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> UNITED ST ATES PATEY

- T5 ail whom it may concer:

" Pavis, a citizen of the United States, resid-

operated musical instruments.

s

bass, middle, or treble sound-producing de- |

20

“and State of New Jersey, have invented new
and useful Improvements in ¥xpression
‘Mechanism for Mechanically-Operated Mu-
‘steal Tnstruments, of which the followingisa
~ specification. o |
I1C:

T OFFICE.

'GEORGE.HOWLETT DAVIS, OF WEST ORANGE, NEW JERSEY.
© EXPRESSION MECHANISM FOR MECHNICALLY-OPERATED MUSICAL INSTRUMENTS.

. No. B24.343

Specification of Letters Patent..

Patented June 26, 1900.

Application flsd January 30, 1804, Serial No. 101,387,

- Be it known that I, George HOWLETT |

ing at West Oraﬁ%e , in the county of Essex

. '
b
[ ]

- ;Mygreseﬂt invention relates to expression |
and phrasing mechanism for mechanically-

The prime object of the invﬂnti{m' 18 to

positions being rendered and to enable the -

vices of the piano to be independently con- |
trolled without causing a su den or abrupt
change in the tone at any point in the musical

 geale or under any condition of operation.

~ back under the keyboard, where they will be

_ tion comprises expression or phrasing mech-
< mstrunen tgembad}'in%inﬁ e example here- |
' element, such as ashoe- |
 pneumatic or other device, and means oper-

55 producing ¢

chord in any

~ pravide controlling-keys for the aforesaid
mechanism slidably attached to the under

ment in Such manner that they m?)v be |
. drawn out in front of the keyboard to be in
out of view when not In use.

'~ less important objects, all of which will ap-
pear hereinafter. L

It is a further object of the inv&ntiﬁ}ﬁtﬁi

the melody of the composition and for sub-

duing the other accompanying parts, for |

waving & - trill, accompaniment, or the |
melody, and for accenting & singlé
art of the piano.

It is a still |
to provide means for gradually and progres-
vely varving the force of the blow with
a group or series of sound-p

whereby ‘o' perfect blending of the musical
tones may be effected. : |

threr purpose of the m?ﬁﬁ{ﬂ}n is to |
side of the keyboard of the musical instru-

easy reach for use and which may be pushed

- ) ‘

- The invention has in view other more or

~ Briefly and generally stated, the inven- |

anism . for ‘mechanically - operated musical

in shownan actuatinge

ated by said element for actuating a sound-

' - | pers
- provide manually-operable means for giving |
variations of expression to the musical com- |

i the invention.

1 each key of the piano.

vice of a musical instrument, |

said means being movable re]&tively' to the

actuating element, or vice versa, whereby to
vary the force of the blow imparted to the

sound-producing device. -

In opder to enable others %;{i'éiie&rl}" under-

' stand, make, and use mysaid invention, I will

6o

now proceed to describe the same in detail,

| reference being 'had for this purpose to the
| aecompanying drawings, in which—

Figure 1 is a sectional elevation illustrat-
Ing my um

- x

type of playing attachments. Iig. 2 18 &
vective view of the controlling mechan-
ism for the key-strikers. Figs. 3,4, 5, and 6
are diagrammatic views illustrating the varni-
ous positions assumed by the mesans for

roved mechanism applied to one

!

b5

70

shifting the key-strikers in obtaining the dif-

ferent musical effects. 7 is a top plan

Fig.
| view of a part of the me;c%l&nism shown In
Fig. 2. TFig. 8 is a front elevation of said"

mechanism. Fig. 9 is a rear end view of one
of the friction-shoes, the same being shown
in position over the drum. Fig. 101s & side
elevation of the operatinﬁ—levers shown ' in
Fig. 2 with means for simultaneously operat-
ing all of said levers. Fig. 11 is a top plan

note or o view. of the means illustrated ' in Fig. 10.
© " | Fig. 12 is a side elevation illustrating my

?urther object of the mventmn improvements applied to playing mechanism

of the pneumatic type.

~with | - I have shown my zmprévem&at as applied.
oducing | to that type of self-playing musical instru-
oint of the seale are struck, | _
| application, Serial No. 159,926, filed June 3,
' 1903. I wish it understood, however, that 1

do not limit myself to the application of such

75

8o

83

go.

impm?ﬂIBﬂms to the particular type of m&eh- .

anism herein shown, as they may be applied
to various other types of self-playing mech-
anism without departing from the spirit of

Referring to Fig. 1 of the drawings, the ref-

| erence-numeral 1 indicates a shaft journaled
| at its opposite ends in two hangers 2, pend-

ent from the rear under side of the keyboard

of the piano and constituting a drum, said
“t drui being rotated though the mediunm of &

belt 3 or otherwise driven from any suitable
motor. Supported between and secured to
the hangers 2 is a magnet-supporting rail

