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UNITED STATES

PATENT OFFICE.

GIANNI BETTINI, OF NEW YORK, N. Y., ASSIGNOR, BY DIRECT AND MESNE

ASSIGNMENTS,

‘TO THE LYROPHONE COMPANY, OF WEST VIRGINTIA.

PHONOGRAPH.

SPECIFICATION forming part of Letters Patent No. 618,390, dated January 31, 1899,
Application filled February 11,1887, Serial No, 622,887, (No model) |

To all whomw it may concermn:

be it known that I, GTANNI BETTINT, of the
city, county, and State of New York, have in-
vented a newand useful Improvementiin Pho-
nographs, of which the following is a specifi-
cation, reference being hadto the drawingsac-
companym o and formmO* a part thereof

The present invention relates to new and

improved apparatus for recording and repro-

ducing sound, and has for its object to pro-
vide a construction which may be used for
recording sound and 1epr0dncmﬂ' the same
either in the same or a magnified volume, and
this by means of simple mterchan geable partb
capable of use in the same construction. De-
sides this the present invention provides a
new and improved asgsociation of sound re-
cording and reproducing parts, as the stylus-
dlaphragm and sound-chamber, as well as
means for controlling the move_ment of the
stylus with and yet independently of the re-
cording-cylinder. One of the constructions

~ of the present invention enables an immedi-

30

ate, exact, and loud reproduction of the vibra-
fion produced by the record to be converted
1into sound without any intermediate mech-
anism. 7The sound-producing diaphragm of
the reproducing mechanism. has supported
upon 1t without contact with any other body
the reproducing-stylus. This reproducing-
stylus being directly connected to the dia-
phragm and, by preference, centrally located
with reference to said diaphragm, conveys

- directly tothe diaphragm the recorded sound-

35

40

vibrations. The stylus follows the recorded
sound-vibrations by the spiral of the cylinder
itself and is therefore always exactly in reg-
ister. 'The sound-amplifying horn connects
directly with the diaphragm and is supported
by the stylus, its weight being carried to the
styvlus through the diaphragm. The dia-
phragm therefore performs directly the dou-

dle funetion of supporting the horn and of

causing it to follow the spiral of the record,
this effect being produced by the force con-
veyed directly through the diaphragm to the
horn from the moving stylus. An equally
good result cannot be accomplished in a ma-

chine in which the diaphragm does not rest |

18 some Intermediate vibration-transmitting
mechanism, such as a pivoted lever.

- directly ﬁpon the record and in which thei'e 50

In the drawings I have illustrated a con-

struction embod ying the features of the pres-
ent 1nvent10n, in whlch-———-

Figure 1 is a side elevation, certain parts
being In central vertical section. Fig.21s a

-similar view showing a different arrangement
of parts.

Fig. 3 is a plan view of the devices
Fig. 4 is a section along
I‘w* 5 1S a detml view, in

shown in FKig, 2.
line 4 4 of Fln 1.

vertical sectwn, of p&rts shown in I‘1W‘“*~1- but I

showing a modified form of tensmn-spl ing.
Fig. 6 is a detail view, partly broken away,
of a device for converting a rotary motion
into a lateral motion and imparting the same
to the stylus-carrying part at a rate propor-
tional to the speed of rotation.

Like letters of reference refer to like parts
of the several views of the drawings. |

Referring to the drawings in detail, 1 rep-

be in any desired form; butit is shown as he-
ing made in the form of the conventlonal rep-
resentatlon of a lyre.

2 represents a motor for actuating the spool
carrying the record-cylinder, thisbeingofany
character and here shown as a spring-mofor.

A governor 3 is shown for controlling the
movements of the motor, this governor bemﬂ'
likewise in any desired form.

A spindle 4 is provided for carlymﬂ‘ the
record-cylinder spool 5, sald spindle being
supported at one end only on a standard 6.
The spool 5 has formed on it a portion 7,
adapted to receive a belt transmitting rotary
motion from the motor 2. On the spool is a
worm-wheel 8, meshing with a part 9 to give

lateral motion to the stylus-carrying part.

