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57 ABSTRACT 
A valve structure for a musical instrument includes a 
valve body having first and second chambers therein 
and first and second rotors disposed, respectively, in 
the first and second chambers. The first chamber in 
cludes a first inlet and a first outlet and the second 
chamber includes a second inlet and a second outlet. 
A passageway is provided for interconnecting the first 
and second chambers. The first and second rotors 
have first and second positions for controlling the flow 
of sound through the valve structure. The configura 
tion of the valve body is such that the inlets and out 
lets for each of the chambers are maintained 120 
apart to improve the acoustical flow of sound through 
the valve by maintaining regularly shaped passageways 
through the valve structure. 

5 Claims, 5 Drawing Figures 

  



PATENTED MAY 6975 3, 88,388 

  



3,881,388 
BFURCATED VALVESTRUCTURE 

BACKGROUND OF THE INVENTION 

The present invention relates to a new and improved 
valve structure for a musical instrument and more par 
ticularly, to a valve structure which minimizes acousti 
cal distortion as sound passes through the valve struc 
ture. 

Valves for controlling the flow of sound through a 
musical instrument are known and one of the most 
commonly utilized valve structure is disclosed in the 
Charlton U.S. Pat. No. 1,708,259 and FIG. l hereof. It 
can be seen that the cross-sectional area of the passage 
ways through the valve is smaller than that of the tubing 
directing the sound to the valve. Moreover, the sound 
must abruptly change directions when passing from the 
tubing through the valve. The reduction of the cross 
sectional area of the flow path for the sound and the 
abrupt change in direction of the flow path plus the ir 
regularities associated with the contour of the flow path 
diminish the acoustical properties of the valve. Thus, 
the quality of the tone of the sound directed through 
the valve decreases. 
Attempts to overcome the acoustical deficiencies as 

sociated with prior art valves have lead to the design of 
valves such as disclosed in the Kravka U.S. Pat. No. 
3, 175,449. Kravka attempts to design a valve which 
eliminates the problems due to irregular passageways 
through the valve and the abrupt reduction of cross 
sectional area where the tubing is connected to the 
valve. However, valves such as that shown in Kravka 
tend to be very complex and hence undesirable due to 
difficulties encountered when manufacturing such 
valves and their high costs. 
SUMMARY OF THE PRESENT INVENTION 

The present invention relates to a valve for use in a 
musical instrument including a valve body, first and 
second chambers located in a valve body, first and sec 
ond rotors mounted for rotation in the first and second 
chambers, respectively. The valve body includes a first 
inlet for directing sound into the first chamber, a first 
outlet for directing sound out of the first chamber, a 
second inlet for directing sound into the second cham 
ber, a second outlet for directing sound out of the sec 
ond chamber and a passageway means interconnecting 
the first and second chambers to provide for the flow 
of sound therebetween. The first rotor has a first posi 
tion providing for the flow of sound through the first 
chamber from the first inlet to the passageway means 
and a second position providing for the flow of sound 
through the first chamber from the first inlet to the first 
outlet. The second rotor has a first position providing 
for the flow of sound through the second chamber from 
the passageway means to the second outlet and a sec 
ond position providing for the flow of sound from the 
first outlet to the second inlet and through the second 
chamber to the second outlet. 
Another provision of the present invention is to pro 

vide a valve means for use in a musical instrument for 
directing the flow of sound through one of first and sec 
ond paths through the instrument. The valve means in 
cludes a first chamber, a first rotor disposed in the first 
chamber, a second chamber and a second rotor dis 
posed in the second chamber. The first chamber in 
cludes a first inlet and first and second outlets and the 
Second chamber includes first and second inlets and a 
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first outlet. A first connector means is provided to con 
nect the first outlet of the first chamber and the first 
inlet of the second chamber and a second connector 
means is provided for connecting the second outlet of 
the first chamber and the second inlet of the second 
chamber. 

