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Be it known thas I, UsitonesTer A, BELL, { or
of Washington, in the Distries of Lolumbie, | orifice, they will pass through the whole
nave invented 2 néw and nsefnl Empmmnmntf length of the jet substantidlly without. loss

»

£

n fdeihods of gnpd apparatus for Tiransmit- | of ciiaracter, and can De during any part of

ing, Reprodueing, and Lecerding Speechand | their conrss taken off er used to impress
; ,

Or near the point where it. issues from the

, I¥ sonorous vibrations beimpressed upon it af

55

6o

otiier Seands and Siguals, which improve. themselvezupen asnitable vibratory mediuin,
ment s fully saf forth in the following speei- | whish will thug be tkrown into ‘sonorous vi-
fication, - | | brations substantially similar-in form. The
Lhig inventien is based upon the applica- | ist thus server as a medinm oy Dars of achain
tion or discovery and application of certain | for the transmission or translation of sonorous
properites of fluids (gases or lig wids) issuiog | vibrations without destruction-of quality. It
from contracted orifices nnder pressure-—thab | is found, moreover, tha under suitable con-
Is to say, of Huids in the form of jets, : ditions ‘the vibrations which are thus im--
is was known prior to my invention thab | parted to the Jef near its origih, areat a point
jets were capable of producing noises, and | more distant from the origin and near where
alzo, under specin)] ‘ | tne jes-will brealt up into drops more efficient

CouuLiony, o1 respouding
‘mited, number of sounds: bus

14

LBe phencmens wors of scientific interest owly. | of the same character or other bodies or vibra-
The present invention eomnprises methedsand tory; media than they are close to the point of
apparains. whersby thess praviously - known | original disturbance. In such . a jet there-
DIopersis | and others ﬁewmaﬁﬁmq! iorg we have 2 means for actually awmplifying

o

P

r-“j -
m-....:q:t"'-

; 28 & means for impressing sonorous vibrations
x

th® sonorous vibrations, and thus can use it,

¢ [y E
Q@ =
£} et & 7
-
D

riicular refer- ! ngs merely as a part of the chain through

ynsmission Or Tepreduction of the j which such vibrations ean be transmitted. bug

70

75

80
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undulatory nctions which constisnie or ae. 2 an eificient member for increasing their
company ariictliats speepd, bay iy of course | practical offect. I make use of this property
able to gerve for ths tranamisnion ar reproduc- | (which I develop by 'suimblﬁ-eout-rimnees,
tion of more simple vibraiion, uand may theyre g some ¢f which I will hereinafter describe) by
fore be ntilized for othar pUrnsses, | placiag the jeb somewhere in the line of com-
& bave found thab by snimable means the f municalion between the transmitbing and the
sets which T eraploy ean bo mads nos D7 50 | receiving operator, and calising sonorous vi--
sransmil sush soucrous vihriiona wilzoob de- | brations to pass ‘through i% For the same
stroyiog their charzeier, Hud jo am pilty them | purpose I place it ub the trausmitting-station,
and Ineresse theip aificiensy, and e empioy- | where it will eonatitute o portivn of the trans:
nieuy of $he jeb for this paruess consilicieyone | mitting-instrament. Itz use ia not limised,
of themastimnortant prassienl perisod wyin- | however, to any one particular position, and
veniica. In order toacromplish shens rosulis, § it may thersfere be placed for the same pur-
the feb mngh be brought 4o u snitabls econdi. P posg anywhere between the transmitting-op-
ticn,and snitatle meang b SR bE o varow 8 | arator and tha reewiving-eperator——ag, for ex-
into vibrations and to receive rths vibrations. 3 awple, in counection with an iustrament which
I have lnvensed varions contrivances fap B15 1 13 AL ones g regsiver and transmitter, and thus
DUIDOSS, forins a sord of relay, | o |

L wilt stads she geoernr nature of the nss { - The vibrations to be vratsmitted can be im- |
waieh L make of the jeb, nnd then desseibe f pressed upon’it in many ways, The orifice or
some 6f tha nurtisalar Ways in whish s may | vesse: confaining the finid issuing i0a jet
beemployed, Whens jeb of guitable gizs and J from if, or the jet itself may be agitated by
under stitable pressureisenes from aproperly- | the gonorous waves produaced direetly by the
constructed orifice, is.may beallowed to Pass !“miﬁe acting upon it. I may be agitated by in-
tarotgh a certain distanes befors its character | bermittent or undulatory currents of electrie-
as 8 Jeb ia Gestroyed by bresking up intodrops, | iby. It may be agitated mechaunically by &



phonograph-record in motion. The sonorous
vibraticns of the jet may be taken off and
cansed to impress themselves upon the nexs
~piece of mechanism or link in the chain of
5 transmission, also in various other ways, If

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

- an electrical cireait, variations in the jet will
vary the resistance of that cireunit, and thus
produce electrie undulations, which may be
10 utilized on the spot or at a distance hy means
of weil-known telephonie instruments. The

- Jet may be allowed toYall upon a diaphragm,

which it will throw into corresponding sono-
rous vibrations. It may be allowed to strike
upon a suitably-arranged 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 create the sensation 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. - D

It might be well to state that when I speak
of “‘sonorous vibrations ofajet,”” I do not mean
to be understcod as saying that the jet vi-

