contact
with the wall of the container and held in com-

3

pressive contact with the valve material by said
cap. ) :

5. An electrode for lightning arresters, said
electrode comprising a pliable metal cup having
its bottom reinforced by relatively less pliable
plates and its sides freely pliable for shaping.

6. The method of sealing a valve chamber in
a lightning arrester container having a valve ma-
terial, said method comprising the placing of a
disk-like electrode having a pliable metal margin
on said material, applying an initial pressure on
said electrode and thereafter applying relatively
greater pressure on said margin to shape it into
conformity with the wall of the container and to
compress the material adjacent the wall.

7. The method of sealing a valve chamber
in a lightning arrester container having a valve

material, said method comprising the placing
of a disk-like electrode having a pliable mar-'

gin coextensive with the wall of the chamber on
said material, applying an initial pressure on
said electrode and thereafter applying a pres-
sure on said margin to shape it into conformity
with the wall of the container.

8. In a lightning arrester comprising an in-
sulating casing divided into a valve chamber
having a granular valve material therein and an
arcing chamber having an areing member, an
electrode electrically connecting said valve ma-
terial and said arcing member, comprising a pli-
able metal cup, a relatively rigid metal plate
beneath the cup -and contacting said valve ma-
terial, and a second relatively rigid metal plate
within said cup and contacting said arcing mem-
ber, said relatively rigid metal plate being of less
dimension diametrically than the inner diameter
of said casing, the wall of said cup being forced
into the space between said plates and said cas-
ing and in firm contact with said casing, whereby
to seal said valve chamber.

9. In a lightning arrester container having an
arcing chamber provided with an arc gap and a
valve chamber having a granular valve mate-
rial therein, an electrode plate connecting said
gap and valve material, including a pliable metal
cup secured to said plate, having its side wall
pressed longitudinally and radially of said con-
tainer to flatten the cup portion of said cup
into sealing contact with said container.

WALTER E. MITTELSTADT.
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