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Speéiﬁcation of Letters Patent.
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To -all whom 1+t may concern:
Be it known that I, Lutaer T. HAILE, a
~citizen of the United States, residing 1n the
city of Philadelphia, State of Pennsylvania,
5 have Invented certain new and useful Im-
provementsin Sound-Reproducing Machines,

of which the following is a full, clear, and ex-

‘act description, reference being had to the
accompanylng drawings, forming a part of

10 this specification. o .
My invention relates to sound-reproducing
machines for the reproduction of vocal and

instrumental sound-waves from a ‘““‘record’

~ thereof, and has for its object to so amplify

15 and modify the sound-waves so produced as
to restore, In large part if not wholly, their
original tone and timbre, closely simulating

the original sounds recorded; and, as 1nci-

- dental advantages the elimination of the am-
20 plifying and discharging horn and its ad-
- junctive parts, commonly emplpyed with
talking machines, and the metalﬁc resonance

resulting therefrom. - _'
- To these ends my Invention consists of a

256 new Instrument comprising the combination,
In or on a containing cabinet, with an mte-

riorly-disposed sound-reproducing machine,
of any known type in which sound-waves are
recorded on a disk or cylinder record and
30 sought to be reproduced therefrom by a dia-
phragm wvibrated by a relatively traversing
stylus and record, of a contiguously-mounted

resonance -chamber, at least one wall of

which Is a sounding-board, into the interior
35 of which chamber the sound-waves produced
Dby the diaphragm of the reproducer are dis-
charged; and means such as a pivotally-

mounted hollow sound-conveying arm on the |

free end of which the sound-reproducer of the

40 talking machine 1s mounted, the other and
- pivotally supported .end of said arm being
- mounted in an apertured wall of said reso-

nance-chamber in such manner as to dis-

charge the sound-waves thereinto. Also In

45 deflecting partition walls in the resonance-

~ during their impingement against the inner
50

tition walls with the resonant fibers of the

chamber, operating primarily as an amplify-
‘ing.conduit for the sound-waves on their pas-
~ sage through the resonance-chamber and

face of the sounding-board, and secondarly
to modify their tone by contact of such par- |

| valve mechanism governing the iIile_t to the’
resonance-chamber, as also valve mechanism 65
governing 1ts discharge ports, whereby the -

tone production may be regulated, namely,
producing either loud or soft tones, with di-
minuendo or crescendo, at the will of the op-
erator and while the machine i1s in operation.
Also in other detail features of construction
and arrangement of the elements relatively
to the cabinet, in each of the two alternate

forms thereof hereinafter described ; the com-

bined elements being well adapted to be con-
tained in a cabinet and constitute a compact,
self-contained and readily transportable ma-
chine or instrument. | |

- The basic principle of the invention 1s ex-

| emplified iIn a device wherein sound-waves

are reproduced from a ‘‘record’’ thereof by a

‘contacting stylus vibrating a diaphragm and

discharging the sound-waves so produced
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into the intertor of a resonance-chamber of

the character recited, whereby they operate
to sympathetically vibrate the sounding-
board wall or walls thereof; while a further
basic principle is the deflection modification
and amplification of such sound-waves with-
in the resonance-chamber, exemplified by the
provision of outwardly - diverging partition

walls interiorly disposed between the sound-

ing-board wall or walls of such ‘resonance-
chamber. - : .

In the accompanying drawings illustrating
my invention in two of its best forms:. Fig-
ure 1 is a vertical section, partly in elevation,
wherein the interior of the cabinet is reached
through a hinged closure 1n one of its side
walls, and wherein the resonance- box is

laced over the open top of the cabinet, the
ack of the former constituting the top of the
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latter and not necessarily having any func-

tion as a sounding-board. Fig. 21s a section .
| of the resonance-box, drawn on the line 2—2
of Fig. 1. Fig. 3 is'an elevation of the piv-

oted sound-conveying arm constructed to op-
erate with the form of device shown 1n Fig. 1.
Figs. 4, 5 and ‘6 are elevations In perspective
of the elements comprising the sound-con-

veying arm of Fig. 3. Fig. 7 1s an elevation

in perspective of another form of the device,
wherein the top of the cabinet i1s provided
with a hinged lid or door and the resonance-
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: box mounted on the inner face of the door, 105
sounding-board. Also in the provision of | in such manner that both the top and back.



sides of the resonance-chamber may Opérgté '
‘as sounding-boards; and Fig. 8 is a horizon-

-tal sectional view thereof, through the cen-

- 10

‘ter of the resonance-chamber.

f Hig. 9 1s an
elevation of a form of the pivotally-mounted

sound-conveying arm constructed to operate

with the form of device shown in Fig. 7; and

Figs. 10 to 13 mnclusive are elévations in per-
spective of the elements comprising the

sound-conveying arm of Fig. 9.