20

25

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 jet, so that being received at one
end 1t makes itself felt at the other. When a
jet of circular cross-section strikes an object
under the proper conditions, the finid spreads
out in a thin film or sheet, which is for a cer-
tain distance continuous like the jet itself.
This filny or sheet while it is continuous, has,
1 find, the property of responding to sonorous
vibrations, and of transmitting them without
destruction of their form. Thevihrations are
transmivted 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. 1 wish
it thieretfore to be understood that the utili-
zation of such a sheet or filin having the
properties of a jet is within the invention.
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In some cases it is desirable to have the vi-

bratory medium affected by such a sheet or
film—as, for example, where o current of elee-
tricity 18 to be thrown into a state of vibra-
tion.by the varying resistance of the jet; but
if the jet is to operate mechanieally it is de-
sirable thut the jet should play full against

the vibratory body, so as to utilize the en-
Ifr this

ergy or vis viva of -the moving fluid.
conunection I may onserve that it' is noj in-
tended to include, but, on the contrary, to
excluae, as being foreign to the invention,
the use of a manometric dame, such as Koe-
60 |

- sprech or other sounds. When such a flame
is used as the trapsmitter of a photophone,

sounds would no doubt be ti‘:;msqg 1cted to a dis-

tance, and then be reproduced. 'The flane,
however, operates by the variations in its ra-
diant energy or iluminating 'power due to the
Cwvartable supply of illumina&.in’ﬁ-%ﬁﬂa and nog

05

nig’s, for respouding to the undulations of

]

588,203

at all on the principle of my jets. I may also
observe that it is not intended to include, but
to exclude, the use of a column of heated air
rising from an ordinary flame to act upon a
thermal baftery or generator of electricity

‘placed at one side of the same, and to produce:

eleetric undulations in a telephonic cireuit

connected with said battery when said column

18 undulated bytalking into 2an open funuel or
mouth-piece on the opposite side of the col.
umn of air.
properties of my jets. It aets, or would act,
in @ manner mora analogous to the manomet-

ric. flame, the approach and recession of the

Such a eolumn of air has not the

70
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column of air taking the place of a variation

“in the flame itself,

Jets, like all bodies, have a certain funda-
imental tone, which is dependen’ upon the size

of the jet-orifice and 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
i be pitched in the higher register which corre--

spondstotheovertones ofthevoice.. Although
the jet has a fundamental tone, it is capable of
responding with nearly equal readiness, when
the pressure is not too great, to all sounds of
a certaln range,which may bemade to ineclude
those wsed in speaking., Practically the ad-
Justment can readily be obtained by control-
ling the flow through thesupply-tube, so asto

regulate the pressureof the jet-liquid, the nee--
-essary indications being furnished by listen-

ing to the effeet produced. A circular jet-

‘orifice from one one-hundredth (+}+) to three
one-hundredths (;34) of an inch 1n diameter,

or even a smalleror larger orifice, may be used.,
Dimensions and proportions found to be use-
ful will be set forth below.

L have 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

tnerease 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

reproduetion or ‘transmission of articulate
speech; bat it 1s evident that the sarue 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-
mission of vibrations which did not originally
exist as sound. For example, the scratching

QO

95
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I15 -

[20
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of a suitable part of the jet apparatus would

throw the jet intovibrations which would pro-

dince a sound; -but theinitial cause was thedi-
rect vibration of saia part, and not the copy-
ing of sound-waves (atmospheric¢ vibrations)
as in the reproduction of sound. B
Certain of my methods of and apparatus for

trapsmitting or translating vibrations by

means of jsts are velieved to be new in the

13G
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ing the effect, 80 that a feeble cange may origi-

‘mitter; Figs, 3 and

33€,

broadest sense, and are thersiore ineluded in
the invention, whether the jeb does or does
not copy or preserve the form of the vibra-
tions transmitted. Thus it isavident that the-
magnifying eapacity of jsta may be usefully
employed in a system of harmonic telegraphy
a3 well a8 in an articulating-telenhone.
CUertain other improvements in the natare
of combinations, in which cne or more iets en-
ter as elewents, ave also ineluded aswell whean
the sald jets are adapted to transmit the form
of sound-waves as when they transmit only the
rapidity and extent thereof, or are used to pro-
duce effects baving uo dirvecirelation tosonnd.
In all these uses the jet olays or - may play
the part of a relay or microphone in magnify-

nate a consitierable disturbance. This.mag-
nifying aection is inecreased rather than de-
creased by causing the discontinuous portiena
of the jet to ach, and the aetion of these DOT-
tions of the jeis may be utilizad innany cases
where the form of the vibratiens i3 noi to be
preserved, for when the jet breaks up it loses
1its unduiatory character and besvmes inter-
mittent in its action. | o

It shoaid be noted that the breuking-point
of & jet is not fized, bud varies az well with
the nature of the sound as with its intensity.

In the accompanying drawings, which form
a part of this specification, severs! forma of
apparatus constructed in gecordance with the
irvention are represenied, o

Figure 1 represents in sectionzl elevation o
telepbone-station apparatus using s jet-trans-

mitter. Iig. 2 shows 2 station apvnaratus for
inechanical-telephone lines using a jei-trans-

On 4

o two forms of station
apparatus provided with a jet-receiver; Fig.

3’, another form of jet-traunsmister; Fig. 4, a

- station apparatus for transmissionof snessages

45
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65 giass, It s stuck infoa bole in the vibratory

by means of a liguid and smploying 2 ist-re-

-celver; PFigs, § and 6, station apparatus for

electricai-telephonelines, a jet-transmitter be-
ing shown in Fig. § and a jet-vecsiver in Tig.
6. Iigs. 7, 8, and § represeut other modes of

N

| impm"t;ing vibration tothe jeb.  Fig. 10 ropre-
sents & jet photophons tranzitter; Wig, 11, 5
Jjet peotophone-receiver; Fig, 13, a isi-trans:
mitter operating Ly air dor Bpeaxing-tule;

Fig. 13, a2 jet-recording anpa
graph, and Figa. 14 gpd i5
jet-trausiating apparaius.

