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SPECIVICATION forming part of Letters Patent No. 747,816, dated December 22,1903.
- Application filed May 18, 1903, Seriat No. 157,601, (No model.)

To all whom 6 may conceriv.
Be it known that I, JOSEPH WIESER, a citl-
zen of the United States,residing in New York,
borough of Brooklyn, and State of New York,
s have invented certain new and useful Im-
provements in Self-Playing Attachments for
Pianos, of which the following is a specifica-
tion. |

This invention relates to certain improve-
ments in self-playing attachmentis for pianos
of that class which is made independently ot
the piano in a separate structure and moved
ap to the same, so that its rear end extends
over the keyboard of the piano for playing
it, which attachment is operated in connec-
tion with a perforated music-sheet and a se-
ries of pneumnatic actions operated from the
musie-sheet by the tracker, the power for op-
erating the attachment being given to the
same either by mmeans of foot-power or by an
electric motororotherwise,tneimpirovements
being more specifically designed forthe pur-
pose of controlling the expression of the plece
of music to be played at the will of the player,
so that a superior rendering of the piece of
music is produced, inasmuch as the finger-
levers by which the keys of the pilano are op-
erated are controlled in & better degree than
heretofore by the pneumatic actions 1n the
attachment; and for this purpose the inven-
tion congists of a pneumatic self-playing at-
tachment for pianos which comprises a series
of pneumatic valve-actions arranged in bori-
zontal rows one above the other, ehannels for
connecting each pneumatic valve-action with
the tracker and the perforated musice-sheet
moved over the same, and a series of finger-
levers which areconnected by lifter-rods with
the pneumatics of the diiferent valvesin con-
nection with suction-regulating slide-valves,
which are connected by suitable mechanism
. with so-called ““expression-levers” arranged
at the front part of the attachineut.

T'he invention consists, further, 1a the spe-
¢ific construction of the pneumatic valve-ac-
tionsandtheirsuction-regulatingslide-pieces;
and the invention consists, lastly, 1n certaln
additional details of construction and combi-
nations of parts, which will be fully deseribed
hereinalter and finally pointed out in the
claims, | |
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| 1In the accompanying drawings, Figure 1 is

a front elevation of my improved self-playing
attachment for pianos, in which the frout wall
of Lthe casing and the motor mechanism for
the perforated music-sheetareremoved. IFig.
2 is a vertical transverse section on line 2 2,
Fig. 1, drawn on a larger scale. Fig. 3 is a
front elevation of a portion of my improved
self - playing attachment, showing the ar-
rangemeoent and location of the expressiou-
lavers at the front part of the same, said fig-
ure being drawn on a still larger scale. FKig.
4 is a rear elevation of a portion of the self-
playing attachment, showing the lifter-rods
operated by the pneumaties of the valve-ac-
tions, said portions being also drawn on a
larger scale. Fig. 5 is a detall vertical trans-
verse section through one of the valve-aec-

tions, showing the method of building up the
parts of each action. Fig. 6 shows the parts
of the valve-action separated from each other.
Fig.7isaverticallongitudinal section through
the valve-actions, taken on line 77 Fig. 5;
and Hig. §is a perspective view of one row of
pneumatic valve-actions shown as broken off
at different points of the same, so as to illus-

- trate the individual parts of each row of valve-

actions in a clear and connected manner,
Similar letters of reference indicate corre-
sponding parts.
Referringto thedrawings, A represents the
npright side walls of my1muproved poeumatice

' self-playing attachment for pianos, which is

supported on sultable casters «, so as o be
movable. Theside walls A support a hori-
zontal partition-board B’, which divides the
space iuto a lower and aun upper part, in
which lower part the pedal-operated suction-
bellows C are arranged, by which the air is
exhausted from the pneumatic valve-actions
I' and the tracker T, connected therewith,
while in the apper part above the partition-
board B’ are arranged three rows of valve-
actions o oneabovethe other,as many valve-
actions belng necessary as there are Reys of
the piano to be actuated. The opposite ends
of the different rows of pneumatie valve-ac-
tions aresupported on the side walls A, which
are provided with upright suction channels
or ducts that are counected at their lower
i onds with the exhaust-bellows €, the upright
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channels being opened or closed by means of |

slide-valves which are arranged on the hori-
zoutal partition B’ and which are operated
by a so-called ““‘rewinding-lever,” which de-

