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UNITED STATES

ParenT OFFICE,

ALEXANDER JAY WURTS, Of PITTSBURG, PENNSYLVANIA, ASSIGNOR TO
THE WESTINGIIOUSE ELECTRIC AND MANUFACTURING COMPANY, OF

SAME PLACE.
LIGHTNING

-ARRESTER.

SPECIFICATION forming part of Letters Patent No. 571,108, dated November 10, 1896.

Application filed March 11,1896,

To all whom it may conceri:

Beitknown that I, ALEXANDERJAY W URTS,
a citizen of the United States,residing in Pitts-
burg, in the county of Allegheny and State of
Pennsylvania,haveinvented anew and useful
Improvement in Lightning-Arresters, (Case
No. 688,) of which the following is a specifi-
cation. _

My invention relates to means, generally
Jknown as ‘““‘lightning-arresters,” employed for
protecting electrical machines and apparatus
from the injurious effects of static charges
derived from the atmosphere, and it has for
its object to provide a device of this general
character which shall preclude the formation
of a dynamo-arc between its terminals and
which shall insure the grounding of static
charges accumulated upon the line,whatever
within widely-separated limits may be the
potential of the eircuit to be protected.

It has heretofore been considered necessary
toconnect severallightning-arrestersin series
in order to properly protect high-potential
cireuits, for the reason that the dynamo-arc
could not otherwise be either suppressed or
promptly extinguished on account of the nec-
essarily small space separating the electrodes.
T'rouble has also been experienced with light-
ning-arresters employed in connection with
low-potential circuits by reason of the bridg-
ing or beading over of the terminals due to the
fusing action of static discharges. Itisthere-
fore obviously desirable to increase the space
between the electrodes of the spark-gap as
far as is possible without precluding or mate-
rially impeding static discharges between the
same. It has been demonstrated that a dis-
ruptive discharge will pass more easily over
a solid insulating-surface between two elec-
trodes than through the air hetween such
electrodes when the insulating-surface is not
present. This is believed to be due to the
fact that in passing over the insulating-sur-
face the discharge separates the molecules of
air from the molecules of the insulating-sur-
face, and in go doing performs less work than
when the discharge passes directly through
the air,for the reason that the molecules of air
are not in such intimate contact with those of
the insulating-surface as are the molecules of
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air with each other. It has also been demon-
strated that if twoelectrodes be placed on the
same surface of a sheet of insulating material,
and one of them be connected to a conducting-
body—such, for example, as a metallic sheet
adjacent to or a coating upon the opposite
surface of the insulating-sheet—a materially
longer spark can be obtained between the
electrodes over the insulating-surface than
could be obtained if one of the electrodes
were not connected to the conducting-body
upon the oppositeside. Theconducting-body
upon the side of the insulating-plate opposite
to that of the electrodes serves to give a con-
denser action to the apparatus, in conse-
quence of which the air on the side of the
plate opposite to such conducting-body is re-
pelled, and the path between the electrodes
is thus more readily and easily traversed by
the discharge than is the case when the nor-
mal relation between the molecules of air and
those of the insulating-surface exists. The
effect of such an organization of apparatus
upon the passage of a static discharge is so
great thatit has been found, for example, that
a twenty-four-inch spark iray be obtained
between the electrodes when they areshunted
by one and three-fourths-ineh air-gap. It
will therefore be readily seen that it is prae-
ticable by means of my invention to separate
the electrodes of lightning-arresters a very
much greater distance than has heretofore
been possible.

Inthe accompanying drawings, Figurelisa
perspective view of a double-pole lightning-
arrester adapted for use with high-potential
circuits and constructed in accordance with
my invention. Ifig. 2isadetail sectional view
onlinexx of Fig. 1. Tig. 3is asimilarviewon
line «' ', and Fig. 4 a plan view of one of the
cnd blocks shown in Fig. 1 reversed in posi-
tion. Tig. 5isa sideelevation of a lightning-
arrester for low-potential circuits, and Fig. ¢
a longitudinal section of the same.

