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To all whom it ay conceri: _.

Be it known that I, CHARLES WIRT, a citi-
zen of the United States, residing at Orange,:
in the county of Essex and State of New Jer-
sey, haveinvented anew and useful Improve-
ment in Lightning-Arresters, of which the-
following is a specification. |
- The general object of my invention 18 to
protect from lightning -electrical systems in

which currents of comparatively high tension
are employed, such as systems of electric
liehting and eleectric-railway systems. In
such systems difficulty often arises in the use

of ordinarylightning-arresters-—such as those

using toothed plates—because the passage of
the lichtning discharge to earth across the

break forms an are, across which the current .
of the system will pass to earth andcontinue

to do so unless the are is broken in some way.

Various electrical and mechanical devices

have Dbeen proposed and used for this pur-
pose; but all of these have been found un-
satisfactory in one way or another. -

It is my especial object to avoid the diffi-
culty above mentioned in asimple and effect-
ive way, and I accomplish this by providing
the novel form of lightning-arrester herein-
after described, which is of such character
that, while the lightning discharge can ‘pass
freely through or across it to earth, no are
can follow it. |

My lightning-arrester consists, generally, of
a multiplicity of metal plates not in any way
electrieally connected with one another and

massed closely together, with only exceedingly .
- slight insulating-spaces between them.

One
end of the series of plates is connected .with
the exposed circuit and the other end to earth.
The insulation between the plates is preter-
ably formmed by thin plates of mica; but an
air-space may be employed instead. 1 have
found that with such an arrangement the
lightning discharge will pass readily.across
the whole series of plates, traveling when in-
sulation is placed Dbetween the plates either
along their edges or through apertures which
I sometimes form in the insulation; but no
are will follow the discharge because of the
oreat number of points at which the cirveuit
15 brokea. -

Withthe ordinary toothed lightning-arrest-

er the lightning discharge heats the air to |

Trent.

such an extent as to make it a conductor, and
also causes the passage of heated metallic
vapor across the break, so thatthe current of
the system follows the discharge across, and
when an arc is thus once established it will
continue until some means is employed to
break it; but where the cireuit 18 divided
among a multiplicity of plates and broken at
many points, as in my invention, the air and

vapor are not raised to the high temperature -

required to form the continuous conduecting
path necessary to convey the tollowing cur-

My invention is capable of various forms,

some of which are illustrated in the annexed

drawings. | |
Figure 1 is a top view illustrating a form

of myinvention employing rectangular plates

with insulation between them; ¥ig. 2, a top

view, and Fig.3 aside view, of a form in which

the edges of the plates are separated by air-
space; I'ig. 4, a side elevation of a form em-
ploying cirenlar plates of metal and mica.
Figs. 5 and 6, respectively, are views of the
metal and mica plates of IFig. 4; and Fig. 7 1s
a diagram showing my invention applied to
a system of electrical distribution.

Referring first to Fig. 1, the series of rect-
angular metal plates ¢ ¢ are clamped closely

together with thin sheets of mica &b between

them. The plates ave placed between the
cross-pieces ¢, of suitable insulating mate-
rial, and are drawn tightly together by means
of bolts d and nuts . On each insulating-
piece ¢ is a plate f and binding-post ¢, at
which the cireuit-wires, leading one to earth
and the other to the cireuit which is exposed
to lightning, are attached. Thin strips £ at
each end connect the binding-post with the

‘end plate of the series, being clamped be-

neath the plate f and between theinsulafing-
piece ¢ and the outermost plate a. A fusible
safety-cateh k& may be inserted at one end as
an additional means of safety, if desired. In
this form of my invention the lightning dis-
charge passes freely to earth along the edges
of the metal plates; but the formation of a
following are is prevented by the multiplicity
of plates and breaks. Each break isof such
slight width that the whole amount ot insu-
lating-space is no greater than the single
space of the ordinary lightning-arrester, and

L)

55

6o

°

75

30

e

035

ICO




IO

20

30

35

40

Lo

space for the arc.

already set forth,

the lightning discharge is readily conveyed
across-the whole series; but the division of
the space into so many parts prevents by the
cooling of the vapor, as already explained,
the forma,tlon of the following arc. Fig. 1
shows the lightning-arrester of the size used
by me in pra.etice and with a sufficient num-
ber of plates and infermediate spaces for use
with a current of about one thousand volts.
T'he number of plates may to some extent be
increased or diminished, according to the
character of thesystem to be pr otected and the

varying conditions which may arise in prac-

tice, the number being always small enough
to let the lightning discharge pass freely and

large enough to give the necessary coolmﬂ--

I find that the best pro-.
portion is about thirty plates for each one

thousand volts of the current.
~In the form shown in Figs. 2 and 3 a suit-
able number of metal pla,tes [l are fixed upon

a'strip m of insulating material, with their

edges close together, but not ’rouchmu The
end plates are connected in circuit, as above
described, and the operation is the same as
The discharge passesfreely
across the air-spaces between the plates, but
the following arc is prevented by the multi-

fphelty of breaks.

In IFig. 4 a series of circular metal pl.mtes N1
are clamped between disks o o0, attached to a
suitable base A, and lhave placed between
them thin perforated mica plates p, Fig. 6.

The metal plates n n and o o have each, I‘10' |

5,a central hub g, of insulating mateual and
a bolt z 18 passed through them so that the
whole is drawn tightly toc‘fether by a nut 7,
the nut and bolt-head bemfr insulated from
plates o0 o by ma,ulatmn*-wa;shels s 8. The
mica plates are larger than the metal ones
and their edges extend beyond those of the
metal plates, so that the discharge does not
pass along the edges; but the pe1f01 ations ¢ ¢
111 the mica pla,tes furnish a passage for the

414,356

hcrhtnmﬂ* betu een the metal plates, which the

cmrent of the system does not follow, for the

reason already explained.

In Fig. 7, u represents a gener atm supply—
ing tmnslatmcr devices v v of a system of elec-
trlcal dlstrlbutlon Lightning-arresters em-
bodying my invention are mdlca,ted at w w,
they being connected between the main con-
ductors of the system and the earth and pro-
tecting the generator and translating devices

from atmosphtrlc dlsehmn*es as above de-
scribed.

What I claim is—

1. A lightning-arrester consisting of a mul-
t1p1101ty of electuca,lly uneonnected metal
plates separated by slight 1nsula,t1nn-spaces
substantially as set; forth

2. A lightning-arrester consisting of a mul—
t1p1101ty of electrleally- uneonneﬁted metal
plates with thin platesof insulating mateual
between them, substantially as set “forth,

3. A lln'htnmﬂ-al rester consisting of a mul-
tlphclty of electrmally unconnected metal

tween them, and clamping devices for hold-
ing the whole closely togefhel substantially
as set forth.

4. A lightning-arrester consisting of a mul
tlpllclty of electmeally unconnected metal
plates with thin perforated plates of insulat-

1ng material between them substantlally as

set forth.

5. A lightning-arrester consisting of alter-

nate plates of metal and msulatmﬂ' material,
a bolt passing through said pla,tes, ) elamp-
ing-nut on said bolt, and insulating material
mterpoqed between sald bolt and nut and the
metal plates, substantially as set forth.’

This specification'signed and wﬁnesqed thl‘i
12th da,y of August, 1889 o

C}IARLES WIRT

Witnesscs:
WILLIAM PELZER,
D. H. DRISCOLL.
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