A. N, PIERMAN.
SOUI_\ID REPRODUCER.
ATPLICATION FILED SEPT. 13, 1904

1,024,696. | | Patented Apr. 30, 1912,

3 SHEETS-SHEET 1.

st

%

%}ffff’ e Litenior:
Frcrure DA ’ ‘/ﬂ/‘ma‘é&(//ﬁww
A%WM/ , .‘7‘ f{’ e fﬁ/’%‘;;z;:—:

1L




A. N. PIERMAN.
SOUND REPRODUCER.
APPLIOATION FILED SEPT. 13, 1909,

1 ,024,696. ~ Patented Apr. 30, 1912,
. _ 3 SHEETS-SHEET 2.
Lt.5
L/
—l s L2 g 5
4 7 v Z
7 7|z ?

N
Q
1

», %f//{ziﬂﬁ‘



A. N. PIERMAN,

SOUND REPRODUCER,
APPLIGATION FILED SEPT, 13, 1909,

1,024,696, o Patented Apr. 30, 1912.

3 SHEETS—SHEET 3.

_Z fﬂ

J 7 7 BNz
Ll 2 e

Wiriressers.

| it irrg

/WZ{



10

15

20

30

35

40

45

50

UNITED STATES PATENT OFFICE.

ALEXANDER N. PIERMAN, OF NEWARK, NEW JERSEY, ASSIGNOR, BY MESNE ASSIGN-
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Specification of Letters Patent. Patented Apr. 30, 1912,

Application filed September 13, 1909. Serial No. 517,510,

To all whom it may concern: :
Be it known that I, Arexsnper N. Prer

MaN, a citizen of the United States, and a-

resident of Newark, in the county of Hssex
and State of New Jersey, have made a cer-
tain new and useful Invention in Sound-Re-
producers, of which the following is a de-
scription. ‘

My invention relates to phonograph re-
producers of the pneumatic type, or, gen-
erally speaking, of the type in which undu-
lations corresponding to sound waves are
impressed upon a current of any suitable
moving fluid by. the operation of a suitable
valve through which the fluid is allowed or
caused to pass, the valve heing operated in
accordance with the sound waves as by con-
nection with a reproducing stylus tracking
a record groove. :

The improvements covered by my present
application reside chiefly in the construc-
tion of the valve through which the air or

other moving fluid is caused to rass in set-
.ing up the undulations corresponding to-the

sound: waves.

The chief object of my invention is the
production of a sound reproducer having a
vibratory member which serves to set up

vibrations corresponding to sound waves in,
the well known manner when the device is-

operated under atmospheric pressure, that
is to say, when a moving fluid is not pro-
gressed therethrough, the vibratory member
or.diaphragm being so formed as to act as a
valve under abnormal or forced fluid pres-
sure, that is to say, when a current of air
or other fluid- passes through the repro-
ducer, the valve, which is then formed by
the vibratory member, serving to set up un-
dulations—in the current of fluid passing
therethrough in accordance with the sound
waves to be reproduced.

Other objects of my invention include the.

production of a diaphragm so formed as to
be capable of vibration in accordance with

sound vibrations under atmospheric pres--

sure and capable of opening more or less in
accordance with-sound vibrations to form a
port for the passage of fluid therethrough
under forced fluid pressure, and the con-

~#truction and combinations of parts suit-

able for the production of the objects above
enumerated. .

These various objects may be attained by
a number of constructions which are herein-

.after described and specifically claimed.

Reference is hereby made to the accom-
panying drawings forming part of this
specification, and in which— :

TFigure 1 is a side elevation, partly in sec-
tion, of a sound reproducer embodying my
form of my invention; Fig. 2 is a bottom
plan view of the diaphragm or vibratory

member employed. in the same; Fig. 3 is a

side elevation, partly in section, of a repro-
ducer embodying a second form of my de-
vice, I'ig. 4 representing a top plan view of
the vibratory member employed in the
same; and Figs. 5 and 6 represent respec-
tively a side elevation, partly in section, of
a reproducer embodying a third form of my
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device, and a bottom plan view of the vibra-

‘tory member employed in the same,

Referring to the drawings and. more par-
ticularly to Figs. 1 and 2, the sound repro-
ducer 1 is provided witn a depending flange
2, within which is screw threaded the cylin-

