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whom 7 wmay concern: If sonorous vibrations beimpressed upon it ag -
b knowa that I, OHICHESTER A, BELL, | or near the point where it issues from the
hington, in the Districs of Columbia, | orifice, they will pass through the whole
vented a néw and usefnl Improvement leagsh of the jet substantially without. loss 55
ods of and Apparates for Tiansmit- of character, and can be during any part of
ducing, and Resording Speech.and | their courss taken off or used to impress

d Biguals, which improve- themselvesupon asuitable vibratory mediuin,
set forth in the following specl- | whish will'zhus be thrown into ssnorous vi-
brations snbetantially similar -in form. The 6o

ien i b ¢ appliea- 1 jei thus serves as a medinm oy part of a chain
ti ery and app of certain | for the transmission or sranslation of sonorous
pi futds (gases or lquids) issulng | vibrations witheut destruction.of gquality. It
i ifices under pressure-—thas | is found, moreover, that uuder saitabls con-
is s in she form of jets, ditions ‘the vibrations which are thus im- 63

yrior, $o my investion thatb parted to the jef near its origin; areata point

- produsing noises, and | more distant from the origin and near where -

‘wuuiLiens, o1 respouding | the jer-will brealt up inte drops more efficient
wtimber of sounds; bus !'as a means for impressing sonorous vibrations
tificinterest only. | of the same character or other bodies or vibra- 70

prises methodsand | tory media than they are close to the poing of

visusly - known | original disturbance. In sueh & jet there.

s discovered firsh, | fore we have 2 means for actually awnplifying

the sonorons vibrations, and thus can use it,

' nob merely as o part of the chain through 75

whieh sach vibrations can be transmitbed. bufi

28 an efficient member for Increasing their

apparasus. whereby thes:
broperties of je
as I-believe, by m
b0 useful purpos

+

25 enve io the trangmi

compauny ariiculats ; practical effect. 1 make use of this property
able 10 serve for ¢} (which I develop by suitable contrivances,

some of which I will hereinafier describe) by 8o
placiag fhe jet somewhere in the line of com.
munication between the transmitbing and the
receiving operater, and calising Bonorous vi--
brations to pass through i% For the same
purpose I place it at the transmitting-station, 83
where it will conatitute a portibn of the trans:
mitsing-insirument. 1ts use is not limited,
kowever, to any one partienlar position, and
it may thevafore be placed for the same pur-
pose anywhere between the transmitbing-op- go
erator and ths receivisg-eperator—as, for ex-
awple, in cosnection with an instrament which
is abonce o receiver and transmitter, and thus
fermus o sord of relay. o

The vibrations to be transmitted can be im- gg
pressed upon‘itin many ways, The orifice or
vessel confaining the faid issuing in"a jet
from ity or the jet iiself, may be agitated by
the sonorous waves produced directly by the
voice acting upon it. I may be agitated by in: r00
éermittent or undulatory currents of electrie.

ity. It may be agitated mechanically by a

acme ¢ tha puvi
beemployed.

uander suitable pr
coustrueted orifice, is.m
so through a certain distan
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phonograph-record in motion. The sonoroas
vibraticns of the jet may be taken off and
caused to impress themselves upon the next
piece of mechanism or-link in the chain ‘of
transmission, also in various other ways, If

“the jet or a suitable portion of it form part of

an electrical cireuit, variations in the jet will
vary the resistance of that cirenit, and thus
produce electric undulations, which may be
utilized on the spot or at a distance hy means
of well-known telephonic instruments. The
Jjet may be allowed tofall upon a diaphragm,
which it will throw into corresponding sono-
rous vibrations. It may be allowed to strike
upon a suitably-arvanged and inclosed mass
of air or tube, which it will throw into sono-
rous vibrations. These sonorous vibrations,
whether of diaphragm, tube, or air, may be
employed to creaté the seusation of sound on
the spot, or they may be made to impress
themselves upon devices for the transmission
and reproduction of the same vibrations at a
distance. g o
1t might be well to state that when I speak
of ““sonorous vibrations ofa jet,”” I do not mean
to be undersicod as saying that the jet vi-
brates from side to side like a vibrating
spring. I refer to any kind of sonorous vi-
brations or tremor which is propagated
through the jes, so that being received at one
end it makes itself felt at the other. When a
Jjet of circular eross-section strikes an ohject
under the proper conditions, the fluid spreads
out in athin film or sheet, which is for a cer-
tain distance continnens like the jet itseif.
This film or sheet while it is continuous, has,
I find, the property of responding to sonorous
vibrations, and of transmitting them without
destruction of their form. Thevihrations are
transmitted to the sheet or film from the body
of the jet, and they are magnified in the trans-
mission the same as when carried along the
nearly-cylindrical portion of the jet. I wish
it therefore to be understood that the utili-
zation of such a sheet or film having the

_properties of a jet is within the invention.

In some cases it is desirable to have the vi-
bratory mediun affected by such a sheet or
film—as, for example, where a current of elec-
tricity is to be thrown into a state of vibra-
tion by the varying resistance of the jet; but
if the jet is to operate mechanically it is de-
sirable thut the jet should play full against
the vibratory body, so as to utilize the en-
ergy or vis vive of the moving fluid.
econunection I may observe that it is not in-

" tended to include, but, on the contrary, to

6o

- sprech or other sounds.

