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This invention relates generally to sound pro 
ducing apparatus and more specifically to an im 
proved Sound producing apparatus of the gen 
eral type of a pipe organ, the predominant ob 
ject of the invention being to provide an improved 
Sound producing apparatus of this general type 
Which includes the use of frequency changers 
adapted to change the frequencies of the oscilla 
tions or Vibrations of Sound producing elements of 
the apparatus in a manner to produce with the 
aid of each individual sound producing element, 
Sounds of different pitches. 
So that the present invention may be more 

clearly understood it perhaps would be advisable 
to refer rather briefly to the operation of ordinary 
pipe Organs. In the operation of straight and 
unified organs each individual sound producing 
element produces a certain sound which may not 
be varied at the will of the organist. It is true 
that in the operation of modern organs sounds 
may be produced which are different from the 
Sound produced by any individual sound produc 
ing element of the organ, but these latter Sounds 
are the result of combining the sounds of a plu 
rality of the sound producing elements to produce 
a different or synthetic tone. It is clear how 
ever that each pipe organ is provided with a plu 
rality of Sound producing elements each of which 
produces a tone which is fixed insofar as the 
Organist is concerned. 
The present invention has as its basis the Ob 

ject of producing a sound producing apparatus 
Which is provided with a limited number of Sound 
producing elements, each of Which when activated 
is vibrated or oscillated at a fixed frequency to 
produce a given Sound. These sound producing 
elements have aSSociated therewith frequency 
changers which are adapted to change the fre 
quencies of the Vibrations or oscillations of the 
Sound producing elements at the Will of the per 
Son Operating the apparatus So that electricalim 
pulses at frequencies different from the frequen 
cies of the Vibrations or OScillations of the Sound 
producing elements are imparted to an amplifying 
device. Thus Vibrations or OScillations are Set 
up When a Sound producing element of the in 
proved apparatus is activated and these vibra 
tions or oscillations are converted into electrical 
impulses at a frequency which is in exact con 
Sonance With the frequency of the Vibrations or 
OScillations of the sound producing element, which 
electrical impulses are imparted to an amplifying 
device. So as to produce a musical note at a given 
pitch, or at the will of the operator of the appa 
ratus the frequency of the Vibrations or OScilla 

(C. 84-1) 
tions of the Sound producing element may be 
changed by a frequency changer so that electrical 
impulses at frequencies which differ from the 
frequency of the vibrations or oscillations of the 
sound producing element are imparted to the is 
aSSociated armplifying device So as to produce 
Sounds which although they originate at the 
sound producing element are pitched higher or 
lower than the Sound which the vibrations or 
OSciliations of the Sound producing element Would 
norray produce. 
In addition to the foregoing, an extremely im 

portant feature of the invention resides in the 
fact that my improved sound producing apparatus 
is unified in the manner in which a pipe organ is 5 
unified. In other Words the improved apparatuS 
is provided With a System of electrical Wiring 
which is so arranged and capable of Such opera 
tion that a plurality of tones may be SOUnded on 
actuation of a single controlling element Such as 20 
a key. 

Fig. 1 is a diagrammatical view of the invention. 
Fig. 2 is a diagrammatical View illustrating the 

manner in which the improved apparatus may be 
Unified. 
In the drawing wherein I have shown for the 

purpose of illustration, merely, a diagrammatical 
view of the invention, designates a sound pro 
ducing element. This sound producing element 
may be of any suitable nature; that is to Say, it 30 
may be any eleinent Which is capable of tuned 
Vibration, or it may be a film, disk or other ele 
ment Which is characterized by the ability when 
aSSociated. With apparatus which usually includes 
a photo-electric cell to produce electrical impulses. 35 

O 

25 

For the sake of simplicity of description I have 
illustrated in the drawing a pipe organ pipe as 
the Sound producing element, but, of course, I 
do not Wish to be linited to the LSe of Sound pro 
ducing elements of the precise nature. The pipe 40 
organ pipe of the drawing is mounted in the 
Usual manner on an air chamber 2, or wind box 
as it is called, so that air under pressure may 
pass from Said air chamber 2 into the pipe I, the 
top Wall of Said air chamber being apertured as 45 
indicated at 3: So as to receive the extension of 
the pipe through which air passes from the air 
chanber to the interior of the pipe. Disposed 
at the aperture 3 in the top wall of the air cham 
ber 2 is a valve 4 which controls passage of air 50 
from the air chamber to the pipe, Said valve 4 
being moved to open and closed positions by Suit 
able means 5 which may include an electro 
magnet. 
A plurality of keys 68, 6b, 60, and 6d are adapted 55 
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to activate the sound producing element , each 
of said keys having associated thereWith a pair 
of electrical contact elements and E’ which are 
caused to contact one with the other When the 
associated key is depressed. In like ilanner each 
of the keys referred to is provided with a second 
pair of electrical contact elements 8 and 8' which 
are brought into contact When the key is de 
pressed. 
Arranged inInediately adjacent to the Sound 

