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To all whom it may concerm::

Be it known that I, Purvip Wusst, Jr., of
Philadelphia, in the State of Pennsylvania,
have invented certain new and useful Im-

;5 provements in Mechanical Musical Instru-
ments, whereof the following is a specifica-
tion, reference being had to the accompany-
ing drawings. | |

My invention relates particularly to that

o class of instruments known as ‘‘piano-play-
er< ’  Such an instrument comprises a se-
ries of finger-levers arranged to impinge upon
the digitals of a piano or similar instrument
and actuated in any predetermined sequence

15 by means of respective pneumatic mechan-
isms controlled by a web of perforated paper,
which is progressed over a pneumatic tracker-
bar provided with a series of apertures corre-
sponding with said series of finger-levers.

20 - Broadly considered, it is the object of my
invention to provide means to operate the
pedals of a piano or similar mstrument, par-
ticularly the loud pedal, in proper accord
with the music being played and without the

2< interposition of the vperator, although 1n the

form of my invention hereinafter described
the pedal mechanism is so arranged as to be
manually controlled by the operator, if de-
sired. . . W
In Letters Patent of the United States No.
744 990, granted to me November 24,1903, 1
disclosed a device-for the purpose above de-
seribed of which it is characteristic that a
selected series of levers operatively related
25 to the strings of a piano or similar Instru-
ment have common control of the mechan-
ism for operating the pedal, so that the latter
is depressed automatically and 13 not released
so long as any one of sald controlling-levers
40 is maintained in operation. = .
Inasmuch as some musical compositions
“contain legato runs and similar passages 1n-
volving such sequence of operation of the
levers in the controlling series as to continu-
45 ously maintain the pedal in operation when
constructed as above described, it 1s one ob-
ject of my present imvention to provide
means
_ during the operation of the levers of the con-
g0 trolling series, so as to avoud discords which
are rendered possible by the prolonged free-
“dom of the strings incident to the continued
depression of the loud pedal.

30

for asutomatically releasing the pedal

I As hereinafter described, my invention
contemplates such a construction and ar- 55
rangement that the pedal-operating mechan-
ism may be operated as the result of the -
tial movement of any one of the levers se-
lected to control it and may be released as a
consequence of its own movement. Ior m- 6o
stance, as hereinafter described, my present
invention contemplates a pedal - operating
device which mav be controlled by a selected
series of finger-levers and which when set 1n
motion by the control of any one of sald 65
levers effects its own release by moving a
pneumatic valve and returns to normal po-
sition automatically, to be.again set 1 op-
eration automatically by the operation ol
any lever of said series. -
Moreover, as hereinafter described, my 1n-
vention also contemplates the automatic op-
eration of the pedal-applying device imde-
pendently of the control of the seriesof levers
aforesaid. In the latter form of my inveh- 75
tion the pedal is operated and released by the
rhythinic movement of said device in accord-
ance with the rhythm or tempo of the‘compo-
sition being plaved, means being provided to
acdjustsaid device toany givenrhythm,sothat 8o
variations in the rhvthmic movement of said
device may be automatically effected by and
in accordance with variations in the pneu-
matic pressure incident to variations in the
rhythm of any composition.

Iy invention comprehends the various
novel features of construction and arrange-
ment hereinafter more definitely specified.

In the drawings, Figure 11s a {ragmentary
front elevation of a musical instrument com- go
prising a convenient embodiment of my 1n-
vention. Fig. II is a sectional view of the

pneumatic motor of the automatic pedal-op-
erating device. Fig. Il is a plan view of tﬁe
manually-operated slide-valve by which the 9g
automatic pedal-operating device may be
rendered idle, if desired. Fig. 1V 1s a longi-
tudinal sectional view of said shde-valve,
taken on the line IV 1V in Fig. 11I. Ing. V

 is a transverse sectional view of said shde- 100
valve, taken on the line V Vin Tig. 111, Kig.

