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The present invention relates to a- key
mechanismn for wood wind instruments of
the clarinet family, the characteristic of
which, as concerns the present invention, is
that when overblown to produce tones in the
upper register, the tone produced by over-
blowing 1s the next odd numbered harmonic
above the fundamental tone of the lower
register, and not the cctave above such fun-
damental tone, as is the case with some other
wood wind instruments. o

Clertain other instruments of the wood-
wind class are like those of the clarinet
tamily in that the tones produced in the up-
per register are other intervals than the
first octave above the tones of the lower
register emitted from the same tone holes.
The principles of the invention which I am
now sbout to describe ave applicable to
flutes, oboes and bassoons as well as to clari-
nets, wherefore T have entitled the invention
as an improvement in key mechanism for
clarinets and the like, intending by that title
to include the above named instruments, all
of which are instruments of the clarinet
family, and also all others of the woodwind
class which are like the clarinet in the char-
acteristic mentioned in the preceding para-
graph. These instruments are provided
with a hole called, or serving as, the regis-
ter hole, which is opened and closed by a

key called, or serving as, a register key, for.

controlling the emission of tones in the dif-
ferent registers; the register hole being
closed when playing notes in the lower regis-
ter and being open when playing a note in
the upper register.

The particular embodiment of the inven-
tion which X have illustrated and deseribed
herein, has been designed for the clarinet,
and will now be explained with reference
to its application and use in that particular
type of instrument; it being understood that
this illustration and explanation are not in-
tended to restrict the scope of protection
which I claim. .

Owing to the fact that the range between
the fundamental note and the next odd num-
bered harmonic is eighteen semitones, in
the instruments of this family, the players
of these instruments are more seriously hand-

icapped by the limitation in the number of
their digits than are the players of instru-
ments which overblow in octaves. Hereto-

fore, in order to reduce the difficulty of play-

ing the clarinet, the register key has been
made to serve also for playing the note B-
flat on the middle line of the treble clef; but
the resonance of this note is inferior to that
of any other note of the clarinet, even
though the adjacent A-natural hole beopened
at the same time. The application of my
present invention to the clarinet is designed
to improve the tone guality of this note and
to control the register key in conjunction
with the control of the A-natural key. 1

have accomplished this result by providing a

new hole for this B-flat, retaining the old
hole of the instrument for use as a register
hole, and combining with the A-natural key
a floating lever mechanism of the character
disclosed and claimed in my prior Patent
No. 1,505,483, dated Aug. 19, 1924. Tn one
view of the invention, the key mechanism
which I have devised -and applied to my
present purpose is a special form of the
mechanism claimed in said application, em-
bodying the same fundamental invention,
but with modifications adapting it to a spe-
cial use.

Referring to the drawings:

Figure 1 is an elevation of a part of the
upper end of a clarinet having the present
invention applied thereto in a manner to
serve the special purposes above set forth:

TIn this and other views I have omitted for

the sake of clearness, those kevs and mech-
anisms which control other holes of the in-
strument and which have nothing to do with
the particular invention here set forth;

Fig. 2 is a diagram of the complete mecha-
nism showing the elements thereof resolved
into a plane;

Fig. 8 is a detail elevation of the central
pivot rod with the parts thereon;

Fig. 4 is a side elevation of the A-natural
key; ‘

Figs. 5 and 6 are cross sections on the lines
5—5 and 6—6 respectively of Fig. 1

Tike reference characters designate the

same parts wherever they occur in all the
figures. S '
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The body of the instrument is designated
1

by the numeral 10. 11 vepresents the stop.
per covering the new B-fint tone hole of the

mstrument, 12 is a stopper covering the ve
ister hole, and 13 is the stopper covering ¢
A-natural hole. In thus designating t
tone holes by particular notes, 3
natural and B-flat in the middle of the treble
clef, T am describing a particular instrument
to svhich I have applied this invention, and
have not intended to exclude the application
of the invention to other instruments in
which the particular notes controlled by the
mechanism may be different. The stopper
12 is carvied by an arm 14 secured to a hub
or sleeve 15 which turns freely on a pivot
rod 16 (shown dotted in Figs. 1 and 2),
supported by posts 17 and 18 on the instru-
ment body. The stopper 11 is carried by an
arm 19 secured to a sleeve 20 which alse
turns freely on the same pivot rod. TI

namely A-

A N8
rod for the purpose of the present deserip-
tion I may define as the central pivot rod.

