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To all whom it may consern.:

Be it known that I, Josers J. O’ConNELL, 3
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Protective Devices for Elec-
tric Circuits, of which the following isa full,
clear, concise, and exact description.

My invention relates to g protective device
for electric circuits, and has for its object to
provide an improved protector which will be
especially-adapted for outdoor use for gnard-
ing circuits against injury from lightning dis-
charges and dangerons currents from other
sources.

My invention contemplates a protective de-
vice which will be very substantial and dura-
ble in construction, so as to be capable of use
in circuits carrying large currents and also
to meet the conditions of outdoor use.

One featureof the invention lies in the con-
struction whereby the arrester-plates are rig-
idly held together as aunitina fixed relation
to one another while thoroughly insulated.

Anabsolutely-fixed and constant separation is -

thereby maintained between the plates, so that
it becomes unnecessary to interpose solid di-
electrics between them, as is the usual prac-
tice. Such dielectricsare g, well-known source
of trouble in protective devices of this char-
acter, since particles of the arrester-plates and
other matter are apt to colleet upon the top
and sides of the dielectrics, and so short-cir-
cuit the plates. In my construction these con-
ducting particles simply fall out or are blown
from between the plates at the time of: the
discharge. The arrester-plates are given the
maximum separation at the point where they
enter the solid body which receives their up-
per ends, so as to miniiize danger of short-
circuiting due to accumulations upon the in-
tervening surface of the solid. The plates
being held rigidly with-a fixed separation be-
tween them cannot he shitted to vary their
relative positions, and thus cause trouble inthe
cireuit by becoming insensitive to the poten-
tial difference at which they are required to
operate. The arrester-plates are adapted to

be removed from their operating positions as
a unit for the purpose of inspection, &e., and
to permit the substitution of new units or sets
therefor.

. Other features of the invention consist in
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the provision of certain auxiliary apparatus
and in the peculiar arrangement of said appa-
ratus in association with the arrester to co-
operate therewith in the protection of appa-
ratgs with which the device may be associ-
ated.

I will describe my invention particularly by
reference to the accompanying drawings, and
the particular parts, improvements, or com-
binations which I regard as novel will be
pointed out in the appended claims.

Figure 1 is a view in elevation of the pro-
tective device of my invention, illustrating its
application to an electric circuit at the point
where the same enters a building. Fig. 2 is
a Dperspective view of the protective device
with the hood removed. Fig. 3 is a vertical
sectional view. Fig. 4 is a bottom view of
the arrester-plates and their supporting-cap.
Fig. 5 is a perspective view of the base and
the terminals supported thereby. Fig. 6isa
bottom view of the base, and Fig. 7 is a dia-
gram illustrating the circuit connections of

- the protective device shown.

The same characters of reference are used to
designate the same parts wherever shown.

The insulating-base @ of the arrester car-
ries three pins 4 3’ 22, upon which are mount-
ed the arrester-plates ¢ ¢ &' The ends of the
arrester-platesare drilled to form holes d g’ d?,
in which the pins are adapted to enter, said
pins thus making electrical connection with
the arrester-plates in addition to serving as
supports therefor.

The arrester-plates ¢ ¢ ¢, which are pref-
erably blocks of carbon, are held rigidly ina
fixed relation to one another by means of an
insulating-cement. This may beaccomplished
by securing the ends of the plates in a cap ¢,
containing suitable cement, ¢, such as sulfur.
The cement may be first melted and poured
into the cap ¢ and the ends of the plates placed
in the cap, with the proper air-space between
them. When the cement cools, the plates
will be rigidly held thereby in a fixed rela-

- tion to one another, with the inner surface of

the plate ¢* lying ad jacent and opposed to the
inner surfaces of the plates ¢ ¢. I prefer to
arrange the arrester-plates so that their inner
faces diverge upwardly, as shown, to provide
a maximum separation of the plates at the
point where they leave the cement in order
to minimize the danger of short-circuiting the
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plates by accumulations of carbon-dust, &c.,
upon the surface of the intervening cement.

In practice the two pins 0 ¥, carrying the
plates ¢ ¢, may constitute the line-terminals,
the line conductors passing through the hole
«* in the base, while the pin 2%, which carries
the arrester-plate ¢, may be connected to
earth by a conductor passing through the hole
@ or a separate hole ¢ in the base.

