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SPECIFIOATION forming part of Letters Patent No.538,262, dated April 20, 1895.
Application filed December 13, 1894, Serial .Nm531,679. (No model.)

To all whom it may concerm:

Be it known that I, FRANCIS S. IXINNEY, a
citizen of the United States, residing at Pe-
quanaec, county of Morris, and State of New
Jersey, have invented certain new and use-
ful Improvements in Phonograph-Recelvers
and other Sound-Conducting Tubes, fully de-
secribed and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

The especial object of the present inven-
tion is to provide an improved recording ap-
paratus of that class known as phonographs
or graphophones, producing a record of sound
waves by a style operated through a vibrat-
ing diaphragm by the sound waves to be re-
corded, the record thus produced being In
turn used in the same or another machine to
reproduce the recorded sounds, the present
invention relating particularly to the re-
ceiver or sound conducting tube through
which the sound waves are transmitied to the
diaphragm. "Theimprovements constituting
the present invention, however, are appli-
cable also to other classes of sound conduct-
ing tubes, such as speaking trumpets, tele-
phone transmitters, &e., and the invention
considered broadly includes such construc-
tions embodying the improvements.

As the invention relates especially to and
consists in part of an improved phonograph
receiver, the improvements will be deseribed
especially in relation thereto and illustrated
as embodied in such a construection. |

In another application, Serial No. 509,791,
filed May 2, 1894, 1 have described and
claimed a phonograph receiver closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing transversely to the direction in which
the sound waves enter, the general form of
the receiver, therefore, corresponding to that
of an animal’s ear in that the sound waves
enter against the wall at the back of the ear
and pass from the receiver at its base.

The present invention consists in part of
improvements in this class of receivers, and
for a full understanding of the invention, a
detailed description of a construction em-
bodying the same as applied in its preferred
form to a receiver such as above described
and to another class of receivers, will now be

—

I given in connection with the accompanying

drawings forming a partof this specification,

and the features forming the invention will :

then Dbe specifically pointed outinthe claims.

In the drawings, Figure 1 is a front view
of a phonograph recording apparatus pro-
vided with a receiver of the preferred form
embodying the invention. Iig. 2 1s a side

view. Fig. 3 is a longitudinal section of the
receiver. Figs. 4 and 5 are cross sections on

respectively the lines 4 and 5 of Ifig. 1,0n an
enlarged scale. Fig. 6 is a side view of a re-
ceiver of another class embodying certain fea-
tures of the invention. Fig.7is an end view
of the same.

Referring to Figs. 1 to 5, A is the phono-
graph or graphophone, which may be of any
form desired, that shown being the well
known Hdison phonograph. To the dia-
phragm frame B of this phonograph 1s at-
tached thereceiver C so thatthe sound waves
entering the receiver are transmitted to the
diaphragm which ¢perates the style. “l'his
receiver has an opening at the front through
which the sound waves enter and 18 closed at
the back opposite the opening, which back is
curved or inclined downward and curved 1n
cross section,the receiver gradually contract-
ing to form a funnel connected to the dia-
phragm frame at its smaller end, directly, or
by a short tube. At the base of the opening,
or top of the funnel, the receiveris preferably
provided with a short slit 1, as shown.

The receiver, and especially 1ts upper part,
is preferably made of resonant or sonorous
material, which may be of any suitable char-
acter, but I have secured good results with
thin metal. It may be made thicker or oth-

“erwise strengthened at the lower part.

h

The receiver is shown quite large, such as
is preferably used in recording singing, but
it will be nunderstood that the invention is ap-
plicable also to smaller receivers.

The particular curveor incline atthe back
of the receiver and the taper of the funnel
shown are not absolutely essential, although
excellent results have been secured with a
receiver of the form shown in these figures,
and this form is preferred, but 1t will be un-
derstood that variations in the form may be
made.

The receiver, so far as above described, 1s

60

70

80

CO

100




| §o.

