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a citizen of the Unlted States, 1&51c

UNITED STATES PATENT OFFICE.

JOHN W DARLEY, ¢R., CF

'BALTIMORE MARYLAND.

flf‘(IUSICJFhT INSTRUMENT.

1,155,299.

‘Application filed April 3, 1907,

To all fzofzo.»n 1t ma'z/ CONCETT !
Be 1t known that 1, Joux~ W. DARL BY, o 1.,
ng at

Baltimore city, 1 the State of 7 alyhnd
have invented certain new and usetul Im-

provements in Musical Instruments; and 1

do hereby declare the following to be a full,

clear, and exact description of the i 11} \*eﬁtmn,

such as will enable others skilled 1n the art

to which 1t (Lpperta-mg to make and use the

51116,

My invention relates to improvements in
musical instruments, and it 1s intended to

- provide a source of power controlled by a

20
25
30
35
'_._40

45

I{ey or its equivalent, whereby sound-pro-
ducing means may be sounded by a single

movement of the key, the loudness of tna

tone produced by said sound producing
means being dependent upon the speed 1m-
pressed upon the key: to provide a source ot
power extraneous to said key for producing
an evanescent vibration of said sound-pro-

“cducing means for each depression of the key,
, at the will of
the performer, said sound-pr cdncmﬂ Means

or for continuously vibrating

as long as the key 1s held in the operated po-
sition, sald extraneous source of power

‘maintaining the tone continuously at the

loudness determined by the speed communi-
cated to the key: to provide means whereby,
when the tone 1s bemg continuously emitted
by the sounding means, a general crescendo

or (:minnendo of the loudness may be ob-

tained, or a crescendo or diminuendo of the
tone of any cne or number of a plurality of
sounding means that may be continuously
sounding, or a crescendo or diminuendo of

the tone of any one or number of said plu-

rality simultaneous with a diminuendo or
crescendo, respectively, of the tone of any
one or number of the remainder of said plu-
rality, while at the same time there may be
either a general crescendo or dmnnuendo n
all tones: and to provide means whereby
these features may be introduced 1nto musi-

cal instruments of ordinary type, such, for

~Instance, as the piano, so that the same fm,y

50

89

be used 1 the ordinary manner or the fea-~

tures herein described used at the will of the
operator. |

My invention mcludes other ¢ .:11)10113103 of
smaller 1mport, for producing expression
which can be better pointed out 1n the speci-
fication.

Heretofore attempts have been made to
- preduce a key-board instrument having a

Specificaticn of Letters Patent.

Patented Sept. 28, 1915.
Serial No. 366,213. o '

sustained tone and a capacity for expression

vy adapting to the ordinary piano a means

for continnously vibrating the strings after
the mitial blow of the lmn'lmel wWas de]wel ed,

but I am aware of none that made the tone'

continue at the same loudness as the tone
proauced by the initial hammer blow, or
that gave the other capacities for expression
hereinatter enumerated. '

While I have shown the invention as ap-
phied to a piano, many of the features may
be used 1n organs, self-playing musical in-
struments, etc

Ref ele*lce is had to the accompanying
drawings, whereon the same reference let-
ters and figures are used throughout the sev-
01"11 Views.

Kigure 1 is a side elevation of the in-
terior of g ‘Pplano containing my improve-

ment, certain of the parts bemn omltted_
| c-thels being broken away, and others bemﬂ'_

shown in sectlon the Ley-bomd being 1n
position. for ordinary playing; Fig. 1° is an
enlarged view of the upper pmtlon of Iig.
13 Plﬂ 21
flont panels of the piano being 1en’10ved
and the mechanism for one key oan bemo
shown; Fig. 3 is a view similar to Fig. 1,
the pilano actm:n_j part of the pneumatm
mechanism for oper ating same, and the ordi-

nary loud and soft pechﬂs bemn' removed,
the remaining pedal being ShOWIl in one of
1ts operated posmlons and certain of the
parts being shown in section, the key-board
bemﬂ‘ in position to operate the improved de-
vices hereinaiter described; Fig. 3* is an
enlarged view of the upper 13011:1011 of Fig.
3 3 I‘w 4 15 a top view of the key, piano
actlon and pneumatic mechanism for oper-
ating same; If1g. 5 is a top view of the Ley
and the mlls which cooperate with the parts
carried thereby; Iig. 6 is a top view of the

yarts shown ab the 11011t of Iig. 2; Figs. T
3 and 9 are, Iesnectwely, rear top, and front

views of an octave in lenﬂ'th of the rods

used as secondary fulerums for the keys.
In these views the letters C to C and C
sharp to C sharp refer to the notes of the
chistonic scale; Iigs. 10 and 11 are top views
of the meclmmsms for guiding the top ends

of the rods for opemtmﬂ‘ the damper
lifter bar and hammer-vest- rail, respec-
tively; Higs. 12 and 138 are bottom and in-

verted side views, respectively, of the lever
whose position detelmm(,s whether the
piano shall produce an evanescent tone for

a front view of the same, the_
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each depression of the key, or a sustained
tone as long as the key is held depressed;
Figs. 14 and 15 are section and bottom
views, respectively, of the junction of the
vertical and horizontal air trunks, Iig. 14
being a section along the line 14—14 of
IFig. 15; TFigs. 16 and 17 are side and rear
views, respectively, on an enlarged scale of
the key, its connected parts, the pneumatic
mechanism for operating the piano action,

and the air trunks, the parts being shown in

the operated position; Figs. 18 and 19 are
front and bottom views, respectively, of the
wood portions of the bellows which are used
to operate the piano action; Ifigs. 20, 21 and
29 are rear, side and bottom views of the
wire levers for transmitting motion from
each of the bottom row of beliows to 1ts
corresponding element of the plano action;
Iigs. 23 and 24 are rear and side views, re-
spectively, of similar wires for the top row
of bellows; Fig. 28* is a perspective view of

. . . w i  Lord
the wire shown i Iig. 235 Ifigs. 25, 26, 27

and 28 are top, front, bottom and side views
of the valve for controlling the bellows
which operate the piano action elements;
Ifigs. 29 to 38 inclusive show modifications

of the device shown in the preceding figures.

Fig. 29 1s a side view of the key and co-
operating mechanism for allowing individ-

ual crescendos or diminuendos for each note
independently of all others that may be
sounding, the parts being set for manual

operation of the piano action element by
said key; Fig. 30 1s a view similar to view
Fig. 29, but the parts are set for pneumatic
operation of the plano action under man-
nal control of the key; Fig. 31 1s a view of
the key depressed, the parts being set as
shown in Fig. 29; Fig. 32 is a view of the
key depressed, the parts being set as shown
in Fig. 30; Fig. 33 is a front view of some
of the parts shown in Ilig. 29; Fig. 34 1s a
top view of the parts shown in Fig. 33; Ig.
35 is a view of the lever 340 and some of 1ts
cobperating parts as they would appear 1f
viewed from the right of Fig. 33; I1g. 36
1s a front view of some of the parts shown
in Fig. 29; and Figs. 37 and 38 are views ot
some of the parts shown in Fig. 29, when
in the operated position.

The arrangement of the action and keys
will now be described. In Figs. 1, 2, 3 and
4, 1 designates the strings for each element
of the action, there being either one or a plu-
1rality of strings, depending on the position
in the scale, the number varying from one
in the bass to three in the treble. 2 desig-
nates the key bottom upon which the key
frame 3, consisting of the rails 4, 5 and 6,
united by the cross pieces 7, 1s mounted. The
key frame is held down upon the key bot-
tom by screw hooks 8, 8, 8, 8, which also
serve as guides for said key frame, when it
is shifted 1 a direction transverse to the

rails 4, 5 and 6 for a purpose hereinafter ex-
plained. 9 represents one of the natural
keys, and 10 one of the sharp keys, fulerum-
ed in the usual manner on balance pins 11,
13, respectively, and having their front
ends guided by pins 12, 15, respectively, 1n
the usual manner, the pins 11, 13, 12 and
15 having thereon the usual felt washers 17
and 17 for deadening the noises produced by
the key movement. The key 1s provided
with recesses, projections, etc., for purposes
hereinafter explained and has a capstan
screw 18, on which rests the foct 19 of the
abstract 20; all parts of the piano action are
the same as shown 1n my U. S. Letters Pat-
ent #810,920, January 30, 1906, excepting
that an inchine 21 1s provided on the lower
front corner of the abstract 20, a spring 22
1s added, the link 23 being grooved for same,
and a projection 24 1s inserted near the top
of said abstract; said projection having
mounted therein an adjusting screw 25 on
the end of which 15 a button with padded
lower surface 26. The pad 26 1s arranged
to just touch the end 27 of the cranked wires
28 and 29 when the foot 19 is resting on the
capstan screw 18.

The piano action 1s operated by the key
in the manner specified 1n said patent, this
type of action being preferable for this work
on account of 1ts ability to strike an ex-
tremely rapid succession of hlows, which
mayv vary from the lightest pianissimo to the
heaviest fortissimo, while 1f the loudness 1s
to remain constant for a long tone, this
action will strike each one of the rapid suc-
cession of blows with practically the same
force, giving rise to the sensation of a sus-
tained tone.

The piano is provided with the usual dam-
per lifter bar 30, having the projection 31,
by which 1t 1s operated by the pedal, and
the usual hammer rest rail 37, which is
operated by the pedal 36. The bar 30, rail
37 and pedals 36 and 32 are arranged and
operate 1n the same manner as i1s shown 1n
my U. S. Patent No. 936,763.

In Fig. 12 the frame 219, shown in Fig. 2,
is broken away to shown interior parts. The
lever 35 1s shown broken away in ig. 1.
The stick 34 1s shown broken away 1in Kig.
3. These parts are broken away to show
the i1nterior parts.

When the parts are as arranged 1n Ifigs.
1, 1* and 2, the keys 9,10 work on the washers
17 as fulerums, being gmided by the pins 11,
12 and 13, 15, and having their downward
movements Iimited by the washers 16, these
parts working in the usual manner; and the
tone emitted will have the usual character-
istics, namely the tone evoked by the per-
cussion of the hammer on the strings, fol-
lowed by (should the key be held depressed)
the rapidly fading tone due to the vibrations
of the strings caused by the energy they ac-
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quired from the hammer blow, hence the
duration of tone is not under the control of
the performer except in a minor degree. It
1s to overcome this defect and make the du-

‘ration of tone variable at the will of the per-

former that I have devised the additions to
the features already described.

The arrangement of the pedals will now
be described. While the parts are in the
position shown in Figs. 1 and 1%, the pedals
36 and 32 operate the hammer rest rail 37,
and the damper lift bar 30 in the manner

-described in the U. S. patent above men-

tioned, and the pedal 38 operates_the apron

15

20
~cured to the top of the rod 43, which slides

20

plantssimo rail 39 by the following instru-
mentalities.. To the rail 39 the arms 40 are
attached and these arms are revolubly

mounted on the screws 41 secured in the

sides of the piano. The rail 39 rests by its
own weight on the padded button 42 se-

loosely 1n a bushing provided in the usual
frame supporting post. The rod 43 ex-
tends downwardly, and 1s provided at its

lower end with the boss 44 having the re-

duced portion 45 which passes loosely

‘through. a hole 46 in the board 47. A pad

| 48 located between the board 47 and boss 44

30

Pk
o]

40

00

55

60

-serves to prevent noise. The board 47 ex-

tends nearly from side to side of the piano,
and 1s provided with pivots 49 which are
revolubly mounted 1n the blocks 50 secured
to the sides of the pilano; springs 51 are se-
cured to these blocks and the free ends of
the springs bear against pads 52 secured to
the board 47, and serve to press the front
end of the said board downwardly. IXn the
front edge of the board 47 are secured bosses

53, which support the pivot 54 on which the

upper end of the link 55 1s mounted. The
upper end 56 of the pedal 38 is provided
with a fork 57 supporting the pivot 58 on
which the lower end of the link 55 is mount-
ccd. The pedal 38 is secured by the pin 59 to
tne shaft 60 which is revolubly mounted in
the supports 61 secured to the bottom 62.
Hence 1t 1s evident that when the parts are
as arranged as shown in Ifigs. 1, 1* and 2, a
shight depression of the pedal 38 will move
its upper end 56 toward the right in Fig. 3,
and when it has been moved far enough to
cccupy the position shoswn by dotted lines in
said figure, the link 55 will have moved the
board 47 to the dotted position; this will
allow the boss 44 and button 42 to fall to
the dotted positions in Figs. 3, 3% conse-
quently the rail 39 will fall and its attached

curtain 46* will come into the path of the

hammers, and produce the well known
softening of the hammer blow on the strings.

