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To all whom it may concern.:

Be it known that I, Troaas M. PLETCHER, & ciflzen
of the United States, residing at Chicago, in the county
of Cook and State of Ilinols, have inv” fed new and
uscful Imiprovemenis in Automﬂ,*h., Pl‘?hﬁu —of which
the following is a specification; reference being had to
the accompanying drawings, forming a part thereof.

This invention relates to antomatic playing devices
for and embodied in and constituting o part of & musical
instrument which is played by them, and 1t is particu-
larly designed to afford automatic devices for playing
a stringed instr umont, as 9 pmm} ‘

It consists, -in general, in the Ellltt)l"flfttli‘u”} COTi~
trolled striking devices substituted for the ordinary
action of a pianoc in the same relation to the strings as

£l

that usually occupied by such action, dispeunsing with

the Iatter; and in particular 1t consists of the mechan-
ical elements and combinations shown and described
in the claims.

In the drawings:—Tigure 1 1s a,vertical fore- andﬁm
scetion of a portion of a musical instrument having this

invention applicd {o it and embodied init. Tig. 2isa
detall seetion of one striking element showing 2 moda-
fication of the damper and operating devices. 11g. 3
is a plan and Fig. 4 is a detail elevation of the damper
finger of the form shown in Tig. 1. Fig. 5 15 a detail

- front clevation showing the devices ior modilyving the

30
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~thereon,

the customary ducts, 3%

EXPIession.
Fig. o.

in the structure shown in the draw sngs, 1 represents
the sounding board and 1* the siring frame of such an
instrument as & piano, 2 being one of the strings or wires
In front of the strings there is mounted a
duct-board, 3, which in an upright piano such as may
be understood to be represented in the -drawings,
stands vertically quite close to the strings. " On this
duct-bourd there are mounted motor pneumatics, 4,
one only appearing in the view. The duct-board has
connecting the motor pneu-
matics with the outer air and with the punnr} pneu-
matic exhaust chamber, "5, m which the primary
pnnumatms G, one being shown, operate cach o valve,
7, to control communication of the metor pneumatic
cither with the exhaust chamber or with the outer air.
" 8 isa tracker-board, and 9 and 10 are the {ake-up and

IPig. § is & seciton at the line 6—6 on

rewind rolls respectively for carrying the perforated
controlling sheet, 11, over the tracker-board io control,

by means of a connecting duct, 12, the action of the

primary pneumatics in a manner well understood.
The motor pneumatics, -4, are mounted for vibration

at the upper end of their vihrating member, 4", and

to the upper end of said vibrating member there is

rigidly secured the spring-arm, 13, of the hammer, 14,
which projecis toward the siring, 2, and is carried to-
ward it for striking it by the collapse of the pneu-

‘matic, 4.

!
|

—— IT PR,

| touchoes the siring, the

S vice BRI g

. —

On the duct hoard, 3, there is adjustably mountrd 2
stop-har, 18, from which a felt-covered 11b, 16, prc,ecis
forward in position for collision therewith of the spring
arm, 13, which strikes the stop-rib, 16, at a point on
the arm determined by the adjustiient of the stop
bar, said stop-rib being 1}(1*’-1t1mmd so that the collision
of the arm therewith occurs little before the hammer
stroke of the hammer upon the
siring being obtained by the spring of the arm, 13, oc-

casioned by 'i"r]ﬁ morentum derived from its move-

ment previcus to collision with the stop-rib, so that the

reaction of the spring-arm causes 1t to immediately
retract the hammer Irom the string, leaving the latter
free to sound without any d&mpmg cffect from the
hanaver. The spring-arni, 13, is copnected to the
vibrating meniber of the pneumatie, pi'eivrabh* by
means of a block, 17, made fast to said vibrating mem-
ber and projecting therefrom for securement t:sf the
spring finger therein. | |

