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UNITED STATES 
1,722,979 

PATENT OFFICE. 
JoHN HAYS HAMMOND, JR.; OF 'GLou CESTER, "MASSACHUSETTS, 

. . " ; , , , , , , . . . . . . . . . 

, , ; , EXPRESSION, DEVICE. 
. . . ( yi " : - ; - , , , 

Application filed May 26, 1925, Serial No. 32,878. Renewed February 27, 1929. 
This invention relates to improvements in 

music modulators, and more particularly, to 
the control of tone shading and musical, dy 
namics. . . . . . . r i. :* -a. ; : 
The present invention has partieular refer 

ence to a system of tone shading for mus 
sical instruments of the percussive type, and 
provides; improved control of musical dy 
nanics in the different parts of the musical 
scale. It may be employed, however, with 
equal advantage in connection. With any 
other type of musical instrument where it 
may be desired to control, the tone'shadings 
of a musical scale. . . . . . . . . 
The principal object of the invention is to 

provide ineans for modulating the volume of 
sound produced by a musical instrument dif 
ferently in different parts of the scale. , A feature of the invention relates to the provision of a plurality of modulating 
means operable synchronously and con 
trolled by a plurality of control devices. Other objects will appear from the follow 
ing aescription takenin connection, with the 
accompanying drawings in which . . . 
- Figure 1 is a plan view, and Eigure 2, i 
a front elevation of a musical instrument 
of the automatic playing type, if ... 

Figure 3 is a sec taken on the line 
3-3 of Figure 1. . . . . . . . . ; 

Figure 4 is a sectional view in detail of 
the operating mechanism of Figure 3, and 

Figure 5 is a sectional view in detail of 
the control valve of Figure-3. . . . - - 

tion 

Like reference characters. r sfer to like parts in the several figures of the drawing. 

40 

45 

In the following description 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 
to similar parts or equivalent construction 
as the art will permit. . . . . . . . . . 

Referring to Figures 1, 2 and 3 of the 
drawings, there is shown for the purpose of 
illustrating one form of the invention, a 
grand piano of the automatic player type 
comprising a casing 10 supported on suitable 
feet in a conventional manner and having 
positioned therein a plurality of strings such 
as 11, 12. and 13, tuned to the notes of the 
musical chromatic scale. The strings 11 of 
the right-hand portion of Figure 3 are as 
sumed to be tuned to the lower notes of the 
Scale and the strings 13 in the left-hand end 

to the upper notes of the scale, and the in 
termediate strings such as 12tuned to the intermediatengtes of the scale. The strings 
1112 and 13, aestretched upon a conven EEEEEEEged a single-plane as for example, in the case illustrated a horizgital plane: 

For each, note of the raisical scale: there is provided a hathner, Schias, 15, arranged to 
impact with, ESEE d stings tuned to the espective note, an EEEEEEE a key in a conventional.inatiper. The 
keys, such as 1 arearranged in a manual 18 and may begperated, maliually in, awl 
known manner to producemusical sound. 
it, Episoperating the piano actions 16, auto hatically in order tiproduce music auto 
E; eisprovided; for each of the agtips. 16 ccordion, pneumatic 19, ea. pneumatic, including Sollapsible bellows 
arranged kq inpartmoyenent to the respec 
live piano, action, upon the collapse of the 
bellows, ina, mannerw known in the au tomatic play 

e 

' . . . " : ". . . . EE V - 4 -1 - 4 - ' ' sponding to theiwerables of the musical scale are connected to bastack or con it fiti. SR similarly the striking 
pneumatics corresponding to the upper notes 
of the musical seale are connected to a sim 
ilar, treble stack,21. The bassistack 20, and 
the treble stack 21 communicate, respectively 
Withabassingdulating mechanism;22 and a 
treble modulating mechanism 23 which may 

SS 
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bration, the . 
65 

70 

an accordion, pneumatig. 19, each 
5 

pneumatics corre. ... 
80 

85 

be of any well known suitable construction, , , 
and which serves to control the suction in 
the stacks to which they are connected. The 
modulating mechanisms.22, 23 are, in con 
munication with a suction feed chamber 24 

90 

and by way of a suction feedpipe 25 to the 
interior of a suction regulating bellows 26. 
The suction regulating bellows 26 is posi 
tioned within a bracket 30 rigidly: secured 
to a casing 31, forming a suction reservoir 
chamber 32. With no suction within it, the 
bellows 26 is held in distended position, by 
means of a plurality of springs 33 fastened 
thereto, the other ends of the springs being 
connected to the fixed bracket 30. A valve 
port 34 provides for communication between 
the interior of the bellows 26 and, the cham 
ber 32, and is controlled by a valve member 
35 mounted on a valve stem 36, one end, of 
which is secured to the moving element of 
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2. 

