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SUPPLEMENTARY SOUND-CONTROL MEANS.

Application filed January 28, 1926,

This invention relates to improvements in
automatic musical instruments of the piano
player type.

One of the objects of this invention is to
5 provide means in cohnection with an auto-
matic musical instrument for controlling
the sound emitted by this instrament by a
supp]ementfuy means which is enlnel} in-
dependent of the modulating means of the
instrument itself, and which may be con-
trolled by additional holes in the tracker
bar, directly by means of a pedal, or in-
dnauly by a power controlled means oper-
ated by a pedal.

Ancther object relates to the provision of
improved means for 1)10(11101110 4 tremolo
effect from a musical instrument of the per-
cussive type, and which may be automati-
cally controlied.

Other objects will appear from the follow-
ing description talxen in connection with the
accompanying drawings in which

Figure 1 is a front elevation partly in
section of a piano constructed in accordance
with this invention.

Tigure 2 is a bottom plan view 01 the piano
shown i in Figuare 1;

Tigure 3, 1 and 5 ave enlar ced cross sec-
tional views of part of the mecha msm shown
in Figures 1 and 2 taken on line 8—3 of
Tlf‘llle 2;

I‘]OUIG 6 is a cross section taken on line
6—6 of Figure 4;

Figures (‘ and T are diagrammatic lay-
outs of part of the mechanism shown in
Figures 1 and 2;

Figure 8 is an enlarged cross section of
the valve mechanism shown in F° igure 2;

Figure 9 is a top plan view of part of the
mechanism shown in Figure 1;

Figure 10 is an enlar Oed view of the modl-
ulator 16 taken on line 10—10 of Figure 23

Like reference characters refer to like
parts in the several figures of the drawings.

In the following debulpilon and claims,
parts will be identified by specific names for
convenience of expression, but they are in-

tended to be as generic in their application
as the art will permit.

Referring to the accompanying drawings

and particularly to Figures 1 to 10, one ewm-
bodiment of this invention comprises an
automatic musical instrument, in this case
shown as a grand piano 1 \Vthh 15 pmndcd
\VlUl tuned S‘l‘ﬂ"b 2 mounted i1 & frame 3.
The sirings are acted uposn in produce

Serial No. 84,273.

damped muycal sound when desired, by a
piano action 4 which may be of any standard
construction and which is operated by a key
manual 5. The piano also mcludes a sound
proof casing havihg an upper apevtured wall
6, a lower wall 7, “and substantially sound-
proof intermediate boundary walls 8 cach
having a Lwel of sound insulating material
10 as shown in Figure 1. A soundlng hoard
9 is provided adjacent the strings, and serves
not only as a reasonating element, but also
to divide the interior of the casmu into two
separate resonating chambers. 1\1011*1 ted un-
der the piano 1 is a suction pump 11, driven
by means of a belt 12 4rom an electric motor
13. The motor 13 is connected by an elec
tric cord 14 to any suitable source of pO\YOl
such as the lighting circuit of a house. The
pump 11 is connected by means of a plp“ 15
te two modulating means 16 and 17, which
may be of any desired construction. The
outlet side of the modulating means 16 is
connected by a pipe 20 to the bass end of the
player mechanism 20”7 which in this case is
divided into two separate units at approxi-
mately the middie of the register. The mod-
ulating means 17 is connected by a pipe 21
to the treble end of the player mechanism
1. . ,
Player mechanism 20”7 and 21" may com-
prise any well known form, for example,
that shown in patent to Brand, No. 1,141,607
dated June 1, 1915, and in patent to New-
comer, No. 1 OQY 176 dated February 17, 1914
Ifor operating the pilano (‘Lut()lllﬂlltal]l),
there is mounted in front of the instirument
a tracker bar 23. A strip of perforated
paper 24 registers with the tracker bar and
18 moved to bring its perforations over the
Loles of the tracker bar successively by
means of a motor mechanism of conventional
type, tlie speed of which is controlled in any
vell known manner by means of a lever 25.
The tracker bar 23 is provided with three
groups of holes, 26, 27 and 28; the group 26
consists of a phu ality of holes which con-
trol the playing of the notes in a well known
manner, one hoele for each note, and which
need not be more fully described herein.
Tlustrating  types of pneumatic player
mechanism are disclosed in the patents to
Brand and Newcomer above mentioned. The
egroup 27 consists of nine holes 31 to 39,
which comminicate with nine tubes 41 to 49
105::(,%1 el§, (see Tigure 2). The tubes 41,
i are connected to 5 PrinL; JQ§
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each tube being in communication with a
('hambel 51 provided in the primary 50 (see

