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“Be it known that I, Bowarp F. Suug, a
citizen” of “the ~United States, residing at

- 'Washington, District of Columbia, have in-

vented new "and ‘useful Improvements in
Ny Ty R .. N AR Py
Sound Recording and Reproducing Mechan-,

“jsms, of which 'the following is a specifica-

“ 10

tion. B
“This invention relates to, talking - ma-
chines, more particularly to that type in

* which a flat disk is employed for receiving a

. record ini the forni of a laterally wavy spiral

"5

groove of uniform depth cut into the disk hy
a stvius ope'if;},t‘_ed, by a vibrating diaphragm.
" The object of the invention is to inprove
the reproduction of recorded sound Ly pro-

 viding suitable means of simple and positive

20

construction attached to the diaphragm of a
taiking-machine which will ¢ause the record- ' :
! 18 carries a stylus 19, adjustable within said

ing or transeribing stylus to travel in a direc-

“tion at a right angle to the vibratory move-

ment of the diaphragm and with a shorter

- amplitude 'of 'vibration. ~With this con-

;25

struction is combined a straight uninter-
rupted passage for the sound-waves fromthe

“-diaphragm for a sullicient ‘distance to pre-

vent them from being broken or. muffled be-
fore they are bent out of their cousse. '

“The invention further consists in. the con- :

30 struction, combination, and arrangement of .

“parts, such as will be tiiily described herein-

. “after and pointed out in the claims.
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In the gccompanying drawings, Figure 11s

a view in side elevation of a portion.of a

talking-machine with my invention appiied
thereto. Fig. 2'is a plan view of the same. |
the gound-box and re-’

Fig. 3 is afront view of

- tording and reproducing mechanism on en-
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" yiew of a detail of the invention.

45
“50

55

larged scale. Fig, 4 is a side ‘view. of the
same, partly in section.
Fig. 6is g

sectional view on the line ¢ o of Fig. 4.

S The mimeral T indicates the usuai box or.,
case, in which
N ]

is placed the operating ‘mech-
anism for rotating: the record-disk 2. T
recording and reproduding mechanism 1s in-

dicated at 3, attached to the horn 4 or other, . s19 i
] ‘ normal position, ‘a flat spring 22, secured to

sound-teceiver by means of a bali-joint 5.

The recording and reproducing mechan-

ism 3 comprises 4 sound-box. 6 of the usyal

ceylindrical form, cartying a vibratory dia-

phragm 7, and a tube 8;. projecting cengrally
{rom the rear of the sound-hox in a straight
line and opening thereinto behind the ‘dia~
phragm. - : e

" On one side of the sound-box 6 and sub-

Tig. 5.is & plan

The

t stantially in the plane of the diaphragm 7 is
journaled a vertical pivot or shaft 14, prefer-
abiv contained within a casing'15.- The ends
of said pivot are pointed and rest in sockets

passing through the top and-bottom of. the
casing 15.  In place of the casing lugs may.
project from the side of the sound-box to re-
‘ceive the screws. Secured to.the vertical
pivot 14 is a stylus-lever 25, one arm 17 ex-
‘tending horizontally in front of the dia-
phragm 7 and'attached thereto at its center
and so shaped that it will. pass around:the
edge of the sound-box without touching it:
A secondi or stylus arm 18 projects down-
wardly and forwardly at an angle to said
pivot in the direction of Totation of the Tec-
ord-disk and forms a right angle with the
arm 17 when séen in plan.- The stylus-arm

' serew 20. The stylus-arm 18 and stylus 19
! are in the same vertical plane as the pivot 14,
E but at'an angle thereto, as clearly illustrated
'in Figs. 1 and 4. As thus arranged thie sty-
“lus 19 as it follows the wavy groove in the
i record-disk oscillates the vertical pivot-14in
a horizontal direction, which in turn vibrates
the horizontal arm 17 and the diaphragm 7,
to whichsaid arm is attached. .