| V1is a transverse sectional view of sald slide-

valve taken on the line VI VI in Iig. 11L

Fig. VII is a front clevation of the oscillatory”

valve, whiclh is controlled by the selected se- 103

| ries of finger-levers. Fig. VIII is a vertical
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sectional view of said oscillatory valve, taken |

on the ine VIII VIII in Fig. VII. Fig. IX
15 & transverse sectional view of said oscil-
latory valve, taken on the line IX IX in Fig.
VI Fig. X is a longitudinal sectional
view of the automatic pedal-releasing valve,
taken on the line X X in Fig. 1. Fig. XT is
an end elevation of said musical instruraent

shown in Fig., I

In said figures, 1 is the casing of the in-
strument, m whieh 1s mounted the series of

“hinger-levers 2, arranged to impinge upon the

L5
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cigitals of a plano or similar 1nstrunment.
Said finger-levers 2 are operated by respec-

tively mdependent pneumatic mechanisms,

which are located within the casing 1 helow
the table 5 thereof and controlled bv a perfo-
rated paper web 8, which is initially wound
upon the roller 9 and unwound from said
roller and wound wupon the roller 10 by the
operation of the instrument. Said web 8 pe-

g thus progressed with respect to the pneu-.

matic tracker-bar 12 opens and closes its ap-
ertures 13, which are arranged in a series cor-
responding with the series of finger-levers 2,

and thus effects the operation of saida levers 2.

in any sequence predetermined by the ar-
rangement of the perforations in said web 8.
The vertical rod 16, (shown atthe left-hand
side of Fig.I,) whichispivotally connected to
the bell-crank lever 17, whose fulerum 18 is
in stationary relation with the casing 1, is
provided at its lower end with means to de-
press the pedal of the piano when said rod is
raised. Sald lever 17 is provided with two
upwardiy-extending arms 21 and 22. The
arm 21 1s connected by the link 24 with the
lever 25, which heing pivoted at its lower ex-
tremity 1s conveniently flattened at its upper
extremity 26, as indicated in Fig. I, to be
readily fingered by the operator, who may
thereby manually depress the loud pedal.
The other arm 22 of said lever 17 is connect-
ed with a pneumatic motor, by -which it may
be operated to depress the loud pedal auto-
maticaily, asfollows: Said arm 22 is connect-
ed by the link 27 with the lever 28 of the
pneumatic-motor bellows 29, which latter by
collapsing, as heremaiter described, shifts
the lever 17, and thereby depresses said loud
pedal. The operation- of said bellows 29 is
controlled by the pneumatic diaphragm 31,
(shown 1n Fig. 11,) which 1s mounted in the
primary valve-box 32 and provided with a
vent-valve 34 and the exhaust-valve 35, cou-
pled by the rod 36. The valves 34 and 35

respectively register with the vent-port 37 °
- ally shifting said valve 50 until its recess 51
establishes communication between the port

and the exhaust-port 38, and said valves nor-
mally occupy the position shown in Fig. 11,
wherein the bellows 29 is in communication
with the atmosphere through the port 37 dnd
mayv be rocked 1dly back and forth when the

loud pedal is manually depressed by the opr

erator emploving the lever 25. Sard valve-

- -
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the main cxiaust-hellows of the instrument
through the conduit 40, and the arrangement
1s such that when the conduit 41, Leneath
the diaphragm 31, is closed said diaphragmn
1s depressed and the valves 34 and 35 main-
tamed 1 the position shown by the external
atmosphere opposed to the partial vacuum
within said box 32. When, however, the
conduit 41 is open to the atmosphere, the dil-
ference 1 area between the exhaust-conduit
40 and the by-pass duct 42 is such that the
diaphragm 31 is instantly uplifted, the vent-
port 37 closed, and the exhaust-port 38
opened. Communication being thus estal-
ished between the bellows 29 and the ex-
hapst-conduit 40,said bellows is collapsed,

and by the link 27, lever-arm 22, leve: 17,
“&e., the loud pedal of the piano is auton.atic-

ally depressed against the stress of a spring,
which tends to restore the mechanism afore-
sald to its normal position. The pedal may
be released and the motor-bellows 29 re-

| stored to 1ts normal position by closing said
cconduit 41, for thereby the pressure above

and below the diaphragm 31 is equalized
through theby-pass duct 42. The port 38 is
closed by the valve 35, the port 37 simulta-
neously opened, and the hellows 29 inflated
by atmospheric pressure through the port
37. As hereinafter described, the loud pedal
may be depressed and released by said mo-