TFigure ™). Over each chamber 51 is a
pouch 52 which separates it from a second
chamber 53, The chambers 51 and 53 are
connected by a small bleed hole 54. Resting
upon the pouch 52 is a valve 55 the stem of
which extends through an opening 56. The
opening 56 connects the chamber 53 with a
chamber 57 normally open to atmosphere
through a vent 58. Each of the chambers
53 communicates with a longitudinal supply
duct 60 by means of branch ducts 61. The
duct 60 is connected by means of a tube 61’
with the pipe 15, (see Figure 2). The four
chambers 57 communicate with four ducts
62, 63, 64 and 65 respectively.

The primary 50 connects with a stack of
pneumatlcq 66 which is made up of five bel-
lows 67, 68, 69, 70 and 71 attached to blocks

75 to 80 1espect1vely, the last of which is
rigidly secured to the framework of the
piano, as shown in Figure 1. The four
bellows 67, 68, 69 and 70 are so constructed
that when they collapse they will move
through distances which are vespectively
proportional to the values 1, 2, 4 and 8 ap-
proximately. The bellows chamber 71 is of
intermediate size, preferably about the size
of the bellows 68. The blocks 76 to 79
inclusive are provided with ducts 82 to 85
respectively, which are connected by tubes
92 to 95 to the ducts 62 to 65 respectively.

The block 80'is provided with a duct 100
in communication by way of a connecting
tube 101, with a velatively small reservoir
102. Upon the top of the reservoir 102 is
mounted a bellows 103 the interior of which
communicates with the reservoir 102 Dby
means of an opening 104. Pivotally
mounted over the opening 104 is a valve
105 one end of which is pivoted at 106 and
the other end of which is connected by means
of a link 107 with the top of the bellows 108.
Provided in the top 108 is an opening 110
over which is slidably secured a plate 111,
which can be so adjusted that the opening
110 can be made of any desired size. A
spring 112 is mounted in the bellows 103 and
tends to keep it in an open position.

Mounted on the end of the reservoir 102
is a primary valve 115, which consists of a
chamber 116 which communicates with the
reservoir 102 by means of a tube 117.
Mounted in the chamber 116 is a valve 118,
The chamber 116 is provided with an at-
mospheric port 119 and with a circular port
120 which communicates with a chamber
121.  This chamber is provided with a pouch
122 which covers a second chamber 123.
The chamber 121 is connected by means of a
duct 123" to a pipe 113 which is connected
to the duct 60 of the primaries 50. A small
bleed hold 114 connects the chambers 121
and 123. The chamber 123 is connected to
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the tube 45 leading from the tracker bar.

Secured to the block 75 of the pnenmatic
stack 66 15 a rod 124 pivotally connected to
an arm 125, The arm 125 is inteeral with
a collav 126 loosely mounted upon a sleeve
127.  Also loosely mounted upon this sleeve
are three additional collavs 128, 129 and 131,
(sce Iigures-3, 4 and 5). The collars 1"(},
128, 129 and 131 are provided with aligned
key-ways 132
as shown at 133 in Figure 6, and has 1itridly
secured to it at its lower end, a collar 13
which is also provided with a key-way
similar to the key-ways 132 of the collars
already dexull)od The upper end of the
sleeve 127 1s rigidly connected as by a pin
140, to the bell-shaped end of a shaft 135
which is provided with a key-way 156 and
which 1s rotatably mounted in the frame-
work of the piano and is provided with a
collar 137 (see I'igure 1) to hold it in a fixed
longitudinal position.

Slidably mounted inside the sleeve 127 are
two hollow cylindrical members 138 and
139, each of which is provided with a key
141 and 142 respectively which slide in the
key-ways 132. The bores of the members
138 and 139 are in alignment and there cx-
tends therethrough a rod 143 to which are
pinned two collars 144 and 145 for main-
taining the members 138 and 139 on the
rod. To the lower end of the rod 143 is se-

uul a flanged sleeve 146 having a groove

7 between its flanges. L()osolv engaging
the groove 147 are two pins 150 which are
carried on the forked ends of a bifurcated
member 151 secured at its other end to a
shaft 152. 'The shaft 152 is journalled in a
recess in the leg of the piano 153 as shown in
Irigare 2, for rotation in a horizontal plane.
The end of the shaft 152 extends through to
the front of the leg on which it is monnted,
and there is secured thercto a handle 154
provided with a pointer 155 which cooper-
ates with a dial 156 secured to the leg 153,