Still another provision of the present invention is to 
provide a valve means for use in a musical instrument 
as set forth in the preceding paragraph wherein the first 
and second rotors have a first condition in which the 
first rotor directs sound from the first inlet of the first 
chamber to the first outlet of the first chamber and 
through the first connector means and the second rotor 
directs sound from the first inlet of the second chamber 
to the first outlet of the second chamber. The first and 
second rotors have a second condition for directing 
sound from the first inlet of the first chamber to the 
second outlet of the first chamber and through the sec 
ond connecting means to the second inlet of the second 
chamber. When the second rotor is in the second con 
dition sound is directed from the second inlet of the 
second chamber to the first outlet of the second cham 
ber. 
A further provision of the present invention is to pro 

vide a valve means for use in a musical instrument for 
directing the flow of sound through the instrument in 
cluding a valve body, a chamber located in the valve 
body and a rotor disposed in the chamber for directing 
the flow of sound therethrough. First, second, and third 
passageway means are spaced apart approximately 
120° about the valve body for providing for the flow of 
sound through the valve body and the chamber. The 
rotor has a first position for providing for the flow of 
sound through the chamber between a first pair of the 
first, second, and third passageways and a second posi 
tion providing for the flow of sound through the cham 
ber and between a second pair of the first, second, and 
third passageways. The configuration of the valve body 
with the passageway means spaced apart 120 improves 
the acoustical properties of the valve means by main 
taining regularly shaped passageways through the 
valve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. is a cross-sectional view of a prior art valve. 
FIG. 2 is an exploded side view of the valve of the 

present invention. 
FIG. 3 is a top view of the valve taken approximately 

along the lines 3-3 of FIG. 2. 
FIG. 4 is a cross-sectional view taken approximately 

along the lines 4-4 of FIG. 2 and illustrating the first 
and second rotors in their first position. 
FIG. 5 is a cross-sectional view similar to FIG. 4 but 

illustrating the first and second rotors in their second 
or actuated position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The advantages associated with the present invention 
can be better understood by first considering the prior 
art construction, which is illustrated schematically in 
FIG. 1. The prior art valve 10 illustrated in FIG. 1 in 
cludes a valve body 12 and a rotor 14 for controlling 
the flow of sound through the valve body. The valve 
body 10 includes a pair of inlets 6 and 22 and a pair 
of outlets 18 and 20. When the rotor 14 is in its position 
illustrated in FIG. sound directed to the inlet 16 will 
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be directed through the body of the valve 12 by the 
rotor 14 to the outlet 18. As is well known in the art, 
when the rotor 14 is actuated, the rotor 14 will rotate 
90° from its position shown in FIG. 1. The rotor 14 will 
then act to direct sound from the inlet 16 of the valve 
10 to the outlet 20. A passageway in the form of the 
tubing 24 is provided for connecting the outlet 20 and 
the inlet 22 in a well known manner. Thus, when the 
rotor 14 is actuated the sound passing from the outlet 
20 will be directed by the tubing 24 to the inlet 22 
where the sound will be directed through the valve 
body 12 by the rotor 14 and through the outlet 18. The 
passage of sound through the loop (not illustrated) 
formed by the tubing 24 changes the pitch of the sound 
in a well known manner. 

It should be appreciated that the construction of the 
prior art valve 10 illustrated in FIG. 1 is such that the 
cross-sectional area of the flow path for the sound 
through the musical instrument decreases as the sound 
is directed through the valve 10. This can be illustrated 
by comparing the cross-sectional area of the tubing 26 
which directs the sound to the inlet 16 of the valve with 
the cross-sectional area of the flow path through the 
valve 10. It can be seen that the tubing 26 is necked 
down at the point where it is connected to the inlet 16. 
This provides a decrease in the cross-sectional area of 
the flow path for the sound. Moreover, since the valve 
body 12 includes four inlets and outlets, the inlets and 
outlets are spaced apart around the axis of rotation of 
the rotor 14 by approximately 90'. As a result the flow 
path of the sound as it is directed through the valve 10 
is subject to abrupt changes in directions and a reduc 
tion in the cross-sectional area of the flow path. The 
abrupt changes in the direction of the flow path and the 
irregularities in the flow path such as is caused by the 
smaller diameter inlet 16 and outlet 18 affects distor 
tion of the sound as it is directed through the valve 10. 
It can also be seen that as the sound is directed through 
the valve 10 the cross-sectional area of the flow path 
decreases as the sound is directed through the inlet 16 
and then increases again as it passes through the outlet 
18. This is caused by the rotor configuration due to the 
fact that the rotor 14 must be operable to control the 
flow of sound through two inlets and two outlets. The 
changes in the cross-sectional area of the flow path di 
minishes the quality of the tone as it passes through the 
valve. 

