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UNITED STATES

PateENT OFFICE.

ERNST GUSTAV WILHELM CARL HOFFMANN, OF CHARLOTTENBURG;GER-
MANY, ASSIGNOR TO THE SIEMENS & HALSKE ELECTRIC COMPANY OF

AMERICA, OF CHICAGO, ILLINOIS.

LIGHTNING-ARRESTER.

SPECIFICATION forming part of Letters Patent No. 553,528, dated January 28, 1896.
Ai)plioation filed September 3, 1895, Serial No. 561,221, (No model.)

To all whom it may concern:
Be it known that I, ERNST GUSTAV WIL-

HELM CARL IIOFF\IA\*N asubject of the Em-

peror of Germany, residin g at Charlotten-
burg, near Berlin, Germany, have invented
new and useful Improx ements in Lightning-
Arresters with Arc-Extinguishing Dev1ces
(Case No. 629,) of which the followi ing is a
specification.

This invention relates Lo an improved com-
bined lightning-arresting and arc-extinguish-~
ing device for use with electric conductors,
and has for its object to provide a simple, in-
expensive, automatic and efficient device of
this character which will prevent injury to
the dynamo or other electrical apparatus,
while avoiding short-circuiting of the current
throughthe earth when the conductor or con-
ductors are struck by lightning.

Reference is to be had to the accompanying
drawings, forming part of this specification,
in which—

Figure 1 is a central vertical sectional ele-
vation of the lightning-arresting and arc-ex-
tinguisher device and a portion of the line
conductor. Fig. 2 is a view taken at right
angles to Fig. 1, with the casingindicated by
dotted lines; and Iigs. 3 and 4 are illustra-
tive diagrams hereinafter referred to.

Like letters refer to like parts in the sev-
eral figures.

The base portion « of the device is made of
any suitable non-conductive or insulating
material and is held by a bracket b to a cross-
bar or post or other support ¢.  Theline-wire
or electric conduector d issuitably held in the

. lowerhook end of ametal rod ¢', which passes
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through the insulated base a, and at its up-
per end is electrically connected with the
lower metal plate, ¢/, of a primary arrester
device e, which rests on the base ¢. The up-
per metal plate, ¢, of this arrester eis fastened
to the lower end of a metal rod f, which atits
upperend carriesa shouldered head 7', which
by resting on the bottom of the hollow con-
ductive core g, within which said head f' may
move, sustaing the arrester-plate ¢® at proper
normal distance above the opposing plate ¢'.
The core g is supported by a skeleton frame
a? from the base ¢, and around it is wound

the wire ¢, thus making a solenoidal magnet
of usual form capable of attracting and draw-
ing upward the rod ff' and plate ¢* of the
a,uestel e, as hereinafter descnbed

From one end, g®of the coil ¢’ a wire g° ex- 55
tends to the upper fixed plate, 2/, of another
and secondary arrester device 7, the lower
fixed plate, 2%, of Whmh is connected by a Wne
g*with the othel end, ¢°,0f the solenoid-coil ¢,
whence a wire & e\tends to a suitable ground 6o
or earth plate &’. Between the plates T W2 of
the arrester A is preferably placed a small
fusible conductive body [ to facilitate passage
of lightning across the space between the
plates. The two opposing plates of the ar- 65
resters e f are preferably serrated, as is usual
with devices of this character. A suitable
inverted-cup casing m supported on the in-
sulated base o protects the parts from rain or
snow or adverse weather influences. 70

In order to more clearly explain the opera- ©
tion of my invention, Iproduce by way of com-
parison the illustr a‘mve diagram, Fig. 3, whlch
indicates supply and retuln conductors nn,
connected to a dynamo o and grounded by
wires 72° n° and corresponding earth—plates n4,
said ground-wires having ordinary two-plate
lightning-arresters p r, respectively. Inthis
1nstance, should hohtnmo strike one of the
conductors—say the 11ne n—it would pass 8o
through or across arrester p to ground, and
should the plates of the arrester be melted to-
gether by the stroke, and should there happen
to be a slight ground connection, a constant
loss of current of or from the dynamo would 85
result.