In the portion of the block projecting heyond the
pneumatic there is secured the damper linger, 15,
which is preferably, as illustrated in Figs. 1, 3 tmd 4,
made of a piece of wire folded at 18* upon itself, the
two arms diverging from the fold and having their ends
tireaded and inserted through the block, 17, both armns
being in the same vertical plfh'ﬂ::ﬁ and secured 1n the
block by the nuts, 16, on the threaded ends, as seen
clearly in Figs. 1,3 and 4. Thearms divergently iolded
and secured as de cribed gt their ends, render the de-
, vertical plane. The folded ond 1s hent
laterally at right angles to the plane in which the two

diverging limbs stand, forining a Iip or ofiset finger, 18,
on the forward side of Wthh there is mounted and suit-

80

ably secured a fell pad, Z0.

- The entire action comprising the duct-board, 3, and
all parts connected with it is mounted in position in
front, of the strings the damper fingers being first in-
serted between the strings and then moved laterally

with the entire action to bring the pad, 20, on cach fin-.

cer behind its appropriate siring, the damper fingers
heing adjusted by means of the nutg, 19, so that the
pad, 20, upon cach damper fiﬂger touchec the string
when the pueumatic is inflated and at norinal position.

ft will be seen that as soon as the pneumatic s col-

lapsed for causing the hammer to strike the string, the

~damper pad is cavried back awny from the string, leav-

|

ing it free to sound,-and that it will so remain until the
pneumatic is again allowed to become inflated. This
will occur of course at the conclusion of the time during
which the notes should be sounded, and thus the vibra-
tion of the string will be arvested precisely as1n the cr-
dinary piano aciionn when the performer iifts the key,
unlessthe insirument has devices for sustaining the tone

- and they are operated ior that I}U“?JOEP

it will be understcod that such devicss may be em-
ployed in this instrument as in any other, but the draw-
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ings arc not made to indicate cither their presence or
theiv absence:  The entire action comprising the duct-
board,. 3, and the primary penumatic air chamber and
all parts mounted on or connected with both of them, is
designed to be removable: bodily from the operative
position shown in {ront of the piano strings; and for that
purpose 1t may be supported, when in operative posi-
tion, by being secured to blocks, 21 and 22, on the end
chéeks of the piano case, which are not shown, but may
beunderstood to be in the 01d111*11 y position and relation
to the other parts.

The conctruction of the damper fingers described,
adapting them to be disengaged from behind their re-
spectiversfrings, permits the mounting and removal of
the entive structure 2s deseribed.  Far some purpOEes,
as, for example, in any instance in which the strings or
some of themanay be too close together to admit of the
casy insertion between them of such damper fingers as
shown in Figs. 3 and 4, damper devices of a different

sort may be employed, such as represented in IFig. 2,
consisting of a damper lever, 25, fulerumed between its
ends on the stop-bar, 15, the upper end carrying the

damper pad, 20, the lower end being exposed in the
path of a stud or finger, 26, projecting rigidly from the

block, 17, so as to encounter said lower end of the lever,
25, when the hammer is operated for giving its stroke,
and by such encounter retracting the upper end of the

lever snd taking the damper pad off the string, a spring,

27, being provided to return the damper into contact
’Wlth the string as soon as the pneumatic is inflated to
retract the hqmmer, |

1t will be observed that any means of controlling the
motor pneumatics may be employed, and that, so far as

‘the action for striking and damping the strings is con-

cerned, 1t is immaterial whether the controlling of the
motor pneumatics 1s effected by automatic devices or
otherwise, and I do not limit myself to construction
in which the entire action; including the selection of
tones to be sounded, is automatic, and I use the term
““automatic’’ to denote the striking action performed
by the motor pneumatic when 1t is vented for collapse
by whatever means the venting i1s accomplished.