Tt is to be observed that the point of at-
' tachment of the arm 17 to the diaphragm is
at a. greater distance from the axis of the
pivot 14 than is the point of the stylus 19.
‘ This is important from the fact that-when
the machine is making a record the am li-
tude of vibration.of the stylus-point is less
than that of the diaphragm, from which it
follows. that when the record  is reproduced
the stylus has a shorter distance to travel
| than would be the case if the afms 17 and 18
extended an’ equal distance from their axis.
By this construction a better and purer tone
18 prfodu‘ced‘ and the “life’” of the reeord-disk
is increased. o

To restrai
the stylus 19

1 the amplitude of vibration of
and return the diaphragm 7 to
the casing 15 near its lower end, extends up-
wardly and bears against a bar-or glate 21,
attached to the pivot or shaft 14. (See Figs.
4and 6.) . : )

formed in the ends of adjusting-screws 16,
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'arm 18 and secured theéreto by a-thumb- -
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A sléeve 9, forming a part of the horn 4 or

| other sound-receiver and adapted to slide or
fit over or within the tube 8, has secured to it
one of the elements of the ball-jomt 5, the

110



o

=

other element 10* bheing attached to the
small end of the horn 4. The inner element
1 on the sleeve 8 consists of a thin sphere,

!

preferably of metal, mounted on the end of
sadd sleeve which passes entirely through the :

spherce, as indieated in Fig, 4,
clement 10 s of hemispherical form, with
projecting lugs 11 slightly thicker thun the
rest of the element on each side and a sorket,
or cut-away portion 1{* on the top.  (See
Fie 5.
ranged that when assembled they do not con-
tuet except at the pivoted points and can be

“roved relatively to eucd other in a vertical

5
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direction only “on sevew-pivots 12, which
pass throngh the bngs 11 and into the spher-
teal element 10, where they are held by nuts
13, By this means friction is reduced to the
tmininmin,

Instead of serews and nuts any other eqiiv-
alent means may be employed to pivotaily
join the elenients 19 10% on a horizontal axis,

The horn is pivoted at 207 to its support 21,
said pivot being in-the same vertical plane
as the center of the record-disk, so that as
the stylus travels inwardly 1o the periph-

The outer
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wavy groove on the record-disk when repro-

Fdueing sound and when inseribing a record
fto form g

groove exactly in harmony with
the vibrating diaphtagm. The nd of the
horn 2t its attachiment to the element 10° is
slightly larger than the end of sleeve £0
permit the sound-waves to enter thehdrn
withotut obstruction, ’ o
The stylus 19 may be readily removed

fron the record-disk by swinging the record-

The elements 19 and 10* ave so ar- |

Clers, :
Having thus described my invention, I.

ery of the disk it will deseribe an are (see

dotted line, Fig. 2) passing through the axis
of the record-disk. It is to be observed that

the stvius does not Tie in the axis of the .

sound-box, hut outside thereof, which ap-

rangement tends to draw the recording and.

reproducing device toward the centep of the
record-idisk as ihe lutter rotates, .
From the construction above deseribed it
will he noted that a straivht unobstructed
passage-way for the sound-waves is pro-
dieed, free Jrom carves and othep impedi-
ments which tend to.break up and mufile the
sound produced by the vibrating diaphragm.
Toe jomt 5 as formed permits the stylis to
move with great freedom in a vertieal direc-
tion, but holds it firnily against any side play,

ing and reproducing mechanism 3 in an u¥)-
ward direction on the joint 5, where it is held
by the socket 11%) inta which the sleeve 4 en-

elain -

1o In 2 sound recording and reproducing
mechanisim, a sound-hox, s vertically-dis-
sozed digphragm mounted therein, a stylus-
L'\'(-x' pivotally mounted upon said sound-box
and having its pivotal axis in the same plane
as that of the (Ilin phragu, one arm of said le-
ver connected to said diaphragm and the
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other or stylus arnr of said lever projecting -

downwardly at an acute angle to the uxis of
said pivot and having its free énd nearer to
saith pivotal uxis than the free end of the
lirst-entioned arny of said iever. .

2. In w sound recording and reproducing
mechanism, & zound-box, a vibratory dia-
phragm therein, a vertical pivot lying'in the
plane of said diaphragm, a stylus - lever
mounted on said pivot, one arm of which le-
ver is attached to the disphragm, the other
and shorter arm’carrying a styius, and a cen-

"tering-spring attached at one end to said

sothat it iscompelled to aceurately follow the

sound-box and hearing at its other end
against a flattened portion on the pivot.
An testimony whereof I affix my signature

in presence of two subseribing witnesses.
: O EDWARD F.SHUE
Witnesses: :

Huair M. Sreniixg,

. Benrpise,

70

75

8¢



