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To all whom, it may concern : 
Be it known that I, GEORGE STERNBERG, 

a citizen of the United States, and a resident 
of Agaña, Guam, Marianne Islands, United 
States of America, have invented a new and 
useful Improvement in Wood Wind Musical 
Instruments, of which the following is a specification. 
My invention is an improvement in wood 

Wind musical instruments, and the inven tion has for its object to provide a keyboard 
for use in such instruments, as for instance 
flutes, clarinets and the like, so constructed 
and arranged as to permit the player to 
make all the notes without shifting his fin 
gers or changing the position thereof, and 
Without the necessity for cross fingering. 
In the drawings: Figure 1 is a plan view 

of a a sharp footnote flute, constructed in 
accordance with the invention; Fig. 2 is a 
development of the key board of the flute 
on a flattened surface; Fig. 3 is a transverse 
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section on the line 3-3 of Fig. 1, looking 
in the direction of the arrow adjacent to the 
line; and Fig. 4 is a diagrammatic view of 
the lower keyboard of a d foot note flute, 
in which the fingering or method of forming 
the notes is the same as in Fig. 2. 
The flute shown in Fig. 1 consists of a 

tube A having a mouth hole a and thirteen 
sound holes, the said sound holes being indi 
cated by the numerals 3 to 15 inclusive. 
Each of the sound holes, 3, 4, 5, 7, 9, 11 and 
13 is covered by a padded cover, and the 
designating numeral for the sound hole is 
arranged on or near the cover. All of the 
covers above mentioned are normally held 
open or lifted from off the holes which they 
are intended to cover, by springs of ordinary 
type, which it is not necessary to show, the 
said springs being beneath the sleeves to be 
later described, to which the covers are con 
nected. 
Each of the sound holes 6, 10 and 12 is en 

circled by a ring of ordinary type, and the 
said rings do not cover or close the holes, 
simply encircling them and serving as finger 
pieces to close adjacent covers. The sound 
holes designated 8, 14 and 15 are simply 
openings in the material of the tube. Each 
cover and each ring is mounted on a sleeve 
and each sleeve is mounted on a rod, which 
is supported by posts secured to the body of 
the instrument. The posts are threaded into 

or cemented to the material of the tube, and 
each post has an opening, and rods are 
mounted in the openings. One end of each 
rod has a transverse kerf or groove for en 
gagement by a screw driver or the like in 
Strument, and the other end of each rod is 
threaded into a post. By turning the rod 
in the proper direction, any rod may be re 
leased from the posts while when in position 
they are rigidly held by the posts and the 
sleeves are mounted on the rods. This con 
struction, above mentioned is old and well known, being the usual arrangement of 
cover mounting in instruments of the char 
acter in question, and for this reason it is 
not thought necessary to show the same. 
Ten of the sleeves above mentioned are 

provided in the present construction, each 
sleeve having arms and stems to be later de 
scribed, the arms being used as finger pieces 
for operating the sleeves, while the stems are 
connected to the rings and covers. Each rod 
Serves as a pivot upon which the adjacent 
sleeve may oscillate, to bring the cover into 
position over the adjacent opening or away 
from over the said openings. Commencing 
at the end remote from the mouth hole, a 
sleeve B is supported between posts a, and 
this sleeve has a stem b extending radially 
from the sleeve and supporting at its outer 
end the cover 3. An armb' extends radially 
from the sleeve in the opposite direction to 
the stem b, and this arm overlies at its free 
end the adjacent end of a leverg to be later 
described, for oscillating the sleeve B, to 
close the cover connected therewith when 
desired. A second sleeve C is arranged 
at right angles to the sleeve B, being sup 
ported between posts a', and the sleeve C 
has a stem 6 and an arm c, the stem 6 ex 
tending from the sleeve at the end adjacent 
to the sleeve B, while the arm c' extends 
from the sleeve near the opposite end. This 
arm c' extends radially from the sleeve C 
for a short distance, and then longitudinally 
of the sleeve and again radially, and the 
extremity of the arm is enlarged laterally to 
form a finger piece or key c'. Three other 
sleeves, D, E and F are arranged in aline 
ment with the sleeve C, the sleeves being in 
the order mentioned from the sleeve Cto 
ward the mouth opening a, and the said 
sleeves are supported by posts a'. The said 
sleeves C, D, E and F may be supported on 
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a common rod, which is held in the four 
posts, and the sleeves are separated from 
each other by the posts. - 
The cover 5 is connected to the sleeve is 