Mounted on the rear face of the leg 153
is a bracket 157 provided with a threaded
hole: through which is screwed a thumb
serew 158 ha\ino' attached thereto one end
of a spring 159, the other end of which is
connected to the arm 125,

Integral with the sleeve 131, (see Figures
3,4 and 5) is an arm 161 (see Figures 1 and
2) to the end of which 1s pivoted a rod 162
the other end of which is connected to one
arm of a bell eranl 163 which is mounted for
rotation on a bracket 164, carried by a lyre
165. The other arm of the hell erank 163
engages a rod 166, the lower end of which
is connected to a pedal 167 mounted in a
pedal block 168, Also mounted in this block
are two other pedals 171 and 172 which are
connected to two rods 173 and 174 respec-
tively, controlling the wusual sostenuto And
loud pedal action of the piano.

The sleeve 127 is cut away
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The pedal block 168 is supported by the
Iyre 165 and is seécured to a block 176 car-
ried by the framework of the piano.

To the rod 162 is secured one end of a
spring 175, the other end of which is fas-
tehed to a bracket 177

Integral with the sleeve 129 (see Figures
3,4 and 5) is an arm 180 to the end of which
is pivoted a link 181 (see Figure 2). The
other end is connected to a primary valve
member 182 slidably mounted in a wvalve
casing 183 (see Figure 8). This casing is
provided with a port 184 communicating by
means of a pi pe 185 with the supply plpc
15 so that it is continually under suction.
A secondary valve 186 glides in the valve
casing 183. The primary valve 182 is pro-
vided with an opening 187 in communica-
tion with the port 184. Tt is also provided
with two longitudinal grooves 18§ and 189
open to qtmosphere.

The secondary valve 186 is provided with
two openings 191 and 192 normally in reg-
wtry with two ports 193 and 194 rvespee-
tively. These ports communicate with two
tubes 195 and 196 which in turn communi-
cate with two bellows 197 and 198 respec-
tively mounted on a bracket 199. The bel-
lows consist of two stationary bases 200 and
201 which are rigidly secured to the bracket
199 (see Figure 1), and a movable member
202 which may be moved either in one di-
rection or the other, depending upon which
bellows is deflated. The outer end of the
member 202 is pivoted to a link 203 which
in turn is pivoted to the end of an arm 204

which is integral with the sleeve 128, Piv-
oted to an intermediate portion of the arm
204 is a second link 205 the other end

of which is pivoted to the secondary valve
member 186.

To the upper end of the shaft 135 is vigid-
ly secured an airm 207 (see Figure 1 aud 9)
to the outer end of which is fastened one
end of a spring 208, the other end of which
is secured to the casing of the piano 1.
Pivoted to the end of the arm 207 is a link
connected to a bar 211 to which
is pivoted a plurality of arms 212 each ot
which is rigidly secured to a modulating
veflector 213. An arm 21§ is pl‘owded
which is integral with the shaft 135 and to
the outer end of which is pivotally connected
a link 220, The other end of the hnk 220
is pivotally connected to one arm of a bell
crank Iever 221 pivoted as at 222 to the
lower face of the piano casing 1 (see Figure
2). The other arm of the bell "“mh lever
221 is connected to a link 223 and thus to a
bar 224 to which is pivoted a plurality of
arms such as 225 corvesponding to the arms
212 of the upper group of modulating re-
flectors. Hach of the arms 225 is 1'igidly
secured to a reflector 226 of the lower group.
Fach reﬁector such as 213, 226 is pn’ot ally

3

mounted to rotate about substanfially its
longitudinal axis, and is prov ided on its in-
ner surface with a layer of sound reflecting
material, such as sheel aluminum or other
sheet metal 2105.

The modulating means 16 shown 11
Pigure 10 includes a primary vaive block
93(), an accordion bellows 281 and a regula-
tor bellows 232.