It can also be seen from the prior art construction il 
lustrated in FIG. 1 that the flow path of the sound 
through the valve 10 is drastically altered by changing 
the position of the rotor 14. When the rotor is in the po 
sition illustrated in FIG. 1 the sound travels once 
through the valve 10 as it is directed from the inlet 16 
to the outlet 18. However, when the rotor 14 is actu 
ated and rotated 90° from its position illustrated in FIG. 
1, the flow path of the sound is directed through the 
valve 12 twice, i.e., once from the inlet 16 to the outlet 
20 and once through the inlet 22 to the outlet 18. The 
passage of the sound twice through the valve body 12 
further diminishes the acoustical properties of the valve 
and makes it extremely difficult to compensate for 
these diminished acoustical properties due to the fact 
that when the valve is in one condition the sound passes 
through the valve 10 once and when the valve is in its 
actuated condition the sound passes through the valve 
body 12 twice. Thus, the compensation procedures to 
compensate for the poor acoustical properties of the 
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4 
valve need to be doubled when the valve is in its actu 
ated position relative to when the valve is in its unactu 
ated condition as is illustrated in FIG. I. 
The valve 30 of the present invention as is illustrated 

in FIGS. 2-5 attempts to alleviate the detrimental 
acoustical properties of the prior art valves by main 
taining a more nearly uniform cross-sectional area for 
the flow path of sound through the instrument and the 
valve and by reducing the abrupt changes in direction 
associated with the flow of sound through the prior art 
devices. To this end, FIG. 2 illustrates a valve structure 
30 which is formed from a first valve case 32 and a sec 
ond valve case 34. The valve cases 32 and 34 define 
chambers 36 and 38, respectively, as is more fully illus 
trated in FIG. 4. The chamber 36 includes a rotor 40 
disposed therein and the chamber 38 includes a rotor 
42 disposed therein. The construction and operation of 
the rotor 42 disposed in the chamber 38 is analogous 
to the construction of the rotor 40 disposed in the 
chamber 36 and accordingly only the construction and 
operation of the rotor 42 will be described in detail. 
The rotor 42 as is illustrated in FIG. 2 is supported 

for rotation on a valve stem 44. The bottom end of the 
valve stem 44 is supported by a bearing 46 which is 
held in place on the lower portion of the valve casing 
34 by a valve cap 48. The valve cap 48 is adapted to be 
threadably engaged with the threaded portion 50 dis 
posed on the lower portion of the valve casing 34. 
When the valve cap 48 is engaged with the threaded 
portion 50 of the casing 34, the valve cap 48 supports 
the bearing 46 and the rotor 42 within the casing 34. 
When the rotor 34 is disposed within the casing 34, the 
upper portion of the valve stem 44 extends through an 
opening 52 in the upper portion of the valve casing 34 
and is adapted to engage with an actuator assembly 54. 
To this end the upper portion of the valve stem 44 in 
cludes a threaded recess 60 for threadably engaging 
with the bolt 58 of the actuator assembly 54. 
The actuator assembly 54 includes a limit arm 56 

which is secured to the upper portion of the valve stem 
44 by the bolt 58. Rotation of the limit arm 56 will ef 
fect rotation of the rotor 42. A limit plate 62 is suitably 
secured to the top portion of the casing 48 by a pair of 
bolts 64. The limit plate 62 includes a pair of bumpers 
66 and 68 attached thereto which are operable to limit 
rotation of the rotor 42. To this end, the limit arm 56 
includes a stop member 70 which is adapted to engage 
with the bumpers 66 and 68 when the rotor 42 is ro 
tated. Rotation of the rotor 42 and limit arm 56 in a 
counterclockwise direction as viewed in FIG. 3 effects 
engagement of the stop member 70 with the bumper 66 
to position the rotor 42 in its position shown in FIG. 4. 
Actuation of the rotor 42 by the actuator assembly 54 
effects rotation of the rotor 42 and the limit arm 56 in 
a clockwise direction as it is viewed in FIG. 3 to effect 
engagement of the stop member 70 with the bumper 
68. This positions the rotor 42 in its position illustrated 
in FIG. 5. 
The valve casing 32 includes a similar actuator as 