70
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tor-bellows 29 by respectively opening and

closing said conduit 41 In either of' threc
ways: 1irst, by manually shifting a valve 50
both to open and close 1t; second, by manu-
ally shifting said valve 50 to open‘it and au-
tomatically shitting a releasing-valye 63 to
close it third, by automatically shifting a
valve 72 to open it under control of any one
of a selected series of said finger-levers 2 and
automatically shifting said releasing-valve
63 to close it. | *
teferring to Figs. I and III to IX, inclu-
sive, said conduit 41, above described with
reterence to Iig. 11, extends to the slide-
valve casing 44, wherein it terminates in the
ports 45 and 46, respectively adjoining the
ports 47 and 48. All of said ports are nor-

mally closed by the slide-valve 50 when it is

shifted to a position wherein its recess 51 is
intermeciate of the ports 45 and 46. Said
valve 50 is provided with a rod 54, whose up-
per extremity 55 extends adjacent to the.up-
per extremity of the lever 25 and is likewise

flattened to be reacily fingered by the opera-

tor. The motor-bellows 29 may be collapsed
and the pedal thereby depressed by manu-

- 45 and the port 47, which latter opens directly

to the outer atmosphere. In such case the
pedal remains depréssed by the motor 29 until
the: valve 50 is manuallv shifted to cif off
communication between the conduit 41 and

65 box 32 1s In constant communication with | the atmosphere through said valve-ports 45
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and 47. When it 1s deswed to manually ini-

- tiate the operation of said pedal by said mo-
“tor 29 and then effect its release automat-
icaily, the valve 50 is ma;ﬂually shifted to the

position shown in Fies. 1, 111 and I'V, whereln
1ts recess 51 eqtabhshes COTNN! mlmtmn he-

tween the perts 46 amd 48 in the casing - 44,

Sald port 48 opens into the conduit 5 f.Lrld
the latter terminates in the port . Fs in the
valve-casing 59, adjoining the port 60, which
latter, as shown in full lines in i 12 \ opmrb
to the atmosphere through the valve- Casing
Said ports 58 and 60 are normally in
communication through the recess 62 in the
slide-valve 63, whose upwardly-projecting
tappet 64 is encountered and shifted by the
collar 66 on the link 24 as the mechanism
moves to the position shown in Fig. I, cor-
responding with the release of the pedﬁ,l
Said tappet 64 1s.encountered by the coliar 67
on said link 24 during the movement of said
mechanism to depress the pedfﬂ so that the
tappet 64 then shifts said slide-valve 63 to-

ward the right-hand side of Fig. I, eclosing

communication between said por ts 58 and 60
in the valve-casing 59, thus closing communi-
cation between the eonduit 41 and the atmos-
phere, restoring the motor-valves 34 and 35
to the position shown in Fig. I1, and thus per-
mitting the distention of the bellows 29 and

the inifial movement of the mechanisnl to de-
press the . pedal. Upon being released, as
above described, the mechanism, malud ng -
the link 24 and le ver-arms 21 ELGd 2218 re-
turned toward the left-hand side of Fig. I by

the spring before referred to as uendlm to re-

store the pedal to its noriial position. Dur-
1ng such return movement the collar 66, car-
ried by the link 24, encounters the tappet 64

and returns the slide-valve €3 to the position
shown in Figs. I and X, wherein the ports 58
and €0 are m commumcatmn and it sald port,

