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ABSTRACT OF THE DISCLOSURE 
A musical instrument using a fluid powered tone gen 

erator wherein the oscillating frequency is determined 
by the length and inner diameter of a looped frequency 
determining fluid-passing tube connected to the main 
fluid passageway of the oscillator of the tone generator 
to control the main flow of the fluid. Variation of oscillat 
ing frequencies can be obtained by slidingly varying the 
length of the frequency-determining tube; by arranging 
a plurality of fluid oscillators having, respectively, varied 
lengths of frequency-determining tubes, in an order cor 
responding to a predetermined order of musical notes, 
so that they are selectively controlled, for example, by 
a keyboard; or by coupling a plurality of parallel con 
nected frequency determining tubes to a fluid oscillator and 
selectively controlling insertion of one of the tubes in 
the oscillator circuit. 

BACKGROUND OF THE INVENTION 
This invention relates to a musical instrument and more 

particularly to a musical instrument using a fluid powered 
tone generator for generating sonic energy by means of 
a fluid. 

In recent years, there has been developed a pure fluid 
amplifier element or device made of, for example, plastic 
material which is so designed as to have a fluid (usually 
air) conducted thereinto and perform the action of a 
flip-flop circuit, or a logical operation such as OR/NOR. 
The device operates as an oscillator by being provided 
with properly shaped channels to control the flow of fluid 
introduced thereinto. 
The above-mentioned fluid amplifier device has vari 

ous advantages as compared with the conventional elec 
trically operated device in which there has to be con 
trolled the flow of electrons or holes. The fluid device is 
more easily controlled, has greater resistance to heat 
as well as to mechanical vibrations or shocks due to ab 
sence of movable parts, thereby maintaining a semi 
permanent stability, and is usable in such places which 
present difficulties in effecting control by means of elec 
tronics. 

This invention has been accomplished in view of the 
aforesaid circumstances and is intended to provide a 
musical instrument formed of the previously described 
fluid amplifier device as a source of tones. 

SUMMARY OF THE INVENTION 
This invention provides a musical instrument wherein 

a fluid powered tone generator used as a source of tones 
may comprise a fluid amplifier, such as a wall attachment 
amplifier or beam deflection amplifier, having an inlet 
supplied with a fluid (usually air), an outlet through 
which a sonic energy is radiated, channels connecting the 
inlet and outlet so as to oscillatingly change the flow 
course of the fluid and a looped fluid-flow control duct 
connected to the channels to determine the pitch or fre 
quency of the sonic energy constituting musical tones. 
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2 
The pitch of musical tones produced by the fluid powered 
tone generator is defined by controlling the length or the 
inner cubic capacity of the aforesaid looped tone con 
trol duct, and the volume of the musical tones is con 
trolled by the amount of a fluid initially supplied to the 
inlet. The sonic energy drawn off from the above-men 
tioned fluid powered tone generator is resonated by a 
resonator comprising, for example, one or more reso 
nance pipes each having a predetermined length so as to 
be finally radiated into the open air as desired musical 
tones. 

Musical instruments realizable by application of the 
aforementioned fluid powered tone generator may, for 
example, be of a keyboard type wherein a plurality of 
fluid amplifiers having, respectively, varied lengths of 
looped tone control ducts, are arranged corresponding 
to an order of musical notes of a scale, so that they are 
selectively controlled by the keys of the keyboard, or 
of a wind type which is so designed as to have air blown 
in by a player through a mouthpiece connected to the 
inlet of a fluid powered tone generator. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram illustrating the fundamental 

arrangement of the musical instrument of this invention; 
FIG. 2A is a schematic perspective view of a fluid 

powered tone generator available for the musical instru 
ment of the invention; 

FIG. 2B is a schematic equivalent connection diagram 
of the generator; 
FIG. 3 is a schematic equivalent connection diagram 

of another type of the generator; 
FIG. 4 is a schematic block diagram of a wind instru 

ment according to an embodiment of the invention; 
FIG. 5 is a schematic block diagram of a keyboard 

musical instrument according to another embodiment of 
the invention; 
FIG. 6 is a schematic block diagram of a keyboard 

musical instrument modified from FIG. 6; and 
FIG. 7 is a schematic block diagram illustrating means 

for varying the pitch of sounds delivered by the fluid 
powered tone generator of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There will now be described by reference to the ap 
pended drawings the fundamental arrangement of a 
musical instrument according to this invention and the 
preferred embodiments thereof. 

