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To all whom tt may concermn:

Be 1t known that I, HERBERT C. WIRT, a
citizen of the United States, residing at Schen-
ectady, in the county of Suheneetady, State

5 of New York, have invented certain new and
useful Immovements in Lightning-Arresters,

(D. 551,) of which the IOllOWlHU‘ is a specifi-

cation.
My invention relates to lightning-arresters,
1o and has for its object to provide a lig htmnfr-'
arrester especially adapted for altemdtmﬂ'-
current work which is seif-contained and re
gquaires no special arc-disrupting devices.

The arrester constructed in accordance with

15 myinvention has a much smaller air-gap and
a lower series resistance than has hitherto
been possible to use with certainty of pre-

venting the continunance of arcing, and hence
a, bebtm protection for the line insulation. I

20 accomplish this by the combined action of
metal cylinders or balls having between them
short-gap air-spaces, with a non-induective re-
sistance. 'T'he combined action of the metal
cylinders and non-inductive resistance pre-

25 vents the heating of the cylinders at the time
the lightning dlb(,]]al ge passes across the gap
or gaps and f‘Lls.-,o prevents the forming of gas
in the spark gap or gaps sufficient to main-
tain the are by the potential of the alterna-

3o tor. ‘l'hecodperation of the eylinders or dis-
chargers and theresistanceliesin the fact that
together they produce a highly-useful result
Whlch has not been hitherto thought possible,
the cooled dischargers pe1m1btmb the use of

35 & lower resistance tm accomplishing the pur-
poseof preventingre-formation of theare than
would be possible without said dischargers,
and owing to the combination of the resist-

- ance and the cooled dischargers a much

40 smaller air-gap can be used than with a re-
sistance alone, as hitherto.

Heretofore lightning - arresters havmcr a
number of 9011(1 dmehm ge-balls have been
used, the discharge- balls being made of so-

45 called “ non- arcing metal.” It “has been sup-
posed that these metal pieces gave off a non-
conducting vapor oroxid Wthh prevented the
formation and continuance of arcs., My ar-
rester 1s provided with discharge cyllnders or

5o balls; but it 1s designed to opemte In quite a
different manner.

the zero-point in the wave.

siderably larger than those heretofore used,
S0 as to have a capacity for absorbing heat,

‘and thereby keeping the temperature of the

pieces relatively low. By keeping the dis- 53
chargers cool no conducting-gases are liber-
ated In the air-gap and the latter is not in-
creased by fusing of the metal. . |
Ordmanly’ Vheu a double-pole lwhtmnm
arrester is used, or two single-pole dnestets 60
connected to opp(}sn;e branches of the circait,
it forms a shunt-circuit from line to line, and
when the lightning discharge passes it thcl:b-
lishes a vapor between t.he discharge-termi-

nals, so as to reduce the resistance of the 6g

shunt- circult through the lightning-arrester
tc a pomt sach thau there 1s _dfmwet of the
arc persisting under the pownhial of the al-
ternator. HEspecially is this true when the

‘metallic pieces or balls are placed close to- 70

gether, so as to produce a discharge-path for
the lightning at relatively low potentials and
SO Insure the protection of tne Inblllctt;lll“' de-
vices on the ecireunit. | |

It 18 very important, as I hcwe found to 75
Leep the heating of the terminals down, for
if thisis done the arc following the dischar o6
will be broken on an dlteumbmw-cuueut: clr-
cult by the action of the alterrmtm at or about
- Then if the ter- 8o
minals are not allowed to heat I find that
even though a good discharge-path for light-

ning is plebewed yet the arc will not start

up again under the influence of the alternator
potential. ~ Itis therefore,of course,desirable 8s
to reduce the current WlllCh shall low through
the shunt-circuit formed by the arrester after
the lightning discharge, for the heating effect
increases with the square of the current. I
therefore use in combination with the metal- go
lic eylinders hereinbefore referred to a non-
induective resistance tolimit the flow through
the lightning-arrester cirecuit, thereby keep-
ing down the heating and preserving the ter-
minals at such a tempemtme bhat the arc g5
once extinguished does not start up again.

My invention consists in. a llcrhtumg-—.:u-— |
rester constructed and arranged as hereinaf-

ter set forth and claimed.

