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To all whom it may concern :

Be it known that 1, ORWITLL 11, NEEDITAM,
of the city and county of New York, in the
State of New York, have invented certain new
and useful Improvements in Musical Iunstru-
ments,of which the following is a specification.

My 1nvention relates principally to musical
1nstruments which are adapted to be played
manually by a key-board or mechanicaliy by a
traveling muste sheet, card, or tablet provided

elther with projections or perforations.

My invention consists in the combination, in
a musical istrument, of sound-producing de-
vices, a rest provided with duets for the pas-
sage of air to operate said sound-producing de-

~vicesand with ports extending from said ducts
to the side of the rest, a traveling music-sheet

for controlling the passage of air through said
duets, and a cheek-piece adjustably secured to
the side of said rest, and constructed with ports
ranging with the ports in said rest, whereby
the sound-producing devices of one octave may
be coupled with sound-producing devices of
corresponding notes in another octave.

It also consists in the combination, in a me-
chanical musical instrument, of sound-produc-
ing devices, a rest provided with duocts for the
passage of air to operate said sound-producing
devices and with portsleading from said duets
alternately to opposite sides of the rest, a trav-
eling music-sheet controlling the passage of
alr through said ducts, and cheeli-pieces ad-
justably secured to opposite sides of said rest,
and constructed with ports ranging with the
ports in saud rest, one ot said cheek-pieces serv-
ing to couple alternate sound-producing de-
vices and the other the intermediate scund-
producing deviees 1n one octave with devices
of corresponding notes in another octave.

it also consists 1n the combination, in a wind
muslical nstroment, of sound-producing de-
vices, an exhaust chest or chamber with which
sald sound-producing devices communicate, a
hollow sounding-board ecommunicating with
sald exhaust chest or chamber, and means for
exhaunsting air from said chest or chamber and
also from said sound-board, whereby a tension
1s applied to said sound-board.

{Nomodcl.}

== Trr— e

Intheaccompanying drawings, Figure 1 rep-
resents a transverse vertical section through
an instrament embodying my invention. Kig.
2 represents a horizontal section of a portion
of tihe instrument apon the dofted line @ a,
Tig. 1, a portion of the case and covers being
removed to expose the parts beneath it. Iig.s
represents a vertical section of the upper por-
tion of the instrument upon the irregular dot-
ted line vy, IMig. 2. Ifig. 4 represents a plan
view upon a larger scale of the reed-chest, con-
taining the reed-action and appurtenances, a
portion being broken away to economize space.
Fig. § represents an end view of said reed-
chest, and showing also a hollow sounding-
board below the same., Ifig. 0 represents &
transverse section of the reed-chest and sound-
board upon the dotfed line z 2, IMig., 4. IFig. 7
represents a perspective view of a portion ot
the hollow sounding-board upon & still larger
scale. Iflg. 8§ represents a transverse section
of the rest for the traveling music card or tab-
let and cheelk-pieces forming octave couplers
apon opposite sides-thereof. Fig. 9 represents
a pian, partly in section, of a portion of said
rest and said cheek-pieces. Ifigs. 10 and 11
represent face views of the two cheelk-pieces,
showing the arrangement of ports for coup-
ling sound-producing devices of corresponding
notes in different octaves, and Ifig. 12 repre-
sents & detail view of a portion of the pipe-
action.

Similar letters of reference designate cor-
responding parts in all the figures.