I have found it desirable to employ fuses
in conjunction with the arrester-plates ¢ ¢,
which would be electrically connected with
the line-wires, and to this end L preferably
provide additional terminals 7 /' upon the
base to which the line-wires may be connect-
ed, the pins'? ¥’ being connected to said ter-
minals by means of conducting-strips ¢ ¢ and
fuses ¢ ¢/. The fuses ¢' ¢’ pass through the
base of the arrester, which thus serves as an
inclosing case therefor. The fuses, which are
of asomewhat delicate construction, are thus
protected from injury, and any arc oceurring
due to the melting of a fuse will be immedi-
ately disrupted and blown out.

The upper surface of the base is preferably
erooved, thereby decreasing the danger of
short circuits occurring between the termi-
nals mounted upon the base by reason of par-
ticles of carbon accumulating thereen. The
hase carries a hood 4, adapted to protect the
apparatus mounted on said base.

The base « is adapted to be secured to a
bracket 7, which may be mounted on the side
ot abuildingor pole, asdesired. Said bracket
may support upon its ends glass insulators
A" 7/, to which the line-wires 1 2 are secured.
The conductors 3 4 lead from said conductors
1 2, respectively, through the opening @ in
the base « of the protective device to the pins
b ¥, carrying the carbon arrester-plates ¢ ¢/,
which are electrically connected with the ter-
minals 7 7. The conductors 5 6 are led trom
the terminals # 7' through the hole @ 1n the
base to the inside of the building, where they
may be connected with suitable electrical ap-
paratus, such asatelephone set. Shortlengths
of said conductors are preferably wound in
parallel about a portion of the bracket, which
is of iron, thus forming an impedance - coil
through which the telephone-currents may
flow practically unhindered, but which will
tend to obstruct the currents due to a light-
ning discharge. The conductor 7 extends
from the pin /%, carrying the arrester-plate &,
through the hole «'in the base to earth. The
said impedance-coil, as shown, is located be-
tween the arrester and the instrument to be
protected, so that it will act as a dam to ab-
normaal currents tending topass by the ar-
rester.

1t will be observed that the means which T
have adopted for mounting the carbon plates
does not necessitate any spring-clips bearing
upon the carbon plates, which might tend to
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displace them or vary their distance of sepa-~
ration.

1 claim—

1. Inaprotective device for electric circuits,
the combination with the base, of electrical
terminals mounted  thercon, extensions for
said terminals, arrester-plates having holes
therein in which said extensions are adapted
to enter to complete electrical connection with
said plates, and means adapted to hold said
plates in" close proximity to one another,
whereby the arrester-plates may be lifted as
a unit from the terminal extensions.

9. Inaprotectivedevice for electric circuits,
the combination with the base, of electrical
terminals mounted thereon, pins carried by
said terminals, arrester-plates having holes
therein in which said pins are adapted to en-
ter to complete electrical connection with and
support said plates, means adapted to hold
said plates in close proximity to one another,
and a hood fitting over said base.

3. Inaprotectivedevice for electric circuits,
the combination with the base, of line-termi-
nals mounted thereon, pins carried by said
base, two of said pins being connected with
said line-terminals,the other pin being grou nd-
ed, carbon blocks having holes therein in which
said pins are adapted to enter to support said
blocks and make electrical connection there-
with, means adapted to hold said blocks rig-
idly in a fixed relation to one another, and a
hood fitting over said base.

4. Inaprotectivedevicefor electric cireuits,
the combination with the base, of electrical ter-
minals carried thereby, arrester-plates mount-
ed upon said base and electrically connected
with said terminals, and insulating-cement for
the ends of said plates adapted to hold said
plates rigidly in a fixed relation to one an-
other.

5. Inaprotective device for electriccircuits,
the combination with the base, of electrical ter- .
minals mounted thereon, extensions for said
terminals, arrester-plates having holes there-
in in which said extensions are adapted to en-
ter to support said plates in electrical connec-
tion with said terminals, insulating-cement
for the ends of said plates adapted to hold said
plates rigidly in a fixed relation to one an-
other, and a hood fitting over said base.

6. Inaprotectivedevice for electric circuits,
the combination with the base, of electrical ter-
minals carried thereby, carbon arrester-blocks
mounted upon said base and electrically con-
neeted with said terminals, said blocks being
separated from one another by an air-space,
a cap for said blocks, and cement in said cap
in which the upper ends of said blocks are
embedded and insulated from one another;
whereby a fixed separation is maintained be-
tween said blocks.