95
100 |

165

of an L-shaped bar 4, on whichis

ﬂ{}IISiSﬁD% _ __
fixed a plurality of electromagnets 5, one for
' Fixed to the said

magnet-bar is a plurality of sprirgs 6, one for .

each magnet, each of which supports an ar-

110
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mature 7 oand a pendent rod 8, and to the
lower ends of suid rods are pivoted, as at, 0,
siinble actuating devices, sueh deviees in the
presentinstance comprising feiction-shoes 10,
the wvrangctent being sueh that when the
nrnrnels are denmenetized and the arma-
Lares i their caised positions the lower eurved
crids T of the shoes will he held suspended
out of engagenicnt with the dram 1, but in
close proxiaiity thereto, The upper ends of |
the shoes 10 are bifureated, as at 12, (see If1o.
9, Vand the inner faces thereof are lined with
felt, canvas, or the like.
pendent froin the magnet-rail 4 by means of
brackets 13 is a stop-bar 14, the front fuce of
which is preferably Taced with felt.  Said bar !
operates to arrest the nievement of the shoes

s R

1O 1 resumning their normal positions, and |

the felt facing serves to deaden and absorh
the noise of the shoes striking said har.

Sectred to and |

The numeral 15 indieates a ptsher oy
striker rod, there being one {or cacl shoe and
key, which are vertically movable in rear of
the keyboard of the piano and arranged at
thetr upper end to strike the under side of {he

pins 16 on the rear end of the plano-Keys 17,

and thus depress the Jatter to actuafe the |

proper sound-producing device and sound-
corresponding notes. The lower end of each

rod 15 rests on the upper face of a felt or ean-
vas covered spring 18, which is seeuredio the |
front edge of cach shoe 10 and which lies in
the nfurcated portion thereof, one end of the
spring being free, as more clearly shown in
Fres. 1and 2. The said lower ends of the !
rods 15 are bent forwardly, as shown, and
are tipped with felt, rubber, or similar mate-
rial, as mdicated at 19, to prevent noise, said
tipped ends resting upon and movable back
and Torth over the springs 18 to and from the
hixed ends thereof. When anv one of the
Magnets 5 s energized’, Hs armnture 7 is at- |
tracted, thereby Torcing the corres yonding |
shoe into contact with the drum 1, Wf]i{'.-]] laat- |
bev s constantly rotated by its motor inthe .
aireetion of the arrow . (Shown in Fig. 1.) ]
.‘
|

p S o —

the rotation of the drum in the diveetion in-
dicated throws the shoe 1000 the direction of |
the arrow b, Fig. 1) thereby thrusting upward
the rod 15 and depressing the forward end of i
the corresponding pinno-key 17 and through |
the cooperating sound-producing device, such |
as the piano-hanumer, (not shown,) sounding
the corresponding note. When the nagnet |
15 demuagnetized, the sprine 6 raises the arma- |
Lure and Iifts the shoe out of engagement with
whereupon the shoe will drop by
eravity back against the rail 14,

It will be obvicus that the pianissimo or |
torte effeets of the note sounded will depend |
upon the degree of foree with which the |
piano-key is depressed, and it will also be evi- |
dent that the greater the distance between |
the ends 19 of the striker-rods and the pivotal |
pomnts 9 of the shoes or the position of the

- —Spee- .

824,449

ends 19 of the rods. relatively to the fixed
point of the spring 18 the greater will be the
depression of the keys, :m(%(tmmaqlwntfly the
louder the note sounded, and vice versa.  In
order, therefore, to shift the position of the
striker-rods over the shoes to control and
vary the pianissimo and forte effects, 1 pro-
vide the following mechanism: The numeral
26 indicates an angle-bar, which in the pres-

- entomstance | have shown as comprising two

alined sections hinged together at their abut-
ting ends, as at 21, although [ wish it under-
stood here that instead of two sections | Inay
ciploy any number of sections, or, in fact,
may make the bar in a single piece. The
horizontal portion 22 of the bar is provided
with perforations 23, one for each striker-rod
15, through which the said rods loosely pass.
Sald angle-bar is secured at its opposite ends
to blocks 24, carried by the upturned ends 25
of two separate and independently-operable
rods 26 and 27, that are slidably supported in
apertured plates 28, attached to the magnet-
rail 4. The c¢entral or hinged portion 21 of

| the bar is similarly attached to a block 29

carvied by the upturned end of a slidably-
mounted rod 30, Secured to the outer end
of each of the arms 26, 27, and 30 are the
lower ends of three levers 31, 32, and 33, each
of whiclis secured at its upper end to a sepa-
rate rock-shaft, the lever 31 being sccured
to a rock-shaft 34, the lever 32 to a rock-
shaft 35, and the lever 33 to a rock-shaft 36,
cach of said shafts being journaled in suitable
brackets 37, suitably attached to the frame
of the piano directly below the keyboard and
preferably within the pianc-casing. A SPring
»7" surrounds each of the arms 26, 27, and 30
between the plates 28 and the respective le-
vers 51, 32, and 33, said springs normally
tending to draw the arms forward, and with
them the angle-bar 20, so as to bring the ends
19 of the striker-rods nearest the pivotal
point of the shoes, whieh is the normal [YOSI-
tion of said rods.  Secured to the inner end
of cach rock-shaft is a forwardly-extending
arim 38, each having one or more longitudnal
slots 39 therethrough, and arranged in con-

