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1o all whom it may concern.:

10

I3

Be 1t known that I, Wirriam T. BARNARD
a citizen of the Unlted wtates, and a reSIdth

~of Baltimore, Maryland, ‘have invented cer-

tain new and nseful Imp1 ovements in A coustic
or Tone Telegraphy, of which the following is-
a Specification. -

My invention relates to acoustic or tone te-
legraphy, and has for its object the simultane-
ous transmission and reception of a number of
independent messages over the same line-cir-
cuit; and it consmts more especially, in the
comblnatlon and &rrangement with a number
of independent transmitters connected with
the line-circuit, of one or more acoustic re-

- celvers, also connected with the line, and with
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resonator-analyzers for selecting the independ-
ent messages, as more ful]y explamed herein-.
after, -

- T am aware of efforts havmﬂ* been made by
other inventors to increase the capacity of a
single-line wire for telegraph purposes by the
employment of tuning-forks, vibrating reeds,
and other suitable devices for orlgmamnw at
the -end of a line-wire a series of Vlbratlons
electrical impulses, or waves, so as to give rise
at the distant or receiving end of Lhe line to

- musical tones, the intention of such inventors,
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generally stated being that the musical tones
thus originated and thus transmitted should
be recelved by those acquainted with tele-

~ graphic codes as telegraphic messages.

I am also aware of the fact that undel exist-

- ing patents the number of commercial or prac-
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ticable messages simultaneously originated

~and transmitted over a single wire by means

_40.

of such musical tones or electrical vibrations
have been quite limited, as also of the obsta-
cles other inventors have encountered in their

endeavors to increase the number of separate

sets of vibrations or series of signals that
could be received at the distant end of the

~ line, so as to enlarge the number of commercial
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messages thus mmultaueously received, and of
other various devices patented to bhat end,
which devices have, however, as a,foresmd
enabled them to multlply only within a ver y

|

“euits composed of two Or more wires.

sages which could be simultaneously sent and
recelved over a single wire or on metallic cir- 50
Fuar-
ther, I am familiar with the Helmholtz and
other resonators and their known uses, and I
am aware of the fact that they have been util-
ized by other inventors in various combina- 53

1’t10ns with tuning-forks, tuned reeds, dia-
phragms, and other vibrating devices, ad-

Justed to receive tones trausmlbted over a line-
wire, such use being intended, however, only
to inerease the volume of sound of a glven 60
note transmitted as aforesaid.

In the art of multlp]e telegraphy the pur-
pose of my invention is to increase the number
of practicable or commercial messages thab
may be mmultaneously transmitted over a 6j

single wire or throuﬂ*h a metallic circuit com-

posed of two or more wires paralleling each
other, or otherwise, by an arrangement at the

Trecelving-station whereby the tones or vibra-

tions received from a line-wire by one or more 7c
receivers are separated or singled out. Thus
each separate tone received by a receiver is

‘heard and understood by the receiving opera-

tor as an independent message, so that when

‘a number .of tones or series of vibrations or 75

electrical impulses are simultaneously sent out
upon a wire by a given number of operators -
the arrangement ab the receiving-station is
such that an equal number of operators thereat,
or a less number, would each 51mu1taneously 30
receive out of the mass of tones or notes re-
ceived upon one or more 1ece,1v1nﬂ~-1nstm

“ments those signals belonging to the note or

tone transmitted from the other end by that
operator who for the time being was operating 85
the corresponding transmlttmg -instrument at
the originating point, and at the same time

‘exclude from all other operators at the receiv-

Ing-station, to a practical extent, the other

'tones or notes comprising the signals which go

were simultaneously being transmitted by the
other operators on the same line to their re-
spective correspondents at the receiving-sta-
tion, who would each enjoy the same exclu-
Slveness as regards his special correspondent g5

limited scope thie number of commercial mes- | as above speclﬁed For the pur pose of accom-
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30
o ﬁformmn‘ npa,rt of this specification, for a more:
SRS aspecieﬁcadescription of my :ilweution,-Figure 1
- 1sadiagrammaticviewof one form or arrange-
~ment of my invention, and I‘In* 2 1s a 511111111,1
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~ plishing this result I may use at the transmit- |
~ ting or originating station any device whieh
transmits to the telegraph-line vibrations, un- |
dulations, or impulses giving rise to a tonc or
to similar vibrations in the receiving-instru- |-
L nlent
- or vibrating reeds, or Strmﬂ* mstmments, or
- revolving wheels tuned to various musical |
 notes—as do, re, me, or do’, me’, sol’—which
in their ‘a,ctlous will send on the line electrical
- pulsations equal to the number of vibrations
~ constituting their respective notes; or 1 may
. use any other means to secure upon the line
| electmcal puls%mns of’ a given number or ca-
At the receiving- r~-‘tq.:1t,1011 I ]omte 3} mqe*net

Tmay, forinstance, have tunmg -forks,

wew of a modified ferm. I
I'll : Fl

own definite number of electrical impulses to
the main line 3 from a main battery, 4. T'hese
circuit-breakers are shown as being controlled
by rheotomes 5 in a local eircuify 6, which in
turn is controlled by a key, 7. It is cvident

thatin place of the rheotomes shown any other

form of cireuit-controller may be used—such,
for instance, as a telephone-transmitter actu-

ated by a continuous sound or other well-

known means.
At the receiving end B of the line 18 shown

go a magnet, S, included in said line, which actu-

ates a Sult‘lb]y mounted dmphiaﬂ*m 9. It 1s
well known that a diaphragm is cap%ble of