Reference being now had particularly to
Tigs. 1 to5of the drawings, 1is a plate of insu-
lating material, preferably of glass or some
analogous substance, although any other suit-
able insulating material may be employed,
and 2 is a sheet of condueting materal, pref-
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erably metal foil, applied to the underside of
the plate as a coating. Asindicated in the
drawings, however, this coating does not ex-
tend to the edges of the insulating-plate.
The exact dimensions of the coating are not
material, but it is preferably of sufficient
length to span the distance between the elec-
trodes. DBlocks 3, which may be duplicates
of each other, are cemented to the upper sur-
face of the plate 1, near the respective ends
of the same, each of these blocks having sub-
stantially the construction of the terminal
Dblock shown and deseribed in Patent No.
532,354, granted to me January 8, 1895, the
block consisting of a body of insulating ma-
terial, preferably of wood, provided with a
dovetailed groove or recess, in one end of
whicl is a metal terminal piece 5, and in the
other end of which is a piece 6, preferably of
hard wood, provided with longitudinal shal-
low grooves burned into its face, constituting
what I have termed a ““discharge-wedge.”

One of the terminal plates or pieces 3 is
connected to one side, 7, of a high-potential
cireuit by a econductor 8, and the other to the
otherside, 7', of such high-potential circuit by
aconductor 9. A block 10is cemented to the
upper surface of the plate midway hetween
the blocks 3, and this bloek 10 is substantially
the same in construetion as the block 3, ex-
cept that the metallic terminal piece 5 is lo-
cated at the middle of its dovetailed recess
or groove, and grooved blocks ¢, in all re-
spects like the parts 6 above described, are
located at each side of the terminal piece &'.
This terminal piece 5’ is connected to earth
by means of a conductor 11. It is also elec-
trically connected with the conducting sheet
or coating 2, preferably by means of a strip
of metal foil 12, extending to the edge of the
plate 1, over the same, along the top, and
under the terminal piece 5. Eitherthe whole
of the upper surface of the plate 1, if con-
structed of glass, is ground or the spaces be-
tween the pieces 6 and 6’ are ground or rough-
ened, and these last-named spaces rubbed
with plumbago or some similar conducting
material, as indicated at-13,in order to facili-
tate the passage of the static discharge from
either or both of the conductors 89 to the ter-
minal piece 5', and thence to the ground.
This construction of apparatus-also tends to
facilitate the passage of the dynamo-current,
but to a less degree, and the production and
maintenance of an are is prevented by the
non-arcing terminal blocks. Itwill be under-
stood from the foregoing description that
these terminal blocks 3 and 10 may be sepa-
rated a distance very much greater than has
been possible with apparatus heretofore em-
ployed without materally impeding the pas-
sage of static discharges. Itwill also be un-
derstood that while a double-pole lightning-
arrester is shown the invention is equally
applicable to a single-pole arrester.

In Figs. 5 and 6 is shown a lightning-ar-
resteradapted forlow-potential circuits, such,

for instance, as those cmployed in telography
and telephony. In the circuits employed for
this class of work the lightning-arrestersusu-
ally employed have consisted of two clec-
trodes brought into such close proximity to
each other that when a discharge occurred
the eleetrodes were liable to be bridged or
beaded over. This difficulty is entively
avoided by the employment of the apparatus
here shown, in which 14 is a glass tube, the
outer surface of which is preferably ground
and rubbed with plumbago, as indicated in
Fig. 5. Inside of this glass tube 14 isa metal
tube 15, preferably slotted, as indicated, in
order that it may be readily inserted into the
tube 14 and closely fit the same. This tube
15 may bein the form of metal foil, however,
if desired, instead of the sheet metal indi-
cated in the drawing. This inner tube or
coating 15 is electrically conneccted at its
outer end to one binding-post 16 of the light-
ning-arrester. The electrode 16 is also con-
nected with the outer surface of the tube 14
by means of a slotted metal tube 17, the in-
ternal diameter of which is substantially the
same as the external diameter of the tube 14.
The other binding-post 18 of the arrester is
connected with the outer surface of the tube
14 by a metal tube 19, also preferably slotted
in order to make a close fit between the said
parts. The lightning - arrester thus con-
structed may be attached to any desired sup-
porting-base 20 by means of Lrackets 21 ov
by any other suitable means.