FIG. 1 shows the fundamental arrangement of the 
musical instrument. Numeral 11 represents a fluid pow 
ered tone generator used as a source of tones of the 
musical instrument. A fluid amplifier such as a wall at 
tachment amplifier or a beam deflection amplifier is used 
as the tone generator 11. The generator it has an inlet 
12 connected to a fluid supply source 14 through a tube 
13 made of, for example, plastic material so as to be 
supplied with a fluid such as air. Thus the fluid powered 
tone generator draws off the air introduced thereinto 
through the inlet 12 from an outlet 15 through the later 
described channels. The generator 11 is further provided 
with a pair of control ports 16 and 17 so as to deliver a 
sonic or acoustic energy having a predetermined pitch 
from the outlet 15 by oscillatingly changing the flow of 
air conducted through the channels. These control ports 
16 and 17 are connected in airtight condition by an ex 
ternal plastic tube or pipe 18, the length or inner cubic 
capacity of which determines the frequency of the gen 
erator 11. The sonic energy of a predetermined pitch 
drawn off from the generator outlet 15 is conducted 
through an adequate plastic tube 19 into a resonator 20 
comprising, for example, one or more pipes, sound boxes, 
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or bells, so as to be finally radiated into the open air as 
desired musical tones. 

FIG. 2A shows schematically one type of fluid powered 
tone generator 111 employing a beam deflection type 
fluid amplifier capable of delivering the aforementioned 
sonic energy. The generator comprises a lower or base 
member 21 and an upper or cover member 22 so joined 
as to keep air tight the internal cavities formed in a 
manner to be described, both members 21 and 22 being 
shaped into a rectangular form of the same size. At the 
substantially central part of the upper surface of the base 
member 21 is provided an approximately circular cavity 
23. Further, an inlet channel 24 is formed extending from 
the substantially central part of the edge of one cross 
wise side of the base member 21 to the aforesaid circular 
cavity 23. On the opposite crosswise side of the base 
member 21 are provided a pair of outlet channels 25 
and 26 extending from the central circular cavity 23 to 
the edge of the side which channels are so spaced from 
each other at a prescribed interval progressively decreas 
ing toward the center of the base member 21. On the 
upper surface of the member 2 between the central cir 
cular cavity 23 and the inlet cavity 24 are formed a 
pair of pitch control channels 27 and 28 extending sub 
stantially perpendicularly to the inlet cavity 24 and com 
municable with both central and inlet cavities 23 and 24, 
one end of the pitch control channels 27 and 28 being 
open to both longitundinal edges of the base member 21 
respectively. These pitch control channels 27 and 28 
are connected airtight by a looped fluid-flowing tube 29 
acting as the frequency determining tube or pipe 18 of 
FIG. 1. There are further formed a pair of output con 
trol channels 30 and 31 respectively extending crosswise 
from the junctions of the aforesaid outlet channels 25 
and 26 with the central circular cavity 23 to both longi 
tundinal edges of the base member 21. 