tact with cach arm 38 1y another arm 40, cach
i }

having at its forward end a finger-key 41.
lGach arm 40 is provided with two or ‘more
headed screws or pins 42, whicl pass througl
and overlie the slotted portions 39 of the
arms 38, the arrangement being such that the
arms 40 may be shid back and forth upon the
arms 38 in such manner that when in use the

~arms 40 may be drawn out in front of the

prano-keyboard or may be pushed back un-
der the same, where they will be out of view.
By again referring to IFFigs. 2 and 11 of the
drawings it will be seen that the inger-keys
41 are marked with the characters B, M, and
T, respectively, the key B controlling,
through the rock-shaft 35, the lever 22, and

i arm 27, one section of the angle-bar 20 and the
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B ba&s—ke}m of the piano, the

" lever 33, and the arm 30,
 part of the angle-bar,

 bass] key lettered M | that by raising and lowering either or all of
% controlling, through the rock-shaft 36, the | the ke’
the central or hinged | gree o

iged | g1
and the key lettered T [ b

The mechanism just described is especially

E’sf&l to a greater or less extent any de-
ee Of planissymo or forte effect desired may

I be obtained.

"¢ controlling, through the rock-shaft 34, the |

_ 13?31'31;

‘the piano.- It will be understoo
- that if the key lettered T is de
.. 1o right-hand section of the angle-bar will be
~thrown outward at an angle to the other sec-
- tion from the hinged pomnt 21, as illustrated
. in Fig. 4; the same with respect to the key B,
. -only that the left-hand ' s ang
x5 bar will be thus thrown out at an angle to the
~” right-hand section. If, on the other hand,
. both the keys lettered B and T be depressed,
" both sections of the angle-bar will be _
. outward from the hinged point, as illustrated
©l20 1D Fig.6,and |
"~ . M) be depressed then the middle portion of

- thep

“the bar will be thrown outward, as indicated |

~ in Fig. 3. " The opgration of this part of the
- invention is as follows: Let 1t be assumed
g5 that the parts are.in the position n
"7 Figs. 1 and 2, in which nosition the tips 19 of
the striker-rods will be n bal
oints 9 of the shoes, and hence the keys will
~ be struck with a pianissimo effect.
30 _%I‘E%ingf}ﬁﬁ or the other of the keys 41 lettered
 Bor T one end or

" thus moving the tips 19 of the striker-rods:

.- farther awa
- 35 5‘}10’35; there

v increasing the

“~ rods and depression of the piano-keys, and-|-
sound of the |

| cam-plate 48, which lies directly
all three of the arms 40 and

N g{mggqugﬂtiy augmenting the
- keys struck; so,also,
- dlg; key(lettered M,) onlyin thiscase

40 tions of the angle-bar 2V

with réspect to L 16 mid-

hoth see-

‘and the arm 26, the other section of |
‘angle-bar and the treble or ugper part of

. therefore, I
ressed the |

section of the angle- |

thrown |
1 dial bearmg. ex
if only the central key (letiered | '

shown 1n |
be nearest the pivotal
By de-

Borl one the other of the angle-bar
90 will be moved rearwardly, as seen in Fig.4,-|-8

er-rods | Spri .
from the pivotal point of ‘the | pull on said <haft to hold theerank-arm-451n. |

throw- of said |

will be moved out=

adapted for use by experts or those having a

ent that by manipulating the three keys 41
any skilled musician ma.}f% .

musical effects to suit his pleasure. ¥or
 those persons less skilled in the art of musie
I provide means for moving the angle-bar
bodily, and with it the pogition of all the
strikers relatively to the shoes or other actu-

[ ]

‘ating elements; and provide also a single han-

‘means for actuating the av gle-bar, said han-
a pointer that 1s mov

“dle carrying

sponding:to
rated note-sheet, whereby a novice may give
all such expressions to the. musical compo-
_sition being played as are indicated on the
musieal score.
have provided the following means, which 1s
illustrated in Figs. 10 and 11: To the under
side of the piano-keybo ard I attach a bracket
42’ - between the opposite sides 43 of which
project the arms
Jjournaled in the said sides 43 of the bracket
’iig‘*iﬂ_‘,_"'ﬁmk-sh-aft 44, having at one end a crank-

.m 45 and having at its other end a colled

ng 46, so constructed as to-exert torsional

an approximately

horizontal :position, as
I clearly shown in Fig.

