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- and the Liké, of which the following is a
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" ‘the requirements, the diaphragms used .in
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* fects will Temain unaltered at both ends of
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" the notes of a +rumpet or the piano-bass |
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. The same is true of the recording-diaphragms
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subject of the Emperor of Russia, residing |

‘or Teproducing sounds of a varying piteh in
‘the proper strength and tone color chiefly
‘only a certain progression of notes which may

“eorrectly. A lowly<keyed diapbragm will
- always reproduce the low notes in a louder

“the contrary, a highly-tuned diaphragm will

“and in a more correct tonality than the low
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To all wwhom it may concern:
Be it known that I, Prorr LEsrenzinsk, o

at Warsaw, Russian Poland, in the Empire
of Russia, have mvented a new and useful
Sound-Box for Phonographs, Telepliones,

specification. .

"The capacity of & diaphragm for recording

depends upon its pitch or tone, and each
pitch or tone of the diaphragm comprises
be recorded or reproduced approximately
and more natural-manner than the high
notes, which in & so-keyed diaphragm are
feeble and have an unnsatural color, while, on
reproduce the high notes ina louder fashion

notes, which in a so-keyed ‘diaphragm -are
weaker and unnatural. - In short, each dia-

phragm in accordamce with its pitch will |

vary that proportion between the overtones
and the fundamental which determines the

color of the notes, so that also the true re- |.

production and strength of the tones will be
more or less influenced. S '
In order to satisfy as much as possible all
phonographs, gramophones, telephones, &c.,
are usually tuned to a mean succession of
sounds, although the above-mentioned de- !

the scale. . Thus; for example, the notes of
the violin when reproduced -will -alwajs re-
semble those of the flute or the whistles and

notes will resemble cries, they being without
depth and strength, while only the inter--
mediate notes between certain limits, the
pitch. of which is in accordance with that of
the diaphragm, will be reproduced compara-
tively truly .and in the correct strength.

which ‘are not uniformly sensitive for all
notes, and therefore will récord the several
sounds only in correspondence with its pitch
and not always in a manter true to nature.
Now that the musical scale comprises at
least seven octaves, (certain overtones of the
several potes remaining still without these

Specificatlion of Letters Patent.

ducing operation.

limits,) but the capacity of the diaphragm
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comprises only about two octaves, it follows.

that the diaphragm will have to satisfy other

conditiond in order to be able to correctly
reproduce or record every sound or note
possible. First of all, the diaphragm re-
quires to have a pitch that may vary within
very wide limits, and, secondly, the dia-

ho

phragm requires to be combined with deviges

by means of which its pitch may be varied,’
not only when at vest, but also when work-.

ing—that is, during the recording or repro-
' In other words, the dia-
ghragm requires to be capable of accommo-

ation in a similar manner as the eye or the
ear.

The object of this invention is to provide a-

diaphragm which will record or reproduce
aceurately and distinctly tones of widely-
varying pitch and be adaptable during oper-
ation to & tuning adjustment. To this end
the diaphra%m comprises a central portion
composed of a hard material and an outer
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portion of an extremely-flexible fibrous ma-~ - .

terial adapted to stretch radially to change
the tension of the diaphragm. :

8a

I will now proceed to describe my inven-

tion with reference to the accompanying
drawings, in which— :' .
" Figure 1 is a longitudinal central section
through a sound-box. . Fig, 2 is & cross-seec-

83

tion through the line ¥ z 1n Figs. 1 and ‘3.
Fig. 3 is a section similar to Fig. 1, in which

the diaphragm is modified. Fig. 4 shows -

“diagrammatically the arrangement of two-
hragms with & cominon stylus-

different dia}g
lever, and Fig. 5 shows diagrammatically
the arrangement, of two different diaphragins
with a common stylus-carrier. :
Similar letters of reference refer to similar
parts throughout the several views.
In Fig. 1, A denotes a diaphragm clamped
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‘at its periphery between the border or-outer

rib b of a sound-box B and a ring C, which - :

latter is secured on the box B. by means of

100

screws (not shown) or the like, The dia- -
phragm A may be placed in direct contact .-

with the parts B and C or between annular

washers of india-rubber, cork, or the like on -

the border of the box B and on - the ring C, so’

10%

as to enable the diaphragm A to move be- .

tween elastic bodies.
provided with an internal screw-thread, into

which the external thread ofa cla;mp'mg'rilf or -
ed to

‘110

bezel E engages.. The latter is arrang

The clamping-ring Cis

press on the diaphragm A, either direct or by -

meansof anannularmsertion, so asto moreor.



