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This- inv entlon relates “to an 1mp10ved
musical- instrument. It relates broadly to
that class of inventions known as wood wind

instruments, but has spemﬁc reference to a

novel saxophone.
In order that persons not particularly fa-

miliar with instruments ‘of ‘this class may:

obtain a clear comprehension of the present
invention, I am going to allude briefly to the
conventional saxophone of the present day.

* To.this end, T would state that all saxo-
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phones, so: far as I know, from the bass up
to the’soprano; are ﬁno'ered substantially
alike; the range of tone usually extending
from'low B-flat to high-F. :The thumb of
the left hand of the performer rests on a
button adjacent an octave key, while the cor-
responding finger of the other hand engages
beneath a hook on the tubing of the instru-
ment. - With the hands thus placed the fin-
gers are positioned over the valves and their
operatm«r ‘means. ‘Thus,/. without . bodily
shifting or-rotating :the ‘hands, all valves,
with the exception of the side keys operated

5 by the first finger of ‘the right hand, can be
operated up to and mcludlnor high C- -sharp.

Now, in-order to open the remaining valves
at the top of the tubing, the left hand must
be bodily shifted from-its natural position
so that the.palm of this hand and the inner
ends of the fingers can be used. There are
three individual valve levers at this point,
one being pressed to produce the tone
high-D, two keys being pressed simultane-
ously to make the tone D-sharp. High-E re-
quires the same valves being open- “and an
additional valve operated by the first finger
of the right hand. Making high-F requires
all three of the top valves to be opened to-
gether. Obviously, when rapid passages in
music are encountered requiring shifting of
the hands and simultaneous opening of the
several valves, smooth playing cannot be en-
joyed by the ordinary performer.

I do not propose to change the system of
fingering. As a matter of fact, it is a fea-
ture of my invention to retain, as far as
possible. the customary fingering. What I
aim to do, is to eliminate the usual individ-
ual levers ordinarily actuated by the left
hand and to provide a mechanism which will
control the four highest tones from the fin-
gers of the right hand. With my arrange-
ment there is qbsolntely no Shlftln"' of the
hande.  They rewiain gt all times in theiy

-tones. on -the
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Anatm al positions so that the fingers may act

with precision. 'That a smooth and even

tone can be had with this arrangement, can-
‘not be doubted. .

More specifically speaking, hi propose to
provide novel:operating means for the four
valves.used for producing the four highest
Instrument, the operating
means being controllable from:the valves
operated by the fingers of the right hand,
and particularly that valve which is oper ated
by- the first finger of the right hand. The

“arrangement is Such that the valves operated

by this hand may be utilized for obtaining
tones In both registers. IFor instance,
stead  of obtaining only the middle-D and
low-D with the valves of the right hand,
they may be utifized also, with the same fin-
gering, for obtaining h)(rh -D also. This is a
vital point of 1mpor(mnce upon whlch em-
phasis should be laid.

The structure provided for carrying “the
invention into effect is exceedingly novel and
positive in operation, and it natum'ly pos-
sesses numerous features and advantages.
However, these féatures and advantages will
not be outlined at this time but w i1 appear
as the description goes on.

There is another important feature of the
invention which I wish ‘to refer to at this
time and this is the inclusion of a normally
open G-sharp valve. I am aware of a mar-
keted saxophone. which possesses this fea-

ture, but all other saxophones, so far as I

have been able to ascertain, provide mecha-
nism wherein the G-sharp key -is normally
closed.-- To the skilled and trained ear, the
closed valve arrangement is bad in that it
affects the intonation, making the tone A
out of tune and also affecting ‘other tones.

With my arrangement, the G- -sharp valve
1s normally held open bv spring means and
it acts in conjunction with the' G-natural
valve so that when the scale is being ascend-
ed or descended, the G-sharp valve will auto-
matically open and close at the proper time.
In the marketed saxophone to which I have
referred, a supplemental tone hole and valve
are provided for accomplishing ‘the results
that I have, without requiring these supple-
mental parts.

In the accompanying dra\\‘m"s forming a
part of this application ‘and in which like
numerals are employed to dx\mhat’u like
peavis throdghont the cume ==

in- 7

60

6h

7R

Qi

IR

HLT

HE



5

1Y

2

Figure 1 is a perspective view of one side
of a- saxophone including my improved
mechanisui,

Figure 2 is 2 diagrammatic top plan view
showing the improved mechamsm thrown
out in a plane to one side of the body to
show more clearly the relatien of pasts.