10. Secured to said

rock-shaft by means of screws 47
above and

| in contact with

s-the rear of the keys 41, the arrangemont

" wardly at:a central pont. _

Jettered B and T are ‘depressed simultane-
~_ously, then the

- of the angle-b

| 1.4 5 'fr{;m:_.&_.ﬁﬁlltl‘&l pﬂﬂlta

It-will be noted, there-

" fore, thatthe two sections of the angle-bar 20 |

are not moved bodily back and forth ina
straight line, but they are- moved at an angle

 4rom one end or the other one section at a

5o time, or from a central point. -Forexample, |

let it be assumed that the key lettered B is

depressed. Then the left-hand section only |

of the angle-bar will be moved rearwardly

gy tion remamng 1T

then, that the ba
loudest and that from

will gradually grow less and less.

60 obvious that the converse of this is also true -the dial

with respect to the key lettered T, and it will’
be obvious also that if the middle key M is
depressed the middle notes will be sounded

the loudest, while the treble and bass notes

65 will be subdu_ed. Iti_ will also be apparent.

If both the keys | heing suth tn! by

the outer ends of the two seefions |

will be moved outwardly | and thus shift the angle-bar 20 bodily to:.

oint 21, the right-hand sec- -
s-notes will be sounded the -
| that the lowest bass-note |
up to the hi hest treble-note the forte effect |

' It will be

| pulling downward upon

‘the crank-arm 45 said
| depress. all of the arms 41 simultaneously,

from the pivotal pomts 9 of the
| fixed paints of the springs

| stood that the extent of movement of the an-

| gle-bar will be governed by the amount of -

[
[

epression gﬂfsﬂ to the arms by the plate 43.

| Arranged alongsids , of the arms 40 and pref-

' instance, as shown 1 my
| application for paten {18 _
“bearing suttable indicator-marks 51, repre-
B be produced inplaying, and
| which marks correspond to other marks as

senting effects to

R

-+

SEE{L‘E Pivoted at H2 1o

50 is a lever having a handle 53 and

_ movable over the characters ol
! on the dial. The sad lever is connecied, by
| ;peans of a chain-or other flexible connection
! 55. to a hook 56 on the crank-arm 45 of the
| shaft 44, and it will be obvious that by prop-

ﬁﬁﬂ}tﬂ‘ 54,

. m - .7
Do e e e e m——— . =
-

technical musical knowledge, it being appar-

yring out individual

to other characters upon the perfo-

40, carrying -kega 41, and -

is a-curved.

| move the tips 19 of the striker-rods to and -

- aforesaid pending
a - dial-plate 50, .

70

i5

80

g an operative connection with

| able overa
pression characters corre-

To accomplish this end, 1 -

gl

95

100

105

curved plate 48 will

110
| shoes or:the
18, it being under- .

115

F20

{;id_inarilv placed upon perforated music-
the under side of

I2
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erly manipulating the handle 53 the curved | ing a conneetion with suid bar for flexing the
plate 48 will he caused to push down upon bulter mtermediate its ends, for the purpose
the arms 40 to a greater or Joss extent, de- | speeifiod. |

pending upon the extent of movement of the
satd handle, and unpart a corresponding
movement to the angle-bar 20 and striker.
rods 15, and thus give the desired musical
effects. It will be understood from the fore-
going that when the mechanisin last de-
seribed is emploved the
moved bodily, whereas with the nrechanism
hrst described——namely, the three keys 41—
the two-sections of the angle-bar may be
moved independently.
riety of musical effecfs may be produced with
the three keys and their ceoperating mech-
anmism than with the mechanism nctinted by
the handle 53; but as said handle cooperates
with a dial bearing expression chuaracters a
novice may readily follow the same s Se-
cure pleasing effects.

In Fig. 12 of the drawings [ have shown
my improvement as applied to o
actuating device, and in this fligure the refer-
ence-numeral 57 indicates an ordinary power-
pneumatic to the outer end of the movable
member 58 of which is attached g spriug HY
in all respects similar to the spring iX, at-
tached to the friction-shoe 10, heretofore de-
seribed. Numeral 60 indicates g striker-rod,
the striking tip or end 61
rectly over the piano-key 62, said rod being
guided at its lower end through an apertured
rail 63. These striker-rods 60, of which there
18 one for each piano-key, pass through an
angle-bar 64 in all respects similar to the .
mechanism hereinbefore de-
scribed, and this bar is moved back and [ort];

by means of & rod or rods 63, each having o
1n order to bring |

handle 66 at its outer end
the upper ends 67 of the striker-rods to and
from the pivotal end of the movabla meimber
58 of the pneumatic or to and from the ixed
end of the spring 59, all as will be clear] V un-
derstood when reference is had to the mech-
anism heretofore described.

at 18 and 59, in connection with the actugt.

ing device a more ytelding or elastic touch is
given to the striker-rods, and consequently -

to the piano-keys. I do not wish to be un-
derstood, however, as Iimiting myself to the
use of these springs, as the mechanjsm will
results without them.

dkewise I do not wish to be understood as

limiting myself to the mechanism herein |

shown for actuating the rail 20}, that here em-
ployed being given only by way of example.

