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To all whom 1t may concern:

Be it known that 1, ELisga GRAY, of Chi:
¢ago, in the county of Cook and State of 11li-
nois, bhave invented cerfain new and useful
JImprovements in Transmitiers for Ilectro-
Harmonic Telegraphs, of which the following
is a specification: R

My invention relates to telegraphic appa-
ratas of that elass in which a cireunit-breaking
spring is automatically vibrated with suffi-
tient rapidity to produce a musical tone.

Insuchinstruments asheretofore constructed,
8o far as my knowledge extends, electro-mag-
pets, by which the spring is attracted, have
always beeu placed on oue side of the vibrat-
ing bar or electro-tome by whick the musical
note was produced. A tendency has conse.
quently existed toward the disturbance of - its
vibrations. - '

The object of my invention is'to remedy
this defect; to which end my improvements
consist in arranging upon opposite sides of
the vibrating spring of the electro-tome, elec-
tro-magnets of such relative power as to im-
part impulses of equal force upon each side of
the vibrating spring alternately at equal in-
ervals, thus seearing its isochronous vibra-
tivn. My invention further consists in com-
bining, with the magnets and vibrating spring
or reed, shunting-wires so arranged as auto-

maticslly to transfer the current from -one.

maguet t6 the other withont the use of a
switceh.

In the accompanying drawings, which show
so.much of my improved apparatus as is nee-
essary to illustrate the subject-matter herein
claimed, Figure 1 is a plan or top view; and
Tig. 2, a vertical transverse section there-
through, on the line x-x, Fig. 1.

_ The apparatus is mounted upon an ordinary
base-board, A. A steel-bar spring or vibrat-
ing reed, B, tuned to give a musical tone of a
gtven piteh when thrown inro vibration is se-
cured by oue eud-to a post, ¢, while its free
end extends betwéen two pairs-of magnets,
DD’ B ¥, arranged trausversely to the reeds
in'the plane of its vibration, their poles being

arvanged just far enough apart to accomnmo-

date this vibratory movement. F T G G are
binding-serews, to which the main and local
battery wires are respectively conunected. The

magnets D D’ are wound with a resistance of
about. sixteen ohms or units of resistance,
‘while mugnets E B/ have only a resistance of
about four ohms.

It is a. well-known fact that when two mag-
nets of different. resistances, other things be-
ing equal, are placed in thie same circuit and
a battery-current sent through them, the mag-
net having the higher resistance develops
the stronger magnetism, which magnetism is
stronger in proportion as the resistance is
higher than that of the other maguet. In
otlier words, if the magnets B B/, when alone
in the cirenit, have a power, say, of four, their
effect will be diminished to a power of one
when magnets D D/ are let in, and the power
of the latter will rise from zeroe to five.

The reed B is provided with spring contact-
points b U, arranged one on each side thereof,
intermediate between . the .maguets and its
supporting-post. When the reed is at rest
these points are in contact with adjusting-
serews 4 4, of binding-posts I I/, Fig. 1 shows
the battery connections. The main line ML
extends from the binding-screw G through
the wire 1 to the reed-supperting post ;-
thence through the reed and its contact-point
b to the binding-serew I’; thence to the bind-
g serew G'.  The- local circuit passes from
the battery through the binding-post I¥ by the
wire L to the magunets D 1); theuee by the
wire L! through the reed-supporting post G,
and the wire L? to the magnets B 1/; thence
by the wire I? to the binding-post ¥, ‘In ad-
dition to this a shunt-wire, S, passes from the
binding-post I* to, the post 1, through the con-
Ftact-point b to the reed and its supporting-
post C, where it-connects with the Jocal eir-
cuit 1! LA : Co

The operation. of the apparatus is as.fol-
lows: When-the local cirenit is established
the current does not pass through the mag-
nets D-D*Ly the wirve L, ag it finds an casior
passage through 'the shunt-wire S and cen-
tact-point b, vibrating reed B, post G, aud
wire L2 to the magnets ¥ E’; thence by the
wire L3 to the other pole of the local battery.
The passage of this current develops in the
latter magnet the power, say, of four, which
is exerted upon the vibrating reed- B, and

draws it toward the poles of the magnets.
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When the reed is moved a short distance
in obedience to this impulse its movement
causes the eontact-point b fo separate from
the binding-serew i, when of course the cur-
‘rent will no longer Hlow through the shunt-
wire 3, but passes from the post F through
the wire L directly to the magnets D D/, and
irotn -thence through the wires L' I? to the
magnets & E/; thence through the wire L7 to
the post F, which connects with the other
pole of the local battery. This raises the
power of the magnets D D/ from. zero to a
power of five, while the other magnets drop
from fourto one. The result is, that the reed
vibrates back toward the magunets D D’ with
the: same force that it did toward the other
magnets—that is, a power of four cach wagy.
When the points b ¢ come in contact again the
maguets -1 ave cut out of the cireuit by the-
establishment of the curreni through the
shunt-wize 8, and their power drops to zero,
and the operation above described is repeated.
This alternate opening and closing of the cir-
cuit takes place with a frequency equal to the
© rate per second sufficient to produce the fun-
damental tone of the vibrating reed. The
‘main-line eurrent is interrupted at every vi-
bration of the reed by the separation of the
contact-poinis ' #/; consequently a series of
impulses correspouding in number with the
said vibrations will he transmitted to a sait-
able receiver and reproduced in a tone of cor-

resnonding piteh to that of the vibrating |’

reéd, as fully explained in sundry applications
for Letters Patent of the United States for
apparatus for transmitting musical impressions
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or sounds telegraphically, heratolore iiled by
me.

The advantages of my improvement are,
that the impulses imparted to the vilwating
reed, being alike on both sides, its center of
vibration . coincides with the axis of the reed
when at rest.” The isochronous vibration of the
reed is thus preserved in its integrity, and,
consequently,. that of the electric waves or
impulses generated by it, which are trans-
mitted throngh the main line, which impuises
determine those of the receiver, and the vi-
brating reed is preveunted from being thrown
out of tune with the receiver Ly variations in
the battery-power, which variations ave liable
to oceur in the ordinary method.

I claim—

1. The eombiunation, substantialiy as here-
‘inbefore set forth, of the vibrating electro-
tome and magnets arranged on opposite sides
thereof, of such relative capaeity as to impart
impulses of equal force at equal intervals apon
each side of the vibrating electro-tome altes-
“nately, whereby its isochronous vibration is
secured. ,

2. The combination, substantially as here-
inbefore set forth, of the vibrating reed, its
connterpoise-magnets, a local circuit, and the
-shont wire, whereby the current is automati-
cally changed to each set of imagnets.

In testimony whereof, I have hoveunto sub-
_seribed my name,. :

ELISHA GRAY.
Witnesses:
Wi, J, PEYTOX,

E. C. Davipson,