the beilow's 26, the other end of the stem 
being slidably mounted in a bracket 37 car 
ried on the base of the casing 31 and posi 
tioned within the clhamber 32. The chamber 
32 is in conial unication by means of a pipe 
38 with a source of suction, such as a blower 
39, operated by a suitable motor 40 of con 
ventional construction. The bellows 26 thus 
controls the valve port 34 and regulates the 
amount of suction in the pipe 25, to a pre 
determined degree. The predetermined suc 
tion in the pipe 25 may be varied by chang 
ing the tension on the springs 33. 

For automatically operating the instru 
ment there is provided a tracker bar 50 hav 
ing a plurality of holes arranged in align 
ment. Spaced apart from the tracker bar are 
two roll holding devices 51 and 52 upon 
which there may be mounted roll spools 53, 
54 for a paper roll such as 55, which is per 
forated in a predetermined manner in ac 
cordance with the music to be played. The 
perforations in the roll 55 are such that 
when a note in the musical scale is to be 

5 sounded, a perforation in the rollis brought 
into registry with the tracker bar hole which 
has been assigned to the respective note of 
the musical scale. Each of the note holes 
of the tracker bar 50 communicates with a 
pipe such as 56 and thus to the respective 
striking pneumatic so that when the roll un 
covers the perforation therein, the striking 
pneumatic 19 is actuated to operate the han 
mer action and thus to sound the respective 

5 note. Additional perforations are provided 
near each edge of the paper roll 55 for the 
control of expression. The arrangement of 
holes may be in any desired manner, that 
shown being such that the note holes are in 
termediate the modulating holes. The bass 
expression holes, preferably positioned near 
the left hand edge of the tracker bar 50 as 
seen in Figure 2, communicate by means of pipes; 57 with the bass modulating mecha 
nism 22 and the treble expression holes pref 
erably near the right hand edge of the track 
er bar communicate by means of pipes 58 
with the treble modulating mechanism 23. 
Thus the expression mechanisms 22 and 23 
may be automatically controlled in a prede 
termined manner according to the perfora 
tions in the paper roll. Expression mecha 
nisms 22 and 23 are of a form well-known 
in the art and may be of the type set forth 
in Patents 1444,832 and 1,359,040 to J. H. 
Dickinson. The particular construction, 
however, forms no part of the present inven 
tion and will not be set forth in detail herein. 

It will be seen that the suction in the bass 
stack20 is varied in accordance with the ex 
pression to be imparted to the bass notes of 
the music, while the suction in the treble 
stack 21 varies in accordance with the ex 
pression imparted to the treble notes of the 
music. Such variations in suction in the 
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stacks are caused to control independently 
the musical tones emitted from the instru 
ment according to the relation of the tones 
in the musical scale, by means automatically 
controlled and which will now be described 
in detail. 
A conducting passage 60 of relatively 

small cross sectional area extends from the 
bass stack 20 to an accordion pneumatic 61 
which includes a conventional collapsible bel- 7 
lows. The bellows of the pneumatic 61 is 
operatively connected by means of a shaft 62 
to one end of a balanced lever 63, which is 
pivotally mounted upon a bracket 64 se 
cured to the frame of the piano. The other 
end of the lever 63 is pivotally connected to 
a primary slide valve member 65 (see Fig 
ure 5), which reciprocates. in a valve casing 
66 and which is provided with a valve port, 
67 in an intermediate portion thereof and 
with two oppositely disposed passages 68, 69. 
The valve port. 67 is in communication by 
way of a valve inlet chamber 70 with an 

