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- UNITED STATES

‘Patented April 5, 1904,

PaTeENnT OFFICE.

HERMANN MEYER, OF NEW YORK, N. Y.

AUTOMATIC PIANO-PLAYER.

'SPECIFICATION forming part of Letters Patent No. 756,674, dated April 5, 1904,

Application filed May 29, 1903, Serial No, 15 9,294

(No model,)

To altl whom it may concern

Beit knownthatl, HERMANN MEYER a c1t1-
zen of the United States and a, r681dent of the
city of New York, bor ouo‘h of Manhattan, in
the county and State of New York, have in-

vented a new and Improved Automatic Piano-

Player, of which the following isa full, clear,
and exact description.

The object of the invention is to provide
a new and improved automatic player for a
piano, organ, or like key-actuated musical
instrument ananﬂ’ed to permit convenient
varying of the Speed of the note-sheet travel-

ing over the tracker-board, to actuate the key- |
strikers with more or less torce, to keep the |

note -sheet in proper alinement. with the
tracker-board, and to quickly reroll the note-
sheet.

The invention consists of novel features and
parts and combinations of the same, as will
be more fully described hereinafter and then
pomted out in the claims.

A practical embodiment of the invention is

represented 1n the accompanying drawings,
forming a part of this specification, in which

81m1lar chameters of réference indicate corre-'

sponding parts in all the views.
Figure 1 1s a

being removed to.show the pneumatics and
the motor-bellows and adjacent parts. Fig.
2 1s an enlarged transverse section of the im-
provement on the line 2 2 of Fig. 1. Fig. 3

is a similar view of the same on the line 3 3

of Fig. 1. Fig. 4 1s an enlarged transverse
section of one of the pneumatics. Fig. 5 isa

" longitudinal sectional elevatlon of the lower

40

tier of pneumatics,the main suction-chamber,
and the suction-bellows. Fig.6isan enlarcred
sectional side elevation of the valve. mechan—
1sm for regulating the speed of the pneumatic-
motor. Fig. 7is a transverse section of the
same on the line 77 of Fig. 6, and Fig. 8isan
enlarged sectional front elevatlon ot the Te-
10111110‘ device for the note-sheet.

The key-strikers A are fulcrumed at A’ on
the casing B of the piano-player, and each
key - striker is provided with an a,d]ustable

front elevation of the im-
-pI‘OVGmGIlt, some of the front casing-panels

button A’ engaged by the upper end of a rod

C (see Fw's 9 and 3 ) G‘UIded the 1ts upper
portion in a casmc'—bea,rmw B’ and connected
at 1ts Jower end Wlth the movable member of
a pneumatic D, and the several pneumatics D
of the 1instrument are preferably arranged in
tiers, and the pneumatics in each tier are se-
cured by their fixed members to the under
side of a valve-chest K, having a suction-cham-
ber E' extending from one end of the chest to
the other, and each suction-chamber K’ is
closed at one end and opens at the other end
into a duct F, arranged on the side of the

casing B and adapted to be connected by a

valve (> with the main suction-chamber H' of
a suction-bellows H, actuated by the operator
manipulating pedals I. In case a motor is
used instead of the pedals then the suction-
bellows H are actuated from the motor.

The suction-chamber E’ for each valve-chest
E (see Figs. 8 and 4) connects by valve-seats
E* with chambers E°, each opening by a port
E* into the corresponding pneumatic D, at-
tached to the valve-chest, as previously sta,ted
and the said seat E? is normally closed by a

valve ¥°, secured on a valve-stem E°, connect-

ed by nuts B with the middle portlon of a
diaphragm XE° separating the chamber E
from an inlet-chamber E’, connected by a flexi-
ble tube J with a corr espondmcv opening in 4

tracker-board K, arrangéd in the front upper

portion of the casing B, as plainly shown in
Figs. 1 and 3. -

Over the tracker-board K passes a note-sheet

L, unwinding froma roll L’ and winding up on

a roll L durmﬂ' the execution of the musiec.