A designates the case of the instrument,
which may be of any desirable form, and is
provided with sunitable hinged covers at the
front, which may be opcned to afiord access
to the various parts of the instrument.
Bdesignatesthe keysof amanual key-board,
which are fulernmed at ¢, and may be operated
in the same way as any manual keys to play
the instrument. he keys B constitute levers
through which power is transmitted to the de-
vices controlling the operation of the several
sets of sound-producing devices, and form part
of the means whereby the instrument 18 oper-

| ated mechanically. In this example of my in-
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vention the keys B, and through them the ] the two cranks being set at right angles to

several sets of sound- 1)1‘oducmﬂ devices, are
operated by meansof pneumatic motors, which
I will now deseribe. |

C designates a box or ehamber, of .suitable
s1ze and construction, arranged above the keys
B, and containing a series of pneumatic mo-
tors, U/, arranged in two rows, one row above
m]other; and for the purpose of making the
motors as large as possible I preferably ar-
range the motorsin the two rows alternately,
those 1n the upper row being over the spaces
between the motors in the lower row. The
pneumatic motors are composed in the usunal
way of two boards or pieces of similar size and

shape, and one of which is fixed and a flexible -

wall connecting them, The box or chamber
C containing the pieumatic motors communi-
cates by means of a duct or passage, D, with
a receiver, C° upon opposite sides of which
are bellows C°, which are connected by a rod,
Ct, and are operated by a treadle, C°, through
a rod, C° Thus 1s a constant vacuum wain-
tained in the box or chamber O containing the
pneumatic motors €/, The top of the box or
chamber O 1s constructed to form a rest, C7,
fora traveling musie card or tablet, here shown
as consisting of a perforated ¢ heet D. In the
sald rest are » ducts ¢, wbich lead directly to the
pnenmatic motorsintheupperrow,and through
branch ducts ¢/ (shown in dotted outline in Ifig.

1) communicate with the pneumatic motors of

the lower row. When a perforation in the
music-sheet opens one of the duets ¢ one of the
motors will expand, and through its tracker-
pin ¢ and a lever, ¢, hinged at one end and
bearing upon the l{@} at Ihe other end, will
depress one of the keys.

Turning now to a description of the mechan-
1sm whereby the musie-sheet D is controlled,
D’ designates a take-up roller, apon which the
music-sheet will be wound in the act of play-
ing, and D? designates a music-roller, upon
which the sheet 1s wound before being phved
and also npon which said sheet is to be re-
wound after playineg. The roller D’ is not in-
tended to be removed from the case A; but
the roller D?1s secured in bearings, whicl per-
mit 1t to be readily removed Wlth the music
from the case wheu desirable for the purpose
of changing the music. When placed in the
mstrament the musie-sheet is wound upon the
music-roller D2, and the end of said sheet is
drawn over the rest U7 and secured in or to
the take-up roller /. The travel of the musiec-
sheet is produced by imparting a positive ro-
tation to the take-up roller D’, and this may
be effected as follows:

lidesignatesadriving-shaftextendingacross
theinstrument parallel with the key-board, and
having a crank, d, at each end, one only be-
g here shown. ‘Lhe treadle C° is connected

~with the crank ¢ by a connecting-rod or pit-

man, &% and to the erank at the opposite end
of the shatlt 1s connected a second rod or pit-

each other to effect the uniform opemtlon of
the shaft.

Upon the shaft I 1s a pulleg , d’, and upon
the take-up roller d’ is a pulley or flange, d?;
and d° designates an intermediate fIIOtIOIl-
wheel, Wll[‘le\ motion is imparted from the
dllvmg shalt to said take-up roller. Asshown
in dotted outline in Ifig. 1, the intermediate
wheel, d°, 18 pivoted in a bearing-block, B, piv-
oted at d*, and having a spring bearing upon
thie upper surface for pressing the wheel d’
tightly between the wheels d/ ¢°. When it is
desired to disconnect the take-up roller D’ from
the driving-shaft It and stop the feed of the
music-sheet, all that 1s necessary is to raise the
bearing-block I/ sufficiently to lift the wheel
d’ out of contact with the wheels d’ d>.