S() 

ancillary feed pipe 71 communicating 
through a crossfeed pipe 72 with the suc 
tion feed pipe 25. A secondary slide valve 
member 73 is positioned immediately adja 
cent the primary slide valve member 65 and 

with two spaced ports 74, 75 separated by a 
partition 76. The normal position of the 
slide valve members 65 and 73 is as shown 
in Figure 5 of the drawing with the primary 
slide valve port 67 opposite to and closed by 
the partition 76 of the secondary slide valve 
member. The passage 68 is at atmospheric 
pressure and is normally in communication 
with the upper secondary valve port 74. The 
lower passage 69 is also at atmospheric pres 
sure and is normally in communication with 
the lower secondary valve port, 75. The up 
per valve port 74 communicates with a con 
ducting pipe 76 and thus in turn with the 
upper portion 77 of a double bellows 78, the 
lower portion 79 of which is similarly in 
communication by way of a conducting pipe 
80 with the lower secondary valve port 75. 
The bracket 64 is provided with an offset lug : 
or ear 81 through which is threaded an ad 
justing thumb screw 82. A retractile spring 
83 is fastened between an end of the adjust 
ing thumb screw 82 and a movable portion 
of the pivoted lever 63 for restoring the lever 
63 and the primary slide member 65 to a pre 
determined position. The tension of the 
spring 83 may be varied as desired by reg 

() 

is arranged to reciprocate independently, 
thereof and within the valve casing 66. The 
secondary slide valve member 73 is provided 

105 

lo 

ulating the thumb screw 82. The double 
bellows 78 is rigidly mounted on the bracket 
64 near the bass end of the piano and in 
cludes a central member or lever 90, the po 
sition of which is determined by the con 
joint action of the two halves 77, 79 of the 
bellows. The outer end of the lever 90 is 10 
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connected by means of a link 91 to the Sec 
ondary'slide valve member 73. 
A similar mechanism for the treble end of the piano is provided, comprising a con 

5 ducting passage 160 of relatively small cross 
sectional area which is led from the treble 
'stack 21' to an accordion pneumatic 161 which 
includes a conventional collapsible bellows. 
The bellows of the pneumatic 161 is opera 

* 10 tively connected by means of a shaft 162 to 
one':end of a balanced lever 163, which is 
pivotally mounted upon a bracket 164 secured 
to the framie' of the piano. The other end 
“of the lever; 163 is pivotally connected to a 

15 primary slide valve member 165 correspond 
ing to the primary slide valve member 65 
previously described and illustrated in Fig 
ure 5 which reciprocates in a valve: casing 
166 and which is provided with a valve port 

*20 67 in an intermediate portion thereof, and iwith two oppositely disposed passages 68, 69, 
as illustrated in Figure i5: The valve port 
'67 is in communication by way of a valve 
inlet chamber 70 with the ancillary feed 
pipe 71 communicating through the cross 
feed pipe 2 with the suction feed pipe 25. 
The construction of the treblecasing 166 is 
in all respects similar to that of the bass easing 66 and the description already given 
will, it is thought, suffice for both. The 
tapper Yalve port 74 communicates with a 
conducting pipe 16 and thus to the upper 
portion 177 of a doublebellows 178, the 
lower: portion 179 of which is similarly in 
communication by 'way of a conducting pipe 
180 with the lower secondary valve port 75. 
The bracket 164 is provided with an offset 
lug or ear 181 having an adjusting thumb 
screw 182. A retractile spring 183 is fas 
tened between an end of the adjusting thumb 
screw 182 and a movable portion of the piv 
oted lever: 163 for restoring the lever 163 
and the primary slide member 164 associated 
therewith to prédetermined position. The 
tension of the spring 183 may be varied as 
desired by regulating the thumb screw 182. 
The double bellows 178 is rigidly mounted 
on the bracket 164 near the treble end of 
the piano and includes a central member or 

50 lever 190, the position of which is determined 
by the conjoint action of the two halves 177, 

25 

30 

; :35 

179 of the bellows. The outer end of the 
lever 190 is connected by means of a link 
191 to the secondary slide valve member 173. 
Within the casing 10 of the piano there is 

provided a casing 140 formed of substan 
tially soundproof material and comprising 
an upper wall 141 arranged in a plane par 
allel to the strings 11:12, 13, a lower wall 
142 in a plane parallel thereto and oppositely 
disposed of the strings, and intermediate 
boundary walls 143,144. The upper and 
lower walls 141,142 are provided with con 
trollable apertures and in the plane of the 
upper wall 141; there is provided a plu 

.5 5 

60 

bellows. ... ." 

3 

rality of tone modulators including closures 
145, 146, 147, each pivoted upon its longi 
tudinal axis in the plane of the wall 141so 
as to rotate with respect thereto. Each clo 
sure is provided with a lug such as 148 off 
set with respect to the axial mounting of 
the respective closure and pivotally con 
nected by means of a link 149 to an upper 
operating floating arm or lever 150. Simi 
larly in the plane of the lower wall 142 there 
is provided a plurality of tone modulators 
including closures 151, 152, 153, each pivoted 
upon its longitudinal axes in the plane of the 
wall 142 so as to rotate with respect thereto. 