Now when an opening in the note-sheet L 1 ego-
1sters with a tracker-board opening, then at-
mospheric alr passes through the said regis-
tering openings into the oorrespondmw tube

J and chamber E’ to press the diaphragm I°
rearwardly into the chamber E'. and as the

diaphragm E’ is connected with the stem E° it

1s evident that the latter 1s shifted, and in do-
ing so it moves the valve E? off its seat 12 to.
| connect the chambers E' and E® with each

other to exhaust the air from the pneumatic
D and cause the same to collapse. The pneu-
mafic in doing so moves the rod C upward, and
the latter thus imparts a swinging motion to
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the corresponding key-striker A to press the
corresponding key of the piano or organ, and
thereby sound the same.

On the stem K’ issecured a second valve E™,
somewhat larger than the valve IZ’ and con-
trolling a port B, leading to the atmosphere.
The valve IE™is in an open position at the
time the valve E’ is seated, and hence atmos-
pheric air can pass by way of the port E™,
chamber E’, and port E! to the pneumatic D
to inflate the same, and thereby move the rod
C downward to allow the key-striker A and
the piano or organ key to swing back to their
normal 1nactive position.

Kach inlet-chamber E° (see Fig. 4) is con-
nected by a port E* with a pin-hole or leak-
opening I£¥, opening into a chamber E", hav-
ing achannel E¥returning to the suction-cham-
ber I (see Fig. 3 and dotted lines, Fig. 4) to
allow the air previously passed into the cham-
ber E’ by the tube J to escape from the cham-
ber E’ as soon as the tracker-board hole is
again covered up. Now when this takes place
the pressure is equalized on both sides of the
diaphragm E°, and the valves > and E®now re-
turn to their previous normal position (shown
in Fig. 4) owing to the atmospheric pressure
against the valve E* to move the latter off its
seat BE" and the valve E’ to its seat E>. Now
when this takes place atmospheric air imme-
chately passes by way of the port E, cham-
ber E° and port Ef into the corresponding
pneumatic D to inflate the same and to move

the pneumatic into position for immediate ac-

tion as soon as the tracker-board opening is
agaln uncovered by a registering opening in
the note-sheet, as previously explained.

The valve-stem K’ extends through the port
K" to the outside of the chest E to be under
the control of the operator to allow the lat-
ter to turn the stem E°, so that the latter
screws in the nuts B and moves the diaphragm
E° into proper position relative to the valves
I’ and K" to insure proper action of the valve
mechanism, as above deseribed. This adjust-
mentrenders the valve mechanism exceedingly
sensitive, so that comparatively little air-

pressure is neeced in the chamber E° to actu-

ate the diaphragm E°. The adjustment is also
especially serviceable in case the leather or
other material from which the diaphragm Ef
1s made 1s more or less stiff and does not flex
correspondingly under a given pressure.

By having the valve-stem E° adjustably se- |

cured in the diaphragm-nuts E’ and the valves
E’ and E™ both fastened on the valve-stem it
1s evident that the slightest movement of the
diaphragm K causes a corresponding move-
ment—that is, alternate seating and unseat-
ing—of the said valves > and E*®. TFurther-
more, by arrangingthe valve-stem E°horizon-
tally very little power is required to produce
the desired shifting of the parts. ,

It is understood that two nuts E are prefer-
ably employed and secured to the diaphragm

‘the pedals.

‘opening into the suction-chamber H'. "
valve (x 1s normally held in a rearmost closed

756,674

on opposite sides, and by having the handle

end of the stem K’ extend to the outside of -

the chest it can be readily reached by the op-
erator to adjust the diaphragm relative to the

valves at the time the attachment or self-

playeris in position on the piano or organ, and
hence the corresponding pneumatic and its
key-striker are regulated to a nicetyto cause
the key-striker to properly act on its piano
ororgan key. It is understood that the back

the operator convenient access to the stems
E’ for adjusting the diaphragms relative
to the valves to bring the key-strikers into
the proper position relative to the piano or
organ keys, as abovedescribed. Asshownin
the drawings, the pivotal ends of the trans-
verse pneumatics D are at the rear end of the
casing 1n that portion which extends under
the keyboard-trame of the piano or organ,
and hence the instrument-casing can be made
very narrow to take up as little room as pos-
sible.
1cs. DD arranged as described their movable
members are connected by the forwardly-in-
clined rods or links C with the key-strikers A
to actuate the latter without lost motion and
with as little force as possitble, so that the op-

erator can readily actuate the attachment or

self-player without undue physical exertion on
Fuarthermore, the arrangement
of the pneumatics D and the wind-chests E
permits of bringing the tracker-board K and

