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Lo all whom 16 may concern:

Be it known that I, FRANK R. MCBERTY, a
citizen of the Unifted States, residing at
Downer’s Grove, in the county of Du Page
and State of 1llinois, have invented a certain
new and useful Improvement in PPolarized
Signal-Bells, (Case No. 48,) of which the fol-
lomnﬂ 1S 4 fnl] clear, concise, and exact de-

SCr 1pt1011 1eferenee bemﬂ* had to the accom- .

panying drawings, formmﬂ apart of this speci-
fication.

—_—

My invention is a signal-bell for telephone

substations, and 1s designed to be responsive
only toalternating or pulsating signaling-cur-
rents and to remain inert when traversed by
an unvarying current. Itisintended for use
in telephone-lines furnished with storage bat-
teries at their substations and with means for
charging the storage batteries over the line-
circults during theidlenessof the telephones.

The opemtlou of the bells ordinarily em-
ployved in telephone-substations is seriously
interfered with by this charging-current con-
stantly present in the line.

My improvement consists in surrounding
the armature or movable portion of the bell

- by a coil connected with the line-circuit and

30

acting on the armature 1n opposition to the
windings of the electromagnet of the bell,and
also with a closed conducting-circult of low

- resistance in position to protect the armature
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from magnetization by the said coil when it
1s traversed by the rapidly-varying currents.
This closed conducting-circuit may be a cop-
per tube placed about the armature and form-
ing the spool on which the before-mentioned
coll 1s wound. When the various windings
of the bell are traversed by an unvaryingeur-
rent, the effect of the electromagnet of the
bell upon the armature is neutralized by the
opposing effect of the helix about the arma-
ture. When, however, the current through
these wmdmwg is 1*3p1dly varied, the mag-
netization of the magnet 1s cor *espondmﬂly
varied, while that of the armature remains
131‘&0&(3&113? constant, being unaffected by the
varying field of the wmdm aboutit, so that
the armature is thrown 111‘50 metmn in the
usual way and serves toactuatesuitable strilc-
ing mechanism,.

This improved bell isillustrated in the ac-
companying drawings, of which—.

Figure 1 is a front elevation of the instru-
ment. Fig. 2 18 a side elevation thereof,and
Fig. 5 is a transverse sectional view. Iig. 4
1sa dmﬂlam representing the circuits 13111*011011
the different windings in ¢onjunction with a
telephone-line, a 10(3.«11 storage battery at the
substation thereof, and a central charging-
battery therefor.

The bell comprisesthe usualelectromagnet
a, a centrally-pivoted armnature O before its
poles, and a permanent magnet ¢, with one
pole presented to the yoke of the magnet a
and its other extended into position to polar-
ize the armature 0. Inthe present invention
the armature b is surrounded by a heavy

spool or tube d of copper,over whichis wound

coil e of insulated wire. The different
parts may be assembled in a frame in the
usual way. The armature b carries a tongue
f, provided with a hammer which vibrates
between two gongs ¢.

The windings a’ a®of the magnet ¢ and the
winding e aboutthearmature ) are connected
in series in the line-circuit, the polarity of
winding e being arranged to oppose that of
the windings «' «¢®. The winding e should
have a sufficient number of turns to com-
pletely neutralize the effect of magnet ¢ upon
the armature. In Fig. 4 this appliance is
shown connected in a circuit with a charg-
ing-battery /i, which may belocated at a cen-
tral office, and a local storage battery 2 at the
substation. The magnet of asignal-control-
ling instrumentis connected in the telephone-
line, and a spring-jack 1s connected with the
line for the purpose of uniting 1t with other
lines. A calling-plug %, arranged for inser-
tion into the spring-jack, forms the terminal
of a generator of alternating current.

While the constant current from the bat-
tery A flows through the windings of the bell
the armature of the bell remains in a neutral
condition and stands indifferently in contact
with either poleof themagneta. When,how-

ever, the generator of alternating current 1s
connected with the line by means of the plug,
the rapid undulations of the currentproduced
thereby in the circuit cause rapid variations
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or alternationsin the magnetism of magnet c.
The field of winding ¢ is of course of similar
varying character; but the energy of thislat-
ter varying field is expended in inducing cur-
rents in the copper spool d, so that the arma-
ture b remains unaffected by it. Idence the
armature, polarized by the permanent mag-
net, 1s thrown into vibration by the varying
m::m netism of magnet « in the usual manner.

The use of my 1nventlon 1s of course not
Iimited to signal-bells, but may be applied in
any case where it is desired to render an ar-
mature inert as to continuous currents in its
magnet, but responsive to varying or alter-
&tmn' euuent%

1 desn' to secure by Letters Pa,tent-—

1. The combination with an electromagnet,
the armature thereof and a circuif including
the windings of the magnet, of a helix con-
nected with the same 011(:11113 inclosing some
portion of the magnetic circuit of the magnet
and acting differentially thereto, and a closed
conducting-circuit of low resistancesurround-
ing the magnetic circuit between the said
winding and the said magnetic cireuit, where-
by the magnet is rendered inert as to continu-

ous currents in its windings, but it remains

responsive to varying currents, as described.

2. Thecombination with an electromagnet,
1ts
magnet-windings, of a closed conductmo -C1r-
cuit of low resistance surrounding the arma-

ture, and a winding connected with the said

armature and the circuit 1ncludmﬂ* the'

|

the armature, the magnet having di

circuit surrounding the said closed conduct-
mmelremt and adapted to neutralize the mag-
netic effect of the magnet upon the armature e,
substantially as desembed

5. Thecombination with a polarized magnet
and a centrally-pivoted armature therefor, of
a tube of copper surrounding the armatur
and a helix surrounding the tube of copper,
the said helix being connected with the cir-
cult of the magnet and being adapted to neu-
tralize the maﬂnetle effect thereof on the ar-
mature, Substantlally as described. |

4. The combination with a telephone-line, a
source of continuous current therein, a source
of alternating calling-current and means for
connecting it with the line, of a signaling in-
strument in the line comprising a magnet and
an armature therefor, a signal actuated by

ifferential

windings connected with the line-circuit to
neutralize each other, and a closed conduct-
ing-circuit Interposed Dbetween the iron of the
maﬂnetw circuit and one of said differential
Wmdmgs, whereby the signaling instrument
remains inert as to the continuous current in
the circuit, but is operated by the alternat-
ing current, as described. |

In witness whereof I hereunto subsecribe my
name this 14th day of October, A. D. 1896.
FRANIK R. McBERTY.

Witnesses:
ELrnaA EDL

ER,

DUNCAN K. WILLETT.
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