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To all whom 1t may concern :

Be it known that I, JOHRN R. EDWARDS, of
Liverpool, England, in the Kingdom of Great
Britain and Ireland, have invented certain
new and useful Improvements in Telegraphic
Sounders, which improvements are fully set
forth in the following specification, reference
bing had to the accompanying drawings.

My invention relates particularly to the con-
struction of receiving -instruments designed
for use inconnection with theso-called  Morse
system?” of telegraphy, and which areknown as
‘‘ sounders.” |

The nature of my improvement consists in a
certain novel combination and arrangement of
permanent and electro magnets in connection
with a polarized armature, by means ot which
I am enabled to constrizet a sounder which can
be placed directly in the main cireuit of a tele-
oraph-line, and operated with equal facility
and effectiveness either by the so-called “ dou-
ble-current” system, in which the signals are
produced by thealternate transmission of Post-
tive and negative currents, or by the ordinary
single-current system, in which the signals are
produced by alternately making and breaking
a circuit through which a current of one po-
larity 1s passing. |

My invention consists, first, in arranging
two electro-magnets with their poles facing
each other on opposite sides of an armature
which vibrates between them, in combination
with a permanent magnet having one of its
poles in magnetic contact with the armature
and the other with the core of one of the elec-

tro-magnets; second, in placing a polarized:

and a neuntral magnet in the same circuit, but
on opposite sides of a vibrating polarized ar-
mature, and in so arranging them that the nor-
mal magnetism of the polarized magnet and
of the armature will be opposite to each other;
third, in construeting an electro-magnet with
its core divided transversely in two parts, one
part being stationary and facing the movable
armature, and the other part being movable
longitudinally with reference to the stationary
part; fourth, in constructing a polarized elec-
tro-magnet in the manner last described, the
movable portion of the core being attached to
one pole of a permanent magnet, whereby the
intensity of the normal magnetism in the sta-
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|

tionary portion of the divided core may be con-
veniently regulated.

In the accompanying drawings, Ifigure 118
a side elevation of a telegraphic sounder em-
bodying my improvements, partly in section,
and Fig. 2 is a plan view of the same, a por-
tion of the base being broken away to exhibit
the interior mechanism. |

A represents the base of the instrument,
which is preferably in the form of a hollow box,
open at the bottom. B is an upright stand-
ard attached thereto, and serving as a suppors
for the curved permanent magnet N 5, which
is secured to it by serews or otherwise.

A straieht electro-magnet, L, 1s firmly at-
tached, by screws [ I passing into the head of
the spool or bobbin, to the uppermost or south
end S of the permanent magnet N S, and 1s
thus supported in a vertical position.

An armature, C, preferably of soft iron, is
pivoted at ¢ to the lowermost or north end N
of the permanent magnet N S, so as to be free
to vibrate a short distance in a vertical direc-
tion. The length of this armature is ordina-
rily such that its extremityis opposite the face
of the core ! of the electro-magnet L, and itis
preferably provided with an extension, D,
which may be of brass or other non-magnetic
metal, projecting somewhat beyond the periph-
ery of the coil of the electro-magnet L.  Upon
the opposite side of the armature C—that 1s
to say, directly beneath it—is placed a second
straight upright electro-magnet, M, which 1s
preferably of about the same size and power
as the one first described, so that the poles of
the two electro-magnets L and M face each
other on opposite sides of the armature C.
The electro-magnet Mis mounted directly nupon
the base A, and may be made adjustable ver-
tically in the direction of its length by means
of the nut m. .

The vibrations of the armature-lever D are
limited in one direction by the pole of the elec-
tro-magnet I, which may with advantage have
a stud or plate of non-magnetic metal inserted
in it to prevent the armature from adhering
too strongly to it, and in the other by the
sonnding-post X, which is fixed to the base A,
and may, if desirable, be provided with _an ad-
justable stop, I, for receiving the impact of
the lever D.
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The electro-maghets I and M are both in- | pleasure by varying the distance of the mov:
cluded in the same ecircuit, the terminals of | able from the fixed portion of the core.

the two being brought to the respective bind-
ing-screws G and H.

K is a galvanometer or indicator, which is
useful when the instrument is to be used in
connection with the double-current system, as
hereinafter explained. It is connected in a
circuit leading from the binding-screw G to
ro the binding-serew 1.

The operation of the apparatus is as follows :
When no current (or a negative current, as the
case may be) is traversing the coils of the
electro-magnets L and M the north polarized

15 armature C is held in contact with the face of
the core of the magnet L by the magnetism
induced therein by the south pole of the per-
manent magnet N S, which is increased by the
action of a negative current in case such cur-
rent 1s passing. When, on the contrary, a
positive current traverses the electro-magnets,
the polarity of the core ! is overcome or re-
versed by its action, causing it to repel, or at
least cease to attract, the armature, while, on
the other hand, the Iatter is strongly attracted
by the lower magnet, M. Thus the alternate
reversal of the polarity of the main current, or
the alternate making and breaking of a cur-
rent of constant polarity, by raising and de-
pressing a telegraph-key in a well-known man-
ner,will cause the armature D to vibrate forci-
bly between the core ! and the stop ¥, and thus
produce sounds which constitute intelligible
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signals, which may be read and understood by |

35 those skilled in the art.

The lower portion, I, of the core of the up- |

per electro-magnet.L is separated from the
upper portion, I/, as shown in Fig. 1, and the

portion ¥, which is in magnetic contact with -

40 the south pole S of the permanent magnet,
is movable in the direction of its length toward
and from the fixed portion ! by means of the
nut O, and by this means the force of the at-
traction between the upper magnet and the

45 armature may be increased or diminished at |

!

In order to increase the volume of sound
produced by the apparatus, I place within the
hollow base A a solate of sheet-brass or other
resonant metal, P, which may be bent double,

as shown in the drawings, and this is firmly
secured by one edge at one corner to a point
directly beneath the foot of the sounding-post
I ; or it may, with even greater advantage, be
fastened by a screw passing through the base
A directly to the foot of the post itself.

The vibrations caused by the impact of the
lever D arecommunicated to the plate or reso-
nator > and materially increase the sound of 6o
the instrument.

I claim as my invention—

1. Two electro-magnets placed with their
poles facing each other on opposite sides of
an armature, arranged to vibrate to and {ro 65
between them, in combination with a perma-
nent magnet one pole of which is in magnetie
contact with the armature and the other with
the core of one of said electro-magnets, sub-
stantially as set forth.

2. Anelectro-magnet having its core divided
transversely in two parts, the stationary part
tacing the movable armature and the movable
part adjustable longitudinally toward or from
the stationary part, substantially as set forth.

o. A polarized electro- magnet having its
core divided transversely into two parts, the
stationary part of said core facing a movable
polarized armature pivoted to one pole of a
permanent magnet and the movable part at-
tached to the other pole of said magnet and
adjustable toward or from the stationary part,
substantially as set forth.

In witness whereof I have hereunto set my
hand this 12th day of March, A.D. 1880.

JOHN R. EDWARDS.
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Witnesses:
W. J. SuLs,
RoOBT. I'AUCETT.
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