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To all whom it may concern:

Be it known that I, Atsxaxpur N. Pier-
MaN, a citizen of the United States, and a
resident of Newark, in the county of Kssex
and State of New Jersey, have invented
certain new and useful Improvements in
Phonograph-Reproducers, of which the fol-
lowing is a <lescription.

My invention relates to phonograph re-
producars of the pneumatic type, or, gen-
erally speaking, of the type in which un-
dulations corresponding to sound waves are
imipressed upon a current of any suitable
moving fluid by the operation of a switable
valve through which the fluid is allowed or
saused to pass, the valve being operated in
accordance with the sound waves as by con-
nection with -a reproducing stylus tracking
a record groove.

The object of my invention is to 1mprove
the quality of sound reproduction of a de-
vice of this character by the production of
a novel valve structure, the valve being ex-
tremely thin, very flexible, and of incon-
siderable weight, so that defects due to
momentum and inertia of parts are avoided
and a more faithful reproduction obtained.

Other objects of my invention are the con-
struction of parts and combinations of ele-
ments necessary or desirable for the attain-
ment of the above mentioned object, as more
particularly pointed out in the following
specification, and claimed in the- appended
claims. -~ -

Reference is hereby made to the accom-
panying drawings forming part of this
specification, illustrating a preferred em-
bodiment of my invention, in which—

Figure 1 is a central vertical section
through a phonograph reproducer embody-
certain parts being shown
in side_elevation; and Fig. 2 is a plan view
of the port plate with the valve mounted
thereon and covering the port.

Referring to the drawings, the sound box
1 may be ﬁ)rmed with two chambers 2 and
3 communicating through the port 4.in the
port plate 5, air being conducted into the
chamber 3 by means of a conduit 6 and es-
caping fiiom the chinmber 2 through the re-

roducer neck 7. The chamber 8 is cJosed
Ey the closure 8 which is secured in position
against a shoulder formed in the circular
wall of the chamber 3 by means of the ring
9 which is screwed into the depending flange

10 of the cylinder 11 which is serewerd with-
in the depending flange 12 formed integral
with the reproducer neck 7. The port plate
3 is secured i position between the upper
surface of cylinder 11 and gasket 13. which
is forced info close contact with shoulder 14
within flange 12 when members 11 and 12
are screwed together. The Hoating weight
15 is pivotally mounted at 16 to the block
17. which is mounted as by screw 18 on the
lower sarface of the depending fange 10.
The stylus lever 19 is pivotally mounted at
20 to the lugs 21 depending from the float-
ing weight 15 and the said stylus lever is
provided with stylus 22, all of the above
mentioned parts being common.

The port 4, which is preferably in the
form of a lengthened slit as shown, is nor-
mally closed by means of the valve member
93 seated upon the port plate 5 to cover the
port 4. The valve member 23 is extremely
thin, being preferably formed of any suit-
able shéet metal rolled to a thickness of
from one to twvo one-thousandths of an inch.
T have found it impossible to cause material
of such excessive thinness to lie evenly upon
a flat surface, since the tendency to curl or
become deformed locally out’of contact with
the surface upon which it is placed is un-
avoidable. Such a thin film or sheet can,
however, be placed upon a convexly curved
surface and can be stretched or held under
pressure upon the same so that it will con-
form closely to the curved surface and fit
accurately upon the same without deforma-
tion thronghout its whole area. . 1 have ap-

“plied this principle to the.thin valve member
of my present invention, and am enabled

thereby to make use of a valve member hav-
ing the characteristics above described. Ac-
cordingly, the port plate 5 is formed upon
its upper surface with a regularly curved
convex surface 24, this curved surface pref-
erably having the periphery of a cirele, the
slit or lengthened port 4 having its upper
arifice located within the same and extend-
ine along the diameter of the circle. The
valve member 23 is secured to the port plate
at one of its ends by any suitable means, as
the screw 25 which is located at one edge of
the swelling or curve 24. The other end of
valve 93 rests upon the curved surface 24
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beyond the end of port 4, yielding means as °

the spring 26 secured to port plate 5 Ly any

suitable means as

the screw 27 being em-
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ployed to press upon' this end of valve 23
and normally retain the same in position
upon its seat. Spring 26 tends to counter-
balance the pressure of the air or other fluid
admitted into chamber 3 from conduit 6, so
that when the fluid is admitted the valve is
raised slightly from its seat to allow a slight
normal leak of the fluid from  the port.