- Referring to Hig; 1, the vib

Ll
+
L

S8 \3

| G, with the elevated reservoir H.  This reser-
| voir rests on a shelf, 1, supported by brackets,
2, witch are tastened to phe back board or sup-
pors by bolts 3, passing through slots 4 (zee
| ig. 3") iu the back board, so that by loosen-
ing the wing -nuts 5 on the end of said bolis
the bracksets, shelf] and reservoir can be get
ab a greater or less elevation, to chanpe the

ead or pressureof the jet-orifice in the lower
end of jet-tube I, - |

In ithe pipe or tube G is the aock or valve 8,
tor cutbing off the flow of the jet-liguid., Itis
contrelled by a lever-arm, 7, of brass. The
arm 18 provided at the outer end with a hosk

or fork to receive the ordinary hand-telephone, -

a
, X. 1t 18 combined with a rebractile spring, 9,
& back contaet, 10, and a2 front contact, 11.
‘The lever-arm is connected constantly through

the spring 9 with the line which extends to

thedistant station, where thers is or may be
Theback

g connseted with & branch to

round, which ineludes {he receiving -tele-

5 2180 L eoils 12 of a magneto-

| "

I

an apparatus similartothat shown,
conbach, 10,

o
v

vhone X, and
telephene, whish 15 acted upon by the jef and
servegasa transmitter. The front contaet, 11,
13 connected with a branch to ground, which
incluies signaiing apparatus of any ordingr
or saitable conatrustion—asg, for example, that
it common nse on telephone-lines. When the
telepnone hangs on the héok or fork, it holds
down the arm 7, as shown in dotted lines, 8o
tnat it bearsupon the eontaet 11, and thus puts
the line to ground through the signaling-
branch. =AY this time the eock is closed. On
| removal of the telephone X the spring lifts
| the arm, opening the cogk, and puiting the line
| to ground throuzh the transmitting and re-
L celving telephones. |
fbe trensmibtiog-telephone is or may be of
| atiy ordinary or suitable construction. As
i shown, the colls 12 are meunted on a perma-
nent bar-magnet, 13, Wwhich i3 adjustably sop-
ported in the ease 14, The case is fastened in
& biock in the (acs of the back board, Af the
top of said case is the ordinary telephone-dig.
s porvagm, B, of $hin sheat-iron.  The jet plays
i Bocn the center of the diaphragm. The re-
talning-ring i€, for holding the diaphragm in
piace. 18 provided with one or more holes, 17,
bo alow the water Lo run of into the cup 18,
whanes the tube 18
reservolr, i
Ouspeaking i the

.
I'I r'1
ke

ol

carries it into the lower

vieiniby of thé apparatus

sounding-board B, which carries the jet-tube | the board B will take ap fhe viorations of the
B, 1s {astened by one edge to the back boardor | ailr 208 commuonionts them, through the fube
:

support, A, near the botiom of sai
The plate or board is or my ba of wood.
Suaitable dimensions arve three- gighths of an

‘inch thick with a surface of sixinches squars.

AS shown, the plate.or oard & screwed to g
block below, which in turn i rewed to the
back board. Other fustening mzans could of
eourse be used.  The jet-tube is preferably of

G 8255

T s

piate or soundisg-board. ‘The npper end is
sonpected by a flexible pipe or mbber tabe,

‘. I
ad
e sl S et T e PN i 5 3 F Py 'w-u:i\ﬂ—dm‘;l'm-“.rﬂ'.l. :

H, to tne Jet.  Thée latier, ewing to the vibra.
tions fwparitid to the joi, will fall with very-

to 1§ vidrations, which in tafn will indoee iy
tue coil 12 elsctrieal vibrations or nndulations
that pass on {o the line.  If stheapparatus be
properly constructed snd adjusted, the original
specen will be reprodueed by the receivipg-
telepnone 2t the distant staticn, S
i Uhe advaniage of nsing the jot, instead of
talking divectly oo $ho franemitting-telephons,

ing enorgy Bpoun the diaphragm, and impart

&0

e

7 95
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115
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- upwards of four (4) 1: iches in length.  Heat it

25

30

40

- antil & u'eod articulation is secured.

435
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- little, open it mde

an lneh in diameter,

‘,-oriﬁce to be in the .end of a tube.

three to five

4 336
is that the jet apparatus is much more sensi-
tive {0 sounds uttered ab a dlst.ance from the
instrament. -

In order. to preve.nt ﬁ;he assa,g(, of air- ‘bub-
bles or particles of solid matter to the jet-tube

E, a filter, I, is placed in the supp]v pipe or |

tube G.

Water is preferred as the jet-lignid. With
this liquid 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 (+23;) of |
The smaller the orifice
the lessshould be the pressure. Itispreferred
that the jet-orifice should be a circular open-
ing in a thin plate. . i

The best mode I have den.sed of making
the jet-tube practically is as follows: Take a |
fusible glass tube three-sixteenths (:3.) of an
inch in internal diameter, with SIdeS about
one-thirty-second (+%) of an inch thick and

at an intermediate point—say bW o (2) inches
from the end; draw it out; cut it off at a point
where the gldss is rhm-—sa,v when the tube is
one - sixteenth (4) of an-inch in diameter;
grind oft the end square; heat. until the glms
is softened and the sides collapse. Theun with-
draw, and when cool the tube is ready for use.
Glass is preferred for the jet-tube; but metal,
hard rubber, dmber, steafite, or ollwr material

| erably thin sheet rubber. )
-soadjusted that the jet from the former, E, plays
upon the center of the diaphragm, and that the-
sald diaphragm is in thecontinuous part of the

, 203

mbber, felt or like material, are placed be-
tween the vibratory plate and the ledges or-
projections C, in order to prevent or lessen the
 transmission {}f vibrations to it from the back.
board, The plate on its face is grooved verti-
cally in the middle, and in thé groove is placed

than the plate, so as to project beyond it at mp
and bottom. The tube is heldin the grooveby
buttons ¥, which are turned over the, tube.
These buttons allow the ready removal re-
placement, and adjustment of the tube. -

