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 clear, and exact deseription, reference being
part of this specification, in which—

electro-magnet embracing my improvements. -

around and in close proximity to its outer sur-

ing around its outer surface; second,inarrang-
ing the armature in line with the legs of the | |
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Be it known that I, L. BRADLEY, of the city,
county, and State of New York, have invented
certain new and -useful Improvements in Elec-
tro-Magnets, .of which the following is a full, |

had to the accompanying drawings, forming

‘Figure 1 represents a perspective view of an

Fig. 2 represents a plan of the magnet. Fig.
3 represents a vertical section on the line x &

of Fig. 2. Fig. 4 represents a modification Iin

the arrangement of the legs of the magnet and
armature. - I S
The objects of my improvements in electro- i

magnets are, to increase the power of*the mag- |
net and also its action on the armature without

increasing the quantity of helical wire; togive

greater freedom and ease to the movement of
the armature and to increase ifs capacity to

make a greater number of contacts in a given
time; and, also, to arrange the helix so as to
increase or diminish the power.of the magnet
as required and to give greater distinctness to

the sound produced by the strikes of the arma- |

ture in its vibrations. T
My invention for effecting these objects con-

sists, first, in constructing the core of the helix-

0 as to pass through the ceater of the coil,

face, with the poles of the magnetin close prox-

| imity to each other on the oufsideof the coil, by |

which means a more powerful and active mag-
net is produced with a less coil thanin the old
construction, in which the magnet only passes
through the center of the coil without extend-

magnet and in close proximity to the outer sur-
face of the coil, by which means the keeper be-

comeshighly magnetic by directinduetion from |

the coil, so that a mutual attractive power be-
tween the armature and the magnet is induced

To all whom. it may concern: i-arranged to form a ‘direct connection between .. .

any two sections of ‘the helix, so that one or- '

‘more sections may be passed over and discon-
nected from the. eircnit when required to di- -
minish the power of the magnet and the resist-
ance to the electric current passing through
| the helix; fifth, in the application of tension-
‘strings in connection with a sounding-board,
electro-magnet, and armature, agalnst which

the armature strikes, reridering the sound more
distinet; sixth, in arranging the armature be:
tween the poles of the magnet with its center
of motion also between the poles and near the

center of its length, by which means the ease

and rapidity of its movements are increased
and firmer contacts are made.. - =~
In the accompanying drawings is represent-

‘ed an electro-magnet embracing my improve-

ments, which consists of a bed-plate, A, tosup-
port the different parts. - From opposite sides
of the bed-plate rise two side :‘pieces, B, con-

‘nected together by a cap, C, on which rests an
-electro-magnet, D, and beneath the cap, sup-

ported on the bed-plate by feet , is a sounding-

board, E. -

~ The magnet consists of a helix.composed of
a series of concentric sections, b b, of insulated
wire, through the center of which passes a core

‘or magnet, F, of soft iron, which extends across -

the ends and over the oufer surface of the he-

‘lix and in close proximity to it, while the ends

or poles of the magnet are also broughtinnear
proximity to each other. The concentric sec-

tions of insulated wire are connected with each
other through projecting knobs d, which ex-

tend through and a short distance above &
non-conducting cap, e, covering the end of the
helix. Pivoted to this cap is a double switch, /, .
consisting of two arms which are jointed to

each other, and so arranged as to be brought

in contaect with the different knobs connecting
the several sections of the helix, so that a
direct connection may be made between any
two sections composing the helix and the in-

A inahigherdegree; third,in arrangingoneither | termediate ones passed OVer. | o
side of the armature tension-stringsto actin| Themagnet is placed in an upright position
opposite directions, whereby the quickness of | and suspended from its upper leg by means of
vibration and firmness of contact are greatly | thin metallic spring g,18 a pendent armature,
“increased ; fourth, in constructing the helix of | G, which is arranged in _clOse proximity to the
& magnet in.concentric -sections, with con- | ouler surface of the helix and also to the iegs
~ ductors connecting one section with apother g of the magnet. B
y ~ throughout, in connection with a double switeir - - Attached to the lower end of the armature,




- regulated.-

springs are connected by cords with adjusting-
- pins o, by which the tension of the Springs is

2 S a6l

- which exfends below the helix,iis an adjusta-
- ble fork, &, for regulating the length ot the vi-

brations of the armature in closing or break-
ing the circuit. These forks vibrate between
two sounding-wires, + &, placed at a proper dis-

- tance apart and firmly confined at one end to

the bed-plate or end of the sounding-board,
and pass over the top of the sounding-board
and rest on a bridge, H, just back of the fork

of the armature, and are confined at the oppo--
site end to the bed-plate or sounding-board by

thumb-serews I,

so that their tension may be

Lo one side of the armature is attached one

~ end of a retracting-spring, m, for withdrawing

the armature from the magnet and the sound-

- Ing-wire on that side, and to the other side is

attaclied one end of a counter-spring, n, which
acts 1n an opposite direction to that of the
retracting - spring. The other ends of these

mutually adjusted to each other. -
The armature, instead of being arranged, as
represented in Fig. 1, parallel to and on the

same side of both the legs of the magnet, may |

be arranged parallel to the legs and pass be-
tween them, as shown in Fig. 4, the legs being

turned .so that the distance between them is:

sufficient to admit the armature to be placed
between and parallel to them, in which case
the armature, instead of being suspended at

the end, is suspended to vibrate on a center
between the two poles of the magnet and near

L]

1tS own center.