635

exclude, as being foreign to the invention,
the use of a manometrie tlame, such as Koe-
nig’s, for responding to the undulations of
When such a flame
is used as the transmitter of a photophone,

sounds would po doubt be transmyitted to a dis-

tance, and then be reproduced.” The flame,
however, operates by the variations in its ra-
diant energy or illuminating 'power due to the
variable supply of illuminadivg gas, and not

If this

238,208

ab all on the prineciple of my jets. I mayalso
observe thab it is not intended te include, bat
to exelude, the use of a column of heated air
rising from an ordinary flame to act upon a

thermal battery or generator of electrieity
placed at oune side of the same, and to produce’

electric undnlations in a telephonic cireuit

connected with said battery when said colamn.

is undulated by talking into an open funnel or
mouth-piece on the opposite side of the col-
umn of air. Such 2 column of air has not the
properties of my jets. It acts, or would act,
in &' manner more analogous to the manomet-
ric flame, the approach and recession of the
column of air taking the place of a variation

" in the flame itself,

Jets, like all bodies, have a certain funda-
mental tone, which is dependent uapon the size
of the jet-orifice @nd the pressure upon the
fluid behind it, being higher as the orifice is
smaller and the pressure greater. For the
transmission of articnlatespeech the jet should
be pitched in the higher register which corre-
spondsto the overtones ofthe voice.. Although
the jet has a fandamental tone, it is capable of
responding with nearly equal readiness, when
the pressure is not too great, to all sounds of
a certain range, which may bemade to include
those -used in speaking, Practically the ad-
Jjustment can readily be obtained by conitrol-
ling-the flow through thesapply-tube, so asto

regulate the pressureof the jet-liquid, the nec-"

essary indications being furnished by listen-
ing to the effect produced. A cireular jet-
orifice from one one-hundredth (;17) to three
one-hundredths (;34) of an inch 10 diameter,
or even a smalleror lurger orifice, may be used.
Dimensions and proportions found to be use-
ful will be set forth below.

Lhave described the sonorous vibrationsas-

traveling lengthwise of the jet. While this

‘propagation is very desirable in most cases, in’

order to increase the effect by reason of the
increase in the vibrational movements which
take place as the vibratious travel outward
from the jet-orifice, yet I do not limit myselt
altogether to the propagation of sonorous vi-
brations by this operation, sincein some forms
of jet-translating apparatus devised by me the
operation is different. ‘

So far the description has related -tothe
reproduction or ‘transmission of articulate
speech; bat it is evident that the same meth-
ods and apparatus are adapted to -the repro-
duction of sounds generally., The same ca-
pacities of jets can also be used for the trans-
ission of vibrations which did not.originally
exist as sound. For example, the seratching
of a suitable part of the jet apparatus would
throw the jet into vibrations which would pro-
duce a sound;-but theinitial cause was the di-
rect vibration of saia part, and not the copy-
ing of sound-waves (atmospheric vibrations)
as in the reproduction of sound. _

Certain of mmy methods of and apparatus for

transwmitting or translating vibrations by

means of jate are believed to be new in the
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broadest sense, and are jherefors included in

the invention, whether the jeb does or .does

not copy or preserve the form of the vibra-
tions transmitted. Thus it isevident that the
magnifying eapacity of jets may be usefully
employed in a system of harmonijc telegraphy
a3 well a8 in an articulatiag-telephone.
Certain other improvements in the natare
of combinaticns, in which cne or more Jetsen-
ter as elements, ave also incinded a3 well when
the said jets are adapted to transmit the form
of sound-waves as when they transmit only the
rapidity and exteut thereof, or ars used to pro-
duce effects having wo direct relation tosonnd.
In all these uses the jet nlays or may play

the part of a relay or mierophone in maguify-
.ing the effect, so that a feeble cange may origi- |

nate a considerable disturbance. This.mag-

nifying action is inereased rather than de- -
¥y

creased by causing the discontinnous portiens
of the jet to act, and the aetion of these por-
tions of the jeis may be utilizad in Inany cases
where the form of the vibratiens is nob to be
preserved, for when the jet breaks up it losss

‘its undulatory eharacter and becomes inter-

mittent fn its action.

It shoald be noted that the breaking-point
of a jet is nos fxed, bub varies as well with
the natare of the sound as with i inbensity.

In the accompanying Grawings, which form
a_part of this specification, several forms of
apparatus constructed in secordance with the
invention are represenied.

Figure I represents in sectionz) elevation o

telephone-station apparatts asing s jet-trans-
mitter. Fig. 2 shows 2 station apparatus for
mechanical-telephoune lines using o jei-trans-
mitter; Figs. 3 and 3, twh forms of stabion
apparatus provided with a jet-receiver; Fig.