producing element is a Suitable pick-up device 
Such as a microphone S and extended from said 
microphone to the contact element of each of 
the keys 68, 8b, 60 and 6d is an electrical conductor 
0. Also an electrical conductor , which con 

stitutes a part of the electrical circuits in which 
the microphone 9 is arranged, leads from a Suit 
able Source of energy 3 to the microphone. The 
electrical conductor is connected, by means of 
an electrical conductor 3 to the electrical con 
tact element 3 associated with the key 6a, and the 
electrical contact element 8 associated with said 
key 6a has connected thereto an electrical con 
ductor 4 which leads to a stop Switch 5. The 
stop switch S is of ordinary construction, being 
pivoted at 5' and having an electrical contact 
element FS which is nowable into electrical con 
tact with a fixed contact element . The elec 
trical contact element is electrically connected 
by a conductor 8 to the electro-imagnet of the 
Valve Operating means 5 and said electro-magnet 
in like manner is electrically cornected to the 
Source of energy 2 by an electrical conductor 3. 
The stop switch 5 referred to above has as 

Sociated With it an Operating mechanisin 23 which 
includes an electro-magnet, and this operating 
mechanism is controlled by a stop tablet 2 of 
Ordinary construction and arrangement, said stop 
tablet being pivoted at 2' and being provided 
With an electrical contact member 22 which is 
nowable On actuation of the stop tablet into and 
Out of electrical contact with a fixed electrical 
contact element 23. The electrical contact ele 
ment 23 is electrically connected to the source of 
energy 2 by an electrical conductor 24, and the 
electrical contact eleinent 22 associated with the 
Stop tablet 2 is electrically connected to the 
electro-magnet forming a part of the mechanism 
20 winich actuates the stop Switch 5. Also an 
electrical conductor 25 connects the electro 
magnet of the Stop switch cperating mechanism 
20 to the source of electrical energy 2. 
F designates a frequency changer which is of 

Ordinary and well known construction and ar 
l'angement, Said frequency changer having a 
Source of electrical energy 26 associated there 
With. The frequency changer F is character 
ized by the ability to change the frequencies of 
electrical impulses passing therethrough by in 
Crea.Sing or decreasiing the frequencies of Such 
impulses, and in order to perform this function 
Said frequency changer is provided with portions 
aS Suggested diagrainnatically in the drawing. 
In other words the frequency changer F is pro 
Vided With a portion through which electrical 
impulses pass without subjecting the frequencies 
thereof to change. Also said frequency changer 
is provided With a portion which is character 
ized by the ability to increase the frequency of 
electrical impulses passing therethrough to dou 
ble the frequency of the impulses which pass 
through the portion F of the frequency changer. 
In like manner the frequency changer is provided 
With a portion F3 which is characterized by the 
ability to increase the frequency of electrical im 

2,014,674 
pulses which pass therethrough to double the 
frequency of electrical inpulses which pass 
through the portion F of the frequency changer. 
Finally the frequency changer is provided with a 
portion F4 which is characterized by the ability is 
to decrease the frequency of electrical impulses 
passing therethrough to one-half the frequency of 
inpuses passing through the portion F. 
By referring to the drawing it will be noted that 

the electiical contact reinber associated with 10 
the key 68 is connected to the portion F4 of the 
frequency change 8 by an electrical conductor 
28. It will also be noted that the electrical con 
tact elennants i' of the keys 6b, 6c, and 6d are 
Connected respectively to the portions F, F2, and l3 
F8 of the frequency changer by electrical con 
ductors which are also designated by the refer 
ence chai'acter 32. In like manner the electrical 
contact element 3 associated with each of the 
keys 6b, 60, and 6d is electrically connected to the 20 
Source of energy 2 by an electrical conductor 3, 
While the electrical contact element, 3' of each of 
Said keys is electrically connected by an electrical 
Conductor 32 to the stop switch 5. 