sembly 72 for effecting rotation of the rotor 40. The ac 
tuator assembly 72 includes a limit arm 74 having a 
stop member 76 disposed at one end thereof. A limit 
plate 78 is suitably secured to the top of the valve cas 
ing 34 by the bolts 80 and includes a pair of bumpers 
82 and 84 disposed thereon. The bumpers 82 and 84 
cooperate with the stop member 76 to limit rotation of 
the rotor 40 in the casing 32. When the rotor 40 is in 
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its unactuated condition, i.e., when it is fully rotated in 
a clockwise direction, the stop member 76 engages 
with the bumper 82 and the rotor 40 assumes its posi 
tion illustrated in FIG. 4. When the rotor 40 is actu 
ated, by rotation of the actuator mechanism 72 in a 
counterclockwise direction, the stop member 76 will 
engage with the bumper 84 to position the rotor 40 in 
its position illustrated in FIG. 5. The positioning of the 
rotors 40 and 42 controls the flow of sound through the 
valve as will be described more fully hereinbelow. 
A suitable actuator mechanism, not illustrated, can 

be interconnected to the actuator assemblies 54 and 72 
to control the angular displacement of the rotors 40 
and 42. The actuator mechanism may be spring loaded 
to bias the actuator assemblies 54 and 72 to their posi 
tions illustrated in FIG. 3. In this position the actuator 
mechanism biases the stop member 76 in a clockwise 
direction into engagement with the bumper 82 to posi 
tion the rotor 40 in its position illustrated in FIG. 3 and 
biases the stop member 70 in a counterclockwise direc 
tion into engagement with the bumper 66 to position 
the rotor 42 in its position illustrated in FIG. 3. When 
the actuator mechanism is actuated by overriding the 
spring force associated therewith the rotor 40 will be 
rotated in a counterclockwise direction until the stop 
member 76 engages with the bumper 84 and the rotor 
40 is disposed in its position illustrated in FIG. 5 and 
the rotor 42 will be rotated in a clockwise direction 
until the stop member 70 engages with the bumper 68 
and the rotor 42 is disposed in its position illustrated in 
FIG. 5. It should be apparent that the rotors 40 and 42 
will be simultaneously rotated by the actuator mecha 
1S. 

The valve casing 32 includes a first inlet 90 and a first 
outlet 92 and the valve casing 34 includes a second 
inlet 96 and a second outlet 98. The inlets 90 and 96 
and the outlets 92 and 98 have suitable tube connectors 
94 attached thereto for receiving tubing from the musi 
cal instrument in a well known manner. A passageway 
100 is provided for interconnecting the chamber 36 
disposed in the valve casing 32 and the chamber 38 dis 
posed in the valve casing 34. To this end suitable open 
ings 102 and 104 are provided in the valve casings 32 
and 34, respectively, to enable the passageway 100 to 
provide communication between the chambers 36 and 
38. 
When the valve is in its unactuated position the ro 

tors 40 and 42 will be disposed in their position illus 
trated in FIG. 4. In this position the rotor 40 will direct 
the flow of sound from the inlet 90 of the casing 32, 
through the chamber 36 and through the opening 102 
to the passageway 100. The passageway 100 will then 
direct the sound through the opening 104 in the valve 
casing 34 and to the chamber 38 where the rotor 42 
will direct the sound out of the outlet 98 of the valve 
casing 34. When the rotors 40 and 42 are actuated they 
will assume their position illustrated in FIG. 5. In the 
actuated position the sound will be directed from the 
inlet 90 of the valve casing 32 into the chamber 36 
wherein the rotor 40 will direct the sound out of the 
outlet 92. The outlet 92 of the valve casing 32 is nor 
mally connected via tubing, not shown, to the inlet 96 
of the casing 34. Thus, sound passing from the outlet 
92 of the valve casing 32 will be directed through the 
tubing, not illustrated, to the inlet 96 of the casing 34 
and into the chamber 38. The sound will then be di 
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6 
rected by the rotor 42 to the outlet 98 of the valve cas 
ing 34. 
The passage of sound through the tubing which con 