In the supply-pipe G, leading from the ele-
vated reservoir H, in add;twn to the spring -

70

the glass jet-tube I, which is gomewhat longer

75"

3("

cock or valve 6 and filter I, is a cock, K, for -

controlling the flow. Dlrectly under the jet-

1 orifice is placed a smail wetal tube, L, which

fitsin a groove in a -block, C, (a,sPhal_b briek,
metallic lead, or iron, or other material which
isa poor conductor of sound-vibrations,) and is
held in place,so as to permit its ddjustment,by
a button, F'. The upper end ofthe tube iscov-

‘ered with a diaphragm or membrane, M, (pref-
The tubes E L are

stream not far from the point where.. ifallowea
to fall freeiy, it would of itself be broken up in-

jected.
In Fig. 2 the tube L canveys the sou nd-waves

may be used. It is not necessary for the. jet-
It may
be in the bottom or side of any smtabl‘e} Vessel -
or receptacle,

To adjust the mstrummb, see that the con-
tinuous portion of the jet strikes upon the dia--
phragm when a loud sound is produced in. its
neighborhood. Then place the telephone X to
the ear, and raise or lower the reservoir H
If the
high tones are not bi ought out, raise the res.
ervoir; if the low tones, lower it a little. The |
tram:mttmg telephone mn be adjusted to in-
crease or diminish the loudness.  If the aryic-
ulation is not loud enough, lower the tele-
phone; if indistinet ov rattling g, raise it. The
ad;ustmpnt of the jet tube would answer the
same purpose. The diaphragm of the trans-
mitting-telephone would ordinarily be from’
inches below the jet-orifice, de- |
pending on fthe size «f the jet. .

The effect of varying the height of the res-
ervolr, which is simply to vary the pressure
on the liquid at the jet-orifice, can be obtained
by throttling more or less the flow of the
ligmid. Thus in Figs. 2 and 3 a cock, K, is
shown as provided for this purpose. If the
pressure be too great, close it paltmlly, 1f too

Referrmg to Figs. 2 and 3, the vibratory
plate or sounding-board is suppmtpd at 1fs up-
per and lower edges by ledges or projections
G, so that it is %epamted by a Sllght distance
from the back board. Preferabiy pieces D, of

—-l--

produaced in the confived air by the varyingim-

gpace in f{ront of the diapbragm Q. The

85

. ..90

95

to ‘drops under the influence of the greatest
disturbance to whlch 113 is likely to be sub-

ICO

pact of the jet upon the membrane M into the

stretched wire R is attached in any ordinary

or suitable way tothe center ofthis dlaphrdgm
opposiie the month of tube L. |

{o);

S i8 a hearing-tube, for eﬂablmg- the person _

‘nsing the telephone t0 receive messages trans-

mnted meclmmcallv from the dlsta.nb station .
- T10O

over the line-wire R. .
In Fig. 3theline-wire Risconnected withthe

vibratory plate B, so.that the vibrations of the

wire are communicated tothe jet and through

it angl the di: iphragm M are transmitted to the
115

airinthetube.. The fiexible tube N conv eys
the sounds to the ear of the listener. .
brations of the plate B,imparted o it by sounds
in the neighborhiood, 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, nnlike
that, it receives through the jet instead of trans-
mitting through it, and tmnsmlbs instead of re-
ceives in the ordmary way.

The apparatus at the distant station or sta.
hom may be duplicates of those shown

The vi-

in

I2£’l

125 .

Figs. 2 and 8; bat it is not essenblal that they .

shauld oe %mh

It it be desired to eqmp 2} lme Wlth both_'

jet-receivers and  jet - trausmitters, this can

easily be done. .
may receive vibrations communicated through

the stretehed wire f:om the jet- tmnsmlbter of

Fxg

The jet-receiver of Fig. 3
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~draw down the arm ,c..mmm tne {ension of | in addision tn thoss shoy
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S

- 20

tube Eis hOI‘IZGﬂt&L ingtead of verfinal BM,

23

3C

35

liguid by the sound-waves striking against

4C

45

-extended %o any suitable distance; also, that

K0

55

6o

A5G ROA
3 ﬂ?q}, i L8

%.i, sy even oy

ot the 1loeal
iy provided
1: in ,_frjf?‘i-:r 1.

The hearing-tubs &, g %, or Ly g 8, i, aubomabic cock 6 iy wlilized as

supported on tha end of arm 7 when nob in ﬂ‘ﬁ“rﬁjm“' and cloging the @-ia‘-

nse. The weight of this suba 8 .3ufices 5o | bot ATY, B8 spring. Contas
Wef

4

spring 9, and close the cock §,.30 2s to shul g “in Wig, & m@ jet-vabe B i3 attached to the

off the flow, When the tube 8 i3 removed,

the spring apens the eock and allows che jeb g

to resume its aetion. [ Dearg va?yugi Wiy upon the pole of permanent
It is evident ﬂmt the sound- -conveying tubes 5 magnet Z, pr ovided with-a bobbin on its Dalw

of ¥igs. 2 and 3 can be exfended and form a | piece. Eiﬁeui ¢ undulations or vibrations in

speaking. wﬁe of any convenient length, the | the oobbin throw the j et into correspeading

stretehied wire or siretched wire md dm vibrations, :mu. shese o bu"{:e&wud a3 sound

free end of rwm zpring, Y, of the dat kind.
”“‘hmmz*mﬁz o) gmdwwtlaanf Armzinre whmh

|

‘phragm @ bemg omitted ¢r nob, as desired. | through the Lube M.