Leading from each of the portions F, F2, F3, 25 
and F of the frequency changer F is an electrical 
Conductor 33 which leads to a suitable volume 
control W. The volume control V comprises a 
pecial or other suitable (neans 34 which is pro 
vided With an electrical contact element, 35. The 30 
Contact element 35 is novable on actuation of 
the pedal in contact with, and with respect to a 
resistance element 35 which is connected by an 
electrical conductor 32 to an amplifying unit 33, 
Said amplifying unit being connected by a con- : 
ductor 33 to the source of energy 2. The ampli 
fying unit is in turn electrically connected by 
conductors 33 to a loud speaker 48 and it is plain 
that by actuating the pedal and thus moving the 
Contact element, 35 with l'espect to the resistance 40 
eienent 35 the volume of the loud speaker may 
be controlled by the person operating the appa 
ratus. 

In the Operation of the improved apparatus 
disclosed herein the Sound producing element 45 
is activated whenever the stop tablet 23 is op 
erated to complete the electrical circuit leading 
to the electro-magnet associated with the stop 
Switch 5 and when one of the keys 6a, 6b, Sc, and 
3d is depressed. The result of depression of the 50 
key referred to is that the contact elements 8 
2nd 8' aSSOciated With said key are caused to 
Contact and thus complete the electrical circuit, 
leading to the electro-magnet associated with the 
valve operating mechanism 5 whereby the valve 
6 is moved to an open position so as to permit 
paSSage of air into the Sound producing element 
A. Such passage of air into the sound producing 
element results in said sound producing element 
being vibrated at a fixed frequency so that it 60 
produces sound of a certain pitch. When the key 
is depressed as described the contact elements 
and E' associated therewith are likewise brought 

into contact so as to complete the electrical cir 
cuit which includes the conductors and 2 65 
and the Source of energy 2 and which leads fron 
the microphone 9 to the frequency changer F. 
The electrical conductors 33 lead to the various 
portions of the frequency changer F, hence, the 
Vibrations of the Sound producing element Will 70 
be picked up by the nicrophone and Will be 
transformed thereby into electrical impulses 
Which are conducted to the portion of the fre 
quency changer F to which the electrical con 
ductor 2, a SSociated With the particular key de- 75 
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pressed leads. Thus if the key 6b is depressed 
the electrical impulses produced by vibrations of 
the Sound producing element are conducted to 
the portion F, through which Said electrical in 
pulses pass unchanged, hence, the tone produced 
at the loud speaker ( of the apparatus will be 
exactly the Same as the tone produced by the 
Sound producing element . However if the key 
60 is depressed the electrical impulses produced 
are conducted through the portion F2 of the 
frequency changer With the result that the fire 
quency of the impulses Will be doubled and as 
a result a tone of a different pitch will be pro 
duced at the loud speaker. In like manner if the 
key 6d is depressed the electrical impulses pro 
duced will be conducted through the portion F3 
of the frequency changer with the result that 
the frequency of said electrical impulses will be 
increased to double the frequency of impulses 
passing through the portion F2 a tone of still an 
other and higher pitch Will be produced at the 
loud speaker. Finally if it is the key a that is 
depressed the frequency of the electrical in 
pulses will be reduced by one-half with the re 
sult that a tone of a lower pitch Will be pro 
duced at the loud Speaker . 

It is apparent, therefore, that by employing fre 
quency changers I cause each Sound producing 
element of the apparatus to perform the func 
tions which heretofore were performed by a plu 
rality of Sound producing elementS, hence, I Wery 
greatly reduce the number of the required sound 
producing elements of musical institument of this 
general type. 
An important feature of the invention is that 

the improved Sound producing apparatt.S (ihay 
be unified in the manner in which nodern pipe 
organs are unified, and while the unification of 
pipe organs is very well known a diagrammatical 
view (Fig. 2) is included in the drawing so that 
the principle of unification may be readily under 
stood. Briefly, unification is provided so that 
more than one Sound producing element Inay 
be actuated on operation of a single Sound Con 
trolling device, and reduced to its simplest form 
this system involves providing a Systern of elec 
trical wiring which makes possible such sounding 
of a plurality of Sound producing elements. On 
operation of a single sound controlling device. 