What I claim, and desire to secure by Let-
ters Patent, is— -

1. A piano having an expression - control.
ling device for varying the action of the 12no-
hammers, said device embodying a ﬂp
bar arranged transversely wi th respect to the
piano-strings, and an operating element Lay-

angle-bar 20 will he :

Thus a greater va-

|
|
|

Dheitlnalic !

- speet to the }';imw*ﬂt‘rirlga,

of which lies dj- |

" embodying a

| transversely with vespect to the said
By employing the blade-springs, as shown |

- end of one of the

exitbie

- movable over
Ceans for moving said
striker-rod to and

2. A prano having cxpression-controlling

means for varymng the action of the sound-
producing devices, said means embodying a
fiexible bar arranged transversely with re-
atlid & manually-
operable element having o connectjon with
sall bar at o point intermedigte jte ends,
whereby the bar may be flexed at the will of
the operator for the pur pose specified.
3. A plano havin 2 expression-controlling
means for varying the action of the sound.
producing device, said means COIPrising
flexibly-connected bar-sections arranged end
to end and situated [ransversely with re-
Spect to the piano-strings, and a manually-
operable element having a connection with
the adjacent ends of the bar-sections for flex -
mg the latter at said ends, for the purpase
specifiad, |

4. A prano-playing atiachment having an
expression-controlling device for varving the
action of the prtano-hammers, said device
| flexible bar arranged trans-
versely with respect to the hammer-actuat-
ing devices, and a manually-controlled lever
having an operative connection with the bar
at a poi b intermediate its ends, substantially
as and for the purpose specified.

5. A piano-plaving attachment,

having

- means for actuating the prano-hammers, and

A1 mg}r{hsrqinn—(w:mtrnllin;,{ device for VETyIng

- to different extents the action of adiacent

hatimers, sald device comprising a flexible
bar arranged trans versely with respect to the
hammer-actuating means, and an operating
clement having 2 connection with said bar
tor {lexing the latter intermediate its ends.

6. A piano-playing attachment, having
expression-controlling means for varying the
action of the sound-producing devices, said
means embodying two counected bhapr-sec.
tions arranged end to end and extending
_ devices,
a manuailyv-controlled operating  element,
having a connection with tle sultl bur-sec-
tions at the connected ends thereof, and two
other ‘manually - contyolled operating  ele-
ments, one having a conneetion with the free
bar-seetions aud the other
having a connection with the free end of the
other bar-section.

7. In music-playving mechanism, an acty-
ating element, s blade-spring carried there-
by and having a fixed and g free end, o
striker-rod for actuating a sound-producing
device, having its lower end resting upon and
the face of said spring, arnl
lower end of the
from the fixed end of the
spring. | _ '

8. In music-playing lechanism, a pivoted
actuating device, a blade-spring carried by
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824,348 | -

