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UNITED STATES

PATENT OFFICE.

ROBERT HEAD. OF NXW YORX, N. Y.

. PHONOGGRAPH-BREPRODUCER.

851,781.

To all whom ¢ may concern:

Be it known that I, Roserr Heap, a citi-
zen of the United States, residing at the city
of New York, borough of Brooklyn, county
of Kings, and State of New York, have in-
vented certuin new and useful Improve-
ments in Phonograph-Reproducers; and I
do hereby declare the following to be a full,
clear, and exact description of the same. .

My invention relates to improvements in
phonograph yepreducers, wherein I seek to
provide an improved construction adapted
for the refroc uction of sounds which are
free from harsh metallic tones and grating
noises, the latter being serious objections to
ordinary talking machines.

_Another part of the invention is the pro-
vision of a sound bex, which is constructed

and arranged for use in coundetion with a

disk record or & cylindrical record, such end
veing attained without change in the struc-
ture of the sound box and by simply chang-
ing the position thereof.

Another part of my invention is an im-
groved reproducer embracing a vibratory

iaphragm which is mounted in a novel
manner to secure g
an increased amplitude of vibration, and

furthermore, to 8o construct the diaphragw-

us to prevent it from splitting, and to muke
it work steadily under the vibration given
thereto. :

‘The invention resides, broadly, in a reoro-
ducer having a vibratory diaphrogm held or
confined in or on a suitable body, the edges
being free or unconfined, as distinguished
from an ordinary reproducer wherein the
edge portion of the diaphragm is fixed or
secured firmly to the body.

The invention further consists of a phono-
graph reproducer wherein I use a sound box
chambered for the reception of a non-metdl-
lie diaphragm.

The invention further consists in the em-
ployment of a non-metallic dinphragin hav-
ing a rim which imparts weight to the free
edge of the diaphrag:n. said rim also serving
in connection with a mica diaphragin as a
means for preventing the layers from sep-
arating or splitting, .

The invention further consists of a phono-
g:aph reproducer comprising a sound box

ving & plurality of styli erranged and
adapted for use on diiferent clazses of rec-
erdz of either cvlindricsl or disk form,

i Specidcation of Latters Patext.
Application fled Iday 18, 1804. 8erial Xo. 308,5640.

ter sensitiveness and.

Patented Mar. 8, 1910\

either stylus being brought into its working
position by a simple change in the position
of the sound box. =~ .
. Reference is to be had to the accompanﬁ-
ing drawi forming a part of this specifi-
cation, in which like characters of reference
are used to indicate corresponding parts in
the several figures. '
. Figure 1 is a side elevation, partly broken
away, and showing my reprod[:wer adapted
for use in conuection with a disk record.
Fig. 2 i n cross section of the soynd box of
Fio. 1. Fig. 3 is a sectionn] elevation of the
sound box adjusted for use on a cylindrical
record. Tigs. 4 and 5 are views in side ele-
vation and cross section respectively of an-
other form of sound box. Fig. 6 is a croes
rection of still another-forn. of sound box.
In the embodiment of the invention shown
by Figs. 1 to 8 inclusive, A designates a
sound box which is, practically, closed and
provides a sound-chamber 3. Within this
sound box is arranged a vibratory dia-
4 phragm 6, the si.me ﬁeing made preferably
of non-metallic material and mounted or
held centrally in the sound chamber 5. Ac-
cording to one embodiment of the invention,
the diaphragm 6 is made of mica, or
suitable material. Such a diaphragm. is
equipped with a rim 7 that imparts weight
to the free edye
said rim being adapted to embrace the
of the mica and prevent the layers from
splitting and separatipg under the ~vibra-

This rim may be of gheet metal, crim
folded around the edge of the diaphragm.
The sound box has inclined walls which
.converge toward the center so as to canfine
or hold the dinphragm centrally, and as
shown by Fig. 2, washers 8 are int
between the (ﬁuphrngm and the walls of the
sound box, thus separating the diag};ngm
from direct contact with said sound box. A

the washers and the diaphragm to assist in
holding tho latter firmly in place without

YWith this stem is associated a stylus 10
which is outside of the sound box and pro-
jects in one dirvectian from the same, said
stylus extending laternllv or from one si

of the sound box. This stylus is preferably
of a non-metallic nature, such as glass, and
it is united directly.in a suitable way, as by

rtion of the dinphnegm,f-
ge

tions which are giverd to the diaphragm..
ped or

pin or stem 9 passes ihrongh the sound boxy

fastening its edge or rim in the reproducer.’
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cementing, to the pin 9, thus associating said !

stylus 10 with the diaphragm for imparting
vibrations thereto, . The sound box is furtlier-
move provided with another stylus holder 11,
which is »hown as projecting from the edge
of gaid hox and in a different direction from
the stylus 10. This holder 11 is adapted for
the reception of a stylus 12, in the shape of
a pin which is held or confined in said holder
by any suitable means, such as the clamp 13
that is represented as a binding screw.