A lever 21, which T call a floating lever, is
pivoted at 22 to an arm 23 secured to a
sleeve 24 also turning freely on the central
pivet rod. This floating lever is articu-
lated at 25 to the arm 14 and at 28 to the
arm 19, connection being made convenienth
by ball-likze extensions on the lever entering
complemental scekets in the arms, or other
free sort of connection which will permit
the lever and either arm to swing about axes
respectively at right angles to each other,
and at the same time enable the lever to
apply force positively in either direction of
motion of the arms. It will be noted that
the arms 14 and 19 turn about the pivot rod
16, while the lever 21 turns about the pivet
22 on rod 23, the axis of which is at right
angles to the pivot rod 16. The floating
lever also has freedom for a certain amount
of movement endwise on the pivot 22,
cient to permit either of its ends to be v
or lowered while the other remains at a ¢
stant height,

A fourth arm 27 is secure
which also turns freely
and carries a stud or hool
is engaged a spring 80 sccured in the
17. The t]
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arm 27 overlies the floating lever
21 between the pivot 22 and the connection
with the arm 14, and the spring 30 bears on
the hook 29 at the side thereot which faces

the flonting lever, whereby the arm 97 is
body

spring-pressed toward the instrument
and tends to hold both stoppers 12 and 1
closed upon their holes.

Another pivot rod 81 is mounted the
instrument hetween posts 82 and 33, and
on this rod is rotatably mounted a slecve 94
carrying a wiper arm 35 which underlies the
arm 23, A key arm 86 is also secured to
sleeve 34 and extends vavtly arcund the in-
strument, carrying at its end & key 37 adapt-

1,585,206

ed to be pressed upon by the thumb of the
player’s left hand. A light spring 372 is
nounted in post 82 and bears on a hook 37",
projecting from sleeve 34, to keep the wiper
arm 35 in contact with the carrier arm 25.
Although acting against spring 30 it is not
powerful enough to impair the efficiency of
the latter spring.

The stopper 138 is carvied by a key lever,
having a finger piece 88, pivoted at 39 and
equipped with a spring 40, of a character
commeon in clarinets, which presses on the
instrument body at the side of the pivot
away from the stopper and sc tends to holdd
the stopper closed.” The same key is pro-
vided with an extension 41 overlying the
stopper 11 and carrying an adjustable abuf-
ment screw 42 arranged to bear on this stop-
per. Tlence the stopper 1l is normally
closed also by the spring 40.

In describing the operation of the mocha-
nism, I will use the term “depress” an:l
“raise” or words of similar meaning, to des-
ignate movement of a key or stopper toward
the nstrument body, and away from the
body, respectively, without regard to the ab-
solute directions in which the parts bein.s
described move. When the finger picce or
ey 88 is depressed, the stopper 13 is raised.
but the stopper 11 remains closed. '
the thumb key 37 is depressed, the wiper ov
cam arm 85 is raised, thus raising the car-
rier arm 23 of the floating lever. I+ the
key 38 is left alone at this time, the regis-
ter hole is opened, since the closing force
exerted on stopper 11 by the spring
stronger than the closing force exert
spring 30 through arm 27, floating
and arm 14 on the stopper 12.  But 17, 1
the thumb lever 87 is depressed, the key 3¢
1s depressed also, the stopper 11 is opencc
and the stopper 12 remains closed, because
then the pressure exerted by the arm 27 is
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arm 2
applied to that part of the floating le
which is coupled te the stopper 12. T
when the floating lever mechanism i in the
position last described, the key 838 is re-
leased, its more powerful spring 40 causes
it to close the stopper 11 and open the stoy

per 12 through the medium of the
lever 21. When the thumb key is re

spring 30 holds both stoppess 41
closed, whether key 38 is pressed on, or not.

In playing the notes of the lower regigter
the register hole is closed. The topmost
note (B-flat) of this register is obtai by

obtainzd
opening the stopper 11, the register hole

still vemaining closed, and this is done by
bressing siraultaneously on the kevs 38 and

S O
P

37.  Depression of the key 38 at the same
time opens the stopper 13, thus giving proper
resenance to the note B-flat.

I have vetained also the trifl-keys operat-
ed by the fore finger of the right hand, thesc

being keys of the previously used inztru-
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ment, but I have combined them with my
new mechanism in such a manner that when
one of them is nsed in connection with the

key 87 the register hole is opened in the

old manner. One of the old trill-keys shown
is designated 43 and the stopperas 44. Be-
tween the new B-flat stopper and the lever
of the trill key is a lever mechanism con-
sisting of two arms 45—46, and a sleeve 47
to which they are connected, rotating on a
pivot rod of usual construction. The arm
45 overlies one arm of the key lever 43—44,
and the arm 46 overlies the stopper 11
Hence when key 43 is depressed to open the
stopper 44, it applies pressure on the stop-
per 11, preventing it from being opened
when the key 88 and key 37 ave depressed at
the same time. This provision is made for
the reason that, when using one of these
trill-keys to trill on the note B-flat, it is
essential to close the new B-flat hole and
open the old hole in order to produce the
upper note of the trill in tune.