.. said device and having a fixed and a free end, | the blow upon the sound-prcducing device
- & striker-rod having its lower end supported { and means for shifting the said end of the
upon and mgvable over the face of said | striker-rod. -+ -0 77
sgring,‘and means for shifting the positionof | 16. In a music-playing attachment, the
. & the said end of said rod relatively to the | combination with a rotary drmim, of a pivoted 70
-~ fixed end of the spring. - | friction-shoe.adapted to be thrown info and
9. In music-playing mechanism, a rotary { out of contact with the drum, and-a striker-
..drum, a pivoted friction-shoe, means con- | rod actuaied by the shoe, the lower end of
~ trolled by a perforated music-sheet for mov- | said rod supported by and shiftable toward
to. ing said shoe into and out of contact with the | and from the pivotal point of the shoe for the 75
~ drum, a blade-spring having & fixed and a | purpose specified. T
 free end carried by said shoe, a striker<rod | 17..In a music-playing attachment, the
resting. at .one end upon said spring, and | combination with a rotary drum, of a pivoted.
. _means for moving the said end of the striker- | friction-shoe adapted to be thrown into and
.15-1tod back and forth over the spring, for the | out of contact with thé drum, .a striker-rod 8o
= purpose specified. o actuated by said shoe and having a movabie
- 10. In music-playing mechanism, an actu- | contac ttherewith at its lower end, and means
ating device having a grooved way, a spring- | for moving the said end of the striker-rod to-
“blade located in said groove, a striker-cod | ward and from the pivotal point of theshte.
120 having one end resting upon said spring, «.-d | 18. In a music-playing attachment, the 8«
. . means for moving the rod back and for. | combination with a rotary drum, of a pivoted
- -over the spring for tl.e purpose specified. " friction-shoe adapted to be thrown mto and.
RN In“mﬂsw—pl&ﬁnf% mechanism,  a" ro- | vut of contact with the drum, a striker-rod
tary drum, a pivoted friction-shoe having a | having one end disconnected from but mov-
25 grooved upper end, means for throwing the | able over the shoe toward and from the piv- ‘90
. shoeinto and out of contact with the drum, a | otal point thereof, and meéans for mbving the"
- striker-rod having one end movable back and | said striker-rod. T
forth in said groove and means for moving'| 19. In a tachment, the
. said rod as described for the purpose set | combination with a rotary drum, of a'pivoted
. goforth.. - . : - . "}friction-shoe arranged to be thrown ito and .95
. 12, In musi¢-playing mechanism, a ro- | out of contact withthedrum;the upperend of
_tary drum, a pivoted friction-shoe having a | said shoe being channeled, a striker-rod-hav-
. f}‘ﬂqvﬁd way in its upper end, a blade-spring | ing ifs lower end disposed: within the channel -
ocated in. said ‘groove above the bottom | in the shoe, and means formoving thestriker-
35 thereof, a striker-rod resting at-one end upon | rod tﬂwarti and from the pivotal point of thé: 100"
Eﬂi&ﬁfpﬁn& and means for moving the said | shoe.” = S
end of the rod back and forth over thé spring | - 20. In a musical instrument, the combina-
‘for the purpose specified. =~~~ | tion with the sound-producing devices, of a’
.. 13. In a music-playing attachment, the | sectional bar arranged transversely with 're- .
. 40 combinationwith a rotary drum, of & friction- | spect to said devices and connected to c n-*10g
| shoe adapted to be brought into and out of | trol the action thereof, and a manually-oper- -
contagt with the drum, and means operated | able lever having operative connections with
. by the shoe for actuating & sound-producing |} two adjacent ends of the-bar-sections, where-
~ device, the lower end ‘of said means resting | by the position of rest of said ends may be
-+ 45 upon and movable relatively to the shoe to | simultaneously shifted to cause the bar-séc- rio
. vary the foree of the blow imparted to the | tions to codperate with the sound-producing -
- sound-producing device. S devices, to produce tone effects giaduated in"
i 14, fn ‘8. music-playing attachment, the | tone volume from the middle of the keyboard
combination with a rotary drum, of afriction- | toward the treble and the'bass.- =
.- §0 shoe adapted to be brought into and out of | 21. In a music-playing attachment, the 115
. contact with the drum, and a striker-rod ae- | combination with a rotary driim, of & séries
. tuated by the shoe for operating a sound-pro- | of pivotal friction-shoes adapted to béthrown
-ducing devicé of the musical instrument, the | into and out of contatt with the drum; a
+ Jower end of said striker-rod resting upon and | bodily=movable bar or support, a sériés of
.. 55 movable relatively to the shoe to vary the | striker-rods resting at their lower ends upon 120
force of the blow upon the sound-producing | and operable from the shoes and each passing
+.-15. In: & music-playing attachment, the | means for bodily moving thie support to bring
.. goinbination with a rotary Emm , of afriction- | the said lower ends of thd striker-rods toand =
... 60_shoe adapted to.be brought into and out of | from the pivotal points of the shoes. ™ """ 125"
| contact with the drum,; a striker-rod actuated |  22..In an autﬂmati’call}f-t}pﬂ‘fatéd"_:(fihiﬁ.b, o
" by the shoe for operating & sound-producing | the combination with the sound-producing
- device of the musical instriment, the lower | devices, of means for varying the action of a
~ end of said striker-rod resting upon and mov- | series of said devices in the middle ra‘.—-ﬁfg'-@;:t}fﬁ_ o
65 able relatively to-the shoe to vary the force of 1 the piano, the extent of the action differing-'13e

19, In a music-playing aﬂaﬂhmen‘t, ‘the




S

progressively on the differont devices of the
sertes both toward the troble and the bass,
and o manuslly-operable controlling device

for actuating said means. B
5 23 In music-playing mechanism, a plu-
rality of actuating clemonts, a flexible bar, a
series of striker-rods operable by said ele-
ments and each having a connection with
sald bar, and means for flexing the bar to
shift the position.of rest of some. of said striker
rods relatively to others. _

24. In Autisie-playing - mechanism, a plu-
rality of sctuating elements, a flexible bar, a
series of . seriker-rods operable by said ele-
ments and each having o connection with
said bar, and means for llexing the bar at a
~pomt intermedinte its ends whereby to shift

~the position of rest,
rods relatively to others. .

- 25. In music-playing mechanism, g plu-
rality of_z_wtuating_Glmr_mnts, a bar compris-
ing hinged soctions arranged end to end, a

10

15

.. 20

series. of striker-rods operable by said ele-
ments and each having o connection with
25 said bar, and means for MOVINE one section

ol the bar independent of the other.