vice 18 well known and not shown in the
drawings. Xach pneumatic valve-action F
1s provided at its lower part with a power-
bellows or ““ pneumatie” proper, ', the mov-
able member or lid of which is connected by
a lifter-rod d with a finger-lever D, that is
supported at the rear end of a top board B?
of the attachment. The number of finger-
levers D corresponds with the number of
valve-actions F and keys K of the keyboard
of the piano to be operated. The finger-le-
vers D are fulerumed to a bar which is at-
tached to the side walls and supported on the
top board BB?, which is extended at the rear
of the casing A beyond the valve-actions T
and the pneumatics I operated thereby, so
that the ends of the finger-levers D project
sufficiently at the rear end of the attauchment
for permitting them to be moved into proper
position vertically above the keys of the
plano, as shown in Fig. 2. At the front part
of the attachment are arranged two elbow-
levers K, known as ‘““expression -levers,”
which are fulerumed at their elbows to the
middle row of valve-actions, their upper
longer arms projecting above the top board of
the casing, so as to be actuated by the player
1n the usual manner, while the lower shorter
arms are connected by pivot-rods e with ful-
crumed levers ¢, that extend backwardly be-
low the lower row of valve-actions to the rear
of the same, where they are connected with
two upright pivot-rods €. The upright pivot-
rods e° are connected by cranks ¢* with hori-
zontal rock-shafts e one for each row of
valve-actions, which rock-shafts turn in suit-
able vearings of brackets m®on the rear walls
of the valve-actions F. The rock-shafts &°
are provided each with as many crank-arms
e’ as there are individual valve-actions, the
crank-arms e® being connected by means of
puttons e¢° with the stems m’ of regulating
slide - valves m, so that by moving the ex-
pressioun-levers I£ more or less the slide-valves
m, and thereby the valve - actions T, are
opened to a greater or less degree, so that
thereby the motion of the pneumatiecs and by
the sawme the touch of the finger-levers on the
keys of the piano and the expression of the
same are controlled. Xach row of valve-ac-
tlons If'is built up of three individual sections
7 f /% as shown in Figs. 5, 6, and 7, which
are connected by means of registering pins
/7, that pass through holes in the intermedi-
ate sections and engage socket-holes in the
lower and upper sections f and f2, and by
means ol wood-screws f* of sufficient length

s0 as to connect the upper sections f? with
the intermediate sections /' and the bottom
sections f, the connecting-serews f* serving
for fastening the sections together, while the
pinsfeserveior properly registering the same.
By unscrewing the fastening-screws f* the
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individual sections can be veadily separated
from each other in case repairs would be re-
quired, while they may be readily assembled,
the pins and sockets serving for the conven-
lent assembling or building up of the sec-
tions of each row of valve-actions. The pins
/¥ are glued permanently into the middle sec-
tion /7', but inserted loosely into the sockets
at the bottom and vop sections fand 2. By
this arrangement the individnal sections of
each row of valve-actions can be independ-
ently made up and the differentrows of valve-
actions built up from the bottom row upward
until all the rows of valve-actions are prop-
erly assembled and ready for being placed
in the casing of the attachment. Xach row
of valve-actionsis attached to the supporting-
casing A at its ends and can be removed in-
dependently for inspection and repairs with-
out removing the remaining rows of valve-
actrons. The pneumaties T are attached to
the lower sections f and counected with the
uppersections /- of the valve-actions by ehan-
neis g, whilein the lower sections of the valve-
actions are arranged channels ¢’, which are
connected by flexible tubes ¢® with the tracker
', that is arranged on the top board B2 mid-
way of the casing, as shown clearly in Fig.
2. The upper ends of the tubes g*of the dif-
forent valve-actions If are connected with the
suction -openings at the lower part of tha
tracker in the usual manner. The lower sec-
tion of each pneumatic valve-action I is con-
nected with the suction-channel of the main
saction-bellows C by horizontal channels ¢3,
while the middle section 7/ of each valve-sec-
tion K i1s connected with the suction-channel

of thesuction-bellows C by a horizontal chan-

nel ¢*, which is separated from the lower sec-
tion f of the valve-action by a diaphragm ¢,
of leather or other flexible suitable marterial,
Interposed between the middle and lower see-
tions, as shown clearly in Figs. 2 and8. A
duct ¢° below each diaphragm ¢° communi-
cates by the channel g”with the tracker-tube
g and by a channel g® with the channel ¢® and
the suction-channel of the suction - bellows
C. Thechannel ¢% which connects the chan-
nel ¢° with the duct ¢° below the diaphragm
g°, is opened to a greater or less extent by a
screw ¢'% by whieh the escape of air through
the suction-channel ¢%is regulated, so as to
accelerate or retard thereby the return of the
diaphragm into its normal position after the
puneumatic valve-action has been operated.
The diaphragm g° operates a button ¢!, which
rests on the same and which is provided with
2 stem ¢**, that is freely guided in the middle
section, said stem acting by its upper end on
a hinged flap-valve ¢! which separates the
middle section from the upper section of the
valve-action and which closes a duet ¢, con-
nected with the channel ¢ in the middle sec-
tion of the valve-action when the flap-valve