10 represents the record-cylinder, which is
composed of any plastic material suitable for
receiving and preserving a graphicrepresen-
tation of the movements of a sound, the dia-
phragm transmitting to it by a stylus.

Suitably positioned on the base is a post
11, adjustably secured in place by means of
a screw 12, passing through a slot 18.
post is for the purpose of interchangeably

This
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resents the base of the instrument, which may
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supporting different forms of sound-record-
ing and sound-reproduecing parts, and for this
purpose is provided with a threaded socket 14.

Situated over or approximately over the
central line of the record-cylinder are the de-
vices which transmit the sound-vibrations to
the recording-cylinder and which, acting con-
versely, reproduce them. These devicescon-
sist of a sound-chamber 15, having a dia-
phragm 16, to which is attached or integrally
formed a stylus 17.

The construction here illustrated as em-
bodying the invention is so constituted as to

‘be capable of use with different forms of

sound-conduits, whether for the purpose ot
transmitting sound-waves to the diaphragm
to be by it graphically recorded on the cylin-
der through the medium of the stylus or for
the purpose of reproducing from the record-
eylinder the sound-waves so recorded. Ior
instance, in Fig. 1 a bell-mouthed tube or
megaphone 18 is shown, which may be used
asareceiver for collecting, concentrating, and
directing upon the diaphragm sound-waves
entering it or may be used for the purpose of
reproducing, magnifying, and distributing
from the recording - cylinder sound-waves
oraphically represented thereon. This bell-
mouthed tube is pivoted at its flaring end
upon a stem 19, passing through 1t and hav-
ing a threaded head 20 serewing into the
socket 14, the narrow end being connected
with the sound-chamber by means of a nip-
ple 20.

In Figs. 2 and 3 the instrument is shown as
designed for use in connection with an ear-
tube. FIor this purpose the post 11 supports
an extension 21, which is shown as secured
to said post by means of a threaded projec-
tion 22, screwing into the socket 14. Secured
to the extension 21 is a bracket 23, which is
provided with a tube-section 24, into one end

. of which fits a flexible ear-tube, the other end

45

50

55

60

receiving a tube 25, having a pivot-point 26
fitting a recess in the extension 21, the other
end of this tube fitting into and carrying

-the sound-chamber, with its diaphragm and

stylus.

When the instrument is used as a sound-
recorder, it is essential that motion be given
to the stylus in a direction longitudinally of
the revolving recording-cylinder while the
stylus is in contact therewith; and also when
the instrument is used for the purpose of
reproducing sounds previously recorded and
oraphically represented on the record-¢ylin-
der it is desirable (although not essential)
that the stylus should be guided and con-
trolled to follow the record-line of sound rep-
resentations independently of the guiding
action such line would have upon fthe sty-
lus if it were left free to be guided thereby.
These objects are accomplished by means of
the worm-wheel § and part 9. This part 91s

formed of some material which may be easily
serrated or indented, such as wood, and 18
provided with corrugations or teeth which are

618,390 -

' the reciprocal of or are adapted to engage the

spiral of the worm-wheel 8 to transform from
the rotary motion of said wheel to the stylus
a movement longitudinally of the recording-
cylinder at a rate corresponding to the rate
of revolution of the record-cylinder, said cor-
rugations being formed in the piece 9 by
pressing the same in contact with a worm-
wheel similar to the one with which 1t 1s de-
signed to coact when in operation. ‘The part
9 is cuided in its lateral movement by &
orooved friction-roller 27, carried on a sup-
port 28, which support extends transversely
across the instrument and is provided at the

opposite side with a friction-roller 29, which

supports and guides a rod 30, attached to the
stylus-carrying part. (SeeFig.1.)
9 is secured to the stylus-carrying part on the
opposite side. |