Should lightning strike both lines n n'si-
multaneously, it would jump by heavy light
arcs across between the plates of the two ar-
resters p 7 to the earth connections and short- go
circuit the line through the dyhamo and in-
jure the machine, the current in this case be-
ing along line n, across arrester p, on wire 7?,
through the earth and ground connections 7,
wire 7%, arrester 7, and along wire 2’ to the g5
dynamo. Should there be but one supply-
conductor having a two-plate lightning-ar-
rester, and the return be made through the
earth, as in electric-railway systems, light-
ning striking the conductor would short-cir- 100
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cuit the current through the dynamo and cut
out the main line,while injuring the machine.

The diagram Fig. 4 illustrates the appli-

cation of my 111\'011L10n when the line-wire d
is a supply-conductor and the return to the
dynamo is through the earth. It will be un-
derstood, however, that when two wires are
used for supply and return conductors, as in
Irig. 3, the arrester devices ave applied to both
conductors.

Referring now to Fig. 4 and also to TMig.
of the drawlnos it wﬂl be seen that hhould
lightning SLH]\G the hnc -wire d it will pass
thr ouoh the hanger o’ and across between the
plateb e ¢ of dl‘l’OSt(}l e, and through the rod

j to conducmve core ¢, thence to conneo‘uon

¢* and wirve ¢%, and through the plates 7' h?
and interposed fusible ]110t‘11 [ of arrester h,
and thence by wire g* to connection ¢% and by
wire & 1o 010und Only a very small part of
the static lightning- dlschzu% will pass into
or through the solenold c011 g', due to its re-
sismnce, and the rod 7’ fwill not be dvawn
upward within the core g. A heavy current
from the dynamo wia line d and following
the hommno will, however, traverse the so-
lenoul coil and energize its cove ¢ sufficiently
to draw upward the rod 7' 1, and also the con-
nectod plate ¢*, and thus separate the plates
¢' ¢ of arrester e sufficiently to antomaftically
extinguish the are between it wholly and nor-
nmlly to the line-wire d without injury to the
arrester devices or the dynamo-machine. Im-

mediately the arc is extinguished at the ar-
rester e, the solenoid loses its attraction, and
the upper plate, e of this arrester falls, and
the parts ave ustored to normal relative po-
sitions,(showninFig.1 of the drawings )1ead3
for Lhe next hnhtnme, stroke of the hne -wire.
The fusible body/, which had facilitated pas-

sage of the static current through the oppos-
ing plates %' I* of arrester f, will he melted
by the lightning, thus leaving an open space
between the plates, ready for the next static
discharge, and indicating by the melting of
said body ! that the apparatus has been struck
by lightning.

I elaim as my invention—

1. A lightning arrester for electric condue-
tors, comprising primary and secondary ar-
rester devicesin eircuit between the conductor
and the earth, and a solenoid magnet inter-
posed in circuit with the two arvester devices
and confrolling the are of the primary ar-
rester device; the secondary arrester having
a fusible body interposed Dhetween its oppos-
ing plates or portions to facilitate the passage
of the electrical discharge, substantially as
described.

The combination, in a lightning arrester
for electrie conductors, of an insulated base
@, a line wire support as «' held thereby and
carrying a plate ¢', a support ¢* on the base «,
a conductive core ¢ and solenoidal \\110 coil
J thereon, sustained by the \suppmt a avod
7', f held b\ core ¢ ¢L11d carrying.a plate ¢
said opposed plates ¢’ ; e? tonnmq a primary
arrester e; wirves ¢ J" g* connected with oppo-
site ends of coil (/, a secondary arvester /i,
comprising opposing plates 7/, 1? in circuit
with wires ¢%, g%, and a ground connection %
from the junction g° of the coil ¢’ and wire
o', substantially as described.

In testimony whereof I have affixed my sig-
nature in the presence of two witnesses.

ERNST GUSTAV WILIELM CART HOTFMANY,

Witnesses:

08C¢AR KIELEFELD,
JOHN I3. JACKSON.
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