15

20

25

30

33

40

50

53

6

L

538,262

or may be substantially the same as shown | ecurved or spiral path to the first lip within

and described in my application above re-
ferred to.

In accordance with the present invention,
the receiver is provided with one or morelips
for the purpose of securing an increased vol-
ume of sound by reinforeing and concentrat-
ing the sound waves, the lip or lips being
placed in proper relation to the opening and
funnel to receive the sound waves or some of

them and transmit them into or through the:

receiver properly for effect upon the dia-
phragm. I have found that much improved
effects are produced by the use of a single
lip placed outside the opening at which the
sound waves enter the receiver so as to guide
or transmit 1nto the receiver some of the
sound waves. Detter effects are produced,
however, by the use inside the receiver of a
lip or lips, so formed as to guide or transmit
the sound waves into or through the funnel,
and this effect is improved greatly by the
addition of one or more lips within the fun-
nel so formed as to guide or transmit the
sound waves therefrom through the funnel

-properly for action on the diaphragm. The

best results are secared by the combination
of a lip outside the opening and two or more
lips inside and arranged longitudinally of the
receiver, s0 as to receive the sound waves
successively and guide or transmit them
through the receiver to the diaphragm. T
have found, also, that an improvement in the

result is secured by placing below each of the

lips within thereceiver asmall pocket formed
by a ledge projecting from the wall of the re-
celver within the funnel and provided with a
slight depression.

‘the lips may be formed of any material
suitable for use in the transmission of sound
waves, as described, the material used being
preferably of such resonance as to secure as
largely as practicable the effect of fortifying
or increasing the amplitude of the sound
waves. I havesecured excellent results with
thin highlyresonant metal, such asbrass, and
this is recommended. The pockets also are
preferably made of the same material.

The position and form of the lips may be
varied to some extent and satisfactory results
be secured, and, as stated above, the number
of lips used may be varied. It is preferable,
however, that the lips should Be curved so
that each forms a part of a long spiral, thus

acting to guide the sound waves through the

funnel, and that the successive lips, where
two or more are employed, be so arranged on
opposite sides of the receiver and on such spi-
ral curves, that the sound waves are guided
by each lip to the next lip, and so on through
the series of lips, this being found to secure
a greatly improved result. It will be found
an important feature, also, especially in re-

‘ceivers of the special class deseribed and

claimed in the application above referred to,
to form the rear wall of the receiver on such

the receiver by which the sound waves are
transmitted onward. Where an outer lip is

employed, this will preferably form a prolon-

gation of said curve on one side of the re-
celver, this outside lip also being curved on
a long spiral extending longitudinally of the
receiver. 'I'hig feature of spiral gunides for
the sound waves is an important part of the
invention, broadly considered and independ-
ently of any special form of construction by
which such guides for the sound waves may
be provided,

The construction shown in Figs. 1 to 5 em-
bodies all the features of invention above de-
scribed 1n a form which I have found efficient
and which wiil now be fully deseribed.

Thewall of thereceiver Ciscurved outward
at one side of the opening at which the sound
waves enter, so as to form a curved lip ¢ ox-
tending from the top of the receiver down
nearly to the top of the fuunel, thislip a be-
ing curved on a long spiral from its top down-
ward and through its upper part forming a
curve which is continuous with the curve 10
of the rear wall of the receiver, which, as
shown in Fig. 4, is a eurve of decreasing ra-
dius terminating at the opposite edge of the
opening. The wall of the receiver on the op-
posite side of the opening is curved inwardly
to form a lip b at the end of the curve 10 and
which extends downwardly in a long spiral
curveand terminates within the funnel a short
distance below the slit 1, this lip being so
formed and positioned as to receive the sound
waves and guide them downward to the fun-
nel. Ontheoppositeside of the receiver from
the lip O and preferably commencing a short
distanceabovethe funnel, as shown, is a third
lip ¢ of substantially the same form as lip 0
and extending nearly to the lower end of the
funnel in the construction shown, this lip act-
1ngto guide or transmit sound waves received
thereby through thefunnel. Just below each
of the lips b, ¢ in the construction shown, is
placed a pocket, these pockets 2, 3, being
shown as formed by depressions in a small
ledge projecting inwardly from the front wall
of thereceiver and formed integral therewith.
These pockets, however, while desirable, are
not essential, and may be omitted, or may be
formed in any other suitable manner, as by
securing a piece of suitable material tothe in-
side of the receiver.