The primary valve block
four primary valve wechanisims ecach of
which consists of a valve 233 located in a
chamber 234 which cowmunicates with the
interivr of the modulator by means of a
cuct 235, The stem of the valve 233 passes
through an aperture 236 and  vests upon &
flexible leather ponch 237 which is locatec
Letween two chambers 288 and 239. ’lee,se
two chambers ave in communication with
each other by meaus of a small bleed hole
241, The upper chamber 238 communicentes
Ly nmeans of a duet 242 with a longitudinal

aQ

<«

230 comprises

bhcth u supply doet 243, The lower cham-
ber- 239 of each valve communicates by
nieans of o (hut 244 with the <(>1L0»‘pmu1mo
tube 46, 47, 48 or 49, leading from corve-
sponding huu in the tracker bar 23,

i‘no aceordion poeumatics 231 comprise
fom udlo*\'\,‘ 245, 246, 247 and 248 which
ave altached to blocks J to 235 respee-

‘l}vuv The block 251 is rigidl .suu;'cd to
the b ase of the moech L(mr 16, The fowr bel-
10"’% 245 to 248 ave so constiucted that when
they collapse they will move through dis-
tances which are lt\spec‘uve y 1)101)()1@)11(11
to the values 8, 4, 2 and 1 appreximately.
The blocks 251 to 254 are p*onﬂed with
duct 256 to 259 which are connected by ‘l‘ubw
201 to 2064 to duets 265 which communicat
with the chambers 234 of the primary valve
mechanisms respectively
The regulator butm\s 232 consists

box 270 1 which is mounted a block 2
through which passes a duct 272 which com-
municates with the pipL 15, The inner end
of the duct 272 ()po: s to the interior ot the
box 270 through a pmt 273. Located adja-
cent to the port is o knife valve 274 one end
of which is pivoted to an arm 275 rigidly
secured to a shaft 276, Secured to this ro-
tatable shaft 276 is a second arm 277 {u the

N

of :L

atter end of which is pivoted one end of a
Link 278. The other eml of the LU" 278 is
pivoted to a rocking lever 280 pivofally

mountul at an intermediate })011. uioat

an s
281 upon a h cod braclet 289 The ol l er end
of the lever 280 is pivoted to o by ac cket 283
whicli is secured to the bhml\ 255.  The lever

280 1+ provided with an ear to which ix ve-
cured one end of a spring 285 the 'nhm end
of which is secured to a fixed bracket 256.

The other end of the knife valve 274 is
pivoted to ene end of a link 250 the other
end of which is pivoted to the top. 291 of the
regulator bellows 232.  The interior of this
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bellows is in communication with the inte-
rior of the box 270. Secured to the outer
end of the top 291 is a bracket 292 to which
is secured one end of a spring 293 the other
end of which is connected to a bracket 294
affixed to the casing of the modulator 16.
The tube 243 communicates with the interior
of the duct 272 and the pipe 20 communi-
sates with the intevior of the box 270.

In the operation of the form cof the in-
vention shown in Figures 1 to 10, the group
of holes 26 control the playing of the notes
when they are uncovercd by perforations in
the paper strip 24.  The four holes 36 to 39
control the operation of the modulating
means 16 in a manner to be more fully
described.

If none of the holes 36 to 39 are uncov-
ered, the modulating means will be in the
position shown in Figure 10 and the sue-
tion in the pipe 20 will be determined by
the tension of the spring 293 when the valve
274 just closes the port 273, thus if the
suction in the pipe 20 drops it will also drop
in the bex 270 and the bellows 232, thereby
allowing the spring 293 to raise the top of
the bellows 291. This, by means of the
link 290 raises the left hand end of the
ralve 274 increasing the opening of the
port 273 thereby allowing more air to be
sucked out of the box 270 which will re-
duce the pressure therein until the bellows
932 has collapsed sufticiently for the valve
274 to close the port 273. In this manner
the suction in the box 270 will be held at a
predetermined amount depending upon the
position of the right hand end of the valve
974 and the tension of the spring 293,

Tf it is desived to increase the suction in
the pipe 20, a perforation is provided in the
paper strip 24 which registers with the hole
36, thus allowing air to enter the pipe 46
and pass through the duct 244 into the
chamber 239, thus inflating the pouch 237,

The valve 233 thus closes the atmospheric
duct 235 and connects the duct 265 with the
chamber 238 by means of the passage 236.
As the chamber 238 is constantly nnder suc-
tion being connected with a suction supply
pipe 243 by means of the duct 242, aiv will
be sucked out of the bellows 248, thereby
collapsing this bellows which will cause
the bracket 283 to be moved downwardly
a distance proportional to the value 1. This
canses the lever 280 to be rotated throngh
a relatively small are in a clockwise direc-
tion thereby rotating the arms 277 and 275
to a corresponding degree in a like diree-
tion. This lifts the right hand end of the
valve 274,

When this is lifted, it will be scen that in
ovder to close the port 273 the left hand
end of the valve 274 wili have to be lowered
more than previously which pecessitates the
lowering of the top 291 a proportional

1,713,125

amount. This causes the spring 293 to be
expanded, thus increasing the force tend-
ing to open-the bellows. This means that a
orveater degree of suction will be necessary
in the box 270 and the bellows 232 in order
to close the port 273 This will maintain
a higher suction in the pipe 20 which oper-
ates the striking pneumatices, thus causing
the notes to be struck with a slightly great-
er intensity than was previously maintained.