When pressure is removed from the pedal

58, after it has been forced to the position
shown dotted in Fig. 3, the springs 51 will
Torce the board 47 to the position shown in
Figs. 1 and 2, which, acting through the link

3

25, forces the pedal 38 to the position shown
in said figures, with its lower lever portion
resting against a pad in the pedal strip 63
sunilar to the pad against which the lower
lever portion of the pedal 36 rests. Hence
the three pedals 36, 38 and 32, so far as their
functions have been described, perform the
functions of the pedals ordinarily used on a
piano. When, however, it is desired to have
the piano produce tones which are sustained
as long as the corresponding keys are de-

pressed, the performer presses the pedal 38

to the position shown by full lines in Fig. 3,
where its Iower lever portion rests against
the pad 64 1n the bottom 62; this will force
the link 55 and board 47 to the position
shown by full hines in Fig. 8, and it will be
noted that during this movement of the
pedal 38, the center of the pivot 58 will pass
to the right of a line joining the center of
the shaft 60 and center of the pivot 54, as
shown 1n Fig. 3, hence the tension of the
springs 51 will keep the lower lever por-
tion of the pedal 38 against the pad 64,

until the pedal 38 is moved slightly upward
by the toe of the performer sufficiently to

bring the center of the pivot 58 to the left
of a line joining the centers of the shaft 60
and pivot 54, as shown in Fig. 3, when the
springs 1 return the board 47, link 55 and
pedal 38 to the position shown in Fig. 1.
During the movement of the pedal 38
trom the position shown in Fig. 1 to that
shown by full lines in Tfig. 3, the curtain 46
will be dropped into the path of the ham-
mer 05 when the pedal 388 arrives at the

position shown dotted in Fig. 3, and the

turther depression of the pedal 38 removes
ne curtain 46* from the path of the ham-
mers 65 by the following instrumentalities.
Secured to the air trunk 66, is the slotted
bearing block 67, supporting the pivot 68:
1 the slot and on the pivot 68 is revolubly
mounted the lever 69, having a curved end

provided with a pad 70, and carrying near

its other end the pivot 7T1. This end of the

“lever 69 is provided with a slot in which,

and on the pivot 71, is revolubly mounted
the lower reduced end of the pitman 72 the
upper reduced end of the pitman 72 passes
loosely through a hole 73 in the board 47, a
pad 74 being secured on the board 47 to
obviate noise. The pad 70 rests just below
the reduced lower portion 45 of the boss 44,
and when the pedal 38 is forced from the
position shown in full lines in TFig. 8, to the
position shown by dotted lines in said figure,
the pad 74 strikes the curved top of the en-

larged portion of the pitman 72 and forces

it and the lever 69 from the positions shown
by full lines in Ifig. 1 to those shown by
dotted Imes m Fig. 3, and during this up-
ward movement of the pad 70, it strikes the
end of the reduced portion 45, thus raising
the button 42 from the position shown dotted
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to which the stiek
integral with a shaft, (similar to 89), and
upon this shaft the pedal 32

to that shown by full lines in Figs. 3, 3%, and
removing the curtain 46* from the path of
the hammer 65. This movement of the pedal
38 also shifts the key frame, keys, etc., to-
ward the front of the piano, shifts the sticks
34 and T5 to positions in which they will
clear the parts 76 and 31, respectively, and
otherwise modifies the apparatus so that the
movement of the pedals 36 and 32, nstead
of operating the hammer rest rail 37 and
damper lifter bar 30, will produce a wind
current in the trunk 66; in other words
shifts the parts from the positions shown in
Figs. 1, 1%, 2, 4, 10 and 11, to those shown
in Figs. 3 and 6. The means for elfecting
these changes of position will now be de-
scribed. |

The arrangement for shifting the key-
board will now be described. Revolubly
mounted on the sides of the piano, (see If1gs.
1, 2, 3, 6, 10 and 11) on the screws 77, 78,
are the bell crank levers 35, T9; distance
pieces 80, 81 being interposed between said
levers and the sides of the piano. The lower
arm of the lever 35 is connected by the screw
82 to the bar 83, and the lever 79 1s connected
by a similar screw, not shown, to the bar
84. The bars 83 and 84 are provided with
bushed holes 85, 86 for guiding the upper
ends of the sticks 34, 75, the lower end of the
stick 34 being pivoted by the screw 88 to the
lever 87 which is formed integral with the
shaft 89 on which the pedal 36 1s rigidly
mounted. The lower end of the stick 75 1s
a lever, similar to the lever 87. 'The lever
75 1s pivoted 1s formed

1s rieidly
mounted. -

The bars 83, 84 are provided near their
outer ends with reduced portions which slide
freely in bushings 90, 91, provided 1n the
slotted bearing blocks 92, 93, which are se-
cured by screws to the under side of the key
bottom. Springs 94, 95, bear agamst the

pads on the outer ends of the bars 83 and 84,
and tend to keep them in the position shown -

in Figs. 1, 2, 10 and 11. Pads 96, 97, at-
tached to the bars 83, 84, and bearing against
the blocks 92, 93, serve to limit the inner
movement of said bars. 'The springs 94, 99,
are secured to blocks 98, 99, which are se-
cured to the under side of the key bottom.
Near the extremities of the horizontal
arms of the bell crank levers 35, 79, are
revolubly mounted on the screws 100, 101,
the downwardly extending bars 102, 103,
cuided near their lower ends by the slotted
and bushed bearing blocks 104, 105, which
are secured to the sides of the piano. The
bar 102 is previded with a projection 390
and the bar 103 with a projection 391. The
projections 390 and 391 are in all respects
similar and they extend inwardly under the
board 47. A side view of the projection 391

1,155,209

is shown in Figs. 1 and 3. The tops of said
projections are curved in order to coact with
pads on the board 47, one of which 1s shown
at 892. Intermediate between the screws 77,

78 and the screw 82 and its similar, bushed

holes are provided in the levers 35, 79, m
which are revolubly mounted the bent ends
of links 106, 107; the other ends of suid
links being also bent and revolubly mounted
in bushed bearing blocks 108, 109, secured
to the key frame 3. In Kig. 3, the pad 110
1s omitted in order to better show the link
107. Hence 1t 1s evident that a movement
of the pedal 38 from the dotted line to the
full line position in Fig. 3, will remove the
curtain 46* from the path of the hammer, as
before explained, and will cause the board
47 to pull the bars 102, 103, downwardly,
thus shifting the levers 35, 79, from the
position shown m Iig. 1 to that shown 1n
Fig. 3. This will move the bars 83 and 84
outwardly against the tension of the springs
O4, 955 at the same time the sticks 54, Td,
will be shifted from the position shown 1n
Irig. 1 to that shown in Fig. 3, in which
position they cannot operate the hammer
rest rail 37 and damper Lifter bar 30. The
wires 111, 112, will release the valve wires
113, 114, and the operation of the pedals 36,
32 will produce a wind current m the ar
trunk 66, by the action of the pumpers
formed by the back board 115, front boards
116, 117 and smtable webbing.  Seethe U. S.
patent above noted. The back board 1s
united with the wind chest and both are
supported in the piano by the braces 118,

119, 119, the latter of which are secured to

blocks, one of which 1s shown at 120, which
are sectived to the sides of the prano. DBraces,
such as 121, support blocks 122, which form
outward abutments for the springs 123 which
return the pumper boaras 116, 117 to the po-
sition shown in Fig. 1 after each displace-
ment therefrom. |
When the bars 102, 103 are moved down-
wardly, the links 106 and 107 move the key
frame from the position shown in Ifig. 1 to
that shown 1n Fie. 3. When the pedal 38
18 pressed upward by the toe of the operator,

the springs 94, 95, restore the bars 83, 84,

102, 103, levers 35, 79, sticks 34, 75, and key
frame 3 to the positions shown in Ihg. 1,
and the springs 51 restore the board 47 and
cooperating parts to the positions shown in
sald figure.

For purposes of controlling the expres-
sion of bass tones of the pilano separately
from the expression of the treble tones, there
are two sets of controlling means, one for
each of the just-mentioned portions of the
piano, and there are two sets of air trunks,
controlling valves, ete., both of which receive
alr from the air trunk 66; as the two parts
are duplicates, that for the treble side only
will be described. Sccured to and In pneu-
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of the air chamber 128

mechanism constructed
manner.

loosely by a plece of leather in the usual
‘manner, on the top of which and secured
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‘matic connection with the air trunk 66 is
~the horizontally extending air trunk 124,

which connects with the upwardly extend-
mg air trunk 125, which is provided with
cap 126 at 1ts uppel end for closing same.
See Mips. 1, 2, 3, 14 and 15. Secured to the
cap 126 by serews is the flanged bottom 127

being interposed. ThlS httel alr trunk has
a removable lid 129 secured thereto, by the
screws shown ; a lea,ther packing bemo 1ntex-

posed.

The air tr unh 125 communicates through
the passage 130 with the chamber 131, the
bottom of which is closed by a pneum vtic
mn
block in which a
18 covered

182 represents a
18 formed, which

recess 138

thereto near 1ts center, rests the block 184 ;
the Tecess 133 communicates by the passage

135 with the valve port 136, which is con-
trolled 1n the usual manner b}? the double
flanged valve 137. The port 136 communi-
cates: with the chamber 138, when the parts

are as shown in Figs. 8 and 3%, and this
chamber 1s also 1n communication with

the

- chamber 131 through the passage 139; the

30

30

49)

chamber 138 1s closed at the bottom by the
block 140 in which is the recess 141, covered
loosely at the top by a piece of leather in
the usual manner, on the top of which and
secured thereto near its center rests the block
142. - The recess 141 communicates by the
passage 143 with the flexible tube 220, the
usual bleed 145 and the chamber 146 :Eormed
in the block 147, which 1s secured to the
block 140. The chamber 146, which 1s cy-
lindrical, 1s closed at the bottom by a cy-
lindrical block covered with leather 148, and

this block
threading through the cover 150 mttached Lo

~the lower end of the block 147 affords a

45

50
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means for varving the vertical position of

the Jeather covered bloclk 148, for a purpose
herematter explained. The valve 137 1s
formed in the usual manner by two flanges
united to a central cylindrical stem w hich
is guided by the guides 151 attached to the
upper and lower Sides of the block 132, and
the lower end of the stem rests upon a pad
on the block 142. - '
The chamber 131 communicates through
the passage 152 with the port 153, which is
covered by the valve 154. The valve 154 is
rigidly mounted on a central cylindrical
stem 155 which fits loosely 1n guides 156
secured to the top and bottom of the air
chamber 128; the air trunk 128 communi-
cates with the external air through the port
157. The air trunk 128 extends nearly from
side to side of the piano, but is divided into

two sections by the septum 158, shown in

Higs. 2 and 4, so that the characteristics of

1) leathel packing

the following

is secured to the screw 149, which 1

the air 1n each side may be separately con-
trolled.

In the bottom 127 ot the air clnnnbel 128,
A series of ports are plerced, one port 159
tor each dement of the plano action, (see
figs. 4, 14, 15, 16, 25, 26, 27 and 28) and

each of the ')01ts is controlled by a valve

consisting of the flange 160, having a padded

under surface 161, The ﬂ.moe 160 is secured
on the stem 164 formed 111teomlly with the
body of the valve 163, which has two parallel
fmt sides 164, two ﬂmt sides 165 tapering
trom the padd(.,d surface of the flange to
the stem 166. At the broadest part of the
valve body 163 the corners are rounded, as
at 167, to conform to the shape of the port
159. A wire 168 1s threaded in the end of
the stem 166 and extends downwardly
through the port 169 in the bottom 170 of
the channel box 171. A walve 172 shdes
loosely cn the wire 168 and when the valve

163 1s raised, as shown in Fig. 16, the spring

178 forces the valve 172 against the bottom
170, thus closing the port 169. The wire
168 passes through bushed holes 1n the rails
174, 175, which are secured to the large rail
176, the latter being secured to the bottom
170 of the channel box. The wire 168 1s
threaded at 1ts lower end and leather nuts
177 are mounted thereon, between which 1s
the reduced end of the lever 178, a smtable
bushed hole being provided therein for the
passage of the wire 168. There 1s one lever
178 for each element of the piano action,
and they are fulecrumed on the rail 179 1n

the following manner.

