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UNITED STATES

PaTeENT OFFICE.
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LIGHTNING-ARRESTER FOR SAFETY CUT-OUTS FOR ELECTRIC CIRCUITS.

SPECIFICATION forming part of Letters Patent No. 862,466, dated November 27, 1900.
Application filed September 28, 1899, serial No, 731,898, (No model.

To all whom it may concermn:

Be it known that I, JOSEPH SACHS, a citizen
of the United States, residing at Hartford, in
the county of Hartford and State of Connecti-
cut, have invented an Improvementin Light-
ning-Arresters for Safety Cut-Outs for Elec-
trie Cireuits, of which the following is a speci-
fication.

Myinvention relates toa device adapted for
use in connection with the safety cut-outs for
electric circuits heretofore invented by me
and which device acts as a means of protee-
tion from the effects of lightning discharges.
In connection with this invention the safety
cut-out preferably comprises a tubular case
of insulating material and metal circuit con-
nections or caps at the respective ends of the
case forming terminals for the fuse device
contained within the case, which fuse device
may be of any desired character and which
forms no essential part of the present inven-
tion.

In carrying out my invention and in com-
bination with a tubular safety cut-out case of
insulating material and the metal cirenit con-
nections, end caps, or terminals upon the same
I employ a sleeve of metal surrounding the
case of insulating material or an equivalent
device of metal engaging the case and adja-
cent to one metal end connection, and the
same is preferably connected by suitable de-
vices to a ground-wire. The said sleeve and
the end terminal are in close proximity; but
there is sufficient space between the two to
prevent any electric current except one of
unusual potential, such as a lightning dis-
charge, from jumping the gap and passing to
ground. The line-terminals are preferably
connected to the circuit connections or metal
end caps, and I prefer to employ a choke-coil
with one end eonnected to the fuse and the
other conneeted to the terminal, and in case
a lightning discharge passes to the line and
reaches the line-terminals the same will be
diverted by the choke-coil and the lightning
charge will jump the gap between the metal
end cap and the said sleeve as offering the
least resistance and will pass by the wire to
ground, so that the instruments that may be
on the other end of the line past the fuse
will be protected from the effect of the light-
ning discharge. This device is also exceed-

ingly useful should a cross occur between the
lineand another line of high voltage, asthere-
in while the fuse would probably be de-
stroyed by the excess current due to the in-
creased voltage of the current switched from
thecrossing line the current from the erossed
line,if of sufficiently high potential, will jumnp
the gap to the adjacent sleeve and so pass by
the wire to ground.

Thesleeve for thelightning-arresteraround
the fubular case of insulating material may
be closely adjacent to the end terminal-cap
or it may be larger than the end terminal-cap
and surround the same and the intervening
space be filled with a layerof perforated mieca
or similar non-conducting material, which
will act as an insulator, but will allow the dis-
charge of a high potential through the perfo-
rations of the mica to the outside sleeve and
to ground.

The end terminal-cap and the adjacent
sleeve may each be made with disks contig-
uous to one another and between which is a
disk of perforated mica acting the same as
the hereinbefore-stated sleeve of mica.

These safety cut-out devices, with thelight-
ning-arrester, may bde employed singly or may
be grouped in pairs and connected by suit-
able devices, such as clips, to a foundation-
plate, as hereinafter more particularly de-
scribed.

In the drawings, Figure 1 is an elevation
and partial section illustrating my improve-
ment. Figs. 2 and 3 are elevations showing
modifications of the same. Tig. 4 is an ele-
vation showing my improvement and foun-
dation-supports and electrical connections.
Fig. 5 is a plan view illustrating two safety
cut-out devices, the foundation-support, and
the engaging devices and electrical connec-
tions. Fig. 6 is a plan view of a modifted
form of my invention, and Fig. 7 is a eross-
section at « « of Fig. 6.