by a stem d, and the said sleeve D has an 
arm d extending in the opposite direction 
to the stem D, and the said arm d is angul 
lar, comprising a portion radial to the sleeve 
D and a polition parallel with the said sleeve. 
The sleeve E has an ai'in e extending radi 

ally from the sleeve in the same direction as 
the aim d', and this aim e overies one end 
of the level' g before rentioned. The sleeve 
if has a stem f which is connected to the 
cover 7, and the said sleeve is also provided 
with an arm f extending toward the sound 
hcle 6 and the aim is provided at its outer 
end with a ling f, encircling the sound hole 
6. The sleeve is also provided with an arm 
fº of langular forma, and extending in the 
opposite direction to the arm f. This arm 
f' has a portion radial to the sleeve and a 
polition pa'aliel with the sleeve and extend 
ing in the opposite direction, and this last 
named portion overlies the arm e of the 
sleeve E. Thus the arms d' and f' both over 
lie the a'm e of the seeve E and the arm é 
Overlies the ever q at one end thereof. This 
lever 9 has intermediate the ends thereof a 
sleeve G, which is supported by posts (t’, and 
the arms e and b overlie the lever at the 
samme side of the pivotal connection, and 
near the end of the lever the arm b, being 
in fact at the end of the ever. The opposite 
end of the lever has a finger piece or key g’, 
and this lever is normally held in such posi 
tion that the covers 3, 5 and 7 will be open. 
By means of the l:ey or finger piece g’ of the 
leverg the covers 3, 5 and 7 may be simul 
taneously closed, and it will be evident that 
when the finger piece (7 of the lever 9 is de 
pressed or moved toward the body of the 
fitate, the oppositie eind wil be lifted, and 
the sleeves B, ) and F will be osciliated in a 
direction to simultaneously move the covers 
3, 5 and 7 into closed position. 
The sound holes 4, 5, 6, 7, 8, 10, 11, 12, 13 

and 4 are in alinement on the upper side of 
the body, and the sleeves B, and G are at 
right angles to the long axis of the body, 
the sleeves C, D, E and F being parallel 
with the said long axis. . 
A sleeve H is airanged adjacent to the 

sound hole 10, and transverse to the long 
axis of the body, the said sleeve being sup 
ported between posts a' in the usual man 
ner. The sleeve has a stem h, which supports 
the cover 9, and the sleeve has also secured 
thereto and transversely thereof a lever h’ 
at the opposite end from the stem h, and the 
outer end of the lever is widened or flat 
tened to foim a finger piece h9. By means 
of this finger piece h° the sleeve may be os 
ciliated to close the cover 9. The sleeve I has a stem which supports 
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the cover 11, and this sleeve has an arm 
which extends toward the sound hole 10, 
and supports a ring i" which encircles the 
sound hole 10. The sleeves , J and is are 
journaled on a common rod (not shown) 
which is supported by three posts. a'. The 
sleeves and J abut at their adjacent ends, 
there being no post between them, but the 
sleeves j and K are separated by a post. 
The sleeve J has a rins f and i extending in 
opposite directions from the eind of the 
sleeve adjacent to the sleeve , and the arm 
f overlies the cover 11. The adjacent end 
of the lever h, underlies the arm f of the 
sleeve J, so that when the finger piece h. 
of the lever i? is depressed or moved toward 
the body of the flute, the covers 9 and 11 
will be simultaneously closed. The sleeve iš 
has a stem he which supports the cover 13 at 
its outer end, and this sleeve has also an 
arm i? and an arm li°, the said aims being 
at the end adjacent to the sleeve J, and the 
arms extend in opposite directions. The 
arm k is similar to the arm f of the sleeve 
F. and carries at its outer end a ring is 
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which encircles the sound hole 2, so that 
that finger which covel's the sound hole may 
simultaneously operate the sleeve K. By 
means of the finger piece h9, the covers 9, 11 
and 13 may be simultaneously closed. The 
armi of the sleeve J before mentioned over 
lies the cover 11, depressing the said cover 
when the sleeve is oscillated in the proper 
direction, and the arm f of the said sleeve 
overlies the adjacent end of the lever h of 
the sleeve H. The angular arm k2 of the 
sleeve X overlies the arm i, and when the 
sleeve H is osciliated in a direction to close 
the cover 9 by the finger piece h° the sleeves 
i and k will be oscillated to close the covers. 
11 and 13. When the sleeve K is oscillated. 
by the finger in engagement with the ring 
i8, the oscillation of the said sleeve does not 
affect the sleeve J, because of the fact that 
the angular arm is is above the arm i'. 
When the ring at the sound hole 12 is de 
pressed, only the sleeve X is affected. - 
The Sound holde 15 is on the under side of 