- Referring now to said drawings A indicates

-an inclosing cabinet, with an dutwardly open-

15

20

- diaphragm and a stylus, at 5.

25

80

‘ing door A’ in its side wall, in the form shown
- 1n Fig. 1, but with the door A’ forming the

top covering or lid, in the form shown in Fig.
7; the cabinetf, In either case, containing a

sound-reproducing or “talking-machine” of

any usual type, the drawings showing- the
gramophone type, indicated in Figs. 1 and 7

wherein a motor-containing box is indicated

at m, the turn-table at 10, the ‘‘record” at 8,
and the sound-box mechanism, comprising a

Sound waves produced by the diaphragm
of the sound-box 5 are discharged through
the sound-conveying tube 4, which 1s a taper-
ing' tube proceeding - directly, and by its
smaller eng , from the back of the sound-box
5 to the aperture 14 in the base wall (Fig. 1)
or of the adjacent side wall (Fig. 7) of the
resonance-box B; and it 1s essentially a piv-
otally-mounted hollow arm to permit of the

. usual and required movement of the sound-
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box in its radial traverse over the ‘“record’.

If the hollow arm 4 is constructed with the
usual joint, indicated by dotted lines at n in
Fig. 1, then the arm 4 need have but a swing-

ing movement in a horfzontal plane, other-

wise it must have also a limited movement
vertically in a short arc of a circle. Means
to permit it to have both motions dre shown
in the drawings, Figs. 3 to 6 inclusive, in
which Figs. 4, 5 and 6 show the elements and

Fig. 3 the same when assembled;-and they -
are as follows:—A bracket-bearing

_ ket ring 30,
with ears 31 to. attach it to the superposed
box, is provided interiorly with a narrow

ledge 36 and a curved annular wall 37. The

50
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upper end of the hollow arm 4 is. provided-

with an enlarged head, shown in Fig. 5, hav-
ing a curved exterior 34 adapted to register
with the curved wall 37 of the ring, and be-
tween the two is interposed the ring 32 (¥ig.

6); while to limit the vertical arc movement

of the member 34 in the member 37, the for-

mer is provided with two oppositely-dis-
posed pins 35 entering holes 33 in thering
member 32, which latter rests on the ledge 37

of the member 30 and fills the space above it

60 and is held firmly in place when the parts are
‘assembled and secured to the base-wall of

the resonance-box B, as shown in Fig. 3. A

- somewhat different form of means providing

for these movements of the sound-conveying

‘arm 4 is required by reason of the mounting

Fig. 1,

878,087 . -

‘of the resonancespox B on the inner face of
‘the lid ‘of the cabinet, as shown in Fig. 7, and
"these modified means are shown in Fig. 9,
‘wherein the elements of the pivotal bearing
-are shown assembled. These elements are:
"an annular flange 28 slightly below the upper

end 26 of the hollow arm 4. Upon said flange

rests the lower end 27 of a three-way coup-
| ling 24. A retaining ring 29 holds the coup-

ling 24 in place on the flange of the arm 4, be-

1ing secured by screws 29° entering holes 272.

s
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A cylindrical hollow member 19 provided |

with a flanged head-end 20 and a peripheral
slot 22 is arranged sleeve-like within the

coupling union 24, the flanged head 20 abut-

ting and closing one end of the coupling,
while the other end of the coupling member
24 abuts against the bead 25 on the bracket
21 which 1s screwed to the wall of the reso-
nance-box B. = The device has practically a

| universal joint, and is so désigned to enable
| the arm 4 to have the requisite movements
before deseribed with reference to the piv-

otal bearing shown in Fig. 3, when the ma-

chine is in operation; but also, when it 1s de-
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dgired to throw the machine out of action and
close ‘down the lid of the cabinet, the arm

can then be swung upwards at a right angle to
the face of the resonance-box and then down-

“ward, In a line therewith, resting in the recess

6 provided therefor and held supported
therein by a hook 7 or other similar means.

- The remaining and- chief element of the
new device, consisting of the resonance-box
B gﬁld 1ts adjunctive parts, I will now de-
scribe.