2

10

15

20

" ag

less stretch the diaphragm in all radial direc-
tions, whereby the pitcl: of the diaphragm is
adjusted. Theannularinsertion whenusedis
best made hollow, as Sin Fig. 1, which inser-
tionisembeddedin an annular groove E’ of the

:clam&)‘ing—ring E and bears on the diaphragm

A. he cavity of the elastic tube S may be
filled with compressed air or with a liquid, so
that a pressure may be thereby produced for
actin uﬁon thediaphragm A.  Where so pre-
ferred, the endless elastic tube S may be con-
nected with a suitable device iwithout the
sound-box by means of a hose'or tube, so
that by actuating the device the elastic tube
'8, filled with air or aliquid, hay be inflated to

increase its pressure upon the diaphragm A.
Beneath the diaphragm A an air-space is

formed by a concentric stretching-ring D, on
which the former rests. According to the
‘material from which the diaphragm is made
this ring D may be elastic or inelastic. In
the latter case the ring D may be made in one
iece with the box B. In the annular space
Eeneath the diaphragm A and between the
border b of the box B and the ring D an elas-
tic ring ¥ is disposed, which serves for rais-
ing the diaphragm toward the clamping-rin,
E when the latter is unscrewed. Tge ring
may be turned direct with one’s fingers or b
means of an arm M, made in one piece witﬁ
the ring E. This lever M may be turned

. by one’s fingers or it may be actuated by

. matie, hydraulie, or electromagnetic

40

means of a suitable mechanism or a. pneu-

(f:avice

in order to adjust the diaphragm A without

an{ shocks. o :
n

case. the clamping-ring E is made to,

bear direet on the diaphragm it may be pro-
vided with a sharp circular edge, which acts
upon the diaphragm A in a circle between
the stretching-ring D and the border of the
box B for stretching the diaphragm. Thus
the latter can be tuned at pleasure and dur-
ing the working:
filled with compressed air or a liquid; can be

made to bear upon the. diaphragm A to

stretch it by merely turning the ring K or its
arm M thrdugh a corresponding angle. In-

. stead of adjusting the clamping-ring I the
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device mentioned above, which is connected
with the endless elastic tube S by means of a
hose or the like, may be actuated for inflating
the tube S. The elastic tube S will be found
to be specially useful for adjusting the dia-
hragm during its work.

The stylus-lever G is fastened with its one
end on the diaphragm A in the center of the
latter, as usual. It is to be noted that at its
fulecrum the stylus-lever G requires to be con-
nected with the sound-box in a safe manner,
and at the same time it must be possible to
strain at will the stylus-lever G and there-
with also the diaphragm A. This is effected
in the following manner: Near its other end
the stylus-lever G is rigidly connected with a

The endless elastic tube S,

825,738

slotted plate H at right angles to it. This
slotted plate H has the shape shown at Fig. 2,
and its two external edges J and K and its
‘internal edge L in the slot are in the same
straight line and are oppositely-beveled off
to form sharp edges. The box B is provided-
with a recessed projection B’, (see Fig. 2,)
into the recess of which the projecting part
of the plate H engages. A hook T (shown in
dotted lines) engages in the slot of the plate
H and is secured by means of a nut N, where-
by the two external sharp edg.s J and K of
the plates H.are pressed on the correspond-
ing faces O O of the projection B’, which
faces. are in the plane of the diaphragm A.
Thus the stylus-lever G is pivotalgr connect-
ed with the box B, while being at full liberty
torock. It is possible to adjust the pressure
of the hook 'IPupon the sharp edge L by
means of the nut N without producing any
strain in the stvlus-lever G. A leaf-spring
Q passes through the plate.H and is therein
secured parallel to the stylus-lever G. Two
adjusting-screws R R are disposed in the pro-
jection B’ on both sides of the fulecrum of the
stylus-lever G and are arranged-to more or,
less bend the two ends of this leaf-spring Q.
It will be obvious that.gn unserewing, say,
the left adjusting-screw R in Fig. 1 to re~
lease the left part of the spring Q and on
screwing so much the ri%ht adjusting-screw
R that its point more or less bends the right

part of the spring Q the stylus-lever G, and .

therewith also the diaphragm A, will be
pressed upward, which means that the latter

will be in proportion strained in all radial

directions. ~ On screwing the left adjusting-

screw R so much that its poixnt either touches.

