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To all whom it may concermn:

Be it known that we, EDWARD k. WHITE
and WiLniam D. PARKER, citizens of the
United States, residing at Meriden, in the

s county of New IHaven and State of Con nectl-
cut, have invented a new and useful Auto-
matic Piano, of which the following, together
with the accompanying drawings, 18 a speci-
fication sufficiently full, clear, and exact to

10 enable persons skilled in the art to which this
invention appertains to make and use the
sane.

The prime object of the present invention
is to combine, in a practically efficient mode

13 of operation, with a piano having the usual
strings, hammer-action mechanism, and man-
ual-keys, an automatic playing mechanism

controlled by a traveling perforated music

sheet or strip, a pneumatic-actuating motor-
20 engine, and a set or series of organ-reeds and
valves therefor respectively adapted for con-
trol and operation by the automatic playing
mechanism that operates therespective move-
ments of the piano-action independently of
2¢ the manual-keys, as more fully hereinatter
explained. o

Another object is to provide in an auto-
matic pneumatically-actuated piano having
a reed accompaniment means for the auto-

20 matic regulation of the wind-pressure in the
wind-chest of the reed-sounding apparatus
under varying conditions of the wind-pres-
sure induced by the blowing apparatus, as
required for working the motor and operat-

35 ing-pneumatics. -

Another object is to provide means for ad-
justing the resistance of the regulator while
in operation.

Another object is to provide a simple de-

40 vice for retaining the manual-keys while the
piano-action is thrown out of operation.

These objects we attain by mechanism the
nature, structure, and mode of operation
of which is fully explained in the following

45 description, the particular subject- matter
claimed being hereinafter definitely specified.

In the drawings, Figure 11is a vertical sec-
tion of the upper portion of a piano, showing
the automatic operating mechanismand reed-

¢o box attachment. Fig. 2is a front view of
the auntomatic operating mechanism and reed-
box attachment, a portion of the pneumatic-

— e — =
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chest being shown in section. Iig. 3 is a
longitudinal section at one end of the reed-
box. TFig. 4isa horizontal section at oneend 55
of the reed-box, taken through the cut-oft-
valve echamber. Fig. 5 is a vertical section
through the wind-trunk and pneumatic-gov-
ernor for the reed mechanism. I'ig. 61is a
rear view of the same. Fig. 7isa horizontal 6o
section showing the various operating con-
nections for throwing parts into and out of
action and for controlling expression. FKig.

3 is a vertical section of the piano-action as
adjusted to inoperative position, and Fig. 5" 65
shows the connections or means for effecting
this throw-off adjustment. |

Our improved attachment is designed to be
applied to any common upright piano with-
out material alteration in the piano structure, 7o
so that it can be readily applied to or ar-
ranged upon pianos already built and in use
as well as incorporated in new pianos built
especially therefor.

The mechanism herein illastrated can be 73
employed in a piano. embracing mechanism
such as described in application Serial No.
552,663, and reference may be had to such
case for a more full explanation of parts not
herein particularly described. |

The term ‘‘ piano-action” as used in this
specification and claims includes the group
of operating parts above the manual-keys for
producing the stroke upon the strings and

30

effecting recoil of the hammers, comprising 83

the hammer, its throwing-jack, rocker, back-
catch springs, trip device, martingale, and
lift-bar, and connecting-pivots for said parts,
the same being well known and such as are
commonly employed in pianos are thus re- go
ferred to in a group for abridgement of de-
scription. |

In the general structure of the present or-
oanized mechanism, as herein illustrated, the
piano-action manual-key table, operating and 93
controlling pneumaties, motor-engine, wind-
inducing- apparatus and pedal mechanism
may be arranged substantially as heretofore
employed and fully disclosed, the pneumatic-
chest being arranged at the rear of the plano- roo
frame and presenting at its upper part a se-
ries of endwise-moving puppets that engage
with cranked rocker wires or levers which

| extend forward across the top of the piano-
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frame and engage at their front ends with
operators or connections that work automatic
keys that actuate the piano-action as the re-
spective puppets aforesaid are moved by the
inflation and collapse of operating-pneumat-
1cs within the chest, the sane being controlled
by the primary devices and the perforated
musie sheet or strip carried across the tracker
by suitable wind-roll mechanism to which
power and motion are transmitted from the
motor-engine worked by air-pressure gener-
ated orinduced by the bellows or wind-indue-
Ing appliances.