nects the outlet 92 and the inlet 96 will change the 
pitch of the tone in a well known manner when the 
valve 30 is actuated. Thus, the valve 30 controls the 
flow of sound through a first flow path illustrated in 
FIG. 4 when it is in its unactuated condition and 
through a second flow path, illustrated in FIG. 5, when 
it is in its actuated condition. 

It can be seen that each chamber 36, 38 in the valve 
30 contains three openings therein, i.e., chamber 36 in 
cludes openings 90, 92 and 102 and chamber 38 in 
cludes openings 104, 96 and 98. This is in contrast to 
the prior art valves wherein four openings are provided 
for each chamber. Since only three openings are pro 
vided the openings may be arranged 120 apart as is il 
lustrated in the Figures. This provides a flow path for 
the sound wherein abrupt changes in the direction of 
the flow path of the sound are minimized. This is due 
to the fact that within each valve casing 32, 34, the 
sound never changes direction through an angle more 
than 60'. Moreover, since three rather than four open 
ings are provided for each chamber, the cross-sectional 
configuration of the openings can be controlled so as 
to minimize any reduction in the cross-sectional area of 
the flow path into the valve. This eliminates distortion 
of the sound as it passes through the valve. It should 
also be apparent that since the openings to the cham 
bers in the valve casings 32 and 34 are disposed 120 
apart, the bore through the rotors 40 and 42 can be 
maintained the same size as the valve ports and the di 
ameter of the tubing. This, of course, further reduces 
acoustical irregularities due to changes in the cross 
sectional area of the valve. 
When sound is directed through the valve 30, the 

sound always passes once through the chamber 36 dis 
posed in the casing 32 and once through the chamber 
38 disposed in the casing 40. This is in contrast to the 
prior art devices such as illustrated in FIG. 1 wherein 
when the valve is in one condition the sound passes 
through the chamber in the valve once and when the 
valve is in another position the sound passes through 
one side of the chamber in one direction and then back 
again through the other side of the chamber in the op 
posite direction. Accordingly, since the sound always 
passes through the chambers 36 and 38 only once, vari 
ances in tone distortion effected by changing the condi 
tion of the valve will be eliminated. In other words, 
since the sound always flows through the same cham 
bers the same number of times, any distortion which 
might occur in the valve will be uniform regardless of 
whether the valve is in its actuated or unactuated con 
dition. 
While the valve casings 32 and 34 have been illus 

trated as comprising a unitary valve structure 30, it 
should be apparent that the passageway 100 could be 
extended so that the valve casings 32 and 34 assume a 
spaced apart relationship relative to each other. 
From the foregoing it should be appreciated that a 

new and improved valve structure for a musical instru 
ment has been provided. The valve structure includes 
a pair of valve casings each of which define a chamber 
therein. A rotor is provided in each of the chambers to 
direct the flow of sound therethrough. The valve in 
cludes a first inlet, a first outlet, a second inlet and a 
second outlet. A passageway is provided to intercon 
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nect the first and second chambers. The rotors have a 
first condition in which sound is directed from the first 
inlet through the passageway means to the second out 
let. The rotors have a second position in which the flow 
of sound is directed from the first inlet to the first outlet 
and from the first outlet to the second inlet and to the 
second outlet. The construction of the valve is such as 
to maintain the cross-sectional area of the flow path 
substantially equal through the tubing and the valve 
while minimizing abrupt changes in direction of the 
flow path of the sound to thereby provide a valve which 
eliminates acoustical irregularities and provides a tone 
of superior quality to that known in the prior art. 