99
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In essentials it must provide a hol-

low chamber, preferably rectangular mn
planular outline and otherwise resembling

the resonance-box of a guitar or violin, and

have at least one of its sides operating as a
sounding

have vertical partition walls, which are rela-
tively diverging walls. Such a box is shown
in Fig. 1 in which the top 2 of the resonance-

105

r-board. It must have one or more .
sound-discharge openings. - And it should

110

box is a true sounding-board, shown with a

central -sound-discharge "opening
sound-discharge .openings may E e provided
therein, and a series of openings 152 in one of
the side walls, governed by an apertured
slidin% valve 19 actuated by a handle 18,
may be provided. In-said form shown In
e base 9 of the resonance-box is
shown as the tolﬁ of the cabinet, and is not
necessarily .another sounding: board for ob-
vious reasons. - In the form shown in Fig. 7,
however, the base 9 of the resonance-box B
is a true sounding-board, for it is insulated,

‘8o to speak, from the inner face of the cabinet

hid by a narrow strip 10 interposed between
the four edges of the base 9 and the cabinet
is provided an inlet port indicated at 14. In
both the sound-waves impinge, so to

against the top sounding-board 2, at a

3. Other
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lid. In both forms of resonance-box B there I

p )
irect 130
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Fig. 7, the sounding-board being thus set in

- sympathetic vibration.
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~is not limited to the employment of either.

40

45.
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Entrance of sound-waves to the resonance-

chamber 1s governed by a valve 16 actuated
by a lever-handle 17, and the partial opening
or closing of this port has the eflect to con-
trol the degree of loudness or softness of tone
and produces a perfect diminuendo or cres-
cendo at the will of the operator and while
the machine 1s 1n
operate 1it.

An 1mportant, indeed an essential fea-
ture, in the construction of the resonance-

chamber to produce the complete effect de-

sired 1s in the provision of the interior parti-
tion walls.
simpler form, the pair of partition walls 12,
12, are united in a curve at 12 which 1s lo-
cated adjacent to and inclosing the aperture

14, proceeding thence on gradually diverging.

lines which pass on either side of the aperture
3 in the sounding-board 2. Other curved
walls 12* are provided as shown in Fig. 1, as
it 1s believed that such corners in the reso-

‘nance-chamber should be eliminated; at least
my experience with the machine so con--

structed has been more satisfactory. Such a
partition 1s provided at 12* 1n the form

shown in Fig. 7, but in that form of reso-

nance-box, the sound-waves from the dia-

phragm enter the sound-chamber through
an aperture 14 cut In one of its side walls,

hence the partition walls 12, 12, are curved
to form the sound-passage 12¢ leading di-
rectly to the aperture 14 which is governed
by a valve 16.as 1n the other form of machine.

It 135t0 be understood that my invention

particular external form of resonance box
shown, nor to either particular form-of piv-
otal mounting.of the hollow sound-convey-
ing arm, nor to the employment in the cabi-

net, of a sound-reproducing machine of a
gramophone type, employing a ‘“‘disk” rec-

ord; hut on the contrary, a sound-reproduc-

ing machine of the phonograph or any other
type, may be substituted, care being taken.

to supply the appropriate form of pivotal

bearing for the sound-conveying arm to

adapt it to any particular form or type there-

- of selected. . - | .
Having thus described my invention, I

claim as new and desire to secure by Letters
Patent:— - -

1. A machine for reprodlicil}g sounds from

- a record thereof and modifying éheir tone

60

and timbre, comprising an inclosing cabinet
and the following interiorly contained in-
strumentalities In operative combination,
namely, mechanism for reproducing sound-
waves from a sound-record, a resonance-box
one wall of which 1s a sounding-board adapt-

‘ed to be vibrated sympathetically by said

operation if desired to so

Referring first to Fig. 1 as the

!

ducer to the

right angle in Fig. 1, and substantially so in | sound - waves, and forming a resonance-

chamber which 1s substantially closed other
than by sound-discharge openings, with con-

865

necting tubular means operatively mounted
to convey said sound-waves from the repro-

interior of sald resonance-cham-
ber. ' o ‘

2. A machine of the character recited,

comprising a containing cabinet, and the
following interiorly - contained elements in
operative combination, namely: mechanism

for reproducing sound-waves from a record

thereof, a contiguous resonance-chamber

70

75

formed by a box one .exterior wall of which

is a sounding-board, the interior of said box
contalning outwardly - diverging partition
walls operating primarily to form an ampli-
fying passage for said sound-waves and sec-
ondarily to modify the tone thereof; with

means for conducting the sound-waves from

the sound-reproducing mechanism to said

amplifying passage in the resonance-cham-

ber. - ' T
3. A machine of the character recited com-

“prising thefollowing instrumentalities; in op-

erative combination, namely a cabinet with
interiorly - contained mechanism for repro-
ducing sound-waves from a sound-record, a

‘contiguously mounted box providing a reso-

nance-chamber the exterior wall of whichis a
sounding-board, a pivotally-mounted hollow
sound-conveying arm leading to an aperture
in an oppositely-disposed wall of said box by

which 1t is mounted in the cabinet, said arm -

operating to convey sound-waves from the

“sound-reproducer to the interior of the reso-
nance-chamber, with valvular means gov-

erning the delivery thereof to said chamber.

