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(o model.)

To all whom it MQY COTLCEFTL:

Be it known that I, GEORGE IIO“WLETT
DAWS, a citizen of the Umted States, resid-
ing at New York, in the county of New York

aud State of New York, have invented a cer-

tain new, useful, and valuable Improvement
in Attachments for Automatically Operating

I’ianos, of which the following is a ful] clear,

and exact desu*lptmn

My presentinvention relatesto attach ments
for automatically operating pianos, and par-.
ticularly to that class of devices which em-

ploy pneumatics in the whole or part, and my
presentimprovement may be termed a **semi-

pneumatic” device, as pneumatics are em-

yloved only in the initial or indicative power.,
pio. ) P

My invention has for its object to provide
an attachment which when compared with

others of its class will be pronounced to be
deecidedly simple, practical, and economlcal
of construction.

As a further object my invention has LO

nrovide an attachment which can be applied
to any ordinary piano within a few hours and
without removal of piano from a purchaser’s
residence.

As a further ob ect my invention has tof

provide an mmehment which can be applied

ring, or defacing it in the least.
As a further object my invention has to
dispense with any ordinarily-visible parts,

such as a large and clumsy music-holder pro-

jecting for a foot or more downwardly from
the front of the keyboard, my music-holder

only becoming visible by getting down and

looking under the keyboar d

As a further object my invention has to
provide means for attaching the rear of the
piano-keys with greater lcll]ldlty and decision
than any device operated entirely by pneu-
maties and yet when not in use to leave the

lkevs perfectly free to be operated manually.
Keys | \ -

As a further object my invention has for
its object to provide a device which can be

“operated by foot-power without undue exer-

tion and yet, when it is desired, produce a
strong decisive percussion blow as distinet
from 1116_1)11611111%10 piano attachments now
on the market.

to any ordinary piano without cutting, mar-.

‘my complete attachment.
_View of the
‘view of my Improved Sh{)b

The obJectlons above referred to aud wlueh_'
‘this invention overcomes actually exist in all

pneumatic devices now on the market, par-

ticularly in those oper ated by foot-power, and

it is mainly by the proper use and combina-

tion of centrifugal force, together with an in-

cenious arrangement of coodperating parts

I attain the many advantages above btﬂtbd
all of which will be heremaftel fnlly de-—
seribed. o |

I am fully aware that the utlhzatlon of cen-
trifugal force derived from a shoe and drum
s old in many arts, that it has been done me-
chanically and ele(,tu(,allj , as will appear
from my United States Patent No. 546,532,
dated September 17, 1895, and from my sev-
eralallowed applications, and that it has been

attempted pneumatically, but in the. latter
instance without success, owing to the lack
of the special combmﬂtmn of pm*ts herelin

covered, and fo which I will limit the claims
concluding this specification, thus diselaim-
ing any 1‘1ﬂht9 as a pioneerinventor, but yet

_'Seelmw such breadth of claims as will protect

me in a just use of my improvements.

To these ends my invention consists in the
combination and arrangement of parts illus-
trated in the accompan 3?11:1{1- dlELWII] os, and 1n
which—

Iigure 1 is a transverse Vermeal section ol
Fig. 2 is a front
same. Fig. 3 is a perspective
larged detailed view of the upper end of my
key striking rod. Fig. 5 is an enlarged de-
tailed view of my music-holder fmme and
music-spools. Fig. 6 is a view in elevation

of the mechamsm preferably employed for
driving and governing the take-up roller, por- go
tions of the frame being broken away for-the.

sake of ¢learness. Fig. 7 shows a different

type of actuating mechanism for the driving
and governing dGVlCG shown in Ifig. 6.
8 shows a modified form of friction-shoe.

