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Patented Nov. 18, 1952 2,618,191 

UNITED STATES PATENT OFFICE 
2,618,191 

MICROPHONE PICKUP ENCLOSURE 

Daniel W. Martin, Blackwood, N.J. 
Application February 3, 1949, Serial No. 74,332 

(C. 84-453) Claims. 

This invention relates to acoustical and elec 
trical control of the output of a musical instru 
ment. More particularly, my invention relates 
to a device for use With or combined with an in 
dividual musical instrument to attenuate the di 
rect Sound therefron, and with which a micro 
phone of a reproducing System is associated. My 
invention has special applicability to use with the 
conventional brass wind instruments, of which 
the cornet, trumpet, and French horn may be 
taken as examples. 
When it is desired to extend greatly the mu 

sical capability of a conventional melodic or Solo 
type of musical instrument, by electrical means, 
it is necessary to gain control of the acoustical 
Output of the instrument. Although the dynamic 
range may be extended upward from the loudest 
normal tones by simple amplification, the degree 
of extension is limited by the tendency for the 
Sound reproducing System to feed back from the 
loudspeaker to the microphone. When the dy 
namic range is to be extended downward from 
the Softest normal tones it is necessary to atten 
luate the direct acoustical output of the instru 
ment in order to achieve the lower acoustical 
output from the reproduced sound without in 
terference from the direct sound. Similarly, if 
the tonal or pitch characteristics of the sound are 
to be extended or modified, the direct sound must 
be attenuated Sufficiently to avoid interference 
With the sound reproduced in modified form. 

Examples of the many situations in which these 
factors are limiting are found in the use in the 
Same instrumental ensemble of musical instru 
ments normally having a large acoustical output 
with other musical instruments normally having 
a Small acoustical output. Thus, great difficulty 
is encountered in attempting to combine in a 
single musical ensemble the brass Wind instru 
ments, which have large output, and the stringed 
instruments, which have small output. Except 
for the unsatisfactory expedient of having the 
loud instruments played as softly as possible and 
the Soft instruments played as loudly as possible, 
the only previous solution has been to space the 
Soft instruments away from the loud and to at 
tempt to amplify the output of the soft instru 
ments without simultaneously amplifying the 
output of the loud instruments and to balance 
the reproduced sound against the direct sound. 
The result, if balanced, can only be loud. 

In the past, some attenuation of the sound of 
loud instruments, such as the cornet and trumpet, 
has been obtained by the use of mutes, but this 
attenuation has not always been sufficient and it 
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2 
has generally sacrificed the true tone of the in 
strument; and while the muted tone has been 
widely used for novelty effects, these effects have 
been limited to a class of which the nute is 
capable; furthermore, whether muted or not, the 
electrical reproduction of the tone is limited by 
the occurrence of feedback through the ampli 
fying System. 

It is the primary object of my invention to at 
tenuate the direct sound of a musical instrument 
and simultaneously to capture the true sound of 
the instrument, and to do this by means which 
Will overcome acoustical feedback limitations and 
which can be utilized at the will of the musician, 
and without substantially disturbing the normal 
use of the instrument or the usual arrangement 
of musical instruments in an ensemble or the 
freedom with which such arrangements may be 
made as desired. Pursuant to these objects, my 
invention extends greatly the freedom with which 
loud musical instruments may be used and the 
freedom with which various instruments may be 
combined in a desired musical ensemble. The 
captured sound may be reproduced in any de 
sired strength, in balance with other instruments 
employed, substantially without interference 
from the direct Sound of the instrument produc 
ing the captured sound, and with substantially 
no danger of acoustical feedback. Reproduction 
of the captured sound may be a true reproduc 
tion, or a reproduction which is modified, and 
any desired modification may be made, either 
With respect to loudness, or tone quality, or pitch, 
or apparent location or direction. For example, 
by electrical modification, as with suitable filters, 
the reproduced sound may be in the usual muted 
tones, or may be made to similate some other 
instrument. Or to create novel tones; and the 
sound, whether true or otherwise, may be repro 
duced as from a distance, for example as off 
stage, yet may be played from the usual posi 
tion of the musician. The acoustical attenuation 
and control may be employed to Suppress the 
whole sound, as during practice, and the cap 
tured sound, either with or without other modi 
fication, may be reproduced in headphones worn 
by the musician. My invention provides great 
freedom and flexibility of control, which may be 
utilized in many ways and to many advantages 
by musicians and conductors. 