g¥1is in its lower position, but opens the same

when the valve is opened by the diaphragm
g’. To the under side of the upper section
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73 ig hinged a flap-valve ¢'°, which resis on |

the flap-valve ¢'3, so that when tho latter 1s
closed atmospheric air can pass through the
upper section f* and duet g to the pneumaiic
5 and permit it to expand. Due to thesuction
action of the suction-bellows C on the ¢han-
nels ¢® and ¢4 a “vacuum equilibrium?” 18
established, and the diaphragm ¢° and buat-
ton ¢ resting thereon are in their normal
1o positions, as shown in IMig. 2. Assoon, how-
ever, as one of the openings in the perforated
musie-sheet passes over the tracker 1, con-
nected by the tube g* and channel ¢g* with the
duct ¢% atmospheric pressure is established

r5 in the duct ¢° and the suction on the dia-

phragm ¢° released, so that the button g
resting thereon is lifted and the flap-valve ¢*
opened by the stem of the flap-valve. The
hinged valve ¢'° c¢loses thereby the port p,
20 which is connected with the atmosphere, so
that atmospheric air cannot pass into tie up-
ner section of the valve-action and to the
pnenmatic; but as the valve ¢ is open and
theduet gis thereby connected with the chan-
25 nel g, a suction action is exerted on the pneu-
“maties ¥’ and the same caused to collapse.
Thelifter-rod d,the key-operating lever D,and
the key of the piano are thereby actuated.
When the tracker-ducts ¢° are closed by the
;0 music-sheet, the flap-valves g'° are returned
to their normal positions, the quick or slow
return of the parts being regulated by the
amount of suction through the narrow suc-
tion-chaunel ¢° which suction can be regu-
35 lated at will by the set-serew g'Y. On the
upper side of each middle section /' is guided
the suction-regulating slide-valve m,thestem
of which is guided in the rear wall of the
valve-action and connected with the crank-
4> armée’of therock-shafte’,as beforedescribed.
Said suction-regulating slide-valve m opens
more or less the vertical duct ¢, which con-
nects the upper with the lower section f by
the oscillating motion of the expression - le-
45 vers K aud controls thereby the expression
of the key, as required by the piece of music
to be played. The stems m’ of the suction-
regulating slide-valves m are extended into
the upper sections f* of the valve-actions
o and are guided in a stationary block m? as
shown clearly in Fig. 2 and the upper partof
Fig. 8, so that a reliable motion of the slide-
valves m is obtained. By moving the slide-
valves m more or less over the ducts ¢, lead-
o ing fo the pneumatics, the suction action of
the main suection-bellows on the pneumaties,
and thereby the strokes of the finger-ievers
- - onthe keysand the forte or piano playing of
the same—in other words, the expression—iIs

6> controlled. o
The finger-levers D are fulerumed to sta-
tionary hangers d', attached to the rear end

of the top board B® Thefinger-levers D are )

provided at their front ends with perforations
65 forthe pins d* of the lifter-rods d, which lat-
ter are provided with the usual felt cushions

vers D whenever their pneumatics are actu-
ated. To the rear end of each finger-lever
Dis attached a felt-covered head d*, by which
the key on the keyboard of the piano 1s ac-
tnated. The finger-levers D are arravged In
two sets, one for playing the white keys and
the other set for playing the black keys of
the piano, the latter set being longer, so as t0
extend back over the black keys. The fin-
cer-levers for the white keys are provided
back of their pivots with curved slots d° for
the pivot-rods of the black keys, which slots
nermit the free play of the finger-levers fon
the white keys without interfering with the
filnger-levers of the black keys. |
The expression-levers K at the front part of
theself-playing attachment regulate by their
connection with the suction-regulating slide-
alves m of all the valve-actions the expres-
sion of every action, and thereby the stroke
of the finger-levers on the keys of the key-
board without requiring any intermediate
registering or other mechanism by which
the pneumatic actions of each row or groap
of the same are simultaneously operated.