the flute body, and the fingers of the player 
have a fixed or permanent position with 
respect to the sound holes and their covers. 
The thumb of the left hand is used to close 
the hole 15, while the first, finger of the 
said hand is used to close the hole 14. The 
second finger of the left hand is used to close 
the hole 12 and to operate, by means of the 
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ring k, the cover 13. The third finger of 
the left hand is at the hole 10, and this finger 
may simultaneously close the hole 10 and the 
cover 11, by means of the ring i°. The fourth 
finger of the left hand is used to manipulate 
the leverg, to simultaneously depress the coy 
ers 3, 5 and 7. When the finger piece g’ of 
this ever 7 is depressed, the sleeves D, E, and 
F will be oscillated in a direction to close the 
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covers 3, 5 and 7. The palm of the right 
hand, or rather the inner side of the palm, 
is made use of to operate the lever h, and 
by means of this lever the covers 9, 11 and 
13 may be simultaneously closed. When the 
finger piece his depressed, the sleeves J and 
K are simultaneously oscillated in a direc 
tion to simultaneously close the covers 11 
and 13 connected with the sleeves I and K. 
The first finger of the right hand is at the 
Sound hole 8, the second finger at the sound 
hole 6, and the third finger is used to oper 
ate the finger piece c’. The second finger of 
the right hand at the Sound hole 6 may si 
multaneously close the sound holes 6 and 
7, the former directly and the latter indi 
rectly, through the ring f which encircles 
the sound hole 6. The third finger may si 
multaneously close the sound holes 4 and 
5, the latter directly and the former indi 
rectly. through the oscillation of the sleeve 
C. The fourth finger of the right hand is 
not required, and hence not used. 

In Fig. 4 is shown the lower portion 
5 of a, d foot note flute, the sound holes being 
numbered 4, 5, 6, 7 and 8, respectively. It 
will be understood that only the lower por 
tion of the keyboard is shown in this figure, 
and the sound holes 4, 5, 6 and 7 are pro 
vided with covers, the numerals designat 
ing the sound holes being on the covers. A 
sleeve M is supported between the posts a 
and a stem in extending radially from the 
sleeve Supports the cover 4 at its outer end. 
An arm m' extends from the sleeve in the 
opposite direction to the stem m. and at the 
opposite end of the sleeve, and this arm 
overlies one end of a lever n, which is se 
cured transversely of a sleeve N. This sleeve 
is mounted together with three other sleeves, 
O, P and Q on a single rod, which is sup 
ported by four posts o'. The sleeves N and 
() abut at their ends, but the remaining 
sleeves are separated by posts. The lever it. 
is provided with a finger piece n', which 
overlies the cover 5, and the opposite end of 
the lever engages beneath the arm m' of the 
sleeve M. Thus by means of the lever in 
the covers 4 and 5 may be simultaneously 
closed. The sleeve O is connected to the 
cover 5 by a stem O and the said sleeve has 
an angular arm of extending in the oppo 
site direction to the stem O. This arm con 
sists of a portion radial to the sleeve and of 
a portion parallel with the sleeve and ex 
tending in the opposite direction, and the 
last named portion overlies an arm p extend 
ing radially from the adjacent end of the 
sleeve P. The sleeve Q is provided near 
one end with a stem (), and the stem sup 
ports the cover 7 at its outer end. The sleeve 
is also provided with an angular arm o' at 
the end remote from the stem (), but extend 
ing in the opposite direction, and this a ran 
overlies the arm p before mentioned of the 