26. In music - playing mechanism, a plu-
rality of actuating. clements, a bar-con Pris-
ing hingml, sections arranged end to end, a
‘series of striker-rods- operable by
ments, gnd each having a connection with
sald bar, and means for moving the adjacent
-, hinged ends of .said bar-sections toward and

from the actuating elements, |
- 35 . 27 In music- playing mechanism, a plu-

-Tality of actuating el ments, a bar compris-

ing ]__lingg};d sections, a series of striker-rods
operuble by suid elements and

. through an aperture.in said bar, and meuns
40 for moving _

_ently =-'£)futfie other. -

. 28, Innusic-playi ng mechanism, a plural-
L1y of actuating elements, a bar com prising
hinged._sections, a series of striker-rods oper-
45 able by said, clements and egch pussing
-- tril.llqu;n}ggl‘;,_m;,;;p.ergurq_ in said bar, and moeans
Tor moving one seetion of the bar independ-
ently of and at amangle to the other.

T

30

. .50 1ty of actuating elements, a bar CcOMprising
- hinged sections, a series of striker-rods oper-
.. able by said elements and cach passing
~ through an aperture in said bar, and means
- foramoving the inner hinged ends-of said bar-
.55 sections to and from the actuating elements.
30, In music-playing mechanisi, the com-
}gjhutiim with a rotary drum, of a series of
Trigtionsshoes ada ted to be thrown into and
“out, of contact w ltE
60 1ng independently-movable hinged sections
arrtmgcd] end to end, a series of striker-rods
operable by  the shoes and each passing
. through an aperture in said bar, and means
“for moving one section of the bar independ-
B3 'et;l;tl;z};uf;_ﬂﬁe. other t6 change the position of

of some of said striker-.

sald ¢le-

each passing _

one section of. the bar independ-

29. .In music-playing mechanism , & plural-

said drum, a bar COMPris- |

Pplurslity of |
strikers operated thereby and adapted to ac-

824,848

the sinker-rods passing through said sectjon
relatively-to the shoes.

s1. In music-playing mechanism , the com-
bination with a rotary drum, of a series of
friction-shoes adapted to be thrown into and
out of contact with the drum, a sectional bar,
& series of striker-rods operable by the shoes
and each passing through an aperture in the

sald sectional bar, separate rock-shafts hav-.

ing independent connections with said sec-
tions of the bar, and means for rocking one
of said shafts independent of the others to
moeve a section of the bar and the striker.
rods carried thereby relatively to the shoes.

32. In music-playing mechanism, the com-
bination with &-rotary drum, of a series of
prvoted friction-shoes adapted to be thrown
into and out of contact with satd drum, g
bodily-movable bar, a serios of striker-rods
operable by and having their lower ends in
contact with the shoes and each passing

75

8¢

through an aperture in sajd bar, and megns

for moving one end of the bar and the lower
end of the striker-rods toward or from the
pivoted points of the shoes. |

33. In music-playing mechanism the com-
bination with a rotary drum, of a series of
prvoted friction-shoes adapted to be thrown
into and out of contact with the drum, a
bodily-movable bar, a series of striker-rods

operable by and having their lowor ends in’

contact with the shocs and each passing
through an aperture in said bar and means
under the control of the o rerator for moving
cither end of the bar to .&-1{

the lower ends of tle |
to the pivotal point of the shoes. -

34. In music-playing mechanism, the com-
bination with a rotary drum,_of a series of
pivoted friction-shoes adapted to be.thrown
Into and out of contact with the drum, a
bodily-movable bar, a scries of striker-rods
operable by and having their lower onds in
contact with the shoes and each passing
through an aperture in said bar, rock-shafts
having connections with said baor and means
for rocking said shafts to move the bar and
the lower ends of the striker-rocs toward and
from the pivotal point of the shoes. _

35. A musica,lp istrument having a key-
board, a plurality of actuatine clements, a
Series of strikers operated there
bar having a 'omection with said strikers
whereby the latter may be moved relatively
to the actuating clements, and separate ex-
tensible arms, cach having connection with
the bar-sections, said arms heing attached to
the under side of tha keyboard in such man-
ner that they may be drawn out beyond the
forward edge of the keyboard and may be
pushed back under the same. o

36. In combination with a piano having
a music-playing attachment, comprising a
actuating elements, a series of

striker-rods relativel y

1ft th-‘d‘f}]){ sition of
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“tuate the keys of the piano, a sectional bar*i able element for actuating th& said separate

<

" 42. The combination with the sound-pro-

.

by the later may be moved rela
actuating elements, separate extensi

" bearing & suitable character as described, on
~ the outer end of each arm, said -arms-being

- - glidably mounted under the keyboard ¢ f the

10

~ the kaz'bﬂ&rd.

piano insuchmanner that the
out to expose the keys or

37.

