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. This invention relates to sound generating 
' devices, and, more particularly,_to sound re 
producers in ‘which a column of air is set 
into vibration by a mechanical diaphragm. 
In order to secure an accurate and undis 

torted reproduction of the various notes 
comprising a chromatic scale, it is desirable 
to provide a plurality of resonating chambers 
which may be operated in conjunction with 
the reproducing means, such as an electro 
magnetic unit having a vibrating diaphragm, 
which serves to selectively amplify certain of 
the notes impressed thereon. Each of the 

' resonating chambers may be tuned to a; 
15 

'20 

25 

definite note of the chromatic scale and util 
ized for reproducing that particular note or 
various overtones or harmonics thereof. It 
is thus necessary to employ only twelve 
chambers resonant to the various notes in 
one octave of the chromatic scale in order to 
amplify and reproduce the entire range of 
musical frequencies. 
Should an open end resonator be employed, 

the length thereof would be excessive due 
to the fact that such a device is resonant to a 
wave having a length only twice that of the 

' pipe itself. This would be particularly no 
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ticeable if the device is made resonant to one 
of the lower' octaves and will cause'the ar 
rangement to be unsuitable for private use 
where only a small space is available. 

I accordingly utilize a resonating chamber 
formed by a pipe having a closed end for 

, amplifying the waves produced by a vibrat 
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ing diaphragm. Since such-a pipe is resonant 
to a wave four times its own length it occu 
pies only half the space required by an open 
end pipe which is resonant to the same note. 
A bank of twelve closed end pipes, each tuned 
to a de?nite note in the chromatic scale, and 
energized by a suitable diaphragm, may con~ 

' sequently be employed for the reproduction 
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of the various notes comprising a complete 
scale. 
In accordance with this invention, a pipe 

having a closed end is utilized as a resonator 
associated with the diaphragm of an electro 
magnetic unit. The diaphragm is analogous 
toatuning fork and sets'up waves of compres 
sions and rarefactions in the pipe, which, if 

I 
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they are of the fre uency to which the pipe 
is resonant,‘ are amp i?ed and impressed upon 
the surroundin 
nators are emp oyed which are tuned respec 
tively to the severalv notes comprising an 
octave in the chromatic scale. 
vices are capable of amplifying the various 
overtones of their fundamental fre uency 
but are relatively inca able. of repro ucin 
notes of lower frequencles, it is usually pre -' 
erable to tune the resonators to the lowest 
octave it is desirable to reproduce. Their 
fundamental frequency and the various over 
tones will then comprise the complete ‘musical 
scale, and any notes of lower frequency which 
may be present will be largely suppressed. 
The invention also consists in certain new 

and original features of construction and 
combinations of parts hereinafter set forth 
and claimed. 
Although the novel features which are be 

lieved to be characteristic of this invention 
will be speci?cally pointed out in the claims 
appended hereto, the invention itself, as to 
its objects and advantages, the mode of its 
operation and the manner of its organization, 
may be better understood by referring to the 
following description taken in. connection 
with the accompanying drawing forming a 
part thereof, in which like reference charac 
ters have been used to denote like parts in 
the various ?gures. 
is, however, primarily for purposes of dis 
closure, it will be understood that the struc 
ture and the method of operation thereof 
may be modi?ed in various respects without 
departing from the broad spirit and scope 
of the invention. 
One embodiment of the invention has been 

shown for purposes of illustration inthe ac 
companying drawing,in which - 

Fig. 1 illustrates a closed end resonator con 
structed in accordance with this invention; 

Fig. 2 is a front elevation of a bank of such 
resonators, and ' 

Fig. 3 shows a modi?cation thereof in 
which the vibrating diaphragm is located 
at one end of the pipe. 
In the following description and in the 

claims the various parts of the apparatus and 

medium. Twelve such reso-u 

Since the de- . 

Since such illustration’ 
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details of the invention will be identi?ed 
by speci?c names for convenience, but they 
are intended to be as generic in their appli 
cation as the art will permit. 