3, another foru of jei-trausmister; Tig. 4, &
station apparatus for transmissionef wmessages

by means of a liguid and employing 2 jeb-re-
n apparatus for
eleetrical-telephonelines, a jet-transmitter be-
ing shown in Fig. & and a jetsrecsiver in Tig.
6. Figs. 7, 8, and S repressut other modes of

I3

sents a jet photophons transmit
o

EEER

mitter operaling by air
Fig. 13, 2 jebt-recording apnp
graph, and Figs. 14 snd 1
Jet-trauslating apparabus. .

Referring to Higs 1, the vibratory gplate or
sounding-board B, whiegl 2 jet-tabe
B, is fustened by sne edg

n carri et
£y : board or
id support.

&

The plate or board iz or may >§ wood,
Suitable dimensions are three- gighths of an
inch thick with a surface of six inches sguars.
As shown, the plate.or board i& serewed to g
block below, which in turn iz screwed 1o the
back board. Other fustening means conld of
eourse b used.  The jeb-tube iz preferably of
glass, It is stuck intoa bole in rhe vibratory
plate or sonading-board. ‘Thenpper zad is
sonpected by a flexible pips or rabber bube,

forma aof &

G, with the eleVated reservoir H. This reser.
voir rests on ashelf, 1, supported by brackets,
2, which are fastened to phe back board or sup-
port by bolts 3, passing through slots 4 (see
Fig. 3% v the back board, so that by loosen-
ing the wing-outs § on the end of said bolta
the bracksts, shelf] ané reservoir ean be get
ab a greater or less elevation, to change the

ead or pressure’of {he jet-orifice in the lowser
end of jet-tube X,

In the pipe or tube & is the coek or valve 8,
for cutting off the flow of the jet-lignid. Itis
conirolled by a lever-arm, 7, of brass. The
arm i3 provided at the oufer end with a hook

orfork to receive the ordinary hand-telephone, -

X. It is combined with a retractilespring, 9,
2 back contaet, 10, and 2 front contact, 11.
The lever-arm Is conneeted constantly through
the spring § with the line which extends to
the-distant siation, where there is or may be
an apparatas similar fothat shown., Theback
conbast, ‘10, iz connected with a branch te
ground, which lneludes the receiviasg - tele.
phone X, and sniso the ooils 12 of a magneto-
telephone, whish 15 acted upou by the jet and
servesasa transmitter. The front contaet, 11,
i3 ‘connected with 2 branch to gronnd, which
incluides signaling apparatus of any ordinary
or saitable soustruction—as, for example, that
in eormmon nse on telephone-lines.  When the
telepiione hangs on the héok or fork, it holds
down the arm 7, as showo in dotted lines, so
that it bearsupon the contact 11, and thus puts
the line to ground throngh the signaling-
branch, . A6 this time the eock is closed. On
removal of the telephone X the spring lifis
the arm, opening the cosk, and puiting the line
to ground through the transmitting and re-
celving telephones,

'The transwitbiog-telepbone is or may be of

i

auy ordinary op suitable eopstruction. -As
shown, the cells 12 are meunted on a perma-

nenb bar-magnet, 13, whieh is adjostably sap-
ported in the ease 14,
& block in the face of the back board, At the
top of said ease is the ordinary telephone-dia-
phragm, B, of thin sheet-iron. The jet plays

6pon the center of the diaphragm. The re-
taining ring 1€, bolding the diaphragm in
placs. is previded with one or moere holes, 17,
S0 ai ne waler o run off-into the cup 18,

whanea the tube 19 carriés it into the lower
regervoir, £

Cuspeaking in the vieinity of thé apparatus
.
e

bozrd B will take up the vibrations of the
nd commuuicate them, through the tube
ha jet. The latter, owing to thd vibra-

parisd to the jei, will fall with vary-

3

g energy 4pon the diaphragm, and impart”

to 1t vibrations, which in turn will indaee in
the coil 12 elecirical vibrations or nundulutions
that pass on to the line.  If the apparatus be
properly eonstrncted snd adjasted, the original
speech will b
telephone

The advantag

5t 1

e

4ist

ui sbation. .
ing the jeb, instead of
vansmitting-telephons,

The gase is fastened in -

e veproduced by the receiving-’
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s orifice to be in the end of a tube.

4

is that the jet apparatus is much more sensi-
tive to sounds uttered ab & distance from. the
instrament. R

In order to prevent the passage of air-bub-
bles or particles of solid matter to the jet-tube
E, a filter, I, is placed in the supply pipe or
fobe G, :

Water is preferred as the jet-lignid. With
this lignid the pressure or head (measired
from the lower end of the jet-tube to the sur-
face of the liquid in the reservoir H) should,
to get the best effect, be that of a column of
about forty-nine (49) inches, the jet-orifice be-

ing about twenty-eight thousandths ($24) of.

an inch in diameter. The smaller the orifice
the less should be the pressure. Itispreferred
that the jet-orifice should be a eircular open-
ing in a thin plate. - '

The best mode I have devised of thaking
the jet-tube practically is as follows: Take a
fusible glass tube three-sixteenths (&) of an
inch in internal diameter, with sides about
one-thirty-seeond (45) of an inch thick and
upwards of four (4) inches in length. Heat it
at an intermediate point—say two (2) inches
from the end; draw it out; cub it off at a point
where the glass is thin—say wheun the tube is
one - sixteenth (44) of an-ineh in diameter;
grind off the end square; heat.until the glass
ig softened and the sides collapse. Then with-
draw, and when cool the tube is ready for use.

