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Lo all whom it may concern.:
- Be it known that I, ALEXANDER WTURTS, a

~citizen of the United States, residing in Pitts-

burg, in the county of Allegheny and State
of Pennsylvania, have invented a new and
usefullmprovementin Universal Non-Arcing

Lightning-Arresters, (Case No. 533,) of which

the following is a specification. _

My invention has relation to means for pro-
tecting electric circuits from the injurious ef-
fects of static discharges, and relates particu-
larly to that class of meansineluding provis-
ion for preventing the dynamo current from
following the static discharge and thus form-
Ing an injurious arec. -

Oneobjectof my invention is to accomplish
the above-named ends by the cheapest and
simplest means, and such as will oceupy the
minimuam space. | |

Another object of my invention is to pro-
vide a device of thisclass which shall be non-

arcing with both direct and alternating cir-

cuits, as distinguished from those devices
which permit the formation of a dynamo arc
and depend upon the subsequent rupture of
thesame, My device does not permit even in-
cipient dynamo ares to form.

My invention depends upon the discovery
of the fact that a dynamo arc cannot be de-

veloped save in a space of certain minimum

dimensions, depending upon thelength of the
arc to be developed, and the potential of the
dynamo current. I have also found it to be
true that a disruptive static discharge, while
requiring acertainspaceto develop, will take

place in a space of much smaller dimensions

than are required by a dynamo are. More-
over, when a sufficient static potential accu-
mulates, it will provide its own space, if need
be. 1 have made the further disecovery that,
where the two terminals of a spark gap are
necessarily separated a considerable distance
on account of the use of high dynamo poten-
tlals, the striking potential of the static elec-
tricity may be greatly diminished by provid-
ing between the terminals what I term a dis-
charge wedge through the dielectric. This

consists of a conducting path, of high resist-
ance, and in its preferred form, of extreme
tenuity. Such a wedge is found not to facili-
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| tate the pa,ssa,ge of the dynamo current to

any appreclable extent, and yet practice has
shown that it greatly facilitates the static dis-

charge. I have made these discoveries prac-

tical by the invention hereinafter deseribed,
and illustrated in the accompanying draw-
ings, wherein— o |

Figure 1 is a plan of the terminal plate as
used in the simplest form of my invention.
Fig. 2 is a central longitudinal section of the
same, showing the cover platein place. Figs.
o to 6 inclusive are views of different termi-

nal plates as used in various modifieations of

my invention. Iig. 7 is a longitudinal sec-
tion of a further modification, and Fig. 8 is a
section of a form of my device wherein a
wedge is used having an appreciable thick-
ness. Iig.9showsa sectional view of a modi-
fication. . |

My invention as above stated depends upon
the principle that the static discharge re-
quires much less space than a dynamo are,
and the broad idea of my invention is there-
fore the use of a spark gap or gaps, wherein
the space between the terminals is extremely
restricted. The dimensions of this space will
of course differ with the potential of the cir-
cult to be protected, and the striking poten-
tial calculated for. The form of this Space
i1s of course immaterial, but I prefer to use
a film of air between two plates or blocks,
as more. particularly shown in the acecompa-
nying drawings. Such a plate or block is
shown at 1, and in one of the simplest and
most elemental forms of my invention I have
made this block of marble, or other non-con-
ducting material. Where the simple restrict-
ed spaceis used, asin the form shown in Figs,
1l and 2, stone is an appropriate material. The
plate shown in Fig. 1,Icall the terminal plate,
because it carries the terminals of the spark
gap, which are preferably embedded in the
plate as shown more clearlyin Fig. 2. These
terminals may be made of any good conductor,
whether non-arcing or not, and they are re-
spectively connected to the ground and line,
as 18 usual in lightning arresters. The bind.
ing posts 3 are provided for this purpose. If
now, the spark gaps be used uncovered, as

55

6o

05

75

80'

Ho

95

| shown in Fig. 1, the static discharge will form 100
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a conducting path for the dynamo current f

which will immediately form a destructive
arc, which will oceupy the space immediately
above the plate 1. This ave will usually oc-

cupy a curved path, as its name implies. 1f,

however, this plate be covered by a second
plate 4, called by me the cover plate, and
shown in Fig.2,the exceedingly narrow space
or film of air between the two plates will not
be of sufficient size to permit the formation

Whether this is due to the pre-

of this are.
vention of the passage of metallic vapor from
one terminal to the other, under action of the
current, or to a simple choking out of the arc
by restriction of space, I do not know; the
more likely theory would seem to me at pres-
ent to be the former, but I do not intend to
hereby commit myself to any theory. The
fact 1T have established by frequent and vari-
ous experiments.