It is a further object of my invention to accom 
plish acoustical and electrical control of the out 
put of a musical instrument without modification 
of the instrument itself and without changing 
the performance of the instrument; and pref 
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erably to do so without changing or limiting the 
normal technique or attitude with which the in 
strument is ordinarily played, and by means 
Which may be used at the Will of the musician 
Without limiting the normal use of the instru 
ment. 
My invention is especially applicable for use 

With the brass wind instrument family; for with 
Such instruments, substantially all of the sound 
emitted is radiated from the mouth of the in 
strument. 
In carrying out my invention, I provide an 

enclosure which may be sealed about the sound 
emitting portion of the instrument and which 
Will receive and attenuate substantially the whole 
acoustical output of the instrument, and I asso 
ciate therewith a microphone to respond to the 
Sound which is to be reproduced. Preferably, I 
make the enclosure of such acoustical charac 
teristics and associate therewith a microphone 
in such position, that the direct sound radiated 
by the combination is greatly attenuated with 
respect to the normal output of the instrument, 
and that the sound emitted by the instrument 
is picked up by the microphone in a tonal quality 
true to the normal sound of the instrument. 
The attainment of the proper acoustical char 

acteristics of the enclosure involves several fac 
tors, for the enclosure must not distort or modify 
the true tone at the point where it is picked up 
by the microphone, and must avoid the creation 
at the microphone of sounds not normally part 
of the true tone of the instrument; and the 
volume of the enclosure must be sufficient to 
cause no acoustical reaction upon the normal 
operation of the instrument. 

I find that with an enclosure having suitable 
other characteristics, the volume of the enclosure 
may be of a size which is wholly practical for 
use in a normal arrangement of musical instru 
ments. The minimum volume is related to the 
fundamental frequency of the lowest tones in 
the playing range of the instrument, and to the 
cross sectional area of the mouth of the instru 
ment. The volume should be great enough to 
avoid considerable reaction on the performance 
of the instrument and hence to avoid changing 
the normal technique of playing it, and must be 
great enough to provide an adequate “true 
sound' space for the microphone. 
The shape of the enclosure is such as to avoid 

forming an extension of the instrument, which 
would modify its tonal characteristics, and to 
minimize standing-wave effects within the en 
closure. To avoid having the enclosure forth 
an extension of the instrument, I preferably form 
the Walls to provide a sharp break in contour 
adjacent the rim of the bell of the instrument, 
and carry the wall sharply back away from the 
contour of the instrument. Standing-wave 
effects may be minimized by employing a broken 
and unsymmetrical contour for the enclosure, 
and by avoiding parallel walls. 
The walls of the enclosure should be rigid, to 

suppress Sound transmission, both to suppress 
the outward transmission of the attenuated 
sound and to suppress inward transmission of 
external sounds to the microphone, to avoid feed 
back. In addition, the Walls are desirably covered 
on the inside with some sound absorbing ma 
terial, preferably some matted material such as 
hair felt or a soft porous material, to minimize 
reverberation and standing-wave effectS. 
The enclosure is desirably acoustically Sealed, 

but provides for escape of air, as through a long 
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4 
passage of small cross section, to permit the 
normal flow of air employed in playing the 
instrument. 
The enclosure has a suitable opening to receive 

the bell of the instrument, desirably in Sealed 
relationship. The bell of the instrument may 
project into the free space within the enclosure 
and the enclosure may be sealed about the bell 
at a point behind its mouth. Conveniently, how 
ever, the opening is of a size to receive the rim 
of the bell and that rim is sealed against the 
edge of that opening. In the preferred form, 
the bell receiving opening is at the inner end 
of an inwardly extending generally frusto-conical 
Wall, and the bell-receiving opening is surround 
ed by a lip which carries a soft gasket; for this 
provides the desirable sharp contour break at 
the rim of the instrument bell, and guides the 
bell to proper position, and the instrument may 
be brought into acoustically sealed association 
With the enclosure in a convenient position for 
playing, simply by inserting the bell of the in 
strument through the frusto-conical portion of 
the Walls and pressing it against the gasket at 
the lip. 
With the enclosure constructed in accordance 

With these principles, it is possible to position a 
microphone, desirably of small physical size, at 
a position within the enclosure and in front of 
the mouth of the instrument so that it will not 
of its own presence distort the sound yet will 
respond to the sound produced, and will transmit 
a corresponding electrical Signal characteristic of 
the normal sound of the instrument when played 
in a free field. Preferably, the microphone is 
placed in front of the mouth of the instrument, 
desirably close to the axis of the instrument bell 
and Spaced from the Walls of the enclosure, in 
a position between the mouth of the instrument 
and the main body of the space within the en 
closure. The microphone should be spaced from 
the mouth of the instrument a distance approxi 
mately equal to the diameter of the mouth of 
the instrument, say about 4 inches in the case 
of the cornet and up to about 10 inches for 
larger-mouthed instruments such as the French 
horn and mellophone. 