60 15 open to the atmosphere as.above con-

45

50

55
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templated, another impulse of the motor-bel-
lows 29 rez,ults and the mechanism continues

to operate to automaticaily depress and auto-

maticdlly release the pedal by the rhythmic
reciprocation of the pars above described, de-
termined by the pneumatie pressure incicent”
to the rhythm of the musical composition
being played. ‘It is to be understood that
proper rlw thmicmovement of said mechanism
may be attained by adjustment of said collars
66 a,nd 67 on said link 24. When it is desired
to initiate the operation of the pedal by said
motor 29 under the-control of any one of a se-
lected series of said finger-levers 2, said port
60 is connected by the conduit 69 with the
port 70 in thé valve-casing 71. Said port 70
is normally closed by the valve 72, which is
mounted to oscillate upon the pm 73 under

stress of the spring 74, which teids to close it

and whose upper ﬂmrem*:w 15 fixed in am

~casing 7k~ *The iree | lower ex tremity 758 of said

f—_— ———— e —— - —_————

—_—— . - —-m -

L —— Ty T -

‘Asshown in Fig. T,

valve 72 1s provided w1th the admstable stud
77 for oper ative contact with the swing or
bail-shape:

lever comprisine the horlzontal
member 78 and the vertical arms 80 and 81
at 1ts opposite ends, which arms, as shown in

Kig. I, ave lespectwehr mounted for oscilla-

tion in the stationary bearings 82 and 83.
caid swmg—lever menber

78 is common to and arranged to be actuated
by the vertical arms of the first sixteen of the
series of finger-levers 2, counting from the
left- lm 1wl end of saill series, as shown in Fig.
L. The respective ﬁﬂrrer—levers 2 11 sald se-
lected oroup of sixteen correspond with the
first sixteen tones of the lower recister of the
piano or similar instrument which my Inven-
tion is arranged to play, and it is designed
that any chord of tones producea by the aU-
tomatic progression of the perforated web 8
shall include at least one of the selected oroup,
with theresult that the operation of the finger-

lever COTTesD onding with the bass tone of a aLy -

chord shall not onlv produce that tone by en-
counter with its corresponding digital, but
shall also simultaneously oseil! ate the mfmﬂ'—
lever 78, operate the valve 72 to open the
port 70 to the atmosphere, thereby eflecting
the collapse of the pneumatic bellows 29, and
throueh the hinks and levers connected with
the latter depress the loud pedal and main-
tam 1t i depressed position until the conduit
41 1s again closed to the thnmsphere——fOI 1N~
stance, by the automatic movement of the re-
leasy 19;-?&1? 63, as above slescribel. -

Although m the embodiment of mv inven-
tion chosen for 1ilustration the releasing-
valve 63 is operatively connected with tlre
link 24, it is to Le understood that it may e
connected with any other moving element of
the mechanism by which the pedal 18 de-
pressed, the only relation essential to the
operation descriled Leing that such motion
shall 1'e impaited to said valve consequent
upon the : movement of the mechanism to de-

press the pedal as to eflect the release of the

lutt61
1t may be noted that my invention may
be advantageously emploved in connection

with an oy dmalv commercial peirforated web

@
- without anv ’themtlon or addition to said

W

web to thereby secure the coirect operation
of the pedal of the inst-ument played upon
without the attention of the operator, who
iay Le entively ignorant of the proper opera-
tion of said p(,dal It may be also noted that
when the veleasing-valve 63 and the parts
connected therewith ave properly adjusted,
as above described, the maximum eﬂmen-:*v
of the loud pedal may Le secured by the
rhytimic depression and release of said pedal
automatically without the attention of the

" operator and independently of the control of
the finger-levers simply by -the pneumatic
- pressuie pv esent in the mst.ument at any in-

stant, which pressure varies with the rhythmje

el -
W, e
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character of the composition being played.
That 18 to say, the operating coriniections of
said valve 63 may be so adjusted .that the
pedal 1s automaticaliy depressed and re-
leased with every pulse or every accented