Each closure is provided with a lug such 
'as 148 off-set with respect to the pivotal 
'mounting of the respective closure and piv 
totally connected by means of a link149 to a 
lower operating floating arm or lever 154.: 
; : The operating arms 150 and 154 extend 
normally in substantially horizontal planes 
outwardly of the planes of the walls 141, 
142. The bass ends of the arms are pivot 
ally connected to a vertical operating shaft 
155 which is mounted in bearings in the 
walls 141, 142 so as to reciprocate vertically 
and the lower end of the shaft 155 is con 
nected by means of a link 156 to the outer 
end of the lever 90 of the bass bellows 78. 
Similarly the treble ends of the rods 1509. 
and 154 are pivotally connected to a vertical 
operating shaft 157 which is mounted in 
bearings in the walls 141,142 so as to 'recip 
rocate vertically and the lower end of the 
'shaft 157 is connected by means of a link 
to the outer end of the lever 190 of the treble 
When the lever 90 of the bass bellows 78 

is in its uppermost position so that the shaft 
155 and the bass ends of the arms: 150 and 
154 are in the extreme raised: position the 
closures 147 and 153 approximate thereto 
are in their closed positions. As the double 
bellows is actuated to lower the respective 
vertical shaft the closures become more widely opened, the open position being indi 
cated at the treble end of Figure 3 wherein 
the double bellows 178 is shown in its actu 
ated position with the lever 190 and the shaft 
157 of the treble end of the instrument in 
lowered position. . . . . . . . . . . . 

In operation a paper strip 55 having per 
forations corresponding to music is placed 
upon the roll holders and the roll spools 53, 
54 are rotated so as to bring successive parts 
of the paper strip into registry with the 
holes of the tracker bar 50. Certain of the 
holes control the suction in the groups of 
tracker bar tubes 5 (-58 so as to actuate the 
modulators' 22, 23 respectively, and thus to 
nigdify the 'suction in the stacks 20, 21. By 
changing the amount of suction in the two 
stacks the proper's degree of emphasis can 
be given to the misic as may be desired to 
reproduce the playing of an artist. It will 

5 

'SO 

90 

100 

illo 

20 

30 



5 

1-0 

5 

20 

30 

35 

40 

45 

55 

4. 

be noted that the treble modulating device 
23 is controlled in accordance with the ex 
pression to be given to the notes to be played 
at the treble end of the musical scale, while 
the bass modulating mechanism. 22 is con 
trolled in accordance with the expression to 
be given to the notes at the bass end of the 
musical scale and that the two modulating 
mechanisms 22 and 23 may be independently 
operated to cause variations in the amount of 
suction in the stacks 21 and 20. The varia 
tions in suction in the treble stack 21 are 
communicated to the pneumatic 161, thus 
causing this pneumatic to take up a posi 
tion depending upon the amount of suction 
in the stack 21. The normal position of the 
pneumatic, 161 and the lever 163 associated 
therewith may be determined by suitable ad 
justment of the retractile spring 183 and the 
lever 163 will take up a position depending 
upon the strength of suction in the stack. 21 
relative to the tension on the spring,183. 
As the lever 163 moves in a clockwise direc 
tion the primary valve member 165 is moved 
downwardly thus connecting the Suction pipe 
71 to the pipe 180 and collapsing the lower 
portion 179 of the treblebellows 178 to move 
the shaft 157 downwardly, until the second 
ary valve menaber 173 brings the partition 
76 into registry with the valve port 67, thus 
shutting, off; the suction from the pipe 71. 
It is evident therefore that the lever 190 will 
follow, the motion of the arm 163 and that 
the position of the lever 190 and the rod 157 
'operatively connected therewith is deter 
mined by the strength of suction in the stack 
21. Similarly the position of the bass rod 
155 is determined by mechanism, which has 
hereinbefore been described in detail, by the 
strength of suction in the bass. stack 20 and 
therefore depending upon the strength, with 
which the notes at the bass end of the instru 
ment will be struck. Thus, the ends of the 
rods 150 and 152 will take up positions de 
pending upon the strength with which the 
notes at the respective ends of the instru 
ment are being struck and grading off from 
one end to the other. . . . . 
Thus the volume of sound emitted from 

the instrument at different parts thereof is 
modulated uniformly with respect to the 
emphasis being given to the corresponding 
notes of the instrument and producing part 
ticularly attractive tone shading and novel 
musical effects. . . . . . . 
The invention upon which this applica 