The rail 179 extends nearly from side
co side of the piano and 1s provided with
pins, one of which is shown at 180 (see Figs.
16 and 1(), upon W hich the inner ends of
the levers 178 are mounted; tapered holes

181 heing provided near the mner end of
the ]evel 178 to permt of 1ts free vertical
movement. To prevent the levers 178 from
dropping from the pins 180, a rail 182 is
secured Dbelow the levers on the pins 183
bv the nuts 184. Suitable pads 185 are pro-
vided on the rails 179, 182 to prevent noise,
and the nuts 184 press the lower pads
against the ends of the pins 180, which are
sufficiently long to insure the free move-
ment of the levers 178. The pins 183, of
which there may be as many as desired, also
serve as fulcrums for their cmrespondmw
lever 178.

- The lever 178 is provided with an offset
186, in which 1s mounted the forwardly and
downwardly extending wire 187, provided
with a curved end 188. Springs 189, placed
between the offset portion of the rail 179
and levers 178, serve to depress said levers

to the position shown i Figs. 1, 1* and 2.
The springs 189 are made sufliciently strong
that when the stem 168 of the valve 163
strikes the valve 172 1t will be depressed
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against the force of the spring 173, thus
opening the port 169.

The channel box 171 1s divided by sep-
tums 190 into channels 191 (see Ifigs. 4, 14,
15 and 16), there being one channel for
each port 159, the channels being air tight
with reference to cach other and the ex-
ternal alr, excepting through the ports 199
and 169. The passages 192 extend alter-
nately through the top 127 and the bottom
170 of the channel box 171, and thence
throueh the passage 192 in the hinge strips
193 of the top and bottom rows of striker
bellows 194. In Fig. 16, the top bellows 1s
shown with one board 195 and the webbing
removed, and the strip 193 shown 1n sec-
The striker bellows 194 (see Ifigs.
16, 17, 18 and 19) are formed of two side

Dboards 196 and 195, to the latter of which

the strip 193 containing the passage 192 1s
olued. The side 196 is bronght to a feather
edee near the strip 193, and a leather hinge

is secured between them in the usual man-

ner: webbing being placed around the top
and end edges of the boards 196 and 199,
and the ends of the strip 193, the striker
bellows 194 are formed. The hinge strips
193 are then glued glternately on the top
127 and bottom 170 of the channel box 171,
so that the passage 192 in the strips 193
shall register with the passages 192 in the
top 197 and bottom 170 of the channel box
171, the bellows being glued on at an oblique
angle to the channel box 171, as shown 1n
plan in Fig, 4, in order to bring the valve
wire 168 and the ends 27 of the levers 28
and 29 in a line at right angles to said chan-
nel box. N

To the bottom row of striker bellows 194

there 1s glued g rail 197 having a pad 198

which serves as a bottom stop for the ends
o7 of the levers 28 and 29. To the rail 197
there 1s glued the rail 199, provided with
bushed bearings extending at an oblique
angle thereto, as shown in I[1g. 4, for the
bearing portions 200 of the levers 28 and
29. Secured to the rail 199 by screws (not
shown) is the rail 201 which carries pads
202 on its upper and lower faces, the lower
pad sepving to noiselessly retain the bear-
ings 200 1n position, and the tap pad form-
ing a stay for the strips 193 of the upper
row of striker bellows 194, The rail 201
is pravided with an inwardly extending 1D
208 in which 1s mounted, an adjusting screw
204 for each of the cranked wires 28 and
20, each screw 204 having on its lower end
a padded button 205 for limiting the up-
ward movement of the end 27 of said
cranked wires. Rails 200, having projec-
tions 207, extend above the top and below
the bottom row of striker bellows 194, and
each projection 207, is glued to one of the

fixed boards 195, the whole construction 1s

28 and 29
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stiffened, while allowing freedom of move-
ment of the board 196.
The cranked wires 28 and 29 (sec If1gs.

20 to 24 inclusive) are formed with the ends
27. the horizontal portion 208 (sce FFig. 23)

forming an oblique angle to the end 27 and

hearing portion 200, as shown in Ifig. 22
the inclined portion 209 to provide clear-
ance around the strip 193 of the striker
Lellows and the approximatelv verticial por-
tion 210. The portions 209 and 210 (see
1'ie. 23) of the cranked wires 28 and 29
extend upwardly and downwardly for the
top and bottom rows of striker bellows. re-
spectively. At the end of the portion 210
the cranked wires 28 and 29 are bent at

rieht angles to ferm the portion 211, and
are agaln bent at right angles thereto ta

form the portion 212 which extends over
the pad on the block 213, one of which 1s
secured by screws and glue to each of the
striker bellows boards 196, and serves to ap-
ply the power of the striker bellows to 1its
cranked wires 28 and 29. The cranked wires
are flattened as at 214 to provide
clearance with reference to the adjacent
strileer bellows board 195,

The 1rails 179 and 199 ave seciured together
at their ends hy the brackets 215 (see Figs. 1
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and 2), and by intermediate brackets, one of

which 1s shown at 216. The imtermecdhate
brackets 216 are provided with upward ex-
tensions 217 which are secured under the

serews 219, and with feet 218 resting upon

the key bottom. Hence by removing the
serews clamping the flanges 127, 126, the
tubes 220 and the screws 219, the chamber
198, box 171, rail 179, and their connected
parts, may be removed independently of the
niano action. The tube 220 is flexible and
connects from the passage 143 to the lever
312,

The construction of the key, its attached
and codperating parts will now be described.
To the key 9 there is secured a block 221 (see
Fie. 16), having grooves in the side thereof
in which are glued the uprights 222, 224.
The upright 222 is slotted at its upper end,
and in this slot on the pin 227 is pivoted 1n
the usual manner a lever, which conststs of
the wood portion 224, in which 1s screwed
the wire 225, on the outer end of which 1s
secured the metallic portion 226. This lever
is used ag a means for deteymining the

95

100

105

110

116

amount of power applied to the sounding

means, and 1t is herein referred to as an 1n-
ertia-controlled means for the fallowing rea-
sons. 1t will be noted. by a reference to Ifig.
16, that the spring 247 keeps the lever 224 1n
the position shown in Ifig. 1, and tends to
return it to that position after each displace-
ment thervefrom, and the tension of the
spring 247, which is applied to the lever 224
on the right of the pivot 227 is great enough
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“to overcome the cffect of oravity on the
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and 234 and the horn
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45

spectivelv.

D9

' 60

‘moves upward

weight 2206 which is o ttached to the lever 224
on the r1ght of the pivot 927. Hence grav ity
annot move the lever 224, but when thu ¢ 18
a quick depression of tue front end of the
key 9 the inertia of the weight 226 causes the
lever 224 to turn around its center of mass
against the tension of the spring 247, and
since only the ertia of the weight causes
this movement of the lever 224 from itg ini-
tial position to another of its effective posi-
tions the term “inertia-controlled means” is
applied to the lever 224,
- The wood portion 224 is 1)10\1ded with

the eccentric upper portion 228 provided

with a pad 229, which extends downwardly,
as at 230, 231, W’lhh the three steps 232, 233
235 to which 18 secured
the silk cord 236. A vad 237 15 secured be-
tween the step 232 and horn 235. The metal-
lic portion 226 is formed with a curved top
238, two depending lugs 239 and 240 between

which is a straight portion provided with a -

pacd 241. In the outside of the lug 239 a
V-shaped depression 242 is formed. The
metallic portion 226 1s shaped so that the
center of gravity of 1t and the wood porticn
224 shall be approximately at the point 243,
which 1s so placed that a full movement of
the parts 224 and 226 on the pin 227 shall
move the point 243 from a point just above
the line 244, as shown in Fig. 1, to an equal
distance below said line. The line 244 is
drawn through the point 246 which ig the
fulerum when the inertia controlled means
1s being used and the center of the pin 227.
A pad 245 on the block 221 limits the down-
ward movement of the inertia controlled
means. ' -
- The spring 947 has one end secured in the
cord 2306, and its other end is secured o
, a Telt washer 249
being interposed between the spring and
block to prevent rattiing. The block 221 1s
cut away, as at 250, 251, for the reception of
the washer 249 and end of the spring 247, re-
A slot 252 is provided in the
upright 223 for the passage of the spring
‘)17 |
The wood part 224 is shaped to perform

1ts necessary functions, and the metallic part

226 is shaped to blmﬂ the center of gravity

of the two parts combined at a point 243,

which 1s }:)Lu;ed with reference to the line

through 246, 227, as before noted, and at
sich El'dlStﬂIlCB from the point 227, that 1f it

(the point 243) were considered to remain

stationary ’W,ﬁlﬂe the inner end of the key
, the mertia controlled means
would turn suﬂlmently on 1ts pivot before
the pad 229 strikes the wire 187, s to allow
the pac 256 t() abut on the face of the step

34, as before explained with reference to
tﬂe hardest blow struck by the performer.

The spring 247 is to be adjusted by the

-*01 co of said spring acting on said lever

“which

7

serew 243, so that the lightest blow used by
the per former il cause the valve 163 to

be moved to the position corresponding to
the pad 250 resting against the pad 237;
and the spring 247 is to be so shaped, that
its teugi(m will inerease in stich a demm Qs
it 18 {lexed that the heaviest blow str ek by
the performer will cause the pad 256 to abut
on the face of the step 234, as before ex-
plained. It 1s evident from the preceding

that the power necessary to move the mertia-

controlled means or lever 224 bodily with
the }:GV 1s communicated to the said means
through the pivot 227 and spring 247. Tt
1s also evident that the said lever 224 turns
around 1ts center of gravity at 243 When 1ts

pivot 227 18 moved 1.;11)1(113? upwar d by the

the
24
1s sutheient to cmge 1t to move through
space bodily with the key. When this hfap-*

I{e , thus flexing the Spring 247 until

pens the pad 256 vests in the appropriate

notch Letween the steps on the part 2206;
thus preventing the spring 247 from ro-
tracting the lever 224, the rest of the key
stioke 1s completed and the valve 163 1s
moved an amount corespondmﬂ to the
amount the lever 224 has moved on its pivot
227, which amount varies WlI}h the speed of
the 11(‘3}?.

in order to insure regularity of acjust-
ment of the springs 247, the notch 242 is pro-

vided in the pfut 226 and a light and a

heavy weight each having hooks = f:hpted to
hang in said notch 242 are to be used, the
11“11
”i‘? the smmn 247 is to be acdjusted so that
the pad 237 will just leave the pad 256, then
this weight being removed and s hmwv one
substitnted, the lever 994 should De moved
so that the
face of the 51;01) 23+ The {irst test insures a
proper initial adjustment of the sp“mg 247,
the last test insures that the spring 247 in-
creases 1ts tension at the proper rate. While
L have indicated means for assuring the cor-

rect velative tensions of the spring 247, T

have not specified the absolute amounts, as
these can be made any amount desirable.
While 1 have shown thiee steps 232, 233

and 254, on the part 224, giving four work-
ng ]J()Sltmns of sume, this number of steps
and consequent wor king positions may be in-
creasedd or dimunished at will. The length
ot the steps, in a line at right angles to the
line drawn through their corners and the

yivot 227 may also be increased or dimin-

ished at. will, to 1ncrease or diminish the
speed 1eqnued on the key to produce the
corresponding movement of the 1nertia con-
trolled means.