- pulse of the music played, so as to atford the

ereatest possible freedom of the strings and
volume of tone without discord, the vibra-
tiort of the strings being automatically
checked by each reléase of the pedal conse-
quent upon each operative movement there-
of. Moreover, the operating coniections of
sa1d releasing-valve 63 may be so adjusted as
to- maintain communication between the

conduit 41 and the atmosphere through the

ports 58 ana 60 under normal pneumatic
pressure within the instrurdent, so that a de-
crease 1 such pressure i3 required to effect
the release of the pedal by closure of said
valve, which may be attained by the opera-

tor through manipuiation of the pumping
mechariism alone.  In other words, with the

arrangement last contemplated the loud
pedal may be controlled both as to its depres-

sion and as to its release by variations in the

pneumatic pressure 1n the insirunient occa-
stoned at the will of the operator and without
direct manipulation of any element of the
pedal-operdting mechanism above described.

Although T have shown iy invention em-

bodied in the particular form of piano-nlaver
V .

known commercially as the “pianola,” I do
not destre to itmit myself to such embodi-
ment or to-such censtruction of my inven-
tton as is adapted thereth, as it is obvious

that various modifications may be made

o
1

without departing from the essential fea-
tures of my mvention.

1 claim -

1. In a musical instrument, the combina-
tion with & series of levers adapted to oper-
ave sounding devices; of a pedal whose opera-
tion affects said sounding devices; a motor
acapted to operate said pedal; and, pneu-
matic means arranged to release said pedal
automatically as a consequence of the opera-
tion of said motor, sub:stantially as set fc

Jorin.

2. In a musical instrument, the comhina-
tion with a seres of levers adapted to oper-
ate sounding devices; of a pedal whose opera-

tion aflects sard sounding devices; a pneu-

matic motor adapted to operate said pedal; a

“pneumatic valve controlling the operation of

salck motor; and, means arranged to control
sand valve automatically as a consequence of
the movement ol said motor, substantially as
sefTortn. | \ |

3. In a musieal instrument, the combina-
tion with a series of levers adapted to oper-
ate sounding devices; of a motor; means ar-
ranged to operatively connect said motor
with a pedal whose operation affects said
sounding devices; pneumatic means arranged
toanitiate the operation of said motor; and,

|

termined by perfcrations
sail bar; a pueumatic valve connecting saii

& ¥ gt
d*?:’:?:,gﬁi 4

releasing means connected with said motor

to check the movement of the latter and re-
lease the pedal as a consequence of its opera-

tive movement, substantially as set forth. .
4. In a musical instrument, the combinas

—_—

“tlon with a series of levers adapted to oper-

ate sounding devices; of a pneumatic motor;

‘means arranged to operatively connect said
motor with a pedal whose operation affects
-said sounding devices; a pneumatic valve ar-

ranged to initiaie the operation of said mo-
tor; and, a pneumatic relessing-valve oper-
atively connected with said motor to eflect
the reverse movement of the latter and the

7 G

release ol said pedal as & consequence of its -

operalive movement, substantially as sef

forth. | |

5. In a musicai mstrument, the combina-
tion with a series of levers adapted to oper-
ate sounding cevices; of & pedal whose oper-
atien allects said sounding devices; a miotor
arranged to eperate said pedal; a pnewmatic
tracker-bar; mechanism arranged to operate
the respective levers in any sequence prede-
in o web traversing

86

o
)

Qo

moter with the mechanism actuating said

Jevers and arranged to initiate the operation

of sard motcr; and, a pneumatic valve ar-
range: to release sali pedal automatically o

a consequence of the operation of said motor,
substantially agset forth.,

D
L |

6. In a musical ivstrument, the combina-

tion with a series of levers atapted to operate
sounaing cevices; of a pedalwhese operation
affects sal.isounding devices; amotoradapied
to operate saia pecal; means arvanged 4o ini-
tiate the operation of sati motor by aselected
onie of sal.ilevers; and, means independent, of
satd fevers arranged to release said podal au-

tomatically as a corsequence of the opera-

tion of sald moter, substantially as set forth.