The driving-shaft 18 has upon it a fly-wheel,
1%, (see Iigs. 2 and 3,) for steadying its mo-
tion; and in order te enable the music-sheet to
be rewound quickly upon the music-roller D?,
I provide said roller with a small palley, d°,
which, when the roller 18 moved slightly, is in

position to bear tightly upon the periphery of

the fly-wheel E2 so that the fly-wheel will
through 1t eifect the rapid rotation of said
roller,

1t 1s desirable that the take-up roller D/ and
the music-roller D?be simultaneously connected
with and disconnected from the driving-shaft
I8, and this is elfected by a rod or bar, d° ar-
ranged parallel with the shaft and pivoted at
each end, so that 1t 1s adapted to be oscillated
slightly in either direction. At one end of the
rod or bar d° i1s an arm (shown in dotted outline
in If1g, 1) projecting from one side thereof, and
connected by a rod (shown in dotted outline)
with the {ree end of the bearing-block 1Y,

Ii3 designates a stop-draw, which has upon
its inner end an incline, d7, adapted to Dbear
upon the arm of the rod or bar d° and when
sald stop-draw is pushed inward to raise the
bearing block I/ and stop the feed of the mu-
sic-sheet.

The end of the music-roller D? nupon which
18 the pulley d” 18 mounted 1n a bearing-block,
124, (see Iig. 3,) which 1s pivoted at d° and has
at 1ts end an incline bearing upon an arm, d”,
projecting from the rod or bar d° upon the
opposite side to that previously described.
When the stop-draw I&° 1s moved inward to
alse the bearing-block I/ the rod or bar d° is
oscillated and the arm d” moved down, releas-
1ng the block I*and permitting it to be mmoved
upward by a spring, d¥, to cause the pulley d°
to press tightly enough upon the fly-wheel IE?
to receive motion therefrom. The mechanism
for producing the travel of the music-sheet
forms no part of my invention.

In order to enable the driving-shaft to be
started readily in whatever position it may
stop, L employ a starting device composed of a
ratchet-wheel, d", upon the shaft E and a

pawl, d'?, Whu,n 1s pivoted to & stop-draw, I,

man nnpa,rtmn motion {from a second treadle, | Wherebv sald pawl may be made to eng :;Lgu

70

75

30

()

95

100

105

II10

IIS

120

130




258,667 | 3

with the ratchet-wheel when the stop-draw is
pulled ontward, and thereby move the shaft

torward, as shown clearly in Fig. 3.
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I have here represented three sets of sound-
producing devices—namely, a piano-forte ac-
tion, a reed-action, and a pipe-action; but two
or any desirable number of sets more than two
may be ecombined.

I will now proceed to describe the three sets
of sound-producing devices in the order above
named.

The piano-forte action (best shown in Ifigs.
4 and 3) 1s but little different from a common
action. |

I* designates the frame, arranged in an open-

ing in the back of the case A,and edesignates

the strings thereof. The action-frame I is
properly secured in the case of theinstrument;
and ¢’ designatesthe hammers. € designates
the jacks. ¢’ designates the hammer rest-rail.
¢* designates the dampers; and € designates
the rods, pins, or bars which bear upon the
top of the manual keys B and transmit mo-
tion from said keys to the jacks ¢.. The ham-
mer rest-rail (see I'ig. 3) is connected by alink,
¢’, with one end of a lever, F2, which is ful-
crumed at €'; and € designates a stop-draw
connected with the other end of said lever.
By drawing out the stop-draw ¢® the lever F?
is vibrated, and the hammer rest-rail, with all
the hammers, 1s moved so0 as to carry all the
hammers bevond or out of reach of all the
jacks, and thus 1 am enabled to render the
piano-torte action inoperative while either the

reed-action or the pipe-action, or both, are be-

ing operated. |

S0 far as explained my piano-forte action is
of a common kind, and 1t possesses only one
novel feature—namely, that the bass-hammers
may be moved up toward the strings inde-
pendently of and apart from the other ham-
mers to produce a subdued bass. This I ef-
fect by providing an auxiliary rest-rail, 7, (see
Iig. 2,) for the bass-hammers, which is fixed in
one end of a lever, f, (see Iig. 3,) pivoted at
J* to the frame I of the action, and having a
pin, /2, projecting outward from its side.