Lhe upnght 223 has a recess at its top, in
, andl on the pivot 253, 1s arranged in
the usnal manner the lever 254, which con-
sists of the portion 255, padded as at 256,

t weight first being hoohed in the not(,h .

pad 236 will just abut on the
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to coact with the pad 237, and steps 238, 264
and 235, and as at 257 to coact with the rail
258 at the rear of the portion 255 of the
lever 254 there are upwardly and down-
wardly extending parts 259, 260, terminat-
ing at their right hand junction i ¥ig. 16
in the extension having the downwardly ex-
tending convex portion 261 and the concave
top 262 in which 1s a slot 263 for the recep-
tion of the spring 264. The parts 259, 260
are shaped to approximately balance the
lever 254 on the pivot 253, and the convex
portion 261 is arranged to contact with the
pad 265 on the button 266, adjustably mount-
ed on the stud 267, which 1s secured 1n the
rail 268, the rail 268 extending from side to
side of the key board, as shown 1n If1g. 2,
and there being a stud 267 and button 266,
one of which 1s shown in said figure, for
each element of the piano action. The rail
268 1g provided with downwardly extending
lugs 269 having slots through which pass
the screws 270 by which the rail 268 15 ad-
justably secured to blocks 271 mounted on
the key frame 3. ' o
- The springs 264 are secured in the rail
272, which is supported from the rail 2638 by
the wires 273, shown in Figs. 1, 1* and 2, of
which there may be as many as desired.

The rail 274 1s provided with lugs similar to

269, by which 1t is adjustably mounted on
the block 271 (see Fig. 3). The rails 272
and 274 mayv be supported in the positions
shown in anv approved manner. The rail
275 1s adjustably secured to the lower rail
276 of the pilano action, as explained in the
patent above referred to, and when the parts
are in the position shown in Figs. 1 and 1*
the pad on the rail 275 is struck by the block
277 secured to the key 9, thus limiting the
upward movement of the inner end of the
kev; and when the parts are in the position
shown in Figs. 3, 3% and 16, the pad 1s struck
bv the key 9; hence the upward movement
of the inner end of the key 9 1s greater in the
latter case than in the former by the thick-
ness of the block 277.

The rail 258 (see Figs. 1, 2, 3, 5, 16 and
17) extends across the levers 254 which cor-
respond to the elements of the plano action
from the extreme treble of the piano, to the
clement immediately to the right of the sep-
tum 158, inclusive, and a similar rail 278
extends across the remaining levers 254.
The rails 258 and 278 being similarly mount-
ed and controlled, the parts pertaining to
rail 258 only will be described. The rail
258 1s carried by arms 279, see Fi1gs. 3 and
32, which extend downwardly toward the
left, are Dbent at right angles and pass
through the bushed bearing blocks similar to
280, secured to the block 271, and one of
these arms extends forwardly to form the
lever arm 281, which rests against the stop
282 in the block 271. The lever arm 281 1s
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bent at its outer end to form the horizontal
extension 283. The duplication of the arms
279 being familiar in the art has not been
llustrated. The keys are recessed, as at
284, to provide clearance for the metallic
part 226 of the inertia-controlled means
when 1t 1s in its lowest position, and the
white keys 2 are recessed as at 285, to pro-
vide clearance around the head of the ad-
justing screw 286 which 1s threaded through
the kev 9 and serves to adjust the pad 287
on the underside thereof. A similar recess
1s provided in the black keys 10 for clearance
around the screw 288, which serves to adjust
the pad 289 on the underside thereof.
Fulerum rails 290, 291 extend immediately
under the keys and slightly beyond the sides
of the key frame 3. Near the extremities of
the fulerum rails 290, 291, they are provided
with arms 292 having bent ends which work
looselv in the bushed bearing blocks 293 se-
cared to the key bottom. Inclines 294, of

“which there mayv be as many as destred, are

secured to the key frame 3. An octave 1
length of the fulcrum rails 290 and 291 1s
shown in Figs. 7, 8 and 9. 290 1s shown as
having projections marked C sharp to C
sharp which are adapted to contact with the
pads 289 on the corresponding black keys

“when the parts are in the position shown in

Figs. 3 and 3* The cut away portions of
the rail 290 between the ralsed portions
marked C sharp to C sharp are to provide
clearance around the white keys. The pro-
jections on the rail 291 marked C to C and
the cut away portions between same per-
form similar functions to the white and
black keys, respectively.

The white and black keys are to be bal-
anced in the usual manner by lead weights,
as at 294* in the white key 9, so that when
resting on the bars 290 and 291, there shall
be the proper resistance to the downward
movement of the front end of the key, and
ns this amount of balancing would be too
oreat when the keys are working on the
washers 17 as fulerums, the spring 22 1s ar-
ranged to bear downwardly upon the link 23
of the piano action, and thus make the re-

sistance to movement of the front end of the

key the same whether the parts are i the
positions shown in Figs. 1, 1#, or 8, 3*. The
spring 22 also serves to cause a rapid expan-
sion of the bellows 194,

To control the air in the air chamber 128,
the following means are provided, which
heing the same for the bass and treble sec-
tions will be described only with reference
to the latter. 295 (see Figs. 1, 2, 6, 29 and
34) represents a knee lever placed adjacent
the right knee of the performer, a similar
lever 296 being placed adjacent the left knee
of the performer. The lever 295 1s pivoted
on a vertical pin 297 secured in the casting
298, which is fastened to the underside of
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the key bottom. - A stick 299 is provided
with a pin 300 which fi
-~ 1n the lever 295 between which and the stick
299 a felt washer is placed. The stick 299 is

provided with a hole in its right hand end

which is journaled on the bent end of the
lever 301, which extends upwardly, through
~a hole 302 in the key bottom, toward the

- 11ght, and is bent at right angles to form the

10-
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40

Jever 312,

bearing portion 303, which is journaled in
the bushed bearing block 304 attached to the

side of the piano. The bearing portion 303

extends inwardly and is bent at right angles -

to 1tself and the lever 301 to form the lever

5 505, upon the bent end of which the connect-

1ng rod 307 is journaled. Leather nuts 308
retain the stick 299 and rod 307 in place on

their respective levers. The rod 307 is pro-
vided with padded extension 309 which rests
- 20

under the horizontal extension 283 of the
lever 281 and at its top end with a similar

~extension 310 having a pad which normally

rests on the pad 811 of the lever 312 the pad
upon the extension 310 holding the lever 312

~an the position shown in Fig. 1. The top

end of the rod 307 is guided by the bushed
bearing block 313, secured to the side of the
plano. A spring 314 having one end secured
to the block 315, which 1s fastened to the

side of the piano, and having its other end
bearing on a pad on the top of the rod 307
~serves to return this rod, and its connected
- parts to the positions shown in Figs. 1, 12

and 2 after each displacement therefrom. A

block 816 stops the lever 295 at the limit of

1ts movement toward the left in FFig. 2.

The upright 317 (see Figs. 1, 12, 2, 3, 3s,
0, 12 and 13) 1s secured to the air trunk 128,
and 1s provided with a recess in its top, in
which, and on the pivot 318, is mounted the
A spring 319 normally tends to

~ press the left hand end of the lever 812 in

45 .

60
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- Hig. 3upwardly. Near the right hand end of

the lever 312 there is threaded through the
same the adjusting screw 320, having on its
outer end the padded button 321. Between
the screw 320 and the pivot 318 there is a
semleylindrical offset 322 on the lever 312,
1n which is the hole 323, which communi-

ates with the tube 220, The offset 322 is
provided to present a good contacting sur-
b

Tace to the padded button 3235 mounted on

the stem 155 of the valve 154.

Ifigs. 29 to 38, inclusive, show a variation
from the construction heretofore explained.
These variations are intended to provide
means for obtalning independent crescendos
with each key, and also to provide means
for sustaining notes at will, even though the

corresponding keys are released.
higuves, only the variations from the preced-

1ng construction and sufficient of the preced-

Ing construction to show the relation of
same to the variations are shown, the rest of

‘the censtruction remaining unaltered, ex-

ts- loosely 1n a hole

In these

O

cepting that the rails 258, 278, and their
appurtenances, ave dispensed with.

The 1ncline 294 in Figs. 29, 80 and 32 s

made higher than the incline 294 shown in

i1g. 16, to raise the white key 9 from the
washer 17, as shown in Ifig. 30, thus raising

the front end of the key 9 in order to permit
of a greater depth of movement, before the
key strikes the washer 16. The black key 10
and 1ts fulcrum rail 290 are not shown in
Figs. 29, 30 and 32, but they are similar in
construction to the construction of the white
key 9 and its fulerum rail 291, and the latter
construction only will be deseribed. :

In order to permit of the greater upward

movement or the inner end of the key occa-
sioned by this greater depth of movement

ot the front end of same, the rail 268 in Fig.
16 18 replaced by the flat strip 326 in Fig. 30,
the block 221 is made thinner, and a recess

A recess 327 is also pro-
vided 11 the bottom side of the key to pro-
vide clearance around the rail 828, when the
parts are 1n the position shown in Iigs. 29
and 31. The rail 328 is padded on its upper
ecdge and extends under all the white keys 9,
and black keys 10, of the piano from the
last treble key of the piano, to the key in-
clusive which operates the valve 163 im-

~mediately to the right of the septum 158

(see Iig. 2), and a similar rail, not shown,
extends under all the white keys 9, and black
keys 10, from the key which operates the
valve 163 immediately to the left of the
septum 1568 to the first bass key inclusive.
The rail 328 1s hinged to a series of blocks
secured to the key  bottom, one of these
blocks being shown at 329, and at its right
nand end is provided with a lever 830 affixed
thereto and connected as at 332, by the rod
831, with the lever 834, as at 833, which
lever 1s affixed to the rail 335, which exiends
over the rear ends of the same keys that the
rail 328 extends under the front end of.
The rail 333 1s padded on its lower edge and

1s hinged to the rail 326 which serves the

same purpose as the rail 276 in Figs. 1 and

1%, but 1s made approximately rectangular
in section, so that the rail 337 mayv be se-
cured to the underside thereof. The inner

~end of the key 9 is eurved as at 338 to co-

operate with the rail 335. A block 889 is
secured to the side of the piano, and a lever
340 15 Tulerumed thereon, as at 341. The in-
ner end of the lever 340 extends over the
extension 309 of the bar 807. The outer end
ot the lever 340 is connected to the lever 330,
as at o042, . | I |

A rod 343, having an adjustable button
a4t for contacting with the curved portion

568 of the key, slides loosely through a

bushed hole in the rail 337, and a similar
hole m the rail 345, aflixed to the rail 846,
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269 18 provided in the inner end of the key

to provide clearance around the foot 19, of
- the abstract 20.
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action. The rod 343 carries at its top the
padded button 388, which rests against the

rail 345, and serves to 111111t the downw ard

movement of the rod 843. - The button 388
1s arranged to str 1ke the incline 347 on the
wire 34 8 secured in the damper lever 549
The 181;61 350 is cut off, as at 351, since the

~damper lever is oper: ated duectel}f from the

os, 1

key and not twm hd lever, as m g

and 1%, .
A complessmn Spring 352, placed between

the lever 340 and kev bottom 2, serves to

keep the lever 840 in the posnlon shown in
Figs. 29, 33, 34 and 35, and to restore 1t to
this posﬂblon after the knee lever 295 has

been. Il’lOT"ed tow ard the, 1eit and then re-

leased.
The upww "

35, 18- prevented by the washer 353 between

lld lever and the lever 330 coming 1nto con-
tact with the pad 854 in the cur ved recess
on the underside of the bar 551, see Ig. 35,
which 1s a view of these parts, as shown 1

g, 33, taleen from the right.

A 1ecess 355, shown 1n Ifigs. 29 and oi 1S
provided in the key bottom for clear‘lnce
around the levers 340 and 330, when then

junction is in the lowest 1)051t10n and the

wires 292 near the ends of the rods 290 and
‘791 are moved toward the center of the

pilano, so that they and the bem g 293 tor

same shall clear the recess 855 he key
frame 3 is notched, as at 356, to clear the
wires 292 and bearing 2938.

To the lever 178 there is pivoted, as by
the pin 857, a lever consisting of a thin strip
358, to which are oiued the block 359, which
and revolubly mounted
on the pin 357 in the usual manner, and the
block 361, which is notched and plowded

with a pad 360 adapted to normally rest

against the forward ehtensmn 362 of the
lever 178 under tension from the spring 363.
The outer end of the block 361 1s curved to
a point 364.

