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Re it known that 1, ELISHA GRAY, of Chi-

cago, in the county of Cook and State of Tlli--

nois, have invented a new and useful Arb of
Transmitticg Musical Impressions or Sounds
Telegraphically,as well ascertain new.and use-

~ ful Improvements on Apparatus for so Trans-

“intelligence. .

- vibrations can

"~ tone or note of a piteh correspondi

mitting such Impressions or Sounds; of whieh | =
gpecifically be designated.

art and apparatus 1 hereby declare the follow-
ing to bea full, clear, and exact description.
My invention relates to anovel art of trans-

‘mitting musical impressions or sounds tele:

graphieally ; which impressions or sounds may
be utilized as signals for the transmission of

My invention is based upon the well-known
law of acoustics that bodies vibrating with
different rapidity produce tones of different
pitch ; and upon my own discovery thab such
be transmitted through a tele-
d reproduced in a musical.
ng with that
originally transmitted, by including in the cir-

graphic circuit an

cuit animal. tissue-or other equivalent sub-

stance, which will cause a slight resistance to

~ the electrical eurrent at the point of contact

conductor of electricity. _ |
- Myimprovement consists in 2 new and use-
ful art of produeing musical impressi

between such animal tissue and some resonant

ons or

sounds at the transmitting end of a telegr

. eiréuit, by causing interruptions in the electrie

.II
o '*

currents of sufficient frequency to produce mu-
sical tones, transmitting said tones through an
electric cireuit composed in part of anim al tis-
sue,and reproducing them at the receiving end
of the line by means of a resonant body, which
is also a conductor of €lectricity. -

Myim

L J

provement farther consists. in a new

and useful apparatus for.carrying out the ob-.

jects of my invention; which apparatus con-

sists of the combination of a telegraphic eir-

cuit, composed in part of animal tissue ; a cir-
eait-breaker capable of produecing a musical
tone;, and a receiver capable of reproducing

‘that tone at the receiving end of the cireuit.

My improvement further consists of the com-

bination, in an apparatus such-as described, of |

—l

~ Case 1.

l

—p

!

|

aphic | tomes having differen

|

| taneously or successively may be

| vibrations of the circnit-b

-g-corresponding” key.

a series of circuit-breakers capable of produc-
ing musical tones of different piteh, and a
series of keys for simultaneously or succes-
sively throwing the gircuit-breakers 1nto or
out of operation,whereby several tones simul-
transmitted

through a single wire. -
The sabject-matter claimed will h ereinafter
In the accompanying dmwihgs, Kigure 1

represents a plan or top view of a portion of

] . - : . .
' the transmitting apparatus, Fig. 2 is a front

elevation of the same, and Fig, 3 a diagram,

showing an arrangement of parts’'and circuits

which advantageously may be employed 1n

- working my invention.

The transmitting apparatus is mounted, as
usual, upon a base-board, A. Arx induction-
coil, B, dis provided with primary and second-
ary helices of the usual construction. A com-
mon vibrating electrotome, C, having its cir-
cuit-breaking spring a of such length, thick-
ness, and adjustment that its vibration pro-
duces a musical tone of a certaln piteh, forms
part of the eircuit. L

It is obvious that the apparafus may be
worked with a single electrotome,the pitch of

{ which may be varied by adjustment; bub

where a series of tones of different piteh is de-
sired, I prefer to employ a series of electro-
t rates of vibration. =
Two  electrotomes, C C', of identical con-
struction but differing in pitch, are shown in
the drawings, but I propose, under some cir-
cumstances, to use a series of electrotomes
which will give tones extending through one
or more octaves. These electrotomes are, by
preference;placed in the primary circuit of the
induction-coil, and,when in operation, induce
secondary currents or impulses in the second-
ary circuit of said coil equal in number to the
' reaking spring of the
electrotome. R
An ordinary
primary circult op
of the battery.

telegraph-key situated in the
ens or closes the connections

Each electrotomne must have
In the drawings, two
both of which, as well

keys, D D/, are shown,




2 .

as the electrotolnes, are situated in the pri-

mary cireuit, which isdivided or branched in
~order to pass through them. 1‘ |
Fig. 3 shows the arrangenien
cuits. | |
the battery E passes through the keyes D D/,
the magnets of the electrotomes, and the pri-
mary cireuit of the induction-coil B. One ter-
minal of the secondary cireiit G extends from

the induection - coil to the receiving - station.

-through animal tissue to a suitable resonant
~eonductor of eleetricity, whicli is; in this case,

a hollow metallie cylinder, H, which is con- |

.nected with the ground; .the other terminal, 1,
of the induction-coil passes directly to the
ground in the ordinary way. | |
The auimal tissue interposed between-the
wire and the re~ounding receiver to complete
- the circuit is shown in the drawings -as con-
sisting of the body of the receiving operator,
who must be insulated from the ground; but
other substances may be employed which must

possess the specific characteristics of being

conductors of electricity; of being yielding

t of the cir-
The primary circuit I connected with |

Y

and elastie; and of having asurface of greater

electric resisting capaeity than its interior.

