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To all whom it may concern:

Be it known that I, Raxy P. Jacksox, a
citizen of the United States, and a resident
of Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Lightning-
Arresters, of which the following is a speci-
fication. :

‘My invention relates to such electrical ap-
paratus as is adapted for the protection of
electric circuits from lightning or other ab-
normal static effects and it has special ref-
erence to devices in which suitable fuses are
connected in series with air gaps.

One object of my invention is to provide
a device of the aforesaid class that shall be
simple and durable in construction and that
shall be adapted for the protection of rela-
tively high-voltage electric circuits.

Other objects of my invention are to pro-
vide a multiple discharge path of such char-
acter that the efficiency of the device will
not be impaired until all of the fuses are in-
terrupted and to provide automatic indicat-
ing means whereby an attendant may readily
observe that a discharge has taken place.

Figures 1 and 4 of the accompanying
drawings are elevations of a lightning ar-
rester constructed in accordance with my
invention. Figs. 2 and 3 are detail views of
the structure shown in Figs. 1 and 4, and
Fig. 5 is a diagrammatic view of a system
of distribution to which my improved pro-
tective device is connected.. .

Referring to the drawings, the device illus-
trated therein comprises a supporting frame
1 of wood or other insulating or insulated
material, a plurality of two-point electric
discharge members 2, two groups of comple-
mentary single-point discharge members 3

-and 4, two groups of fuses 5 and 6 and a

45

cut-out switch 7. The single-point discharge
members 3 are connected together through
the fuses 5, and the single-point discharge
members 4 are similarly connected together
through the fuses 6. The two-point dis-
charge members 2 may be connected, to the

" electric circuit or apparatus to be protected,
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through the switch 7 and the ends of the
fuses which are connected together may be
grounded or connectéd to another line con-
ductor. In the arrangement illustrated, six

. discharge paths are provided when the de-
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vice is connected in the aforesaid manner

and, consequently, a number of static dis-

,charges may take place before all the fuses
will be ruptured.

It will be readily understood that my in-
vention is not restricted to any specific num-
ber of discharge paths, and this and other
features in the design of the apparatus will
be determined by the service for which it is
intended.

The frame 1 comprises end posts 8, cross
arms 9 at their upper extremities, and angle
braces 10. The two posts are connected by
strips 11, 12, and 13 which are respectively
disposed at the two ends and at the middle
points of the cross arms, and the strips 11
and 12 project a material distance outwardly
from one of the posts. :

.The two-point discharge members 2 are
mounted upon insulators 14, disposed along
the length of the middle cross strip 13, the
material and form of which are determined
by the potential of the line which the ap-
paratus is designed to protect. The single-
point discharge members 3 and 4 are simi-
larly mounted upon insulators 15 which are
supported upon the cross strips 11 and 12
opposite the insulators 14 on the cross strip
13. The terminals of the switch 7 are
mounted upon two insulators 16 which are
supported by the outwarcly projecting ends
of strips 11 and 12. All of the insulators
are provided with similar collars 18 of cast
iron or other conducting material having
projecting ears 19 which are drilled so that
other conducting parts, hereinafter enumer-
ated, may be readily attached to the collars
by bolts or other suitable means.
- The collars which are mounted on the in-
sulators 14 are electrically interconnected
by angle irons 20 and 21 which are bolted
to the collars and which support a plu-
rality of adjustable discharge points 22.
The collars which are mounted upon the in-
sulators 15 are provided with brackets 23
each of which consists of a plate bolted to
the collars and having an inner end bent at
a substantially right angle to the plane of
its body, and an outer end that extends out-
wardly and downwardly and terminates in
a bifurcated hook 24. The inner ends of the
“brackets 23 are parallel to onz plane of the
angle irons 20 .nd 21 and are provided with
-adjustable discharge points 25 which are
“similar to, and in alinement with, the dis-
charge points 22.

A plurality of insulating tubes 26 are
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provided with collar clang)s 27 having pro-
jections 28 which are adapted to engage
the hooked projections 24 on the brackets
93. The clamps 27 are attached to the tubes
near their upper extremities and fusible
strips or wires 29 are electrically connected
to the clamps and extend through the tubes.
When the fuse-containing tubes are mount-
ed in the forked hook projections on the
brackets 23 they normally assume a sub-
stantially vertical position but the lower
ends of the fusé.conductors are connected to
a conducting channel beam 30 which is fas-
tened to the posts 8 and is maintained In a
position materially below and parallel to
the-middle strip 13, so that the fuse-contain-
ing tubes are constrained to occupy oblique
positions. . 7

The collars 18, which are mounted upon
the insulators 16, are provided with ter-
minals 81 and 32 of the switch 7 and may
be respectively connected, by means of suit-
able conductors, to the two-point discharge
members and the electric apparatus or line
conductors to be protected.