F¥designates a lever, pivoted at f*and bear-
ing upon said pin f*, and by means of a stop-
draw, f°, the lever I’* may be drawn forward,

‘the auxiliary rail f moved back, and the tone

of the bass subdued by moving the bass-ham-

mers so as to shorten their throw or stroke.
Tuarning now to the reed-action shown in

Fig. 1, and more clearly in IFigs. 4,5, 6,and 7,

G designates areed-board arranged belowthe |

manual keys B, and having two series of reed-

cells, severally containing reeds ¢, the speak-

ing of which is controlled by pallet-valves ¢,
arranged in an exhaust chest or chamber, G,
below said reed-board, and kept closed by the
usual pallet-valve springs, ¢% The exhaust
chest or chamber G’ communicates, by means
of an air-trunk, (here shown, for convenience,
as consisting of flexible tubes %) with a re-

of a bellows, G4, operated through the rod G5

from the movement of the treadle C°. Thus
18 the air exhausted from the chest or cham-
ber /. The keys B actuponthe pallet-valves
g’ to depress them through tracker-pins ¢° in
a common way, the said tracker-pins each be-
ing composed of two sections or pieces, one
resting upon the other.

Inorder to prevent the speaking of the reeds
g when desirable, 1 employ stops ¢, hinged at
each side of the reed-board G and covering

the reed-cells,so as to prevent the passage of

alr through them, and outside these stops
are hinged swell-covers ¢°, which may be op-
erated when desired to augment the volume
of tone. The stops ¢!, as shown clearly in
Kig. 4, are opened by means of stop-draws
% which have upon them inclines ¢°% which,

by moving said stop-draws outward, act upon

the projecting ends of the stops ¢* to open the
latter. The swell-covers ¢° are hinged at ¢7 by
flexible hinges to the reed-board G or pieces

70

/5

30

attached thereto, and are pressed down to -

hold them closed by springs ¢°. At one end
(see Ifigs. 4 and 5) the swell-covers ¢° have
arms, which project toward each other and are
united by a pin, ¢ fitting in an elongated hole
in one arm. The swell-covers ¢° may be both
opened or raised by means of one stop-draw,
(7, baving upon it an incline, ¢'t, which, as it
1s moved outward, engages with a pin or pro-
jection, ¢*%, on one swell-cover, and, tilting said

cover upon its hinge, depresses the connected

ends of the arms ¢°, and thereby opens or raises
the opposite swell-cover.

Whenitisdesired to play mechanically either
the piano-forte action or the pipe-action alone,
or to operate them together and without the
reed-action, it 1s very desirable that the pneun-
matic motors C’ berelieved from the pressure of
the pallet-valvesprings ¢% so as toenablethem
to exert a more powerful force upon the keys
b, which force is by them transmitted to the
hammers or the valves of the pipe-action. This
result I accomplish by adjusting the tracker-
pins out of the way of the keys by meansof a
rock-shatt, 2, (see Iig, 1,) which wmay be oscil-
lated by means of a stop-draw, &/, and has a
number of fingers or arms, /%, for bearing upon
the tracker-pins ¢* and depressing them, so
that they cannot transmit the force of the pal-
let-valve springs ¢% to the keys *and increase
the resistance offered to the pneumatic motors.
Of course such depression of the tracker-pins
will open all the pallet-valves ¢/, and hold them
open; but 1f the stops ¢* be closed down over
the mouths of the reed-cells no air can pass
them, and hence the reeds will not speak.