Referring to these parts, A indicates the
plano-action; I3, the tracker havin oair-duets
therein; C, the pneumatic-chest; D, the at-
tachment-supporting frame ; D', the bellows:
D2, the bellows-exhausters; I, the blow-pedal
connections; I, the operati ng-pneumaties; G,
the controlling-valves worked by the primary
pneumatics /i, that are connected with the
tracker-ducts b, which lead through the chan-
nel-board B'; S, the perforated musie-sheet,
strip or tablet that is advanced from the
spool 5" to the winding roll (2, which is oper-
ated by suitable gearing in connection with
shaft I and driving deviees, from the motor-
engine M. I¥ indiecates the manual-key; a,
the key-table; P, the expression-operating
finger-keys, and R the motor-regulator. N
indicates the rocker-wire across the top of
the piano, J the lifter or puppet, and I the
lever for operating said puppet from the
pneumatic diaphragm. These several parts
in their arrangement and operation may be
substantially the same asheretofore described
in detail in said prior application for Tetters
Patent, and will be understood without more
extended explanation herein.

As a feature of the present invention the

piﬂl'ﬁl()—ﬂu(jbi(f}]l and bneumatic mechanism for |

automatically playing said action have COM-
bimed therewith, in the manner hereinafter
specified and to be simultancously operated
by the sanie pneumatics or actuatin o motors,
a reed-set, one or more, with suitable alves
and stop devices, said mechanism being in
1t$ organized operative cmbodiment as fol-
lows: A reed-bhox 10 Is supported above the
channel-board 13’ and pneumadtic chest (.
Hatd box is provided with a series of reed-
cells 11, having organ-reeds 12 fitted therein,
and provided with valves 18 ovor the inlet-
openings ol the respective reed-cells for COTl-
trolling the sounding of the reeds. Beneath

each set of reeds there is a chamber 14, into |

which the air-passages 15 from the respective
recds lead, and beneath said chambers is a
wind-chest 16, which extends Ll roughout the
length of the reed-Lox, from which an aly-

trunk or windway 17 commu nicates with the
apparatus; as will be herein- |

wind-induaei ne

after more fully deseribed.

A series of oceasional holes o alr-passages |

1S lead from the chamber 14 into the wind-
chest 16, and a thin flexible strip 19, of wood
or suitable material having a similar series

of holes therein, is laid at the hottom of the
chamber to serve as a valve for cutting off
the chamber and its set of reed-cells from
the wind-chest, when desired, by sliding the
strip longitudinally, so as to brin g the holes
out of corresponding relation and for opening
the same by opposite movement. |

The valve 19 is conneected throu oli the end
of the box 10 with suitable mechanisim for
effecting this movement. Small relief-valves
and passages 20 are provided for tha reSHeC-
tive chambers 1., which ave arranged to be
closed when the valves 19 arc opened and to
open automatically when the cut-off valve s
closed, thereby admittin g external aiv to the
chamber and equalizing pressures at the reeds
at the instant the exhaust-pressure is cut off
by the valve 19, The means for shifting these
cut-oft valves preferably consists of the
cranked rocker-shafts 21 and
cranks linked to the valves, as at 23, and
their lower end eranks joined by connections
24 and 25 (see IMig. 7) with levers 20, that are
fulerumed on a stationary part of the frame
and respectively pivoted to the endwise-moyv-
able stop-slides 27 and 28, arran oed In suit-
able supporting-guides at the under side of
the key-table .