In Fig. 2therearereally two lines—first, the | Tt is DOYIONI Gl the jeb conld be made to
sound -cenveying tube I, and, sseond, the muhu vibrations to the operative devices of
stretched wire R, which latter is throws into | other te SiepRons tmuﬁmtfem, and uaulfft oT?
vibration 1111‘111‘6{3&;1}" by the sounds conveyed | thrown ints vibrabion by any of the known
through the former. The wire: may, however, | forms oftelephone-receiver; or, more 3}1‘@&&?;
be vibrated directly,ssshown in Fig, 3°, where- | thak H conld i o2 made 1o “11}1”% O GOuld h%
in the jet plays directly upon the button in birg ; torated by any Fnows or suitable means for
center o the diaphragm €, with whieh the i trdnsforms s atuios! "’*f‘ellf‘ or mechanieal into
wire B i8 eonnected. In this figurs $ha jei-

—.—L‘hdu—'ﬁ-.l"

ter intg the former. Ii: 15 bviuug' 2180, that
1-%%3:% avhed upon Ly the receiver could ep
erate o trapemitter, and thus frm part of o
siephone-yalay.

- The ] instruments shown in rwg 3, 4, and 6
iy ne songidered as relays, ?epmiﬁm@m@’ the
vitirations trapsmitted 'Lhwu-:rh one ling (the
wigs ¥ Mo S, the figuid of pipe T, Pig. 4, or
the eloctrie cirenit m E"zg. 6} into another,
[he sopnd - 0o veving tube N in n gaid urm*eﬂ)
A8 3hown, fhe g 1pﬂﬂm ced vibréations are
transmiise I ?.-:;.-hhﬁtb 4 Eﬂtmﬂu% zﬂm ﬁ&:h fth
of fube Ny bab i is obvi ous that they could

r:*d'-

as in Fig. 1, it is verpendicular instead of |
parallei to the plane of the vibratory plate B,
P’ is a pipe for carrying off the water, ;!_ b
other parts are aa before describe
- The apparatus of Fig, 8 is th%wm@ a3 that
0f Fig: 3 ﬁﬁﬁepb ?EE-:. bhb‘ —grfi bf{..ﬁtf}fj ﬁimt‘e B e
fastened at the upperend only 5o o bloek, £,
instead of at both ends, and +h% the JE"' tnbe
1ssecured thereto by siaples; ales, that the tabe
L is fastened by straps instead of by butions.
In Fig. 4 the streteched wire and te wpnme~
llne of previous figures is replaced by a bod dy
of liguid confined in = pipe, 1, and communi-
cating with the jet- Hauid. '1“33& vibrations

fromn the distant station impressed upon the

%

¥

N

'y
C

L AL ._"-u-n.‘..r..ummmn_r_u

f; J
ﬂl- "!-
SRS

tie length of said G ht:‘ 16 is 2l otvious the
vibrations of the body of confined # T in vube
N could be further traasmitted by.aiy instra-
ment 8o placed as to be acked upon hw vibia-
tion—as, for sum nnle, any bele yphone, nme-
chanigal or electric, having the ﬁmiphmgm in
the posiiion of tﬂm marked &, Hig, 2. Fue-
f’rim:x: bd jeb sould operate directly ur w tha
"*""!mmrmtmrmm , {or example, in Ti*w i, 3,
“m!& (f ’ |
the arrangement shown would operate with| ~In the jusbiinents hereinbefore deseribed
gases (a'T, fm example) ag well as with lig th@,]e:o sabe is carried by a vibratory support,
mds. {(Bee ig. 12.) | B, throngh which thevibrations are eommuni-

In transmitting sounds tarongh fluids, aud mi:{-:ff bo the Jeu tubeand jet; bub this is not es-
gpecially & 3mugn liguids, it is desirabie Lo uge | sential, for the vibrations. mw be communi-
pipes of mefal or glass, or other hard ﬂl&jxﬁI R %-.sd di*amh b0 bire jet-tube or fo the jet, In 2

a diaphragm, 25 10 the Dbeil-moath % are
transmitted through the liquid in the “113@ T,
and throw the jet ab therecelving station inko
vibrations. These are rendersq aadibie in
the tube N. Itisavidend thatthe tube N may,
also contain 2 hqmd and alge thab it Ry e

M“m-mrmwmmmn i miCin g O L ) sl e | e LS

material,aince soft material--such as rabber- | mochanieal mﬂlm}ﬁmw the stretched wire could
very readily absorbs the vibrations., - pe gitached mieetl'ﬁ* to the jet-tube | as it
In Fig. 5 the jeb acis to vary the pressure of | practionlly i in 5"‘1“" 2% The vibmtm.lc could
elestrodes in constant contact: or, in sther | be communicated mm wotly §o the jeb by ssunds
words, fne jet mﬂyﬁ. upon. the vmw hffhé (pref- | utteted orproducedinthe mwnhmmaﬁihem-
erabiy mica) dis ?:amgu_ of & contact-telephone of, and thsae Eaﬁﬁﬁiiﬂ could be directed orcon-
or battery-transmitter, W. The electrodes ave centrated by y hftml or Leli-mouth, 30, Fig,
shown incluaed in a iocal ecircail with the bat- | §, as or shor Eﬁ v after b leavin tho orifice in the
tery and primar ry of an indngtion-coil, while J‘Pi}"uﬂbﬁa_ A, wm@ rred a‘rmmﬁﬁ.mb is shown
the secondary of the-induction-soil znd the | in Fig, 9, where ttﬁﬂjau 3 muhﬁaﬁaﬂ in & ¢lass
telephone-recziver X areincluded in the main tub@ a1, aud this ball-mouth § it mmmumcmteﬁ
Hne. This is the usual arrange ment at sba- | with 3aid tube. The speaker talks into the

= tions of electric-teiephone lines, and is there- E b&il-mwth, The jeb could alse be thrown in-
fore spown, Other mem orsuitable  arrange- ¢ o vibratious by o {%':@: Lragm or plate or vi-
ments eould be adepted. In thiz Szure the | dbrating bedy in conlach with the iquid be-

o

el CEJT‘L"M #’iﬁlahh.ﬁhw rto Brausform the lat-

&0

3
(]

90.

