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To all whom it may concern: _

Be it known that I, Joux A WrLLiAMS, a-
citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have invented certain new and

useful Improvements in Sound-Boxes, of

which the following is a specification.

- My present invention pertains to improve-
ments in sound-boxes, the construction and
advantages of which will be hereinafter set

. forth, reference being had to the annexed
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drawings, wherein: .

Figure 1 is a longitudinal sectional view,
on the line 1—1 of Fig. 2; Fig. 2 a front
face view, the compression-ring or plate be-
ing partially broken away; Fig. 3 a perspec-
tive view of the various parts of the box,
‘with the exception of the stylus-bar or arm;
Fig. 4 a vertical sectional view of the com-
bined indicatinig and locking device for the
adjusting-screw ; Fig. 5 a perspective view of

‘the stylus-bar or drm; Fig. 6 a sectional view
" on a somewhat enlarged scale,

showing a
slight modification of the mounting of the
diaphragm; and Fig. Ta. perspective view of

a modification of the means employed elamp- -

ing the diaphragm.’ » L

The primary object of my invention 1s to
obtain a sound-box which may be readily as-
sembled and adjusted by a person having but
slight mechanical skill, the box then giving
as good results as if assembled by an expert
in"such work. ,

A further object is to provide means
whereby the pressure on the edge of the dia-
phragm may be varied, and the condition of
the diaphragm so changed thereby that’ it
will accommodate itself to the class of work
being undertaken. In other words, the box
has a wide or universal range, reproducing
‘high and low notes, ““blast ¥ notes,. and: the

_.tones of various instruments, or combina-
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tions of instruments with equal facility, and

the tones produced being perfectly true at all
times.. The adjustment of the diaphragm

also permits it to be regulated in accordance |

with the acoustic properties of the room or
space in which the instrument 1s being em-
“ployed. s '

A still further object of the invention is
to provide means whereby ‘the adjusting-

.serew  (which is employed to vary the

o " Specification of Letters Patent. ‘Patented Mar, 21, 1911,
Application ﬂledA June 18, 1904. Se_rial,}_ro. 213,175, ' : .

NEW YORXK.

“amount of c.omp‘ression on the ring .or
plate) may be locked in position, and the de-

gree of compression indicated by a.combined:
. scale and pointer. o

In the construction shown in Figs. 1, 2
and 3, A denotes the shell or casing, having
a sleeve B for attachment to the instrument,
as ustal. Within the lower portion of ‘the
shell, adjacent to the upstanding wall or rim
C thereof, is formed a groove or.channel D,
& washer or gasket E, preferably of high-
‘grade rubber, overlying said groove and
bearing at its inner edge upon the bottom of
‘the shell, A diaphragm ¥ of mica, glass or
other snitable material rests upon the gasket
E, and a second packing-ring or gasket G 18
placed upon the diaphragm. A compres-
sion-ring or plate H overlies the parts thus
%?embled, said ring or plate (as shown in

gs. 1,2, 3 and 6) being provided or formed
with integral cross-bars I,  which . curve

slightly upward from said ring. An adjust--
ing-serew J is mounted in a supporting-bar

K, secured to the shell or casing, the lower
end of said screw being slightly: rounded and
bearing upon ‘the cross-bars at their point
of junction. -~ = : Lo '

-AsAvill be readily appreciated, the degree
of compression upon the diaphragm may be
varied as desired, and the pressure exerted
will be uniform by reason of the fact that
force is applied to the ring or compression-
plate at one-point only, namely, the:center
thereof, so that the pressure is exerted evenly
upon the diaphragm adjacent to its periph-
ery or edge. In other words, the compres-
sion-plate may be said to have . universal
tipping or: tilting movement, with the
rounded end or point of the adjusting-screw

as a fuleram. This universal movement

permits the ring or plate to-adapt itself to
any minute irregularities which may exist
in the parts, particularly in the diaphragm,
thus preventing the latter from becoming
wrinkled or distorted. As the screw J is
turned inwardly, the parts arve, of course,
put under greater stress, and the quality of
the tone becomes correspondingly sharper or
thinner, while the reverse is true as: the
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screw . is loosened. ‘When the screw is

turned inwardly, the lowermost gasket E

is expanded circum f&fentially and crowded




into groove or channel D to a greater or less’

degree, thereby tending to stretch the dia-

- phragm and arch it to a slight extent, caus-
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- rel being larger than that in its HPXGP or-
20 ro

mg it to become extremely resilient and ca-

pable of producing a sharper or thinner

quality of tone. The tension thus caused

has no tendency to wrinkle, furrow or dis-
tort the diaphragm, which 1% especially apt
to occur in case a mica diaphragm having
slight undulations in its surface is used.

