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DIvIsION Al

* o all whom it muy cohcern’’

Be.it known that I, BLisga GRAY, of Chi-
cago, in the county of Cook and State-of Illi-
nois, have invented certain new and usefal
Inprovements in the Art of Trausmitting M-
sical Impressionsor Sounds Telegraphically, of
whicl improvements 1 hereby declare thefol-
lowing to be a full, clear, and éxact deserip-
tiow. - - . o

My invention relates to what I térm an
 glectro-liarmonic telegraph,” and is based
upon the fact, well known to electriciaus, that

- an cleciro-magnet elougates under the action
- of an electric current, and contracts again

-whei the current ceases; consequently a sue-’

cession of impulses or interruptions will cause
the' ‘maguet to vibrate, .and if these vibra-
tious Ue of sufticient frequency & musical tone
will be produced, the pitch of which will de-
pend upoii the rapidity of the vibrations.

- My improvements are based upon-the dis-
covery above mentioned.

*.The subject-matter claimed will hereinatter
specifically be designated.

In the accompanying drawings, Figure 1
-represents an arrangement upon cireuit of
~ apparatus which I use for carrying out the

objects of my invention, the trausmitting.

part of the-apparatus being showi in plan,.

and the.receiver in perspective. Fig. 2 rep-
resents a view in elevation of the transmit.
ting apparatus ; Tig. 3, an end view thereof;
and TFig, 4, a detail view of one of the rlieo-
tomes. . . ... . o

_ In the apparatus sliown I malke use of in-
duced eurrcuts from either a primary or sec-
ondary coil for affecting the vibrating bar or
~ core of an electro-magnet -and cause the nec-
essary succession of said currents by inter-
ruption in the primary circuit made by an
automdtie or mechanical circuit-breaker.

The transmitfing apparatus is mounted upon
u suitable frame or base, A. Aw ordinary in-

duction-coil, B, has the usual. primary aund
secondary circuits @ b Automatic vibrating
electrotomes C C/, of the usual constraction,
_ liave their vibrating cireuit-closing springs-C
so adjusted -tliat when in action they pro-

/
{

dvice musical tones, which, from the difference -
in adjustment and the length and thickness of
the springs, are of different pitch. A common.
iclegraph-key, D, is. placed, in the primary
cireuit to make or break the battery-connec-
tions. o S

In the drawings I have shown two electro-
tomnes of identical eonstruction, but of differ-
ent pitch and two keys. Both the keys and
clectrotomes are in the primary cireuif, which

| is 8o divided that part of the cireuit passes

through each key and its corresponding elec-
trotome. The number of electrotomes 1nay
be increased, 50 that toues extending through
two or more octaves may be produced. )
At the reeeivin g-station an electro-magnet,
13, or a coil of wire surrounding a bar of iron,
is placed in circuit. A hollow box, drum,
cylinder, or resonator, S, of metal, i8 placed
on the poles of the magnet. . This resonator,
it will be observed, is composed ‘of a circum-
ferential band having two end walls, disks,
or diaphragms, one of which rests npon the:
magnets, constituting an armature therefor,
and vibrating in unison therewitl, while the .
other is peforated with S-shaped openings,
somewhat like the sounding-board of a violin,
thus eonstituting what I call a “common re-
ceiver "—that is, one capable of. responding to
or reproducing all kinds of tones. -
The operation: of the apparatus is as fol-
lows: Under the arrangement. shown in the
drawings, when the key is closed the pgmary -
circuit will pass from the battery M Btiirough

.the wires @, the key, and its corresponding

clectrotrome, gnd will' be autqmatically, in.
terrupted in the usual manner. The spring

.of the electrotome will thus be caused to .vi-

brate rapidly aud to produce a tone, the piteh

of which is determined Ly the rate of vibra- -

tion. ' . ) .

1t is obvious that several keys may be closed
or depressed simultaneously. , I

The rhythmical impulses, vibrations, or 'in-
terruptions of the. current representing the
tones will simultancously prodice in.a sec-
ondary circuit, b, of the induction-coil a series -
of induced currents, impulses, or vibrations,
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corresponding in number with the vibrations
of the electrotomes, and ag the receiving
electro-magnet B is connected with this cur-
vent, it will be caused to vibrate correspond-
ingly, thus producing a tone or tones of corre.
_ sponding pitch with those received from the
transmitting apparatus, Thesetonesare aud-
ibly reproduced and their sound intensiied by
the use of the hollow box, cylinder, sound-in-
tensifying chamber, ov resonatorS, above men-
tioned. :

The circuit may obviounsly be extended to
any distance desired from the transmitting-
station. _

When a single electrotome is thrown into
vibration, its correspondifig tone will be re-
produced on the sounder or resonator S by
the maguet. When electrotomes of different
piteh are successively operated, their. tones
will e eorrespondingly reproduced by the re-
ceiver or resomator; and when two or more
clectrotomes arve simultaneously sounded, the
tone of each will still be reproduced without
confusion on the sounder or resouiator, by
which means I am enabled to reproduce com-
posite tones, melodies, or tunes.

