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To all whom it may coneern:

Be it-known that we, Lewrs Cass Sarrm
and Marc A. Brumexserg, citizens of the
United States, and residents of the borough

‘of Manhattan, in the city, county, and State

of New York, have invented certain new and
useful Improvements in Player-Pianocs, of

- which the following is a spemﬁcatmn
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This invention relates to playeér pianos or’

piang-players, and the principal features of
cur improvements may be briefly summa-

“rized as follows:
First: Means communicating moy: emont to |

the piano action coueqpondmg in_practice
and effect with the finger ey operation of a
skilled performer. Second: The disposal of
the air chest and valves in the piano bed Be-
neath the finger keys, leaving the tracker
Loard unon(umbued and the piano case in-

terior free from the space-occupying mech--
Third:.
~The utilization of the usual finger key pivot

anism hitherto therein contained.

pests as ducts in the system of pneumatlc

control and actuation. Fourth: The simpli- | v

fication of mechanism, reduction of pneu-
matic parts to'a minimum, and mezit in-

~ crease I efficiency of operation:
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- between said air chest and the bellows.
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5)5

Our' improved method of pneumatic’ op-
eration for pianos may be briefly referred to
as cemprising- a relay system, wherein a
pneumatic -column, in which a hollow key

-pivot is included, 1s. governed by the perfo-'
_rated  music sheet and thereby controls a

second pneumatic cclumn, which operates
the hammer action through the action-exten-

‘sion or abstract and finger- key.

In the drawings  accompanying this appli-
cation; Figure 1 is a front elevation of a
iano showing in dotted lines the air chest
in the key board frame, and the connection

2 is a section on the line 2—2 of Fig. 1, show-
ing the hammer-action at rest.- Flg 3isa
similar view, showing the action in opera-

tion. Fig. 4is a plan view being a section on
the line. 4-—4 of Fig. 2, and, Fig. 5 is a 'ver-

N

tical section, on the line 5—5 of Fig. 2.
Tn said ﬁrylues the reference letter e indi-

~ cates the upright roll box of a piano-player,

which board may be of usual charaeter
shown as having a tracker-board and rolls
and music sheet moving laterally over the
tracker-board and rolls, ~Penetrating said

-tl acker -heard 18 a series of perforations,

«’, s digpesed as to aline, separately. with

corresponding rows of the serrled apertmeS'

Fig.-

in the music sheet b; and said perforations
@’ each communicating’with a tube ¢ of a
series of such tubes, each tube ¢ representing
service for a separate piano key.

The key board frame d or piano bed is

provided with an air chest ¢ which extends.

throughout its length, lylnv beneath the
keys. Said chest receives air from the bel-

lows f through pipe ¢, or it may be supplied-

by any other suitable pressure means. Su-
perimposed upon the air chest is a row of
valve chambers, as £, each separated from
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the interior of the air chest by a flexible dia- -

-phragm 2’, each said diaphragm carrying

a double headed valve A%, The valve cham-
bers % are located 1nte1mednte the length of
the finger keys, serving ‘as fulera for the
latter; and the key pivots, as ¢, which are
made hollow, are mounted in. the valve
chambers, and connéct at their upper ends
with the tubes c.

Located beneath the rear end of the ﬁnger

keys are a series of pressure boxes j, each

\uth an upper covering flexible diaphragm

#’, adapted, upon distention, to tilt said key,
;NVhl(h latter, in turn, elevates the exten-

sion or abstract & of the hammer action,
operating said action in the same manner as

~though the key had been struck by the finger

of a pianist.

Passages ! connect the boxes j Wlth air
chests ¢, the openings of said passages in the
air chest being controlled by the valves A7,

“in the following manner: Assuming the per-
-forated music sheet to be travellng across

the tracker-board, and the air chest ¢ carry-
ing a pressure; the air columns, at atmos-

pherlc pressure, in the tubes ¢, plus the re--
sistance afforded by the flexible diaphragms

h’, will prevent the outward flexing of ‘said

‘dlaphragms and the consequent unseating

of valves A% from the passages 7, when the

solid materml of the music sheet Ties across’
‘the orifices .

This condltlon is represent-
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ed in Fig. 2. But when, as in Fig.-3, a per- -

foratlon in the music sheet registers with
orifice. o, the pressure in tube ¢ is relieved,

the diaphmgm &’ is distended under the'

pressure in air chest ¢, the valve A? is there-
by lifted from the orifice of passage I, and
the pressure from the air chest passes
through said passage I into valve chmmbel
j, there distending the diaphragm j’, and
cperating the hammer action through the

finger key and the extension or 'Lbatmct k.