-der 3, the diaphragm or vibratory member

4 being clamped between gaskets 5 and 6,
gasket 5 contacting shoulder 7 formed in

“flange 2 of reproducer body 1, cylinder 3

being screwed up within flange 2 to bind
the parts firmly together. Diaphragm 4
divides the interior of the sound. box into
two chambers 8 and 9. Air under pressure
may be forced within chamber 9 by means
of air duct 10 although it is ¢bvious that
suction might be employed if desired in
place of pressure for causing the passage of
the moving fluid through the reproducer.
Chamber 9 is closed at its lower end by

.means of closure 11 through which passes

link 12 which is secured to the rear end of
stylus lever 13 which carries stylus 14, and
is pivotally mounted at 15 to-lugs 16 secured
to or integral with floating weight 17,
which is pivoted at 18 to pivot block 19
which is secured to the lower end of cylinder
3 by any suitable means, as the vertical
screw 20.- The diaphragm 4 is preferably
formed of & flat plate of glass dand. is slit
transversely and diametrically as shown at
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‘tions or segments of a diaphragm having
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21 This slit is formed in the diaphragm
after the latter has been sccured in place
within the reproducer by means of a dia-
mond or other suitable cutting agent, the
slit or crack being closed when the dia-
phragm is at rest. As shown in Tig. 2, the
slit or crack 21 extends across the entive
diaphragm. The link 12 is connected to the
diaphragm on either side of the crack or
slit, as indicated at 22.

In the operation of the device, the dia-
phragm 4 may be vibrated as a simple dia-
phragm by conuection through link 12 with
stylus 14 whenever it is desived to reproduce
in the ordinary manner, that is, without the
passage of a moving fluid through the re-
producer. In this case, the erack 21 remains
quite tight and does not interfere percepti-
bly with the vibration of the diaphragm or
with the reproduction of sound caused by
the vibration of the same. Whenever it is
desired to operate the device as a pneamatic
sound box, however, the pressure of air or
other fluid on the lower side of the dia-
phragma tends to flex the diaphragm up-
ward, opening slightly erack 21 and afford-
ing a passageway therethrough for the mov-
ing fluid. This opening is varied more or
Tess in accordance with the sound waves to
be reproduced by the connection between the
diaphragm and the stylns above described.
Thus, undulations are impressed upon the
flhid moving through slit 21 corresponding
to sound vibrations to be reproduced.

Referring move particularly to Tigs. 8
and ¢ of the drawings, the vibratory mem-
ber or diaphragm is formed in the following
manner —lIlastic plates 4" ‘and 4 are sup-
ported from opposite sides of the sound box

between gaskets 5 and 6, the parts being

Lox 1 and ecylinder 8 in the same manner
as described in connection with Figs. 1 and
2. Elastic plates 4’ and 4% are each sec-
inner unsupported edges constituting chords
of the circle less than the diameter, these
unsupported edges 23 and 24 being pref-
erably parallel.” A third elastic plate 43
rests upon the unsupported edges 28 and 24
of plates 4’ and 4* overlapping said edges
to cover the, opening therebetween. This
plate 4° is. of elastic material, preferably
the same of which plates 4’ and 42 are
formed, and is bounded preferably by chords
of the circle parallel to edses 23 and 24
of plates 4’ and 4* and sﬁghtly shorter .
than chords 23 and 24 since the plate 4°
overlaps both plates 4" and 42 Plate 4° is
bounded at its edges 25 and 26 by ares of
the circle which form the supported pe-
riphery of plates 4’ and 42, plate 4 being
held at these edges by gasket 5. The link
127 is connected to plate 4° at its central
point, as indicated, link 12 baing conneetad