Mechanical eireuit-bieakers may be substi-
tuted for the automatically-vibrating electro;
. tomes hereinbefore doseribed. I have,in fact,
used such mnechanieal circuit-breakers of va-
rious construction ; but I have found the elec-
trotome more satisfactory in-practice. '

Tu this instance the receiver is shown and
described as operated by the induced carrent;
of the secondary coil; but the secondary or ex-
tra- current of the primary coil may be used
instead thereof with good ettect.

The ahove-deseribed apparatus is _especially:
adapted to telegraph on long land and subma-
yvitie lines. By it letters and signaly can be
represented by tones differing in pitch; or the
ordinary Morse signals can be made by short
and long interruptions in the prolonged tone
of the same piteh, thus insuring great rapidity
of transmission. i - g )

I db 1ot claim herein the apparatus itself,

as that forms the subjeet-maiter of ‘another |
“method,

division of this application filed simultaneons-
1y herewith. :

Letters Patent of the United States No.
166,006, granted to me July 27, 1875, on an
application eriginally filed -April 18, 1874,
show .an apparatus somewhat gimilar. to-the
one herein deseribed for. transmitting nmunsieal
tones thronglran efectric cireuil composed in
part of animal tissne-and a resonam;v.mcta_llic
receiver, but without .the intervention '(_)f.a
maguet. 1 do unot, therefore, claim lerein
anything shown in said patent, Neither ¢
I ¢laim lierein the combination; with a i
line, of

an intermittent eircuit-breaker, or.w |
series thiercof, each adapted to throw upoin the !

line a 't_leﬁnit.e number of  electrical impnlses
per unit of time, and a key or keys, one for
and controlling each of such circuit-breakers,
a6 sucl coinbination constitutes the subject-
matter of another application for Letters Pat-

‘ent of the United States filed by me February”

23, 1875, : L
The combination of a telegraphic cirenit,
an ‘automatic circuit-breaker capable.of prot
dneivg a musical tone, ‘and an electro-mag-
net receiver for reproducing the tone by be-
ing thrown into vibrations by impulges gen:
erated by the circuit-breaker is not broadly
claimed herein, as this combination constitutes
a part of the subject-matter of my said appli-
cation also; Lui neither of the said applica-.
tions above mentioned show a disk or dia-
phragmof metal,ora sound-intensifying cham-
ber or resonator in combination with a mag-
nel. ) : '

T claim as of my own inventiou—

1, The hercinbefore -described movel. art,
method, or system of andibly and simultane-
ously reprodacing upon the metal disk or dig-
phragm of tho receiver (through the inter-
ventiou of the electro-magnat included in-the. -
electric citenit) two or more series of rhyth-
mical iinpulses or vibrations representing mu--
sical impressions, or sounds, or composite
tones. . o L

2. The hereinbefore-déscribed novel art, .
method, or system of intensifying in the re-
gonator coinposite tone§ produced by the.con-
joint operation of the electro-magnet, includ-
ed in the electric eircnit, and the disk or dia-
phragm of metal vibrating in unison there-
with. ' : . -

3. The hereinbefore -described novel "art,
method, or system of simultaneounsly trans-
mitting two or more series of rhythmieal im..
pulses or vibrations representing . composite
tones through the electric circnit, and repro-
ducing them througl- the intervention of- th.
magnet, and the disk or diaphragm of metal
vibratiig in tunison therewith at the receiv-
ing end of the line. . ‘ :

4. The hereinbefore - described novel -art,
or system of simaltaneonsly repro-
dncing in the electric aireuit two or Wore -
ries of rliythmical impulsesor vibrations rep- -
resenting musical impressions or sounds, or
composite tenes, by the conjoint operation of
the disk  or diaphragm of metal, vilyrated in
unison with the clectro-magnet 1y indueed
currenta of electricity. . ’

In testimony whereof I have hevenirto sub-. -
scribed my name. :

. IBIASIA, GRAY.
Witnesses: EUR

A. G, SWARTWOUT,

D. M. ERSKINE, J1. ~
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