Glass is preferred for.the jet-tube; but metal,

hard rubber, amber, steatite, or other material
may be used. It is not necessary for the. jet-
It may
be in the bottom or side of any suitable vesse!
or receptacle. : :

To adjust the fnstrument, see that the con-
tinuous portion of the jetstrikes upon the dia-
phragm when a lond sound is produced in its

‘neighborhood. Then place the telephone X to:

the ear, and raise or lower the reservoir H
antil a good articulation is seeured. If the
high tornes are not bronght out, raise the res-
ervoir; if the low tones, lower it a little. The
transmitting-telephone can be adjusted to in-
crease or diminish the londness. If theartic-
ulation is not loud enough, lower the tele-
phone; if indistinet or rattling, raise it. The
adjustmwent of the jet tube would answer the
same purpese. The diaphragm of the trans-

mitting-telephone would ordinarily be from’

three to five inches below the jet-orifice, de-
pending on fhe size ¢f the jet.

The effect of varying theé height of the res-

ervoir, which is simply to vary the pressure
on the liquid at the jet-orifice, can be obtaineéd
by throttling more or less the flow of the
liguid. Thus in Figs. 2 and 3 a cock, K, is
shown as provided for this purpose. If the
pressure be too great, close it partially; if too
little, open it wider. ] ‘
‘Referring to Figs. 2 and 8, the vibratory
plate or sounding-board is supported at its up-
per and lower edges by ledges or projections
C, so that it is separated by a slight distance
from the back board. Preferabiy pieces D,of

836,203

rubber, fel't-, or like material, are placed be-

tween the vibratory plate and the ledges or- v

projections C, in order to prevent or lessen the
transmission of vibrations to it from the back
board, The plate on its face i3 grooved verti-

.cally in the middle, and in the groove is placed

7°

the glass jet-tube B, which is gomewhat longer

than the plate, s0 as to project beyond it ab top

and bottom. The tube is heldin the grooveby

buttons ¥, which are turned over the tube.
These bnttons allow the ready removal, re-
placement, and adjustment.of the tube. -

In the supply-pipe G, leading from the ele-

75

8c

vated reservoir X, in addition to the spring
cock or valve 6 and filter I, is a cock, K, for -~

controlling the flow. Directly underthe jet-
orifice is placed a small wetal tube, L, which
fitsina groove in a block, (', (asphalt, briek,
metallic lead, or iron, or other material which
isa poor conductor of spund-vibrations,) and is
held in place,so as to permit its adjustment, by
a button, I, The upper end of the tube iscov-
ered with a diaphragm or membrane, M, (pref-

‘eTably thin sheet rubber.) The tubes E L are

-soadjusted that the jet from the former, E, plays
upon the center of the diaphragin, and that the-
said diaphragm is in the continuous part of the-

stream not far from the point where, ifallowea
to fall freeiy, it would of itself be broken up in-
to ‘drops under the inflnence of the greatest
disturbance to which it is likely to be sab-
jected. - : : o

In Fig. 2 the tube L conveys the sound -waves
produced in the confived air by the varyingim-
pact of the jet npon the membrane M into the

gpace. in front of the diaphragm Q. The

stretched wire R is attached in any ordinary
orsuitable way tothe center ofthis diaphragm,
opposite the month of tube L. . :

53 is a hearing-tube, for-enabling the person
‘asing the telephene to receive messages trans-

mitted mechanicaily frow the distant station .
: S I10

over the line-wire R.
InFig. 3theline-wire Ris connected withthe
vibratory plate B, so.that the vibrations of the
wireare communicated tothe jet and thréugh
it angl the diaphragm M are transmitted to the
airinthetubel. The flexible tube N conveys
thesoundsto the ear of the listener. ‘
brationsof the plate B,imparted $o it by sounds
in the aeighberhood, or by other means, are
transmitted along the wire to the distant sta-
tion. Thusthisapparatus, like that of Fig. 2,
is both transmitter and receiver; but, unlike
that,it receives through the jet instead of trans-
mitting through it, and transmits instead of re-
ceives in thé ordinary way. ,
The apparatus at the distant station or sta-
tions may be duplicates of those shown in

The vi-.

85
903
9
1co

108

TI§

IZQ

125.