Preferably, the enclosure is formed in, or con 
bined with, a piece of orchestra equipment or 
furniture having other functional uses, for ex 
ample a Seat or a music stand or the like, but 
it need not be so associated, and may be wholly 
separate. 
The accompanying drawings illustrate my 

invention: 
In Such drawings, Fig. 1 is a somewhat sche 

matic diagram of an enclosure embodying my 
invention: Fig. 2 is a perspective view of an en 
closure adapted for use with a cornet or trumpet 
and embodied in a music stand, and showing 
the method of its use; Fig. 3 is a vertical longi 
tudinal Section of the enclosure shown in Fig. 2; 
Fig. 4 is a horizontal section, taken on the line 
E-4 of Fig. 3; Fig. 5 is a perspective view of 
another embodiment of my invention in the form 
of a box-like seat, and adapted for use with a 
mellophone; and Fig. 6 is a schematic diagram 
of an electrical System for use with an attenu 
ating enclosure. 
General cinaracteristics which I may employ 

in microphone-enclosing attenuators embodying 
my invention are indicated diagrammatically in 
Fig. 1. AS shown in Fig. 1, the bell of the 
musical instrument is seated against a gasket 
On a lip and directed into the enclosure. The 
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walls 2 and 3 of the enclosure extend rear 
ward from the lip to form an abrupt change 
from the smooth contour of the bell fo and to 
break sharply away from that contour. The 
other walls of the enclosure are of broken and 
irregular shape, so that the enclosure as a whole 
is of irregular shape. To provide a suitable ir 
regular shape, the walls may avoid substantial 
areas which are parallel with each other, and 
may be curved, as indicated by the walls 4 and 
f5, to present a convex surface to the inside of 
the enclosure. Other walls, as indicated by the 
walls 6, 7, and 8, may be made up of rela 
tively small panels Set at an angle to each other. 
The use of curved, irregular, and angular Walls 
not only obtains the desirable irregularity in the 
shape of the enclosure, but also contributes to 
rigidity. The walls all carry on their inner sur 
face a layer of sound absorbing material 9. 
To permit the escape of air from the enclosure 

and hence to avoid interference with the normal 
Small air flow which occurs in the playing of the 
instrument, while maintaining an acoustically 
Sealed enclosure, a circuitous air eScape path of 
Small cross section may be provided, as by the 
walls 20, 2, and 22. 
A microphone 40, which may have narrow di 

rectional characteristics, is positioned within the 
enclosure at a point of true Sound, preferably On 
or close to the axis of the bell 0 of the instru 
ment, facing the instrument and Spaced from the 
mouth of the instrument a distance of the order 
of the diameter of the mouth, in order to receive 
the desired sound directly from the instrument 
and to receive a minimum of extraneous sound. 

Desirably, the enclosure is embodied in SOine 
functional piece of Orchestra, or bandstand equip 
ment, such for instance as a seat, a music Stand, 
or the like. Figs, 2 to 4, inclusive, show a music 
Stand Which I have found to give quite Satisfac 
tory results. It is a box-like structure made of 
plywood A' thick, which in the device shown 
I find to provide Sufficient rigidity. It has non 
parallel side walls 25, a front Wall 26, and a top 
wall formed of two oppositely inclined panels 2. 
and 28. The top surface of the panel 28 is pro 
vided with a cleat 30, and forms a convenient 
support for sheet music 29. Below the cleat 3, 
the panel 28 Supports an inwardly extending 
frusto-conical wall section 3 which has a lip 
32 at its inner end covered by a soft rubber gas 
ket 33. The inner end of the frusto-conical Wall 
3 and the lip 32 are of the size suitable to receive 
the rim of the bell of the instrument with which 
the music stand is to be used, in this case, the 
bell 34 of a cornet or trumpet, and are arranged 
to position the instrument in a convenient posi 
tion for playing. The rear wall 35 of the en 
closure is disposed at an oblique angle with 
respect to the other Walls, and is displaced for 
Wardly from the rear edge of the side walls 25, 
to provide knee Space for the musician. A hori 
Zontal wall section 36 and a short vertical rear 
wall 37 join the upper edge of the wall 35 to the 
rear edge of the top panel 28. 
A microphone 40, desirably of relatively small 