If the cover plate 4 be simply laid on the
terminal plate, and a static discharge takes
place across the terminals, the cover plate
will be thrown off, showing that there 1s an
explosive action due to the formation of the
spark. If, however, a mere scratch is made
between the terminals in the surface of the
plate, the discharge will take place without
the least disturbance of the top plate, indi-
cating that the explosive effect above noticed
is confined to a very small space. In prac-
tice it is convenient to fasten the two plates
together, as for instance by means of the
serews 5 inserted in holes 6 in the two plates.

The arrangement shown in Fig. 1, 1s, as 1
have stated, the simplest form of my inven-
tion, and that embodying merely the funda-
mental elements thereof; it is, however, only
adapted for use in connection with eircults
of such low potential that the terminals may
be brought quite near together without dan-
oer of formation of a dynamo are. 1 have
found that where the terminals are quite
near together, and a dynamo current of high
potential is used,an arc may form in spite of
the use of this form of my invention. ‘T'hus
it will be necessary, where such high poten-
tials are employed, to place the terminals far-
ther apart. Where this is done, however, the
striking potential is so high as to greatly en-
danger the electrical apparatusto be protect-
ed, and it is then that 1 have recourse to the
use of the principle of the discharge wedge,
above mentioned.

In Fig. 8 the terminals will be seen 1o be
arranged farther apart, and to be joined by
threeclose parallel lines,inthe drawings. The
middle line represents a conducting thread
of great tenuity, such as a mere pencil mark,
or streak of graphite upon the surtace of the
marble or other material of the plate, which
streak is preferably made in a scratch or hol-
low groove, represented by the outside lines.
The materials which might be used at will
for this conducting wedge are of course mani-
fold, and I do not wish to be understood as

limiting myself to the use of graphite in this |

5 may be used.
that shown in Figs. 1 and 2, save that there

500,784

connection. - The degree of tenuity 1s more-

over by no means an essential point. "T'his

will be seen in connection with the deserip- 70

tion of Fig. 8. I have found that when this
conducting streak or its equivalent 1S used,

thestriking potentialis greatly lowered, with-

oul any inereased danger of the formation of
a dynamo arc. The streak or thread seems
to act as a wedge through the dielectrie,
which, being met by the statie discharge at
the terminals, helps the latter to break down
the dielectric, and permits passage of the
spark. In my experiments I have connected
the two terminals 2 across the mains of a five
hundred volt street railway circuit, and at
the same time to the two terminals of a bat-

tery of Leyden jars, which latfer were con-
stantly charged by means of an Inflaence ma-.

chine run by a motor. Repeated discharges
from the Leyden jars passed over the space
between the blocks, but the dynamo current
was not even established to a sullicient extent
to blow out a one ampere fuse put in series
with the terminals of the spark gap. 'This
experimnent was tried both with a second or-
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dinary spark gap in series with the termi-

nals 2 and the jars, and without this second
cap. The results were identical, and it will
be understood that in practice, the use of my
invention in either arrangement is contem-
plated by me.

Fig. 4 shows the condition of the surfaces

of the two plates alter a few discharges of the

Leyden jars, where I had employed the lead
pencil streak mentioned above. The explo-
sive action of the sparks had thrown the
oraphite out on each side, and vlackened the
surfacesof the blocks. Where thestreak was

made in a groove, as in I'ig. 3, this scattering
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did not oceur, but the spark acted to consume

the graphite.

vice useless, by raising the striking potential,
through destruction of the wedge.
toprevent this,the eonstruction shownin Iig.
This is in all respects like

is placed between the terminals, and prefer-
ably let into the terminal plate, a slab or
bloek of earbonizable material,suchaswoodor
fiber.
in one or more streaks, as shiown, running

from one terminal to the other, and prefer-

ably parallel. These burned streaks form at
once the desired groove, and the conducting
wedge, and the results obtained by the use of

thismodification of my invention,haveproved

in every respectsatisfactory. Theadvantage

of this form of device over that above shown

in Fig. 3, is that the spark as it passes, far
from tending to destroy the wedge causes fur-
ther and further earbonization of the slab 7,
and thus preserves the conducting threads.

These carbonized streaks may be caused in

the first instance by the use of the electric
spark if desired.

A farther modification of my invention is

Such action as this would evi-
dently result before long in rendering my de-
110
In order

The surface of this material is burned .

115
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130 .
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shown in Fig. 6, wherein the terminal plate
itself ismade of carbonizable material, a hard
grained wood or a mass of fiber being pre-
ferred. Thestreaksareburnedintothis plate,
as shown, and the device will then act as in
the case illustrated in Fig. 5.