Figs. 2 and 3; but itis not essential that they .

should be such. o : -
If it be desired to equip a line with both
jet-receivers and jet-trausmitters, this can
easily be done. The jet-receiver of Fig. 3
may receive vibrations communicated through
the stretehed wire from the jet-transmitter of
Fig, © : : :

130
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The hearing-tube 8, Fg. 2, or 3, B, iy
supported on tha end of arm T s not in

use. The weight of this tubs 3 suffces 3o
‘spring'9, aad close ths cock $§,.30 28 to shut
off the flow. When the tube & i3 removed,
the spring opens the cock and allows the jet
to resume it8 aetion,’

It is evident that the sound-conveying tubes
of Figs. 2 and 3 can be exiended and form a
speaking-tabe of any conveniens length, the
stretched wire or stretched wire and dia

‘phragm Q being omitted or not, as desired,

4

In Fig. 2thereare really bwo lines—firs, the
sound -conveying tube L, and, sseond, the
stretched wire R, which lasiter iz thrown into
vibration indirectly by the sounds convayed
through the former. The wire may, however,

be vibrated direetly,sashown in Fig, 3, where- |

in the jeb plays direcily upon the button in the
ceiter of the diaphragm @ with which the
wire B is eonneeted. In this figure she jei-
tube E is. horizontal iastead of veriunl abi,
as in Fig. 1,it is perpendicular instead of
parallel to the plane of the vibratory plate B,
P is a pipe for carrying off the watér, The
other parts are ag before describe
" The apparatus of Fig. &8 is thesame as that
of Fig. 3, except thu bhe vibratory plite Bis
fastened at the upperend only 5o a block, {7,
instead of at both ends, and that the jeb-tube
issecured thereto by staples; also, that thetuhe

. Lis fastened by stiaps insiead of by butions.

35
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= tions of electric-telephone lines, and

In Fig. 4 the stretehed wire and teleophone-
line of previous figures is replaced by a body
of liguid confined in a pips, T, and communi-
cating with the jet-liquid. The vibraticns
from the distan} station impressed apon the
liguid by the sound-waves striking against
a diaphragm, 25, in the bellmouth 26, are
transmitted through the liquid in the pipe T,
and throw the jet ab the receiving station in%o

vibrations. These are rendersd aandible in
the tube N. Itisevidentthatihs tube N may

also contain & liquid, and alse that it may be
extended to any suitable distanece; also, that
the arrangement showa wounld sgerate with
gases (a'r, for example) ag well ‘as with g
nids.. (Bee Tig.12.)

In transmitting sounds through fluids, and
specially through ligaids, i5isdesirable to use
pipes of metal or glass, or other hard slastie
material,since soft material—such as rabber.e
very readily absorbs the vibrations.

In Fig. 5 the jel adls to vary the pregsure of
elesbrodes in comstand contact; or, in obher
words, tha jeb plays upon the very light (pref
erably miea) disphragm of & contact-telephone
or battery-transmitter, W. The electrodes are
shown inelnded in 3 local cireuit with the bat-
tery and primary of an induction-coil, while
the seeondary of the induciion-soil snd the
telephone-rveceiver X are incinded in the main
line. This is the usual arrangement at sta-
is there-
fore shown. Other known orsunitable arvange.
ments could be adopted. In thie figure the

auntomad

; 2 swien for
opening >f the local
battery y provided ¢
ia gddition o thosa shown in ¥p, 1.

“In Fig. € the jes » I 18 abtached fo the

free end ofa light spring, ¥, of the flat kind.
Thespring is provided with an armature which
bears very lighily upon the pole of parmanent
-magnet 4, provided with-a bobbin on its pole-
plece, Rlectric wadulations or vibrations in
the bobbin throw the jet into corresponding
2ay bereceived as sound

fmpar vibrations to the operative dovices of
other telephone - transwiiiers, and could be
throwa into vibration by any of the kuown
forms oftelephons-receiver; or, more broadly,

thab it counld b de o vibrate or could hs
vibrated by

&

spherie or mechanieal into
ous, or totrausform the lat-
» dwrmer,  I6ds obvious, aliy, ¢hat
the Jeb avked 8 by the receiver could op-
erats g rapgmitier, and thus Mrm part of 8
eiephone-ralay. ’

Ube instruments shown in Figs. §, 4, and 6
% sonsidered as relays, reproducing the
43 trepamisted through onelins (the
- 5, thie liguid of pipe T, Pig. 4, or
cireait in Fig, 6) into another,
conveying tube N io said figuves.)
reproduced vibrations are
frans & for #short distance, (the length
of tube N b ¢ chvious that shey counld
‘b brdaswitted fue '
the length of aaid
vibrations of the body
K could be further tra:
ment 50 placed as to be acked upon by vibse-
tion—as, for sxzample, any ophone, me-
chanieal or electrie, having the diaphragm in
the position of that marked §, 2. Fur-
sher, thd jeb could operate directiy u the
Srenermiiter—o 3,
wnd 7.

L the histritnents hereinbefore deseribed
the jet-tube is carried by a vibratory support,
B, shroagh whiech the vibraticas are communi-
cated to thejeb-tubeand jes; but this is not es-
gential, {or the vibrations reay be communi-
cated divasily tobhe jet-tubs orto thejet. Ina
mochanical telephons the stretehed wire could
be awtached difectly to the jeb-tube B, ag it
practionlly s in Pig, 2% The vibrations could
be communieated directly o the jeb by ssunds
uttered or produced in bhe noighborkood there-
of, and thess soueds could be directed orcon-
ceutrated by a furnel or bell-mouth, 30, Fig,
8, a3 or shortly afver it leavis the orifice in the
jeb-tube. A preforred srrangsment is shown
in Figs 9, where ths jat 1 inclosed in a glass
tube, 81, audths bell-mouth 50 vommunicates
with said tube. The speaker taiks inbo the
beli-moubh, The jeb could alse bs thrownin.