FIG. 2B is a schematic connection diagram of the 
fluid powered tone generator 111. A fluid introduced 
from the inner channel 24 is delivered to the outside in 
the form of sonic or acoustic energy in an alternating 
manner through the outlet channels 25 and 26, one of 
which is connected to the radiator to produce a musical 
tone. Adjustment of the length or the inner cubic capacity 
of the connection tube 29 can vary the pitch or frequency 
of the sonic energy derived from either of the outlet chan 
nels 25 and 26. The volume of sonic energy being de 
livered is controlled by the amount of fluid conducted 
into the inlet channel 24. 
FIG. 3 is a schematic equivalent connection diagram 

of a modification of a fluid powered tone generator 
utilizing a wall attachment type fluid amplifier capable 
of generating the above-mentioned sonic energy. Accord 
ing to this modification, the fluid introduced from an inlet 
channel 41 can be delivered from two output channels 
42 and 43. 

If outlet channel 42 is connected airtight to the output 
control channel 44 by an external connection tube 45 
acting as a fluid feedback loop, then the modification 
of FIG. 3 will operate as a fluid powered tone generator 
111 capable of delivering, as in the case of FIG. 2, 
sonic energy having a predetermined pitch from the 
remaining outlet channel 43, which is connected to the 
radiator. In such case, the outlet channel 42 connected 
to the connection tube 45 will play the part of controlling, 
like the output control channels 27 and 28 of FIG. 1, the 
pitch of the sonic energy derived from the other outlet 
channel 43 in cooperation with the output control chan 
nel 44. The oscillating frequency of the generator 112 is 
determined by the length or the inner cubic capacity of 
the connection tube 45 acting as the frequency determin 
ing tube or pipe 18 of FIG. 1. 
Now let it be assumed that the fluid powered tone gen 

erator of FIG. 3 has outer dimensions approximately of 
34 mm. x 27 mm. X 4 mm. Then with the aforesaid con 
nection tube 45 taken to have an inner diameter of 3 mm. 
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4. 
and a length of 53 mm. or 128 mm., there will be obtained 
sonic energy having a predetermined frequency. For ex 
ample, the frequency will be about 698 Hz. for a length 
of 53 mm. and about 494 Hz, for a length of 128 mm. 
This measurement has been conducted by using the wall 
attachment type fluid amplifier "Noksflow" Type ON 
501 12, manufactured by Nippon Oil Seal Industry Co., 
Ltd., Japan (optimum pressure applied: 0.3-0.15 kg./ 
cm.2G; amount of flowing fluid supplied: 5.1 l./min. at 
0.3 kg/cm2G). 
FIG. 4 is a schematic block diagram of a wind instru 

ment according to this invention consisting of the fluid 
powered tone generator 111 (or 112) arranged as shown 
in FIG. 2 or 3. The inlet 121 of the generator 111 dis 
posed at the outer end of the inlet channel is connected 
through a tube or pipe 131 to the mouthpiece 141. The 
outlet 151 of the generator positioned at the outer end 
of the outlet channel is connected to a resonator 201 
through a tube or pipe 191. Tone control ports 161 and 
171 are connected airtight by a variable-length fluid 
flowing tube or duct 181 resembling the slide tube of, 
for example, a trombone. This tube or duct 181 acts as 
the looped fluid flowing tube 29 shown in FIG. 2 or as 
the external connection tube 45 in FIG. 3, so that the 
slidable adjustment of the effective length between the 
control ports 161 and 171 permits a variable oscillating 
frequency to be obtained from the generator 111 (or 
112). 
When a player blows air into the above-mentioned 

generator by putting his mouth to the mouthpiece 141, 
while sliding the length-variable tube 181 for adjustment 
of its effective length in the direction of the indicated 
arrow 51 or 52, there will be delivered desired musical 
tones from the resonator 201. 