Fuarthermore, by having the pneumat-

70

75
of the casing is temporarily removed to give -
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the rolls I and I in a low position to permit

convenlent access to the rolls for insertine or

removing the note-sheets, and the length of
the tubes J 1s reduced to a minimum, so that

the tracker-board openingsinto the tubes and
the wind - chests K readily actuates the ex-
tremely sensitive diaphragm E* and the mi-
nutely-adjusted valves K° Y.

In order to more or less powerfully actuate
the pneumatics D, and consequently the key-
strikers A and the keys of the piano or organ,
the valve (3 is shifted to exhaust more or less
alr from the suction-chambers K’ by the ac-
tion of the bellows H. For the purpose men-
tioned the valve (¢ 1s mounted to slide trans-
versely in a valve-casing (&', provided in one

IGO0

the slightest amount of air passing by way of

10§

110

115

side with a slot G*, gradually increasing from

the rear toward the front (see Fig. 2) and open-
ing 1nto the duct I.  In the bottom of the cas-
ing G’ 1s arranged an opening G, (see Fig. 5,)
The

position by a spring G*to disconnect the slots
G* G°.  On the front end of the valve is se-
cured a rod or stem G°, connected with one
end of a cord or rope G°, passing over a guide-
pulley G' (see Figs. 1 and 2) and connecting
at its other end with a regulating-lever G®

fulerumed on the casing B and having its

upper or handle end within convenient reach

of the operator seated in front of the instru-
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ment. Now by the operator moving the upper
or handle end of the regulating-lever G’ from
the left to the right a pull 1s exerted on the
cord or rope G° and the rod G to slide the
valve ( forward against the tension of its
spring G*. The valve in its forward move-
ment uncovers the openings G*G?, so that air
communication 1s. established between the
duct F and the main suction-chamber H' for
exhausting more or less air from the cham-
bers E', according to the distance the valve (x
18 moved forward by the operator moving the
handle end of the lever G® a greater or less
distance from the left to the right. By the
operator releasing the pressure on the handle

“end of the lever ° the spring G* forces the.

valve (& to slide rearward and the handle end
of the lever G® to swing back from the right
to the left.
moving the regulating-lever G° the pneumatics
D are more or less powerfully actuated, and
consequentlv a corresponding movement 1s
oiven to the keys of the musical instrument
to execute the music piano or forte as called
for by the music-piece.

In order to move the note-sheet over the
tracker-board IK at any desired speed for exe-
cuting the music according to- the prescribed
tempo of the music-piece, the following de-
vice 1s provided: On the shaft 1.°.of the roller
L7 is secured a gear-wheel N (See Figs. 1, 2,
and 8) in mesh with a pinion N’, fastened on
a shaft N° carrying a spr ocket wheel N,
over which passes a sprocket-chain N* also
passing over a sprocket-wheel N° secured on
the main shaft O of a pneumatic-driving de-
vice O, preferably of the construction shown
and described 1n the application for Letters

- Patent of the United States filed by me March

40

55

60

24, 1903, Serial No. 149,295, so that further
cetailed description of this driving device is
not deemed necessary. This pneumatic-driv-

ing device O 1s In general construction pro-

vided with a plurality of pneumatics O con-
nected at their movable members by pitmen
O’ with erank-arms O secured on the main
driving-shatt O, so that when the pneumatics
O’ are successively exhausted their pitmen
O° impart a continuous rotary motion to the
main shaft O, and the rotary motion of the

latter 1s then transmitted by the gearing de-

scribed to the roller L to wind up the note-

sheet unwinding atthe time from the roller I'.
The wind-chest O’ of the driving device O1is

connected by an exhaust-pipe O° with a valve
mechanism P, connected by a branch channel
H* with the main suction-chamber H', previ-
ously described, and the said valve mechanism
P (see Figs. 6 and 7)is provided with a valve-
casing P’, having a chamber P*
opens the exhaust-pipe O°. The chamber PP*
is connected by a port P° with a chamber P,
containing a slide-valve P?° controlling the
port P°, and a port P, leading to the branch

channel H*. Normally the port P°is closed by

Thus by the operator _simply'

into which

the action of a spring P’ on the slide-valve P°,

holding the latterinthe positionshownin Kig.