For varying the expression or loudness or softness of

~tone produced by the siroke of the hammers on the

strings, I provide for varying the portion of the length
of the spring arns, 13, of the hammers which project
beyond the stop bar, 15, and which is thereby left avail-
able for springing to carry the hammer to the string af-
ter the stop bars are encountered.  The shorter the por-
tion of this arm which projects beyond the stop bar, the
less the range of vibration of the hammer after the stop
har g encountered and the lighter the stroke received
by the string,  This variation is effected by adjusting
the stop bar, 15, along the spring arm, and in orer to be
thus adjusted the stop bar Is carried on the ends of
transverse arms, 30, 30, which are mounted for shiding
paratlel with the position occupted by the spring arms,
13, at theiwr encounter with the stop bar, so that the ad-

Justment of the Jatter will not change the position of the

hammeoer at the instant of its encounter with the stop
bhar, hut wiil only change ihe length of its projecting
porticn as indicated.
they are conncected with lever armis, 31, 31, of a rock
shatt, 32,-sultably mounted in fixed supports carried in
ally convenient way, as by being mounted upon the

For sliding the arms, 30, 30,

865,524

forward side of the duct board, 3. .This rock shaft has
two additional lever armns, 33 and 34, projecting in op-
posite directions and connected respectively to the
moving walls of motor pneumatics, 35 and 36.

It will be noticed that the collapse of the pneumatic,
30, whichas attached to the downwardly projecting arm,
33, of the rock shaft, will rock the shait in direction {or
causing its lever arms, 31, to push upward the slide
arms, 30, 30, and move the stop bar upward to shorten

the springing length of the hammer arms, 13; and that

the collapse of the pneumatic, 36, rocks the shaft from
the opposite direction and moves the stop bar down-
ward, increasing the springing length of the hammer
arm. A spring, 37, connected with the lever arm, 38,
tends to hold the rock shaft yvieldingly at the interme-
diate position locating the stop bar, 15, at intermediate
posttion along the hammer arms.

The motor pneumatics, 35 and 36, are controlled 1n
the familiar manner by primary pueumatics connected
with the tracker board and governed hy perforations in
the controlling sheet in precisely the same manner as

‘the hammer-operating motor pneumatics are. controlled

and governed, and requiring no ‘specific 1llustration.
The perforation in the controlling sheet located so as to
bring into action the motor pneumatic, 35, will soften

the tone by causing the stop har, 15, to move upward

toward the hammer, and a like perforation in position
to bring into opcratioh the motor pneumatic, 36, will

cause the production of a louder tone by moving the

stop bar, 15, downward and permitting the hammer fo
make a heavier stroke upon the string.

I claim -

1. In a stringed instrument, in.combination with each
siring, a motor pheumatic; a hammer having .a spring
armx by which it is. connected to the moving wall of the
pneumatic; a fixed stop for arresting the movement of
sald moving wall which carries the hammer toward the
string, mounted in position to cause the impact of the
hammer on fhe string to occur by mothentum of the
hammer ; a finger projecting rigidly from the moving wall
lhooked at its end to engage behind the string and having
a dampiug pad on the forward side of the hook.

2. In a plano, in combination wich the strings and their
supports, a prneuamatic action for striking the strings con-
sisting of a structure adapted to be as a whole attached
to and removed fromm the fixed structure which supports
[he strings and consisting .of 2 motor paneumatic for each
string: o hammer for striking the string having-a spring
arm carried by the meving wall of the pneumatic; g duct
board on which the motor puneumatics are mounted; a
stop har mounted on the duct Loard in position to arrest

the spring arms to cause the impact of the hammers to

oceur by momentum;” a damper for each string and a
finger carried by the moving wall of the pneumﬂ.tic& tor
faking the d: tmper olf the string 111 the cnllap%mg move-
nient of the pneumatic, | -