sleeve P. The arm q consists of a portion 
radial to the sleeve and a portion parallel 
therewith, and it is the parallel portion that 
Overlies the arm p. A sleeve R is journaled 
between posts a', and this sleeve has a lever 
r Secured transversely thereof intermediate 
the ends of the lever. One end of the level 
is flattened or enlarged laterally to form a 
finger piece ', and the other end of the 
lever engages beneath the arm. p. By means 
of this lever r the covers 5 and 7 may be simultaneously, closed. 
In the construction just described, the fin 

ger of the left hand engages the finger 
piece r, the first finger of the right hand en 
gages the sound hole 8, the second finger en 
gages either the cover 6 or 7, and the third 
finger the cover 5 and the finger piece n'. 
The cover 6 is mounted loosely, on the sleeve 
Q or in any other suitable manner to per 
nit the cover to move without affecting the 
sleeve. In this construction the lever op 
erates Only the covers 5 and 7, and does not 
Operate the cover 6. This is because the 
construction is a d foot note flute, and the 
lower a sharp cover 3 of Fig. 2 is absent, 
the fingering being the same, otherwise. 
The position of the second finger of the 
right hand in the Fig. 4 construction is in 
termediate the covers 6 and 7, so that the 
said finger may close both covers simultane 
ously, and may close either cover at will. 
The sound holes 14 and 15 are duplicates in 
size and they are similarly arranged with 
respect to the mouth hole. Because of this, 
either hole can be used for the same purpose 
or for making the same note. In practice, 
the cover 6 is connected to a separate sleeve 
which may be above or below the sleeve E. 
Preferably, the posts which support the 
sleeve E are of double height, and these posts 
support the sleeve E and the sleeve which 
carries the cover 6. The cover 6 is connect 
ed to the sleeve (not shown) by a stem s. 
This method of mounting the rods or sleeves 
one above the other is the usual manner, 
and for this reason is not shown. It will 
be noted that the sleeve C has a lug or arm 
6° extending in the opposite direction to the 
cover 4, and the sleeve Q is provided with 
a similar lug of similarly ali'anged. The 
use of these lugs or arms 6 and 9° is to limit 
the rising movement of the covers. 
The improved keyboard differs from ex 

isting systems in seven features hereinafter 
mentioned, the fingers having a permanent 
position, so far as shifting from sound hole 
to Sound hole is concerned, and it is not 
necessary to change the finger position as 
above specified, in order to make the follow 
ing trills or notes. The trill from the note 
b flat to G may be made with the second 
finger of the left hand, as may also the trill 
from a to l natural: second, the trill from 
(7 sharp or a flat to b flat may be made with 
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the third finger of the left hand, as may also 
the trill from 6 to G. Third, the trill from 
d sharp or c fiat to f may be made with the 
second finger of the right hand, as may also 
the trili from e to f sharp. Fourth, the 
tri il from low 6 sharp to d sharp or e fiat 
may be made with the third finger of the 
light hand, as may also the trill from d to e. 
Fifth, the three trills from g to a flat, from 
(, to b flat, and from b natural, to C may all 
be made with the palm or side of the right 
hand on the finger piece h' of the lever h. 
Sixth, the three trills from low 6 sharp to d, 
from d sharp to e, and from f to f sharp 
may all be made with the fourth fingel' of 
the left hand by means of the finger piece (7 
on the lever g. Seventh, the thumb hole 15 
is not found on the ordinary keyboard, and 
this hole is used principally to avoid cross 
fingering. For instance, when making the 
trill from b flat to 6, the thumb and first 
finger of the left hand remain closed on the 
hoies 14 and 15, in order to make the note (, 
while the second finger opens and closes the 
sound hole i2 and cover 13, repeatedly to 
form the trill. The second finger when mak 
ing the trill from a to b natural opens and 
closes the sound hole 12 repeatedly, while 
the sound holes 14 and 15 are held closed as 
above mentioned, and while the covers 13, 
11 and 9 are also held closed by means of 
the finger piece h° of the lever h’. When 
making the trill from b flat to 6, the second 
finger opens and closes the holes i2 and 18. 
while for the trill a to b natural the second 
finger opens and closes the hole 12 only. 