T have already indicated that the princi-
ples of the invention may be applied to
other woodwind instruments as well as to
clarinets. The manner of so doing and any

adjustments or rearrangements necessary

will be readily understood by those skilled
in this art.

What I claim and desive to secure by Let-
ters Patent is:

1. A key mechanism for wood wind in-
struments having a tubular body, pierced
with lateral holes, one of which is a register
hole and others are tone holes, stoppers for
said holes, a floating lever construction cou-
pled to the stoppers of the register hole and
of one of the tone holes, a spring acting on
said mechanism tending to close both stop-
pers, a finger key carrying the stopper of
another tone hole and being constructed and
spring-pressed to exzert closing force on the
first named tone hole stopper, and a key con-
nected to the floating lever mechanism and
arranged to exert force tending to open the
stoppers to which said floating lever is con-
nected. :

2. In a wood wind instrument of the char-
acter deseribed having a vegister hole and
two tome holes for adjacent notes in the
scale, stoppers for said holes, a floating lever
articulated to the vegister liole stopper anc
to the tone hole stopper for the hole of
higher pitch, a carrier for said floating lever
operable by a digit of the performer to raise
said floating lever, a spring arranged to
exert closing pressure at a point on said
floating lever between its pivot and its point
of connection with the register hole stopper,
a key carrying the stopper for the tone hole
of lower pitch and having an extension ax-
ranged to bear-on the stopper for the tone
hole of higher pitch, and a spring engaged
with said last named key and arranged to

a

exert closing pressure on the last named
stopper superior to the force tending to open
it when the first named key is pressed upon.

8. In a wood wind instrument a series of
stoppers covering tone holes of different
pitches, a single key lever carrying the stop-
ver for the hole of lower pitch and arranged
to exert closing pressure on the stopper for
the hole of higher pitch, a register hole
stopper, a floating lever connected to the
second named tone hole stopper and to the
register hole stopper, a carrier for said lever
to which the lever is pivoted between its
points of connection with said stoppers, a
digit operated key for raising the floating
lever and a spring arranged to exert depress-
ing force upon that arm of the floating lever
which is connected to the register hole stop-
per. :

4, Tn a wood wind instrument a series oi
stoppers covering tone holes of different
pitches, a key lever carvying the stopper for
the hole of lower pitch a spring for closing
said stopper, said lever having means to
exert closing pressure on the stopper for the
hole of higher pitch, a vegister hole stop-
per, a floating lever connected to the second
named tone hole stopper and to the register
hole stopper, a carrvier for said lever to
which the lever is pivoted between its points
of connection with said stoppers, a digit
operated key for raising the floating lever
end a spring arranged to exert depressing
force upon that arm of the floating lever
which is connected to the register hole stop-
per, such force however being less than that
exerted by the first named spring tending
to raise the register hole stopper, through
the floating lever, when the floating lever
pivot is raised. »

5. In a wood wind instrument of the ¢lavi-
net family, a combined tone hole and reg-
ister hole key mechanism comprising stop-
pers for the register hole and the tone hole
of highest pitch, a floating lever mechanism
articulated to both stoppers and digit-oper-
ated to open them and spring-pressed to close
them, the closing spring being arranged to
act on that arm of the floating lever which
is coupled to the register hole stopper,
whereby it tends to raise the tone hole stop-
per when the fulerum of the lever is raised, -
and a spring-closed key for another tone
hole having means for exerting closing pres-
sure cn the stopper of the first named tone
hole.

6. In a wood wind instrument of the clari-
net family the combination with the usual
tone holes and a register hole, of an addi-
tional tone hole having the same pitch in
the scale as the highest note of the normal
lower register of the instrument, a digit-op-
erated floating lever mechanism connected
to the stopper of said additional hole and to

- the register hole stopper, said mechanism be-
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ing operable to open the last named tone
hole stopper and close the register hole stop-
per when the stopper for the next lower tone
hole is opened.

7. In 2 wood wind instrument of the clari-
net family the combination with the usual
tone holes and a register hole, of an addi-

tional hole having the same ’)ltCh in the seale
of the highest note of the normal lower reg-
ister of the instrument, and a digit oper-
ated ficating lever mechanism connected to
the stopper of said additional hele and to
the register hole stopper, said mechanism
being operable to open the last named tone
hole stopper and close the register hiole stop
per when the stopper for the next lower tone
hole is opened, nld to close the said addi-
tional tone hole stopper and open the register
hole stopper by pers: istence of digital pres-
sure on the said mechanism when said lower
tone hole is closed.
8. In a chrin having a tone hole for the
note A-natural and a 1e01ster hole, an addi-
101111 JmLL for the note B iut 2 atonpor for
‘Ud B-fiat hole a spring-cl osed key for the
A-natural hole having a m‘eq%r arranged to
exert closing force on the Bfiat hole stop-
ser when the A-natural hole is cu)ced. and a
floating lever mechanism coupled to said L-
flat hole stopper and the register hole stop-
per, a digit key for said floa tmo lever mech-
anism and a spring coc pemtm” with said
kev to clese the register hole and open the
B-flat hole when the said key is pre essed upon
and the A-natural key is also prewed unon.
9. Tn a clarinet having a tone hole for the