7. In a -musical mstrument, the combina-
tion with a series of levers operatively re-
inted to the strines of a piano or similar in-
siriiment; ot . pneumaitic tracker-bar: mech-
anisin to operate said lévers in any sequence
preietermined by pervforations in a web trav-
ersing sald tracker - har; mechanism com-
prismg & motcr operatively connected to
operate the pedal of a piano or similar in-
strument; a pneumatic valve arrange:d to
renzer snidl motor operative; ‘a pneumadtic
valve arranged to release or'render sai:l mo-
tor maperative; and, an adjustable operative

connection bhetween saltd peaal - operating

mechanism and said releasing - valve, sub-
stantially asset ferth, -
3. In armusical instrument, the combina-
tron with a series of levers adapted to operate
sounding devices; of a pedal whiose operation
aflects sanl.sounding devices; a'motor adapt-
.1 to operate said pedal; means arranged {9
relgase sawd pedal automajically as a conse-
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quence of the operation of said motor; and,
means to adjustably vary the actuating ele-
ment of said releasing means, substantially as
set forth.

9. In a musical instrument, the combina-
tion with a series of finger-levers arranget to
impinge upon the digitals of a piano or simi-
lar instrument; of mechanism arranged to
operate the pedal of a piano or similar mnstru-
ment; means arranged to automatically
effect the operation of sald mechaiism, con-
temporaneously with the operation ol a se-

lected finger-lever; means to render said |

mechanism independent of said finger-lever
at the will of the operater; and, means ar-
ranged to automatically release said pedal
independently of said finger-lever, substan-
tially as set forth. -

10. In o musical iInstrument, the combina-
tion with a series of finger-levers arranged to
impinge upon the digitals of aplano or simi-
Jar instrument; of mechanism adapted to en-
cage the pedal of a piano or similar mstru-
ment; means arranged to automatically el-

fect the operation of sald mechanism contein-

poraneously with the operation of a selected

finger-lever; means to automatically release |

said pedal independently of sald finger-lever;
and, means arranged to
ism under the control of said finger-lever and
remove 1t therefrom at the will of the oper-
ator, substantially as set forth.

11. In a musical instrument, the combina-
tion with a series of levers operatively re-
lated to sounaing devices; of a pneumatic

tracker-bar: mechanism arranged to operate

the respective levers m any sequence prede-
termined by perforations i a web traversmg
said bar; & member adapted to engage a

4o pedal affecting said sounding devices; means

adapted to operate sald member under con-

trol of a selected lever of said series; and,

place said mechan-

bk o

means arranged to release said member,
after its operation, independently of said
controlling finger-lever, substantially as set
forth. _

12, In a musical instrument, the combina-

tion with o series of levers operatively re-

lated to the strings of a piano or similar 1m-
strument; of a pneumatic tracker - bar;

- mechanism arranged to operate the respec-

I
i

tive levers in any sequence predetermined by
perforations in a web traversing sald tracler-
bar: a member adapted to engage the pedal
of a plano or similar instrument; a motor ar-
ranged to operate said member; a preumatic
valve arranged to render said member oper-
ative: and, means independent of said levers
arranced to release sald member as a conse-
quence of the movement of operation of said
member, substantially as set forth.

13, In.a musical instrument, the combina-
tion with a series of levers operatively re-
lated to the strings of a piano or similar m-
strument; of o preumatic tracker - bar;
mechanism arranged to operate the respec-
tive levers in any secuence predetermmed 0y
perforations in a web traversing said tracker-
bar; a member adapted to engage the pedal
of a pianc or similar mstrument; a motor ar-
ranged to operate said member; & pneu-

| matic valve arranged to render said inem-

ber operative; and, a pneumatic valve ar-
ranged to release said member as a conse-
quence of the movement of operation of said
member, substantially as set forth.

In testimony whereof I have hereunio
signed my name, at Philadelphis, Penusyl-
vania, this 23d day of January, 1904,

PHILIP "”WU EST, déxm.
\Witnesses:

ArtaUR K. Paicm,
ANNA F. GETZFREAD.
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