‘A rail 365 extends from 81de to 51de of the
piano, being supported on the sides of the

piano, in any approved manner, and ralls,
one of which is shown at 366, are hinged
to the rail 365.
the levers 178 which are operated by the
same keys as ave controlled by the rails 528
and 335, and the rail stmilar to 366, above
noted, is to control the remaining levers 178.
The rail 366 is provided on its inner face
with a leather covering 367, which also ex-
tends around the pointed rib 368. Behind

the covering 367, in a suitable recess in the

rail 366, is a Iesﬂlent felt pad 369. This re-
Cess 18 SO shaped that When the rail 366 1s

in the operated position, as shown in Figs.

37 and 388, the Workmg_iac_(_,_._or the covering

movement of the end of the
lever 340 which 1s connected to the lever 330,
‘beyond the position shown in Figs. 29 and

The rail 366 1s to control

1,155,209 -

367 shall be'substa.ntiall_y a cylindrical sur-

face, having the center of motion of the
lever 178 for a center. _

~In the construction shown in Ifigs. 29 to
36, the block 316, heretofore described, 1s
1epl.;1ced by a block 370, having a pad 371

for hmiting the movement toward the left

of the knee lever 295. Secured to the under
side of the key bottom, and tulcrumed there-
to, as on the screw 372 is the bell crank 373
which has a horizontally extending arm 374
terminating in a laterally extending knee
bar 375 provided on its top with the pad
376. - The upwardly extending arm 377 of
the bell crank 373 is made thm as at 378,
to pass between the keys, and 1s plovl_ded
::1t its top with the nose 379, which bears

against the pad 380 on the rail 366. A
51:}1'1110' 381 1s secured to the rail 365, and
bearing on a pad 382 secured to the rail 366
serves to keep the pad 380 against the nose

379, and press the arm 377 of the bell crank

378 against the pad 383, which 1s secured
in a slot in the key bottom and serves to
linit the outer movement ot the airm 377.
A slot 384 15 cut 1n the knee lever 295 to
2fford clearance around the knee bar 375.
A knee bar similar to 375 1s placed adja-

cent to the knee lever 296 and controls the

rail similar to 366 above noted.

The adjustment and operation of my 1m-
proved device as 1111131:1.;Lted in Figs. 1 to
28 1nclusive, are as tollows — When the
p{u ts ave sut, as 1s shown in Figs. 1, 123, 2,

L, 10 and 11, the performer can play upon
the keys and operate the piano action in the
usual manner, the keys working on the
washers 17 as fulerums, and the inner ends
of the keys only having sufficient upward
mevement to operate the piano action, which
nrovement 1s not sufhicient to cause the pad
229 to strike the curved portion 188 of the

valve operating wire 187, as shown in Fig.

16, The performer can also operate the
pedal 36 to actuate the hammer rest rail
for producing a sott expression; he can op-
erate the pedal 32 to actuate the damper
litter rail 30; and he can operate the pedal
38, which being depressed only to the posi-
tion shown dotted 1n If1g. 3, operates the
pranissimo rail 39. The tones produced,
during the setting of the parts as shown in
Fies, 1, 13, 2, i, 10 and 11, will have the
ustal characteristic of piano tone, that is the
rapld fading of same 1in loudness. When.
hmvex er, 1t 1s desired to set the pmts SO

that the piano may produce a fading or

sustained tone at will, the performer presses
the pedal 38 to the poutmn shown 1n full
lines in Fig. 3. This brings the sticks 34
and 75 out of the path of their cooperating
parts on the rail 37 and rod 30, ]G]”.-.hl:‘S the
valve wires 113 and 114, thus releasing the
corresponding valves and enabling  the
wind-inducing mechanism to produce a par-
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tile vacuum in bh% alr trunk 66, as explained
in my U. 8. Patent No.
'iLLleC

036, (63 betore re-
to, and the parts 102, 1(}5 303 79,106
and 107 move the key frame 3-to the pos:t—
tion shown in Fig. 8. The pedal 38 is au-
tomatically held in the ])OSlul(}Tl shown by
the full lines in Fig. 3, when the performer
his feot from same, ag before ex-

When the Ley board 3 is in the
nosition shown in Figs. 3 and 3%, the piano
action cannot be duectly actuated bv the
keys, for the capstan screw 18 passes from
under- the toot 19 of the abstract 20, which
1S plemnted irom dropping by the contact
of the button 26 with the ends 27 of the

 cranked wires 28 and 29 see Figs. 1* and 16;

20

and the lever 924 is in such a posﬂ;}on that

the curved portion 188 of the wire 187 will

be struck by the curved pad 229 near its
mction with the straight portion 231.
‘The movement of the key frame 3 from

 the position ShO‘wn;ﬁ 1gs. 1 and 12, to that

25

30

40
45

50

latter only.
~justed that the pad 287 will
 har 291 when 'Lhe DArts are m tne, position

‘the ftﬂcrum of the
“in-the position shown 1n IF1gs. 1 ﬂnd 12, and

the full operation of the inertia-control

*uG 32,
55 1

shown in Higs.

¥
ect
being the same with reference to bo ﬂ 1"0(:15
will be described -with reference the

The screw 2886 15 to Le so ad-

shown in Figs. 8 and 3% when it is evident

that the point 248 of contact between the

pad 287 and 291 will be the fulecrum of the
key 9, instead of the washer 17, which is
key when the parts are

as the point 246 is closer to the front of
the key 9 than the washer 17, it follows that

the 1nner end of the i Key ‘ﬁlﬂ nave a greater

upwm"d movement when the parts ave in

‘the position shown in Figs. 1 and 1% sinee”
the &epth of movement of the front md of

This

the key 1s the same in both cases.

oreater movement of the inner end of the

L
for

Lev 1s provided to give sufficient space

ed
means on 1ts pivot 227 before the pad 229
strikes the wire 187. -
The parts being in the poﬁltmn shown in
Iig. 3, with the emﬂptmn of the lever 312
W hlGh is to be considered as being in the
position shown in Figs. 1 and 12 until moved
therefrom, as hereinafter explained, the
performer places his feet upon the )edﬁJs
depresses and releases them alter-
“telv m- the, manner customary with or-
gans, plwerjmnos ete. During release the

springs 123 restore the pedals 36 and 82

to the position shown in Fig. 1. Thig oper-

- 60

-1(‘*?"’ J

ation of the pe edals 36 fmd 32 pmduces N

partial vacium in the air trunks 66, 124,
Lhere are two air trunks correspond-
g to the air trunls 124 and 125 situated

-..l--.n.l'

on the left side of the piano as shown in
Tio. 9. Since the fzd]rstment and opera-.
' tmn of tlo pmno are the same for the heble

Iﬁt;{:}ﬂ

| L“:Ju-; the ICﬂtﬂL,l (He* the recess

ber

3 and 32, moves the mchneq |
294 under the rOUS ‘?’90 wﬂd 291+ the e

just touch the

'T"l.lve 163 S]_lohbl t]

28 toward the rig

-

¥
1.

and vass sections., the adjustment aud oper-

]

+hf“~ ‘treble section only.
mce the chamber

thrmgh the passage 139

131, and the latt

the passage 130 with the a

138  communicates
with the chamber

follows that a partial vacnum also exists
m the chambers 131 and 138, pass age 135
and recess 1335 and tl‘!e external air com-

ing mto the recess 141 through the pasc;.fwe_

lEg tube 220 and hole 323, raises the leathe:
over the recess 141, jalses t-ne block 142 and
valve 10{ thug Lﬂlmn‘mtmf)‘ the cozmectmn

F the *“#f-:a:: oe 135 mml 'LCES 33 with the
partia  vacuum and placing them in com-
111‘:,11110‘11,1011 with the exter ]1*11 a1r, - whieh

;; S LIl l]

ralges the block 1234 and valve 155_'
128 with the e
nort 157, and pl eing it In communication
with the vartial vacuum through the port
153, hence a partial vacuum is maintained
1n the chamber 128, 7% WIJ be noted that
although the valve 154 is in 1ts highest po-
sifion, The button 823 on the end of its stem
will not close the hole 823 in the lever 312,
a8 this is in the position shown in Tigs. 1
and 12

A gentle upward movement of the inner
end of the kejr causes tne pad 229, near its
junction with 231, t0 stmke the curved POr-

tion 188 of the Wn'e 187, "This raises the

wire 168, thus putting the corresponding
channel 191 1 communication with the par-

will be deseribed ‘mth refervence to

. thus
termuinating the conne (,t}on of. the a1r cham-
xternal air through the

irough the lever 178 and

70

ter communicates through
air trunk 1925, it

80

85

100

tial vacuum through the port 159. The rise

of the valve 163 qllm'vs the valve 172 to close

the port 169 in the bottem board 170 of the

channel box 171, thus terminating the
nection of the S‘lll’le with the external air.
The slight cpening of the port 159 by the
valve 163 permits the air in the correspond-
ing striker bellows 194 to be slowly ex-

COI1-

haustecL and a teeble blow is struck by the

hammer 65, and the damper being held off
the string in the usual manner. the st1IIng
vibrates producmo the ordinary fmlmo tone
as long as it is able to, should the front end

of the key be held down or as long as the

key 1s held down should it be released be-
fore the tone has died away. When the

striker bellows 194 1is exhausted the board

196 approaches the board 195, See g, 17,
the block 213 pull

ht, thus raising its end 27.
the button 26 and the abstract 90 thus caus-
1ng the hqmmei 65 to qt 1ke the bhw When
the key 9 is l'eleased Uﬂe valve 163 closes the
port 139 and the valve 172 opens the port

169, thus terminating the connection of the
ancl 1}111-“1116,

c*hmwel 191 with the vacuilm
1t 1In communication with the exter nql a1,
the striker bellows 194 :lpmd_s and the ac-

s the top 219 oi thﬂ wire .

195

110

-
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I
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ward, when the inner end of the ke y ter-
_mmfl,tes 1ts downward movement py strik-

15

20

25

30

35
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45
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tion parts return to the pos1t1011 shown 1n
I'igs. 1 and 1, ready to strike another blow.
“711116 the 1‘:ey 3 is rewrning to 1ts 1mitial
position the part 261 of the lever 254 strikes

the pad 264, and the lever 254 is forced into
the posﬂzlon shown in Figs. 1 and 1?, and

the spring 247 returns the mertm controlled
means to the pesitions shown in said figures.
In order to prevent the inertia of the me-
tallic part 226 from moving same down-

ing the pad 110, the rail 274 is adjusted to

]ust touch the md 241 on the metqlhc part
226.
Should the performel strike a blow some-

what harder than that above noted, the in-

ner end of the key will rise much # faster than

before, and this 1ncreased 'Velocity being com-

municated to the inertia-controlled means,

formed by the wood part 224 and the mebal-

lic part 226, through the pivot 227 whose

locusis a cirele havi ing 246 foir & center duirmg
the early part of the kev movement, canses
the inertia-controlled means to turn on 1ts
pivot 227 to the position shown 1n ¥ig. 16;
at the same time the spring 264 causes the
lever 254 to turn on its pivot 253 and brings
the pad 256 into the notch between the steps
233 and 234, thus p reventing the return b

the spring 247 of the 11161131& - controlled
means to the position shown mn Figs. 1 and
12, During the remain: "’10 p‘ﬂb of the key
movement, the pad 229 is brought mto con-
tact with the wire 187, the pmt 169 closed,
and the valve 163 lifted a greater mnount
than before, since the part 998 is eccentric

to the prOt 227 and the poltmn of the pad
229 near 230, which portion strikes the wire

187 is ffuther from the pivot 227 than the

portion of the pad 229 near 231, which

struck the wire 187 in the preceding -
stance. This greater hift of the valve 163,
by reason of its tapered sides 165, opens a
creater area of the port 159, the air 1s more

rapidly exhausted from the bellows 194, and
a harder blow is struck by the hammer: G35,
the tone produced having the characteristics
before noted, and when the Key 1s 1elel%d
the operation is as before. Thus it will !
seen that the Lift of the valve 163 and the
force of the blow struck by the hammer 65,
are functions of the speed impressed by the
performer upon the key 9, the degree of
vacuum maintained in the air chamber 128
remalning constant.