By providing an individual expression-regu-

lating slide-valve for each valve-action every
acbion can be regulated independently of the
other to a nicety by opening the valve more
or less, so that the ‘“‘expression” of the en-
tire attachment is considerably improved and
rendered superior to the devices heretofore
used for this purpose. As the left-hand ex-
pression-lever is connected with one group ot
valve-actions, which we mnay term the ** bass-

- actions,” and the right-hand lever with the

valve-actions that control the middle and
treble keys, which may be termed the ““treble-
actions,” the player can vary-the expression
of the piece of musie played on the plano by
opening the slide-valve of the actions more
or less for the bass or treble, according as
the bass or treble is to predominate at the
time, so that thereby not only greater free-
dom of execution ean he given to the musie
played by the attachment, but also the mo-
notony and the uvuniformity of mechanically-
played music be {o a considerable extent ob-
viated. |

My improved self-playing attachment for
pianos has the following advantages: first,
that the valve-actions are so constructed that
every individual action can be readily in-
spected and repaired whenever required;
secondly, that the different rows of valve-ac-

pairs; vhirdly,thattheexpression can beregu-
lated at the will of the player by operating
the expression-levers which control the sue-
ion-regulating slide-valves of all the pneu-
matic actions of the entire artachment, so
that the piece of music can be more perfectly
played according to the individual taste and
capacity of theoperator; fourthly, thatall the
parts of the selt-playing attachment can be
manufactured separately and assewbled in a

d® for lifting the front ends of the finger-le- i very quick and convenient manner, so that
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the cost of the attachment ean be consider- Y nections for the same, of a series

ably reduced.

Having thus described my invention, T
claim as new and desire to secure by Letters
Patent—

1. In aself-playing attachment for musical
Instruments, the combination with a series of
pueumatie valve-actions, pneumaties for the
same, key- leET@ISOpEﬁchted by the pneumatics,
and pneumatic connections for said valve-ac-

tions, of expression-regulating devices, one |

forecwh valve-action, capable of or adual vari-
ation, substantially as set forth.

2. Iu a seli-playing attachment for musical
Instruments, the combination with a series of
pneumatic valve -actions, pneumatics for the
same, key-levers operated by the pneumatms
and pneumatlc connections for said valve-ac-
tions, of expression-regulating devices, one
for ea,eh valve - @ctwn controllable dul ing
their movement, and mea,nf-s for moving S.:le
etpresblon devmes substantially as set forbl

In a self-playing attachment for musical
instrumen‘ts, the combination with a series of
puneumatic valve-actions, pneumatics for the
same, key-levers operated by the pneumaties,
and pneumatic connections for said valve-ac-
vlons, of pressure-regulating slide-valves, one
for edeh valve-action, and means for operat-
ing said slide- VELIV@S, substantially as set
for‘bh |

4. Inaself-playing attachiment for musical
instruments, the combination with a series of
bneumatic valve-actions, pneumatics for the
same, key-levers operated by the pneamatics
and pneumatic connections for said valve-ac-
tions, of shiftable expression-regulating de-
vices, one for each valve-action, and a levm
mechanlbm foroperating said expression de-
vices actuated at the front of the attachment,
substantially as set forth.

5. Inaself-playing attachment for musical
Instrum ents, the combination with a series of
pneumatic valve-actions, pneumatics for the
same, key-levers oper ated by’ the pneumatics,
and pneumnatic connections for said valve-ac-
tions, of expression- regulating slide-valves
one for each valve-action, means for operat-
ing sald slide-valves, dl]d means for guiding
cmd limiting the motion of the same, s;-,ubsta,n-
tially as set forth.

i. Inaself-playing attachment for musical
instruments, the combination with a series of
pneumatic valve-actions and pneumatic con-

nections for the same, of a series of key-ac-
-tuating pneumaties controlled by said valve-

actiouns, a seriesof key-levers operated by said
mlemn.:ums expression -regulating devices,

one for each valve- action, eonblollable dm- .

ing their movement, and means for moving
md expression devwes adapted tooperate the
same simultaneously or in separate groups,
substantially as set forth.
7. In aself-playing attachment for musical
instruments, the combination with a series of

poeumatic v lee actions and pneumatic con- &

|t ating pneumatics (3011111*011@(1 by said v

| valves, o

AL ' 749,816

of key-ac-
alve-
actwns, a series of levers operated by said
poeumabics, expression -regulating slide-
one for each valve- action, fmd NMeans
fm'opelabmfrsmd slide-valvessimultaneously
or in separate groups, substauntially as set
forth.

8. Inaself-playing attachment for musical
instruments, the combination with a seriesof
pneumatic valve-actions and pneumatic con-
nections for the same, of key-operating pneu-
matics controlled by Sfud valve-actions, a se-
riesof finger-levers,meanson said pnemnmwﬂ
tor actuating said finger-levers, shiftable ex-
pression - Iewulatm o devices, one for each

valve- attmn, and level machanisms for op-
erating all of said devices at the same time or
in b@pm ale groups, substantially as set forth.