LG

Be trdnsmitied fuch Lore~t, ., by Hmreaﬁ}ﬁ‘“..

105

T

Yty
(92 ]

120

T
N
¥4

3o



10

 beam is thus thrown inte corresponding vi-

5

20

23

- municates its vibratious to the alr confined in

30

42

45

O

60

‘any suit:ble photophonic receiver.with or

| strument.

‘be compressed by any suitable means which

pressure, notwithstandi he the constant escape.
~ The means shown in I‘lg

‘end of thetnbe D the latter impresses its vibra-

6

hind the jet. Jj‘hlb isshown in Fig. 7, where-

in theliguid on its way ! to the jet-tube £ passes
through a ehamber; 35, of which the frout
wall is formed by a vlbmtory late or dia-
phragm, 36. It isalsoshownin ig. 45 but in
that case the dnph agm 25 was at Some dis-
tance. "

Fig. 10 shows the jet applied to vibrate &

sl

~mirror, 37, upon which, a beam of light or |

other radiant beain is allowed to fall. The

brations, which may be rendered audible by |

without the introduction of electricity.

In Fig. 11 the radiant beam is concentrated
by a retlector 39, upon the jet-tube E, which
ig coated with Lnnp black at 38, so as to ab-
sorb the radian
be used with thetmnsmlttu' shown in Fig. 10,
or with other plmtnphenw transmitter. Ib is
preferred to useair or other gas with this in-
The jet plays upon the end of-a
mefal tube, I, in which a small-orifice is pro-
vided. lee tube is :ttijll&t{‘d so that the ori-
fice is inthe axis of the j jet. . The jet com-

the tube 1) and the sound-conveying tube N,
which e{}mmumut(s with the tul)e /. To

listener, the bell-mouth ‘at the end of the tube -
N 18 prowdwl with a diaphragm, 50.

The air to be supplied to the jet-tube may

yield a constant or approximately constant

|

)
12, for example, |
may be uscd. - The apparatus shown in this
figure is to be used at one end of a speaking- 1
mbe T, a similar apparatus being used at the
opposﬂu end.  Compressed air or gas, under
pressure, is supplied to the tube T from the
collapail}lc bag 60 through the tibe G. A
welight, 61, on tnp of the bag,creates the press.
ure. ‘The bw is -filled. nheu exhansted or
whenever desiied by means of the bellows 62,

‘having its nozzle-connected with a ])I’O]OHE;FL

tion of the tube G. “The air escapes in a jet
fromthe orifice in tnbe I, which communicates
with the tube I, The jet plays upon the per-
forated end of the tube T/, and the sounds are |
conveywd to the ear nfthclmtmmr through the

tube N, The tube T is provided at the end
with a bell mouth, 26, closed by a diaphr AL 1,

20.  On talking to the diaphragm 25 at either

el

el ——— rEr——

trons upon the confined air, which in turu
throws the jets at both Lﬂd-:: of the line into
vibrations corresponding thereto.  These vi-
brations are in turn, communicated through |
the confined air of tnbes L' N to {"[mphr OIS
50 and the cars of the listeners.. It is found
that a pressure equal to three sixteenths ()

of an nch ot water behiind the jet-orifice gives |
good results, the orifice being abeut four hun-
dredand twenty-three ten thousandths (1235
of an 1nchin diameter,and thetube upon which
the air-jet plays having an orifice of, say. one

energy. This receiver may |

T VACUUIN,

336,203

twenty- fifth () of an muh in diaweter, wu.
‘being distant from the jet-orifice one inch or
thereabout. Of course these ﬁgures aTe varia-
ble. -

Instead of duphcatmg the ap}ﬂmtuq ab the

|-distant station othersuitable transmitting andg
- receiving apparatus may be used thereat

In Flg 13 the jet playsuaponthe dmphmﬁ'm
M ofan Edison phonograph.. Thejet,asshown,
1s adapted to respond to "."ib‘fdtlml% passing

along the stretched wire B; but it may evi-
deutly be vibrated inany suitable way. Speech

or other sound may thus be recorded.

It 1s evident that the jeb may be used to re-
produce recorded specch; . also, that it conld
be used in rendering sound. vibrations visible
by means of a csmt&l:le instrument, n{'h as &
phonautograph.

In Fig. 13 the i}}l)'zmtll.s 18 demgned for nse

with a Nguid jet, butit 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

10

73

S0

oc

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 beamn, and the
prevent the air blowing into the eai of the |

like; but neither of these conditions is essen-
tigl. Thejet may act upon fluids,and the vibra-
tions may bereceived through theatmosphere.

{ Sounds (including articulafe specech) may be

0 magnified as to be audible over a room in
whieh the receiving-instrument is placed.

In Tigs. 14 and 15an air jet from the tube
1 plays upon a gas-flame, 76.  Preferably the
burner 71 is of the pin-hole kind, and is ar-

ranged with the axis of its flame perpendicu-
lar to che direction of the air jet.  The jet be-
ing produced under the conditions stated with
reference to I'1g. 12, and the burner having a
cireular orifice about the size of the jet-orifice,
the combustible gas (ordinarily illmminating-
gas) may issue therefrom under a pressure of
one-eighth (¢) of an inch of water, and the jet

may bear upon the tlame ]' ust below the apex
of the flue or inner cone.

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

TP:‘
105

110

115

able to exclude the outer part of the jet and

allow the center only to act upon the device
to be acted upon. 'This I8 effected in the ap-
paratus shownin ffig. 12 by the shape and size
of the end of the ‘tube 1/, With theapparatus
of Figd, 14 and 15 the separation is of cpurse
not effected.