Figure 3 is a detail plan or elevation of
the D-sharp valve and 1ts operating mecha-
nism. - A :

Fig. 4 is a détail fragmentary side view
partly in section showing the arrangement
of the spring for rotating the sleeve which

smctuates valve controlling parts.
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-Fig. 5 is a similar view taken on the
broken line..5—5 of - Fig. 2, showing. the
arrangement -of the spring which actuates
one-of the valve shafts.

. Fig. 61s a transverse sectional view taken
on the broken line 6—6 of Fig. 2 to further
illustrate the arrangement of thie aforemen-
tioned springs and the parts-actuated there-
)_, eferring to the drawings in detail, the
reference character 1 designates the conven-
tional. tubing or body of the instrument
which _is :provided with the longitudinally
spaced tone holes 2.  As is usual, a multi-

’:Elic_ity-,'of_val\zesnnd operating shafts and
il

eys act in conjunction with these.tone holes
for:producing the various tones of the scale.
The saxophorie has a rangc of tone extending
from.low-B flat to high-I¥ natural as before
stated. - For the sake of cléarness, I am des-

“5 ignating the tones produced by the several
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valves.seen in-the drawing. To avoid con-
fusion however, I have followed this prac-
tice only in Ifig. 1.

The improved mechanism which T employ
comprises in the main a rotatably mounted
shaft 3 whicli 1T am going to designate as the
master shaft. . Observing I1g. 2, 1t will be
seen that this shaft 3 15 connccted at its
upper end to the valve 4 (I> natural). At
this same -end, the shaft.is connected to a
U-shaped portion 5 which is rockably
mounted as shown and which underhes the
extensions 6, 7 and 8 of the valves 9 (Ingh-
), 10 (E natural). 11 (D-sharp), respec-
tively. .At.its lower end, the shaft 3 15
provided with a crank wm 12 The free
end of this arm rests slidably on an arched
or arcuate arm 13 which is connected with
a sleeve 14 rotated by a spring 14* attached
‘at one end to onc of the sleeve supporting
posts 14° the frec end of the spring bearing
acainst a short crank arm 14¢ on the sleeve
as clearly shown 1 Fig. 4 of the drawing.
At this point, T wish to direct atiention to the
fact'thht the ¢pring 14° which acts on the arm
13 serves to normally hold the latter up,
that is in a direction away {rom the body
of the instrument. Now, the shait 3 is
provided with an individual spring 12« which
acts on the crank arm 12, as clearly shown in
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IYigs. 5 and. 6 of the drawing to rotate this
shaft in a direction from right to léft and

- to swing the vaive 4 to open position. The

spring acting on the sleeve 14 however, is
very strong and ovérbalancés the spring last
mentioned and counteracts the same so as
to normally hold the valve 4 closed. The

-F-valve is .provided. with an extension 15

which overlies the free end of the arm 13
for a purpose to be héreinafter made: 4p-

parent. - Disposed -on - the. right -hand side -

of the shaft 3 is another:shaft 16, this being
connected at’its upper end ito the valve ex-

tension 6 and being provided -at -its -lower
80
underlies an-extension. or finger 18 on the .

end.with 2 laterally extending arin 17.which

LE:valve on:the. lower -portion.of thie instru-
ment. Disposed.:on- -the -opposité side -of-
the imaster shaft 3 is a further:shaft 19

which is connécted at its-upper.end to the:

valve extension 7 and.is) provided. at:its
lower -end -with -a - crank. arm:20;::the-.free
end of whichiiunderlies-an,extended ‘fingér

85

22 on the lowdD valve.. Next:to:ithe shaft .

19 is another shaft 23, this shaft being rig-:
idly connected -at its-upper end -to:the valve
extension 8.and being provided--at-its:lower
end with a laterally:directed -portion 24-car-

.rying a sleeve’ 25..;:{Abutting ithe slééve 25

is another sleeve-26:to which.a finger-piece

with a needle! spring: 28, thé' free:end -of
which -engages with a'hook 29 carried by
the sléeve 25.° Thé finger-piece 27 overlies
the finger-piéce:-for -the-low D-sharp - key.
These parts'are separately operable however.
It is:to -be noted that the valve:11-is pro-
vided with "an éxtension 30 swhich :overlies
the valve 10 so that when the latter opens,
it will also open-theivalve 11. - The shafts
16, 19 and 23 are, like the_master shaft,
equippéd with individual springs, the ten-
sion of which is directdd in a manner-to nor-