it will be evident that the cover's 5, 7, 11 
and 13 receive action from two sources. 
For instance, the covers 5 and 7 may be 
simultaneously closed by the Second and 
third fingers of the right hand, or by the 
fourth finger of the left hand. The covers 
11 and 13 may be closed by the second and 
third finger's of the left hand, and also by 
Él:e palm or sicie of the right hand. 
The above described fingering for making 

the note a sharp, is an instance where the 
sound hole 15 can be used instead of the 
sound hole 14, and there are several other 
notes in the lower middle and alt register, 
where the same alternative method of form 
ing the notes obtains. d is made by closing 
the sound holes 15 and 14, and the hole 13 
is the open sound hole which regulates the 
pitch of the note. natural is made by 
closing the sound holes 15, 14, 13, 11 and 9, 
and the note b flat is made by closing the 
holes 14, 15, 3 and i2. In the former in 
stance, the hole 13 is an open hole near the 
mouth hole, while in the latter it is the hole 
11. The note a is made by closing the holes 
15, 14, 13, 12, 11 and 9, while a flat or g 
sharp is made by closing the holes 15, 14, 13, 
12, 11 and 10. In a the hole 10 is the highest 
open hole, while in a fiat the hole 9 is the 

flute type, comprising a 
eral mouth open near one end, and a series 
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open hole which gives the note. The note 
7 is made by closing all the Sound holes 
from 9 to 15, and f sharp is made by closing 
all the holes from 8 to 15. With g the hole 
8 is the open hole, while with f sharp the 
holde 7 is the open hole. The note fis made 
by closing the Sound holes 15, 14, 13, 12, 11, 
10, 9, 8, 7, 5 and 3, and in this instance the 
holes 4 and 6 are the only open sound holes. 
The hole 6 gives the note f. e is made by 
ciosing the sound holes from 6 to 15, leaving 
holes 3, 4 and 5 open, and the sound hole 5 
gives the note. d sharp or e fiat is made by 
closing all of the sound holes with the ex 
ception of e, and the hole 4 gives the note. 
d is made by closing all the sound holes 
from 4 to 15. and the open hole 3 gives the ? :??? 

hote. 
the Sound holes and the opening or hole 
which gives the note in this instance is the 
open end of the instrument. 

in Fig. 3 there is shown the nanner of 
mounting the sleeve B in such manner that 
it will properly support the cover 3. It will 
be noted that one of the posts (c’ is of greater 
length than the other. 

claim as new- - 
1. A wood wind musical instrument of the 

flute class, comprising a tube having a lat 
eral mouth open near one end, and a series of key-controlled openings extending lon 
gitudinally thereof, a plurality of series of 
sleeves journaled adjacent to the last named 
openings, the sleeves of one Series being at 
the end adjacent to the mouth opening and 
the sleeves of the other series being at the 
opposite end of the tube and at the oppo 
site side of the openings, the sleeves of each 
series having stems supporting rings adapt 
ed to encircle adjacent openings, and 

Low a sharp is made by closing all 
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padded covers adapted to close the adjacent 
openings, and said sleeves having extensions 
extending in the opposite direction from the 
stems, a lever pivoted intermediate its ends 
to the tube at each series of sleeves and en 
gaging between the adjacent extensions at 
One end and adapted for engagement by the 
hand of the player to simultaneously close 
the covers of the sleeves having the exten 
sions, sundry of the sleeves having finger 
pieces overlying the adjacent covers where 
by the finger pieces of the overlying covers 
may be simultaneously operated. 
2. A wood wind musical instrument of the 

of key-controlled openings extending longi 
tudinally thereof, a plurality of series of 
sleeves journaled adjacent to the last named 
openings, the sleeves of one series being at 
the end adjacent to the mouth opening and 

tube having a lat 
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the sleeves of the other series being at the 
opposite end of the tube and at the opposite 
side of the openings, * ries having stems supporting rings adapted 

the sleeves of each se 
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to encircle adjacent openings, and padded hand of the player to simultaneously close 
covers adapted to close the adjacent open- the covers of the sleeves having the exten- 10 ings, and said sleeves having extensions ex- sions. 
tending in the opposite direction from the 
stems, a lever pivoted intermediate its ends GEORGE STERN BERG. 
to the tube at each series of sleeves and en- Witnesses: 
gaging beneath the adjacent extensions at MERVIN T. HENRIQUEs, 
one end and adapted for engagement by the JESUS HERRERo. 
Copies of this patent may be obtained for five cents each, by addressing the 'Commissioner of Patents, 

Washington, D.C.' 