Heretofore there has been but a single
blow of the hammer 65 on the strings for a
single depression of the front end of the
key, the force of the blow being a tunction
of the speed 1mpressed upon the key. 1 will

‘now explain how the performer can change
instantly

from *h}S setting of the instru-

_ ment, t0 one in which the hammer G5 vi-

brates Ia,pldly (the d‘LIllle‘ being lifted be-

1,155,209

fore the hammer strikes the string), strik-

ing the strings a rapid succession of blows
as long as the front end of the key 1s held
down the force of each blow bemg a func-
tion of the speed 1mpressed upon the key.
To do this the performer presses the knee
lever 295 to the position shown dotted at
387; this pushes the stick 299 and lever 301
to the position shown dotted in Fig. 2; this
ralses the arm 305, and this movement of the
arm 805 raises the bar 307 to the position
shown 1n FFigs. 3 and 3% During this move-
ment of the bar 307 the extension 310 re-
leases the lever 311, and the spring 319
forces said lever toward the position shown
in Figs. 3 and 3* until the offset 322 strikes
the button 325, thus closing the hole 323 and
cutting off the external air from the tube

220, passage 143, chamber 146, and recess
141, in all of which a ]gal*tia.l vacuum IS
created, since the air therein 1s partially re-
moved through the usual vent hole 145; this

causes the valve 137 to drop, terminating the

connection of the port 136, passage 135 and re-
cess 133 with the atmospherm air, and placing
them in communication with the partial vacu-
nm in the chamber 138 ; this causes the valve
154 to drop, terminating the connection of
the chamber 128 with the partial vacuum,
and placing 1t 1n communication with the ex-
ternal air. While the valve 154 1s dropping,

the offset 322 follows the button 325 until
“the button 321 strikes the guide 156, when

further downward movement of the lever

212 being prevented, the button 325, during
the further downward movement of . the
valve 154, leaves the offset 322, thus opening
the hole 3‘)3 when the ‘Ltmospherlc alr rush-
Fotey thlough the hole 323 raises the valve
137 , as before explained, which causes the

alve 154 to be raised which again closesthe
port from 128 to the external air and opens
the port 153 to the partial vacuum. During
the raising of the valve 154, the button 325
closes the hole 823, causing the valve 137 to
again drop, which causes the valve 154 to
again drop and again change the air cham-
ber 128 from partial vacuum to plenum,
and this cycle 1s repeated indeﬁnitely.
Thus as long as the knee lever 295 is held in
the position 7387, the valve 154 wﬂl continue
to vibrate rapidly and change the air cham-
ber 128 rapidly from plenum to vacuum to
plenum, and the rapidity with which these
changes occur is controlled in a measure by
the adjustment of the screw 820 which on be-

1ng screwed farther down through the lever

312 malkes the button 325 contact with the
offset 322 later in the rise of the valve 154

and defers the dropping of same, as it takes -

an appreciable time for the anr to be re-
moved through the vent 145 from the pas-
sages, ete., In commumnication with the hole
5235 on the serew 320 being moved 1n the

oppoglte duectlon the valve 154 drops :

|
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earlier. The rapidity of the changes is also

regulated by regulating the size of the
chamber 146 by the screw 149, for it is evi-

“dent that the larger said chamber, the slower
1t will il with air when the hole 323 is

open and the slower it will empty when said
hole 1s closed. Hence by regulating the

screws 320 and 149 the most suitable speed
of vibration of the valve 154 may be ob-

tained, and the valve corresponding to 154

- on the other side of the piano may be

brought to vibrate at the same speed.

- Bearing in mind that the air chamber 128

1s rapidly changing from plenum to partial

vacuum to plenum, should the performer

. strike the key a soft blow the valve 168 will
~be slightly opened, as before explained, and

D
o

30

30

40

the corresponding bellows 194 will change
tfrom plenum to vacuum to plenum. In
other words, the bellows board 196 will vi-
brate, causing the hammer 65 to strike a suc-
cession ot seft blows, giving a soft sustained

tone. Should the performer strike the key
shightly harder, the valve 163 will open,
slightly more, and the hammer 65 will strike
a succession of slightly harder blows, giving

a slightly louder sustained blow, and so on

for the remaining two positions of the in-

ertia controlled means. - _

‘While the piano is emitting a sustained
tone, the key or keys being held down, the
tone of the note or notes sounding may be

increased in loudness by pressing the knee
lever 295 from the position 887 still farther
toward the right in Fig. 2, which causes the

‘bar 307 to rise higher than the position

shown in Iigs. 8 and 3%; this causes the ex-
tension 309 to press upwardly the extension
283 of the lever 281, thus moving the wire
279 and rail 258 to the left, see Figs. 3, 33
and 16. During this movement the rail 258
passes over the top of the levers 224 belong-
mmg to the keys which have not been oper-
ated, strikes the pads 230 on the levers 224
belonging to the keys which have been op-
crated, and moves said levers on their pivots

- 227, thus raising the valve 163, since the top

of the lever 224 is eccentric. =
~ The rail 258 may be moved until the valve

163 1s fully raised, or it may be stopped at

any Intermediate point, thus giving a cre-
scendo which may be sudden or gradual, de-

- pending on the speed with which the knee

o
)

lever 295 is moved. Should the performer,
either before or after the knee lever 295 ig
moved, desire to produce a diminuendo of

~any of or a plurality of the tones sounding,

60 slightly, either gradually or suddenly, de-

this can be accomplished by allowing the
key or keys corresponding thereto to rise

pending on whether a gradual or sudden
cdiminuendo 1s desired. =

It 15 evident that the bass rail 278 can be
operated by the knee swell 296 independ-

18

ently of the treble rail 258, so that notes
may be sounded with a crescendo in the bass
section independently of the notes sounding
in the treble; also, that there may be single

blows for each depression of the keys in

either the bass or treble section, while the
other section is producing sustained tones.
Yor a general crescendo or diminuendo of
all the sustained tones sounding, it is only
necessary to pump harder or softer on the
pedals 36, 32, which produces a greater or
less degree of partial vacuum in the air
trunk 128. -

1

have not shown the usual equalizer in

communication with the pumping means,

but this can be used if desired. |
When it is desired to produce single blows

~of the hammer for each depression of the

key 1n either section, the corresponding knee
lever is allowed to come to the position
shown by full lines in Fig. 2. When it is

65

70

79

80

destred te restore the parts to the positions

- shown 1n Fig. 1, so that the piano can be

played as an ordinary one, the performer
places his toe under the pedal 38, and presses
1t up until the center of the pivot 58 is to
the left of the line joining the center of the
pivots 60 and 54, when the springs before
noted accomplish the rest of the movements
of the parts to the positions shown in Tig. 1.

The construction whose operation has just
been described can produce the following
effects. The kevs in all cases are to be

Pplayed upon with different speeds of attack

for producing the loud or soft effects, and in
case B and the following cases the parts are
as shown 1n Fig. 3, and the pedals 86, 32
are to be pumped as before noted.

A. Parts in position shown in Fig. 1.
Tone evanescent. o

B. Knee levers in positions shown at 295,
296. Tone evanescent. '

90

100

108

(. Knee lever 295 in position shown at

387. Tone evanescent in bass. Tone sus-
tained 1n treble. General crescendo or
diminuendo possible in treble, by a brisk or
slow operation, respectively, of the pedals
36, 82. Diminuendo of any note in treble
possible by simply allowing the finger end
of the corresponding key to rise slightly.
D. Knee lever 296 in position correspond-
ing to 387. Tone sustained in bass. Tone
evanescent 1n treble. - (eneral crescendo or
diminuendo, possible in bass, by a brisk or
slow operation, respectively, of the pedals
36, 32. Diminuendo of any note in bass pos-
sible, by simply allowing the finger end of
the corresponding key to rise slightly.
K. Knee lever 295 in position 387, and
knee lever 296 in position corresponding to
387. Tone sustained in bass and treble.
{(zxeneral crescendo or diminuendo possible in
bass and treble by a brisk or slow operation,

respectively, of the pedals 36, 32, Dimin-
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2 plaved like an ordinary one.

T1ifts the damper from the string.

14

uendo of any note in bass or treble possible
by simply allowing the finger end of the COT'-
responding key to rise shcrhtl 7.
T, Knee lever same as in case K, and other
conditions same. If 295 be moved farther to
the right than 387, crescendo of all notes
sounding 1n treble.

G. Same as I with reference to bass sec-
tion.
- H. Knee levers same as in case E, and
other conditions same. 295 and 296 move as
specified in cases I and G, crescendo of notes
sounding 1n bass and treble.

In cases I, G and H, no crescendo 1s possi-

ble for any note whose valve 163 is in its

highest position, excepting the crescendo ob-
tainable by a brisker oper ation of the pedals

30, 32.

I will now explain the operation of my

improved musical instrument when the
variations shown in IFigs. 29 to 38, inclusive,
are used. When the parts are in the posi-

tion shown in Figs. 29 and 31 which corre-

, the piano 1s
The key 9
works on the washer 7 as a fulerum. When
the key is depressed its motion 1s stopped at
its front end by its washer 16 and at the rear
end by the pad on the bottom edge of the

spond to those shown in If1g. 1

& rail 339, which strikes the offset 27 7 on the

key 9, and duri ing the depression of the key
the recess 327 ‘LﬁOI‘dS clearance around the
rall 9528.
movement of the key 9, the portion 333
strikes the button 344, lifts same and the
button 388 which, striking the incline 347,
When the
parts are in this position the effects marked
A, above, are produced.

‘When the key frame 3 is moved from the
position shown in Figs. 29 and 31, to that
shown in Figs. 30 and 32, which movement
is the same as that which takes place when

~ the key frame is moved from the position
5 shown in Fig. 1 to that shown in Fig. 3, the
rods 290 and 291, only one of whlch 291 is

shown, shide up the mclines 294, Whleh are

“macde somewhﬂt higher than those shown 1n

the preceding ﬁ‘f"ul es, ifting the key 9 from

~ the washer 17, as shown in Fig. 30. The

movement of the key frame 3 also brings the
key 9 forward, so that when it is depressed
its bottom will strike the rail 328, as shown
in Fig. 32, the incline 294 and rfu]s 328 and
335 being so arranged that the movement of
the key will be the same as that of the key
shown in Fig. 3, and the keys can be played
and the effects produced as explained above
m B to E inclusive. It 1s evident that the
damper will be lifted as Iong as the key is
held down independently of the movement

of the lever 350, while the rapid succession
of blows is struck. Should the performer

desire to produce a crescendo of any note or

notes in the treble, which are sounding with-

During the early part of the
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out producing a crescendo independently of
the remaining notes in the treble which may
be sounding steadily or sounding diminu-
enclo, he presses the knee lever 295 shown 1n

ted position shown in Fig. 32; then the per-
former can push the kev whose tone he de-

sires to increase farther down than the p051—

tion shown in Fig. 32, consequently raising
the valve 163 higher and 1ncreasing the tone.
This additional movement of the key 1s de-

termined in extent by the position to which

the rails 328 and 335 are moved. The rail
328 15 of such a height, with reference to the
washer 16, that should the initial blow on

e
£

2[410‘5 29 and 86 toward the 11ght beyond a °
| ])051t1011 corresponding to 387 in ig. 2; this
moves the rails 328 and 335 toward the dot-

75

£0

the kev be the softest possible, (the rail 38

‘being 1n the position shown by full lines in
JM1e. 32), this additional movement will be

suflicient to lift the valve 163 to 1ts highest
position, thus affor dmg‘ means for a cres-
cendo on anv kev in the treble from the
softest to the loudest tone. The bass section
i1s also controlled in a similar manner by a
knee lever similar to 295 in Figs. 29 and 36;
hence a crescendo can be played on any note
independently of all the other notes, and
explained with reference to the construction

shown in Figs. 1 to 28, inclusive, a diminu-

enco can be plaved on any note. It will
also be noted that if the performer desires

to make any note or notes increase gradually

from the softest to the loudest tone, he

presses the appropriate knee lever to the

limit of its movement, thus moving the rails

328 and 335 to the positions shown dotted in

Fig. 32, when the key or keys being slowly
depressed until the tone begins, there will

resilt a gradual or sudden crescendo, de-

pending on the speed with which the key is
depressed after the tone begins.

