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To all whom it may concern : |

Be it known that I, M. DANL. CONNOLLY, a
citizen of the United States, residing at Phil-
adelphia, 1n the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Protectors for

Telegraphie, Telephonie, and other Klectrical

Instruments; and I do hereby declare the fol-
lowing to be.a full, clear, and exact deserip-
tion of the invention, such as will enable others
skilled in the art towhieh it pertains to make
and use it, reference being had to the accom-
panying drawings, which form part of this
specification, 1n which— '"

Figure 1 1s a perspective; Fig. 2, a side
view, showing a modified mechanical construe-
tion; and If1g. 3, a diagram.

My invention has relation to devices for di-

verting harmful electrical currents from tele-

graphie, telephonice, and other electrical in-

struments; and my improvements have for their
object to protect such instruments on both their
sides, as hereinafter fully deseribed, by means
of a single protector—that is to say, without
using two protectors, one on each side of the
protected instrument.

My invention consists in the peculiar con-
struction and combinations of parts hereinaf-

ter fully described, constituting the protecting
device, and in the combination therewith of a |

telephone or other electrical instrument with-

in the circuit of the protecting device. -
Forthe diversion of abnormal currents T have

previously invented a device comprising an

electro-magnet with armature in cirenit there-

with and making cireuit alternately to lineand
ground, to line normally when the armature
was unattracted, and to ground when attrac-
tion occurred through the influence of such
abnormal currents. Such device has been
found to answer admirably for the ends of a

line, or where circuit is made directly to

earth from the instrument protected; but said
protector was not designed-for a case where
the earth is not made direct and the line pro-

. ceeds onward—as, for example, where several

telephone-exchange subscribers have their in-
struments placed on one and the same line.

My present improvements have for their ob-

5o ject to provide a protector for the case just

suggested—that is to say, a device which will

| protect telephone or other instruments on both

sides, or on what may be called its ¢ Imcoming’’
or ‘‘outgoing’’ lines. |

~ Referring to the accompanying drawings, A
represents an electro-magnet or solenoid coni-

prising two helices, « and «', the latter being
wound outside the former. Bis the armature
of said magnet, having a retracting-spring, C,
and front and back stops, D E, respectively.
From the front stop, D, there is a line, 1, to
earth or metallic return, and from back stop,

K, eircuit 1s made to the telephone or other in-

strument If to be protected. Circuit is as fol-
lows: Main line 2 proceeds first to inner helix,
, thence to armature B, and from Ilatter,
while retracted, by back stop, I, to telephone
or other instrument F. TFrom instrument F
circult is by line 3 to outer helix, «, and
thence by main line 4 onward., A normal or
ordinary working current in either direction
takes the path indicated. There is a branch
line, 5, leading off from line 3at #toaspring, G,
whichstands between the armature B and front
stop, C, but does not, in the normal posture of

| affairs, make electrical contact with either of

sald parts. Consequéntly circuit by way of Gis
normally open; but let an abnormal current
get onto line-—say by across of anelectrie-light
line at y—said current passes through helix
¢, energizing the same, and causing armature
B to be attracted away from If and toward D.
This breaks line to instrument I, and makes
cireulit to ground or metallic return by way of
line 1. The instrument I?, being cut out, is
protected against the abnormal ceurrent which
obtains access to line on that side of the in-
strument which pertains to line 2 or cross .
SUppose, again, an abnormal current gets onto
line on the other side of the instrument—say

by an electrie-light line making a cross at Z— -

sald current first traverses outer helix, «/, en-
erglzing the same, and drawing up armature B,
making contact with spring &, and binding lat-
ter against front stop, D. This closes circuit
through lines 3 51 to ground or return and
cufs out instrument F. The said instrument
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18 thus protected against such abnormal cur-

rent, and the latter, so long as it continues
flowing, maintaing the energization of helix «/,
and finds a short course to earth or to return
from z by way of line 5, spring G, frout stop,
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D, and line 1. It will thus be seen that no
matter on which side of the instrument I an ab-
nornial current gets onto line said mstrument

is completely protected, and that when the

normal or ordinary working condition ot parts
prevails, said instrument is in a cireult within

- the protector, or is in the protector’s mmternal
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circuit. When the abnormal current 18 very

powerful, the initial 1mpulse or attraction of

the armature 1s sufficient to draw the latter far
enough to close the contacts I G, 1n which
case no vibration of the armature takes place.
If desired, however, a spring may be located
in the place of the stop L4, so as to continue
the circuit therethrough until the armature
has acquired momentun cnough to fully in-
sure a complete establishment of the earth-cir-
cuit. It is, however, considered advantageous
to omit t]ns Spring when it can be done, 1n order
to avoild the formation of an elec‘mw arce be-
tween 1t and the armatare-lever.

What I claim as my invention is as follows:

1. A device for protecting telegraphie, tele-

phonie,and otherelectrical imstramentsagainst

COMPrising an (*10(‘:110 magnet,

270 Y14

abnormal currents of electr 1(*"[3‘?"? o1 for divert-
ing such currents from clectrical instruments,
A, having two
an funmhne ?5 with front

helices, « and-«’,

and back Stops, D 14, mspe(*hvelv, a4 Spring

or contact piece, G, normally out of cireuit,
said stop D l)emu connected to ground, and
the spring or contact piece (3 1.)(}.1_119 Jocated
between the armature-lever and the stops D
(z, and connections for said parts, substantially
{1% showu and described.

2. An electro-magnetic protector for elec-
tric nstraments, comprising an electro-mag-
net, ground and line stops, and devices, sub-
stantially as déseribed, whereby abnorinal cur-
rents from. either side of the 1strument are
diverted therefrom to ground, as set forth.

In testimony that [ claim the foregoimmg 1

have hereunto sct my hand thas 1. 5th da} of

February, 138805,
- M. DANI. CONNOLILY.
Witnesses: *

Jos., B, CONNOLILY,

War., ., Powlii.
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