An important feature of the present inven-
tion consists in the devices by which tension
is imparted to the stylus-carrying part to
cause the stylus to be kept in contact with
the record-cylinder with a nniform degree of
pressure. It is essential to the best opera-
tion of the instrument that the stylus should
bear upon the record-cylinderalways at right
angles to the axial line of said cylinder and
without any inclination, and as the stylus
moves across longitudinally from end to end
of the record-cylinder about a center of rota-
tion the tension device to exert the required

tension must be one which varies correspond-

ingly. To provide for this, I have devised
the constructions illustrated in the drawings,
that construction shown in Figs. 1 and 2 con-
sisting of a rod 31, provided with arms 32,
pivoted in line with the point about which the
stylus-carrying part oscillates. To the end
of the arm 31 is secured a spiral spring 3893,
whose other end is attached to the stylus-car-
rying part. By this construction it will be
seen that the spring exerts a constant tension
upon the stylus-carrying part, and the arm 31,
moving about the same center of oscillation
as the stylus-carrying part itself, causes the
spring to exert upon the stylus, through the
medium of its support, a pressure always at
right angles to the axial line of the record-
cylinder, whatever the position of the stylus
may be, and this irrespective of whether the
instrument is placed in a true horizontal po-
sition or not. In Fig. 5 I have iliustrated a
modification of this tension device, in which
the spring, instead of being secured to a rod,
as in Figs. 1 and 2, is secured directly to an
eye 34 in line with the pivotal point of the
stylus-carrying part. |

While I have deseribed the use of the worm-
wheel 8 and the part 9 for the purpose of con-
trolling the movement of the stvlus-carrying
part longitudinally of the recording-cylinder

“both in the operation of recording sound and

reproducing it, it is only absolutely essential

when the instrument is used for the purpose

of recording sound; but the use of these parts
for controlling the movement of the stylus

The part
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during the operation of reproducing sound is

an advantage in that the stylus is compelled
to follow the line of sound representations
upon the cylinder absolutely, as it 1s con-
trolled by exactly the same devices which ae-
tuated it daring the operation of recording
the sounds, so that danger of the stylus leav-
ing the line or groove of sound-records is ob-
viated and the danger of injuring the cylin-
der by the stylus leaving the record-line and
abrading the surface of the cvlinder 1s done

away w1th

What is claimed as new is—

1. In an instrument for recording and re-
producing sound, the combination. of a sound-
chamber havmﬂ adiaphragm carryingastylus
and located in juxtaposition to the record-
cylinder, of an adjustable post consisting of
a fixed part 11 and the removable part 21 and
sound-conduits of different forms adapted
tobe interchangeably supported thereby, sub-
led.

2. In an instrument for reproducing sound,
a pressure device consisting of a rod havi mﬂ'
pivotal arms in line with the pivotal point
of the stylus-carrying part, and a spring at-

tached to sald rod and to the stylus-carrying |

- part, substantially as specified.

producing sound,

o'

3. In an instrument for recording and re-

mvoluble recor d-sm face, of a sound-chamber
carrying a diaphragm and stylus, a pivoted
sound-conduit havmw 1ts free end supported
only by the sound- chamber and its stylus,

means for moving the pwoted sound-cham- 35

ber and stylus a,bout the pivotal point, means
for pivotally supporting different forms of
sound-conduits, and a pressure device oper-
ating to cause the stylus to press upon the

record-cylinder at right angles to the axial 40

line thereof thr 011ﬂh0ut 1ts path of move-
ment, 5ubstant1a11y as described. |

4. Inan instrument for reproducing sound,
a pivoted stylus-carrying part, and a pressure

device consisting of a rod having arms piv- 45

oted 1n line with the center about which the
stylus-carrying part oscillates, and a spring
secured to said rod and to the stylus-carrying
part, substantially as specified.

In testimony whereof I have gsigned my 50

name to this specification in the presence of

| two subsecribing witnesses.

| GIANNI BETTI\TI
' W’itnesses:
E. D. GREENE,
B. L. CLARKE.

the combmamon with a 30
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