14 it is desived to further increase the
intensity of the suction in the pipe 20, a
perforation is cut in the paper strip 24 to
ister with the hole 37, thus admitting
air to the tube 47 which by means of the
corvesponding primary valve, collapses the
bellows 247 in o manner similar to that de-
seribed in conneciion  with  bellows 248,
This causes a further rotation of the lever
9 in a clockwise direction which in turn
cnases the right end of the valve 274 to be
further lifted. This, in @ manner simi-

ar to that already deseribed, will cause an
inereased suction to be maintained in the

ox 270 and therefore in the pipe 20 which
in turn causes the striking puneumatics to de-
Iiver a stronger blow.

As alrveady stated, the bellows 245 to 248
when they collapse, move through distances
proportional to the values 8, 4, 2 and 1 re-
spectively, Tt is therefore, evident that by
positioning the perforations in the paper
strip 24 any one or any combination of these
hellows, may be deflated, thereby moving the
right hand end of the valve 274 In any one
of a plurality of positions. Thus, for ex-
ample, if bellows 248 is deflated the valve 274
will be moved through a distance propor-
tional to the value 1. If the bellows 247 is
also defiated, it will be moved through an
additional amount proportional to the value
2, thus making the total motion proportional
to the value 3. In this way, any one of fif-
teen positions may be obtained by collapsing
the proper beilows or combination of bel-
lows. In this way it is seen that by cutting
the proper perforations in the paper strip
24, any desired force of the striking pneu-
atics may be obtained within the limits
of the mechanism,

The corrvesponding holes in the group 28
control the modulating means 17 in a sinmilar
manuer so as to vary the suction in the pipe
21. In this way the force with which the
notes are struck may be vavied at will by
suitably positioning the holes in the paper
strip 24.

Tf it ix desired to still further modulate
the sound produced by the piano the foot
pedal 167 may be depressed, thereby ele-
vating the vod 166 which rotates the bell
crank 163 in a counter clockwise direction,
thus moving the link 162 to the left which
in turn rotates the arm 161 in a counter
clockwise direction as seen in Figure 2
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This arm being integral with a collar 181
causes the same to bc rotated In a similar
direction which by means of the key 141 ro-
tates the shaft 135, thus rotating the arm
907 in-a clockwise divection as seen in TFig-
ure 9. This causes the link 209 to be moved
to the right which in turn moves the bar
211 to the right thereby closing the reflectors
213. Rotation of the shatt 135 also moves
the arm 218, link 220, bell crank lever 221,
and moves the bar 224 to the right (Figure
2) thereby closing the lower group of re-
flectors 226. I’hus, by moving the pedal 167
the reflectors 213 and 226 may be controlled
at will by the foot power of the pianist.

It the pianist finds it difficult to operate-

the reflectors by foot power he can turn the
handle 154 in a clockwise direction so that
the pointer 155 points to the second position 5
on the dial 156, This causes the member 151
to be rotated in a clockwise direction from
the position shown in Figure 3 to that shown
n Figure 4, thus moving Y the two cylindrical
members 138 and 189 to the positions shown
in this figure. This canses the key 141 to
engage the keyway in the collars 131 and
199 thus lockin o these collars together. The
Lc} 142 then eno ages the Lev—wav in the
sleeves 128 and 134 thus locking these two

together. As the collar 134 is 1101d with

the sleeve 127 which is pinned to the shaft
135, it controls the motion of this shaft.
When the foot pedal is depressed it rotates
the sleeve 131 as already described, which in
turn rotates the collar 129 which being inte-
gral with the arm 180, causes it to be ro-
tated in a counter clockwise direction as
seen in Ifigure 2. This, by means of the
link 181 causes the pl]nnuy valve member
182 to be moved upwardly as seen in Figure
8, thus connecting the port 191 with the
port 184 by means of the opening 187. This
connects the bellows 197 through the pipe
195 to the suction,; thereby collapsing this
bellows, which, by means of the link 203 ro-
tates the arm 204 'in a counter clockwise di-
rection an amount sufficient to move the sec-
ondary valve 186 by means of the Iink 205
into & position so that the partition between
the openings 191 and 192 covers the opening
187, thus shutting off the suction from the
bellows 197. When the arm 204 is rotated,
it also rotates the collar 128 which by means
of the key 142 rotates the collar 134 which
by means of the sleeve 127 rotates the shaft
135 in a clockiwvise direction as seen in Figure
9, which as previously described, rotates the
reflectors 213 and 226,

It is therefore evident that the pedal 167
thus controls the reflectors 218 and 226 by
means of the power mechanism so that the
pianist need only exert suflicient force on
the pedal-to operate the primary valve, and
only a very slight force 1s required for this
purpose.