It will be understood from the foregoing
llustration and description that disruptive
discharges will oceur between the ends of the
metal tubes17 and 19,connected, respectively,
with the binding-posts 16 and 18 over the sur-
Tace of the glass tube 14, the passage of the
discharge being facilitated by the particles of
plumbago adhering thereto, and that the dis-
tance between the inner ends of the tubes 17
and 19 is sufficiently great to preclude any
bridging of the space between them by reason
of the fusing together of the parts.

The special forms of apparatus shown and
described are merely illustrative, and I donot
therefore desire to be understood as limiting
my inventionasregardsthe specilicapparatus
employed.

I claim as my invention—

1. A lightning-arrester comprising a non-
condueting bodyand apairof separated termi-
nals, provided with arc-suppressing means,
and located in cloge proximity to one surface
of said body, and means for repelling the air
from said surface.

2. A lightning-arrester comprising a non-
conducting body, a pair of separated termi-
nals located in close proximity to one surface
thereof, and a thin conducting-film between
sald terminals, and means for vepelling the
air from said surface.

8. A lightning-arrester comprising a non-
conducting body having a comparatively
smooth surface, a pair of separated terminals
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in contact therewith and provided with are-
suppressing means, a thin, conducting - film
between the same, and means forrepelling the
air from said surface whereby the passage of
electrical discharges is facilitated.

4. A lightning-arrester comprising a non-
ducting plate, a pair of terminal bloeks upon
one side thereof, each of which embodies a
metal terminal and an adjacent discharge-
wedge, a thin metal sheet upon the opposite
side of the non-conducting plate and a metal
strip connecting said metal sheet with one of
said metal terminals.

5. A lightning-arrester comprising a non-
conducting body, a pair of separated termi-
nals in contact with one face thereof, a con-
ducting-film on said face between the termi-
nals, a condueting-body upon the opposite
face of the non-conducting body and span-
ning the distance between the terminals and
electrically connected with one of them.

6. A lightning-arrester comprising a-con-
duecting and anon-conducting body in contact
with each other, a pair of separated terminals
in contact with the side of the non-conduet-
ing body opposite said conducting-body, a
thin coating of plumbago between said ter-
minals and a metal connection between one
of said terminals and the conducting-body.

7. A lightning-arrester for high-potential
cireuits comprising a non-conducting plate, a
pair of terminal blocks cemented to one face
thereof each having a metal terminal piece

and an adjacent discharge-wedge, conduct-
ing-film between said terminal blocks and a
coatling of metal foil upon the opposite side
of said non-conducting plate and an electrical
connection between the same and one of the
terminal blocks.

8. A lightning-arrester comprising a plate
formed of glass or analogous material, a pairv
of discharge-wedge terminal blocks cemented
to oneside thereof and a coating of metal foil
upon the opposite side and an electrical con-
nection between the same and one of the ter-
minals, the surface of said plate between the
terminal blocks being ground and provided
with a thin coating or film of plumbago.

9. Alightning-arrester comprising a plate
formed of non-conducting material, two ter-
minal blocks for eonnection with the respec-
tive sides of an electric circuit and an inter-
mediate block for connection to the ground,
all eemented to one side of the plate and pro-
vided with arc-suppressing means, a metal
coating on the opposite side of the plate and
an electrical connection between the sameand
the middle terminal block.

In testimony whereof I have hercunto sub-
seribed my name this 7th day of March, A. D.
1896.

ALEXANDER JAY WURTS.

Witnesses:
WESLEY G. CARR,
ITuBERT C. TENER.
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