In order to ascertain the degree of com-
pression exerted by the screw and to hold
the same in its adjusted position, the upper
face of the head of the screw is provlged
with a series:of radial notches or recesses S,
graduated as shown irr Fig. 2. A barrel or
tubular member 8’ is i anted in the bar K,
the opening in the lower portion of the bar-

tion, thus forming a shoulder S=. or
lunger 82 is mounted 'in the tubular mem-
er S’, and a spring S* surrounds said plun-

_ger, bearing against the head thereof at its

ower end and against the shoulder $2 at its

5 upper "end, thereby tending to draw the

lunger downwardly in the tubular member.
gaid plunger is provided at or néar its up-

“per end with a cross-pin 8%, which works in

slots formed in the Lead of the tubular merm-
ber §’, the outer end of the cross-pin §°

overlying the head of the adjusting-screw J-

* and entering the notches S formed therein as
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the adjusting-screw is rotated and its notches
are brought into alinement with the cross-

pin. It will thus be seen that the spring:

tends to hold the cross-pin in engagemegt
with the adjusting-screw, and consequent
locks said screw against accidental rotation,

" thereby preventing any change in the de-

gree of compression exerted upon the dia-
phragm except when the screw is manually
operated. "The cross-pin therefore serves
the double function of an indicator and a
locking device. _ " .

In Iig. 6 a modification of the.invention
is shown, wherein thé presser-plate or ring
H’ is formed with a cireumferential groove
or recess H? which provides a space for the
expansion of gasket G’, overlying the dia-
phragm.. With this arrangement the dia-
phragm may be put under stress or tension
without being arched. The adjustment of
the ring or presser-plate permits the ad-
justment of the device to compensate for de-
terioration of the gaskets, whether the
resser-plate be provided: with a" groove as
12 (Fig. 6) or be of the form designated by
H, Figs. 1, 2 and 3. v

The stylas-bar L is connected at its inner
end to the diaphragm, to one side of the
center thereof, see Figs. 1 and 2, by any-suit-
able adhesive, the outer end of the bar being
soldered, sweated or riveted in a groove or
saw-cut formed in a post or stad M, extend-
ing upwardly from a head or block N. A

2 987,208

thin web or plate O, permanently secured o
the head N, or formed as an integral par
thereof, extends ohtwardly therefrom in line
with bar L, entering a saw-cut formed in the
side wall C, and being secured in place
by serews P/, _ e A

Any material pgssessing sufficient tenacity
or strength may be employed in constructing

the web or plate. Copper, of 5/1000 of an

inch in thickness has thus far given the best

results. - :
~As will be seen-upon reference to Fig. 1,

the web stands in approximate alinement

‘| withr the diaphragm, and by reason of this

fact and the further fact that the head N lies
close to wall C of the frame, no endwise
movement of the stylus-bar can take place.
It simply rocks upon a line which extends
through the web, and as the latter is prefer-
ably formed of a material “possessing but
slight resiliency there is in effect prac-
tically no resistance to the rocking of the
stylus-bar when moving in consonance with
the diaphragm. As will be seen, there are
no loose parts; no parts te be adjusted, and,
as & consequence, no parts which can produce
a rattling noise,

The head N carries the usual needle or
stylus P. "The inner end of the stylus-bar
just clears the diaphragm when the parts are
assembled, and previous to its being secured

70

75

80

to the diaphragm,—consequertly there is no

tendency of the bar to buckle the diaphragm,
as is the case in the usual construction, in
which -a screw passing through the dia-
phragm enters the end of the stylus-bar.

As previcusly noted, the stylus-bar is con-
nected to the diaphragm to one side of the
certer thereof, or more nearly adjacent to
that side of the frame to which the web O
is secured. The point of attachment is,
therefore, approximately coincident with the
center of a line extending from the rocking-
point of the bar to the diametrically op-
posite side or edge of the diaphragm, thus
insuring the greatest possible range of move-
ment. S .

In Fig. 7 a slight modification of the in-

vention is illustrated. Instead of making

the presser-plate or ring and the cross-bars
integral, they are separately formed, the
ring being designated by the letter Q and
the spider or intermediaie frame by R.
With a compression ring or plate con-
structed as shown in Figs, 1, 2 and 8, that
Is to say, formed of rclatively light metal,
struck up in a die, there is a tendency for
the ring to respond slightly to the vibratjons
of the diaphragm, though not to a sufficient
degree to prove detrimental in ‘practice.
The rigidity of the structure, however, is
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such as to permit the required degree of com-

pression to be applied to the diaphragm.
As hepeinbefore stated, the several parts
'of the box may bo readily ‘assembled and
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adjusted, and further the compression on the
diaphragm is equal throughout the entire
extent of the plate or ring.