size, is conveniently supported on a bracket 39 
mounted on the rear wall 35. 
The enclosure shown in Figs, 2 to 4, for use 

with a cornet or trumpet, may have a volume 
of about 10 cubic feet. A Somewhat Smallel 
volume, say down to about 8 cubic feet, is not 
un-Workable; and a larger volume may of Course 
be used, but this makes the device cumberSome 
and less convenient. I consider about 10 cubic 
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feet to be the optimum for a stand of this type 
and for this use. 
The inner Surfaces of the walls of the enclosure 

are covered with a Suitable sound absorbing 
blanket, such as hair felt, and I have found that 
a layer about 4.''' thick gives satisfactory sound 
absorption without making the device unduly 
heavy. 

Fig. 5 shows a seat for use by a mellophone 
player and formed to provide an enclosure to 
attenuate the Sound of the mellophone. For a 
French horn player the curved portion of the 
seat would be on the player's right. It includes 
a seat 50, a back 5, and enclosing walls to form 
an attenuating chamber below and behind the 
Seat 59 and back 5. At the left side, the seat 
50 and back 5 join an inclined Wall 53 which 
Supports a short inwardly extending cone 54 
having a lip 55 at its inner end to receive the 
edge of the bell of the mellophone with the in 
Strument in a position suitable for playing. The 
enclosure formed within this box-like seat shown 
in Fig. 5 embodies the same factors which have 
been described above. Thus, the enclosed space 
is of irregular and broken shape, with generally 
non-parallel walls, and with the Walls rigid and 
covered on the inside with Sound absorbing ma 
terial. A microphone is positioned within the 
enclosure, opposite the opening defined by the 
bell-receiving lip 55. This enclosure, for use 
With the mellophone, desirably has a consider 
ably larger volume than the enclosure shown in 
Figs. 2 to 4 and intended for use with the trumpet 
Or cornet, because of the lower range of the mel 
lophone; and I preferably use a minimum volume 
of about 20 cubic feet. 
With a device embodying my invention, sub 

stantially full control is readily obtained of the 
acoustical output of the instrument, and the true 
Sound of the instrument is captured as an elec 
trical signal corresponding to that true sound, and 
a corresponding sound may be reproduced as de 
sired from that electrical signal. Usually the 
reproduced Sound Will be modified with respect to 
the Original Sound, and the modification may be 
Only of loudness, with the reproduced sound 
otherwise true to the original sound. 
Other modifications of the captured sound may 

be made in many ways for, because by my inven 
tion the acoustical output is effectively attenuated 
and feedback is substantially eliminated, great 
freedom may be used in reproducing the captured 
Sound, Without danger of interference from the 
direct Sound or from feedback. Thus, the elec 
trical Signal may be reproduced as coming from a 
different position or direction, as from off stage, or 
the reproduced Sound may be made to simulate 
the tones of the commonly employed mutes or to 
simulate the tones of some other musical instru 
ment. For example, the original sound of the 
COrnet may be reproduced in simulation of the 
tones of a trombone or of a French horn. The 
reproduced Sound may be reproduced in head 
phones, so that the device may be used for prac 
tice, to produce in the headphones worn by the 
musician a true or modified sound as desired, and 
to Suppress the direct sound. 
A Schematic diagram of electrical apparatus for 

producing Several modified reproductions is shown 
in Fig. 6. The control of the electrical circuits 
may be largely or Wholly by the musician, as by 
the multiple position switch 60 mounted on the 
top panel of the instrument shown in Figs. 2 to 4, 
and by the volume control 6 mounted adjacent 
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the switch 60. Either or both could, of course, be 
operated by pedals instead of manually. 
As indicated in Fig. 6, the multiple position 

