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1o all whom it may concern:

Be it known that I, ELTHU THOMSON, a citi-
zen of the United States, residing at Swamp-
scott, county of Hsgex, and State of Massa-
chusetts, have invented a certain new and
useful Improvement in Lightning-Arresters,
of which the following is a specification.

The aim of the presentinvention is to avoid
the continunance of arcs on an electric circuit,
and consequent injury to the discharge ter-

with other known evils.

The invention will be found partieularly
useful on power circuits of such voltage and
character that an arc when once established
is followed by a rush of current of such vol-
ume that the ordinary are rupturing devices
with diffieulty disrupt it.

It consists principally in supplementing or
assisting this disraptive action by employing
means for limiting or checking the flow of
after current to an amount less than would
otherwise be the case so that the are rnptur-

guish the arc.
In a lightning arrester there is combined
with the discharge plates and are rupturing.

the ground connection, which resistance is
as non-conductive in character as possible,
and limits the line current tending to follow
a discharge to ground to such an amount as
will permit the arc to be readily extinguished
when once established over the spark gap or
gaps of the arrester. )
On railway or similar power- circuits it has
been found by experience that a short circuit
at the arrester plates, even though powerful
means for blowing out the arc are provided,
is often attended by destructive effects at the
plates,andisfurthermorealmostinvariablyat-
tended by openingof thecircuitbreakersof the
circuit from the dynamos, indicating that the
current obtained from the constant potential
or over-compounded machinescommonly pres-
ent in the power station is of such enormouns
amount that the ordinary means for ruptur-
ing the are are often insufficient for that pur-
pose. To cut down this volume of eurrent as
already indicated, I insert in the ground
branch a resistance of such character as to

give the least possible opposition tolightning
discharges, while at the same time offering
such resistance to the continued passage of
the line current that the arec may be broken.

In the accompanying drawings, Figures 1,
2,3, 4,5, 6 and 7 show the invention applied
to various forms of lightning arresters of con-
structions generally similar to those now well
known in the art; and Figs. S and 9illustrate
a modified form of resistance which may be
used.

In Fig. 1, L represents a line circuit which
is connected to ground at E. The ordinary
arrester plates separated by a spark gap are
shown at G, G’,and an are rupturing magnet
is provided at M. One of the plates G is con-
nected to line, and the other G’ to earth
through a resistance B of a definite, determi:
nate amount sufficient to give the desired of-
fect, and which for illustration on a five hun-
dred volt cireuit will be, say, from five to ten
ohms. This resistance will be as free from
self-induction as possible. I prefer for this
purpose a wooden box or earthenware tube
filled with carbon sand and provided with end
plates C in contact with the sand, the length
and section of the condueting path being ad-
justed to give the required resistance. Fine
perforations may be provided in the box for
letting out any gases which may form from
time to time withont letting the particles of
sand escape.

In Fig. 2 a generally similar arrangement
is shown, but with a modified form of light-
ning arrester. A spark gap is provided be-
tween the plates G, G’ and the are rapturing
device is supplied by the contacts at K which
are separated by an electro-magnet M when
current passes to earth, the magnet M being
in the earth branch, and shunted by a small
spark gap at O which the discharge takes first
so as to prevent injury of the magnet. A
spring S holds the armature S’ in such posi-
tion as to close the contacts until the diseharge
takesplace. By using the limiting resistance

B the are may be broken at K by a movement
of the contacts through a considerably shorter
space than would otherwise answer, and dan-
ger is also to a large extent avoided of melt-
ing the contaets K so as tostick and to refuse
to open at all.
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In Fig. 3 thearcrupturing devicesareshown
as two magnets, one in each of the line eir-
cuit wires I, L’ which are coiled respectively
around the magnets at X, H’. One of the
plates of each arrester is connected to the re-
sistance B which is grounded at E so thata
resistance of the required amount will be in-
cluded in the path from either of the arrester
plates. A single tube filled with carbon sand
is shown provided with a central connection
toearth. =

Fig. 4 shows the spark gap at G between
the resistance B and earth, and an electro
magnet M, acting as already described in con-
nection with Fig. 2, may be inserted to widen
the spark gap to any desired extent to extin-
guish the arc between the plates.

Figs. 5 and 7 show-an arrangement similar.

to Fig. 1, except that in the former an air jet
J is used to disrupt the are, and in the latter
the discharge terminals are inclosed in a box
J’ such that the heat of the are itself by ex-
panding the air in the box blows apart the
terminals, one of which is pivoted at Y as
shown.

In Fig. 6 a mode of constructing the resist-
ance is shown having as before asurrounding
tube T of non-conducting material, such as
indurated fiber or earthenware, having at-one
end a terminal plate C in contact with the car-
bon sand P,and atits other end a top plate C’
pressed down against the carbon by aspring S’
so as to make good contact therewith.

While I have deseribed carbon sand asthe
most suitable resistant material; other mate-
rials like metallic oxides in fine grains may be
used to provide a resistance having the neces-
sary non-inductive character, and which can
be adjusted to offer the desired amount of re-
sistance without being too unwieldy or bulky.

In Figs. 8 and 9 another form of resistance
is shown which may-be used though not so
easily constructed as that already described.
Here a resistance wire is coiled into two flat
spirals M? M’ on the two sides of a shicet or
plate N of glass or porcelain, the spirals be-
ing wound reversely and connected at their
centers so as to give as high an insulation
between the terminals as possible while main-
taining a demagnetizing effect upon each oth-
er, so that self-induction is nearly if not en-

* tirely abolished. The length and section of

the wires should beso proportioned to-thenor-
mal voltage of the line as to give such a de-

498,314

gree of resistance as will limit the current to
an amount such that the ordinary are ruptur-
ing apparatus can be relied upon toact with
certainty and promptness.

What I claim as new, and desire to secure

‘by Letters Patent, is—

1. The combination of cireuit terminals ab
which an arcisliable toform withanare rupt-
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uring device for extinguishing an arecthereat, .

and a resistance or current reducing means to
limit the current flowing across said terminals
incidental to arcing thereat.

2. The combination of lightning arrester

discharge terminals arranged to form aspark

@ap or gaps, with an are rupturing device for
extinguishing an arc thereat, and means for
limiting or reducing the-current tending to
follow the passage of the discharge to earth.
3. The combination with a. lightning ar-
rester having a spark gap and arc rupturing
devices, of a resistance non-inductivein char-
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acter limiting or reducingthe current passing

from line to ground incident fo arcing at the
spark gap.

4. The combination- with a lightning ar-
rester having a spark gap or gaps with a. re-
sistance of non-induective character,and a-cir-
cuit leading to ground comprising the spark
gap and resistance in series-such that theaf-
ter-flow of line current must pass throughsaid

‘resistance in going to earth, as set forth..

5. The combination with a lightning ar-

‘rester having a spark gap or gaps. and arc

rupturingdevices,of aresistance in the ground
connection, consisting of carbon sand or like
granular resistant material arranged. to give

‘the desired-limiting effect upon the current

flowing from line to ground upon arcing at
the spark gap, as desecribed.

6. The combination with a lightning ar-
rester having a spark gap or gaps and arc
rupturing devices, of a resistance consisting
of aconfined massof carbon sand permanently
in cireuit in the ground connection and: ar-
ranged to offer a definite, determinate resist-
ance to the flow of current from line to ground,

-as deseribed.

In testimony whereof I have hereto set my
hand this 25th day of October, 1892.

ELIHU THOMSON.

Witnesses:
JoEN W. GIBBONEY,
BENJAMIN B, HULL.
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