note A-natural and a 1'oo'~t“1' bele, an addi-
tional lmlﬂ for the note D- flat, a spring-
closed key for the A-natural hole having a

presser arranged to exert closu Ey force on
the B-flat hele st opper when the A-natural
hole iz closed, o do-‘mno lever mechanismn
coupi (\0 to said B-flat hole stopper and the
register hole sto ;«Por a \uauv key for said
ﬁ,ati*w' lever mechanism anu a °p*’tno ccop-
mbno with said key to close the vegister
hole and open the B-at hole when tle said
key is plesscd upon and the A-natural key is
also pressed upon

10. In a wood wind lﬂbt"i nent, a £
hole stopper, a tone hole stopper, o Lf ating
lever mechanism coupled to said stovper
sm‘mg pres;el hngm key having an :
ment arranged to exert c"f
first tone ih le smpp‘r whe
eased, a second finger cor *"uﬂmo a
third t\me h e stopper and co: inections be-
tween said thire 1 key and the fivst tone hole
s‘;'opper for closing the latter when the said
second key is p D;eq upon to open its hole,

11 In a wind instrument ha wwing a tubular
body pierced with lateral holes, one of which
serves as a register hole, a key mechanism
comprising stoppers, a floating lever con-
nected to the register hole Qto*)per and to

1 “V 18

re-

5
o;
thi
clos

1,685,296

one of the tone-hole stopnevs a spring act-
ing upon one of said stoppers, a carrier upon
which the floating lever 1s pivotally mount-
ed a second spring acimo, upon the float-
ng lever to one 51(10 of the phmal mount-
ing. a digit-operated k(w connected to tlm
carrier, and a second digit-operated key for
overcoming the effpct of the first-mentioned
spring

12. A key mechanizm for wood wind in-
nments having a tubular b ody plerced
with lateral holes, one of which is a register
11') e and the others are tone

70

holes, &toﬂnﬂ 5
‘or said holes, a floating lever engagel 1 with
Hm stopper of the uw&ter hole and with the
stopper of one of the tone holes, o carrier
v“ otally supported from the body of ﬂ e in-
strament to which said floating lever is piv-
o.,a d between its points of eng ent with
the vespective stoppers, and b\ which the 85
pivot of said floating lever is raised and
lowered, spring means arranged to apply

A
pressure toward the instrument b ody on that
arm of the flosting lever which e’m( aq the

register hole stopper, and a spring cloged 20
tome hole key arranged to apply elosing pres-

sare on the fene hole stopper with which
said floating lever i Is eng: ]

13. In a wood wind i a
lateval register hole and Iaf a €8
stopper 1’“} for said r 4
stopper key for one of said tope ! :

Uy supported from the ins
b provision 101‘ moveen
of one another, a 109
ing means for ay
the before name
10\'01' coupled to
first named tone .
by the performer’s finger {for raising 105

n
ot of said ﬂoaiL
plying spring pres
ment ho lv upoen saic

14, 1
body J}L-,.. prerced
and a lateral 10\’"5:‘"
lever f the 1"\
lever for a tone 1
a floating lever con
operate d nieans
c(mp]eu thereto s
of conneclion
silient 11\@‘1115 arr
sure to the vegi
spring ohwe
having means for applving
sefore name ﬂ t“ve hole

i5. I

, and mea:
tow md ‘L

110

‘1'11 L(*" levers, e
1 10 apply closing pres-
lover, and
d tone hole key
pressure to the
stopper key.
In a wood wind instn Jhw g 0
body tube pierced v"th Iateral tone holes
nu a lateral register hole, a stopper key
ver for the re isiez 11070 o nl(;p"‘f“ ey
kv( 1 for a tone ter hole,
a floating lﬂver conne ey, ﬂmu
means  for 1t ising id lever

atin
opeia ated :
coupled thereto at a point between its points
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of connection with the said key levers, re-

-silient means arranged to apply closing pres-

sure to the register hole key lever, a spring
closed digit operated tone hole key having
means for applying pressure to the before
named tone hole stopper key, another digit
operated tone hole key, and means operated

5

by said key when pressed upon by the per-
former’s finger for closing the first named
tone hole stopper key.

In testimony whereof I have affixed my

signature.

. ALLEN LOOMIS.
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