" ments, of a series of strikers operated there-

15

~separate arms for operati
8 device for simultaneously

20

25

" said strikers whereby I
‘moved relatively to the actuating elements,
having connections with the

‘performer for operating

by, a sectional bar having a connection with

the latter may be
e actuating elemeénts,
the bar-sections,
, actuating all of
said arms, and means under the controlof the
said device.

said strikers wherabﬁ
moved relatively to ti

38. In music-playing _
bination with a plurality of actuats

the latter may

separate arms

may be drawn:
pushed back under _
_ - o | cause the latter to engage and simultane-
music-playing mechanism, the com- | tine de |
bination with a plurality of actuating ele- |

mechanism, the com- |
ele- |
ments, of a series of strikers operated there- | 44, 11
by, a sectional bar ha:vin%la connection wiih}h

e

bar-sections, a device for simultaneously mov- |

39

35

.- different extents the action of the individua,

~ devices, said means GGI’IIPI'i—Sng & ﬁemble bar |
parallel to the sound-producing de- | connec _
5 Fonins | its ends, for the purpose-s _ee{‘:iﬁed*

40 . , : -
-" Expression-controlling mechanism of

-fevice having an operative conneet

45

50

35

6o

65

‘said bar and when operated flexing the

said device embodying a flexible bar ar-
ranged transversely with respect to the plano- |
-controlled oper- |

ing all said arms, and means under the con-

trol of the operator for actuating

extents. .
39. In music-
bination with the sound-producing devices,

of an expression-controlling means to va d to
idual

arranged
vices, an

‘& manually-operable controit

S __iﬁ :

intermediate its ends.

'40. A piano having a self-playing attach-

+

an expression-controlling device for varying

to different extents the action of adjacent

hammers, said device comprising & flexible !

bar arranged transversely with respect to the |

piano-strings and normally parallel . with
their plane, separate levers for actuating dif-
ferent portions of said flexible bar, and

_means under the control of the performer for
and depressing all of said levers .
whereby to move the bar-

engaging an
simultaneously
bodily.

]

41, A piano having a self—pla;ying attach- |

L ]

ment, and an expression-controlling device |
gmﬂﬂ-h&mmersj

for varying the action of the

strings, separate manually
ating devices each having

said flexible bar at a different point whereby ! T nger - oy
a6 eren poimnis o

the bar may be flexed, and a manually-oper-

bar |

ment, for actuating the piano-hammers, and |

a connection with |

i

_ ‘sald device |

o e o R P

I"pivots, and a similar
nected to the free end of each bar-section.
- 48. In combination with a
codperating with thesound-producing de vices
toproduce different

_ ng eemel ible arms
‘each having & connection with the bar, a key |

= L éﬁ*

whereby the

in parallel planes.

ducing elements of a musical instrument, of
separate operating devices for varying the ac-
tion of some of said elements independent of
others, a rocker-arm overhanging all of saxd

operating devices, and means under the con-

trol of the performer for rocking said arm to

ously actuate all of said operating devices.

10

43. In automatic music-playing mechan~

ism, the combination with the sound-pro-
V1C ions 8o
connected to control the action of said de-

ducing devices, of two alined bar-sections

vices, two rocker-arms each having a ‘con-
nection with the outer end of a bar-section,.a

| third rocker-arm having a connection with

the adjacent ends of the bar-sections, and a
separate extensible lever having a connec-

tion with each arm, said levers being under

the control of the performer. _

44. The combination with the sound-pro-
ducing devices of & musical instrument, of
two alined bar-sections connected to control

‘the acticn of said devices, two rocker-arms
‘each having a connection with the outer ends

of the bar-sections, a third rocker-arm hav-
ing ‘a connection with the adjacent ends of
the bar-sections, and separate means under

the control of the performer for independ-
- | ently actuating said rocker-arms,
laying mechanism, the com- |

+, {

__f_'ff__{fgiffExpressmn—c@ntml}iﬂg__*ﬁﬁééhﬁﬁism of
thecharacter described, comprising a flexible

bar, separate manually-operable devices con-

nected respectively to opposite ends of said

bar and a third similar-device operatively
connected to the bar at a point intermediate

the character described, comprising flexibliy-

connected bar-sections arranged end to end,

a separate manually-operable device having
a connection with the free end of each bar-

¥

99

95

100

105
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‘section, and a similar device operatively con-

nected to the flexibly-united ends of the bar--

sections. |
47, Expression:

controlling mechanism of

‘erable device operatively connected to

adjacent hinged ends of the bar-sections
18] Tatter may be swung on their
evice operably con-

1IAN0, means

gprod effects in the tone volume
of individual adjacent devices throughout
the whole range thereof, or separately in the
bass, middle or treble ranges, and three de-

he character described, comprising two piv--
otally-supported bar-sections arranged end
‘the

115

120

125

pressible finger-keys operatively connected

said means and repre-
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