In Fig. 2 of the drawing A, B, C, D, and E. 
designate suitable Sound controlling elements, 
such as keys of the type employed in the produc 
tion of pipe organs, and Ga, G, and H designate 
switching mechanisms also of the type employed 
in pipe organs. J and K designate Suitable Sound 
producing elements. Associated With each of the 
keys A, B, C, D, and E is an electric conductor 
at and all of these electric conductors lead to 
and are electrically connected to the SWitching 
mechanism Ga., in like nanner each key A, B, 
C, D, and E has associated therewith an elec 
tric conductor b which leads to the SWitching 
mechanism G, and also each key has aSSOciated 
With it an electric conductor C which leads there 
from to the switching inechanism H. in the 
wiring scheme diagrammatically illustrated in the 
drawing the Switching mechanisms G and Fi are 
cross-wired together by the Wires d as is fre 
quently done in pipe organ practice. Operation 
of the switching mechanisms G, G, and His con 
trolled by suitable controlling elements such as 
the tablets Fa, G', and H'. 
From an inspection of Fig. 2 of the drawing 

it is plain that as each key is depressed electrical 
contact is made with each of the electric con 

3. 
ductors a, b, and c, so that electric current may 
pass from a Suitable Source of Supply to the as 
Sociated switching mechanisms. The SWitching 
mechanisins are controlled in their operation by 
the tablets Fa, G', and H', so that by Subjecting 5 
the tablets to the proper manipulation a plurality 
of sound producing elements may be caused to 
function on depression of each individual key. 
As already stated the illustration of the unifying 
System has been reduced to the simplest possible 10 
form so that the broad principle of the inven 
tion may be readily understood. The arrange 
ments and operation of these unifying Systems are 
very Well understood by persons familiar With 
the pipe organ industry, hence, it is not at all 15 
necessary to illustrate and describe in detail the 
very complicated wiring systems involved therein. 
Instead for a complete understanding of this ill 
vention it is necessary to know that unification 
of a musical instrument means, merely, that the 20 
keys of the instrument and the Sound producing 
elements thereof are so connected by an electri 
cal Wiring system that different Sound producing 
elements are operable through depression of a 
single key, that a certain sound producing ele- 25 
ment may be operated by depression of different 
keys, that certain predetermined combinations 
of sound producing elements may be simulta 
neously operated to produce synthetic musical 
notes, and that many other operations may be 30 
performed with the aid of the unifying System 
which provide for a better and more complete 
operation of the musical instrument. 
As already stated herein I may employ different 

types of frequency changers as parts of my in- 35 
proved apparatus. For instance, One type of fre 
quency changer which might be employed car 
ries through the original quality of the tone and 
only changes the pitch thereof, while another 
type changes the quality of the tone as the pitch 40 
is changed. I wish it to be distinctly understood 
that frequency changers of either of these types 
may be used. 

I claim: - 
1. A sound producing apparatus including a 45 

sound producing element, means for convert 
ing the resultant produced when said Sound pro 
ducing element is actuated into electrical im 
pulses of fixed frequency, means for converting 
said electrical impulses into Sound, and means for 50 
changing the frequency of said electrical in 
pulses before the sound producing means is Sub 
jected to the effect thereof whereby sounds of 
different pitches may be produced by said sound 
producing means. 55 

2. A sound producing apparatus including a 
sound producing element, means comprising a 
microphone for converting the resultant pro 
duced when said sound producing element is 
actuated into electrical impulses of fixed fre- 60 
quency, means for converting said electrical im 
pulses into sound, and means for changing the 
frequency of said electrical impulses before the 
Sound producing means is Subjected to the ef 
fect thereof whereby sounds of different pitches 65 
may be produced by Said Sound producing means. 

3. A Sound producing apparatus including a 
Sound producing element, means for converting 
the resultant produced when said sound produc 
ing element is actuated into electrical impulses 70 
of fixed frequency, means for converting Said 
electrical impulses into Sound, means for chang 
ing the frequency of said electrical impulses be 
fore the Sound producing means is subjected to 
the effect thereof whereby sounds of different 5 
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4. 
pitches may be produced by said Sound produc 
ing means, and controlling means whereby the 
electrical impulses are subjected to the desired 
frequency changeS. 