7. Inaprotectivedevice for electric cireuits,
the combination with the base, of electrical ter-
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minals mounted upon said base, arrester-plates
mounted upon said terminals and separated
from one another by an air-space, a cap for
said plates, insulating-cement for said cap in
which the ends of said plates are embedded,

whereby a fixed separation is maintained be-

tween said plates, and a hood fitting over said |

base.

8. Ina protectivedevice for electric circuits,
the combination with a base, of line-terminals
mounted thereon, pins carried by said base,
and projecting from the upper surface there-
of, two of said pins being electrically con-
nected with said line-terminals, the remain-
ing pin being grounded, arrester-plates car-
ried by said pins and separated by an air-
space, a cap for said plates, insulating-cement
for said cap in which the ends of said plates
are embedded, whereby the plates are rigidly
held in a fixed relation to one another, and a
hood for said base.

9. Inaprotectivedevice for electric circuits,
the combination with the base, of line-termi-
nals mounted thereon, pins carried by said
base and projecting from the upper surface
thereof, conductors connecting two of said
pins with said line-terminals, the remaining
pin heing grounded, carbon blocks drilled to
fit upon said pins, a cap for said blocks, in-
sulating-cement in said cap in which the up-
per end of each block is embedded, whereby
the blocks are rigidly held in a fixed relation
to one another, the upper surface of said base
being grooved to prevent particles of earbon
blown from the blocks during discharges from
short-circuiting said terminals, and a hood
for said base. )

10. In a protective device for electric cir-
cuits, the combination with the base, of elec-
trical terminals ‘mounted thereon, arrester-
plates, a cap therefor, insulating-cement in
said cap in which the ends of said plates are
embedded, whereby a fixed separation is
maintained between the said plates, said
plates when assembled being mounted upon
said terminals, a hood fitting over said base,
and a bracket upon which said base is mount-
ed adapted to be secured to a pole or the side
of a building. ’

11. In a protective device, the combination
with an iron bracket, of a lightning-arrester
mounted thereon, and conductors leading from
said arrester and wound upon a portion of
said bracket to forman impedance-coil adapt-
ed to obstruct currents due to lightning dis-

charges while permitting normal currents to.

How unhindered.

12. In a protective device for electric cir-
cuits, the combination with the base, of elec-
trical terminals carried thereby, arrester-
plates mounted upon said base and electrically

connected with said terminals, said plates be-
ing separated by an air-space, and insulating-
cement for the ends of said plates adapted to
hold said plates rigidly in a fixed relation to
one another, the inner faces of said plates di-
verging upwardly to provide a maximum sepa-
ration of the plates at the point where said
plates enter the cement; whereby danger of
short-circuiting of the plates by foreign ma-
terial accumulating upon the surface of the
cement between said plates is minimized.

13. In aprotective device, the combination
with an iron support, of a lightning-arrester
mounted thereon having three carbon plates
rigidly mounted adjacent to butinsulated from
each other, an earth connection for one of
said plates, line conductors connected respec-
tively to the other two plates, and extensions
of said line conductors leading from said last-
mentioned two plates to the instrurnent to be
protected, said extensions being wound around
said iron support to form impedance - coils;
whereby lightning discharges are diverted
from said extensions to earth through the ar-
rester, as described.

14. The combination with an jron bracket
bearing two line-insulators /' &, of an exten-
sion of said bracket, a protective device
mounted thereon, said protecting device com-
prising a carbon-plate lightning-arrester hay-
ing an earth connection, lines terminating
upon said line-insulators, conductors extend-
ing from said lines to said carbon-plate ar-
rester, and extensions of said line conductors
leading from said arrester to the instrument

to be protected, said extensions being wound

around a portion of said iron bracket, to form -
impedance - coils, whereby lightning dis-
charges are diverted from said extensions to
earth through the arrester.

15. In a protective device for electric cir-
cuits, the combination with the base, of a pair
of line-terminals mounted thereon, a light-
ning-arrester mounted upon said base and
having its plates connected with said line-ter-
minals, an earth connection for said lightning-
arrester, extension-conductors leading from
said line-terminals to the instrument to be
protected, and a fuse included in each exten-
sion-conductor, each of said fuses being in-
closed in an open-ended tubular passage in
the base, whereby said fuses are protected
and the continuance of an arc when an abnor-
mal current passes through them is avoided.

In witness whereof I hereunto subscribe my

name this 9th day of June, A. D. 1904.
JOSEPH J. O°CONNELL.

Witnesses:
Epwix H. SmyYTHE,
M. E. LauNerancH.