The tubular case «, of insulating material,
is provided with electrical connections ov
metal end terminal-caps d b, and within the
case is a fuse device c and resistance or choke
coil ¢/, connected to and suspended between
the terminal-caps b 0, and surrounding the
tubular case ¢ and adjacent to the end cap b
is a metal sleeve d. The wires and cholke-
coil ¢' are connected to the terminal-caps b b,
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and the current uader all ordinary circum-
stances passes through the fuse device ¢ and
coil ¢’.  Anunusual potential,such as would
be produced by a discharge of lightning, will
be diverted by the choke-coil and jump the
gapbetween the terminal-cap b and the sleeve
d and pass to ground. On asuitable base f,
Fig. 5, T have shown two of the fuse devices,
such as are represented in Fig. 1, supported
by the clips i /', receiving and forming elec-
tric connection with the end circuit connec-
tions or terminal-caps b ¥, and from which
clips metallicconnectionsextend to the bind-
ing-posts ¢ ¢', to which binding- posts the
line and instrument wires are connected.
The sleeves  are connected by a ground-
clip 7, to which is fastened a wire that ex-
tends to ground, so that in case a lightning
discharge oracross-currentof veryhigh elec-
tromotive force comes over the line the same
passes from the end terminal-caps b to the
sleeves d, jumping the gap from them fo the
ground-clip 7/, and by the wire 4 to ground,
so that the instruments on the other end of
the line are not injuriously atfected.

In the modification shown in Fig. 2 oneend
terminal-cap d”is made longer than the other,
and a sleeved’ is provided of larger diameter
than the end cap d° and between the said
parts there is a sleeve of miea e or similar
insulating material perforated at intervals,
the said insulating-sleeve fitting snugly upon
the end cap and the metal sleeve d' around
the saine, the current discharging through
the perforations of the insulating-sleeve e to
the sleeve d'.

In the modification shown in Figs. 3 and 4
the metal end eap D? is made with a disk 2,
and the metal sleeve ® is made with a disk
3. Between said metal disks, which are ad-
jacent to one another, there is a perforated
disk ', of micaorsimilar material, of slightly
greater diameter than the metal disks 2 3, s0
that the excess current will pass from one
disk 2 to the disk 3 through the perforations
of the disk ¢'.

Iig. 4 shows the devices of Tig. 3 and a
base 7, to which they are connected by clips
h ', and metallic connections therefrom to
thebinding-posts ¢ ¢', to which binding-posts
the line-wires are connected, there being a
ground-elip tconnected to the base and grasp-
ing the metal sleeve d? with an electric con-
nection from the said ground-clip to a post &,
with a wire 4 extending to ground, thus pro-
viding an outlet for the excess of lightning-
current.

In the modification shown in Figs. 6 and 7
a sleeve of perforated mica or similar mate-
rial ¢! surrounds the metal end terminal 7,
and the sleeve d' of Fig. 2 is substituted by
the clip-arms * upon the base fand to which
the ground-wire 4 is connected. This con-
struction is simple and efficient.

I claim as my invention—

1. The combination with a case, a safety-
fuse within and extending through the case,
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and terminals at the ends of the case attached
to the safety-fuse, of a base and cireuit ter-
minals connected therewith and adapted to
receive the safety-fuse case at said terminals,
a ground-terminal adjacent to and insulated
from one of said case-terminals, and a device
securing the same to said base and an elee-
trical connection therefrom to ground, sub-
stantially as set forth.

2. The combination with a safety cut-out
fuse, the case therefor and end metal cireuit
connections, of a current-retarder connected
to one end metal terminal and to the cut-out
fuse, a metal body adjacent to said terminal
but free therefrom and a line from the same
to ground, substantially as specified.

3. The combination with the safety cut-out
fuse, the case therefor and end cireuit-termi-
nals thereto, of a echole-coil with one end con-
nected 1o one terminal'and the other end to
the cut-out fuse, a metal body adjacent to
but free from the terminal to whieh the cholke-
coil is connected and a line from the metal
body to ground, substantially as specified.

4, The combination with the safety eut-out
fuse, the tubular case therefor and an end cap
to the case, of a choke-coil with one end con-
nected to said end cap and the other end to
the cut-out fuse, a sleeve surrounding the
case and adjacent to but free from the end
cap to which the choke-coil is connected and
a line from the sleeve to ground, substantially
as specified.