Along the exterior of the reed-lox Lhoere 1S
arranged a series of pitman-pins 50, respec-
tively disposed Deneath the ends of the reed.
cell valves 13 and supported in suitable ouide-
bars. The lower end of each pitman-pin
stands upon the head of a second DIl 0T pup-
pet 51, that extends through the channel-
board B and in turn stands u pon the end of
the rocker-lever N or u pon the head of the
pncumatic puppet J, upon which the cranked
end 7 of said rocker-lever wire rests.  Thus
when the operating-pneumatics under 01 -
trol .of the primaries and traveling musie-
sheet act to move the respective puppets and
rocker-levers for automatieall y playing the
plano-action they will at the same (ime and
by the same movement eause the opening of
the respective reed-cell valyvos
the sounding of the reed-notes in co rrespond-
Ing unison with the piano-tones, providing
the wind-passages from the reed-cells 11 16
the wind-chest 16 are open.  YWhen the cuf-
off valves 19 arc closed, the automatic action
of the reed-cell valves 13 takes place in the
Sate manner, but there being then no wind-
current through the veed-box of course 1o
soundis produced Dy the reeds ; butthe piano-
action may continue in full soun ding opera-
tion.

I'he reed-box is best sustained by braclkets
29 from the horizontal channel-hoard B, said
brackets being joined to the u pperpart of the

reed-hox, as shown. (Sce Figs. 2, 5, and G.)

By this structore deran gement in the valve
and pitman relations by shrinkin g and swell-
Ing of the wood of the reed-box is in a great
Between the reed-box
and the main wind-chest 72 o1
of the bellows there is arran ool a

measure prevented.
wind-chest 10
chamber

22, their upper

L5 and permit

S0

100

110




IO

20

30

35

40

45

50

53

60

573,427 1

pneumatic-governor 32 for rendering the air-
pressure in the reed-box for sounding the
reeds substantially independent of the fluc-
tuations caused by the inflow to the bellows
through the motor-engine and more or less ot
the operating-pneumatics. daid governor
consists of a bellows-pneumatic in connection
with the wind-trunk 17, and having a valve
33, worked by the movement of the movable
back of said pneumatic, for opening or closing
the air-passage therefrom to the wind-induc-
ing apparatus. (See Figs. 5 and 6.) Com-
bined with said governor-pneumatic there is
a movable resistance spring or springs o4,
adapted for shifting and adjustment toward
or from the hinging end of the governor-pneu-
matie, so as to offer less or greater resistance
according to its position of adjustment and
thereby cause the governor to regulate at dif-
ferent degrees of air-pressure. Sald shifting
resistance-spring is connected with a suitable
pull 35 and operating device 36, whereby its
position can be controlled by the operator
while the instrument is in use and the reeds
put under greater or less air-pressure, thereby
expressing softer or more powerful tones, as
desired. '

In Fig. 1 the resistance-springs are shown
as acting by their antifriction-rolls directly
upon the projecting edges of the governor-
pneumatic 32 and arranged to slide up and
down by aid of the angle-lever 36 and pull
connection 35, while in Fig. 5 the spring is
shown as acting between a fixed guide-bar
and a swinging lever 37, which latter 1s piv-
oted at 38 with its movable end and roll acting
against the movable part of the pneumatic
32. 1In the latter instance the adjustable re-
sistance-springs act with the exhaust in op-
position to the force of an expanding-spring
in the pneumatic 32, and in the former in-
stance in opposition to the exhaust-pressure
in the pneumatic. In either instance, how-
ever, the shift of the resistance spring or
springs, by the device 36 and pull 85, tends to
raise or lower the degree of tension ot the gov-
ernor, and thereby vary the degree of pres-
sure at which the governor maintains the air-
currents passing through the reeds. 7This
change can be made at any time while the In-
strument is in operation or otherwise.

For rendering the piano-action ineffective
for producing sound without interfering with
the continued action of the automatic oper-
ating mechanism the entire series of piano-
hammers are foreed backward and sustained
at a dead position with their ends resting
against the strings a* (oragainst an interposed
object or felt placed adjacent to the strings)
by means of the hammer-rest rail 88, usnally
employed for the soft pedal, arranged for dis-
connected action from the pedal leverage or
pitman and provided with an operating con-
nection 39, whereby it can be positively and
completely moved backward and retained
with the hammers 7, bearing upon and dam-
pening the strings «*.

(See Fig. 8.) When | elevated position.

ok

the hammers are thus raised or forced back-
ward, their jacks or rockers are free from en-
cagement by the keys K or automatic keys o,
and the working of the antomatic. operators
is rendered ineffective thereon and no sound-
ing of the piano-strings occurs, although, at
the same time, the operation of the pneumat-
ics and automatic mechanism is continued,
and the operation of the reed-organ attach-
ment is effected without interruption by the
throwing out or throwing in of the piano-ac-
tion in the course of playing a piece of music.