I now claim: 
i. A valve for use in a musical instrument for control 

ling the flow of sound through the instrument compris 
ing, a unitary block valve body, first and second cham 
bers adjacently located in said unitary block valve 
body, a first valve stem, a first rotor mounted for rota 
tion on said first valve stem in said first chamber, a sec 
ond valve stem, a second rotor mounted for rotation on 
said second valve stem in said second chamber, a first 
inlet for directing sound into said unitary block valve 
body and into said first chamber disposed therein, a 
first outlet for directing sound out of said first chamber 
and out of said unitary block valve body, a second inlet 
for directing sound into said unitary block valve body 
and into said second chamber disposed therein, a sec 
ond outlet for directing sound out of said second cham 
ber and out of said unitary block valve body, and pas 
sageway means disposed in said unitary block valve 
body connecting said first and second chambers to pro 
vide for the flow of sound therebetween, a first actuator 
assembly connected to said first valve stem for effect 
ing rotation of said first rotor between a first position 
providing for the flow of sound from said first inlet 
through said first chamber, through said passageway 
means to said second chamber and a second position 
providing for the flow of sound from said first inlet 
through said first chamber to said first outlet, a second 
actuator assembly connected to said second valve stem 
for effecting rotation of said second rotor between a 
first position providing for the flow of sound from said 
first chamber through said passageway means and said 
second chamber to said second outlet and a second po 
sition providing for the flow of sound from said inlet 
through said second chamber to said second outlet, 
said first inlet, said first outlet and said passageway 
means are spaced apart approximately 120 about said 
first chamber, said second inlet, said second outlet, and 
said passageway means are spaced apart approximately 
120 about said second chamber, said first actuator as 
sembly including a first actuator member and a first 
pair of stop members, said first actuator member ef 
fecting rotation of said first valve stem and said first ro 
tor, said first actuator member includes a stop surface 
thereon which is operable to engage with one of said 
first pair of stop members when said actuator member 
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is rotated in a first direction to position said first rotor 
in said first position and is operable to engage with the 
other of said first pair of stop members when said first 
actuator member is rotated in a second direction, op 
posite said first direction, to position said first rotor in 
said second position, and said second actuator assem 
bly includes a second actuator member and a second 
pair of stop members, said second actuator member ef 
fecting rotation of said second valve stem and said sec 
ond rotor, said second actuator member includes a stop 
surface thereon which is operable to engage with one 
of said second pair of stop members when said second 
actuator member is rotated in said first direction to po 
sition said second rotor in one of said positions and is 
operable to engage with the other of said second pair 
of stop members when said second actuator member is 
rotated in said second direction to position said second 
rotor in the other of said positions and wherein said 
first and second actuator assemblies are operable to be 
simultaneously actuated to effect simultaneous rotation 
of said first and second rotors. 

2. A valve for use in a musical instrument as defined 
in claim 1 further including first and second arcuate 
passageways located in said first and second rotors, re 
spectively, for directing sound through said first and 
second chambers, respectively, said first and second 
arcuate passageways being operable to change the di 
rection of flow of sound traveling through said first and 
second chambers, respectively, by approximately 60. 

3. A valve for use in a musical instrument as defined 
in claim 2 wherein said first rotor when in said first po 
sition is operable to be rotated 120 in said second di 
rection to said second position and said second rotor 
when in said first position is operable to be rotated 120 
in said first direction, opposite said second direction, to 
said second position. 

4. A valve for use in a musical instrument as defined 
in claim 2 wherein the cross-sectional area of each of 
said first and second arcuate passageways is substan 
tially equal to the cross-sectional area of said inlets and 
outlets associated with the first and second chambers 
to minimize acoustical distortion of sound passing 
through said arcuate passageways. 

5. A valve for use in a musical instrument as defined 
in claim 3 wherein said first arcuate passageway in said 
first rotor is operable to direct sound from said first 
inlet to said passageway means when said first rotor is 
in said first position and is operable to direct sound 
from said first inlet to said first outlet when said rotor 
is rotated 120 to its second position and said second 
arcuate passageway in said second rotor is operable to 
direct sound from said passageway means to said sec 
ond outlet when said second rotor is in said first posi 
tion and is operable to direct sound from said second 
inlet to said second outlet when said second rotor is ro 
tated 120 to said second position. 
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