It will be understood that the lips a, b need
not be formed by curving the edges of the re-
ceiver,as shown, although this forms a simple
and efficient construction, but that they may
be formed by attaching properly shaped piceces
to the receiver, and that, as above stated, the
number and position of thelips may be varied
and will depend somewhat upon the size and
form of the receiver to which the lips are ap-
plied.

In Ifigs. 6 and 7,T haveshown a construction
embedying the broad featuresof theinvention

a curve as to guide the sound waves in a { asapplied to phonograph receivers of the com-
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the sound waves are received at the large end
longitudinally of the funnel. As shown, this
receiver D is provided with four lips d, ¢, f, g
each formed on a spiral curve on the inside of
the receiver and arranged 1n series longitudi-
nally of the funnel so as to receive the sound
waves successively, the successive lips being
placed on opposite sides of the funnel. At
the inner end of each of these lips is placed a
pocket 2, substantially the same as previously
described 1n connection with Figs. 1 to 5, but
1t will be understood, however, that, as in the
construction previously deseribed, these pock-
ets may be omitted. It will be understood,
also, that, in phonowmph receivers of the form
shown in igs. 6 and 7, the number and post-
tion of the hps may be varied, but the form
shown will be found to produce excellent re-
snits.

What 1s claimed 18—

1. A sound eonducting tube, having one or
morelips extending lonﬂ*ltudmal]y of the tube
and arranged to receive and transmit the
sound waves, substantially as deseribed.

2. A sound conducting tube, having one or
more lips within the tube extending into the
passage for the sound waves and longitudi-
nally of the tube and arranged to receive and
transmit thesound waves, substantially as de-
seribed.

3. A sound conducting tube having one or
more spiral guides for the sound waves extend-
ing lonmtudmallv of the tube, substantially
as descrlbed

4. A sound conducting tube having a series
of spiral guides within and extending longi-
tudinally of the tube, substantially as de-
scribed.

5. A sound conducting tube, having one or
more lips within the tube extending into the
passage for the sound waves and curved 1n a
spiral extending longitudinally of the tube
and arranged to receive and transmit the
sound waves, substantially as described.

6. A sound conducting tube having a series
of lips extending longitudinally of the tube
and arranged to receive the sound waves suc-
cessively and transmit them through the tube,
substantially as described.

7. A sound conduecting tube having a series
of lips curved in a spiral extending longitudi-
nally of the tube and arranged to receive the
sound waves successively and transmit them
through the tube, the successive lips being ar-
ranged on opposite sides of the tube, substan-
tla,lly as described.

8. A sound conduecting tube ha,vmﬂ* one or
more lips within the tube extending into the
passage 1tor the sound waves and longitudi-
nally of the tube and arranged to receive and
transmit the sound waves, and a pocket, as 2,
at the end of the lip or lips, substantially as
described.

9. A sound conduetmff tube having a series
of lips curved in a splral extending 1011&11:11(11-

“mon form having a conical funnel in which | sound waves successively and transmit them

through the tube, the successive lips being

‘arranged on opposite sides of the tube, anda

pocket, as 2, at the end of thelip or lips, sub-
stantially as described.

10. A sound conducting tube closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing transversely to the directionin which the
sound waves enter, and having one or more
lips extending longitudinally of the tube and
arranged to receive and fransmit the sound
waves, substantially as described.