Having thus described
I claim is: :
. L. In a sound-box; the combination of a
frame; a diaphragm mounted therein; a
stylus connected to the diaphragm; a com-
pression-plate adjacent to the edge or pe-
riphery of the diaphragm; and ‘means for
applying pressure ¢entrally to said compres-
sion-plate, -whereby the pressure upon the
disphragm may be varied as desired but
maintained even throughout the entire bear-
ing surface of the diaphragm, substantially
ag described. C

my invention, what :

2. In a sound-box, the combination of a
.. frame; a diaphragm mounted therein; a
stylus connected to the diaphragm; a com-

pression-plate adjacent the diaphragm; and

means for applying pressure. to sald plate |

and permitting 1t to rock or tilt with refer-
ence to snid means, ‘whereby the pressure
may. be varied as desired but will be even
throughout the entire bearing surface of the
plate, substantially as described.” - '

-8. In a sound-box, the combination -of a.

frame having a groove or channel formed
therein; a packing-ring ' overlying said

groodve or channel; a diaphragm; a second.

packing-ring mounted upon the diaphragm;

a presser-plate or ring having a groove or

‘ riphery, said
plate overlying the second packing-ring; and
means for applying .pressure to said- plate
or ring. S _
4. In a sound-box,; the combination of a

frame; a gasket or packing-ring mounted

therein; a diaphragm mounted upon said

packing-ring; a second packing-ring. resting

upon the diaphrigm; a ‘compression-plate

or ring mounted upon-said packing-ring,

said

Eiate being provided with cross-bars or
mem

rs I; a supporting-bar secured to the

. frame’ and extending over the compression-

plate; and an adjusting-screw carried by’

said bar and bearing at its lower end upon

_the cross-bars of the compression-plate.

-5. In a sound-box, the combination of a
frame; a diaphragm mounted therein, said

- diaphragm being free to expand circumfer-

entially; and means tending to stretch said |, phragu d lor dete: ng |
" | degree of. tension and locking” the tension---

" diaphragm, substantially as described. .~
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6. In a sound-box, the combination of a
frame; a diaphragm mounted therein and
free from .direct connection therewith; and
means for applying pressure to and-expand-
ing the diaphragm cjrcumferentially, sub-
stantially as described";_ : o

7. A sound box cormiprising a casing hav-
ing an annular flange, a substantial y flat
diaphragm within the cssing, a flange on
which the diaphragm is seated, and means

acting on an annilar line within the margin
of thé annular flange on the-tasing to dish

- spitable frame} a diaphra

- pose-described.

determining the degree
_stantially as described. - '

~ 15, In a sound-box,

said diaphragm in concavo-convex form

throughout its entire area to alter the pitch

i of the latter. . ‘

8. Ii & sound-box, the combination of a
rm mounted there-
in; a stylus-bar connected said diaphragm;
and & web cdn'nectinf sdid bar directly to
the frame, the web Iy
the same plane as the diaphregm. = .~ .

9. A sound box comprising-a diaphragm,
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ing in substantially -

6

a washer on which the diaphragm is seated, .
a washer acting on-an aniular line on the

‘opposite side of .the diaphragm to dish the

latter in concavo-convex - form. throughout
its entire area, and mesns operating the lat-

ter washer.

10. In a sound-bbx‘,'th_é combination of. & o

suitable frame; a diaphrdgm mounted there-

-in; a stylus-bar connected to said diaphragm -

at a single point to one side of the center. of

85.

the di'aphrz:fm.; and s rocking connection -
styl '

between sai us-bar and frame,

11. In a sound-box, the combination of a '

suitable frame; a-diaphragm mounted there-

ing a stylus-bar; & connection between said
-stylus-bar and the frame; and a single con-

90

nection’ between the stylus-bar and ‘dia- -

‘phragm substantially midway -between' tlie

- connection of the bar to the frame and the
- diametrically op

ite. side_of the

phragm, substantially ds and for the

[0 o

dis-

12. In a sound-box, the cbﬁ;bifxéﬁdn of a "

suitable framé; 4 diaphtagm mounted there- i;)‘o :

in; a compression-plate; means-for actuat-

ing said compression-plate; and means for -

suitable frame; a diaplitagm mounted there-
ing said plate; and a scale working in -con-
junction' with said screw. = .. ‘