A hollow neek 14 projeets beyond one edge
of the sound box. as shown,  This neck is
attached to. or forms a part of the sound
box. and it is in communication withsthe
chamber &, thereof by an opening 13, the
latter being provided in one or bhoth walls of
the sound box, as indicated by full and dot-
ted lines. This neck codperates with a suit-
able form of horn B, wllﬁch may be united
to the neck or the latter may be part of the
horn,

The two styluses, 10, 12, ennble the repro-
ducer to be used in connection either with a
disk 1tcord, as C in Fig. 1, or with a cylin-
drical record, as D in IMig. 3. By adjusting
the sound box, A, in the vertical ,osition
shown in Figs. 1 and 2, the stvlus 12 is im-
posed on the disk record C to follow the un-
dulations therein, and to be influenced there-
by <o as to transmit the vibrations to the dia-
phragm 6, thereby vibrating the latter in the
chamber o, and producing sound’ waves
whiclh flow throu \1 the neck 14 into and
through the horn B, For using the repro-
ducer on the eylindrieal record D, the sound
box 1~ turned to a horizontal position, as in
i, 3, thus bringing the glass stylus 10 into
position {o ride on the record, whereby the
vibrations are communicated to the dia-
phragm for reproducing the sounds. ‘

Another form of construction is shown by
Figs. 4 and 5, wherein an open sound box A”
is employed in connection” with a centrally
held non-metalllc diaphragm 6t : This re-
producer has a hody open on one side and
formed witl a chamber 5%, the wall of which
has a bearing face 16 for the reception of a
washer & that separates the Ainphmgm
frami divect coutnet with the sound box.

To make the diaploggm more sensitive 1
provide a spider 17 having a plurality of
arms that cngege at a munber of points with
suid dinphragm. said ayms resting on or be-
ing nttached to the dinphragim. Said spider
ix shown as lying opposite to the open side
of the sound box, and it is attached centrally
so the dinphsem by a pin or stem 18, the
Intter being equipped with one stylus 10,

Sard spider has an arm 19, the same being

ivated by a pin 20 on a lug 21 of the soun
{:o.\', and widh-this arm is associated another

stylus 12 thut i3 suitably fastened to the !

stylus holder 112
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The construction of I"igs. 4 and b5 includes
the snme clements as the device of Figs, 1,
2 and 8, the same being adapted for use in
substantially the same way.

As another construction of the reproduc-

ing sound box adapted for centrally clamp-

ing a non-meta]lic dinphragm, I have shown
the box A? of I'ig. 6 made of complemental
sections a a, ench of dished form, and flanged
circumferentially in a way to be united by
the screw «’. These box sections are thicl-
ened centrally at a? and provided with
sockets a?, the latter receiving the washers &b,
of fiber or other suitable material. These
washers are arranged to be clamped forcib]gr
upon the metal portion of the diuphragm 6®,
by the sections @ when they are drawn to-
gether by the screws a’. A stem or pin miay
or may not be used to fasten the diaphragmn
securely to the sound box and the washers,
snid dinphragm being thus lield centrally in
the chamber of the box and free lo vibrate
throughout the major portion of its area. -
Another form of construction is repre-

, sented by Fig. 6, wherein an externally lo-

cated spider is combined with a closed sound
box and a diaphragm mounted in said bos.
The diaphragm ¢° is held centrally in the
sound box A? in either of the ways hereto-
fore described, and in one side or sections of
this sound box there are provided openings
22 which permit the legs of the spider 172 to
play freely in the box, said legs being at-

“tached to or associated with the diaphragm

for the purpose of imparting vibrations
thereto,  This spider carries a eylindep 2ee-
ord stylus 10", and to the spider is pivoted an
arm 19° that also has pivotal connection with
the sound box, said arm being combined with
a stylug 12* adapted to ride on a disk record. ,
‘The employment of the spider tends to

"incrense the sensitiveness of the diaphragm,

and it makes provision for the use of the
styluses 10 nn{'l 12%, which are adapted for
coiperation with the different kinds of rec-
ords by merely shifting or changing the
position of the sound box.’ )
The stylus adnpted for cobperation with »
curvilinear record, such as the stylus 10 of
Figs. 2 and 38, the stylus 10* of Figs. 4 and 5
and the stylus 10® of FJF. 6, is compoeed o
rigid materinl, preferably of & non-metallic
nature, such as gluss, G the other hand, the

stylus which is adapted for cobperation with

a plance record, such as the stylus 12 of Fi
1 and 2, 12* of Figs. 4 and 3, and the stylus
shown in Fig, 6 as extending from the per-
imeter of the sound box or body portion,
consists preferably of a flexible needle; as
shown in the drawings. .
Although I have shown a reproducer with
a diaphragm held centrally in a sound box,
it is evident that the dinghrugm may be
fastened at its edges to said box. Further-
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isound—ng, and -a diaphragm held or con-

‘and throughcut the
area.

diuphragm being unceafined.