A relief valve, as m, is provided in the air

105 -

110



wt

=

chest, to prevént the pressure therein from
becoming excessive. Upon covering the ori-
fice ¢’, by an imperforate portion of the mu-
sic sheet, the diaphragm 2/, just actuated,
resumes its normal condition, while the dia-
phragm j’ is similarly depressed under the
mfluence of the weight of the hammer ac-
tion. The wvetroactive power of both dia-
phragms also plays some part in their re-
turn movements. Obviously, regulation of
the pressure in the air chest governs the
force with which the hammer action is actu-
ated, so that, by a skilful control of the bel-
lows or other source of pressure, the tones
produced may be modulated and intensified
at will. By-passes ¢’ are provided bhetween
the air chest ¢ and valve chamber A, to equal-
ize the pressure on both sides of diaphragm

- &’y and permit the return of the parts to
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normal position at times when the orifices
«’ are closed by the music sheet. Also when
it is necessary we may provide suitable ex-
hausts, as §%, for the pressure chambers j.

We claim:

1. A player-piano, an air chest therefor
and a pressure supply for said air chest, to-
gether with a valve chamber, a flexible dia-
phragm separating said air chest and valve
chamber, a by-pass connecting said air chest
and valve chamber, a pressure duct between
said valve chamber and the tracker-board, a
valve chamber having a flexible diaphragm
to operate the hammer extension or abstract,
a pressure duct between said last named
valve chamber and said air chest, and a dou-
ble acting valve carried by said first named
flexible diaphragm operating to open one of
said pressure ducts while closing the other.

2. In a player-piano, having keys, a
tracker-board, an air chest located beneath
the keys, a system of pneumatic tubing be-
tween said air chest and tracker-board, and
hollow pivots for the keys, said hollow piv-
ots being included in the system of pneu-
matic tubing.

3. In a player-piano, a piasno action, a se-
ries of flexible diaphragms disposed beneath

and acting upon the rear end of the keys,

pneumatic pressure means disposed to dis-
tend said diaphragms and move the action
extensions or abstracts, an air chest, a
tracker-board, separate pneumatic pressure
means betwéen said air chest and tracker-
board, and valves operated by said last
named pressure means, said valves control-
ling the pressure to said flexible diaphragms.

1,044,002

4, In a player-piano, a key-bed, a tracker-
board, 2 music sheet, an air chest disposed
within the piano bed, a source of pressure
supply, a series of tubes between said air

.chest and tracker-board, flezible diaphragms

responding to the change of pressure in said
tubes in the operation of the music sheet, air
chambers with flexible diaphragms directly
operating to move the hammer extension or
abstract, and passages, governed by said

valves, connecting said air chambers and air -

chest. : _

5. In a player-piano, an air chest, located
within the bed of a.piano, beneath the keys,
hollow pivots for said keys, a source of pres-
sure supply, a tracker-board, means of pneu-
matic pressure between said air chest and
tracker-board, the pressure path including
the hollow pivots, valves opersted by said
pneumatic pressure means, and separate
pnewmatic pressure means controlled by said

-valves for actuating the hammer actions,
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6. In a player-piano, having keys, and

hollow pivots for said keys, a pisno action,
a series of flexible diaphragms disposed be-
neath the rear end of the keys, pneumatic
pressure means disposed to distend said dia-
phragms and move the action extensions or
abstracts; an air chest, o tracker-board, sep-
arate pneumatic pressure means, including
the hollow pivots in their paths, between
said air chest and tracker-board, and valves
operated by said last named pressure means
said valves controlling the pressure to saic
flexible diaphragms. . :

7. In a player-piane, having keys, hollow
pivots for saild keys, a tracker-board, a mu-
sic sheet, an air chest disposed within the
piano bed, a source of pressure supply, a se-
ries of tubes, including said hollow pivots,
between said air chest and tracker-board,
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flexible diaphragms responding _to. the :

change of pressure in said tubes in the oper--
ation of the music sheet; air chambers with
flexible diaphragms to move the hammer ex-~
tensions or abstracts, and passages governed
by said valves, connecting said air chambers
and air chest. , :

Signed at the borough of Manhattan im
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the city county and State of New York this

ovember A. D. 1910.
LEWIS CASS SMITH.
MARC A. BLUMENBERG.,
Witnesses: - . ‘

F. W, Barkeg,
Seexcer T. Drices.

22nd day of