4. A sound producing apparatus including a 
sound producing element, means for converting 
the resultant produced when said Sound producing 
element is actuated into electrical impulses of 
fixed frequency, means for converting Said elec 
trical impulses into Sound, means for changing 
the frequency of said electrical impulses before 
the sound producing means is subjected to the 
effect thereof Whereby Sounds of different pitches 
may be produced by said sound producing means, 
and controlling means whereby the electrical in 
pulses are subjected to the desired frequency 
changes, the last mentioned ineans comprising a 
plurality of keys arranged to direct the course of 
Said electrical impulses So as to Subject same to 
predetermined frequency changes. 

5. A Sound producing apparatuS including a 
Sound producing element, means for converting 
the resultant produced when said Sound produc 
ing element is actuated into electrical impulses 
of fixed frequency, means for converting said 
electrical impulses into sound, means for chang 
ing the frequency of said electrical impulses be 
fore the Sound producing means is subjected to 
the effect thereof whereby sounds of different 
pitches may be produced by Said Sound producing 
means, and controlling means whereby the elec 
trical impulses are subjected to the desired fre 
quency changes, the last mentioned means com 
prising a, plurality of keys electrically arranged to 
direct the course of said electrical impulses so as 
to subject 
changes. 

6. A Sound producing apparatus including a 
plurality of Sound producing elements, means 
for converting the resultant produced. When each 
of Said Sound producing elements is actuated into 
electrical impulses of fixed frequency, means for 
converting said electrical impulses into sound, 
means for changing the frequency of said elec 
trical impulses before the sound producing means 
is subjected to the effect thereof whereby sounds 
of different pitches are produced by said sound 
producing means, controlling means whereby the 
electrical impulses are subjected to the desired 
frequency changes, and means for unifying the 
sound producing apparatus. 

l. A SCund producing apparatus including a 
plurality of Saund producing elements, means for 
converting the resultant produced when each of 
Said Sound producing elements is actuated into 
electrical inpulses of fixed frequency, means for 
converting said electrical impulses into sound, 
means for changing the frequency of said elec 
trical inii pulses before the sound producing nineans 
is Subjected to the effect thereof whereby sounds 

Same to predetermined frequency 
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of different pitches are produced by said Sound 
producing means, controlling means Whereby the 
electrical impulses are subjected to the desired 
frequency changes, and means for unifying the 
apparatus comprising an electrical Wiring SyS 
tein. 

8. The herein described method of producing 
sound which comprises producing with the aid 
of Sound producing elements resultants which are 
converted into electrical impulses of fixed fre 
quencies, changing the frequencies of said elec 
trical impulses, and then converting said elec 
trical impulses into sounds of different pitches. 

9. The herein described method of producing 
sound which comprises producing with the aid 
of sound producing elements turned Vibrations, 
converting said vibrations into electrical impulses 
of fixed frequencies, changing the frequencies of 
Said electrical inpulses, and then converting said 
ciectrical inpulses into sounds of different pitches. 

10. The method of producing composition 
toines, consisting in providing at audio frequency 
a ragte with its overtones, then changing said 
audio frequency to radio frequency and varying 
this radio frequency in accordance With the fre 
quency of another note which is desired, and 
finally obtaining the audio frequency of this lat 
e' note for audible reproduction. 
li. The method of producing composition 

tones, consisting in separately providing at audio 
frequency the component overtones of a note, 
then changing said audio frequency to radio fre 
quency aid varying this radio frequency in ac 
COrdaiace With the frequency of another note 
which is desired, and finally obtaining the audio : 
fiegli 2ncy of this latter note for audible 1repro 
duction. 

i2. The method of producing composition 
tones, consisting in Separately creating at audio 
frequency the component overtones of a note 
and CO::koining these frequencies, then changing 
these cornbined frequencies to radio frequency 
and varying this radio frequency in accordance 
With the frequency of another note which is de 
Sired, and finally obtaining the audio frequency 
Of this latter note for audible reproduction. 

13. Apparatus for artificially producing con 
position tones comprising, in combination, means 
for pi'oducing at audio frequency a note of an 
instrument with its overtones, means for chang 
ing Said audio frequency to radio frequency, a. 
filter Systern through which the radio frequency 
is passed, a variable OScillator that beats with 
the output of the filter system to give a desired 
note, a detector for receiving the combined out 
put of the filter and variable oscillator at audio 
frequency, and audio amplifying means for re 
ceiving the audio frequency from said detector. 
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