or bends 2 little the left arm of the leaf-spring
Q the strain in the diaphragm will be of course
altered. In s similar manner the stylus-
lever G, with the diaphragm A in Fig. 1, will
be pressed downward if the left adjusting-
screw R bends the left part of the spring Q,
while the right adjusting-serew R is removed
from the right part of t%e spring Q. In this
case the diaphragm A will be also strained,
and its strain may be altered by screwing the
right adjusting-screw R so muchthat its point
either touches or bends a little the right arm
of the spring Q. Tt is further evident that
the strain of the diaphragm A may in either
case be varied by more or less pressing the
ring E alone or with the elastic tube S filled
with compressed air or a liquid on the periph-
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ery of the diaphragm A without the Ting D .

or by unscrewing thering . Itis;moreover,
evident that the strain of the diaphragm A
in case it is pressed downward by the stylus-
lever G will be different from that produced
if the diaphtagm A is pressed upward, since
in the former case the ring D bears from be-
low upon the diaphragm A, while in the latter

case the ring D releases the dia({)hragm. In
this manner the pitch of the diaphragm A
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¢an be adjusted at will.  Obviously this ad-
justment of the diaphragin A may be effected
at any moment, either during thie rest or dur-
ing the operation of the diaphragm.

The described pitching devices may be em-
ployed for any of the kncwn materials of the
diaphragm—zthat is to say, mica, glass, metal;
&c.. These materials can be strained, how-

-ever, within rather narrow limits only. . For

enlarging the scale of the diaphragm it is
therefore preferable to-manufacture the dia-
phragms in other manners. A flexible, ten-

sible, and elastic material should, be used

which can be strained by means of the g¢bhove-
mentioned pitching devices in a similar man-

ner as a drum-skin, so that the diaphragm.

so produced may be pitched within very wide

limits.. The exclusive employment of a flexi--

..ble, tensible, and elastic material for the
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whole diaphragm is, however, 'objectionable,
for the reason that the several parts of such a

diaphragm would make different independ- -

ent vibrations, and thus produce an injurious
interference with,the sound. By the by, this
interference . has. also, been stated with
other diaphrams made of stiffer materials,

“such 48 micd; &c., more particularly in case

30

the diameter of the diaphragm exceeds fifty
millimeters. To obviate this defect and se-

-cure great amplitude of vibrations in the

same diaphragm, the diaphragm comprises a
central portion composed of hard material-—
such as metal, ebonite, mics:, wood, &c.—

~ and an outer portion composed of extremely-
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flexible and radially-stretchable fibrous ma-
terial, such as leather, bladder, &c.

As the pitching of the diaphragm iseffected
sitaply by more or less stretching the elastic
border or margin; while the central stiff part
does not in any way contribute to the pitch,
it is preferable and possible to make the giam—
eter of the central stiff ‘part as large as possi-
ble—say almost as large as the internal diam-
eter of thering D—the more so as the strength
of the reproduced sounds increases with the
diameter of the working surface. -

After the above explanations it will be

understood how the sound-box is operated, {

© a8 itis only necessary to vary the pitch of the

50

diaphragm at.the respective moments during

. the record or reproduction of a speech, song,

piece of music, or the like. The pitching of

the diaphragri A may be effected either with-

_.out the stret¢hing-ring D or within the same,

© 55
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or on both plagés at the same time. Inorder
to strain the dia«%}u‘agm A-without the said
ring D, the ring’E may be turned through a
convenient angle, when it will act.direct or
by means of the elastic tube S; filled, with
compressed air or a liquid, upon the border
or margin of the diaphragme, or the above-
mentioned device for inflating the elastic
tube S may be actuated. In order o strain
the diaphragm A within the annular support

D either of the two adjusting-screws R R, or-

a

both of ther, may be wdjusted. By so ad-
justing the diaphragm A it can be given the
destred pitch for the specch, song, piece of
music, or the like to be recorded or repro-
duced. During the operation of the phono-
graph, gramophone, or-the like the pitch of
the diaphragm may be varied in the manner
explained above. These various adjustments
cobperate in rendering the diaphragm ex-

-ceedingly sensitive in a wide variety of pitch.

For instance, a given adjustment in either di-
rection, within the stretching-ring D by the

stylus G will have a different effect under dif-

ferent adjustments -outside the stretching-.

‘ring D by theinflating-ring S.