6, and the front end of the said slide-valve P°

is connected by a valve-stem I»° with a con-

trolling-lever P°. fulecrumed on the casing B

and having its upper or handle end within con-
venient reach of the performer to enable the

Jatter to 1mpart a swinging motion to the lever

P’. to move the slide-valve P’ from the right
to the left, to connect the ports P’ and P° with
each other, and to allow air to exhaust from
the wind-chest O° to actuate the
O successively, the exhaust of the pneumatics
being controlled by a valve O7, rotating with
the shaft O, asmore fully described in the aP-
plication mentioned.

Now by the operator swinging the handle
end of the lever P’ from the left to the right
the slide-valve P° is more or less opened to
allow more or less suction in the driving de-
vice O to rotate the shaft O faster or slower,
and consequently to rotate the gear-wheel N
correspondingly, so that the note-sheet L 1s

drawn over the tracker-board X with more or

less speed according to the tempo required by
the music to be executed

It 1s understood that when the operator re-

leases the pressure on the upper end of the
lever P’ then the spring P’ draws the slide-
valve P° from the léft to the right into aclosed
position, and hence reduces the suction corre-
spondingly to rotate the main shaft O’ slower,

and with it the roller 1. .

- From the foregoing 1t will be seen that by
the simple movement of the regulating-lever
P’ any desired speed can be given to the note-
sheet passing over the tracker-board I.

Inorder to allow rerolling of the note-sheet

on the roller 1" whenever 1t 1s desired to do
so by the performer, the following device 1s
provided: The sprocket-wheel N° (see Fig. 8)
is engaged by a shifter Q, held on a shifting
rod Q', mounted to slide in suitable bearings
in the casing B, and a spring Q° presses the
shifter  to normally hold the sprocket-wheel
N? shaft N*, and pinion N’ in the position shown
in Fig. 8—that is, the pinion N’ in mesh with
the gear-wheel N.  The rod Q' extends into

‘the path of a block P” on the regulating-lever

P’, so that when the latter is moved into an

extreme right-hand position then the rod Q' is

shifted by the said lever to move the sprocket-

70

75

pneumatics

30

g0

95 -
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105

IIO

115

wheel N® and its shaft N° from the left to the

right to disengage the pinion N'from the gear-
wheel N and to move a pin 1 'on the said shaft
N? in engagement with a pin R on a sprocket-

wheel R',mounted to rotate loosely on the shatt

N®. This sprocket-wheel R’ is connected by
a sprocket-chain R* with a sprocket-wheel R’

secured on a shaft R, journaled in the casing

B and provided with a socket and pin' R’ for
engaging the Spmdle L of the voller 1. Now

when the shaft N* 1s shifted as described then

the rotary motion of the shaft N*is trans-
mitted to the sprocket-wheel R’ by the pins

120
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N"and R, and hence the sprocket-chain R? im-
par s a 10&11 v motion to the sproclet-wheel
R, so that the shaft R' by its socket and pin
R’ 1013{113{35 the roller I to wind up the note-
sheet now unwinding from the roller 1? out
of mesh with the driving mechanism.

By the arrangement described the performer
15 enabled to stop the traveling of the note-
sheet at any time and to rewind the note-sheet,
or only a part thereof, on the roller I/. Thus
the performer is enabled to repeat music-
pieces or portions of the pieces. When the
note-sheet has been rewound on the roller I/
and 1t is desired to remove this note-sheet
from the instrument, then the roller 1./ is dis-
engaged from the socket R’ and a socket R’
to allow ot inserting a new roll containing
another note-sheet.

