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To all whom it may concern.:

Be 1t known that I, Joun J. HearLy, of Co-
hocton, in the county of Steuben and State
of New York, have invented certain new and
usetul Improvements in Expression Mechan-

ism for Self-Playing Musical Instruments;

and I do hereby declare the following to be a

full, clear, and exact description of the

_ same,
reference being had to the

accompanying
the specifica-
tion, and to the reference-numerals marked

thereon.

My present invention relates to neumatic-
yp LO P

ally - operated . musical instruments and to

those devices employed in connection there-
with for producing pianissimo and forte ef-
fects; and it has for its object to provide suit-
able mechanism to be employed in connec-

tion with a pianoforte for operating the

string-dampers and, if desired, the hammer-
rail or other. attachments, whereby these
parts may be controlled by perforations in
the music-sheet or independently thereof, at
the will of the operator, whenever it is de-

sired to subdue or accent certain notes in a

To these and other ends the invention con-
81sts 1n certain improvements and cormbina-
tions of parts, all as will be hereinafter more

fully described, the novel features ‘being

pointed out in the claims at the end of the

~_specification.

- matic view illustrating the devices

35

10

45

7 of g, 2. .
devices employed for operating the hammer-

50

particularly to an upright

“devices of the instrument.

In. the drawings, Figure 1 is a diagram-
: embody-
Ing my invention and portions of a pPlatio-
forte to which they are connected. Fig. 2 is
a front elevation, partly in section, showing
the arrangement of the pneumatic operating
Ifig. 3'is 2 longi-
tudinal sectional view of the division-board,
showing the various bellows mounted there-
on. Hig. 415 a detail view of one end of the
division-board. Fig. 5 is a sectional view
thereof, taken on the line 5% 5% of e, 2.
Kig. 6 is a similar view taken on the line 6~ 6
Iig. 7 is a detail view showing the

rail. . .

Similar reference-numerals in the several
figures indicate similar parts.

As my ifiveution is adapted to be applied
piano, 1 have
shown' certain parts thereof which m av be of
the usual or any preferred construction.

ported by a

. of the soft

keys low tones may

— e —— s e L — .

I mdicates the usual frame CAITVING Strings
2, with which codperate the hamniers 3.

adapted to be operated by any form of ac-

tion, as will-be understood; the only portions
thereof to which it is ecessary to refer spe-
cificaily being the hammer-rail 4 and the
damper-lever 5, both of which are supported
on the action-frame 6. The key or 1ital 7
1s mounted in the usual manner upon the bed
3, 80 that its inner end when operated up-
wardly will raise the jack 9 to cause the han-

Jner 3 to strike its string, while its outer end

i arranged over the breast or forwardly-pro-
jecting portion 10.
n the well-known manner, the hammer-rail
4 being provided at its ends with arms 11,
which are pivoted to the frame 6, enabling it
to be adjusted relatively to the strings by
means of a lifting-rod 16, operated by the

soft pedal.

The damper-levers 5, pivoted on the frame:

0, are operated by a swinging bar 13 , SUP-
pivoted arm 14 and- provided
with an offset end 15, with which CNEages a
lifting-rod 20, adapted to be elevated by the
loud pedal 21, whereby all of the damper-le-
vers may be operated to hold their pads 22

out of engagement with their strings to per-

mit the Iatter to vibrate without check.

The following description, which will be

confined to the devices for tuking the place
of the loud pedal, may also he applied in lieu
pedal, although by the arrange-
ment of the parts I employ for o erating the
be pmduc@dp by modify-

ing the ferce with which they wre operated,
and the mechanism for operating the hain-
mer-rall may be omitted. L ~
The tracker-board 23 comprises o pluarality
of passages 24, which are controlled by per-
forations in a music-sheet 25 as the lattor is
unwound from the spool 26 onto the reel 27,
Kach of these passages leads beneath a dia-
phragm 28, upon which rests the head 20 of g
primary valve 30, said head being normally
in the position shown in Fig. L, opening com-
munication hetween the primary valve-chest
s1and a passage 32, leading beneath a pult
or aiaphragim 33, which operates its respec-
tive secondary valve 34. This secondary
valve comprises a head 35, which normadlly
disconnects the seccondary wind-chest 36 from
the exhaust-passage 37 and opens the latter
thiough a port 38 to allow the free entrance

LThese parts all operate.
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bellows 82 and the other parts operating | employed for operating tire other portions of

therewith may be employed, if desired.
Forte expression or pianissimo effect may
be produced by perforations in the music-
sheet which control passages 111, similar to
the passage 24 in the tracker-board, the
opening f which causes the operation of the
power-bellows 77 or 772, as will ‘be further
describe:i. The passage 111 terminates be-
neath a Hull or diaphragm 112, supporting a
primary valve 113, having heads 114 and

