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To all whom it may concern :

Be it known that I, M. DANIEL CONNOLLY,
acitizen of the United States,residing at I’hila-
delphia, 11 the county of Philadelphia and
State of Pennsylvania, have invented acertain
new and useful Protector for Telephonic, Tele-
graphic, and Signaling Instruments; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, refer-
ence being had to theaccompanymgdrawings,
which form partof thisspecification,in which—

Figures 1, 2, and 3 are plans.or diagrams
illustrating the construction and relative ar-
rangement of devices constituting my inven-
tion.

My invention has for its object to provide
means for protecting telephonic, telegraphic,
and other electric signaling instruments from
injury by contact with their hines of lines for
conveying electric light or other similar pow-
erful currents of electricity.

My invention consists of a device or appa-
ratus to be located in the circuit of a tele-
phonic or telegraphic line, which device, while
it cannot be operated by an ordinary signal-
ing or telegraphic current, will be worked so
as to change circult to ground whenever an
electric light or similar powerful current is
sent over said telephonic or telegraphic line,
a portion of the latter current being diverted
to maintain the energization of a magnet and
toring an alarm-bell.

My improvement comprises an electro-mag-
net and armature with front and back stops,
the back stop being in line-cireuit and the front
stop in ground-circnit. The armature 1S nor-
mally held retracted against the back stop by
a strong spring which ordinary signaling-cur-
rents are inadequate to overcome; hence the
line-circuit i1s normally by way of the back stop
to and from the telephone, telegraphic, or sig-
naling instrument. When a powerful current,
such as is used for electric lighting or similar
purposes, gets on the line the retracting power
of the armature-spring is overcome, the arma-
ture instantly attracted and drawn against its
frontstop, thuschangingline-circuit toground,
cutting out the telephone, telegraphice, or sig-
naling instrument, and saving the latter from
injury by such powerful carrent.
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In the ground or shuant circait 1s located an
electric bLell, which, when cirenit is made to
oround, as described, is caused to ring by the
current taking that direction, thereby giving
notice of the interference of lines, so as to gg
have the same corrected. To prevent 1njury
to the Dbell, which might result 1f the entire
current of an electric-light line were permitted
to pass to and remain on it, the ground-circuit
is split or divided, so that only sufficient car- 6o
rent will pass to the bell to operate it, the re-
mainder of such current going directly to
cround. So, too, to prevent the switehing-
magnet from possible injury by the mainte-
nance through it for any considerable time of 65
the passage of a too powerful current, the cir-
cuits and operative parts may be arranged, as
hereinafter fully specified, so that as soon as
the armature 1s attracted to its {ront stop a
part of such current will be diverted to ground 5o
inadvanceofthemagnet,allowing only enough
current to go by way of the latter to energize
it sufficiently to keep the armature attracted
against its front stop. When theinterference
of lines is corrected the apparatus antomati- 7g
cally restores itself, so as to establish normal
line-circuit.

Referring to Sheet 1 of the accompanying
drawings,l representsatelephone-line to wiich
my invention is applied, A being a teleplione o
on said line which is sought, to be protected.

B represents an electro-magnet in line-cir-
cuit, which magnet should be wound with
coarse wire and in buat few convolutions, so
as to have only slight resistance. 83

D is the armature of said magnet, having a
back stop, d, and a front stop, d’. The arma-
ture is normally beld against the back stop, d,
by a strong spring, C, whose retractile power
cannot be overcome by any ordinary signaling go
or telegraphing current, such as is designed 1n
the regular working of the line to be sentover
it. Ifrom the back stop, d, a line-connection
leads to the telephone A or other signaling or
telegraphing instrument, and from the front gs
stop, d, there is a connection or shunt-cireuit,

2, to earth. Line 1 leads into the magnet I3,
thence to armature D by the way of back stop,
d, theuce to telephone. It remuains soaslong
as armature i1s unattracted away from back roo
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stop, d. Should an electrie-light line, 3, make |

contact with telephone-line 1, and current of
the former thus find transit over the latter, 1t

will energize magnet B, so that armature D

will be attracted against front stop, d’, thus
diverting eircuit from telephone to ground. In
such ground-circuit is located an electrie bell,
I, (preferablyoneof the vibrating order,) which
will be rung as soon as such diversion of cir-
cnlt is effected, thus giving notice ot the inter-
ference of lines in order that the fault may be
corrected. Such a bell {(as well as the protect-
ing devices hereinbefore and hereinafter de-
scribed) may be located at the central office,
where the lines pertain to an exchange sys-
tem,) as well as at the other terminal of each
line. When the protecting devices are used
in conneection with telegraph-lines, or with tele-
phone-lines not In an exchange system, they
should belocated at each terminal of suchlines.
To protect the bell from injury that might re-
sult (particularly to its contact-poinfts) from
allowing the full force of the eurrent to pass
to it, such bell is in a branch of the ground-
circuit, the connections being so regulated as
to resistance that only sufiicient current will
pass to the bell to operate 1t without injury,
the main body of such current proceeding di-
rect to ground. Injury might result to the
switching-magnet I3 if the full carrent of the
mterfellug lines were suffered to continue tray-
ersing it for any considerable length of time.
To avoid the possibility of injury from such
cause 1 have devised and shall now describe
the construction and arrangement whereby, as
soon as the armature D is attracted, as already
described, the line-cirenit in advance of the
magnet is split or divided. so as to send the
major part of the current direct to ground, only
enough of such current passing to the magnet
to energize 1t without injury. To provide for
this condition the devices are constructed and
arranged with respect to connections and cir-
cuits as shown on Sheet 3 of the drawings.