Still another form of wedge is shown in Fig.

3 where in a body of high resistance material
3 18 shown as lying between the terminals,
and In contact with them. A compound com-
posed of plaster of paris and graphite in the

proper proportions will be found to answer

every purpose admirably. |
A multitude of ways will ocenrto the mind
of one skilled in this art, whereby conducting
paths or wedges may be produced between
the terminals of a lightning arrester of this
class, but it is to be understood that all such
methods are included within my invention;
the several modifications shown in the draw-
ings being merely examples which might be
indefinitely multiplied. | |
Although in the figures hitherto deseribed

I have disclosed only such forms of my inven-

tion as were constructed in two parts, which
I have termed a terminal plate and a cover
plate, respectively, it is nevertheless fully
within the spirit of my invention to construot
the terminal support in one piece, and to pro-
vide the restricted space for the static dis-
charge within the substance of this plece.
This form is shown in Fig. 9, wherein is shown
a solid block of non-conducting material such
as marble, wherein is bored a hole, in the

sired shape, but corresponding to the shape
of cross section of the receiving hole, made
of carbonizable material, such as wood. and

having the grooves burned into its surface.

T'his plug isshownat 9. Of course the burned
grooves may be replaced by any other form of
discharge wedge as previously deseribed, and
indeed the wedge is not absolutely necessary,
as has already been set forth.,

One of the chief advantages of my inven-
tion is its extreme compactness; and in fur-

ther amplification of this feature, the form

shown in IFig. 7 may be employed where it is
desirable to geta very great distance between
the terminals. By the use of this form,
wherein the surfacesof-the blocks are shown
to be curved and interlocking, the spark is
obliged to pursue a long path, and yet the
size of the whole structure is not necessarily
Increased. | | |

I have found the lightning arrester above

described to be well fitted for use either with
the direct or with the alternating current.
Not only may my device be used to protect
constant potential circuits, but it is eminently
fitted for use with a constant current system,
such as is used for arclights. - Indeed its ap-
blicability is universal, being small and light
enough for convenient use on railway cars as
well as in central stations. '

What 1 claim is—

| wedge consisting of a tenuous

‘middle of which is placed a plag of any de- |

|

!

}

1. Auniversalnon-arcing lightning arrester

consisting of two adjacent spark terminals
separated by a space substantially inclosed
and too narrow in proportion to its length to
permit formation of a dynamo are apon oc-
currence of static discharge between said ter-
minals, substantially as described.

2. A universal non-arcin glightning arrester
consisting of two adjacent spark terminals
separated by a space too small to permit for-
mation of a dynamo arc, and a discharge

conducting

path of high resistance, substantially as de-
scribed. |

o. In alightning arrester, two non-conduct-
Ing plates and a pair of sparking terminals

form a substantially closed space between
sald sparking terminals substantially as de-
scribed. | |

4. In alightning arrester, two non-conduct-

| ing plates, and a pair of sparking terminals

let into thesurface of one of them, said plates
being arranged to form a substantially in-
closed space between said terminals substan-
tially as deseribed.

5. Ina lightning arrester, two non-conduct-
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‘between them, said plates being arranged to

QO

ing plateshaving correspondingly corrugated

surfaces, and a pair of sparking terminalslet

into the surface of one of them,
as described.

- 6. In alightning arrester, two non-conduet-
ing plates, a pair of sparking terminals let
into one of them, and a discharge wedge or
conducting path of high resistance on the
surface of one of said plates, substantially as
described. - | |

7. In a lightning arrester a non-conducting
terminal
the same, a

and a discharge wedge or tenuous econductor
In said groove; in combination with a cover
plate placed upon said terminal plate, sub-
stantially as deseribed. |

8. In alightning arrester, a, non-conducting
terminal plate provided with a carbonizable
surface having grooves burned upon the same,

substantially

surface; in combination with a second non-

conducting plate placed upon said terminal

plate, substantially as deseribed.

J. In a lightning arrester a terminal plate
made of carbonizable material, sparking ter-

minals borne thereon and grooves burned into

plate, sparking terminals let into-

935
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groove between said terminals,

110

and a sparking terminal on each side of said
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sald plate between said terminals; in combi- .

nation with a non-condueting cover plate
placed upon said terminal
as described. |

- In testimony whereof I have hereunto sub-

scribed my name this 11th day of May, A. D.
1893. ) | |

o ALEXANDER WURTS.

Witnesses: |
HAROLD S. MACKAYE,
JAMES WM., SMITH.

plate,substantially
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