A screw S scerews 1n the casing B and abuts
against the end of the shaft L“,_. anc this 1is
under the control of the operator to allow the
latter to screw the screw S inward or out-
ward, so as to shift the roller I.” in the direc-
tion of 1its length to bring the note-sheet in
proper relation to the openings in the tracker-
board K. A like adjustment can be made of
the roller I by adjusting a screw §', engag-
ing the outer end of the shaft R*. A Spring
R’ presses the shatt R, as indicated in Fig. 8
so as to hold the shaft :IIW‘W”b In contact W1th
the end of the screw S'. It is also understood
that the socket R’ 1s of usual construction and
spring-pressed to allow convenient insertion
or removal of the roller 1./ .

In order to actuate the forte pedal of the
piano automatically at the time the valve-
chests & are exhausted to the fullest extent by
the operator shifting the lever (:* correspond-
ingly, the Tollowlnn device is provided: An
adjustable button 1Y (see Ifigs. 1 and 3) is held
on the rear end of a lever T, fulerumed 1n
the casing B, and pivotally connectﬁ.d at its
forward end by a link T* with a bell-cranlk T?
having a flexible connection T, such as a
chain or the like, with the regulating-lever
. Now the flexible connection T* remains
slack until the regulating-lever G*® is moved
into an extreme noht hand position—that is,
at the time the V‘LIVC‘ (x 1s opened to its full-
est extent, and at this time the connection T*

imparts-a swinging motion to the bell-crank

lever 1% so that the link 'I" imparts a swing-
ng motion to the lever T, which by its butﬂ
ton I" presses the forte pedal of the piano,
and hence the piano is caused to sound ex-
tremely loud at the time the keys are actu-
ated forcibly by the key-strikers A.

The mechanism for actuating the main bel-
lows H from the pedals I consists, essentially,
of a link I', pivotally connecting the main
bellows with a lever I, hinged at its rear end
at I” to the casing B, as plainly illustrated in

Figs. 2 and 3. The free end of the lever I
carries a friction - roller I*, engaged by the

corresponding pecal I, and a double or V-

756,674

shaped spring I° rests with the free end

. ree end of one
arm on a fixed casing-support B®, and

the free

end of the other arm presses against the mov-
able member of the main bellows to hold the

latter normally in a closed position and the
lever I” and pedal I in an uppermost position.
Now when the pedal I is pressed by the foot
of the oper
motion 1s given to the lever I, which by the
link I' imparts a swinging motion to the mov-
able member of the main bellows H, so as to
open the latter, and when the pressure is re-
leased by the operator on the pedal I then the
spring I’ immediately closes
and returns the lever I* and pedal I to their
former positions. By having the pedal I
riding at its free end on the frietion-roller I*

the pedal action is render ed comparatively

noiseless and the fr iction 1s reduced to a
minimum, so that it requires comparatively
little plwswal exertion on the part of the per-
former to actuate the bellows H.

The operation is as follows: The note-sheet;

on the roller 1. is stretched over the tracker-
board IS and attached to a hool on the roller
L in the usual manner, and then the operator

actuates the pedals I and with the right hand |

manipulates the regulating-lever P, and with
the lett hand imparts movement to the re gu-—
lating-lever ‘G°. Now when the lever P* i
moved from the left to the right the hlldb—
vaive I is opened, so as to connect the ex-

haust-tube O° with the branch channel H*, and

consequently the driving device O is actuated
to turn the main shatt O and cause a rotation

of the roller I to wind up the note-sheet.
Now as the note-sheet passes over the tracker-
board the note-sheet openings register with
the corresponding tracker _board openings,
and consequently air is admitted by the flexi-
ble tubes J to the LOlle%p{}Hd]ﬂﬂ c]mml}{*t%
E’ to actuate the diaphragm E* therein, as
previously explained, for deﬂatmg the corre-
sponding pneumatics D to actuate the key-
strikers and the keys of the piano or organ to
sound the same.