switch 60 is connected to the microphone, and 
controls the circuit of the microphone 25 to con 
nect it alternatively to any of a number of modi 
fication circuits. The switch 60 may have an off 
position, indicated by the contact 62. The next 
adjacent contact 63 may be connected to an 
amplifier 75, controlled by the volume control 6 , 
and through such amplifier 5 to a loudspeaker 
35. In a third position, the switch 60 connects the 
microphone circuit to a contact 66 which is coin 
nected through a filter 6 to the amplifier 5. The 
filter S may be such as to modify the electrical 
signal so that the Sound reproduced at the Speaker 
85 will simulate the tones of a muted cornet. A 
fourth contact S5 of the switch 6) may be con 
nected through a filter 7 to the amplifier 5, with 
the filter arranged to modify the electrical signal 
so that the reproduced sound simulates that of a 
French horn. Another cointact S3 inay be con 
nected to the amplifier 5 through a filter 8 
which modifies the electrical circuit to produce 
otherwise modified sounds. Another contact 6 
may be connected through an electronic circuit 9 
which changes the pitch of the reproduced Sound. 
Another contact 63 may be connected through 
electrical apparatus 89 to mix the electrical signal 
with signals produced by other instruments. Still 
other contacts 69 and 70 nay be connected 
through electrical apparatus to modify the Signal 
in other desired respects. 
The circuit from the amplifier 5 to the speaker 

35 may also contain a multiple position Switch 
81, by which the signal passing through such 
-circuit may be connected for reproduction either 
by the loudspeaker 85 or by some other 
instrument. For example, such switch may pro 
vide positions by which that signal may be 
reproduced by earphones 86, or at a remote 
speaker 3, or through a nonitoring control 
station 33. 

In practical use, as with the embodiment shown 
in Figs. 2 to 4 inclusive, my invention provides a 
device in the form of a piece of orchestra equip 
ment not greatly different from those ordinarily 
employed. Its use is entirely at the will and under 
the control of the musician. When it is desired to 
use the device, the musician simply inserts his 
instrument, in this case a cornet or trumpet, into 
the frusto-conical opening and seats the rim of 
the instrument against the lip 32. The multiple 
position switch S is set at the position to produce 
the desired reproduction, and the volume con 
trol. 6 is set to obtain the desired volune of 
reproduction. When the instrument is then 
played, the direct sound from the instrument is 
largely, if not wholly attenuated. I have found 
that a device constructed substantially as shown 
in Figs. 2 to 4 produces an attenuation of the order 
of 20 decibels or more, and that this reduction 
is quite satisfactory. The true Sound of the 
instrument, however, is picked up by the micro 
phone 25, and a corresponding electrical signal is 
obtained. This signal now passes to the electrical 
apparatus, such as the amplifier 5 and loud 
speaker 85, with or without modification as by the 
filters 'S to 78; and such electrical apparatus 
reproduces from the signal a reproduced Sound 
either the same as or modified from the Original 
sound. The reproduction may be either through 
one or more loudspeakers, such as the loudspeaker 
85, or may be by some other instruments such as 
the earphones 86 or the distance Speaker 81. 
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I claim as my invention: 
1. An acoustical attenuator for a musical in 

strument having a bell mouth from which the 
greatest part of the Sound of the instrument is 
radiated, comprising an acoustically sealed en 
closure forming a space to receive and attenuate 
the ornal Sound so radiated from the bell of 
the instrument, Said enclosure having a frusto 
conical wall portion with the small end thereof 
projecting inward into said enclosure and open 
ing thereto at its inner end, a seat at the small 
end thereof to receive the rim of the instrument 
bell, the frusto-conical wall portion extending 
from Said Seat rearward with respect to the bell 
to form an abrupt break away from the contour 
thereof and to guide the bell into engagement 
With said seat. 

2. An acoustical attenuator for a musical in 
strument having a bell mouth from which the 
greatest part of the sound of the instrument is 
radiated, comprising a substantially rigid-wall 
enclosure having acoustically absorbent inner 
Surfaces, an outer wall of said enclosure having 
an Opening to paSS the bell-end of the instru 
ment to an in Wardly projecting position with re 
Spect to the main body of the enclosure, means 
for acoustically sealing to said enclosure an in 
strument So disposed, said enclosure being of ir 
regular and unsymmetrical shape and the walls 
thereof being spaced differently and presented 
differently With respect to the space immediately 
adjacent the bell mouth of an instrument so dis 
posed, whereby said enclosure attenuates sound 
radiated from the beli mouth of the instrument 
So disposed without acoustical reaction thereon 
and Said immediately adjacent space is a sub 
Stantially true-sound space. 