I will now describe the construction and
arrangement of the hollow sounding-beard H,
which in this example of my invention is ar-
ranged in proximity to the reeds ¢ and imme-
diately below them, it forming in fact the lower
side or bottom of the exhaust chest or cham-
ber G'. The construction of said sounding-

Lp

ceiver, G° which is exhausted of air by means [ board is clearly shown in Tigs. 5, 6, and 7,
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and its arrangement and manner of operation | producing device in one octave with a sound-

are illustrated in Ifig. 1 upon a smaller scale.
The sounding-board is composed of the boards
¢ 4/ and sounding-posts 4%, the board ¢ consti-
tuting in this example of my invention a bot-
tom board. The bottom board, ¢,1s crowning
or convex, and the middle board, ¢, which 1s
straight, has in it openings ¢, which afford a

free communication between the exhaust cliest

or chamber G’ and the interior of said sound-
ing-board, and upon the air being exhausted
from said chest or chamber G’ a reduction of
pressure is effected in the sounding-board.
Upon such reduction of pressure within the
sounding-board the atmosphere exerts apress-
ure upon the outer side of the board ¢+ and
tends to bulge such board inward or upward.

The atmospheric pressure is transmitted

through the sounding-post ¢, and subjects the
board 4’ to tension, whereby the tone of the
reeds 1s greatly improved and partakes more
or less of the tone of the violin or vicloncello.

Though I have here only illustrated the
soanding-board H in connection with reeds,
1t may be adapted for use in connection with
other sound-producing devices.

Tuarning now to the pipe-action, I designates
a pressure wind-chest, which is supplied with
air by means of bellows I/, operated by a rod,
I?, which receives motion from the treadle C°,
as clearly shown in Ifig. 1. The pipes I° are
fixed 1in the wind-chest I, and the passage of
air through them is countrolled by valves j,
which are opened by the keys B acting through
push-pins j and levers 5%, connected at one end
with said valves j.  As the valves j are here
sliown as opening downward, it IS necessary
that the levers j° be employed; but I prefer to
arrange the wind-chest I’ so that the valves j
shall open upward, and then the push-pins §/
can act directly upon them without the inter-
veution of any additional mechanism.

Inordertorenderthepipe-actioninoperative,
I mayarrange an outwardly-opening valve, &,
(shown 1n the detalil view, Fig. 12, which rep-
resents a longitudinal section through a por-
tion of the wind-chestl,) adapted to close an
opening, &/, in sald wind-chest.
desired to render the pipe-action inoperative
the valve £ may be opened by a stop-draw or
other mechanism, and then all air delivered by
the bellows 1’ into the wind-chest I will pass

out through the opening £/, and will not be

compressed 1n the chest I, and hence will not

cause the pipes to operate.

In lien of employing a separate bellows for
the pipe-action, 1 might, and preferably shall,
add a bellows-board to the top of the bellows
(%, and then the air exhausted from the chest
or chamber G/ will be compressed and deliv-
ered directly by a suitable air-trunk to the
wind-chest I.

I will now describetheoctave-couplers which
1 employ.

In order to increase the volume of tone of

When it is

producing device of corresponding note in an-
other octave, so that when a single perfora-
tion in the musie-sheet D comes opposite a
duct ¢ in the rest C7 said duct will be coupled
or placed 1n communication with the corre-
sponding duct in the next octave, and two
pneumatic motors will be caused to operate,
and two hammers, two pipes, or two reeds will
be operated, or all sixsound-producing devices
will be operated. As here represented, these
couplers consist of two cheek - pieces, J J7,
adapted to be adjusted longitudinally in rab-
bets upon opposite sides of therest C?. They
are shown as connected together by a bridge,
{, and may be adjusted by a stop-draw, I/, con-
nected with the cheek-piece J by means of a
bell-crank lever, ?, and link or rod /.

it will be observed thatin Fig. 9 I have des-
1gnated the ducts ¢ of two octaves by the let-
ters of the notes of the sound-producing de-
vices to which said ducts correspond, and 1t
will there be seen that alternate ducts ¢ of the
two octaves have ports extending to the left
side of the rest, to be controlled by one cheek-
pilece, J, while the intermediate ducts ¢ have
ports extending to the right side of the rest, to
be controlled by the other cheek-piece, J’. The
lettering of these ducts has no relation to the
lettering of the other parts of the instrument.