¥ # diaphragm or plate or vi-
onfach with the Mquid be-

1t is aleo obvious the
{ confined air in tube
d by.afly instra-

¥

H

, for example, in Figs. 1,
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hind the jet.  Thisisshown in Fig. 7, where-
in theliguid on its way to the jet-tube E passes
through o ehamber; 35, 'of which the frout
wall is formed by a vibratory plate or dia-
phragm, 86. It is alsoshownin Fig. 4; but in
that case the diaphragm 23 was at some dis-
tance. '

 Fig. 10 shows'the jet applied to vibrate & }
_mirror, 37,"upon which a beam of light of

other radiant beam is allowed to fall. The
beam is thus-thrown into corresponding vi-
brations, which may be rendered aundible by
any suifuble photophonic reeeiver.with or
without the introduction of eleetricity.

In Fig. 11 the radiant beam is concentrated
by a retlector, 39, upon the jet-tube E, which
ig coated with lamp-black at 38, so as to ab-
sorb the radiant energy. ~ This reeceiver may
be used with the trassmitter shown in Fig..10,
or with other photophonie transmitter. It is
preferred to useair or other gas with this in-
strument. . The jet plays upon the end of a
metal tube, Iy in which a small.orifice is pro-
vided. . '[lie tube is adjusted so that the ori-
fice is inthe axis of the jet. . The jet eom:
municates its vibrations to the air confined in
‘the tube 1! and the sonhd-conveying tube N,
which communicates with the tube L', To
prevent the air blowing into the ear of the
listener, the bell-mouth at the end of the tube
N is provided with a diaphragm, 50. '

The air to be supplied to the jet tube may
be compressed by any suitable means which
yield a constant or approximately constant
pressure, notwithstanding the constant eseape.
The means shown in Fig. 12, for example,
may be uscd.- The apparatus shown in this
figure is to De used-at one end of a speaking-
tube, ‘T, a similar apparatus being used at the
opposite end. Compressed air or gas, under
pressure, Is supplied to the tube T from the
collapsible bag 60 through the tibe G. A
weight, 61, on top of the bag, creates the press-
ure.  The bay is filled- when exhansted or
whenever desiied by means of the bellows 62,

_haying its nozzle-connected with a prolonga-

tion of the tube G. "The air eseapes in a jet
fromthe orifice in tube I;which communicates
with the tube I The jet plays upon the per-
forated end of the tube T/, and the sounds are
conveyed to the ear of the listener through the
tube N, The tube T is provided at the end
with a bell mouth, 26, closed by a diaphragm,

sy

25. On talking to the diaphragm 25 at either
end of thetubeT the latter impresses its vibra-

tions upon the-confined air, which in tura
throws the jets at both ends of the line into
vibrations corresponding thereto. These vi-
brations are in turn. communicated through
the confined air of tnbeg I/ N to diaphragnis
50 and the cars of the listeners.. Tt is found
that a pressure equal to three-sixteenths ()
of an inch of water behind the jet-orifice gives
good results, the orifice being abont four hun-
dredand twenty-three ten thousandths (v 3235
of an inchin diameter,aud thetube upon which
the air-jet plays having an orifice of, say. one

Fvacuuln,

twenby-fifth (s4) of an inch in diawmeter, auw
being distant from the je$-orifice one inch or
thereabout. Of course these figiires are varia-
ble. - ’ '

Instead of du'plicatiu'g the apparatus at the

~distant station other suitable transmitting ang

receiving apparatus may be used thereat.

In Fig. 13 the jet playsuponthe diaphragm
M’ of an Edison phonograph.. Thejet,asshown,
is adapted to respond to viliratious passing
along the stretched wire B; but it may evi-
dently be vibrated inany suitable way. Speech
or other sound may thus be recorded.

Tt is evident that the jeb may be used to re-
prodace recorded speech; . also, that it eonld
be used in rendering sound-vibrations visible
by means of a suitable instrament, such as a
phonantograph. .

“In Fig. 13 the apparatus is designed for nse
with a liguid jet, but it may evidently be modi-
fied for use with a gas jet.

In all the foregoing, except the apparatus
shown in Figs. 11 and 12, wherein it acts upon
confined air, the jet has been allowed to act
upon a solid body, and the vibrations of said
body have been conveyed through a body of
confined air or other line, such as a stretched
wire, electric current, radiant beam, and the
like; but neither of these conditions is essen-
tial. The jet may act upon fluids,and the vibra-
tions may bereceived through theatmosphere.
Sounds (ineluding artieulate speech) may be
so magnified as to be andible over a room in
whieh the receiving-instrument is placed.

In Tigs. 14 and 15 an air jet from the tube
I plays upon a gas-tlame, 70.  Preferably the
burner 71 is of the pin-hole kind, and is ar-
ranged with the axis of its flame perpendien-
lar to the direction of theair jet.  The jet be-
ing produced under the conditions stated with
reference to Fig, 12, and the burner having a
cireular orifice about the size of the jet-orifice,
the combustible gas (ordinarily illaminating-
gas) may issue therefrom under a pressure of
one-eighth (4) of an inch of water, and the jet
may bear upon the flame just below the apex
of the flue or inner cone. .