3. In a piano,-in (,UII'lhlIl:ltlﬂﬂ with the strings and
their supports, a pneumatic actlon for striking the strings
consisting of a structure adapted to be as a whole attached
to and removed from the fixed structure which sapports
the strings and consisting of a metor pneumatlic for each

string ; a hammmer for striking it having a spring arm car-

ried by the moving wall of the pnenmatic; a duct board
ou which the motor pneumatics are mounted; a stop har
inounted on the {]HLIZ board in position to auest the spring
arms to cause the impact of the hammers to oceur by
nonmentum, andg o damper finger rigid with the moving
wiall of each pneumatic having a hooked and padded end
adapted to be cntered between tlle Etringﬂ d.*ld engagoed
behind them respectively,

4. In a piano, in LDIHbiIl&tiIJIl with the strings., and
their supports, a pneumatic action for striking the strings
comprising a motor pneumatic for each string and means
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for controlling such pneumatics ; means operated hy the

motor pneuamatics 1'e¢;pectwely for making tlie stroke on

the strings to cause ithem to sound, and a damper carrvied
by the moving wall of each pneumatic consisting of a wire

-reflexed upon itself and lhaving the members diverging

from the bend and set with said diverging members in a

vertical plane, such fingers beine Dent at an angle to said

plane at a little distance back from the bend of ‘the wire

& Iatemlly pro-
Jecting offsef, and a damper pad carried on such offset.

Ay

a. In a musical instrument, in combination with sound-

ing dovices adapted to be sounded by 2 stroke ; a motor

puneuntnitic for each seunding device; a hamnwr for making
the stroke provided with a spring arm and attached

thereby to the moving wall of the pneumatic: a 1'1“*1{1‘
stop Tor arresting the spring

arm to cause it to complete
its stroke to the string by momentum of the hammer,

stteh stop being mounted for movement along the length
of the arm to vary the portion of the latter which DI'o-
Jjects bevond the stop for such spring action, and means

for so adjusting the stop.

. ITn a musical 11155trumm1t, in combination with sound-
ing devices adapted to be sounded Ly a stroke; a motor
pneumatie for eaclh sounding device; a hammer for mak-

;7 the stroke provided with a spring arm and attoched

thereby to the moving wall of the pneumatic; a stop
mounted in position to arrest the spring arm at a point
remote fromn the hammer a little before the latter touches
the sounding device, such stop being movable to vary the
distance fromn the hammer of {he point of its encounter
with the spring arm: a motor pnecumatic and means for

and connections from . the motor
pneumatic for so moving the stop bar,

—

F

1. In a musical instrument, in combination with sound-
ing devices adapted to be sounded by a stroke; a mofor
pneumatie for each sounding deviee: a hammer for malk-
iy the stroke provided with a spring arm and attached
thereby to the moving wall of the pneumatic: a stop bar
mounted in position to arrest the spr Ing arm to cause it
to reach the string Ly springing, such stop bar being
movable along the spring arm to vuy the point on the
spring arm at-which it is encountered thereby ; means Tor
holding the stop Dbar yieldingly at an intermediate point
within the range of its movability ; a rock shaft and con-
nections therefrom for moving the stop bar; two molor
pnemnatics having connections from then respectively to
the stop 1. .r for vocking the latter in opposite directions
upon the operating mmmmnt of the pneumatics respec-
tively, and means for mntmllmﬂ the pneumatics.

S, In a pnnu ‘in combination with the strings and
fheir supports, a pneumatic wetion consisting of a wmotor
]Hlﬁum’lht, for each string: a hammer for striking the
*‘slrmu having a spring arm rigidly attached to the mov-
ing wall of the pneumatic; a stop to arrest the spring
arm to cause the impact of the hammer to occur b}; 110-
mentum ; & damper for ecach string and a finger carried
by the moving wall of the pneumatic for, taking the
damper off the string in the coliapsing nmvement of the
pneumatie. -

In testimony whereof I have hereunto set my hand at
Chicago, 1lilinois, thig 2 day of Sept., 19086.

THOMAS M. PLETCHEL.

Wihwst;e:%‘ |
IIDWARD T. W RAY,
Ciras. 8. Bunrrox.,
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