Spring 26 also performs the function of
-overcoming. the tendency of the thin ma-.

terial of which valve 28 is formed to curve
or become distorted, and holds the same ac-
curately in contact throughout “its length
with itg curved seat. Valve 23 is connected
by means of link 28 to the tdil of stylus
lever 19, whereéby the movements of stylus

- 22 in tracking the.sound record to be re-
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produced are accurately reproduced by the
vibration of valve 23, the extent of the open-
ing of port’4 being varied according to un-
dulations impressed upon the current - of
fluid moving through port 4, these undula-

tions corresponding faithfully with the un-

dulations of the record groove being tracked
by the stylus 22. - ﬁ

In the construction shown, link 28 extends.
through a central orifice in valve 23 and is

connected thereto by the ball or upset end
29 on the top of link 28, forming a one-way

«connection, although it is obvious that link

28 might be rigidly connected to valve 23
if desired. With - the comstruction.shown,
the movement of stylus 22 over elevations in
the sound record results in the depression
of valve 23 against the fluid pressure, while
the movement of stylus 22 in tracking de-
pressions in the sound record permits the
fluid pressure upon the lower surface of
greatest ex-
tent permitted by ball 29, '
. It is obvious that, if desired, suction
might be _employed instead- of compression
for carrying the moving fluid through the

sound box, in which case, curved surface 24 |

would be located upon the lower surface of
plate 5 and valve 23 seated thereupon. It is
ports 4 might be employed, each with its
corresponding valve 28. = - -
Having now described- my ' invention,

- What T claim and desire to protect by Let-
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“ters Patent is as follows: )
1. Ina phonogragh reproducer, the com-

bination with. a body cortaining chambers
communicating through a port, of a port
plate in which said port is formed, a por-

tion of one surface of said;plate adjacent to

an opening of said .port being curved, an.
extremely thin valve member-of elastic ma-

térial seated snugly #pon said curved sur-

face'and covering-said port, and means for "

also obvious that, if desired, a plurality of

“stantially as described. . .
This specification signed- and witnessed.
 this 16th day of September 1909 .

|" . ALEXANDER N.PIERMAN,
- WWitnesses: ' '

991,361

vibrating said member to uncover the said

with sound ‘vibrations, substantially as de-
seribed. ‘

2. In a plionograph reproducer, the com-
bination'o¥ a port plate having a regularly

port to a greater or less extent in accordance

85

curved surface and having a port extending .

therethrough with. one orifice thereof situ-

-ated in sald surface, and a valve member

seated upon said port and -conforming
closely to said surface, substantially as de-
scribed. o

3. In.a phonograph reproducer, the com-
bination with a b,o_gy containing chambers
commumnicating through a port; of a port
plate in which said .port is formed, a portion
of orne surface of said plate being regularly
curved, one orifice.of said port being situ-
ated in said curved surface, an extremely
thin valve member of elastic material seated
upon said surface and conforming closely
thereto when at rest, and covering said port,
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and means for flexing said member. to uns - -

cover said port.to a greater or less extent in
accordance with sound vibrations, substan-
tially as described. -

4. In a phonograph reproducer, the com-
bination with a body. containing chambers

communicating through -a port, of a port

plate in which said port is formed, a portion
of ‘one surface of said plate being regularly
curved, one orifice of said port being situated
in said curved surface, an extremely thin
valve member of elastic material seated upon
said surface and conforming closely thereto
when at rest, and covering said port, means
for introducing fluid under pressure with-

in one of said chambers, means tending to
hold said valve on its seat against the pres-’

sure of said fluid, and means for flexing said
member to.uncover said port to a greater or
less extent in accordance with sound vibra-
tions, substantially as described.

5. In a phonograph reproducer, the com-
bination Q? a one surface

port plate havin
‘formed with a regui)arly cut_"veg portion and

having a port, extending therethrough with
one orifice thereof situated in said curved
surface, an extremely thin flexible valve
member seated upon said port and conform-

"ing closely to said surface, means securing

sald member in position, and yielding means
tending to hold said member on its seit, sub-

¢ . Dyer Surenj - -
Joun M. CANFIELD:
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