I‘lﬂ

© Proceeding with a detail description of my
improvements,frequent referencebeinggiven

to the accompanying drawings, on whl(,h 1
have placed numerals of leferenee those re-
Ccurring in two or more views 111_(11(,&L11]ﬁ the

_%md bhelrmdindual special construction,that
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same parts differently shown, 1 will first call”

attention to the partswhich are old, the samne
being the drum 1, journaled iu the support-
ing-brackets 2, thedriving-pulley orfly-wheel
5, the cranked shaft 4, the pitman 5, and
pedals 6, all connected as shown and needing
no further explanation, as I do not propose
to claim them except in combination. Di-
rectly above the said drum 1 is an angle-lever
7, conunonlj called a ‘‘shoe,” and to which
latter designation I shall adhere'throughout

the remainder of this specification. Said shoe

7 is of special construction, being formed of

one piece of wood, asshownin Fig. 3, 1s pref-
erably faced with cloth or leather § on its sur-
face next the drum, and is recessed atits up-
per portion to receive the inner end of the
lever 9 and the lower end of the striker-rod
or sticker 10, both bearing upon the pins 11
12, asshown, Thisshoelsmade muchsmaller
than u%tml, and to farther lighten it I bore a
hole 13 through its body. The advantages
ol this shoe are its extreme lightness, which
atllows 1t to be thrown in and out of contact
with the drum quickerand with the minimum
power, its smallness, ‘ﬂhldlOCDIIOIHI/OSS‘I)[IGG
and s integrality, which renders it far less
liable to warp or {all apart than the ordinary
wood shoes made of three pieces glued to-
gether. The lever 9, carrying the said shoe
at its inner end, is pivoted in the cleat 14,
adjustably secured on the metal angle-iron
15 by the serew 106, all as clearly shown in
FFig. 1. It will Dhe seen that by thus adjust-
ably mounting the bell-erank levers 9 on the
support 15 the position of the shoes 7 relative
to the drum 1 may be varied at will, so as to
secure the proper operative relation between
the drum and shoe without changing the con-
nections between the shoe 7and itsoperating-
lever 9 and key-lever 10.

To the front end of the upper bell-crank
lever 9% is adjustably secured the lower end

of the tracker 17, the upper end of which ex- |

tends through the lower board 1S of the pneu-
matic-chamber 19 and conneets to the toe or
novable end 20 of the pneumatic 21, said
tracker beinﬂ prm*id’ed with the usual pup-
pet-valves 22 23 to prevent any but a slight
and momentary communication between the
sald pneumatic-chamber 19 and the outer at-
mosphere. The bell-crank lever 9%, like the
lower one, 9, pivots in a cleat 14%, secured to
an angle-rail 152, the lower end of said lever
J* engaging the upper end of the lower lever
0 and mdlmetly the upper lever 9%, being

always returned to their normal _'[]0"311101’15 by

the coil-spring 9. Kmploying the exhaust
system, the said chamber 19, containing a
serics of pneumatics 21, all connected to their
respective shoes 7, as explained, is kept ex-
hausted to the usual degree by the centrally-
located bellows 24, communicating therewith
through the tube 25, faced with the ordinary
flap- ‘mh e 20, all as clearl} shown in Ifig. 1.
Disposed at each side of the bellows oL and

communicaling therewith through the eham- |

*;wn exhausters 29
“thelr free boards

er 26 and Inlets 27 2S are
o0, having the outer ends of

3132 connected by the pitmen 33 34 to cranks
85 36 in the ends of the drum 1, which ob-
viously upon being revolved by foot- DOWer,
electric motor, or otherwise alternately opens
and closes the two exhausters, which in turn
contract the bellows 24 against its springs 37
o8,and thisbellowsinturnexhausts the cham-
ber 19, but with greater rapidity, owing to the
m:tmn ol the springs 57 35, as is well known
to those skilled in the art to which this in-
vention pertains. Projecting outwardlyis a
board 39, which acts as a base-board for my
entire action, also as the top board for the
chamber 19, also as a base for the supporting-
brackets 2, and also as a channel-board to con-
nect the inlets 40 of the tracker-board 41 with
thelr respective pneumatics 21, the duets 42
being readily traceable on Fig. 1. Arranged
on ctther side of said tracker-board 41 are the
usual forms of delivery and take-up 51}00]3
45 L4, supported in the stationary frame 45
SCrew ed to the base-board 59, asclearly show n.
The take-up roller takes motion from the shalt
10,connected tothedrumlinany suitable way,
but preferably through the spring-motor and
governing mechanism to be hereinafter de-
seribed, and I may further provide this roller
with a centrally-secured elastic cord 47, hav-
g a hookd8atits free end, so thatinseccuring
Lhe front end of the music- sheet to the take-
up roller a person can reach under and draw
the hook 48 toward him sufliciently far to con-
veniently hook it to the loop on the end of
the muslc sheet, which is then drawn into
position first bv the contraction of the cord
17 and later by the movement of the take-up
roller.

