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To all whom Tt may conceri:

Be it known that I, PerEr CooPER HEWITT,
a citizen of the United States, and a resident
of New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in Lightning- Ar-

resters, of which the following is a speciiica-

tlon.

The characteristic possessed by the gas or
vapor apparatus which has been patented to
me in a number of United States patents——
for instance, certain patents issued on dep-
tember 17, 1901—namely, the characteristic
of possessing a high initial resistance which
has to be overcome before the apparatus will
act as a true vapor-conductor—may be made
use of in providing a lightning-arrester for
electric circuits; and the object of the present
invention is to disclose a mode of utilizing
this characteristic for the purpose described.

The drawing illustrating the invention is
a diagram of circuits and apparatus which
may be employed for the purpose designated.

In the drawing, 1 and 2 represent main
conductors connected with any suitable elec-
trical apparatus. The gas or vapor appara-
tus isrepresented at 3, and consists in this 1n-
stance of a tube 4, having enlargements 5 5
at its respective ends and provided with elec-
trodes 6 and 7, of mercury or other suitable
material. The leading-in wires 9 and 10 are
respectively connected by conductors 11 and
12 with the opposite sides of a condenser 8.
One side of the condenser 8 is also connected
by a conductor 13 with one of the main con-
ductors——as, forinstance, that marked 1. The
other side of the condenser is connected by a
conductor 14 to the ground 15. A duplicate
of this apparatus may also be connected in
like manner to the main conductor 2, if de-
sired.

The described vapor apparatus has the qual-
ity of possessing a high initial electrical re-
sistance; but, when this resistance 1s once over-
come by a current of sufficiently high poten-
tial the vapor resistance decreases. Accord-

ingly, an apparatus of this sort is peculiarly
adapted to serve the purposes of the present
invention. _

A vapor which is well suited to serve as a
conducting medium within a device of this
classis mercury-vapor, and, as already stated,

I may employ fortheelectrodes 6 and 7 masses
of mercury. The vapor of mercury inclosed
as described is adapted to be traversed by. a
current of high potential and under favor-
able conditions may continue to conduct cur-
rent. In general, however, the apparatus 1s
specially constructed for the purpose when-
ever the vapor is to conduct current continu-
ously, means being provided for maintaining
the apparatus at a normal temperature; but
without such special construction, as in the
present instance, should the temperature rise
too high the vapor being heated to excess
and becoming too dense ceases to conduct
and the current ceases to flow.

Assuming that the line is adapted to carry
a current of, say, five hundred volts, the va-
por apparatus may be arranged to resist the
action of such a potential, being so construct-
ed as to permit current to pass only when 1t
reaches a certain hicher voltage, the limit of
which can be adjusted practically at will.

his limit will naturally be near the danger
limit as respects the apparatus included m or
connected with the main circuit. Should an
excessive potential be impressed upon the
main conductors either by a lightning charge
or from any other cause, the moment 1t
reachesthe predetermined limitit will traverse
the vapor apparatus and will be dissipated

through a discharge or a succession of dis-

charges through the apparatus to earth.

Provided the line itself has sufficient capac-
ity it will be possible to dispense with the
condenser 8 and connect the terminals of the
apparatus one with one of the mains and the
other with the eround without any condenser
in the circuit.

Inoperation assoon as alightning discharge
shall have overcome the normal resistance of
the apparatus the current will be immediately
cut off at the first alternation, since the nega-
tive electrode reluctance immediately recs-
tablishes itself unless the flow is continued 1n
the original direction. Accordingly the line-
current will not follow the lightning dis-
charge to earth and the circuit will not be
orounded. When the apparatus is applied
to direct-current circuits, the same efiect ot
cuttine off the flow of current will be brought
about by the fact that the particular apparatus
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applied to the circuit is so designed as to de- |
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velop too miuch heat under the influence of
the normal current in the circuit to permit
current to flow.

I claim as my invention—

A lightning-arrester comprising an her-

metically-sealed tube or container, a palr of
electrodes therein at least one of whmh 1S vap-
orizable, and a gas or vapor intervening be-
tween the said electrodes.
- 9. The combination with an electric circuit
carrying a current of predetermined normal
potential of a lightning-arrester comprisino
a pair of eluctrodes, at Jeast one of which is
of vaporizable material inclosed in an hel—
metically-sealed tube or container, a vapor in
said tube or container having an initial re-
sistance incapable of being overcome by the
normal line-potential but capable of being
broken down by an abnormal potential.
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3. The combination with 4 pair of electrical
conductors forming the mains of an clectric
circutt, of a lightning-arrester connected with
each member of the pair, each lightning-ar-
rester comprising a pair of electrodes at least
one of which is vaporizable, inclosed in an
hermetically-sealed tube or container and a
vapor intervening between the electrodes, the
vapor 1n each container possessing an initial
resistance incapable of being overcome by
the normal line-potential, but capable of be-
ing broken down by an abnormal potential.

Signed at New York, in the county of New
York and State of New York, this 9th day of
May, A. D. 1902.

PIETER COOPER HE\VITT

Witnesses:

Wum. H. CapEer,

GEORGE H. STOCKBRIDGE.
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