In thefaces of thecheek-pieces J J/are ports,
which are each an octave in length, and which
range vertically with the ducts ¢ and ports in

the rest, which are designated by letters indi-
Asshownin Iig.

cating corresponding notes.
9, the octaves are not coupled; but if the two
cheek-pileces J J/ be adjusted longitudinally it
will be seen that the port A in the cheek-piece
J will connect or place in communication the
twodnets ¢, which are indicated by correspond-
ing notes A A in the rest C'. The port G#in
the cheek-piece J/ in a like manner connects
the two ducts ¢ indicated by corresponding
notes G# in the rest C. |

From this description it will be elearly an-
derstood that when the cheek-pieces J J’ are
adjusted to couple two octaves all the duets ¢
in one octave will be coupled with correspond-
ing ducts 1n the other octave, and hence that
if a perforation in the music sheet, card, or tab-
let comes opposite any of the ducts ¢ in one oc-
tave the corresponding sound-producing de-
vices 1n both octaves will be sounded.

By my invention 1 produce a musical instru-
ment of great scope and power, and one which
can be operated mechanically or manually with
equal convenience, and may in either case take
the place of a number of separate instruments.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a musteal instrument, the combination
of sound-producing devices, a rest provided
with duets for the passage of air to operate
said sound-producing devices and with ports
extending ifrom said ducts to the side of the

the instrument, 1 provide for coupling a sound- | rest, a traveling music-sheet for controlling the
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passage of air through said duets, and a cheek-

plece adjustably secured to theside of said rest,

and constructed with ports ranging with the
ports in said rest, whereby the sound-produc-
ing devices of one octave may be coupled with
sound -producing devices of correbpondmg
notes in another octave, substantially as speci-
fied.

2. In a musical instrument, the combination
of sound-producing devlces a rest provided
with duets for the passage of alr to operate
sald sound-producing devices and with ports
leading from said ducts alternately to opposite
sides of the rest, a traveling music-sheet con-

‘trolling the passage of air through said duets,

and cheek-pieces adjustably secured to oppo-

site sides of said rest, and constructed with
ports ranging with the portsin said rest, one

of said cheek-pieces serving to couple alte1
nate sound-producing devices and the other
the intermediate sound-produeing devices in
one octave with devices of corresponding notes
in another octave, substantially as specified.

9. The combination, with the rest C7, of a
cheek-piece adjustably secured upon the side
thereot, and a link, &%, lever 2, and rod or stop-
draw I for adjusting the posmon of said cheek-
plece, substantially as specified.

. The eombination, with the rest C°, of

- -cheeh -pleces J J’; a bridge, I, connecting said 30

cheek-pieces, and a link, [, lever [?, and rod or
stop-draw I/, connected mth one of s'ud cheek-
pleces, substantially as specified.

o. In a wind musical instrument, the combi-
nation of a set of sonnd-producing devices, an
exhaust chest or chamber with which they
communicate, a hollow sound-board, also eom-
municating with said chest or chamber, and
means for exhausting air from said chest or
chamber and also {from said sound-board, for
applying tension to said sound board, substan-
tially as specified.

0. The combination of the reeds g, the valves
g', the exhaust chest or chamber G/, the sound-
board composed of the boards 4 ¢/, the latter of 45
which is provided with openings, and the posts
v’, and the bellows G, for exbausting air from

sald chest orchamber (o cause the outer board,
t,to bebulged inward by atmospheric pressure,
and tension to be applied to the Dboard 4 zo
through the posts %, substantially as specified.

O. H. NEEDHAM.
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Witnesses : |
1. J. KEANE,
FREDK. HAYNES.
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