.27 and 28 by chords of the

" together

perated as a simple vepro-
ducer without the passage of fluid there-
through, elastic plates 47, 42 and 4° vibrate
together to form a simple reproducer the
vibrations of which cause the desired repro-
duction. In this operation the elasticity of
plates 4" and 42 canse them to follow the
plate 4° in its upward movement when
stylug 14 descends within depressions in the
record, plate 4% forcing plates 47 and 42
downward when plate 4% descends in obedi-
ence to the passage of stvius 14 over ele
tions in the record. Vhen, however, tlie
device is used as a*pneamatic reproducer,
pressure of the moving finid upon the lower
surface of plate 4% canses a sl
between plate 4% and plates 4" and 42 along
edges 23 and 24, The amount of this open-
mg varies with the movements of stylus 14
along the record groove and the undnlations
Inpressed upon the current moving through
the passages formed along edges 23 and 94
vary accordingly. S ’
Referring more particularly to Figs.
and 6 of the drawings, the dinpbragm or
vibrating body in this form of my invention
is formed of two plaies 45 and 4% of elastio
material, which ave supported in the sound
box on opposite sides thereof hetween the
gaskets 5 and 6. These plates 4° and 4°
ave similar to plates 4° and 4 in the last
described form of my invention, except that
one of the plates, as 4%, overlaps the other,
2s 4% at its inner or unsupported edge. That
is to say, the plates 45 and 4¢ comprise
segments of a cirele supported at the pe-
riphery Detween gaskéts 5 and 6 and
bounded at their inner unsupported edges

aleva-

preferably parallel, the plates 45 and 45 ex-
tending across the center of the circle. The
link 122, which is connected to the stylusg

lever 13 which beavs stylus 14 as in the pre-

vious figures. is secured to the lower side
of plate 4% near the edge 28 thereof. The
overlapping edge of plate 45 les snugly
upen the ouier surface of plate 45, the two
plates being mounted in parallel relation,
and when the reproducer is operated with-
cub the flow of a current of air or other fluid
therethrough, the plates 45 and 4° vibrale

a8 a simple diaphragm, the elas-
ticity of plate 4° causing it to follow the
plate 4° downwardly when the latter is vi-
brated downwardly, becanse of the move-
ment of styvius 14 over elevations in the
sound record. Wi
is operated as a pnewmatic reproducer, the
pressure of moving fluid forced into cham-
ber 8 froni pipe 10 upen the'lower surface
of plate 45 causes the upward flexare of
plate 4° to a-snficlent extent to permit the

a slight opening

5

1en, however, the device
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pasage of air across edge 28 from cham-

ber 9 into chamber 8 through an opening
between the two plates 4° and 4°, the amount
of which opening varies in accordance with
the sound vibrations to be repreduced.

Having now described my invention, what
1 c¢laim.and desire to protect by Letters
DPatent is as follows:

1. In a sound reproducer, the combination
with a sotind box of a flat divided dia-
phragm supported within the same, and
means for vibrating said diaphragm in ac-
cordance with sound vibrations under con-
ditions of normal pressure and for causing
said diaphragm to open more or less to per-

pit the passage of fluid therethrough in ac-

cordance with sound vibrations, under con-
ditions of abnormal pressure, substantially
as described. :

2. In a sound reproducer, a flat dia-
phragm capable of vibration in accordance
with sound vibrations under atmospheric
pressure, and capable of opening more or
less in accordance with sound vibrations to
form a port for the passage of fluid there-
through under forced fluid pressure, sub-.
stantially as described.

3. In a sound reproducer, a flat dia-
phragm formed of a plurality of parts
adapted to act as a simple diaphragm under
normal atmosphéric pressure, but to act as
a valve under abnormal or forced fluid pres-
sure, substantially as described. ‘

4. In a <ound reproducer, the combination
with a sound box of a diaphragm of elastic
material sapported within the same and
formed of a plurality of parts supported
and fitting together in contact throughout
their adjacent edges so as to vibrate as a
diaphragm under normal pressure, but said
parts being adapted to separate to form a
port opening under. forced pressure, and
means for vibrating said diaphragm under
normal pressure or causing said parts to
separate more or less under forced fluid
pressure, in either case in accordance with
sound vibrations, substantially as described.