The armature D is made with an insulated
piece or attachment, )/, to which line leads
before proceeding to the magnet B, and this
tail - plece has a front stop, d?, and a back
stop, d°.

IFrom the front stop, d?, against which the
tail-piece makes contact when the armature is
in its normal retracted position, a connection,
4, leads eireult to the helix of magnet B, pro-
cee(hnﬂ thence to telephone, as alr eady set
forth fmd as shown.

Between the back stop, d*, and tail- plece D’
18 an insulated spring, If, staudm , When arma-
ture D 18 1n 1tS retracted position, out of con-
tact with said back stop and tail-piece. A
branch connection,d,leads from this spring to
front stop, d°, and from the back stop, d?, an-
other connection, 6, leads direct to ground.
When the magnet B becomes energized by a
poweriul current and the armature D atiract-
ed the tail-piece D' leaves front stop, d°, and
presses spring If against back stop, di.

The |
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circuit nowis byline 1 to tail-piece D/,and by
spring If and back Stop, d*, over connection O
to ground The branch 5 mll divert and carry
sufficient current to magnet B to ecunergize the

latter enough to retain armature D 1n 1ts at-
tracted position, so as to maintain the parts
and circuits, as just described, so long as the
abnormal current continues.

70

Instead of current proceeding by the way of 45

armature D, the constmction and arrangement
of devices shown in Fig. 2, Sheet 2, may be
adopted as a modification of or substitute for
the arrangement shown in Sheet 3. In this
case a U Shaped spring, G, is arranged, as
shown, between the front .:md back stops of the
armature and pressed into contactwith oneor
the other of saild stops, accordingly as the ar-
matuare is retracted or attracted. The spring
(x is insulated at 1ts base ¢, and the line leads
to if, instead of to armatare-D, from the helix
of magnet B, When the armature D is held
refracted, circuit 1s to the magnet B, thence to
spring G, thence Ly way of back stop, d, to
telephone or telegraphic instrument. When
armature 18 attracted cirenitis from magnet B
to spring G, to front stop, d‘, and thence to
ground, a branch 1n the latter leading to a
bell, K, as already described.

I am aware that a device forarresi{ing light-
ning, involving the use ofa magnetwith an ar-
mature-lever, whereby circuit is changed {rom
line to ground wheneverthe line becomes gver-
charged with atmospheric electricity, hasbeen
already made and used. Suchdevice,however,
1s Intended for protection against an instanta-
neousand transitoryovercharge—suchaslight-
ning ett My device,however, while 1t will

eCts.
serve as a lightning-protector, is mainly 1n-
tended for protection against powertul currents
from dynamo-electricmachines, whichcurrents
will be permanent orcontinuous, so long asthe
contact of lines hereinbefore mentioned re-
mains. Inasmuch as a permanentorlong-con-
tinued current will produce results that an in-
stantaneous or transitory current will not, my
improvementsinvolve the division of the over-
charge, so as to utilize part of it for retaining
the energization of the switching-magnet, the
surplus going harmlessly to ground. So, too,
inasmuch as the crossing or contact of linesis
a fault which may be corrected if it announce
itself, I provide a bell in a shunt-circuit for
making such announcement, such bell being
arranged to ring on unfil the lines are sepa-
rated. It 1s manifest that a provision of this
kind is practically a necessity in exchange sys-
tems pertaining to telephones, in order that
subscribers may be instantly notified of the fact

' that their lines have been shunted or broken,
and 1t is equally manifest that the provision of

a bell for announcing an instantaneous over-
charge from lightning would be valueless.
Hence I do not broadly claim a Lightning-pro-
tector for changing circuit from line to ground;
but

What I claim as myinventionis as follows
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1. The combination, with a device for pro- | normally-open circuit with front stop, d°, where-

tecting telephonie, telegraphic, and signaling
instruments from injury by abnormal power-
ful currents of electricity, such device com-
prising means for changing normal line-circuit
to ground, of an electric bell in the ground eir-
cuit or branch thereof, snbstantially as and for
the purpose set forth.

2. The combination, with the electric mag-
net B and armature D, having front and back
stops, d d/, and spring C, of insulated attach-
ment or tail-piece D/, with front and back
stops, d* d*, and spring I, the latter being In

by when armature D is attracted a division 13
of the working current is effected, part going
through the magnet to maintain the energiza-
tion of the latter and part going direct to
eround, as set forth. "
In testimony thatIeclaim the foregoinglhave 2o
hereunto set my hand this 20th day ot Jan-
uary, 1832.
M. DANL., CONNOLLY.
Witnesses:
S. J. VAN STAVOREN,
CHAS. I, VAN HORN.
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