tion is based is broader than the specific em 
bodiment 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 understood 
as not being limited by the present specific 
description. I intend no limitations other 
than those imposed by the claims. 
What I claim is: . . . - - - 
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1. In a musical instrument of the percus 
sive type, the combination with strings for 
producing musical sounds, of a casing hav 
ing apertures, a plurality of closures for 
each of said apertures, said casing and clo 
Sures being formed of a substantially, sound 
proof material, and naeans for actuating the 
closures of each group to a different degree 
with respect to the remaining closures of 
the respective group. . . . . . . . . ; ; ; ; ; , 

2. In a musical instrument of the percus 
sive type, the combination with strings for 
producing notes of the musical scale of a 
casing having apertures, a plurality of; clo 
Sures for each of said apertures and far 
Tanged in a determined relation with respect 
to said strings, said casing and closures be ing formed of a substantially sound proof 
material, means for variably actuating said 
stirings to produce anusical sound and means 
for variably actuating the closures of each 
group to a different degree with respect to 
the remaining closures of the respective 
group and proportionally to the variations, in 
actuation of said strings.: - 

3. In a musical instrument, the combina 
tion with tuned strings, hammers positioned 
to make striking, contact with said strings 
to produce musical sounds, of a casing, sur 
l'ounding said strings and hammers, said 
-casing having apertures, a plurality of clo 
sures for each of Said apertures, and operat 
ing members for actuating the closures of 
each group to a different degree with respect 
to the remaining closures, of the respective 
group. . . . . . . . . . . ; : . . . . . . . . . . . . ;- 

4. In a musical instrument, a plurality of 
tuned strings for producing musical sounds 
arranged in the order of their sequence in 
the musical scale, a casing having apertures, 

70 

75 

80 
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a plurality of closures for each of said 
apertures, said apertured casing surround 
ing said strings, a floating lever: for adjust 
ably positioning the closures, to vary the 
effective emission of sound from the casing, 
a shaft for each end of said lever and pivot 
ally connected thereto, and means, for inde pendently operating the shafts. ... 

5. In a musical instrument, a plurality of 
tuned strings arranged in the order of their 
sequence in the musical scale, a casing en 
closing, said strings and having apertures 
for the control of the emission of sound 
therefrom, a closure for one of said casing 
apertures positioned proximate to the treble 
strings, an additional closure for said aper 
ture proximate to the bass strings, a percus 
sive action for each of the notes of the 
musical scale for causing vibration of the 
strings tuned to the respective note, means 
for actuating said percussive mechanism 
with different degrees of force, means for 
actuating said treble closure to a degree pro 
portional to the force of actuation applied 
to the treble percussive means, and means 
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for actuating said bass closure to a degree 
proportional to the force of actuation ap 
plied to the bass percussive means. 

6. In a musical instrument, a plurality of 
tuned strings arranged in the order of their 
sequence in the musical scale, a substantially 
soundproof casing enclosing said strings and 
having apertures for the emission of sound 
therefrom, a plurality of closures for each 
of said casing apertures positioned proxi 
mate to the treble strings, the intermediate 
strings and the bass strings respectively, a 
percussive action for each of the notes of the 
musical scale for causing vibration of the 
strings tuned to the respective note, means 
arranged for actuation of said percussive 
mechanism with different degrees of force, 
means for opening each of said closures of 
each group to a different degree propor 
tional to the force of actuation applied to 
the percussive means associated with the 
part of the musical scale with which the re 
spective closure is associated. 

7. In a musical instrument of the percus 

5 

sive type, the combination with tuned ele 
ments for producing musical sounds by per 
cussion, of a casing having apertures, a 
plurality of closures for each of said aper 
tures, and means for actuating the closures to 
a different degree with respect to the re 
maining closures of the respective group. 

8. In a musical instrument of the percus 
sive type, the combination with automat, 
roll playing mechanism for actuating said 
instrument to produce music, of a casing 
having apertures, a plurality of closures for 
each of said apertures arranged in a deter 
mined relation with respect to the musical 
Scale, means for modifying the amplitudes 
of musical sound, and means controlled by 
said modifying means for variably actuat 
ing the closures of each group to a different 
degree with respect to the remaining clo 
Sures of the respective group. 
Signed at New York city, in the county 

of New York and State of New York this 
25th day of May A. D. 1925. 

JOHN HAYS HAMMOND, JR. 
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