3. An acoustical attenuator as set forth in 
claim 2 in which the means to seal the instru 
inent to the enclosure comprises an inwardly 
projecting generally frusto-conical Wall and a 
Seat at the inner end thereof to receive the rim 
of the bell of the instrument, the frusto-conical 
Wall extending from said seat rearward with re 
Spect to the bell to form an abrupt break away 
from the contour thereof. 

4. An acoustical attenuator for a musical in 
strument having a bell mouth from which the 
greatest part of the sound of the instrument is 
radiated, comprising an acoustically sealed en 
closure the Walls thereof having an opening sur 
rounded by a seat to receive the rim of the bell 
of the instrument in acoustically sealed rela 
tionship, the cross-sectional area of said en 
closure transverse to the axis of an instrument 
bell SO received being many times greater than 
the cross-sectional area of such bell, the walls 
of Said enclosure about said opening extending 
therefrom at an angle away from the wall of a 
bell SO received to form an abrupt break away 
from the contour of the bell, and said enclosure 
being of irregular and unsymmetrical shape. 

5. An acoustical attenuator for a musical in 
Strument having a bell mouth from which the 
greatest part of the Sound of the instrument is 
radiated, comprising an acoustically-sealed en 
closure having a volume at least of the order of 
eight cubic feet, said enclosure having an open 
ing to receive the bell-end of an instrument in 
an in Wardly projecting position, the enclosure 
being of irregular and unsymmetrical shape with 
respect to the axis of a bell so received and the 
enclosure walls being substantially rigid and 
having acoustically absorbent inner surfaces. 

6. An acoustical attenuator for a musical in 
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strument having a bell mouth from which the 
greatest part of the Sound of the instrument is 
radiated, comprising an acoustically-Sealed en 
closure having a volume at least of the order of 
eight cubic feet and of irregular and unsymmetri 
cal shape, an acoustically absorbent inner Sur 
face on the enclosure walls, and said walls having 
an opening surrounded by a seat to receive the 
rim of the bell of the instrument in acoustically 
Sealed relationship, whereby sound radiated from 
the bell of an instrument SO received Will be re 
ceived and attenuated by said encloSure Substan 
tially without acoustical reaction on the instru 
ment. 

7. An acoustical attenuator for a musical in 
strument having a bell-mouth from which the 
greatest part of the sound of the instrument is 
radiated, comprising a substantially rigid-Walled 
enclosure having acoustically absorbent inner 
surfaces, an outer Wall of Said encloSure having 
an opening to pass the bell-end of the instrument 
to an inwardly projecting position with respect 
to the main body of the encloSure, means for 
acoustically sealing to Said enclosure an instru 
ment so disposed, a microphone positioned in the 
space immediately adjacent the bell-mouth of an 
instrument so disposed, said enciosure being of 
irregular and unsymmetrical shape and the Walls 
thereof being spaced differently and presented 
differently with respect to said immediately adja 
cent space, whereby said enclosure attenuates 
sound radiated from the bell mouth of the 
instrument so disposed without acoustical reac 
tion thereon and said immediately adjacent Space 
is a substantially true-Sound Space. 

8. An acoustical attenuator as Set forth in 
claim 7 in which the means to Seal the instrui 
ment to the enclosure comprises an inwardly 
projecting generally frusto-conical wall and a 
seat at the inner end thereof to receive the rim 
of the bell of the instrument, the frusto-conical 
wall extending from said seat rearward With 
respect to the bell to form an abrupt break aWay 
from the contour thereof. 

9. An acoustical attenuator for a musical in 
strument having a bell mouth from which the 
greatest part of the sound of the instrument is 
radiated, comprising an acoustically Sealed enclo 
sure having acoustically absorbent inner Sur 
faces, said enclosure having an Opening Sur 
rounded by a seat to receive the rim of the bell 
of the instrument, a microphone mounted in 
said enclosure at a point Spaced inward from 
said opening in a microphone Space comprising 
the projected area of said opening and extend 
ing inward therefrom a distance to include Said 
microphone, the enclosure having a Volume many 
times greater than said microphone Space and 
of irregular and unsymmetrical shape With re 
spect to said microphone Space. 

