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To all fwfwm it may concern:

Be 1t known that I, FraNcIS W, JONE& a
citizen of the United bt&t@b residing in Chi-
¢ago, 1n the county of Cook and State of Tlli-
nois, haveinvented a new and useful Improve-
ment in Circuits for Telephone-Lines, of which
the following is a specification.

My mveutlon relates more particalarly to
that class of telephone-lines in which the alarm
or signaling apparatus is operated by voltaic
currents or by maguneto-electric pulsations. In

quently desirable and necessary to place sev-
eral different stations upon the same circuit,
and also, as a matter of economy and conven-
lence, to make use of the same conductor, both
for signaling and for conversation, by means
of suitable speaking-telephones of well-known
A practical difficulty has, how-
ever, been found to exist by reason of this or-
ganization of apparatus and circuifs. The sig-
naling apparatus at cach station being actu-
ated by an electro-magnet of theordinary con-
straction, it is obvious that this electro-mag-
netmustremain at all times in the main cirecuit,
except when the telephone ‘at the same sta-
tion 1s 1n use, so that signals may be received
on it at any moment; but it has been found
by experience that telephomc vibrations or
uudulatlons are .checked by being caused to
pass through an electro-magnet, or, as it is
sometimes express_ed, a1l Lleetro magnet 18
Inore or less opaque to rhythmical vibmtions.
Consequently, if a number of stations are
placed upon the same line, with their several

signaling electro-magnetsincluded in the main

urcmt the telephome vibrations which are
trfmsmltted to and fro between any two sfa-
tions communicating with each other must
necessarily pass through all the electro-mag-
nets in the circuit exceept their own, and by
this means the vibrations are weakened or ab-
sorbed to such an extent as to render conver-
sation nearly or quite inaudible. |

The object of my invention is to obviate this
difficulty by furnishing a path forthe telephonic
vibrations to pass the station without-neces-
sarily going through the coils”of the electro-
magnet, while at the same time the said elec-
tro - magnet 1s so arranged as to respond

operating this class of telephone-lines it is fre- |

1

-0of one polarity.

11GL.

‘main line has been cut off

readily to swna]mﬂ“ currents tmversmg the
line.

1n the accompanying drawings, Flﬂ‘ure 1 is
a diagram illustrating the ‘Lpp]watmu of my
improvemeuts to a signaling clectro-magnet,
actuated by voltaic or other electric currents
Fig. 2 represents the appli-
cation of the same to a signaling apparatas
operated by alternating positive and negative
pulsations, such as are produced by a mag
neto-electric generator.

Referring to the drawings, R represents an
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ordinary electro-magnet, which is supposed to

be placed at a station upoun the telephone-line.
This electro-magnet is provided with the nsual
soft-iron armature and pivoted lever T, which
latter may be utilized to actuate the signaling
apparatus 1n any suaitable or well-known man-
IFFor example, it may be arranged as a
relay to repeat the signals by means of a local
battery upon a .sounder, a Dell, or other like
1nstrument, or a bell-hammer may be attached
directly to the lever T, as shown in Fig. 2.
The armature-lever T may be provided with
the ordinary retracting-spring, as shown in
thedrawing. Thearmature-leverl vibrates be-
tween two contact-stops, 3 and 5. A shuntor
braneh circuit is connected with the main line
at the point 2, and goes first to the point of
the armature-lever at the point 1, through
sald lever and 1ts rear contact- stop 3, and
thence by a wire to the point 4 on the main
line beyond the electro-magnet R. The last-
named circeuit, from the point2 to the point 4,
copstitutes a shunt-circuit passing around the
electro-magnet RR. - In the position of the ap-
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paratus represented in Ifig. 1 the current of the

at some other sta-

tion, in order to leave the line clear for the

operation of the telephone. Consequently, the
electro-magnet & has become demagnetized,
and the armature-lever T, being released, 1s
held against the contact- thD 3, thus closmg
the shunt-circult around the electm magnet.
Unless the resistance of the helix of the elee-
tro-magnet R 18 very small 16 1s necessary to
insert an artificial resistance or rheostat, S, at
some point in the shunt-circuit—as, for in-
stance, between the points 1 and 2, as shown

Qo0
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in the drawing. In most cases the resistance 1oco
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of this shunt should be at least equal
of the helix of the electro-magunet R for giving
sicnals or alarms, although this proportion
may be widely departed trom without render-
ing the apparatus inoperative.