5. In a sound reproducer, the combination
with a sound box of a diaphragm supported
within and dividing the same into two
chambers, said diaphragm being of elastic
material and being slit across the same, and
means for flexing said diaphragm in ac-
cordance with sound vibrations to cause said_
diaphragm to open at said slit to a greater
or less extent, said diaphragm when at rest
having no openings therein, substantially as
described. ‘ , _

6. In a sound reproducer, the combination
with a sound box of a diaphragm supported

within the same, said diaphragm being of

elastic material and slit transversely, said
slit being closed when said diaphragm is in
normal position, and means for flexing said
diaphragm in accordance with sound vibra-

tions to cause said slit to open to a greater
or less extent to form a passagewsy for a
fluid passing therethrough, substantially as
described. :

7. In a sound reproducer, the combination
with a sound box of a diaphragm supported-
within and dividing the same into two

70

chambers; said diaphragm being of elastic:. |

material and being slit transversely, said
slit being closed when said diaphragm is in
normal position, means for introducing fluid
under pressure into one of said chambers,
and means for flexing said diaphragm in
accordance with sound vibrations to” cause
said slit to open to a greater or less exient

to throw said fiuid passing through said slit
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into vibrations corresponding to said sound..”. "

vibrations, substantially as described.

8. In a sound reproducer, a sound box, 8"

diaphragm supported within said box, said
diaphragm being slit transversely and_so
held that said slit is norially closed, but is
adapted to be opened slightly on flexure -of
said diaphragm, substantially as described.

9. In a sound reproducer, the combination
with a sound box of a diaphragm supported
within and dividing the same into two
chambers, said diaphragm being of elastic
material and being slit transversely, said

‘slit being closed when said “diaphragm is

in normal position, means fcr introducing
fluid under pressure into one of said cham-
bers, a pivoted stylus lever and stylus
carried thereby, and a connection from said
lever to said diaphragm attached to the
latter adjacent said slit, substantially as de-
scribed. . : o
10. In a sound reproducer, the combina-

tion with a sound box of a diaphragm sup- - '

ported within and dividing the same into.

two chambers, said diaphragm being of -
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elastic material and being cemposed of. a .

plurality of members so held and positioned
as to prevent communication between said
thambers when at rest, and to vibrate as a
diaphragm when connected under normal
pressure to a reproducing stylus, but adapt-
ed to separate and allow the passage of fluid -
between said chambers in greater or less de-
gree when thus connected under forced 1%l
pressure, means for introducing fluid undeér .
pressure into one of said chambers, a stylus
lever and stylus carried thereby, and connec-
tions from said lever to said diaphragm,
substantially as described.

11. In a sound reproducer, the combina-
tion with a sound box of elastic means di-

110

115

120

viding the same into two chambers, means -

for introducing fluid. under pressure into
one of said chambers, said elastic means be-
ing normally closed but adapted to open

125

under forced pressure to form a passage- -
way therethrough."and means for reproduc- -

ing sound by vibrating said elastic means
under normal, pressure or” by causing said
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elastic means to open more or less under
forced pressure_and thus setting up vibra-
fions in the fluid passing Lherdhwu(rh in
accordance with sound vibrations, substan-
tially as described.

12. In a sound reproducer, the combina-
tion with a sound box, of a flat dividing dia-
phr'wm supported within the same, and
means for x'lbrzmng said diaphragm in ac-
cordance with sound vibrations under con-
ditions of normal pressure, and for causing
said diaphragm to open more or less to per-
mit the passage of fluid therethrough in
accordance with sound vibrations under
conditions of abnormal pressure, said dia-
phragm when at rest having no openings
tlﬁerem, substantially as described.

13, In a sound renroducnr, a flat dia-
phrao‘m capakle of vibration in accordance
with sound vibrations under _atmospheric

ressure, and capable of openmﬁ' more or
€ss in (xccord'mue with sound VIbmtmns to

i, 09’3,@ 26

form-a port for the pasbfwe of finid theve-
through under forced fuic -pressure, said
dmnhi%m when af rest having no openings
or ports therein, mumntmﬂ v as deseribed.

14. Tn a sound reproducer, in combina-
tion with a sound box, of a diaphragm sup-
ported within and lelthng tne same into
two chambers, said diaphragm being of elas-
tic material and bemg slit entir MV aCTOSS
the same, and means Tfor flexing said dia-
phragm in accordance with seund vibra-
tHons to cause said disphragm m open at
said slit to a greater or less extent, said dia-
phragm when at rest having 1o’ openings
therein, substantially as described.

This specification signed and witnessed
this 10th day of September 1909.

ALEXANDER N. PIXRMAN.
Witnesses:

YRR SMITH,
Jorn M. Canrizio.
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