In some instances, if desired, the movable
throw-off bar can be arranged to act upon the
ends of the automatic key 5, as indicated by
dotted lines at 83 on Fig. 8. DBy depressing

‘70

75

30

the bar 83 the hammers are lifted by the au-

tomatic keys 5, which latter are depressed be-
vond the limits of action of the operator-rods
S and there all retained until the baris again
elevated.

For working the piano-action throw-off a
slide 40 is provided beneath the key-table a
(see Fig. 8*) and connected by a cranked wire
41 and rod 42 with a lever 43, that joins oren-
oages with the rod or connection 39, whereby
the throw-off bar or rail is moved, as set forth.

When desired, a supplemental reed-box 50
is arranged at the front of the piano-frame to
be actuated by theendsn' of the rocker-wires
N. Said reed-box is best supported in con-
nection with the removable guide-frame L,
that;supports the operators 8, or in other suit-
ablemanner. The operators8 may beformed
with an oblique offset portion, as at 8%, This
reed-boxis provided with a series of reed-cells
51, containing reeds, a cut-off chamber and
valve 52 therefor, and a wind-chest 53, as in-
dicated. The reed-cells are provided with
valves 54, which in the present instance are
respectively adapted to be operated by pro-
jecting pins or lugs 9, carried upon the opera-
tor-rods 8, that work the automatic key 5 and
hammer-rockers 6. The wind-chest connec-
tion for the reed-box 50 with the bellows 1s
substantially the same as that described for
the reed-box 10, and its cut-off valve operates
the same as valve 19. The instrument hav-
ing the automatic reed-organ attachment, as
first described, may in any instance desired
be made without the reed-box 50.

TFor retaining the manual-keys K uniform
when the piano-action isrendered ineffective
by lifting and sustaining all the hammers
against the strings, as before described, we
provide a key-locking device which consists
of a rod or bar 56, arranged longitudinally
from end to end of the manual, hinged or
movably supported upon the key-table a be-
neath the keys. Said bar 56 is adapted for
adjustment to a position flat upon the table,
where it will not interfere with the key-ac-
tion, and to a position of elevation or turned

upward against the under side cf the keys,

(see dotted lines Fig. 1,) thereby forming a
stop or support that retains all of the keysin
A connecting-link 57 and

gO
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pull or slide 38 are provided for working the
key-lock bar, substantially as shown. 1This
key-lock can, if desived, be connected to he
worked with the pianoc-action throw-off, as
by making slide 40 and slide 58 the same part
or by other suitable manier of connection.

It may De noted that the reed-action and
automatic operating counections are inde-
pendent of the manual-keys, so that without
disconnection of any parts the plano isatany
time in condition to De played manually,
should any person so desire; that is to Say,
when the automatic meehanism ceases 1ts ac-
tion it leaves the piano in normal condition
for common piano practice manually, with
the keys unobstructed and free, or not loaded
with parts or connections that wonld interfere
by their friction or weight in movement with
the lightness or delicacy of toueh in the man-
ual operation of the piano—a result of im Por-
tance In the successtul operation of a combi-
nation automatic instrument of this class.

In the operation by pumping the bellows
wind 18 indaeced by exhaust-action to operate
the motor, the pneumatics, and the reeds.
IThemotoradvancesthe music-sheet in Ic nown
manner, and as the perforations pass the
tracker-ducts the primary deviees and Oper-
ating-pneumaties, act lifting the puppets .J,
and such motion is transmitted to the reed.
cell valves 13 by the auxiliary puppet 81 and
pitman-pins 50 at the same time the plano-
actilon is actuated therefrom through the
rocker N, rod 8, and automatic key 5. The
valves 54 of the reed-Dhox 50 are opched Dy
the descending movements of the rods O,
thetr lugs 9 respectively actin g upon the arms
of the valves.  When it is desired to cut off
the sounding of any set of recds, it ean bhe done
by shifting the valve 19, and to oive greater
or less force to the reed-sound the resistance-
spring 34 is shifted by movement of the slide
5o, The planoc-action ean be thrown out of
or into sounding by the slide 40 and hammer-
forcing bar connected therewitlh,