Assuming now that the driving mechanism
has been put in motion through the operation
of the foot-pedals, that
der proper exhaust, and that the note-sheet
or music-sheet 49, with properly-arranged per-
forations Lhmem 1s slowly propelled forw ard,
then whenever a perforation passes over an
inlet 40 the duet 42, which said inlet controls
and hitherto kept in partial vacuum by the
imperforated portion of the musie-sheet, is
suddenly filled with outside air, and its pneu-
matic 21 succumbs to the tendency of the ex-
hausted chamber 19, and being hinged at the
point 50 its movable end acts on the sticker-
rod 17 and through the levers 9 9* forces the
shoe 7 into contact with the revoélving drum
1, which instantly throws the shoe over and
causes the upper end 51 of the sticker 10 to
raise the rear end of the key 52 and sound
the note, all these parts instantly assuming
their normal positions when the per foration
has passed the inlet 40.

1The upper end or cap 51 of the sticker or
striker rod 10 (see I'ig. 4) is supported upon
a stitf coil-spring 55, the lower half of which
incases fthe extreme upper end 54 of said
sticker and is prevented from Leing forced
farther down over the same by a drop of sol-

the chamber19is un-
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der 55 upon the said sticker, which is of
metal, or if it be of wood then the spring

may be secured by shouldering its upper end

by tightly winding the lower end of the spring

about the wood orin any other suitable way.

If it be desired to increase the size and

strength of the pneumatics 21, I may double |
their width by arranging them in two series

in the same chamber, so as to alternate with
each other, or I may provide a second cham-
ber directly under the chamber 19 and ar-
range the second alternating set therein.

IIowever, as the pneumatics In “this case have

N0V~
ing the shoe 7 only one thirty second of an
inch—these pnenmatics when properly con-

structed one-half of an inch wide and five

inches long will do the work required of them.

In the many devices wherein the power-
pneumaticcontrolled by a primary pneumatic
direetly attacks the key such power-pnetu-
matics must of necessity require a compara-
tively ereat amount of pressure or exhaust to
actuate them, and hence three or more large
exhausters operated at a high rate and with

an expenditare of power equal to about one-

sixth horse-poweris necessary, whereas in my
device my pneumatics require approximately
butone-tenth the powerof an ordinary power-
pneumatie, and hence two exhausters worked
slowly will properly exhaust them. Thenine-
tenths of the power thus saved is only par-

tially expended in rapidly revolving the drum

1, which in reality is an elongated fly-wheel

35

40

45

Pe

55
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mul known to all expert mechames to more
than compensate by its momentum and equal-
izing effects for the extremely-slight force re-

quired tokeepitinrevolution, anditis further |

known that one or more shoes, such as shown
here, do not materially retard said drum or
ﬂy-wheel upon engaging its periphery.

The many Ldvantcwes of so arranging the
parts herein shown so as to oecupyonlvsuch
space in a piano as is usually wasted—. e.,
the space under the keyboard and between
the iron string-frame 56, the bottom front
board 57, and the base-board 55—appear so
obvious as to require no further explanation,
particularly when it is considered that after
many years of effort nopneumatie device has
aver vet been put on the market which can
be applied to a piano without considerably
enlarging its dimensions, nor has any other
semipneumaticdevice accomplished this end.