Should the performer desire to sustain a
note, or notes, in the treble, and the com-
position he 1s rendering requires him to use
both hands in playing other notes, while the
first-mentioned notes are sounding, he first
sounds the first-mentioned notes at the loud-

ness he desires, sav at such a loudness as

would correspond to the position of the lever

178 shown in Fig. 37. Then while holding

the kevs down, he presses upward on the
knee bar 375, which moves the rail 366 to the
position shown in Figs. 37 and 38; then the
point 364 is caught by the leather covering
367, and the levers 178, corresponding to the
note or notes sounding, are prevented from
returning to their initial positions, even
though the performer’s fingers are removed
from the corresponding keys. Thus the
performer can retain these notes sounding
indefinitelv, while he 1s playing other notes,
and the points 364 belonging to these last-
named notes are prevented by the rib 368
from moving Into a position where they
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would be caught by the covering 367: hence
when the correspondine keys are released
these last-mentioned notes will cease. When
the performer desires the first-mentioned
notes to cease, he releases the knee bar 375,
the levers 178 drop to their initial positions

and the notes cease.
A Lknee bar similar to 375 being used to

control the bass sectmn it follows that tones

may be sustained in the bass section inde-

pendently of those in the treble. Hence

when the variations shown in F1gs 29 to
38 are used, the following forms of expres-
slon may be obtained, which are in addition

to those specified in cases A to F:
I. KXnee levers same as in case E, and other
conditions saime, 1f 295 be moved farther to

‘the right than 387, possible crescendo of anv

notes Soundmg In the treble, depending upon
which keys are depressed. .
J. Same as I Wlth reference to bass sec-
tiomn. | |
K. Knee levers same as in case K. and
other COIldlthIlS same, 295 and 296 moved
as specl
any notes sounding in bass and treble, de-
pending upon which keys are depressed
L. Same as 13, but with either or both
knee bhars used and deswed ‘tones held sos-
tenuto.
M. Same as C. _Knee bars used as in L.
N.-Same as D. Knee bar used as in L.
. Same as K. Knee bar used as in L.
Same as I. Knee bar used as in 1.
. Same as J. Knee bar used as in L.
Same as K. Knee bar Used as in L.
In acdditlon to the above, in which the
keys were supposed to be struck a blow of
the appropriate force and then the crescendo
or diminuendo effects afterward obtained,
there are three other effects obtainable as
follows, by pressing the appropriate knee
lever over to its fullest extent first, and then
slowly depressing the key, a crescendo can

wawo

be obtained from the softest to the loudest
tone, and the diminuendo by allowing the

key to come back slowly:

S. 295 pressed fully over, keys in treble
qlowly depressed, loudness of tone 1n treble
varies with depth of key touch.

T. 296 pressed fully over, same as S with
reference to bass.

U. 295 and 296 pressed fully over.
as S and T simultaneous. In S and T the
knee lever not specified may be oper ated 11
any oi the modes before explained.

Thus I am enabled to build a key—bom a

musical instrument having many cap.«lcme%

for expression over those heretoiore In use

as for instance a change of tone color of a_

chord while sounding, “obtained by making

a crescendo or diminuendo on a certain note

or notes of the chord. An inspection of the
recess 327 and curve 338 will render it evi-

jed in cases 1 and J, crescendo of

trills,

- INealls,

Same

1S

cent that the key frame 3 can be moved from
the position shown in Iig. 29 to that shown
in Fig. 30, even though the keys may have
been struck and held “down when the parts
were as shown 1n ¥ig. 29, for it is evident

that when the key frame 8 is moved, the

key 9 will readily move with reference to
1ts controlling rails from the position shown
in IFig. 31 to that shown in Fig. 32.

While the construction shown has many
capacities for expression many of these ca-
pacities may be dispensed with in making
eomme*# ctal 1nstruments and the same ren-

dered favorably comparable as regards sim-
phmty with the pianos and organs in gen-
eral use. These elisions being of a nature
readily discernible to those skilled in the
art to which this invention relates, will not
be described.

While a musical mstrument of this type,
equipped with the variations shown in Figs.
29 to 38, would appear to entail an inordi-
nate amount of labor on the performer, the
reverse 1s the case, for the mnstrument sus-
tains its own tone, and the periormer, being
relieved from the T necessity of akl_ng the
rapid  succession of chords, ete.,
which are necessary in playing the ordinary
piano te cover up the defects of the instru-

ment and keep the ear filled with music,

can devote his attention exclusively to the
expression of the composition he is render-

g,

While I have shown the tone-producing
means divided into but two sections for pur-
poses of control, more sections may be made
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if desired, the number of controiling means

being correspondingly increased.

1 have shown the pedals 36, 32 as a
of controlling the degree of -
air trunk 198 but T consider any means of
producing & pmtml vacuum 1in the trunk
128, the C160'1 ee of which 1s under the control
of the performer, to be within the scope of

my mvention.

While I have shown a 1"f1p1dly vibr ating
hammer for sustaining the tone of _the
strings, I do not desire o be limited to this

source of powe“r for maintaining the vibra-
tions of the strings. and in which the loud-
ness of tone is a function of the speed 1m-
pressed upon the controlling means bv the
performer, or other means, The intensity of
the source of energy, or both, I consider to

“be within the scope of my invention. It is
~evident that the amplitude of vibration of
the strings may depend upon the speed of

operation c¢f the lrey, upon the depth of
movement of the key or on both.

1 claim as new —

1. In o musieal instrument, the combina-
tion o1 selecting means. btl]llU’S.. a source of
cnergy for v 11)1 fzunﬂ sald Sfunﬂs. and menns

means
vacuum 1n the

any stringed 1nstrument having a
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_ opemtm : swbct;,u**t}ullv as described.

for apnlying power frrom said source to said
stum_gb., the amount of power depending
upon the speed of the selecting means and
being uniform at will during any part of
the time said means is held in the operative
poesition. substantially as described.

2. In a musical mstrument the combina-
ticn of selecting means, strings, a source of
energy for v 1111'{,11:1110 said strings, and means
for \".;mfmb the fmce derived from said
source and applied to said strings, the force

applied depending upoen the Speed of the
selnctm@ means and continuing uniform at
wili dmmﬂ any part of the operation of the
%{31901:1110 means, substantially as described.

_In a musical instrunment, the combina-
tmn ot selecting means, strings, and means
for applying power to said strings, the
amount of power depending upon the speed
of the selectmo means and being uniform at
will during any part of the time said means
is held in the operative position, substan-
tially as described.

4. In a musical mnstrument the combina-
ticn of selecting means, strings, a source of
power and mechanism ope“ated thereby for
continuously vibrating said strings, and
means for varving the flmphfude of vibra-
tion depending upon the speed of the select-
m;; means, subs antially as described.

5. Im a musical mstrument the cembina-
tm n of selecting means, strings, means for

continuonsly Tﬂ)mtmg said tlmos with an

amnlltllde of vibration depmdmﬂ upcen the
qpﬂed of the selecting means, 1“-d for in-
creasing said amplitude at the will of the

6. In a musical instrument the combina-

tion of se le(,tmg; means, strings, means for

sontinuously vibrating said str ings with an
amplitude of vibr ation depbndmﬂ upon the
sneod of the selecting means, and for de-
reasing said flmphtnde at the will of the

{Jpa ator, substantially as described.
In 2 musical instrument the combinga-
tmn of strings. kevs, a lever carried by each

of said lzeys., and nieans for sounding said

strines loudly or softly depencding on the
extent of movement of said lever with vef-
erence to said key, substantially as de-
cribed.

Q. In a musical instrument the combina-
tion of selecting means, strings, a hammer,
a2 scurce of power for operating said ham-
mer. and means for causing Emd hammer to
strile said strings a plurality of blows for
ench operation (;t the s 1ect1110 means., the

force of each blow Dbeing deplndent upon

the speed c¢f the selecting means, substan-
tlally ae deseribed.

9."Tn a musical instrument the combina-
tion of selecting means, strings, and ineans
for continuonsiy "ﬂuatmﬂ' fnd Stlll]ﬂS with

an amplitude of 1*1b1at10n dependm@ first
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upon the speed and afterward upen the pe-
sition of the aeh@tmﬁ means. substantially
as described.

10. In a musieal mstrument the combina-
tion of selecting means, strings, a hammer,
and means for causing said hammer to
strike said strings at will, either a single
blew or a ])lumhtv of hlow,&s for deh oper-
ation of the selecting means, and independ-
ent of the duration of said operation, the
force of each blow being dependent upen
the speed communicated to the selecting
means. stibstantially as described.

11. In a musical instrument the combina-
tion of selecting means, strings, a hammer.
and means tor causing sald hammer to
strike said strings at will, either a single
bilow or a p]umhfv of blows for each oper-
ation of the selecting means, the force of
each hlow Deing dependent upon the speed

-aud extent of movement of the %electmﬂ

means, stthstantially as described.

19. Tn a musical instrument the combina-.

tion of selecting means, strings, a source of
energy for vibr fltmﬂ' cmd strings, and means
for applylng power from sald source to
sald strings, the amount of power depending
upon the speed and extent of movement of
the selecting means and the length of time
said means 1s held 1n the ()pemted position.
substantiallv as described.

13. In a musical instrument the combina-
tion of selecting means. a string. a hammer,
a source of power for operating said ham-
mer, and means for causing said hammer to
strike said strime at will elthE‘l a single blow
or a plurality of blows for each opemtmn
of the selecting means, the force of each
blow heing dependent upon the extent of

novement of Lhe selecting means, substan-
tially as described. _

14. In a musical instrument the combina-
tion of longitudinally shiftable keys, pedals,
tone-producing means operated by said keys,
tone-modifying means oper ated Dby said
pedals, and means for simultaneously sh]ft-
Mg e .qud kevs in the direction of their length.
and for terminating the operative relation
lﬂt“’i‘i cen sald mod ﬁ"vmﬂ* meang and  said

sadals. snbstantially as deseribed.

15. In a musical mstrument the combina-
tion of sound producing means, a source
of enerey ftor sounding said sound produc-
ing means. kevs and means operated thereby
to sound said sound pr odumnn' means, means
operated by said key to control the sounding
of said sound 1)10(]11('1]](’ means by said
souree of energv., ana means for either
nodifying the operation of said sound pro-
ducing means by said Leva for transmit-
ting energy to said source of energy at will,
subst: mtml]_}f as described.

16. In a musical instirument the combina-
tion of selecting means, strings, a source of

69

70

710

80

85

90

99

100

105

110

115

120

125




Y

10

15

1,155,299

~energy for vibrating said strings, and means

for varying the quantity of energy applied
per unit of time to said strings, the quantity
depending upon the speed and extent of
movement of the selecting means, substan-
tially as described.

17. In & musical instrument the combina-

tion of selecting means, strings, and means
tor applying power to said strings, the
amount of power depending upon the speed

and extent of movement of the selecting

means and the length of time said means is
held 1 the operated position, substantially
as described. -

~18. In a musical instrument the combina-

tion of selecting means, strings, and means
for continuously vibrating said strings with

an amplitude of vibration depending upon

~ the speed and extent of movement of the

20

290

30

35

‘stantially as described.

selecting means, substantially as described.
- 19, In a musical instrument the combina-
tion of selecting means, strings, means for
continuously vibrating said strings with an
mitial amplitude of vibration depending
upon the speed and extent of movement of

the selecting means, and for increasing said

amplitude at the will of the operator, sub-

20. In a musical instrument the combina-

tion of selecting means, strings, means for
continuously vibrating said strings with an

initial amplitude of vibration, depending
first upon the speed and afterward upon
the extent of movement of the selecting
means, and for decreasing said amplitude at

~the will of the operator, substantially as de-

40

45

50

seribed. -

21, In a musical instrument the combina-

tion of strings, selecting means, a pneu-
matic mechanism for vibrating said strings,
a source of air pressure, an air trunk, a port
between said air trunk and said pneumatic
mechanism, a valve to vary the effective
area of sald port, and means for moving
sald valve a variable distance by said select-

1mg means, the distance depending upon the

speed of said selecting means, substantially
as described. '

22, In a musical instrument the combina-
tion of strings, selecting means, a pneu-

- matic mechanism for vibrating said strings,

55

60

a source of air pressure, an air trunk, a port
between said air trunk and said pneumatic
mechanism, a valve to vary the effective area
of said port, and means for moving said

valve a variable distance by said selecting

means, the distance varying first with the
speed and afterward with the extent of
movement of said selecting means, substan-
tially as described. ' |

23. In a musical instrument the combina-
tion of selecting means, strings, a hammer,
and means for causing said hammer to strike
sald strings a plurality of blows for each

L4

operation of the selecting means, the force
of each of the blows being first dependent
upon the speed communicated to and after-

ward upon the extent of movement of the

selecting means, substantially as described.