Referring to the drawing more in ‘detail, 
and in particular to Fig. 1, the pipe 1 is 
shown having one end ‘closed and the other 
end T-shaped. Electromagnetic reproducing 
unit 2, which may be of any well known form 
having movable diaphragm 3, is secured to 
one side of they T-shaped end, and the oppo 
site side thereof may be provided with a 
hell or horn 4. Vibrations of the diaphragm 
in response to applied pulsating electric cur 
rents cause compressions and rarefactions 
in the air within the tube, which travel out 
wardly as sound waves. If the waves are of 
a frequency to which the pipe is resonant 
they will set up vibrations within the pipe 
and be re-enforced thereby for producing a 
strong musical note. _ ' 

Fig. 2 illustrates a plurality of pipes 1 and 
co-operating electromagnetic units 2 for im 
parting sound waves thereto. Pipes 1 are 
of different lengths and are tuned to different 
frequencies. Preferably a bank of twelve 
such units should be employed each unit be 
ing tuned to a different note in the chromatic 
scale as will be hereinafter explained. 
In the modi?cation shown in Fig. 3, the 

various elements are similar to those dis 
closed in Fig. 1, and are given the same refer 
ence numerals. The electromagnetic unit 2, 
however, is located across the end of pipe 1 
instead of at the side thereof. In this case, 
the diaphragm is located directly over the 
air column and bell 4 is mounted at right 
angles thereto. 
In the operation of the above described de 

vice, waves of a length four times that of 
the air column in tube 1 will be most strong 
ly re-enforced and ampli?ed. Operation is 
in this respect similar to that of a tuning 
fork which is spaced above a closed air col 
umn and produces air waves comprising rare 
factions and compressions which are re?ected 
by the closed end of the column, and re-en 
forced. The action of resonator is selective 
as to waves of its own fundamental frequency 
and overtones or harmonics thereof. Waves 
of other frequencies and particularly those 
of a frequency lower than a fundamental 
are re-enforced but slightly, consequently in 
the resulting note emitted the ratio of the 
amplitude of the waves of desired frequency 
to those of other freqencies is considerably 
increased. 
A bank of such resonators is preferably 

employed each individual unit being tuned 
to a de?nite note of the chromatic scale com 
prising a predetermined octave. If the 
selected octave is the lowest which it is de~ 

‘ sired to reproduce, the device will amplify 
notes over the entire musical range and sup 
press other noises. 
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The invention therefore provides a means 
for efficiently producing sound waves corre 
sponding to musical notes and for emitting 
such waves with a minimum amount of dis 
tortion and interference. The device is fur~ 
thermore constructed to occupy a. minimum 
amount of space. As a result, the entire 
chromatic scale, with its overtones and bar 
monies, may be reproduced by an instru 
ment having theoretical'bas well as practical 
purity of tone from a small and compact unit 
which may be installed in a single appropri 
ate cabinet and can be installed at any con 
venient location such as a private home, 
where compactness is a prime requisite. The 
bells may, of course, be of relatively large 
size permitting the use of the apparatus in 
large halls and audito-riums where a large 
volume of sound is desirable, since the dia 
phragm from the closed resonator may be 
su?iciently elastic to produce the appropriate 
sound waves in a comparatively large bell. 
While certain novel features of t ie inven 

tion have been shown and described and 
are pointed out in the annexed claims, it will 
be understood that various omissions, sub 
stitutions and changes in the forms and de 
tails of the device illustrated and in its op 
eration may be made bythose skilled in the 
art without departing from the spirit of the 
invention. 
What is claimed is: 

' 1. In an acoustic device, a tube closed at 
one end and having an opening at the other 
end, said opening having a flaring horn ap 
plied in communication therewith, and 
means in said tube adjacent said opening for 
generating sound waves. 

2. In an acoustic device, a tube closed at 
one end and having an opening in the side 
wall at the other end, a diaphragm in the 
wall of said tube opposite said opening, and 
a source of sound waves in operative rela 
tionship to said diaphragm. 

3. In an acoustic device, a tube closed at 
one end and having an opening in the side 
wall at the other end, said opening having a 
?aring horn applied in communication there 
with, means in the wall of said tube opposite 
said opening for generating sound waves. 

4. In an acoustic device, a tubeclosed at 
one end and having an opening in the side 
wall at the other end, said opening having a 
?aring horn applied in communication with 
said opening, means in the side walls of said 
tube adjacent said opening for generating 
sound waves. 
Signed at New York, in the county of New 

York and State of New York, this 20 day 
of May. A. D. 1927. , 

MILLER REESE HUTCHISON. 
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