-~ responding to all rates of vibration, not only

09
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successively, but also simultaneously. The di-
aphragm will therefore simultaneously repro-
duce all toues which correspond to the rate of
vibrations of the cireuit-breakers 1 2 which
may be in operation at the transmitting end
at any given moment. I haveshown two eir-

cuit- bI‘GdLEl‘S, but there 18 no practical Iimit
to the nnmber which may be used, and if all
of them should Dbe put into operation by the
simultaneous closure of the keys 7 the dia-
phragm 9 at the receiving end would at the
same time respond to all the vibrations im-
pressed upon the line.

1, ab the transmitting-station A, T
S -h:;we ShOW’ll two well-known fm‘ms of Vlbl Q-
 tory eircuit-breakers adapted to send each its:

ing from the diaphragm.
‘mental principle of my invention,and L utilize
| it for receiving by one 1ecewmg-mstrument:
all: the notes Wthh may smmltaneou‘sly be

~.0or series of - 111.;wnets in electrical connectmn | sent to line, and I prefer to do it in thefollow-

. with the main 5li'ne,; having a vibrating arma-

- ture or armatures of such construetion that it |
will respond to any and all of the pulsations
~ whieh aresent toline by the transmitters from
- the transmitting-station.
- armatures will ther{.,fme simultanecously re--
1 produce all the tones from which simultaneous:
impulses were sent to line, and the function of
. a resonator placed in proper relation to such |

. armature is to make audible to-the ear.of . the

- receiviug operator one of these tones, to the:
-+ exclusion of all others. |
Referring to the accompanying dmwmws, | -
line i provided : with: ordinary Morse instra-
‘ments, and being connected to the line by SCPQ- |
‘The transmittersare -~
100

emitted by

rators
shown ‘as’ beinge ' actuated by rheotomes ar- -
1 ranrred in multlple -arc branches ofaloeal cir- 1
czult
an e]ectlo magnet lmvm

{
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To an ear applied to that diaphragm:acom- i 11
zpound sound having in it as constituents the -~ -+
note of each circuit-breaker wounld be andible,
and no smgle one could be distinguished mth; 7O
If, now, a. Helmholtz resonator,
110,18 apphed to the e&r and arranged in proper;
relation to the diaphragm, the: operator will

‘hearthe note of the resonator if the same cor-

certamty |

responds to the note of one of the circuit-break-.
ersat thetransmitting- station.. SRR
sound in his ear -mbh such: force that it will
‘practically obliterate all other notes proceed- = .
This is the funda- =
¢ 80

| Ing manner:: If only one receiving-instrument : .
is:.used, Igroup about the same as many reso-
‘nators as there are transmitters at the distant
station, each resonator corresponding in pitch
Such armature or | to the rate of vibration ofone of the transmit-
ters, whereby Tamenabled to analyze the sound.
the reeeiver and recewe edch mes-:
;sage sent from the distant station, o
 Instead of asinglereceliver Im’Ly use tWO 01‘;
more, as 1S show n in Iucr 1, each 1ecewmg all

ithe NeSSAges, i - -

1In Fig. ‘) I h"we Shown the transmlttus and
I’GGGIVGIS as used- in derivation from a main

S orc _011(16_11%81811_ |
The reeceiver in this case 1s shown as

arranged in proximity toeach diaphragm.

While I have thus described some of the
preferred forms of embodying my invention,
itis evident that numerous and varied modi-
fications may be made by those skilled in the
art without departing {from the principle
thereof, and therefore do not limit myself to
any particular construction or arrangement of
devices. .

What I elaim 1s—

1. As an improvement in the art of multiple
telegraphy, the method, substantially as here-
inbefore deseribed, consisting i producing
upon a line superimposed series of Impulses
and in analyzing such superimposed series of
eleetrical impulses made audible in a receiver.

2. As animprovement in the art of multiple
telegraphy, the method, substantially as here-
inbefore described, consisting 1n producing
upon a line superimposed series of impulses
and in reproducing in & receiver such super-
imposed series of impulses and separaling each
series from the other acoustically.

3. The combination of a mainline over which
several series of electrical impulses are trans-
mitted, a receiver responding to all of these
impulses simultaneously, and analyzers, sub-
stantially as described.

Thlsnatewﬂl;,.:;“““

admphlaﬁm 9 at
“cach end, ._111(1 one or mow resonators, 10, ave
105
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4. The conibination of a main line over which | to this spé(jiﬁcation in the presence of two sub-
several 1ser1e_s of electrical impulses are simul- | seribing witnesses. S
taneously transmitted, ene or more receivers - ' - -
responding to all of these impulses, and ana- | WI_LLIAM 1. BARNAKD.

5 lyzers each corresponding to one of the series Witnesses: | |

of impulses, substantially as described. | M. J. SHEA, |
- Intestimony whereof T have signed my name | " GEO. GREGORY.
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