If it is desired to control the veflectors by
the paper roll, the handle 154 is rotated an
additional amount in a clockwise direction
until the pointer 155 points to. the third
graduation on the dial 156. This causes the
member 151 to be rotated in a clockwise di-
vection from the position shown in Figure 4
to that shown in Figure 5. This causes the
ey 141 to slide into engagement with the
key-way in the collar 1‘)6 thus locking the
collar 126 with the collar’ 129 and the key
149 slides down in the Lcy -way of the collar
134 and locks the collars 128 and 134 together.

If it is desived to have the reflectors close
a small amount, a hole is cut in the paper 24
in such position as to register with the hole
31 thus letting air into the tube 41 which
pusacs to the chamber 51 inflating the pouch

52 and raising the valve 55, thus closing the
atmospheric p()lt 58 and connectlno the duct
62 with the chamber 53. This causes air to
be sucked out of the bellows 67 by means of
the duct 82 and the tube 92 thus collapsing
this beilows and causing the rod 124 to be
moved a relatively small amount -to the
right (as seen in Figure 2). The arm 125 is
thus rotated a small amount in a counter
clockwige direction and as this arm is inte-
gral with the collar 126 it rotates this col-
Iar and by means of the key 141 also rotates
the collar 129. This in turn rotates the arm
180, through an angle equal to that through
which the arm 125 was rotated. By means
of the link 181, the primary valve 182 is
moved a slight amount in an upward direc-
tion as seen in Figure 2. This, as previously
described controls the supply of suction to
the bellows 197 and 198 and dlso causes the
arm 204 to be moved through the same angle
and in the same direction as the arm 195,
This arm, as previously described, causes

he shaft 135 and the arm 207 to be moved
thl otigh an equal angle, thus moving the link
209 and the bar 211 a small ambunt to the
right which will cause the reflectors 213 to
be rotated through a small angle. At the
same time, the Iink A_O 18 moved the Dell
crank lever 221 rotated and the reflectors 226
of the lower group 1o’mted through a small
angle.

Tt it is desived to close the reflectors still
more a hole may be cut in the paper 24 in
position to register with -a hole 382 in the
tracker bar 23. This admits air to the tube
42, opemunn the corresponding valve in the
plmmlv 0 and deflating the bellows 68 in
a manner similar to that just described.
This causes the rod 124 to be moved to the
right an additional amount and in a man-
ier similar to that just described causes the
reflectors 218 and 2926 to be Clowd a propor-
tional amount. If holes in the ps= aper 24
come opposite the holes 83 and 34, air will
be admitted to the tubes 43 and 44 to de-
flate the bellows 69 and 70, thus closing the
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reflectors 213 and 226 the full amount. In
this way it will be seen that the reflectors
913 and 226 are closed an amount which is
proportional to the distance through which
the stack of pneumatics 66 have been moved.
This in turn depends upon the bellows or
combination of bellows which are deflated.
As each of these bellows when deflated,
moves throngh different distances which are
proportional to the integers 1, 2, 4 and 8, it
is seen that by deflating any one or any com-
bination of these, it is possible to produce
any one of fifteen steps. Thus, for example,
if the bellows 67 is deflated, the first step is
produced ; if 68 is deflated, the second step
1s produced; 67 and 68 produce the third
step and so on through the fifteen possible
steps. - ' '