‘mally swing the valves which they opefrate to:

open position ér in a direction from right
to left. )

Assumning that the instrument is idle, it
will be seen that-the arched arm 13 will act
to rotate the shaft3 in a direction from fleft
to right against the tension of the individual
spring with-which the shaft 3 is provided.
In <o doing, the U-shaped-:part 5 will be
lifted, simultaneously engaging the valve
extensions G, 7-and § and ‘closing the several
valves 9, 10 and 11 and 4 against the tensions
of their springs. With the parts in this po-
sition. the tones will be produced in the usual
way, ‘the improved mechanism:not interfer-
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27 is connected. .- As:séén in Figs. 2 and -3 -
more ‘clearly, the fihget:piecs 27 1s equipped
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ing with the production of low-D, middle-D, Yz

ctc. Here, I might direct attention to the
fact that the portion 31 (already existing on
the present day saxophones) underlies an ex-
tenston on the U-shaped part § as seen: move
clearly in Ifig. 2. Now, so long as any one
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finger-piece 27. The
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of the fingers of the left hand is down, this
part 81 refuses to allow the U-shaped part
5 to rock in a direction from right to left.
Hence, the high tones are inoperative until
the fingers of the left hand are lifted off of
the keys. As.soon however, as all of the
fingers of the left hand is raised, the springs
already existing move the part 31 away from
the ppart 5, permitting the latter to operate
freely. Assume now that the three fingers
of the right hand are down on the valves I,
E and D. It is obvious that when this takes
place, the finger 15 serves to press down-
wardly on the free end of the arm 13, mov-
ing it toward the body of the instrument and
at the same time moving it awdy from the
crank 12 on the master shaft 3. As soon as

. this happens, the master shaft under the

action of its own spring rotates in a direc-
tion from right- to left and moves. the U-
shaped part 5 away from the valve exten-
sions 6, 7 and 8., The valves may now be

selectively operated. Since the shaft 3 is

connected with the valve 4, it is obvious that
the tone high-D is produced. Should it be
desired. to produce high D-sharp, the little
finger, of the right hand is pressed upon the
spring 28 which
bridges.the sleeves 25 and 26 serves to impart
rotation in a direction from right to left to
the-shaft 23 which in turn serves to open the
valve 11. To form high-I, the third finger
of the right hand is lifted up and the little
finger is raised if desired. Raising of the
third finger releases the crank arm 20 per-
mitting the shaft 19 which it controls to ro-
tate in a direction to open the valve 10. As
the valve 10 opens, it bears upwardly on the
finger 30 carrying the valve 11 up too. It is
essential that the last named valve open with
the valve 10 so that the note will be in tune.
Now, if the second finger of the right hand
is raised, it will release the arm 17 and the
shaft 16, thus opening the valve 9. Now, all
of the valves at the top of the instrument are
open and the highest tone (high-F) is
formed. Thus, it is clear that with the same
finger utilized for forming the tones iow-D,
middle-D, etc., is also used for forming the
high tones high-D, D-sharp, ete. 1t is to be
borne in mind that in order to permit the
improved mechanism to operate, it is essen-
tial to Lift the fingers of the left hand. As
soon as any one of the valves operated by
this hand is closed, it renders the improved
mechanism inoperative for the time being
and permits the desired tones to be formed
without interference from the upper valves.
The method of operation of the parts so far
described 1s thought to be clear and a more
lengthy description of this much of the in-
vention is deemed unnecessary.

It has been before intimated that the in-
vention also includes a unique improvement
with respect to the (i-sharp valve, 1 divect

3

attention to Fig. 2 wherein it will be seen
that the G-sharp valve is provided with a
finger or extension 32 which overlies a head
33 on the inner end of a spring-lifted arm 34.
As it is the normal tendency for the arm 34
to move away from the body of the instru-
ment, it is obvious that it serves to hold the
valve normally open. It is to be noted that
the G-valve numbered 35 is also provided

with a finger 36 which overlies and co-acts ¥

with the head 83.. The valve 35 is controlled
from the finger-piece marked G in Fig. 1.
It is to be further noted that a needle spring
37 is anchored at one end to the arm 34 and is
connected. at its opposite end to the rotary
sleeve 38.. Since the G-sharp valve 1is
mounted on the sleeve 38, it is obvious that

when the G-natural valve is closed, it will

move -the finger 36 downwardly, pressing
down on the shaft 34 which, through the
medium of the spring 37, will rotate the
sleeve 388 in a direction to close the G-sharp
valve. Thus, the tone G-natural may be
made without hindrance or interference from
the improved mechanism. Should it be de-
sired to form G-sharp when the G-natural
valve is closed, the finger-piece 39 will be
pressed upon by the little finger of the left
hand, this finger-piece being connected to an
operating rod which has rigid connection
with the sleeve 38 to rotate the latter in a
direction from left to right to open the G-
sharp valve. ' ‘