14. In a sound-box, the combination of a
suitable frame; a diaphragm; means for
_varging the state. of {ension of ®aid dia
phragai ;. and means for determining

tension; - -
, _he-combinntion of o
suitable frame; s dm%xhragm; means for
varying-the state of tension. of said dia-
' 3 and means- for’ determining the

varying means in position, = , :

- 16. In a sound-box,-the combination of a
suitable frame; a diaphragm mounted there-
in{'a-compression-plate; a screw for adjust-
-ing said plate; n.scale working in conjunc-

-tion with the screw; and means. for locking
“the screw in position. . , o
17. In a sound-box, the combination of &’

f compression; sub--

13. In a sound-box, the combination of 4 .

105

in; a-compression-plate; a screw for adjust- . -
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_suitable frame ;.a diaphragm mounted there- .

in;j a compression-plate; a screw for adjust-

ing said plate, the screw. being provided-
-with a series of notches; and a spring-.

N
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pressed pin working in ‘conjunction with
said notches. I
18.- In a sound-lLox, the combination of a

*_saitable frame; a diaphragm mounted there-
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‘justed position.

in; 8 compression-plate; a screw for adjust-
ing said plate, the screw being provided
with a series of notches and gradyations in

line with $aid notches; and a spring-pressed

pin working -in conjunction_ with said
notches and serving. to indicate the degree of
compression and to hold the screw’in its ad-

19. In a sound-box, the combination of a
suitable frame ;- a diaphragm mounted there-
in; a compression-plate; a supporting-bar;
a screw for adjusting said plate, the screw
being provided with & series of notches in
its upper face; a tubular member carried

by sald supporting-bar adjacent to -the

serew; a spring-pressed plunger mounted in
said. tubular member; and & cross-pin car-
ried by the upper end of the plunger, ‘the
outer end of said pin lying in the same plane
as- the - notches fgr'med 1n the screw, sub-
stantially as described. . -~ g

20. In a sound-box, the combination of a
frame; a diaphragm mounted therein; and a
resilient compression ring
riphery for holding the . aphragm.. .

21, In a ound-box, the combination of a
frame; a -diaphragm. mounted therein; 4
resilient compression-ring for holding "said
diaphragm, said ring being free'at 1ts pe-
riphery; and means for adjusting the pres-
sure of said ring. ‘ .

99.-In a sound-box, the combination of a
frame; a diaphragm mounted. therein; a
compression-plate bearing on the diaphragm
and free at its outer edge; and means for ap-
plying pressure centrally to said plate..

3. A sound-box comprising a diaphragmj
means for altering the pitch of the dia-
>hragm; an adjustable indicator codperat-
ing with the, itch-altering means; and
means for holding
justed position. =

24. In a sound box,
frame formed with. an annular groove, &
diaphragm, a gasket interposed between the
diaphragm and frame, the free edge of the
gasket being adjacent the groove, and a re-
silient compression ring free at its eriphery
and adjacent the edge of the diaphragm to
stretch the latter. . .

“'95. In a.sound box, the combination of a
frame formed with an annular groove, 2
diaphragm, a gasket interposed. bétween the
diaphragm and frame, the free edge of the
gasﬁet being adjacent the groove, a resilient
compression ring adjacent. the free edge of
the diaphragm, said ring being free at its
periphery, and means for adjusting the pres-
sure of said ring, to stretch the diaphragm.

96. A sound box comprising a diaphragm,

means for altering the pitch of the dia-

free at its pe-.

the indicator in ad-

the combinatiori of a.

29, In.

‘ulate the pressnre of the

I
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phragm, and an. adjustable indicator co-
operating with the pitch altering means. -

27. In a sound box, the combination of a
suitable frame, a diaphragm therein, a com-
pression plate, a screw for adjusting said
plate. and a scale working in conjunction
with the screw. ‘

98, In a sound box, the combination with

a frame, formed with a recess, a thin plate
fitting in the recess, a stylus lever supported
on ‘the -thin plate, and a diaphragic with
which the «ylus lever cogperates, :
) sound box, the combination with
a casing formed with a recess at its edge
in alinement with the center of the casing,
a diaphragm in the casing, a thin plate
fitting in the recess, a stylus lever supported
on the thin plate at a point beyond the edge
of the casing, said stylus lever extending
from the support in a.radial line with the
center of the diaphragm.

30. A sound box comprising a diaphragm,
means. for altering the pitch of the dia-
phragm including a frame, the free edge of
which is located adjacent the edge of the
front of the diaphragm, a support in front
of the casing ans the frame, and an adjust-
ing device mounted in the front support and’
bearing ‘on the -frame to stretch the dia-
phragm.- o ' .