1If it is desired to produce a tremolo effect,
2 hole is cut in the paper 24 so as to regis-
ter with the hole 35 in the tracker bar 23,
thus allowing air to enter the. tube 45, which
will inflate the pouch 122, thus lifting the
valve 118. This closes the atmospheric port
119 and connects the reservoir 102 with the
suction by means of the duct 117, chamber
116 and port 120. A suction is thus pro-
duced in the reservoir 102 which is in com-
munication with the interior of the bellows
103 by ineans of the opening 104, thus caus-
ing this bellows to be deflated. After this
bellows is deflated, a certain predetermined
amount, depending upon the length of the
link 107, the valve 105 closes the opening 104,
thereby shutting off the suction from the
bellows 103. Air from the atmosphere en-
ters through the opening 110 and the bel-
lows 103 is inflated under the action of the
spring 112. This causes the valve 105 to
be opened, thus causing the bellows to be
deflated again, resulting in a periodic in-
flation and deflation of this bellows, which
causes an alternation of the intensity of the
suction in the reservoir 102. This varying
suction is transmitted through the tube 101
to the interior of the bellows 71 and the bel-
lows 71 is opened and collapsed intermit-
tently at the same rate of operation as the
bellows 103.. This causes the entire stack
of pnenmatics 66 to be vibrated at this pre-
determined rate, which in turn vibrates the
arm 125 about whatever position it may be
in, depending upon which one or combina-
tion of the bellows is collapsed. This, in a
manner similar to that previously described,
causes the reflectors 213 and 226 to vibrate
about whatever position they may be in. It
iz thus seen that a tremolo effect 1s produced
by the reflectors 213 and 226 in whatever
position these may be in, thus giving a
tremolo effect to the music produced by the
plano.

The speed with which this tremolo is
produced can be varied as may be desired by
varying the length of link 107 and by
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changing the position of the slide 111 so as
to change the effective opening of the port
110.

The invention upon which this applica-
tion is based is broader than the specific em-
bhodiment shown and described for the pur-
pose of illustrating at least one of the ways
in which it may be employed. The scope
of the invention is therefore to be under-
stood as not being limited by the present
specific description. I intend no limitations
cther than those imposed by the claims.

What is claimed is:

1. A modulating system for a pianoforte
comprising the combination with a casing of
reflectors movably mounted in the casing
for variably controlling musical sound emit-
ted therefrom, power means for operating
the reflectors adapted to also operate auto-
matic means for playing the instrument, a
power control device interposed between the
power means and the reflector and operating
means for controlling said reflectors inde-
pendently.

2. A musical instrument including a plu-
rality of strings forming a sound source, a
plurality of percussion actions for caunsing
vibrations of said strings, a casing surround-
ing saild strings having apertures, reflecting
devices rotatably positioned in said aper-
tures for controlling the sound emitted
therethrough, a source of power adapted to
operate automatic playing devices, means
operatively interconnecting the power
sources and the reflecting devices, and means
for variably controlling said last named in-
terconnecting means independently.

3. A musical instrument including a plu-
rality of strings forming a sonnd source, a
sounding board adjacent said strings, a sub-
stantially sound proof casing around said
board and said strings forming two enclosed
resonating chambers, a plurality of veflect-
ing devices for each of said resonating cham-
bers for controlling the sound emitted there-
from, a pneumatically operated bellows for
operating said reflectors, a pneumatic pump
adapted to supply power for mechanieally
operating said strings in conjunction with
a modulating device and a control device
interposed between the pump and said re-
flector actuating bellows for controlling the
operation of the reflectors independently.

4. In a musical instrument a plurality of
strings forming a sound source, a plurality
of hammers for cansing vibration of said
strings, a sound insulated casing surround-
mg saitd strings and having apertures, a
plurality of centrally pivoted metal lined
reflecting devices rotatably mounted in said
apertures for controlling the sound admit-
ted therethrough, a source of power means
for variably controlling the operating of
said reflecting device, means interposed be-
tween said power source and said reflectors,

70

75

80

85

90

100

105

110

115

120

125

130



10

20

25

30

40

55

GO

6o

1,713,125

- the

] l)(‘l‘\r

moving means for variably ccmrol mng
oper ation of the reflector device i
ently.

5. In a steinged musical instrument, a
plurality of ahmgs tuned to the notes of the
musical seale, @ sounding Dboard adjacent
said strings, a substantially sound proot
ing surrounding said board and said str'iws
and forming two resonating chambers, a
source ol power adapted to mumuxtlca,q
operate means for vibrating the strings to
produce music automatic 11]\, a nmdnhamo

fq i
2y

device adapted to me the 1ntensity of
sound pmdncod by the btlmas, a pi.usm)

of reflectors for each of sald resonat
chambers for controlling (Le sound emu*m‘
therefrom, a pneuma mmlly operated bel-
lows for sclectively rvotating said reflectors
in either divection, and means for control-
ling the movement of the reflectors inde-
pendently of said string vibrating means.

6. In a musical instrument of the percus-
sive type, the combination with a casing of
reflectors movably mounted in the casing for
variably controlling musical sound emitted
therefrom, pneumatic means adapted for
playing the instrument automatit ally, pneu-
matic means for operating the 1eﬂectm's> a
pump for operating both of eaid pneumatic
meang, and a Con{ rol device for cont rolling
the operation of said reflectors independ-
ently of the automatic playing means.