The operation of the device is as follows:
Assuming that all of the fuses and their
protecting tubes are mounted in position;
that the channel beam 30 is connected to
ground, and that the switch 7 is closed,
thereby connecting the two-point discharge
members to the line; if the voltage of-the
circuit to which the device is connected 1s
materially raised above its normal value, by
reason of lightning or other static disturb-
ances, at least one of the air gaps formed
between the adjustable discharge points 22
and 25 will break down under the electro-
static strain and will permit the discharge
to pass off to ground. If the arc established
by this discharge is maintained by the volt-
age of the line, sufficient current will pass
through one of the conductors 29 to cause
its rupture by fusing. In this way, normal
conditions are restored in the circuit and the
protective apparatus is still capable of per-
forming its protective function, since only
one of ifs discharge pathsisrendered inactive.
Upon the rupture of a fuse, its containing
tube immediately assumes a vertical posi-
tion by reason of the action of gravity, and
thereby indicates to the attendant that a
renewal of the fused conductor'is necessary.

Insulating tubes 26 protect apparatus
whkich may be located in the vicinity from
injury when the discharge circuit is inter-
rupted and by making the fuse-containing
tubes of suitable length and by providing
suitable insulators for supporting the single
and two-point discharge members, the de-

vice may be adapted for the protection of

very high-voltage circuits.

Modifications in size and arrangement of
details may be effected within the-scope of
my inventlon, and I desire that only such
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limitations shall be imposed as are indicated
in-the appended claims.

I claim as my invention:

1. The combination with an electric cir-
cuit, a set of two-point static discharge
members connected thereto, and two com-
plementary sets of single-point discharge
members disposed at material distances from
the first set, of a plurality of fusible con-
ductors that severally connect the single-
point discharge members to ground, and
pivotally suspended inclosing tubes for
said conductors, said tubes being held in
unstable equilibrium by the conductors.

9. The combination with an electric cir-
cuit, a set of two-point static discharge
membérs connected thereto, and two com-
plementary sets of single- point discharge
members disposed at material distances
from the first set, of a plurality of fusible
conductors that severally connect the single-
point discharge members to ground, inclos-
ing tubes for said conductors, means for
pivotally suspending said tubes, and means
codperating with the lower ends of the fusi-
ble conductors to hold the tubes in inclined
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positions until said conductors are rup- -

tured.

3. The combination with a set of adjust-
-able electro-static discharge members con-

nected to an electric circuit, and a plurality
of adjustable electric discharge members
separated by material distances from the first

set and connected in multiple circuit and to -

ground through a plurality of fusible con-
ductors, of pivotally suspended and later-
ally restrained inclosing tubes for said con-
ductors. ,

4. The combination with a set of adjust-

able electro-static discharge members con-

nected tb an electric circuit, and a plurality
of adjustable electric discharge members
separated by material distances from the
first set, of a plurality. of fusible conduc-
tors that severally connect the single-point

discharge members to ground, and pivotally,

suspended inclosing tubes for the conductors
which are held in laterally restrained posi-
tions by the conductors and automatically
assume
when the conductors become fused.

substantially different positions
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5. The combination with an electric cir- |

cuit, a set of two-point static -discharge
members connected thereto, and two com-
plementary sets of. single-point discharge
members disposed at material distances
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from the first set, of conducting brackets -

electrically connected to the single-point
discharge members and extending outwardly
therefrom, a plurality of insulating tubes
each of which is pivotally suspended from
one of the said brackets, and fusible con-
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ductors inclosed in said tubes and connect- . -

ing the conducting brackets to ground.
- 6. The combination with an electric cir-
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charge members and terminatin
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)

cuit, a set of twopoint static discharge mem-
bers connected thereto,and two comple-
mentary = sets of single-point discharge
members disposed at nfaterial distances from
the first set, of conducting brackets extend-
ing outwardly from the single-point dis-
In two-

~ part hooked projections, insulating tubes,

10

. condyctors inclosed in said tubesto electric-

collar clamps attached to the tubes and hav-

‘ing oppositely extending projections which,

engage said hooked projections, and fusible

~ally connect the conducting brackets to

15

ground and to mechanically hold the insulat-
ing tubes in oblique positions.

7 The ‘combination with an electric cir-
cmt a-set of two-point static discharge mem-
bers conuected thereto, and two comple-

mentary sets of single-point discharge mem-
bers disposed at material distances from the
first set, of conducting brackets projecting
outwardly from the smcrle -point discharge
embers, a plurality of insulating tubes
pivotally suspended from said brackets, and
fusible conductors inclosed in said tubes
to electrically connect the conducting brack-
ets to ground and mechanically hold the
tubes in.oblique positions. ,

In testimony whereof, I have hereunto
subscribed my name this 30th day of No-
vember, 1906.

RAY P. JACKSOl\}

- Witnesses:
- W. J. DunwippiE,
Birney Hines.
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