What we claimherein, and desire to seeupe
by Letters Patent, is —

L In an automatic piano, the combination
as hereinbefore deseribed, with the plano-
action and strings, the connections for anto-
matically playing the piano-action independ-
ent of the manual-keys, the eranked rocker-
levers extending across the top of the piano-
frame, the wind-chest in rear thereof con.
talning the operating-pneumatics, primary
pncumatic-controlling devices governed by a
perforated music-shect, and {he vertically-
movinglift-puppets arranged throu eh the top
of said chest, respectively carrying the ends
ot said rocker-levers and actuated by said op-
crating-pneumatics; of the reed-box arran oed

above the top of the piano over said chest,
provided with reed-cells, reeds, and valves
disposed over said 1ift- uppets, and the up-
right standing connectors direct from the
puppet-heads to the reed-cell valves and ve-
ceiving motion from said lft-puppet together

—

with the rocker-lever, and simultancon shy ae-
tuated thereby, for the purpose set forth.

2. Thechannel-bDoard having horvizontalair-
ducts and vertical hioles between said duets
and the anxiliary puppet- pins avranged

through said ehannel-board in line with the

lift-puppets and the valve-pitmen, in combi-
nation with the pneumatic-chest containin r
the operating-pneumatics and 1if- puppets
below said chanuel-board, and the roed-hox
with recd-sets, valves and val ve-operating
pithmen above said channel-boar 4, substan-
tially as set {forth.

o. In a combined or antomaltie planoe, hav-
ing the piano-action, an organ-reed attach-
ment, a pneumatic-operatin g mechanism,
and wind-bellows for inducing AL-Dressure
to work the pneumatices and sound the reeds ;
the combination with the reed-chest, of an
antomatic pressure-regulatorin the windws \
between the reed wind-chess and the Lol [ows,
and controlling the reed-chest pressure inde-
pendent of the pneumatic-operatin gmechan-
1sm for the purpose set forth.

L. In an automatic piano, or instrument
having a sct of reeds or orean attachmen b, a
pneumatic-operating mechanism and svinil-
induacing bellows, the combination with the
windway from the reed wind-chest to the bel-
lows, of the pneumatic pressu re-regulator
controlling the air-current therethirou oy, the
adjustable resistance spring, or s prings, act-
ing upon the regulator-p neumatie, an operat-
g slide or handle at the front of the instru-
ment, and suitable connections from said
slide for shifting said resistance Spring, or
springs, toward or from the hin omg end of
sald regulator-pneumatic at the will of the
operator, for the purpose set forth.

2. In an automatic combination - DLANO,
comprising the upright pianoc-action, phnet-
matic-operating mechanism with roclker-le-
vers therefrom cxtending over the Diano-
Irame, and upright operator-rods in front of
sald pianoc-action, arvanged for transmittin r
motion from said rocker-levers to the piano-
action independent of the manual-ke vs: the
combination with said rocker-levers and O]
crator-rods, of the rced-hox 40 containing

recd-cells, reeds, and wind-chest connections,
and the reed-cell valves respectivel v adapted
for engagement with Iugs on said o perator-
rods and to be operated by movement of the
rocker-levers and operator-rods,substantiall Ay
as shown and described.

6. In combination, with the reed-box hav-
ing the reed-cell, reeds, playin o-valves, wind-
chest and intermediate chamber provided
with passages into said win d-chest, and o re-
lief or inlet opening from the exterior into
sald intermediate chamber, the cut-off valye
and valve-operating connections, of a relief-
ralve controlling said inlet - opening, and
adapted for operationin conjunction with the
cut-oll valve, substantially as sct forth.

. The combination with the man unl-keys,

L of the key-stop consisting of a rod or rock-
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573,427 - 5

ing-bar hinged or movably supported upon
the key-table beneath the keys, and adapted
to elevate or turn up under the same for re-
taining all of said manual-keys in stationary
clevated position, a lifter-link, and a pull
connected therewith for operating said stop-
bar, as and for the purposes set forth.

T

Witness our hands this 26th day of Novem- -
ber, 1895.
EDWARD H. WHITE.

WILLIAM D. PARKER.
Witnesses: |

C. L. PIERCE,
A. G. KUHNLE.
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