In the case of telephounes or the like:of
course the stylus U is dispensed with, while
the-lever G, with the leaf-spring Q, the hook
T, and the two adjusting-screws R R, may be
either employed or omifted.

_"The described sound-bex may serve for re-
ceiving or transmitting sounds and presents
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the. following advantages: In soupd-repro- .

ducing devices the stylus-lever G being se-
cured with its end on the stiff part P (in Fig.
3) of the diaphragm A will put into vibration
not the centerof %is part P alone, but the en-

“tire part P—that is, nearly the whole surface

of the-diaphragm destined for the work-—and
in the'samé amplitude as the stylus U, so that
s louder reproduction of the sound will be the
consequence. On the other hand, not only

the cwn tones, (vibrations of the free dia-

phragr,) but also the disagreeable scraping
noise (ringing) during’ the reproduction of
sounds, are very strongly damped or dead-
ened. In sound—recorgin devices the ad-.
vantage is obtained that t%xe diaphragm will’

receive and record only the actual and own
vibrations of the sound to be recorded with-

g0
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out being. influenced by its own vibrations.

In both cases the chief advantage resides in
the fact that the diaphragmisrendered highl
capable of accommodation, so .that its pitc
may be adjusted during its work not only for
any piece of music, but also for any musical
hrase, for any instrument, any voice, &c.
hus a tone color and a strength of the notes
true to nature aré.obtained during the re-
production and an increased sensitivenessfor

any sound during the record is insured and

rendered possible. o

All the advantages named of the sound-
box according to my invention will be more
apparent when applying the pikching de-

.vices to the known sound-recorders-and re-

producers with two or more simultaneously-

-working diaphragms. In this case it is pref-

erable for the correct regord orreproduction of
the whole scale to make the several .dia-
phragms different in size and to pitch them
for different successions of notes. Asis well
known the several diaphragms may be put
into vibrations either independently of each
other by several styluses.disposed in . the

11g
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-.in devices with several diaphragms the vi-

“with the

ance which is to” be overcome for putting

-the correct properties (tonescolor, pitch of

“whiéh is of spe¢ial importance both for the

5
. ‘ : . f .

same furrow between two waves or conjointly

by a comimon stylus. - In the former case the

several diaphragms are permitted to work in-

dependently of each other; while in the latter

case the several diaphragms are connected
e common stylus in the following

manner o?posite o the usual way in order to

pr%gure all the advantages of the above-de-

seribed sound-box: Seeing that the resist-

the diaphragm into vibrations increases with
the height of the pitch, while the amplitude.
decreases in the - same proportion, it will
be clear that it.is preferable in devices with
rocking stylus-levers to connect the sev-
eral ‘diaphragms not with one and the same
point of the common stylus-lever, but with
different points of the-same, as is diagram-
matically shown at Fig. 4. The distances
between ‘the fulerum V of the lever and the
joints W and W/ of the two diaphragms
A and A’ should be in the. inverse pro-
portion of the resistances of the latter, but’
I proportion to 'their amplitudes. -In de-
vices without rocking stylus-levers—that is to
say, in devices in which each diaphragni has
its own stylus in its center and at right angles
to it—the centers of the several diaphragms
are according to'my invention rigidly con-
nected with a common stylus-carrier, as is
diagrammatically shown at Fig. 5. In this
figure the centers X and X’ of the two dia-
phragms A and A’, respectively, are rigidly
connected with the two.ends of & common
stylus-carrier Z, which latteris piaced parallel
to both diaphragms. The stvius Y should
be so placed on the carrier Z that its distance
from the center X of the one diaphragm A:
stands in a proportion to its distance from
the center X' of the other diaphragm A’
which is ‘the reverse of the proportion be-
tween the two resistances of the two dia-
phragms A and A’, respectively, but is the
same as the proportion between their ampli-
tudes. Thus it is possible by adjusting the
said joints of the diaphragms or the stylus on
the carrier to insure the correct effeet and

the several notes, &c.) of each diaphragm,

record and for the reproduction of sounds.
With the aid of the described arrangements

" .brations of each of the several diaphragmis |

55

will be rendered nearly independent.of those !
of the others. Itis true thata similar effect
has been obtained in known devices (vide,

. for instaiice, the German Patent No. 144,706} -

6o

by _employving elastic wires which connect
the stylus-carrierwith theseveral diaphragms !
but there is the defect that the injurious
noise of these wires cannot be avoided.