In the case of gas (air) jets it is found desir-

90‘

105

able to exclude the outer part of the jet and .

allow the center only to act upon the device
to be acted upon. This is effected in the ap-
pavatus shown in Mg, 12 by the shape and size
of the end of the tube L', With theapparatus
of Figd. 14 and 15 the separation is of cpurse
not effected. In Fig. 14 the jet is vibrated by
the varying attraction’of an electro-magnet,
Z,as in Fig. 6. 1In Fig. 15 the vibrations are
communicated to the jet-fluid by means of a
diaphragm, 25, ag in Figs. 4 and 12, The jet
wight also be vibrated by impressing the vi-
brations upon the supporting-plate B’. The
jets can be inelosed in a vacuum or -partial
Thuas in the apparatus shown in
Iig. 8", where the jet is in an inclosed ¢chamber,
the air may be withdrawn therefrom through
the pipe P, the pressure of the water to sup-
nly the jet being regulated to compensate for
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the absence of back-predau When the jet
is to vibrate 2 body,such as dizphragm,itis
desirable te prevent the acoumulation of
liquid thereon, as this interferes miore or Jess
with fhe transmission of the vibrations, and
the apparatus shown bave therefore been o
constraeted or arranged that the Hguid will
limmediately ran off. :

It is not considered necessary to show jet-
branslating apparatus which respond oanly to
tones, or whieh are capable of ntilization only
for special purposes, the “articulating jeb-
trausiating apparatus,”” as it may be called,

‘being the best embodiment of tha invention.

A Jarge number of flpids may be unsed to
make the jet; but water, free from particles in
suspessian, among ligquids, and air among
gases, are  saitable for gensral puarposes,
When a gas is used, it may be desirable, in or-
der to sesure adjusbment, to render the jet
visible, 2s by the inirodaction of smoke. -

Having now fully deseribed my said inven-

tion and the mannersf eavrying the same into
effeet, what 1 claim ig—

1. fa the reprodochion of speseh, the im-
provement consisting in translating from cue
vibratory medium Yo another, through o jet,
songrous vibrations similar in form $o0 the
sound-wavesof the spolrsa words,substantislly
a8 described,

2. The method oftransiating from one wedi-
um to another vibrations similar in form to
sound-waves, by impressing the vibrations of
the formuer upon a jet,and causing the jeb toim-
press the sgme without destruciion of their
form upou the seeond mediom, substantislly
as described. :

3. In the reproduction of speech and other
sounds, the improvement consisting iu.trans-
lating or transferring the sonorous vibrations
of one medium into another through a finid
»°t, snbstantially as deseribed,

4. The method of transmitsing speech and

- other sonnds by throwing upon a line sonorous

w
w

vibratioiseorresponding in form io the speech
or other sound-waves, and causing the sono-
rous vibrations transmnitied to Impress them-
selves through a jetupoun a vibratory recsiv.
ing mediam, substantiz iy as deseribad

5. Theimprovement in transmitbing speech
and other sounds consisting in causing a
gensitive jet to impress upon the medinm con-
stituting thelive vibrations shinilar in form to
the sound-waves, snbstentially as deseribed.

6. Tue improvement in Sransmitting speech
and other spands consisting in btransferring

. the sonorous vibrativns of one line to another

60

throngh = vibratory jet, subatantiglly aa de-
seribed, ‘

7. The method of reproducing speech and
other sounds by impressing corresponding vi-
brations npon a jet, and causing the jatter to
impress upon the atmesphers vibrations simi-
e in form thereto, whereby the vibrations
arg rendered andible, substaniially as de-
seribed.

7

8. The method of impressing vibrations
similar in form to sound-waves upen 4 vibra-
tory medinm through 2 jet, by impressing the
vibrations upon the jet-fluid near the jet-ori-
fice, ang causing the dontinuous portion of the
jet ab its onter part to ach upon said medium,
sebstantially a9 described.

70

9. The method of transferring the vibra-
tions of a jet toa vibratory medium,whereby ys

the same may be made evident by receiving
the impget of the eontinuous portion of the
jet upon a vibrstory body constituting or
connected with said mediam, substantially
as deseribed, i :
. 10, Themethod of throwing a jet into vibra-
tiong corresponding $o sound-waves by im-
pressing similar vibrations upon the device
or material in which the jet-orifice is formed,
substantially as described. -

11. The improvement in transmitting in-
telligence consisting 1o impressing upon a jet
vibrations representing the message or gignal
to be transmitted, and causing the said jet to
act upon a vibratory medium connected with
or forming part of the lime, substantially as
described. ’

12. The improvement in transmitting in-
telligence consisting in throwing upon a line

“vibrations representing the message or signal

to be transmitted,and causing the said vibra-
tiona to impress themselves upon a jet,which
aects upon the receiving medinm, substantially
as deseribed. ‘

13. The improvement in transmitting in-
telligenee consisting in throwing vpon a line
vibrations representing the message or signal
to be transmitted, causing the said vibrations
to impress themselves upon & jet,and causing
the gaid jeb to act upon a vibratory medinm’
conne ed with or forming part of a second
line or constituting o continuation of the
former, substantially as described.