These characteristices are found in the skin
of the human body; in leather moistened with
acidulated water; inanimal flesh covered with
~a membraneous coating; in bacon-rind ; in

pork-skin, especially pieces taken from the ear

or tail; in kid gloves; and in other substances

- which need not be enumerated, as they do not
operate so perfectly as those above given,

- The operation of the apparatus is as fbl-

lows: The closing of either of the keys com-
pletes the primary cirenit from the battery
through the electrotome conneccted with the
key depressed, and the circuit-closing-spring

of'said electrotome willimmediately be throw n

Into rapid vibration, and a musical toneof a

certain pitch - dependent upon the length,

thickness, and adjustment of the spring will
be given forth, while at each vibration the
current in the primary circuit of the induction
apparatus will be interrupted. These inter-

- rents or 1mpulses in the secondary circuit of

the induction apparatus, and these secondary

induced currents or impulses are transmitted

to the receiving-station. Thus, for example,
1f the circuit-breaking spring of the electro-
tome vibrates ore hundred and twenty-cight
times per secand, the tone given forth is that

known as the ‘“‘fundamental C.”” while one
- 9

~hundred and twenty-cight terminal secondary

curreits or impulses will be induced in the |

- secondary circuit of the indaction apparatus,
and transmitted through the awnimal tissue
‘above mentioned, forming part of said cireuit,
to the resonant receiver, and . will, from sonie
cause not understood or explicable in the pres-

‘ent stage of the art, vibrate the same synch-
ronously with the transmitting-clectrotome,

and thus give forth a mnsi

] tone of the same
piteh. |

]

|

-vibrations per second of the n

claimed herein, as they

166,026

~above a sounding-board, such, for instance, as
the body of an ordinary violin, may be . used

with good effect to receive the.vi,brait-ion% in-
stead of the hollow cylinder above described.
From the foregoing description it will be

Seen that musical tones produced at the trans-

mitting - station can. simultaneously be pro-
duced at the receiving station however distant.
When two or niore keys are simultaneously.or
successively depressed, corréspouding ‘tones
will simultaneoiisly be transmitted, thus pro-
ducing harmony or melody. |

The interruptions in the primary cireuit,

‘which ecause the induced secondary currents.

or impulses, may be produced by a meehanical
circuit-breaker having the requisite rapidity
of motion, such as a révolving wheel or re-
volving brush; or .they may be prodaced by

providing the vibrating reed or reeds of an

organ with contact-points, so that, as the reed
vibrates, it will transmit impulses correspond-
ing in number per second to the number of

otes sounded: by
the organ-pipe. ; o *
I prefer to use the impulses of the induced
secondary currents as the transmitting me-
dium, as such.use affords the most convenient
way of obtaining electricity of high tension,

‘which is that best adapted for penectrating a

slightly-resisting medium, such as the animal
tissue hereinbefore mentioned.

The secondary coil is not essential, as the
secondary circuit induced in the primary coil
may be utilized for transmitting the signals.
My improvement enables me to operate with
a very slight amount of current, as the bat-
tery power required to produce and transmit

the vibrations is less than one-hundredth part

of the battery power now required to transmit
signals over long land-lines. S |

My improved method can advantageously
be substituted for the Morse telegraph-alpha-
bet now in general use, as an alphabet can be

constructed on the principle of using tones of

difterent pitch for the different letters, which
will admit of great rapidity of transmission.

By means of my improved apparatus not
only may a tune be transmitted by a single
operator to. a distant point, but the different
parts of such tune simnltaneously may be re-
produced at-a common point from different
places, a separate partof the tune being played
at each place. - .

The apparatus can also advantageously be
employed in studying acoustices and the phys-.
ical theory of music. o

The combination, with a mainline, of an in.
termittent circuit-breaker, or a serics thereof,
each adapted to throw upon theline a defaite
number of electrical impulses per unit of time,

and a key or keys, one for, and countrolling,

each such-eircuit - breaker, are not broadly
: constitute a. part of
the subject-matter of another application for

Letters Patent of the United States, filed by

: - me Iebruary 23, 1875.,
A metallic plate stretched by metallicstrings .

I claim as iy invention—
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1. The hercinbefore-described art of trans-
miting musical impredsions or sounds tele-
~graphically, by producing musical impressions

graphie cireuit by causing interruptions in the
- electric currents of sufficient frequency to pro-
duece musical tones, transmitting said tones
through an electric circuit composed in part of

‘animal tissue, and reproducing them at the.

receiving end of the line by means of a reso-
nant body, which is also a conductor of elec-
tricity, substantially as set forth.. -~ =

2. The electro-harmonic telegraph appara-
tus, hereinbefore set forth, consisting of the

combination of a telegraph-cireuit, composed |
In part of animal tissue, a circuit-breaker ca-
pable of producing a musical tone, and a'reso- ;

nanf; coﬁnd_ﬁe_;to_r of elécmicity capable of repro-
ducing that tone at the receiving end of the

| S.{ cirenit. |
or sounds at the transmitting .end of a te]e-’-*l

3. The combination, substantially as here-
inbefore set forth, of 2 telegraphiec circuit com-
posed in part of animal tissue, a resonant re-
cetver, which is also a conductor of electricity,
a serles of cireuit-breakers capable of produe-

‘ing musical tones of different pitch, and a cor-
responding series of keys for throwing the cir-

{ cuit-breakers into-or out of operation, where-
‘byscveral tones simultaneously may be trans.

mitted through a single wire.
- o - ELISHA GRAY.
Witnesses: S
WM. J. PEYTON,

E. C. DAvVIDSON.
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