4. A -machine of the character recited com-

prising the following instrumentalities, in op-
erative combination, namely a machine for

mechanically reproducing vibratory sound

waves from a sound-record, a box providing
a resonance-chamber one wall of which 1s a

sounding-board;and having interior diverg-

ing partition walls, with a pivotally-mounted
hollow sound-conveying arm leading said vi-

A
ot
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bratory sound-waves to the diverging pas-

sageway within the resonance-chamber.

- 5. A machine of the character recited com-
prising the following instrumentalities, in op-
erative combination, namely a machine for
mechanically reproducing vibratory sound-
waves from a sound-record, a box providing
a resonance-chamber to which said sound-
waves are delivered and having a pair of op-
positely-disposed sounding-boards and inte-
rior diverging partition walls, with a pivot-
ally-mounted hollow sound-conveying arm
leading said vibratory sound-waves to the
diverging passageway within the resonance-
chamber. S

115

120 .

125

I 6. A machine of the character recited c’?’m—Q
l prising & containing casing, and within 1t &
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machine for mechanically reproducing. vi-
bratory sound-waves from a sound-record, a
superposed resonance-box mounted on and .
forming the top of said casing, said box com-

5 prising top and bottom connected walls, the
- former of which is a sounding-board, and the
latter of which forms the top of said casing,
with a pivotally-mounted hollow sound-con-
veying arm leading the sound-waves from
10 the sound-reproducer and discharging them.
through an aperture in the ¢ontiguous wall

. of said resoriance-box. - - _

7. In 8 machine of the character recited
comprising a cabinet with interiorly-con-
15 talned mechanism for reproducing sound-
waves from a sound-record, the combination
therewith of superposed means operating as
well to amplify the tome and modify the

- timbre of the sound-waves so produced, said
- 20 means consisting essentially of a resonance-
chamber having its upper and exterior in-
closing wall adapted to operate as a sqund-
ing-board, and containing interiorly a-pair
of outwardly diverging partifion walls ¢on-
25 stituting a sound-amplifying passdge, with
" a vertically-disposed sound-conveying arm
ivotally mounted against an aperture in the

- lower and contiguous wall of said box, operat-
ing to convey the sound-waves.from the re~

30 producer to said amplifyng &)assage_ within
the resonance-chamber and agamst the
sounding-board wall thereof. = -

8. In a machine of the character recited,

- .an inclosing cabinet, with a chamber con-
.35 taining mechanism for reproducing sound-
- waves from a record thereof, a superposed
resonance-box formed by a pair of oppo-
sitely-disposed sides, the upper one of which
‘is a sounding-board, with connecting up-
40 Tight side-waﬁs one of which is apertured to

|

provide sound-discharge openings, with val- |

vular means governing the same, a hollow
tapering sound-conveymg arm leading from
~ the sound-reproducing mechanism and piv-
15 otally mounted at its end of largest diameter, |
against an inlet aperture in the basal wall of |
said resonance - box, with valvular .means |

¥

affixed my signature this 23rd day of May

- ' ) P S
governing the entrance of such sound-waves

theremn. = |

9. A machine of the character recited com-
prising an inclosing cabinet with a hinged
id, interiorly-contained mechanism for re-

producing sound-waves from a sound-record,

8 resonance-box mounted on the mmner face
of said lid and consisting of a dgair of oppo-
sitely-disposed sounding-boare

50

09

with con-

necting side walls, the exterior sounding- .

board having a sound - discharge opening

| and the other being secured to the face of the

hinged lid, with an edge strip of material
interposed between them; a tapering hollow

60

sound - conveying arm leading the sound-

waves from the reproducer and discharging -

them through an aperture in one of the con-

necting side walls of said resonance - box,

said arm having pivotal bearings permitting
both vertical and lateral movements thereof -
relatively to the resonance-box on which 1t

18 mounted. . o |

~-10." A machine of the character recited
comprising an inclosing cabinet having a
hinged lid, and interiorly contained means

for mechanically reproducing sound-waves

from a sound-record, the combination there-
with of a hollow sound-conveying arm with
pivotal bearings - permitting both vertical
and lateral movements thereof at its dis-

65
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charge end, and a superposed box mounted

~on the inner face of said hinged lid and con-
‘stituting a resonance-chamber, with- sound-
~discharging apertures; and having interior

diverging partition walls; said box com-

one of which is a sounding-board, with con-
necting side-walls one of which is apertured
to operatively support the delivery end of
sd1d sound-conveying arm. . =

In testimony whereof, I have hereunto

A.D.1907. _ |
- - LUTHER T. HAILE. -
Witnesses: B

- A. M. BoprE,

- C. A, Duxvrae.
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prig,mf two oppositely-disposed flat sides, -
of
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