Z,as in Fig. 6. In Fig. 15 the vibrations are
communicated to the jet-finid by means of a

diaphragm, 25, as in Figs. 4 and 12, The 'jeb_

might also be vibrated by impressing the vi

brations upon the Sllpp(}rtll}ﬂ‘ plate B'. The
jets can pe ineclosed in a vacuum or partml
Thus m the apparatus shown in
Fig, 8" where thejet is inan inclosed chamber,
the air may be withdrawn therefrom th:ough

the pipe P/, the pressure of the water to sup--

nly the jet bamg regulated to compensate for

120

In Fig. 14 the jet 1s vibrated by
| the varying attraction’of an electro-magnet,

125
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gases,

AN

330, 20

bhie abgence of Datk-pressurs
is {0 vibrate 2 body,such ay -a.. ::i;ewmrw m, 1t 18 |
desirable tec wprevent the ﬂf‘aﬂiﬁl&tiﬂﬂ 0f
lquid thereon, as this inte 11’51 23 niore or less
with bhe transmission OF L}.ﬂ“ vivrations, and
the apparatus shown ha hhtﬁ’%t(}lﬁ been 50 |
counstraeted or arrwwed ihﬂ.t iuid will
Lunmediately ran off, )
1t 18 not econsidered nece
o apparatis wiaieh
vtoaes, or whieh are capablaof :i’i 1zation only
for syem&l purposes, the *“‘articulatise jet-
trausiating apparatus,’’ gs it may e called,

PESA:

ti} snow jek-
“"‘&.ﬁ“{;:lu only tG

*bmz}g the best embﬂdhne% of rtim» invention.

A large pumber of Hoids may be used to
make theJeL but water, free from particles jo
suspensiqn, among hqm?d, and air among
are suitable for general  purposes.
Woen a gas is used, it may be desirable, in or-
der  to sesure adjusmzwt; to render the jet

{2
1....:

- visible, as by the introdaction of smoke. -
*Emfmg now follv described my 8 sald 1oven-

vicn and the mannersf cary ft i 6ne same info
aff fect, what { elaim ig—

i. fa the rﬂpmduetwu of apesch, the im- |
nrovement Consisting in | Jrfﬁnﬂiwtmg {roin one
vioratory medium £0 another, through a jet,
songrous vibrations similar in form $o the
sound-wavesof the spokeu woeds,gubstantially
a8 desm 1bed. | |

. 'Ihe methed oftranslating fromn one medi-
.m*r to ancther vibrations similay in form to
sound-waves, . Dy impressing the vibrations of
the former D;p{m a jet,and causing the jet toin-
press the same without destruciion of their
form upon the second medium, su L}afantmlly

a8 dcsm*zb%d

40

ﬁ

in the reproduction of speech and other

t7e i

- Sounds, the improvement eonsisting in {trans-

lating or transferring the sonorous whmimns
of one medium into another through a Buid
;°t, substantially as desertbed.

4. 'The methotd of bransmitiing bpeeﬂh anid

*'10t}"er sounds by throwing npon a hi]‘“ S0NOrcus

)
Ly

‘vibratious corresponding in form o the speech

or other sound-waves, and causing the sono-
rous vibrations transinitted to nnprm@ them-
selveg through 4 jet Bpon a vidbratory receiv-

ing medmm, substantis tly as deserihsd
rm**s:mttmg speecn |

5. Theimprovement in

and other sounds consisting in causiug a

gensitive jeb to impress npon the medium con-

stituting theiine vibmtwns stintlar in form to

the caemxd waves, substantially as deseribed.
6. The Improvement in transmitting speech

and other smmfd consisting in btransferring

~the sonorous vibrativns of one line to am‘z.nez

HO

through a vibratory jet, Lﬁmm“ntmilj ng de-
seribed,

4. The method of reproducing apeeﬁh 21111
other sounds by impressing corresponding 3 1
bragions upon 2 jeb, and causing the latter
amnwsw. upon the atmosphers vibrations L"mu
iar
are rendered substaniia

andible, y as de-

seribed,

W.ﬁ@u the jeb |

in torm thereto, whereby the vibrations

|

The methf}d of impressing vibrationa
smu]av in form to sound-waves upen & vibra-
| tory medinm throngh a jet, by impressing the
vibrations upon the jet-fiuid near the jet-ori-
| tice, ang musmwthe continuous portion of the
| det ab it outer part to act upon said medium,
| substantially as described.
| U, The method of transferring the vibra-
{ tions of a jet toa vibratory medium,whereby 73
3 bhe same may be made evident by reeceiving

th e impact of the continnous portion of the
i jet upon o vibrstory body constituting or
f ﬁmmemed with said median, substantmily
as deseribed,

210, Themeihod of tm*om ajet into vibra-
tions eewe%pnndmg 0 sound waves by im-
pressing simiiar vibrations upon the device
L Or ma mrml iz which the iet-orifice ig formed,

substantiaily as described. |

11, Thae j.mpwvemem; in tmnsmlttmg in-
telligence consisting in Impressing upon a jet
vibrations raﬂpre&wmmg the message or gignal
to be transmitied, and causing the said jet to
act upon a vibr stmry medium connected with
or forming part of the line, substantially as
described.

i i2. The 1mpmvemeﬂt in tmﬂsmittmg in-
! telligence consisting in thmwmg upon & iline

70

Sol

S A m,

g0

vibrations Nprmﬂntmg the message or signal
to be trapsmitted,and cansing the said vibra-
£10ons to linpress 1h@mS?lV€‘S upon a jet,which
acts upon the receiving medinm, substantmlly
as ﬁ@%ﬂ'?‘ihtd

i3. The improvement in trammlttlnﬁ in-
telligence consisting in throwing upon a line
vibrations representing the message or gignal
to be trunsmitted, causing the said vibrations
to impress thems alv&s upon & jet,and causing
bhe said jeb to act npop a vibratory medinm’ 105
conne ed with or forming part of a second
line or constituting 2 continuation of the
former, substantially as deseribed.