5. Thecombination with the salety eut-out,
the case therefor, and a metal end cap, of a
sleevesurrounding thesaid case and adjacent
to said cap and a connection from said sleeve
to ground, substantially as and for the pur-
poses set forth.

6. The combination with the salety cut-out,
the case therefor, and a metal end cap, of a
sleeve surrounding the said case, and perfo-
rated insulating material between the said
sleeve and the said metal end cap leaving an
air-gap, and a connection from said sleeve to
ground, substantially as and for the purposes
set forth.

7. The combination with thesafety cut-out,
the case therefor and a metal end cap, of a
sleeve surrounding the said case and an insu-
lating-material separator between the said
sleeve and the said metal end eap leaving an

air-gap and a connection from said sleeve to

ground, substantially as and for the purposes
set forth.

8. The combination with thesafety cut-out,
the case therefor and a metal end cap, of a
metal sleeve surrounding the case and adja-
cent to the end cap, and insulating material
between the adjacent portions of the end cap
and sleecve and leaving an air-gap, substan-
tially as and for the purposes set forth.

9. Thecombination with the safety cut-out,
the case therefor of insulating material and
metal end caps, of a sleeve of metal surround-
ing the case of insulating material and adja-
cent to one end cap, a foundation-support,
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clips connected to the foundation-support for
engagingand holding thesafety cut-ountat the
metal end eaps, electric connections f1rom the
line to the metal end caps and a connection
from the sleeve to the ground, substantially
as and. for the purposes set forth.

10. The combination with the safety cui-
out, the case therefor of insulating material
and ends of condueting material, of a ciren-
larly - disposed layer of insulating material
adjacent to one end, a foundation-support,
clips connected to the foundation-support for

engaging and holding the safety cut-out at’

the ends, electrical connections from the lines
to the said ends of conducting material, and a
metallic connection contacting with the sur-
face of said circularly-disposed layer of insu-
lating material and extending electrically to
the ground, substantially as and for the pur-
poses sef forth.

11. The combination with. the safety cut-
out, the case therefor of insulating material
and a metal end cap, of a sleeve of metal sur-
rounding the case of insulating material and
adjacent to the said end cap, a disk of metal
formed with the end cap and another disk of
metal formed with the said sleeve, the disks
being adjacent to one another and in parallel
planes, and a perforated disk of insulating
material, such as mica, between the said disks
and surrounding the case of insulating mate-
rial, substantially as and for the purposes set
forth.

12. The combination with the safety cut-
out, the case therefor of insulating material
and metal end caps, of a sleeve of metal sur-
rounding the case of insulating material and
adjacent to one end cap, a disk of metal
formed with the said end cap and another
disk of metal formed with the said sleeve, the
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disks being adjacent to one another and in
parallel planes, and a perforated disk of insu-
lating material, such as mica, between the
sald disks and surrounding the case of insu-
lating material, a foundation-support, clips
connected to the foundation-support for en-
gaging and holding the safety cut-out at the
metal end caps, electric connections from the
line to the metal end caps and a connection
from the sleeve to ground, substantially as
set forth.

13. The combination with a safety cut-out
fuse,the holderthereforand eircuit-terminals
of conduecting material, of a current-retarder
connected to one terminal and to the fuse,and
a metal body adjaceut to one terminal, but
electrically free therefrom, and a line from
thesameto gronud, substantially as specified.

14. The combination with a safety cut-out
fuse, theholder therefor and cireuit-terminals
of conducting material, of a choke-coil con-
nected to one terminal and to the fuse and a
metal body adjacent to one terminal, but elec-
trically free therefrom, and a line from the
same to ground, substantially as specified.

15. The cowbination with a safety cut-ont
fuse and the end metal eircuit connections
therefor, of a current-retarder connected in
one line with the fuse and between the end

‘metal cirenit connections, and a metal body

adjacent to one terminal but free therefrom,
and a line from same to ground, substan-
tially as set forth. '

Signed by me this 21st day of September,
1899.

JOSEPH SACHS.

Witnesses:
Gro. T. PINCKNREY,
S, T. HAVILAND.
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