FIG. 5 is a schematic block diagram of a keyboard 
musical instrument using fluid powered tone generators 
according to another embodiment of this invention. There 
are provided a plurality of fluid powered tone generators 
111 and 112 of the type shown in FIG. 2 or 3 and having 
pitch control or frequency determining ducts 1821, 
182 . . . 182, the lengths of which are so determined 
that the frequencies of the respective generators corre 
spond to the musical notes of a scale (the generators 111 
and 112 being briefly designated as F.P.T.G. for con 
venience of drawing), and a plurality of resonators 2021, 
202. . . . 202 in corresponding relationship to a plu 
rality of keys 62 arranged on a keyboard 61 in the order 
of the musical notes of the scale. In FIG. 5, a plurality 
of resonators 2021, 2022. . . . 202 were provided for the 
respective fluid powered tone generators 111 or 112 in 
corresponding relation thereto, but contrary to this, only 
one resonator may be provided for all of the generators, 
so that all of the outputs from the generators can be led 
to that single resonator. In the intermediate portion of 
the tubes 132 connected to the inlets 122 of the respective 
generators 111 are provided normally closed fluid gates 
or valves 63, which are collectively connected to an air 
supply source 142. This air supply source 142 may con 
sist of a blower chamber containing a blower motor or of 
a mouthpiece as in FIG. 4. If the valves 63 are designed 
to be selectively opened, as illustrated by broken lines 64, 
by depression of desired keys 62, then there will be de 
livered sonic energy of the predetermined pitch from the 
fluid powered tone generators corresponding to the de 
pressed keys. The sonic energy thus generated is con 
ducted to the corresponding resonator to be reproduced 
therefrom as desired musical sounds. 

In FIG. 5, there were provided fluid powered tone gen 
erators for the respective keys 62. If, however, the musical 
instrument is arranged as illustrated in FIG. 6, then there 
may be provided only one generator for all the keys 62. 
Between the two pitch control ports 163 and 173 are 
arranged parallel length-variable frequency-determining 
tubes 1831, 183, 1838 . . . 183n having different lengths 
capable of producing sonic energy having pitches corre 
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sponding to the notes of the respective keys 62. A reso 
nator 203 is connected to the outlet 153 of the common 
generator through a tube 93. Further, there are provided 
in the intermediate portion of the tubes 1831 to 183 
normally closed valves Til to 71 designed to be opened 
upon selective depression of the corresponding keys 62, 
respectively. A keyboard musical instrument according 
to this invention can obviously be used in the same man 
(ner as the type of FIG. 5. 

In FIG. 6, means for controlling the pitch of sonic 
energy derived from a single fluid powered tone generator 
consisted of tubes 1831 to 183 disposed between the two 
pitch control ports 163 and 173 with different lengths. 
However, it will be apparent that the same object can be 
attained by using tubes having ports 1841, 1842, 
1848 . . . 184 of different inner cubic capacities as 
shown in FIG. 7. 
Throughout FIGS. 4 to 7, the corresponding parts as 

those of FIG. 1 were denoted by the corresponding 
numerals and description thereof was omitted. 
The foregoing embodiments referred to the utilization 

of a beam deflection type or wall attachment type fluid 
amplifier as available for musical instruments of this 
invention. Obviously, the invention may be practised in 
the same way as described above using, for example, an 
edge-tone type fluid amplifier. 
What is claimed is: 
1. A musical instrument comprising: 
a plurality of fluid powered tone generators for produc 

ing the tones of a musical scale, each of said tone 
generators comprising a fluidic oscillator, means for 
determining the frequency of said oscillator, and 
means resonating at said frequency for producing an 
audible tone; 

supply means for supplying fluid under pressure to 
each of said tone generators; and , 

means to selectively activate each tone generator. 
2. A musical instrument as claimed in claim 1, wherein 

said activating means include a plurality of fluid gates 
selectively opened and closed by a plurality of playing 
keys. 

3. A musical instrument as claimed in claim 2, wherein 
each of said fluid gates includes a fluid valve located in a 
fluid passageway between said supply means and a fluidic 
oscillator. 

4. A musical instrument as claimed in claim 1, wherein 
said frequency-determining means includes a tube-like 
fluid passageway, the length of which determines the 
oscillating frequency of the fluidic oscillator. 

5. A musical instrument as claimed in claim 4, further 
comprising means for slidingly changing the effective 
length of the tube-like fluid passageway. 

