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To all whom it may concern.: :
Be it known that I, Cuester T. Arrcort,
a citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and ‘State of Pennsylvania, have invented a
new and useful Improvement in Lightning
Arresters, of which the following is a spect-
fication. .. :
My invention relates to lightning arres-
‘ters and it has particular relation to appa-

. ratus of the character designated wherein
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two electrodes composed of conducting ma-
terial are spaced apart by means of a dis-
charge block composed of particles of con-
ducting and non‘conducting materials.

The object of my invention is to provide
an arrester of the character indicated
wherein any discharge of current through
the block caused by a voltage slightly above
the normal will be allowed to pass to

~ ground without, in any way, permanently
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affecting the arrester and ‘wherein any ex-
cessive or prolonged discharge of current
caused by a very high potential being im-
pressed on ‘the arrester will antomatically
increase the resistance thereof to a point
which renders continuous flow of current
through the established path impossible,
thereby causing the discharge to seck a new
path, provided the voltage is still above
normal. B o
~ Heretofore, it has been suggested to place
a block of carbon or similar refractory con-
ducting material between two plate elec-
trodes and to place a filler of lead peroxid
between the carbon and the electrodes. The
electrodes are each provided with an insu-
lating film on tlhe side’ adjacent the lead
peroxid which prevents continuous passage
of current therethrough when a difference
of potential exists betweens'the two elec-
trodes. ~ > SoE e ~
By ny invention, I provide an arrester n
whith the carbon block is replaced hy-a dis-
tae block formed of particles of conduct-
ine material held in invariable but spaced
elation by means of particles of non-con-
dueting material, thereby eliminating  the
necessify of the insulhting film and improv-
_ing the protection stforded by the arrester.
" In the accompanying drawing, I show a
arrester provided with a conducting plate

Cort clectrode 1 conmected to a supply cireuit

© 9, through a spark gap 3, and a similar con-
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ducting plate or electrode 4 spacpd therefrom
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and connected to ground at §. The plates

1 and 4 are spaced apart by means of a dis-
charge block 6 composed of intermingled

particles of conducting and non-conducting

material, the conducting particles, such for
example as carborundum, being held in in-

variable, but spaced, relation by mesans of -

the non-conducting particles. Intermediate
the conducting plates and the discharge
block 6 are disposed layers 7 of lead
peroxid or some similar material which is
normally of low resistance and is converted
by heat  into a material of relatively high
resistance. ~' o L

Tn an arrester of this type, any small dis-
charge of current of short duration coused
by a slightly abnormal potential will pass
through the lead peroxid and through the
discharge blocks to ground withont produc-

ing any appreciable increase in temperatire

thereof, on account of the cooling effect of
the discharge block. However, should a
large current pass through the  arrester
caused by a very high potential being im-
pressed on the supply: circuit to which it

“is connected, the discharge block will be

héated at the point where the current passes
throiigh which will heat the lead peroxid
adjacent thereto, thus changing it to & fower
oxid of relatively great resistamce. Alse, a
continuous passage of s. small current
through a localized path would have the
same effect. T
Tt will be readily understood by these
skilled in the art that a discharge block of
the character described will prevent any
continnous discharge therethrough at nor-
mal voltage and that, if the discharge block
contains any imperfection whereby a con-
tinuous path for eurrent or a path of unde-
sirable low resistance 1s provided through
the block, the action of the lead peroxid will
‘permanertly seal this path, thereby restor-
ing the arrester to its desired condition.
Also, a discharge block of the character
deseribed possesses the inherent property of
‘being substantially non-condueting to cur-
vents of normal voltage, of relatively great
resistivity to currents having 2 voltage
slightly ‘above normal, and of relatively
small ‘resistivity to currents ‘having an es-
cessive voitage. This fact aids in prevent-
ing any change in the lead peroxid when
current cal.lseé by a slightly abnormnal velt-
age passes through the arrester and in ceus-

&

70

B

38

100

108

110



10

15

25

30

35

13

60

85

2

!
inﬁr a permanent change in the lead peroxid
when a current caused by a: excessively

high voltage obtains.
hile I have showp but one form of my
invention and descrilied in detail only one
application of the same, it will be under-
stood by those skilled in the art that it is
not so limited but is susceptible of various
minor changes and modifications without
departing from the spirit thereof, and I de-
sire, therefore, that only such limitations
shall be placed thereupon as are imposed by
the prior art or are specifically set forth in

the appended claims.

I claim as my invention:

1. An electrical discharge device compris-
ing a plurality of spaced conducting mem-
bers, means disposed intermediate said mem-
bers embodying intermingled particles of
conducting and insulating material and a
layer embodying a metal compound which
becomes converted by heat into a compound
of high resistance.