Referring to the accompanying dldWIﬂﬂ'S 100

Figure 1 is a front view of a single-pole llﬂ'ht—

I‘he metal pieces are con- | IIIHU“-&I'I'GSBGI constructed in ctceouicmce with
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my invention. Iig. 2 1s a side view thereof.
Fig. 3 is a front view of the invention in the
double-poleform. Fig.4isanend view there-
of. Fig. o 1llustrates a circuit having light-
ning-arrestersconstructed in aceordance with
my invention connected therein.

A is an alternating-current generator, and
1 1 the circuit leading therefrom to translat-
ing devices. (Not shown.) Interposed in
this cireuit are lightning-arresters I, I/, con-
structed in accordance with my invention.

The single-pole form of lightning-arrester
(shown in Figs. 1 and 2) consists of two metal
cylinders b and a non-inductive resistance
C—as, for example, a rod of graphite—said
cylinders and non-inductive resistance be-
ing mounted on an insulating-base D, such as
porcelain. The metal eylinders B are each
mounted on a metal post E, projecting from
a metal plate K, secured to the base D. The
metal eylinders B are each adapted to be ro-
lated on its post ILand can be removed there-
from. Hach is secured in position by means
of a screw or othersuitable means. The non-
inductive resistance or graphite rod C is de-
tachably mounted and secured on the base D
by means of a removable clamping-ring F at
one end, fastened to one of the plates K, and
a removable clamping-ring I, fastened to a
plate E®, secured to the base D. The metal
cylinders and non-induetive resistance are ar-
ranged 1n series.

The arrester shown in Fig. 1 has but two

metal eylinders B and one spark-gap of ap- -

proximately one thirty-second of an inch and
Is adapted for a one-thousand-volt ¢ircuit.
As heretofore stated, the metal cylinders

are considerably larger than the metal pieces

heretofore used, so as to have the capacity
of absorbing heat, thereby keeping the tem-
perature of the cylinders relatively low.
They are two Inches in diameter and two
inches long. One cylinder is connected to
the overhead line and one to ground 2.

In the double-pole form (shown in IFigs. 3
and 4) there are cylinders or balls, connected
one to each branch of the circult, and a non-
inductive resistance. A third metalcylinder
I3' is located on the plate E? between the ¢yl-
inders b and conunected to groaud 2. Iathis

construction there are two spark-gaps of ap-
proximately one thirty -second of an inch
each.

The lightning-arresters constructed in ac-

669,155

cordance with this invention may be pro-
vided with a number of cylinders In series
having one spark-gap for each one thousand
volts potential, and the spark-gaps are each
approximately one thirty-second of an inch,
except as follows: Where more than two cyl-
inders are employed in series with a non-in-
ductive resistance the static condition of the
cylinder second to the one adjacent to line 1s
such that there is a tendency to sparking
across the gap, and to obviate this instead of
iaking the gap between the first and sec-
ond c¢ylinders one thirty-second of an inch 1t
is made approximately three sixty-fourths ot
an inch, which avoids the. tendency just
stated. The cylinders are rotatable on their
posts to bring fresh surfaces opposite each
other.

By means of the coustruction of lightning-
arrester herein set forth the operation and
effect, as hereinbefore stated, will be accom-
plished. The heating of the terminals will
be kept down with the aid of the non-induc-
tive resistance and the are following the
lightning discharge will be broken by the ac-
tion of the alternator.

What 1 claim 1s—

1. In a lightning-arrester for alternating-
cuarrent cireuits, the combination with me-
tallic dischargers which are prevented from
being heated to an intense degree by light-
ning discharges, and ave separated by only
a comparatively short air-gap, of a compara-
tively low resistance in series with the air-
oap, sald elements coOperating to protect the
line 1nsulation.

2. In a lightuing-arrvester for alternating-
cuirrent circuits, the combination with me-
tallic dischargers connected respectively to
line and ground, and of sufficient mass to
cause the heat generated by a lightning dis-
charge to be conducted away from the sur-
face adjacent the air-gap whiceh separates

them, whereby the dischargers are kept cool;

of & comparatively small non-inductive re-
sistance in series with the air-gap, said ele-
ments cofperating to protect the line insula-
tion, ~ |
In witness whereof I have hereunto set my
hand this 20th day of April, 1897,
HERBERT C. WIRT.

Witnesses:
K. W. CADY,
C. L. HAVYNES.
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