® sound ‘box, &' diaphregm held. centrally
- aguinst wiovament therein, and one or more

. portion, a diaphragm codperating therewiih,

more, & thin metal digphragm may be used
in lieu of a mica diaphragm. . - :
.Having thus fully described the inven-
tion, what I claim as new and desire to sa-
cure by Letters Patent is: S
- 1L A sound yeproducer comprising. a
sound-box, and a diaphragm Leld aguinst
movement at its middle or central portion,
the ‘edge portion of. the diaphragm being.

ee.
2. A sound reproducer comprising a
fined ageinst movement a{ its middle or
central portion enly. -

- 8. A phonograph. reproducer, comprising
a sound box, and & mica dlaphragm wount-
ed at its central portion theréin, seid dia-
phragm being free ‘to vibrate a¢ its edpe
mejor portion of its.

4. A sound -reproducer having a - die-
phragm held centrally from movement and
provided with & rim at its edge portion.
5. A sound reproducer having & dia-
pbragm held centrally against movement,
and 2 rim embracing the edge portica: of
spid diaphregrn.- . o
6. A phonograph 1<preducer, comprisiy
& sound box and & diaphragm fastened al
1ts center therelo, the cdge poition of the

“. A phonograph reproducer, comprising

interpesed spacing devices at the central
part of the &aphragm. A .

8. A phonograph reproducer, comprising
& sound box, a diaphtagm unconfined st itg
edge, and a transverse pin or stem passing
throuigh the diaphragm. S

0. A reproducer comprising a body pos-
tion, a dizphragm substaritiall incased by
said body portion, and a plurality of repro-
ducing styluses cdBperating with ‘said di:-
phragm, cae ‘of said sityluses extending in
one direction from the body poctica so as
to codperate with a plane record, and ancther
of said styluses eptending in o difierent
direction from the body portion for the pur:
pose of enubling the second named stylus to
cooperate with a curvilinear record.

10. In a reproducer, a chambered body

and a plurality of reproducing devices op-
erutivé}y related to said disphragm, said
reproducing devices extending in different
directions from the body portion, whereby
in one position of the body portion one of
suid reproducing devices is adapted for co-
operation with a plane recc-z'cf and by a
partial rotstion of the body portion the

vertical positions an

other of ssid reproducing devices is brought |
. -
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into position fpr cobperution with a carvi-

linear record. S :

11. In a reproducer, 2 chambered body
portion, a diaphragm coSperating therewith,
and a Ylurality of reproducing styluses op-
erative 3
said styluses being composed of substan-
tially unyielding ‘material and sdapted for
cobperation with a eurvilingar record, the

other of suid styluses being a substantially.

y related to suid digphragm, one of

€5
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yielding or flexible needle adapted for co- ..

operation with a-pland record.

12, In a yeproducer, a-chambered body

Eg‘xition,.a ‘diaphragm separate from the
y 'portion snd attached thereto, and -«

plurality of réproducing styluses cobpersi-.

g with said dlaphragm, one of suid styluses
being composed of gon-metullic vigid mate-
riel .and adapted for ‘cobperation with a
curvilinesr record, the other of sdid styluses
consisting. of e yielding needle adapted to
codperate ‘'with a plane record. :
13. & phonograph reproducer; ¢omprising
a sound box; & diaphragm, and two styluses,
one being srranged to cztend laterally from

8¢

the central part of the diaphragm, and the

gther, projecting from an eage of the sound
0. -

1 1. A phonograph reproducer, comprising
& sounnd box, o diuphregm, wid & plurality

of styluses projecting from the middle and
from the edge portions -of said box; the
sound box Leing chengeable to horizontal or

one or the other of the styluges into pogition

| for service on a disk or cylinder record.

15. In a reproducer, a sound box, a.dia-
phragm in contact therewith, and a plural-
ity "of reproducing stvluses, one of said
styluses being mechanically connected to the
perimeter of the sound box, and another of
said styluses being positioned substantially
at the central
laterally thereot.

i 16. A phonograph reproducer, having' a

portion of said sound box,

68

arranged ‘to bring -

166

108

sound box, a 6iai)hm9;m held against move- -

ment at itg middle on&y, and a spider engag-
ing with said diaphragm. '

17. A phonograph reproducer having &
sound box, a diaphragin inclosed therein, a
spider, snd a plurality of reproducing
stvluses associated with said spider, the re-
spective styluses being adapted to cobperate
with plane and curvilinear records.

-~ In testimony whereof I have heveunto
signed my name in the presence of two sub-
scribing witnesses. : o
ROBERT HEAD. -
Witnesses:
Jas, H. Grirrix,
Epwin WaLxee,

ot
ot
(=