31. In a sound box, the combination with
& casing. formed at its edge -with a radial-
recess, a .diaphragm, a flat thin plate fitting
in the recess, a stylus lever supported on
the flat thin plate, a stylus carried by the
stylus lever at a point below. the thin-plate.

39. A sound box comprising a diaphragm,
means cobperating with the %iaphragm for
altering the pitch, and.an indicating device,
attached to the pitch altering means to in- -
dicate the degree of pitch of the diaphragm
before operating the sound box.

33. A sound-box comprising a diaphragm,
means-codperating with the diaphragm for

altering the pitch, an indicator forming a

part of satd pitch altering means, and inde-
pendent nleans for adjusting said indicator..

L" 34, A sound box having a diaphragm, re-

silient washers adjacent the diaphragm, a
spider for compressing the washers, and a
single screw for adjusting the spider to reg-
spider on the
washers, ) .
35. A sound box comprising a diaphragm,
means for altering the pitch of the dia-
phragm, an indicator coGperating with the
pitch altering means, ‘and means for limit-
ing the movement of the indicator.
36. A sound bo:z comprising a casing, a
diaphragm in the Zasing, a stylus lever co-.

opersting with. the diaphriagm, and a flat re-
silient plate extending from the periphery
of the casing parallel with the - diaphragm,

the flat resilient
e stylus lever,‘said

and means for securin
plate to the casing and t
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fiat resiiient plate being unrestrained inter-
mediately of its points of attachment to the
casing and stylus bar. o :

37. A sound box comprising a casing
formed with a groove, a flat resilient plate
fitting in the groove and extending from the
periphery of the casing and disposed wholly
within the front and rear planes of the op-
posite walls thereof, and parallel to said
walls, a diaphragm in the casing, and a stylus
lever formed with a groove and secured to the
diaphragm, the outer end of the flat gesilient
plate fitting in the groove in the stylus lever,
said flat resilient plate being unrestrained
intermediately of 1its points of attachment
to the casing and stylus bar. ‘

38. A sound box comprising a casing, a
flat’ resilient plate extending from the pe-
riphery of the casing in a directed . which is
at an angle to the axis of said casing, a dia-
phra'gm in the casing, a stylus lever extend-
ing from the diaphragm and connected to
the casing by the flat resilient plate, said

flat resilient plate being unrestrained inter-

mediately of its points of gttachment to the
casing and stylus bar. _ o
-39. A sound box, comprising a casing
formed with a groove, a flat resilient plate
fitting in the groove and extending from the
periphery of the casing in a direction at an
angle to the axis of said casing, fastening
means passing through the casing .and the

~ flat resilient plate to hold the latter in posi-
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“from the periphery

tion, a diaphragm, and a stylus lever ex-
tendixl from the diaphragmyand overlap-
ping the periphery of the casing, and formed
with a groove, the outer end of the flat re-
gilient plate fitting in the latter groove.

40.-A sound box comprising a casing, a
stylus lever, a stylus, a diaphragm, a flat
resilient' plate attached to and extending
of the casing, and at-
taclied at'its opposite end to the stylus Jever,
and the diaphra
being in a single plane, said flat resilient

stylus and resilient plate |.

v

plate being unrestrained intermedigtelj of
its points of attachment to the casing and

-stylus bar.

41. A sound box comprising a casing, a
diaphragm, a stylus bar, and a flat resibent
plate extending from said casing in a plane
at an angle to the periphery of said casing
and attached -to the casing and the stylus
bar- at oppositely disposed ends, said plate
being unrestrained intermediately of said

"points of attachment. , _
" 42, In a sound box, the. combination of a
‘casing, 4 diaphragm, a stylus bar having a

rigid arm, a spring fulerum, parallel to the
face of the diaphragm and having one end
fastened rigidly to the rigid arm and its
other end fastened to the casing, the said
spring fulerum. being flexible between the

stylus arm and the casing, and unrestrained

intermediately of said points of connection.
43. In a sound box, the combination of a
casing, a diaphragm, a stylus bar, a flexible

_spring fulerum extending from the outer

surface of the casing and parallel with the
face thereof, said spring fulerum “being
rigidly fastened to the casing and the stylus
bar, there being a minute flex between the
Foints of connection of the spring, and the
atter being unrestrained between its points
of attachment, . -

44. A sound box comprising a casing, a
diaphragm, a stylus bar, and a resilient con-
nection extending from said casing in a
plane at an angle to.the periphery of said
casing and attached to the casing and stylus
bar at oppositely disposed ends, said resili-
ent connection being unrestrained interme-
diately of said points of attachment. -

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. '

. JOHN A. WILLIAMS.
~ Witnesses:

R. H. Mognris,
M. E. Hebas. -
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