The new sound-box, or particularly the
new arrangement of several diaphragms capa- |

C or of the

825,738

‘ble of accoinmodation,’may be utilized as

receivers in photophonographs, in which case
of course the stylus will Tequire to be re-
placed by a reflector of any known construc-
tion or by a lens in a system of lenses.

The sound-box may be varied in many re-
-spects without departing from the spirit of

my invention. For example, the clamping-
ring E may be replaced by a flange of the ring
border of the box B, so that the
endless elastic tube S may be inserted be-
tween the diaphragm A and the said flange.
This flange may be advantageous in case the
elastic tube S is connected with the above-
mentioned device for inflating it. ,

What I claim as my invention, and desire
to secure by Letters Patent, is—
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1. In a sound-box for phonographs and .

the like, the combination of a sound-box pro-
vided’ with an annular stretching-ring and

- with an annular recess outside said ring, -a

clamping-ring adjustable on said box and
provided with a recess opposite the annular
recess of said box, a diaphragm comprising a

8s

central disk of hard material and a border of

flexible material such as leather, and annular

-elastic rings disposed in said recesses above

and below said border, the outer edge of said
diaphragm being clamped between the rim
of said box and said clamping-ring. ,
2. In a sound-box for phonographs, tele-
phones and the like, the combination with a
box, of .a diaphragm in said box, a stylus-le-
ver secured with its one end on said dia-
phragm, a slotted plate secured on said sty-
lus-lever near the other end at right angles
thereto and having within its slot a sharp
edge and without the slot two opposite sharp
edges which bear on,a face of said box in the
plane of said diaphragm, the three sharp
edges being in the same axis, a hook in said

box and adapted to engage in the slot of said

plate and to bear on the respective sharp
edge, and means for adjusting said hook, so
that said stylus-lever is thereby pivotally
connected with said box. | S
3. In a sound-box for phonographs, tele-
phones and the like, the combination with a
box, of a diaphtagm in said box, a stylus-le-
ver secured with its one end on said dia-
phragm, a slotted plate secured on said sty-
lus-lever near the other end at right angles

90 .
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thereto and having within its slot a sharp

edge and without the slot two opposite sharp
edges which bear on a face of said box in the
plane of said diaphragm, the three sharp
edges being in the same axis, a hook in said
box and adapted to engage in the slot of said

- plate and to bear on the respective sharp

edge, means for adjusting said hook, a leaf-
spring secured’ with its center in said plate
parallel to said stylus-lever, and two adjust-

" ing-screws in said box on both sides of said
plate and adapted to more or less bend the:

120
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‘two parts of said leaf-spring, so that said dia-

phragm may be strained to adjust it for any
piteh, o S

4. In a sound-box for phonographs, tele-
phbones and the like, the combination with a.

box, of an annular support in said box and

_concentric therewith, a diaphragm secured at

its periphery in said box and bearing on said
annular support, a clamping-ring, ac%justable :
in said box by means of an arm, an endless
elastic tube between said clamping-ring snd-
said diaphragm and adapted to bear on the
latter without said annular support, means
for inflating said endless elastic tube, astylus-
lever secured with its'one end on said dia-

hragm, a slotted plate secited on said sty-
lus-lever. near the other end at right angles
thereto and having within its slot a sharp
-edge.and without the slot two opposite sharp
edges which bear on a face of said box in the
plane of said diaphragm, the three sharp
edges being in the same axis, a hook in said
box and adapted to engage in the slot of saidt
plate and to bear on the respective edge,

means for adjusting said hook, a leaf-spring,|

* secured with its center in said plate parallel

to said ‘stylus-lever, and two adjusting-

S

\

screws in said box:on both sides of said plate
and adapted to more or less bend the two

-parts of said spring-leaf, so that by actuating

said means or by adjusting said clamping-
ring or said two-adjusting-screws said dia-
phragm may be strained without or within
said annular support or on both sides at a
time to adjust it for any pitch. C

5. In a sound-box for phonographs, tele-

phones and the like, the combination with »

plurality of diaphragms each capable of ac-
commodation to any pitch by varying its
strain, of a common stylus-carrier connected
at different points with said plurality of dia-
phragms, the several diaphragms having dif-
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ferent sizes and being pitched for different

progressions of notes and the proportion of -

the distances of their joints from the axis be-

ing the inverse of that of their resistances and

being the same as that of their amplitudes.
In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. N -

| PIOTR LEBIEDZINSKL
‘Witnesses: CY

Hexry HaspER, -

‘WoLbEMar HavupT.
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