24. In a musical instrument the combina-
tion of pumpers, strings, pneumatic mecha-
nisms for vibrating said strings, an air trunk
connected to said pumpers, an alr chamber
connected to a plurality of said pneumatic
mechanisms, a port between said air trunk
and air chamber, a valve governing said
port, and means for vibrating said valve by
a source of power at will, substantially as
described. '

26. In a musical instrument the combina-
tion of pumpers, strings, pneumatic mecha-
nisms for vibrating said strings, an air
chamber connected to said pumpers, an air
trunk connected to a plurality of said pneu-
matic mechanisms, a port between said air
trunk and air chamber, a valve governing
said port, means for vibrating said valve by
a source of power at will, and means for ad-
Justing the period of vibration of said valve,
substantially as described.

26. In a musical instrument the combina-
tion of a sound producing means, a key and
connections for manually operating said
sound producing means, a source of energy
for also operating said sound producing
means, means for interrupting the connec-
tion between said key and said sound pro-
ducing means and means for establishing a
controlling relation between the said source
of energy and said key, whereby the appli-

cation of energy from said source to said

sounding means 1s controlled.

27. In a musical instrument the combina-
tion of selecting means, sound producing
means, a source ot energy, means for oper-
ating said sound producing means either by
sald selecting means, or by said source of
cnergy and means for shifting said selecting
means from the position in which it operates
the sound-producing means to that in which
1t controls the operation of said sound pro-
ducing means by said source of energy, sub-
stantially as described.

28. In a musical instrument the combina-
tion of a key, sound producing means op-

futerums for said key for use during its op-
erating and controlling functions, respec-
tively, and means for shifting said key into

~operative relation with either fulerum at

will, substantially as described.
29. In a musical instrument, the combi-
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nation of a key, sound producing means op-

erated or controlled by said key at will,
means for causing sald key to perform

12

elther the operating or controlling functimii

a stop for limiting the movement of the sai

key when said sound producing means is
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operated by said key, a second stop for lim-
iting the movement of the said key when
said sound producing means 1s being con-
trolled by said key, and means for varying
the position of said last-named stop at wﬂl
substantially as described.

30. In a 11111‘%1(,.:11 instrument the combina-
tion of a key, sound producing means, a
hammer controlled by said key, a source of
power for operating said hammer, means
for determining at will whether 2 single
operation of said key shall produce a single
blow or a plurality of blows by said ham-
mer, sald determination bemg independent
of the duration of said operation of said
key, said key having an initial downward
movement for soundmo said single blow and
the first of said plumht‘f of blows, and
means for decreasing the force of the re-
mainder of said plurality of blows by an
upward movement of said key atfter said
initial downward movement, and for in-
creasing the force of the remainder of said
plur %]1ty of blows by a further downward
movement of said Ley after said 1mitial
downward movement. -

31. In a musical instrument the combina-
tion with a key, and means for producing

a tone varying in loudness with the extent
of movement of the key, of means for con-
tinuing the tone at the loudness determined
by the extent of sald movement after the
full release of said key by the hand of the
overator, substantially as described.

32. In a musical instrument the combina-

tion with a key, and means for producing

a tone varving in loudness with the speed
of movement of the kev, of means for con-
tinming the tone at the loudness determined
by the speed of said movement after the

- full release of said key by the hand of the

operator, substantially as described.

33. In a musical instrument the combina-
tion with a key, and means for producing
a tone varving in loudness with the speed

and extent of movement of the kev, of means

for continuing the tone at the loudness de-
termined by the speed and extent of said
movement after the full release of said key
bv the hand of the operator, substantially as
described. _
34. In a musical mstrument the combina-
tion with a key, and with means for pro-
ducing a tone varving in loudness with the
extent of movement of the keyv, of means for
continuing the tone at the loudness deter-
mined by the extent of said movement after
the full release of said kev bv the hand of
the operator, and for increasing said loud-
ness at will, substantially as described. _
35. In a musical instrument, a plurality
of strings, a single selecting means for the
strings of each note means for communi-
catlnﬂ' to said stungs either a single 1m-
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pu] se or a plurality of impulses for a single
operation of said seiecting means, and means

for acting on said connuunuﬂltlng means for

changing at will from the communicating
of a single impulse to the communicating of
a plmahtj of impulses to any predeter-
nmined strings and vice versa.

36. In a musical instrument, the combina-
tion with a hammer, of a key, a plurality of
devices separately operated or controlled by
said key for operating said hammer, and
means for hmiting the movement of said key
at will to the movement required to operate
or control each of said devices separately.

37. In a musical instrument the combina-
tmn of strings, a plurality of pneumatic
mechanisms for vibrating said strings, an
alr chamber connected to said pneumatic
mechanisms, and means operable at will to
either pulsate the alr in said air chamber, or
to maintain a steady alr pressure in 5.«.11(1 AT
chamber, substantially as described.

38. In a musical instrument the combina-
tion of strings, a plurality of hammers for
vibrating said strings, pneumatic mecha-
nisms for operating said hammers, an air
chamber connected to said pneumatic mech-
anisms, and means operable at will to either
puls,ate the air in said air chamber, or to
maintain a steady air pressure in said air
chamber, substantially as deseribed.

tion of strings, a plurality of pneumatic
mechanisms and means operated thereby for
vibrating said strings, an air chamber,
means for pulsating the air in said air cham-
ber, a valve between said air chamber and

cach of sard pneumatic mechanisms, a se-
lecting meang for each valve and means for
opening said valve a distance depending
upcn the speed of said selecting means, sub-
stantially as described.

40. In a musical instrument the combina-
tion of a spring, a pneumatic mechanism
and means oper: ated ther eby for vibrating
sald string, and means for determining at
will the degree of pressure communicated
to said pneunnuc mechanism, the degree

varying with the speed of the determining
means, substantmlly as described.

41. In o musical instrument the combina-
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tion of strings, a plurality of pneumatic

mechanisms and means operated thereby for

vibrating said strings, an air chamber, means

for pulsfltmﬂ' the air in said air clmmber, se-
lecting means, valves between said air cham-
ber and said pneumatic mechanisms, and
means for opening said valves a distance de-
pending upon the speed and extent of move-
ment of the corresponding selecting means,
substantially as described.

42. In a musical instrument, the combina-
tion of strings, pneumatic mechanisms and

-means operated thereby for vibrating said
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strings, an air trunk 0011‘5.11111110 alr under a

steacdy pressure, an air chamber connected to
said pneumatic mechanisms and to said air

trunk, means between said trunk and cham-
ber for pericdically varying the pressure of
alr 1n sald chamber, and means for adjust-
1ng the period of the vibr: lthllB at will, sub-

-stantmlly a3 described.

43. In a musical mstlument the Cambma-
tion with a key and strings, of means con-

trolled by said key for contmuously sound-
ing said strings with different degrees of

tmce the deﬂme of force being determined
by the velomty of said key, said degree of
force continuing constant while said key 1s
held down, Subst‘mtmlhf as described.

44. In a musical instrument the combina-
tion with a key, a string, and a source ot
power for sounding said string, of a mov-
Ing member hmrmo- a movement with refer-
ence to said key which varies with the ve-
locity of said key, and means controlled by
sald member for applying said power to
said string with varying degrees of force,
the cleO'ree depending upon “the extent of
movement of sald member substantially as
described.

45. In a musical instrument the combina-
tion with a key, a string, and a source of
power for sounding said string, of a moving
member having a movement with reference
to said key which varies with the velocity of

sa1d key, and means controlled by said mem-
‘ber for applying said power to said string

continuously with varying degrees of force’
the degree depending upon the extent of
movement of said member, substantially as
described.

46. In a musical instrument the combina-
tion with a key, a string, and a source of
power tor sounding said string, of a mov-

“1ng member h‘n*mn' a movement with refer-

ence to said key Whl(‘h varies with the ve.
locity of said key, means controlled by said
membeér  for applymng said power to said

string with varying degrees of force, the

durree depending upon the extent of move-
ment, of said member, and a spring for reg-
ulating the movement of said member sub-
qt.;mtmlly as described.

47. In a musical instrument the combina-
tion with a key, a string, and a source of
power for sounding said string, of a mov-

- 1ing member havine a movement with refer-

ence to said key which varies with the ve-
locity of said key, means for supporting said

“member near the limit of its movement, and

GO

means controlled by said member for apply-
ing said power to said string with varying
degrees of force, the degree dependmﬂ upon
the extent of movement of said member sub-
stantially as described.

48. The combination with a key, a pneu-
matic, a channel for said pneumatlc and an

ing

19

alr chamber, of a valve opening said channel

to the external alr, and a valve opening said

channel to the air chamber and means op-
erated by said key for moving said valves,
the extent of movement of said last-named

valve varying with the speed of the key, sub-
stantially as “described.

49. The combination with a key, a pneu-

matic, a channel for said pneumatic and an
air chamber, of a valve opening said chan-
nel to the external air, and a valve opening
sald channel to the air chamber and means
operated by said key for moving said valve,
the extent of movement of said last- named
valve varying with the speed and extent of
movement ot the key, substantially as de-
scribed.

00. In a musical instrument, the combina-

tion of strings, pneumatic mechanism for

vibrating sald strmﬁ‘sj selecting means, a
source of air pressure, and means for Vary-
ing the degree of pressure communicated to
said pneum%tlc mechanism, the degree vary-
ing with the speed and extent of movement
of the selecting means, substantially as de-
seribed.

51. The combination of sound-producing
means and means for applying power there-
to with a key, a lever carried by said key, a
spring acting on said lever and counteract-

ng o all static forces tending to move said le-
ver, said lever having an eccentric face and
means controlled by said face to govern the
application of power to said sound produc-
Ing means, substantially as described.

52. The combination of sound producing
means and means for applying power there-
to with a key, a lever carried by said key, a
spring acting on said lever and counteract-
ing all static forces tending to move said
]evel,, a detent tor suppor t1n0' sald lever near
the limit of 1ts movement, said lever having
an eccentric face and means controlled by
sald face to govern the application of power
to said sound producing means, stbstan-
tially as described. '

03. The combination of sound producing
means and means for applying power there-
to with a key, a lever carried by said key, a
spring acting on sald lever and counteract-
all static forces tending to move said
lever, and a detent for supportmfr sa1d le-
ver near the limit of i1ts movement by in-
ertia, said lever having an eccentric face, and
means controlled by said face to ogovern the
application of power to said sound produc-
1ng means, substantially as described.

54. Tn a musical instrument, the combina-
tion with a key, a string and a source of
power for sounding said string, of a mov-
Ing meimber hd,ﬂng a movement with ref-
erence to sald key which varies with the ve-
locity of said key, means controlled by said
member for applying said power to said
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string with varying degrees of force, the de-  In testimony whereof I aflix my signature,
oree depending upon the extent of move- in presence of two witnesses.
ment of said member, and means for sup- - JOHN W. DARLEY, Jr.
porting said member near the limit of 1ts  Witnesses: .

5 movement, so that while supported it can be Ricuarp BLUE,
moved by said key. - Evra H. Darrey.

Coples of this patent may be obtained for five cents each, by addressing the ‘ Commissioner of Patents
Washington, D. C.”
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