10. An acoustical attenuator for a musical 
instrument having a bell mouth from which the 
greatest part of the sound of the instrument is 
radiated, comprising an acoustically Sealed en 
closure having acoustically absorbent inner Sur 
faces, said enclosure having an Opening for the 
bell-end of the instrument, means for acousti 
cally sealing the instrument to the enclosure in 
a substantially predetermined position. With re 
spect thereto, a microphone mounted in Said en 
closure at a point spaced inward from the pre 
determined position of the bell-mouth of the 
instrument, said microphone being disposed in a 
microphone space comprising the projected area. 
of the bell-mouth of an instrument in Said pre 
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10 
determined position and extending from such 
bell mouth inward a distance to include said mi 
crophone, the enclosure having a volume many 
times greater than said microphone space and 
of irregular and unsymmetrical shape with re 
Spect to said microphone Space. 

11. A functional piece of furniture, compris 
ing Substantially-rigid Walls forming a hollow 
body, said body comprising an acoustical at 
tenuator as defined in claim 10. 

12. A music stand, comprising substantially 
rigid walls forming a hollow body, said body com 
prising an acoustical attenuator as defined in 
claim 10. 

13. A musician's seat, comprising substantially 
rigid walls forming a hollow body, said body 
comprising an acoustical attenuator as defined 
in Cairn 10. 

14. A music Stand, comprising walls forming 
a hollow body and including an upper wall posi 
tioned to Support sheet-music thereon, acousti 
Cally absorbent inner Surfaces on said hollow 
body, Said body-Walls having an instrument re 
ceiving Opening, a Seat at said opening to re 
ceive the rim of the bell of a musical Wind in 
Strument in acoustically sealed relation, the 
Walls adjacent said opening being positioned to 
extend at an abrupt angle away from the con 
Our of an instrument bell seated on said seat, 
Said opening and Seat being disposed to posi 
tion the instrument with its mouth piece in po 
Sition for playing fron a point of reading observa 
tion of sheet-music on said upper wall, said 
hollow body being acoustically sealed, whereby 
Said music Stand forms an attenuating enclosure 
for Sound radiated from an instrument seated 
at Said Opening. 

15. A music Stand, comprising walls forming 
a hollow body and including an upper wall po 
Sitioned to Support sheet music thereon, acousti 
cally absorbent inner surfaces in said hollow 
body, a generally frusto-conical wall converging 
inward from an upper outer wall of said body 
and Open at its inner end, said body being other 
wise acoustically Sealed, a seat at the inner end 
of Said frusto-conical wall to receive the rim of 
the bell of a musical Wind instrument, said seat 
being positioned inward from the plane of said 
music-Supporting Wall, whereby a wind instru 
ment having a bell and an oppositely disposed 
mouth-piece may be disposed with its bell 
against Said Seat and with its mouth-piece in po 
Sition for playing from a position of reading ob 
Servation of Sheet music on said upper Wall. 

16. A microphone enclosure, comprising sub 
stantially rigid Walls forming a hollow body and 
having an Opening, a Seat at the edge of said 
Opening to receive in acoustically sealed rela 
tion an instrument bell seated thereon, the walls 
of Said body extending from said opening at an 
obtuse angle with respect to the axis of said 
opening, whereby the inner surfaces thereof 
form an abrupt break away from the contour of 
an instrument Seated on said seat, acoustically 
absorbent Surfaces inside said hollow body, said 
body including a free microphone-receiving 
Space Comprising the projected area of said open 
ing and extending a Substantial distance in 
Ward from Said opening, said hollow body hav 
ing an interior Volume many times that of said 
microphone-receiving space, the walls of said 
body being non-parallel and the space within 
Said body being of irregular and unsymmetrical 
shape with respect to said projected-area, space. 

17. A device for use with a musical instru 
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ment, comprising Substantially rigid walls hav 
ing acoustically absorbent inner surfaces and 
forming an enclosure, Said enclosure having an 
opening with which the sound-radiating bell of 
a musical instrument may be registered, the 
Space Within said enclosure including a free 
Space comprising the projected area of said 
opening and extending a Substantial distance in 
Ward, the whole volume of said enclosure being 
many times the Volume of said free space and of 
irregular and unsymmetrical shape, whereby said 
free Space is a substantially true-sound space, 
a microphone positioned in Said free space to 
receive Sound therein, and electrical means to 
modify the electrical signal from said microphone 
and to reproduce therefrom a sound modified 
from the Sound so received. 

DANIEI, W. MARTIN. 
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