If the rheostat is composed of a coil of wire
it should be wound with half its convolutions
in the reverse direction to the other half, 1n or-
der to neutralize the effects of self-induction.

The operation of the apparatus 1s as follows:
When the parts are in the position shown in
Fig, 1, if a signaling-current 1s sent through
the line it will divide at the point 2, one por-
tion going through the coils of the electro-
magnet I? to the point 4, and the other por-
tion going through the shunt, by the way of 1
and 3, to the same point 4, thus passing around
or avoiding the electro-magnet. The electro-
magnet being thus caused to attract 1ts arma-
ture, the first movement of the latter inter-
rapts the contact between the lever T and the
stop 3 and breaks the shunt-ecircuit, atter
which the power of the entire current passes
through the coils of the clectro-magnet, and
a signal is produced by the action of its arma-
ture T in the manner hereinbefore described.
If, however, a series of rhythmical or tele-
phonic vibrations traverses the same -line
these will be too weak to affect the armature
of the electro-magnet R, which will at the same
time tend to obstruet their passage, as betore
explained; but anotheravailable route 1S open
to them by way of the shunt-circuit, which,
in this case, remains unbroken, as the rhyth-
mical vibrations are not powerful enough to
caunse the armature of the electro-magnet to
be attracted, so as to brealk contactat the stop
3. Itis obvious, therefore, that these rhyth-
mical or telephonic vibrations may be trans-
mitted past any required number of stations,
and that they will, for the most part, pass
around the electro-magnets by way of the sev-
eral shunt-circuits, and that their amplitude
will be preserved with little or no diminution.

Fie. 2 shows the application of my inven-

tion to a double-acting electro-magnet having |
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to that [ a polarized armature vibrating between fixed

contact-stops. In this apparatus, when there
is no current upon the main line the arma-
ture-lever will remain at rest against the front
or the rear contact-point indifterently, its po-
sition depending solely upon the polarity of
the current last traversing the line, whether
positive or negative. In this case the only
modification necessary in applying my inven-
tion thereto is to conunect the point 4 of the
main line to Loth the front and rear contact-
stops, 3 and &', as shown in the drawing.

I do not broadly claim herein the applica-
tion of a shunt to an electro-magnet for the
purpose of couveying telephonic vibrations
around said magnet, in combination with a
a rheostat having its coils wound in opposite
directions to neutralize self-induction therein,
asthese features form the subject-matter of an-
other division of thisapplication. Neitherdol
claim herein the combination of an electro-mag:-
net, armatuare, armature-lever, and contact-
stops with a main line, a circuit-connection
between both the frout and back contact-stops
and the main line ata point on one side of the
electro-magunet, and a circait-connection be-
tween the armature-lever and the main line at
a point on the opposite side of the electro-mag-
net, because I propose to embrace it i a sub-
seuent application.

I claim as my lnvention—

The combination, substantially as hereinbe-
fore set forth, of an electro-magnet, arma-
ture, armature-lever, and contact-stops with
4 main line in which said clectro-magnet 1s
inclnded, a cirenit-connection between the back
contact-stop and a point in the main line on
one side of the electro-magnet, a c¢ircuit-con-
nection between the armature-lever and apoint
on the opposite side of the electro-magnet, and
an artificial resistance included in one of said
circuit-connections.

FRANCIS W. JONINS.

Witnesses:

ANSON . TEMPLE,
A. C. THOMAS.
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