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To all whom it may concermn :
Be it known that I, M. DANIEL CONNOLLY,

-acitizen of the United States, residing at Phila-
“delphia, in the county of Phl]&d@]phl‘l and

State of Pennsylvania, have invented certain
new and useful Improvements in-Protectors
for Telegraphie, Telephonic, and other Elec-
trical Instruments; and I do hereby declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which 1t pertains

to inake and use it, reference being had to the

accompanying dre %ng, which forms part of

this specification, in which the figure 1s an ele-

vation exhibiting_ my improvements.

- My invention has relation to that class of
lightning arresters, or protectors for telegraph-

1C, telephome and othel electrical instruments,

in which, by means of an armature movmble
only under the impulse of a powertul current,

the circuit is changed from line to ground 01
return metallic elremt |

My present 1mpu ovements have for their eb

ject to provide an arresting or protecting in-

strument capable of pr oduelnﬂ the diversion
of .currents of different petentmls without in-
jury to itself or without requiring adjustment
to render it effectually operative for eurlents
of unlike power.

Given an electro-magnet and a pivoted ar-

‘mature with retractile $pring, the armature

may be adjusted so that 1t will be attracted by
a relatively strong current and fail to be at-
tracted by a weaker one, the latter being sut-
ficient to overcome the pull of the spring
through the distance at which the armature 18
adjusted relatively to the face or polar extrem-
ity of the magnet. ILetitbe assumed that the

~armature is in circuit with the helix of the
magnet and has a front and a back ‘stop, line

bemo made by either of the latter, and ground
or aveturn metallic civenit by way of the formel

- Byadjusting the stops and spring of the arma-
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ture the latter may be brought into such posi-
tion and relation to the magnet that it will be
attracted by a relatively weal current flowing
through the latter. So adjusted, it will also,
of course, be similarly attracted by a more
power ful current. Under the conditions of
adjustment just suggested, the extent of move-

is but Shn]lt and so when the armature 18 at-
tracted agams‘t the front stop it 18 but ashort .
distance away from the back stop. If the at-

tracting current be avery powerful one—such, 55

for example, as 1s produced by alarge dynamo-
electric machine—a voltaic are will or may

be formed between the armature and the back
stop, although such armature may be in good
contact with the front stop and have a ground- 60
cireuit by way of the latter. Now,-to render
the protecting-instrument effectually opera-
tive under the influence of currents of unlike
potential, yet to avoid the formation or main-
tenance of the arc by even the most powertul, 65
is the intent of the improvements herein set
forth. Taccomplish this result by the employ-
ment of two circuit-changing magnets and ar-
matures, one of said ar met111 €S hevmn means |
of adymtment whereby it will be attr &cted by 70
a relatively weak current, while the other will
be attracted only by a :me] ¢ powerful current,
and have arange of movement between its back
stop and its fr 01113 stop so extensive that when
attracted to the latter the are cannot be main-
tained or will not be sustained between the ar-
mature and said back stop.

Referring to the accompanying drawing, A.
represents an electro-magnet having an arma-
ture, B, 1n cireult with 11JS helix, and front and
baeL st()ps C D, respectively. Nor mal line 18
by way of helix 'to ar mature, to back stop, and
onward toward the telephone or other instru-
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‘ment sought to be protected. The stops C D

are located or adjusted so far apart and the
retracting-spring b is'so strong and adjusted
to such an extent that it Wlll require a very
powerful current passing over line to attract.
the armature B, and when attracted it will be
so far removed from the back. stop D that the
arc cannot be sustained between said stop and
the armature, the carrent having a free path
to ground or a metallic circuit by way of the
fren.t stop. From back stop D line leads on
to a second magnet, I, having an armature;

T, in circuit, &11(1 fy 01113 and b’LGI\_ stops H

1e5peetwe1y Line leads from back stop H
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to the telephone K or other instrument to be

protected, the armature I'being held normally
against said baeck stop by a retracting-spring,
f. 'The distance between the stops & H and

~ment of the armqtme from back to {r ont stop | the tension and adjustment of the spring f are
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thus protecting the said instrument.
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such that a current considerably weaker -
that which would be required to attract
armature B will suffice to attraet said ai

ture I, the Iatter having butarelatively %‘12‘1‘1t

movement between its s’r0ps

The operation is substantially as 10]lows
The armatures, being first dnlv adjusted, re-
main umllatml}ed bv the regulan working-cur-
rents on line, which make cirveuit thr 011(1]1 mag-
net A to armature B3, to back stop D, fo mag:-

strument K. Letitbe supposed that an iy Cg-
lar abnormal current, such aswould i mjur oﬂw
instrument K if allowed to act thereon for any
considerable period, gets ontheline, as it might

1t for 111119’[1*1’(10}1 2 (*1 0SS occurred atzw 1‘[]1 an

eloch 1¢-light ]1110 2. If thisabnormal current
were 01113? 2 moder ately powerful one, it would
fail to draw up armature B, but would attract
armature B drawing the latter agaimst front
stop G, ﬂm% div Olimﬂ circult from instrument
Kto ground at G’ o to return metallie cirenit,
Itis as-
sumed that the ecurrentwhiehwould fail to ai-
tract armature B would be insufficient or in-

~competent to sustain anare between armature

I and stop H. But let & carrent of sufficient
potency to attract armature B {all upon the
Ime.  Attracting said armature B, 1t breaks
line-cirenit at ]) and diverts it to ﬂmuud by
way of stop C. The distance now Dbetween

armature B and stop D is g0 great that it can-

net I, to armature 1* to back stop H to in- |

1
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not be bridged by the are, or, if’ monmutanlv
brigded, w11] not he ﬂﬁmmlnml o

U (lesn ed to make the instrument Very dfel]-
cate 1m gradation of arrvest or diver I'S101 of enr-
rents according to their strength, (uantaty,
hotential, or other quality of power or v olume,
more th‘m two magnets like B E—say thm{*

|

01 O series of a ]mﬂel' number—imay 1}9 Cl- .

ployed, such a series being progressive, the
most strongly retracted ar nntm ¢ belng fnal
and the 01]101.5 following in the order o[ de-
creasing strength of 1{%1{1011011

What T Can as my 1nvention is as follows:

In a device for protecting telegraphie, tele-
phonie, or otherelectrical instruments from ab-
normal curr ents of eleetrieity, the combination
of two helices and armatures with front and

back stops in cirenit, respeetively, to ground.

and to line, both of r‘nl]d. helices and armaftures
beingin 1101 mal line-circeuit, and said armatures
hﬂnn arranged auhshmll{ﬂ]*, as - deseribed,
nhm (,ln 011 ¢ mﬂ be
the foree of a current incapable of producing
the attractionof the other, substanti: Uy as .Lmd
tor the purpose set forth.

Intestimony that I claimthe for ceoing I have
hereunto set my hand this 15th {Ln of I*t]ﬂ'u*-
ary, 1883,

M., DANL. CONNOILLY.
Witnessges:
JOs. B. ConNoLILL r

War, H. PowELL.

aused to be attraeted lu |
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