I will now describe the preferred means for

'quw motion to the shaft 46, which drives

the take- up roller 14. Said shafs 46, having
the pinion 068, meshing with the ﬂem* 69 of
the take-up roller 44, (See Fig. 5,) is “extended
{through and bey ond the 11ﬂht hand support-

ing-bracket 2 to a sunplementﬂ,l bracket 59.
_(See Ifig. 6.) Revolubly located upon said

shaft LG intermediate of the brackets 2 59 18
a grooved pulley 60, guided on the right by

Lhc fixed collar 61 and driven du‘e(,bly from
the drum 1 through the mediam of the con-
necting-bhelt 67,

Located to t-]_.}e left of the

said pulley 60 is a flat coil-spring 62, which
has itsinner end secured to the shaft 46 and
its outer end connected to a pin 66, secured
to said pulley 60. Upon said shaft 46, near

the bracket 59,is also secured a gear 63, \ vhleh
meshes with :51, small gear 64, fned to an aux-
iliary shaft 65, which also 031‘1‘*-1@3 a stationary
collar 66 and a sliding collar 67, the latter
havinga flange 71. Four thin flat springs 72,
having the weights 73 affixed to each, connect
thesaid collars 66 67, themovable collar 67 be-
ing caused to slide toward the stationary col-
lar 66 whenever the carrying-shaft 65 is rap-
idly revolved, owing to the action of the
welghts 73, as is common in all forms of simi-
lar centrif ugal governors. In the path of
movement of said flange 71 I arrange a brake
74, which 1s a,d,]ustably secured upon the slid-
ing rod 75, the friction-point 76 of said brake
bemﬂ* p1efemb]y formed of a small tough
piece of rawhide fixed to theendof a thumb-

‘screw 77, thus giving several means of ad-

;]ubbment to fa.:ud bml{e and prev enting noise
when said frietion-point 1s 1n contact with
the flange 71. The sliding rod 75 is 80 con-

nected and arranged as to be under the con-

trol of the hand of the operator, it being pref-
erable to so arrange the operating- 1{1:101) 78
and lever 79 as to require a considerable
movement of said knob to effect.a stight move-
ment of the brake 74.

The especial function of the spring-motor

| and governing mechanism just described is

to prevent any irregularity, acceleration, or

retardation in the revolution or movement of

the drum or other propelling mechanism from
being transferred directly and immediately
to Lhe music-sheet, which would occur if the
take-uproller were belted directly tothe drum
1, whereas under the arrangement I have_just
described the spring 62 receives and stores
the movement of the drum through the loose
pulley 60, which tends to wind up said spring
from the Olltblde while the governing mech-
anism located upon the aumhmy Shdfl} 6O con-
trols at the will of the operator the speed of
revolution of the driving-shaft 46 and thence
the movement of the music-sheet, it being
obvious that the set or position of the manu-
ally -adjustable brake 74 governs, first, the

- movement of the flange 71; SPCOI}(] the rm O-

lation of the &Ll\lllalybhdft third, the main
shaft 46, geared thereto and nomnally tend-
ing to overcome the governor or brake, and,
fourth the rate of travel of the musw-sheet
which ]atter represents the tempo of the mu-
sic, the latter heretofore having been imper-
fectly accomplished in all other forms of mu-
sical instruments, in all of which the move-
mentof the music- “sheet is more or less affected
by the irregularity of the initial power.

In Fig. 7 I have shown how my spring-mo-
tor and governing mechanism may be utilized
1n mfstr'uments Whleh have no revoluble parts
connected with the initial power, such as foot-
power applied to two foot-pedals, as 30. In

_Stwh a case I extend a conneecting-rod 81 up
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from one or both of the pedals 8O to an arm
52, carrying a pawl 83, the retaining-pawl 84
holding any wind-giver, and the outer end 85
of the spring 62 being connected to the arm S6,
extended from theratchet S7. Thigsmethod of
transforming from a reciprocating to arotary
motion i1s too old and well known to require
{further explanation in thiscase. Instead of
employing a pawl and ratchet T may employ
any form of cluteh, preferably of a noiseless
form. |

In TFig. S I have shown a modified form of
friction-shoe 7', in which ITemploy a stiff wire
o7 of the form shown, running across the top
cdge of the shoe, and the purpose of which is
to provide means upon which the lower end
of the striker-rod 10 can slide baclkward or
forward thereon, according to the position
of the shoe. When the shoe isin its normal
position, the striker-rod will rest at the outer
end 38 of the wire; but upon the shoe being
thrown into action the inner end 89 of the
wire will be lower than the outer end S8, and
while the striker-rod will remain at point S8
until the initial blow is struck, owing to the
extreme rapidity of movement of the shoe,
yet during sustained nofes it will have time
to slide down to point 89 during most of the
time, and thus because of the change of lev-
erage the drum 1 will not have to exert so
much power through frictional contact to
sustain the shoe in a raised position, and
when, say, {ifteen shoes are bearing upon the
roller at one time the power required to keep
them, together with the superimposed piano-
actions, raised is considerable and frequently
retards the revolution of the drum 1 to a no-
ticeable extent.