. 14. The improvement in trapsmitting in-
telligence consisting in acting over one line
upon the fluid of 2 jot and causing the latter
t0 act upon another line or continuation of the
former line, substantially a3 deseribed.

i5. The combination, with a line for the
transmission of intelligence, of a jet-trans.

iabing apparatus—shat is to say. provided

with a jet-orifice, and 3 passage or ebambe:
for snpplying fluid under pressure to said ori-
fice, and further provided with means for va-

rying or responding to variations insaid jet—

.substantially as described.

16. The combination, with a line for the
transmission of speech and other sounds, of
a jet-translating apparatus, comprising means
for translating or transferring from one sub-
stance to another through the intermediary
of a jet vibrations siwmilar in form to souxzd-
waves, substantially as deseribed.

17. The combination, with the jet-produe-
ing means, of a device aprarged in the path
of saild jet and means ‘of ransferring to a
second devies or counfined ‘medinm the mova.
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ments of 'said former device under the vary-
ing impact of the jet, substantially as de-
seribed. : R

18. The combination. with jet-producing
means, of & vibratory plate or sounding board
adapted to copy the vibrations of mound-
waves and forming a support to the device
provided with the jet-orifice, snbstantially as
described.

18 The eemuination, witl jet-producing
means and means.for impressing- vinrations
similar in form to sound-waves on the jet, of
means for subjecting a receiving medinm to
the action of the continuous portion of the

-jet produced, substantially as deseribed. -
. 20. Inanapparatus or system for transmit- -

ting speech and other sounds,a small stretched

‘membrane of flexible elastic and extensible’.
material—suach as soft vuleanized thin sheet-

rubber—in combination with means for con-

centrating the impressing vibrations in . the’
cenfer of such membrane, substautially as de-’

scribed.

21. A jet-translating apparatus proyvided
with 4 jet-orifice, a passage or chamber for
supplying fluid under pressure to said ovifice,
and means. for subjecting a vibratory medinm
to the action of the jet from said orifice; said
apparatus having the parts arranged, as ex-
plained, so that the vibratory medinm to be
impressed will be asted upon by the contiuv-
jet, substauntially as de-

geribed.

22. The combination, with devices for pro- -

dueing a jet and impressing vibrations there-
upon,of isolating means for excluding the in-
fluence of foreign vibrations on said jet, sub-
stantially as described. :

23. In 2 jet-translating apparatus, the jet-
tube. in combination with a vibratory sapport
by which the same is carried, substantially as
described. : ‘

24. The combination, with a vibratory plate
or diaphragm, of a jet-tube carried thereby,
substantially as described.

25. The combination; with the means. for
producing a jet and imparting vibrations
thereto, of & sound - conveying tube and a
membrane or diaphragm at one end of said
tube in the path of the jet, substantially as
deseribed. ’

26. The combination, with the means for
producing a jet and imparting vibration there-

to, of the sound-conveying tube and the mem.
brane or diaphragm at the end of the tube,
said membrane ordiaphragm being arranged,
as explained, 8o as to be acted upon by the
continuons portion of the jet, subsiantially us
deseribed, .

27, Ina system or apparatus for producing,
reprodncing, transmitting, recording, or ren-
dering visible sonorous vibratious, the eom-
bination of a vibratory plate or diaphragm

and- the jet-tube carried thersby with the

means for receiving and conveying the vibra-
tions of said jef, substantially as described.
28. The eombination, with the jet-tube and

| means for supplying fluid thereéte, of an auto-

matie ceck fo the supply-pipe provided with

retraeting means, such as a spring, for actuat- ;
ing ‘the same when released, substantially as

deseribed. o .

2%.. The combination of a vibratory plate, a
Jjet-tube” carried thereby, 2 sound-conveying
tube, and a membrane or diaphragm at the

end of said tube-in the path of the jet, sub-

stantially as described. : .

- 30, Thesound-conveyingtubehaving a thin
membrane of elastic material—such as asheet
of rubber—stretched over the end, in combi-
nation with means for causing a séusitive jet
t0 play on said membrane, substantially as

described.

31.. A transmitter of sonorous vibrations
containing a flnid jet for amplifying thesanie
without substantial loss of character, as set
forth. ‘

32. In an apparatus for transmitting sono-
rous vibrations by means of a fluid jet, the
combination, with the jet:tube of such appa-

‘ratus and the tube for supplying liquid to

said jebt-tube, of a filter for removing bubbles
or solid particles from the jet-lignid, substan-
tially as deseribed. - o

33. Thedutomatic cock and switch compris-
ing, in eombination, a vock or valve,.an op-
erating-arm provided with a hook or fork at
the eud, a retractile spring, and electrical con-
tacts, substantially as deseribed. '

In testimony whefeof I have signed this
specification in the presence of two subserib-

ing witnesses, ‘
' CHICHESTER A. BELL.
Witnesses: .
C. J. HEDRICK,
Prairip MAURoO.
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