2. An electrical discharge device compris-
ing a plurality of spaced conducting mem-
bers, means disposed intermediate said mem-
bers embodying a layer of intermingled
particles of conducting and insulating ma-
terial, the conducting particles being held in
a substantially invariable relation but out of
contact with each other and a layer em-
bodying a conductive oxid which becomes
converted by heat into a different oxid of
higher electrical resistance.

3. An electrical discharge-device compris-
ing a plurality of spaced conducting mem-
bers, means disposcd intermediate said mem-
bers embodying a layer of intermingled
particles of conducting and insulating ma-
terial, the conducting particles being held in
a substantially invariable relation but out
of contact with each other, and a layer of
a metal compound of Jow heat conductivity
and low electrical resistance which becomes
converted by heat into a compound of differ-
ent chemical composition and high electrical
resistance. .

4. An clectricul discharge device compris-
ing a plurality of spaced conducting mem-
bers, means disposed intermediate said mem-
bers embodying a layer of intermingled
particles of conducting and insulating ma-
terial, the conducting particles being held in
a substantially invariable relation but out
of contact wAth each other, and a layer of
lead peroxid

5. A lightning arrester comprising two
conducting plates each provided with a coat-
ing of lead peroxid and spaced apart by
means of a block embodying a mixture of
conducting and non-conducting particles,
the conducting particles being held in in-
variable relation but out of.contact with
each other by the non-conducting particles.

6. A lightning arrester comprising two
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spaced conducting plates, one of which is
connected to a source of electromotive foree
and the other of which is connected to
ground, a body composed of interiningled
particles of condueting and insulating nu-
terial disposed Intermediate saiel plates,
and a Layver of lead peroxid disposed inter-
mediate each of said plates and said body
of commingled particles. :

7. An clectrieal diseharge deviee compris-
ing a plurality of spuced electrodes. means
Qisposed  intermediate said electrodes em-
bodyving a body of material the conductivity
of which inereases with an inciease of volt-
age and a layver of conductive oxid which
hecomes converted by heat into a different
oxid of higher electrical resistance.

8. An electrical discharge device compris-
ing a plurality of spaced electrodes, means
disposed intermediate said electrodes com-
prising a body of mnaterial the conductivity
of which increases with an hicrease of volt-
age, and a layer of a metal compound which
becomes converted by heat into a salt of
high resistance. -

9. An clectrical discharge device compris-
ing a plurality of spaced clectrodes certain
of which are connected to a supply cireuit,
means disposed intermediate suid electrodes
comprising a body of material which is sub-
stantially non-conduetive at normal voltage
of said supply cirenit and the conduetivity
of which increases with an increase of volt-
age thereof and a layer of a metal compound
which becomes converted by heat into 2 com-
pound of high resistance disposed intermedi-
ate said body and said electrodes.

10. An electrical discharge device com-
prising a plurality of spaced electrodes cer-
tain of which are connected to a supply
circuit, means disposed intermediate said
electrodes comprising a body of material the
conductivity of which increases with an in-
crease of voltage of said civenit, and a layer
of lead peroxid.

11. An electrical discharge device com-
prising a plurality of spaced electrodes one
of which is connected to a supply cireuit,
means disposed intermediate said electrodes
comprising a hody of material which is sub-
stantially non-conductive at the normal volt-
age of said circuit and the conductivity of
which increases with an inerease of voltage
thereof, and a layer of lead peroxid dis-
posed intermediate said body and said elec-
trodes.

12. A lightnin
electrodes, one of which is connected to a
supply circuit, a plurality of current paths
extending therebetween the conductance of
which is substantially nil at normal poten-
tial of said circuit and which varies in direct
relation with excessive potentials impressed
thereon and in inverse relation to the current
passing through said arrester.

arrester cpmprising two-
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13. A lightning arrester comprising two
electrodes, one of which is connected to &
supply circuit, said electrodes being spaced
apart by bodies composed of different kinds
of material, the conductance .of one of said
materials varying directly with the voltage
impressed on the circuit and the conductance
of the other of said materials varying in-
versely with current passing through the
arrester. ‘

14. A lightning arrester comprising two
electrodes, one o% which is connected to a
supply circuit, said electrodes being spaced
apart by bodies composed of different kinds

a8

of material, the conductance of one of said
materials being substantially nil at the nor-
mal potential of said supply circuit and

varying in direct relation with the impressed

potential thereof and the resistivity of the
other of said materials being substantially
nil for relatively small currents passing
through said arrester and varying in direct
relation with relatively large currents pass-
ing therethrough. ‘

In| testimony whereof, I have hereunto
subs¢ribed my name this 24th day of April,
1919!

CHESTER T. ALLCUTT,
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