Having now particularly desceribed my in-
vention and its modus operand:, what I claim
as new is—

1. Inamechanical musical instrument, the
combination with a revoluble driving-drum,
of a series of lever-shoes in proximity to said
drum, but normally out of contact therewith,
a series of bell-crank levers from which said
lever-shoes are suspended, means for operat-
ing said bell-crank levers to throw said shoes
into contact with said drum, and key-levers
or striker-rods so connected with said lever-
shoes as that after the initial blow of said le-
ver-shoe the point of connection between said
shoe and key-lever will be changed g0 as to
change the leverage exerted on the shoe by
the drum and relieve the latter from excess-
1ve strain during sustained notes.

2. Ina mechanical musical instrument, the
combination with a revoluble driving-drum,
of a series of lever-shoes in operative rela-
tion to said drum but normally out of con-
tact therewith, means for throwing said shoes
into contact with said drum, aseries of striker-
rods or key-levers and connections between
sald lever-shoes and key-levers so as that the
leverage exerted on said key-levers by said
shoes is changed after the initial blow of the

shoe and the drum is relieved of excessive |

strain and consequent retardation during sus-
fained notes.

5. In an automatically - operated musieal
instrument controlled by a perforated musie-
sheet, atake-uproller provided with an elastic
cord having one end centrally secured there-
to, the other end of said cord being provided
with means forsecuring to end of musice-shect.

L. In a musical instrument of the class de-
scribed, the combination with the delivery-
roller on which the note-sheet is wound, of a
take-up roller, and means for securing the
note-sheet to said take-up roller, said note-
sheet-securing means acting to draw the note-
sheet taut and into operative relation to the
tracker-board immediately said sheet and
talte-up roller are connected and before the
take-up mechanism is started.

5. In a musical instrument of the class de-
seribed, the combination with the delivery-
roller on which the note-sheet is wound, of a
take-up roller provided with an elastic con-
nection for securing the note-sheet so as that
said sheet will be drawn taut and into oper-
ative relation to the tracker-board immedi-
ately the connection between the take-up
roller and note-sheet is made.

6. In a musical instrument, the combina-
tion with a revoluble driving-drum, of a le-
ver-shoe codperating therewith, said shoe be-
Ing recessed at its top to receive the support-
ing-lever, and a striker-rod connected with

gald shoe so as to have a horizontal sliding

movement toward and from thesaid support-
Ig-lever. '

7. In a musical instrument a striker-rod,
the striking end of whichissurmounted by a

colled springand the spring surmounted by a

cap secured by the spring and removed, nor-
mally, away from the end of the striker-rod.

8. In a musical instrument, the combina-
tion with a revoluble drum of a lever-shoe
adapted toengage the periphery of said drum
and having a wire across its upper edge upon
which the lowerend of a striker-rod can move
toward or away from the hinged point of the
shoe according to the position of the latter.

J. In a musical instrument of the class de-
seribed, the combination with a perforated
music-sheet, of delivery and take-up rollers
for said sheet, a shaft geared to said take-up
roller, a pulley loosely mounted on said shaft,
means fordriving said pulley, a coiled spring
having one end secured to the said pulley and
the other end secured to said shaft, a counter-
shaft geared to said first-named shaft, a cen-
trifugal governor on said counter-shaft, a
sliding collaractuated by said governor, and a
friction-point under the control of the oper-
ator to engage said collar and retard the speed
of said motor, as desired. |

In testimony whereof I affix my signature
in the presence of two witnesses.

G. HOWLETT DAVIS.

Witnesses:
D. HOWARD HAYWOOD,
K. M. YROIMANS,
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