J. In aself-playing attachment for musical
instruments, the combination, with aseries of
pneumatic valve-actions and nneumatic con-
nections for the same, of key-operating pneu-
natics operated by said valve-actions, a se-
ries of finger-levers, lifter-rods between said
pneumatlcs and ﬁnu"er levers, expression-reg-
ulating slide- leVGS onefor efmh valve- cmhon
and level mechanisms for 0pelat1nw all of
sald slide-valves at the same time or in sepa-
rate groups, substantially as set forth.

10. In aself-playing attachment for musical
Instruaments, the combination, with a series of
pneumatic valve-actions and pneumatic con-
nectlous for the same, of channels connect-
ing said valve-actions Wlbh the suction-chan-
nel& of the tracker, channels connecting said
valve-actions with bhe suction-bellows, pneu-
matics operated by said valve-actions, ﬁnﬂel-
levers, means on said nneamatics for fu_)rufit—

P ing ﬁuﬂel levers, expression-regulating slide-

valveb one for each valve-action cldd[]b(ﬂd to
regulate the supply of air to the key-operat-
ing pneumatics, oxpression-levers for oper-
ating said expression-regulating slide-valves,
and intermediate lever mechanism behween
said levers and the slide-valves of the differ-
ent valve-actions, substantially as set foruh,

11. Inaself-playingattachment for musical
instruments, the combination with a series of
pneumatic¢ valve-actions and pneumatic con-
nections for the same, of channels conneci.-
ing said valve-actions with the channels of
the tracker, channels connecting said valve-
actions with the suction-bellows, pueumatics
controlled by said valve-actions, ﬂnwet levers,
means on said pneumatices for fu,t;ufatm.u; mbl(i
finger -levers, expression -regulating slide-
valves one fm each valve-action so as to reg-
ulate the size of the suction air-duets luulmu
to the pneumatics, means for guiding said
slide-valves,expression-levers arranged at the
front of the pneumatic valve-actions, and le-
ver mechanisms between said expression-le-
vers and the expression -roeg ulfttmﬂ slide-

ralves, substantially as set fmnh

12. Iuﬂ,self -playing attachment for musical
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ingtruments, a lower, middle and upper sec-
tion each provided with cavities and ducts s0
that when superposed they form valve-ac-
tions, registering devices secured to the mid-
dlesection fordetachably connecting thesame
with the upper and lower sections, and Tas-
tening means for the sections, substantially

~as set forth.
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18. Inaself-playingattachmentior musical
instruments, a plarality of individual sec-
tions each provided with cavities and ducts

so that when superposed they form valve-ac-

tions, registering-pinsattached to one of said
sections for engaging socketsof the other sec-
tions, and fastening means for the sections,
substantially as set forth.

14. Inaself-playingattachmentformusical
instruments, a lower, middle and apper sec-

tion each provided with cavities and dugis 80

that when superposed they form valve-ac-
tions, said upper and lower sections being
provided with sockets,registering-pinsengag-
ing said sockets, secured to the middle sec-
tion for detachably connecting the same with
the other sections, and fastening means for
the sections, substantially as set forth.

15. Inaself-playingattachment for musical
instruments, a plurality of individual sec-
tions, comprising a lower, middle and upper
section, each provided with eavitiesand ducts
so that when superposed they form vaive-ac-
tions, registering-pins attached to the middle
section, fastening-serews for the sections, the
lower and upper sections being provided with

sockets forconnecting thesame with the reg- |

istering-pins of the middle sections, substan-
tially as set torth. |

16. Inaself-playing attachment formusical
instruments, the combination with a plural-
ity of individual sections each provided with
cavities and duets so that when superposed
they form valve-actions, pneumatic connec-
tions for the so-formed valve-actions, and
kev-operating pneumatics controlled by the
valve-actions, of shiftable expression devices,
one for each valve-action, in the ducts lead-
ing to the pneumatics, and means for operat-
ing said devicesso as to increase or decrease
the size of the connecting-ducts, substantially
as sel forth.

17. Inaself-playingattachmentfor musical
instroments, the combination with a plural-
ity of individual sections each provided with
cavities and duects so that when superposed
they form valve-actions, pneumatic connec-
tions for said valve-actions, and key-operat-
ing pneumaties controlled by said valve-ac-
tions, of expression-regulating slide-valves,
one for each valve-action, in the ducts lead-
ing tothe poeumatics, and means for operat-

{ ing said slide-valves so as to increase or de-

crease the size of the ducts, substantially as
set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two sabseribing witnesses.

JOSEPH WIESER.

Witnesses:
PAUL GOEPEL,
(. P. GOEPEL.
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