Having set forth the detailed structure

and arrangement of parts employed for car- 1

rying out the two vitally important” fea-
tures of the'invention, and having disclosed
the operation of each feature, I believe that
a more lengthy description is unnecessary.

Before closing, I would direct attention to
the fact that while I have shown a specific
embodiment of the invention, I wish it to
be understood that various changes in the
arrangement of parts, size and shape may
be resorted to, so long as the changes do not
depart from the scope of the adjoined claims.

I claim:—

1. A saxophone embodying a mechanism
of the class described, said mechanism in-
cluding operating means for the valve uti-
lized for producing the tone high-D, said
operating means comprising a rotatably
mounted shaft connected at one end to the
valve and provided at its opposite end with
a sleeve, a finger-piece provided with a sec-
ond sleeve having its inner end arranged in
abutting relation with the corresponding
end of the first named sleeve, a needle spring
carried by said finger-piece, and a hook car-
ried by the first named sleeve, the free end
of said spring being connected with said
hook.

2. A saxophone embodying a mechanism
of the class described, said mechanism com-
prising a rotatably mounted master shaft, a
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rockably mounted arm, a spring for foreing
said arm in a direction away from the hody
of the instrument. a crank arm carried by
said master shaft and bearing slidably upon
caid arcuate arm. said master shait being
provided at its outer end with a U-shaped
portion which is integral therewith, said
shaft being also provided with an individual
spring, and ‘a plurality of auxiliary operat-
ing shafts for co-acting valves, said shafts
being engaged with and controlled by said
master shaft.

3. A saxophone- provided with a mecha-
nism of the class described, said mechanism
comprising a spting rotated and rotatably
mounted- master shaft, means for preventing
rotation of ‘said shaft, a plurality of auxil-
iary and’independently operable shafts in
associuticn-with said master shaft, all of said
auxiliary shafts being provided with indi-
vidual springs for moving the valves con-
trolled thereby to open position.

4. A -saxophone provided with a mecha-
nisin of ‘the class described, said mechanism
comprising 'a’totatably ~mounted master
shaft adapted to rotate in a predetermined
direction, a movably mounted arched arm
extéhding beneath said master chaft and
normally moved in a direction away frem
the body of the instrument to prevent rota-
tion of said master shaft, said master shaft
being provided at its upper end with a
U-shaped portion which s integral there-
with, ‘a plurality of valves provided with
lateral extensions overlying the bight por-
tion of said U-shaped portion, auxiliary
shaftg ‘connected to sald valve extensions

1,683,219

and dispased in parallelism with the body of
the instrument. means for retatably mount-
i sud aoxiliary shafts, said  auxiliary
shafis being provided at their lower ends
with leterally extending fingers: overlying
the body of the instrument and adapted to
be conwrolled by certain of the valves
mounted on said body.

5. A saxophone provided with a mecha- -
nizm of the class deseribed, said mechanism*

comprising -a  rotatably mounted -master
shafi provided at its lower end with a crank
army 2nd provided at its upper end with.a
substantinily U-shaped portion, a valve!in-

cluding a lateral operating extension  inte-
gral with said master shaft; an:arched arm:
- voekably mounted on the body of the instru-

ment and ‘underlving said crank arm, said
arched arm being provided with - spring
means for rotating the master shaftina pre-
dotermined divection to maintainssaid valve
rormaliy closed, a plurality of additional

valves 1n association with said first named
velve, suid valves being provided with lat-
cral extensions, the free ends ‘of-which over-
lie the bight portion of -said - U-shaped
poertion, eperating shafts extending at right

les to said valve extensions and provided:

any
at their lower cnds with lateral “‘fingers
cveriying the body of the instrument, ¢értain
of the vaives at the lower end of the instru-

ment being provided with extensions over--

lving said fingers for operating the same.
In testimony whereof I have hereunto
aflixed my signature. '

HARRY J. WATERS.
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