From the foregoing it will be understood
that the performer can conveniently vary the
speed with which the note-sheet travels over
the tracker-board, and the force with w hu;h
the strikers engage the keys of the piano is

likewise under the control of the ()pemtm ma-

nipulating the regulating-lever (° correspond-
1]‘10]37*

Whenever it 18 desired to reroll
sheet or a portion thereof, it can
the operator moving the lever

the note-

Into an e:

runs at a higher speed to quickly reroll the
sheet on the roller I/. The pins N and R
form a clutch device for throwing the reroll-
Ing or reversing gear into and out of action,
as deser ibed; but 1 do not limit myself to the
particular device shown and described. It is
understood that when the note-sheet unwinds

ator then a downward-swinging

be done hy

treme right-hand position, so tlmt the Llwu.;)r

the bellows H
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from the roller 1. the sprocket-wheel R’ runs
loose on the shaft N°. It is further understood
that when forte 1s required by the music then
the lever % is moved to an extreme right-

‘hand position to exhaust the pneumatlcs D

to the fullest extent and at the same time
actuate the forte pedal of the pilano for the
purpose mentioned. The bell-crank lever T°
and pedal -lever T are dormant during the
orcdinary working of the regulating lever G,
which only becomes taut and acts on the bell—-

crank lever whenever the lever (° i3 moved

to the extreme position mentioned.

Having thusdescribed my invention, I claim
asnew and desire to secure by Letters Patent—

1. A self-playingattachment for musical in-
struments, provided with a valve-chest having
a suction-chamber, a diaphragm-chamber, a
diaphragm between the said suction-chamber
and the diaphragm - chamber, a pneumatic-
chamber having connection with a pneumatic
and by a valve-seat with the atmosphere and

by a port with the said suction-chamber,vaives

for the said seats, a valve-stem extendmﬂ* to
the outside of the valve-chest, and on which
the sald valves are permanently fixed and nuts
secrewing on the valve-stem and fixed to oppo-
site faces of the diaphragm, as set forth.

2. A self-playingattachment for musical 1n-
struments, provided with a plurality of valves,

~adapted to be alternately seated on their valve-
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seats, a valve-stem on which the sald valves
are permanently secured, a diaphragm, and a
connection between the diaphragm and the
valve-stem, to allow adjusting of the latter 1n

the direction of its length, to adjust the dia-

phragmrelative to the said valves, as set forth.
3. A self-playing attachment for musical in-
struments, provided with a plurality of valves,

adapted to be alternately seated on their valve-.
seats, a valve-stem on which the said valves

are permanently secured, a diaphragm, and a
connection between the diaphragm and the

valve-stem, to allow adjusting of the latter in

the direction of its length, to adjust the dia-

phragm relative to the said valves, the said |

connection consisting of nuts secured to oppo-

relative to the said

»

site sides of the diaphragm, andin which nuts

screws a threaded portion of the valve-stem,
as set forth.

4. A self-playing attachment provided with

a casing, valve-chests secured in the rear of the
casing one above the other, each valve-chest
having a plurality of valve mechanisms, and

each valve mechanism consisting of a horizon-

tal valve-stem mounted to slide at one end 1n

| the valve-chest, a diaphragm on which the

other end of the valve-stem 1s adjustably se-
cured, and two valves permanently secured on
the said stem and spaced apart, as set torth.
5. A self-playing attachment for musical in-
struments provided with strilkers for engaging
the keysof theinstrument, meansfor actuating
the strikers,and a valve mechanism for control-

ling the sald striker-actuating means, the valve.

mechanism being provided with diaphragms,
valves and valve-stems permanently carrying
the valves and adjustably connected with the
diaphragms for adjusting the said diaphragms
valves and from the out-
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side of the instrument, to regulate the said

striker -actuating means at the time the at-

tachment 1s 1n position on the 1nstrument, as

set forth.

6. Aself-playingattachment for musical in-
struments, provided with key-strikers, pneu-
matics connected with the said key-strikers,for
actuating the same, a valve-chest for the said
pneumatics, having a diaphragm, valves, and
a valve-stem permanently carrying the valves
and adjustably connected with the diaphragm,
the valve-stem extending to the outside of the
valve-chest, to allow adjustment of the valves
relative to the diaphragm at the time the at-
tachment is in position on the muslcal mstru-
ment, as set forth.

In tesmmony whereof L havesigned myname

75

30

to this specification in the presence of two sub-

scribing witnesses. . .
HERMANN MEYER.

Witnesses:
Louis Rexo,
H. ¥. Rexo.
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