7 Tn a musical instrument of the percus-

7.
sive type, a plurality of strings forming a

sound’ Kmuge, a plurality of percussive ac-.

tions for causing production of sound,
casing surrounding said strings and having
apertures, a plurality of veflectors movably
posltmned in said apertures for controlling
the sound emitted therethrough, powe"
means for controlling said reflectors adapted
to operate automatic playing devices for ac-
tuating the percussive actions to produce
music automatic luV, and means for vari-
ably controlling the movement of the ve-
flectors ing cpendently

8. In a stringed musical instrument, a p'm—
rality of stnngs tuned to the notm of the
musical secale, o sounding board adjacent
said strings, a subs tantmlly sound_-pro\u eas-
ing surrounding swid board and said strings
and forming two enclosed resonating cham-
bers, a plurality of rotatable 1‘eﬂocimo de-
vices for each of said resonating chambers
for controlling the sound emitted therefrom,
a ])Jl(‘ﬂ‘z‘}ml(‘&l‘x operated bellews for rvolnt-
ing said reflector s, pneumatic means adapted
for sottmo the «funnq into vibration, a pneu-
matic pump, a modh]atmo device connected
with said prunp for contro Ming the power
used in vibrating said strings, :md a control
device mterposed between the pump and
said reflector votating bellows for contiol-
ling the operation of the reflectors independ-
ently of said modulating device.

7

9. In a musieal instr\nnent, a sound source,

a sound Insulated casing surrounding said
source and having ‘lp\"ml'& a plurvality of
centrally ])]‘(h(‘(] meial Iined 10"1%’(\')1\ ro-
tatably positioned in said dp(‘liU](‘s for con-
bdimn the sound emitted therethrough, a
Jweum:!*lc means 1(‘1(1})1(‘«1 Tor actnating the
.smm([ souree, & sotree of power, nieans for
variably controlling the operalion of said
pnewmatic means, means actuated by said
gource of power for moving said reflectors,
and means interposed between said power
source and said veflector moving means for
vaviably controlling the oper Ahon of the re-
flecting devices In(lnnonu(m(h of said pnen-
matic means control.

10. In a musical stringed instrument, a
plurality of strings tuned to the notes of the
musical scale, p'\“nnm"‘ic means adapted for
vibrating the sirings to produce mausic auto-
nhmczm\,f, a source of power for actuating

gaid means, a modulating device Lntelposed
Le-wvm said power source and said means
for 1\*11‘10 the intensity of sound produced
by ﬂle strings, a pluvality of veflectors for
controlling sound, a pneumatically operated
bellows for selectively rotating said reflec-
tors in either divection, a pneumatic puinp
for actuating said means and said. two-way
bellows, and means operated by said pump
for controlling the movement of the reflec-
tors independently of said pneumatic means.

11. A modulating system for a pianoforie
comprising suction means for controlling
the 1nitial volume of sound produced by the
gnmgk, pressure means for controlling the
volume of sound emitted from the instru-
ment and a single source of pressure differ-
ence for operating said suction means and
saild pressure means.

12, In a musical instrument of the per-
cussive type, the combination with a plural-
ity of resonating chambers of means posi-
tioned therein for producing compressional
waves, pnenmatically operated means for
controlling the initial volume of said waves
and mlmum lcally operated means for con-
holhno the emission of the waves from the
chambor to produce musical sound.

13. In a musical instrument of the per-
cussive type, a source of power adapted to
autoinatically operate the instrument, o mod-
wlating device associated with the source of
power for controlling the volume of the com-
pressional waves generated and weans oper-
able by said source of power for controiling
the emission of compressional waves from
sald instrument.

14. In an automatic reproducing pl‘u\ﬂ a
casing having a p‘u vality of wvariable clo-
sures, power means for operating said piano,
a foot pedal, and means whereby said power
means may be caused to automatically di-
vectly operate said closures, or said ]edai
may be caused to directly opel ate said clo-
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sures, or said pedal may be caused to control
said power means for operating said closures.

15. In an automatic reproducing piano, a

casing having variable closures, power means
5 for operating said piano, a foot pedal and a
three-way coupling mechanism whereby said
closures may be operated either automati-
cally by said power means, directly by said

foot pedal or directly by said power means,
said power means being controlled by said 10
foot pedal.

Signed at New York in the county of
New York and State of New York this
twenty-fifth day of Januarvy A. D. 1926.

JOHN HAYS HAMMOND, Jx.