14. The 1mprovement in trapsmitting in-
telligence consisting in acbmg over one line 110
upon the flnid of & J&"*i‘ snd causing the latter
to act upon another lingor mntmmbwn ofthe
former line, substantially as deseribed.

13, The fambimtmn with. a line for the
mtel]wenﬁe of 2 jet-trans-

95

1.0

e e et o B e e, .0 1 T L Ul i B .

—

transmission of
iabing dpp&ldtﬁ“mbuﬂ?) 18 i:e say. provided
| with a jet-orifice, and 3 passage or chambel
for snpplying fluid under pressure to said ori-
fiee, and fursher provided with meang for va-
rying or responding to variations insaid jet—
',.-mr*bwt yntially a8 described.
16. The combination, with a line for the
| ransmission of speech and other sounds, of
a jet-translafing apparatus, comprising means
l {01 traml.f...mw or transierring from one sub-
sfance t muhm tnrough th@ intermediary
z of a jeb wuwtmm sinni,a,r in form fo souxnd-
o | waves, substantially as deseribed. |
| 17. The combination, with the jet-produc:
iny means, of g device ca.rw-e’ﬂrf?dd in the path
0 1 ueL and means  of vransferring tc a
| second deyics or confined. medmm the movsa:

115
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1S jet produced, substantially as deseribed.

20
25

30

40
5

50

ous portion of the th

ments of 'said former devies under the VALY -
ing impact of the jet, sub%tdnbmlly as de-
scubed |

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

L 18 The comtination, wit) jet- pmﬁucmw
means and means.for impressing - vinrations
similar in forny to sound-waves on the jet, of
means for subjecting a receiving medium to
the action of the continuous portion of the

20. In an apparatus or system for transmit-
tmg speech and other sou m]q,a small stretched

‘membrane of flexible elastic and extensible .
material—such as soft vuleanized thin sheet-
rubber—in combination w ith means for con- .

centrating the impressing vibrations in . the

center of such menmbr: ane, snbsrantmliy as de-
scribed. |

21. A jet- tra,mlatmﬂ‘ apparatus proy ided

with a jet-orifice, a passage or chamber for

supplying fluid lmder pressure to said orifice,

and means. for subjecting a vibratory medmm |

to the action of the jet fmm said orifice; said
apparatus having the’ parts arranyet, '!.‘s ex-
plained, so that the vibratory medlmn to be
1mpresned will be azted upon by the countinu-
substantially a3 e
seribed.

22. The combination, with devwes for pro-
ducing a jet and impressing vibrations there-
upon,of isolating means for excluding the in-
fluence of foreign vibrations on said Jet suh
stantially as deserlbed

23. In a jet-translating apparatus, the jet-
tube. in eombination with a vibr Ltory sapport
by which the same is carried substantmlly S
described.

24, The combination, mthavlbmtm'vpldte_
or diaphragm, of a jet-tube earried thereby,
substanfially as deseribed. |

25. The combination; with the means. for
producing a jet and llllp“l.lt:ln{r vibrations
thereto, of a sound - conveying tube and a
membrane or diaphragm at one end of said
tube in the path of the jet, substantially as
described.

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

!

:—335.203

to, of the sound- mnveymg tube and the mem.

brane or diaphragm at the end of the tuhe,
said membrane ordiaphragm being arranged,
as explained, 8o as to be acted upon by the
continuous portion of thmet ‘subsvantially as
deseribed.

27, Inasystem or apparatus for producing,

reproduicing, transmitting, recording, or ren-
dering vls_a.lblt, SOLOTous mbrataous, the comn-
bination of 2 vibratory plate or diaphragm

means for receiving and cmwen:w the vibra-
tions of said jet, Substdntmliy as described.

55

.and- the- jet-tube carried thereby with the

28. The eombination, with the jet-tiibe and

{ means for supplying fuid thereto, of an anto-
| matie ceck in the supply-pipe plomded with

retracting means, sach as a spring, for actuat-

Ing the same when released, Sllbsahll]tlduy as

deqorlhed
25.. The combination of a w.hmtm y plate,

tube, and a membrane or diaphragm at the

end of said tubein the path of the jet, sub-.

st.a,ni'la]]v as described.,

'30. Thesound- conveylngtubehawnw a thin
membrane of elastic material—such as a sheet
of. 1*ubber—-stretehed over the end, in combi-
nation with means for causing & &eu%itwe jet

to play on said me*uhr-me subsl;fmma.lly as -
_descrlbed |

31. A transmitter of sonorous v1brat10n3

jet-tube’ carried thereby, ‘a sound-conveying .

75

86

containing a uid jet for amplifying thesanie 8z

without &ubsmntml 10-’-33 of character, as set

| forth.

32. In an apmmtus for transmlthmg 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 jeb-tube, of a filter for removing bubbles

or solid particles from the Jet liqmd subsmn-
tially as described. -

33. The automatic cock and switch comprls
ing, in cowmbination, a cock or valve,.an op-

erating-arm pmmdtd with a hook or fork at
and electr 1(,3,1 con-

the eud, a retractile spring,
tacts, c'.ubsmntmlly a8 dese; 1bed. _

In testimony whereof I have Slg‘ﬁ&d this
specification in the presence of two Bubscrlb-'

mg witnesses.
CHIOHESTER A BELL.
Witnesses: -
C. J. HEDRICEK,
PRILIP MAURO.

>
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