115, adapted to alternately release and con-

trol the entrance of air into a passage 1186,
termunating beneath the pufl 110 of the
valve 108, as shown in Figs. 1 and 2. The
primary valve 113 is normally in a position

shown In IFig. 1, closing the passage 116

against the entrance of air under atmosplieric

‘pressure and connecting it with the valve-
chest 31, and when the passage 111 is opened

by a perforation in the music-sheet the pri-

mary valve 1s raised, as shown in dotted:
lines, to flush the passage 116 and cause the.
secondary valve 108 to be raised to close the

aperture in the chamber 100, connecting that
chamber with the exhaust-chamber 105.
With the secondary valve in the operated
posttion the air contained in the bellows 77
passes through the aperture 96, passuge 94,
aperture 98, chamber 100, aperture 107,
chamber 105, aperture 99, passage 95, issuing
through the aperture 97 mto the auxiliary
main bellows 82, allowing the latter to move
outwardly under the influence of the springs
85. At the beginning of the outward move-
ment of the auxiliary main bellows tle stop
93 15 carried out of engagement with tho lever
91, when the spring 92 operating thereon im-
mediately closes the valve 90 over the aper-
ture 89. | |

In order to enable an operator to vary the
forte effect irrespective of the music-sheet, I
extend a passage 117 from the primary valve-
pull 112 to a convenient point in the front
rail 118 of the key-bed, which is controlled
by a manually-operated valve 119 on piv-
oted arm 120, located in an aperture formed

"1 satd rail, and adapted to be operated by a

HC

small button 121, which the operator may

press with one of his fingers. If a tlulplica,--
tion "of the supplemental pumping-bellows,

the auxiliary main bellows, and the power-

bellows 77
hammer-rail -4, they will be controlled by
primary and secondary valves similar to the
valves 113 and 108, and their manual opera-
tion may be effected by the opening and clos-
ing of the valve-head 122, operated by a but-
ton 123, arranged 1n the rail in proximity to
the valve 119 and controlling air in a branch
passage 124, leading to its respective pri-
mary valve, as will be understood.-

The devices which T have described may
be used in addition: to any desired form ot

is employed for operating the

S

the instrument, and while I have confined
my description of the supplemental feeder
and auxthary bellows to those devices for
producing pianissimo and forte expressions
they may also be used for operating attach-
nmeints which are sometimes applied to piano-

fortes for producing other effects.

Vartous changes in the devices T have de-
scribed may be suggested to those skilled in
the art. For instance, the supplemental

75

feeder-bellows mayv be omitted and the aux- -

tliary main bellows exhausted by the main
feeder-bellows.  Assuch an alteration would
embody the spirit of my invention, I do nov

limit 1t to the precise form [ have shown.
I claim as my invention=— |

- 1<In a pneumatically-operated musical
instrument, the combination with an action

embodying string-dampers and keys, key-
pneumatics and devices for operating said

dampers, a power-pneumatic connected to

the latter, separate exhaust-bellows for oper--

ating the pneumatics and valves for control-
ling them, of separate feeder-bellows for the
exhaust-bellows, a valved passage connect-
ing the latter, means for operating the feeder

and means for controlling the operation of

the valves, /

2. In a pneumatically-operated musical
instrument, the combination with an action
embodying string-dampers and keys, key-
prneumnstics, operating devices for the dam-
pers and & power-bellows for actuating them,
of separate reservoirs for operating the key-
pneumatics and. power-bellows, feeder-bel-
tows exhausting said reservoirs and a pas-
sage connecting said reservoirs, a valve con-
trolling 1t and means for governing the oper-

ation of the key-pneumatics and power-bel-

lows. |
3. In a pneumatically-operated musical
mstrument, the combination with an action

embodying keys, pneumatic deviees for oper-
ating them and feeder and main bellows for

operating the key-pneumatics, of means for
operating a part of the instrument independ-
ent of the keys, a bellows for actuating said
independent part and a separate feeder and
main bellows for said actuating-bellows and
means for stmultaneously operating the two
feeder-bellows, a passage connecting the two
main bellows, a valve controlling said passage
and means tor operating it. .
4. In a pneumgtically-operated musica
instrument, the combination with an action

embodying keys, pneumatic devices for oper-

ating them and feeder and main bellows for

coperating the key-pnewmatics, of means for

operating a part of the instrument independ-
ent of the keys, a bellows for actuating said
independent part and a separate feeder and
&uxi]ﬁary maln. bellows for said actuating-
bellows, means for simultaneously operating

05 arrangement of the feeder and main bellows | the two feeder-bellows, a passage connecting
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