Thesounding-board Ein the presentinstance.
is made in the form of a rectangular box, but
‘any other form may be given it that is thought

best. - - -

In arranging this electromagnet fof use the |

retracting and counter springs acting upon
the armature are adjusted so as to place the
retracting-spring in a higher state of tension
than the counter-sping, and the fork attached

to the end of the armature is also adjusted be-.
tween the wires to-regulate the length of the

vibration of the armature in closing and break-

1ng the circuit.

The switeh-Dar is also ad-

Justed so that the current will pass through a

fied, so that the lightest touch is heard with |-
great distinctness, by which means the com-
munication of intelligence with this mechan.-

greater or less number of sections composing

the helix, as may be required to operate the

armature, depending upon the length of the

main line in connection.

This magnet, in telegraphing, can be used
either as a sounder to receive and communi-

cate intelligence by sound alone or as a relay-
‘magnet operating a local circuit. When nsed:
for the former purpese the wires of the main |
- circuit are connected with it in the usual man- |
ner, and the impulses of the electric current

from the circuit cause the armature to vibrate,
striking the sounding-wires-on either side, and
the sound of its beats through the medium of
the wires and the sounding-board is intensi-

ism is rendered clear and distinet by sound

alone without the use of alocal circuit. When

this magnet is used as arelay the local eircuit

may be connected with one of the sounding-
wires and the magnet in the usual manner by
means of serew-cups.

|~ In constructing the magnet so that it.not

only passes through the center of the helix but
extends around the end and over the onter sur-
face, bringing the two poles in close proxim-
1ty, I have found from repeated experiments
that with a much less quantity of wire a more
powerful magnet is obtained than in the old
mode, in which the magnet only passes through -

the center of the helix,and which in telegraph- -
ing i8 of great importance, as the resistance to
the passage of the electric current-through the
helix is in the ratio of the length of the wire -
forming the helix. | |

~ Another advantage obtained by this con-

struction of the magnet is thatitis demagnet-

1zed quicker and more freely than in the 0}{1
i mode, and which is absolutely necessary in

order to communicate intelligence with great
rapidity. - | o

In arranging two springs acting in opposite
directions on the armature, one of which is

placed in a greater state of tension than the

other; a more rapid vibration of the armature
Is obtained than by the use of a single spring,
owing to the fact that springs in a high state

of tension vibrate more rapidly than in a low

state, and which this arrangement admits of
without increasing the power required to op-

erate the armature, as the increased power ex-

erted by the spring in a high state of tension

18 counteracted by the opposite spring; and,

moreover, by this arrangement firmer connee-
tions are made in closing the circnit than with
the single spring. o -

In arranging the helix in concentric sectrons
30 that one or more of these sections may be
thrown out by means of the switch, which, on
being placed on the knobs, the current follows
as the line of least resistance instead of pass-

ing throtugh the intermediate: sections, the
power of the magnet may be increased or di-

minished with great facility and instantane-
ously adapted to long or. short circuits, and -~
thus relieve the line of all unnecessary resist- -
ance. L -
- I do not confine myself to the precise con-
struction, form, or arrangement ot the parts

‘as described, as these, may be varied without
departing from the spirit of my invention.

The springs operating the armature may be va-
ried in form, construction, and arrangement,
provided they act in opposite directions on

-each. other, so that one may le placed in a

higher state of tension than the other to in-
crease its velocity of vibrating, while its dy-.
namie force is counteracted by the other, and
instead of acting directly on the armature
they may be made to act on the armature-le-
ver used in ordinary machines. The number

of sectional coils composing the helix may be -
1ncreased or diminished as circumstances may
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require in constracting different-sized mag-

nets. The armature, when suspended so as to
vibrate on'its center, may be arranged. either

in an upright or horizontal position, and when

used with the horseshoe-magnet and helix, in-
stead of .vibrating in a plane parallel to’ 'the

- legs, may vibrate on a center between the legs |
and in aplane perpendlcular to the side of the‘- -

magnet.

Having thus described my 1mprevements m'

electro-magnetic machine, what I claim there-

in as new, and desu'e to secure by Letters Pat-

ent 18—

1 The wmbmatwu ef a helix with a core.
- arranged to pass through its centerand around
~and in close prommlty to its surface with the
. poles, also in near proximity to each ether, for._ |

the purpose set forth.
" 2, The combination of a mwuet‘censtmcted

eubetautmlly as described with a keeper ar- |
ranged parailel to the legs of the magnet and .

1n close proximity to the periphery of the he-
lix, for the purpose set forth.

‘3. The combination _of the armature or its

-equivalent for breaking and closing the circuit
‘with two springs arranged to act on each other
'111 opposite dmectm ns, for the purpose set forth.

4. The combination of a sectional helix with
a double switeh, arranged substantmlly as de-
scribed, for the purpose set forth.

5. The combination of a vibrating armature

or its equivalent in closing and breaking cir-

cuits, with a sounding-board and tension-
wires, arranged substantially as described, for
the purpose set forth. - |

6. The combination of an electro magnet

with an armature suspended by its center be-

tween the poles.of the magnet so as to come
in contact with both polés at the same time.

In testimony whereof I have subscribed my
neme

L. BRADLEY.

Wltnesses
F. S, SMITH,
JOHN S. HOLLINGSHEAD.
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