6. A musical instrument as claimed in claim 1, fur 
ther comprising a plurality of playing keys each corre 
sponding to the plurality of said fluidic oscillators; and 
means coupled to said keys for selectively controlling 
the fluid flow from said supply means to said tone gen 
eratorS. 

7. A musical instrument as claimed in claim com 
prising a plurality of fluid passageways of different lengths 
connected to respective fluidic oscillators on a one-to 
one basis, the lengths of which determine the frequencies 
of the fluidic oscillators. 

8. A musical instrument as claimed in claim 7, fur 
ther comprising a plurality of playing keys, each corre 
sponding to each of said plurality of fluid passageways; 
and means coupled to said keys for selectively operating 
said fluid passageway to permit the fluid to flow in the 
operated fluid passageway. 

9. A musical instrument as claimed in claim 1, wherein 
said frequency determining means includes a fluid pas 
sageway, the inner capacity of which determines the 
oscillating frequency of the fluidic oscillator. 

10. A musical instrument as claimed in claim 1, where 
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6 
in Said frequency determining means comprises a plural 
ity of fluid passageways of different inner capacities, the 
inner capacities of which determine the frequencies of 
the fluidic oscillators, said fluid passageways being con 
nected in parallel and being selectively operable to per 
mit the fluid to flow therein to determine the frequencies 
of said oscillators. 

it. A musical instrument as claimed in claim 1 where 
in said resonating means is a single common resonating 
means coupled to each fluidic oscillator of said tone 
generators. 

12. A musical instrument as claimed in claim 1 where 
in said resonating means comprises a plurality of resona 
tors respectively coupled to each of said fluidic oscillators 
of said tone generators. 

13. A musical instrument comprising: 
at least one fluid powered tone generator for produc 

ing tones of a musical scale, said tone generator 
comprising a fluidic oscillator, means for determin 
ing the frequency of said oscillator, and means 
resonating at said frequency for producing an audi 
ble tone, said frequency determining means includ 
ing a plurality of fluid passageways of different 
inner capacities connected in parallel to said fluidic 
oscillator, the inner capacities of which determine 
the frequency of said fluidic oscillator, said fluid 
passageways being selectively operable to permit 
fluid to flow therein; 

Supply means for supplying fluid under pressure to said 
tone generator; and 

means to selectively activate each tone generator. 
14. A musical instrument as claimed in claim 13 where 

in said parallel connected passageways are of different 
lengths. 

15. A musical instrument as claimed in claim 13 where 
in said parallel connected passageways each include re 
spective tubes and ports having said different inner 
capacities. 

16. A musical instrument as claimed in claim 13, 
wherein said activating means includes at least one fluid 
gate. 

7. A musical instrument as claimed in claim 13, in 
cluding a plurality of fluid gates located in said parallel 
connected fluid passageways and selectively opened and 
closed by a plurality of playing keys to permit fluid to 
selectively flow in said passageways. 

18. A musical instrument comprising: 
a fluid powered tone generator for producing tones of 

a musical scale, said tone generator comprising a 
fluidic oscillator, means for determining the frequen 
cy of said oscillator, and means resonating at said 
frequency for producing an audible tone, said fre 
quency determining means including a tube-like fluid 
passageway connected to said oscillator and means 
for slidably, changing the effective length of said 
tube-like fluid passageway for changing the oscillat 
ing frequency of said oscillator; and 

supply means for supplying fluid under pressure to said 
tone generator. 

References Cited 
UNITED STATES PATENTS 

2,755,767 7/1956 Levavasseur ------ 137-81.5 
3,122,165 2/1964 Horton ----------- 84-330X 
3,185,166 5/1965 Horton et al. 235-201 X 
3,490,408 1/1970 Monge et al. --- 235-201 PF 

RICHARD B. WILKINSON, Primary Examiner 
to L. R. FRANKLIN, Assistant Examiner 

U.S. C. X.R. 

84-331, 384; 137-81.5 