11. A sound conducting tube closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing transversely to the direction in which the
sound waves enter, and having one or more
lips inside the receiver extending longitudi-
nally of the tube and arranged to receive and
transmit the sound waves, substantially as
described.

12. A sound conducting tube closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing Ll‘a,nsversely to the direction in which the
sound waves enter, and having a lip at the
side of and outside the opening andoneor more
lips inside the receiver extending longitudi-
nally of the tube and arranged to receive and
transmit the sound waves, substantially as
described.

13. A sound conducting tube closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing transversely to the direction in which the
sound waves enter, and having one or more
lips inside the receiver extending longitudi-
nally of the tube and arranged to receive and
transmit the sound waves, and having a
pocket, as 2, at the end of the lip or lips, sub-
stantially as described.

14. A sound conducting tube closed at the
back of the opening for the sound waves and
having its funnel extending from said open-
ing transversely to the direction in which the
sound waves enter, and having a series of lips

~curved in a spiral extending longitudinally

of the tube and arranged toreceive the sound
wavessuccessively and transmit them through
the tube, the successive lips being arranged
on opposite sides of the tube, substantially as
described.

15. A sound conducting tube closed at the
back of the opening for the sound waves and
having a funnel extending transversely to the

direetionin which the sound waves enter, and

having the back curved from one side to the
othertransverselytothefunnelandonacurve
of gradually decreasing radius, and a lip
within the tube terminating said curve and
curved in a spiral extending longitudinally
of the tube, substantially as described.

16. A sound conducting tube closed at the
back of the opening for the sound waves and
having afunnel extending transversely to the

nally of the tube and arranged to receive the | direction in which the sound waves enter, and
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having the back curved from one side to the
othertransversely tothe funnel and onacurve
of gradually decreasing radius, substantially
as described. |

17. A phonograph recording receiver closed
at the back of the opening for thesound waves
and having a funnel extending transverselyv
to the direction in which the sound waves en-
ter and having one or more lips inside the
opening extending longitudinally of the re-
celver and arranged to receive and transmit
the sound waves, substantially as deseribed.

13. A phonograph recording receiver closed
at the back of the opening for the sound waves
and having its funnel extending from said
opening transversely to the direction in which
the sound waves enter, and having one or
more lips within thereceivercurved in a spiral

~extending longitudinally of the receiver and

20

arranged to receive and transmit the sound
waves, substantially as desecribed.

19. A phonographrecording receiverclosed
atthe back of the opening for the sound waves
and having its funnel extending from said
opening transversely tothe direction in which
the sound waves enter, and having a lip b in-
side the opening arranged to transmit the
sound waves therefrom into the funnel, and
a lip ¢ in the funnel arranged to transmit the

3o sound waves through the funnel, substan-

tially as described.

20. Aphonograph recording receiver closed |

T

|

538,262

at the back of the opening for thesound wavaes
and having its funnel extending from said

opening transversely to the direction in which 3s

the sound waves enter, and having a lip a at
the side of the opening arranged to transmit
the sound waves therefrom into the receiver,
a lip b inside the epening arranged to trans-
mit the sound waves therefrom into the fun-
nel, and a lip ¢ in the funnel arranged to
transmit the sound waves Lhroun'h the fu nnel,
substantially as described.

21. A phonograph recording receiver closed
at the back of the opening for the sound waves
and having its funnel extending from said
opening tl*a,nsv rsely to the dlreetlon in which
the sound waves enter, and having a lip « at
the side of the opening arranged to transmit
the sound waves therefrom into the receiver,
a lip 0 inside the opening arranged to trans-
mit the sound waves therefrom into the fun-
nel, a lip as ¢in the funnel arranged to trans-
mit the sound waves through the funnel, and
a pocket below each of the lips 0, ¢, substan-
tially as deseribed.

In testimony wher eof I have hereunto set

my hand in the presence ot two subscribing

witnesses, |
FRANOIS S, KINNEY,
Witnesses:
T, F. KEHOE,
C. J. SAWYER.
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