3 SHEETS—SHEEET 1.

3 ﬂva%m

Lewis M. Ellis
i‘?‘é;—p(__

/5

€%hnﬂmg

PATENTED DEC. 1, 1903,

L. M, ELLIS,
- WIND INSTRUMENT.

APPLICATION FILED AUG. 8, 1901,

; . 5 " - - ._..._
I X I ] )
| , - | ...\...i . e
m $ . = - — .____,.r ._.._u : . .. e +-: |*| M |‘| J; . "

i ‘

8% | (0T 66 8 4 £ g
ST
0% 81 94 T . m
22 &I 8T , 8¢ e
=G ZT 269 (\ INSLHE |, T 2O Ni@n NP [ASN -3¢ 2T ©l! , ./ .
N | ] ' ¥ _ = 1 . 'l .1.;.. : _— 1 y. ._ Hm | _.m:

- = - == gy | —— ] =X [ L) —(€ ! X

— AR . i

i
oo
Iirw
10
mlo
|
lf.t::;I
| I
i
1
|
I
|
| Bl
'
|
)’
1
o]y
T
i
|
Y|
tili'i
WS
d 1
w /g
={ }
4
I IYs
I
o~
..dq'l-l
0 |
<t il
|
I
W |
do’ ﬂ
|
f —
|
O O
A T <3 .

A

No. 745,804,

NO MODEL,

WRitnesses

£




No. 745,804. _ PATENTED DEC. 1, 1903,
- L. M. ELLIS. -
WIND INSTRUMENT.

APPLICATION FILED AUG. 8, 1901,

3 SEEETS—SHEET 2.

NO MODEL,

39
3!”
2!‘”

Sﬁvewto'z:

}ptmwov/o %&/ Tewis M. Ellis |

Eltt ornets

‘THE NORA!S PETERS.CO., PHOTO-LITHO., WASHINGTON, D. C.




No. 745,804.

PATENTED DEC. 1, 1903.

L. M. ELLIS.
WIND INSTRUMENT.

APPLICATION FILED ATG. 8, 1901,

N0 MODEL,

3 SEEETS—SEEET 3.

88 .I.Il_; f_-
_..J..__. . .r...,...?r.......wi\n., L

m o o _ | _ .
-l._.n 1€ 838 m\;&rml

..Iq..l....l. ..-.__ Y l-‘““‘.‘“\n\“\hr‘.\“.\.ﬁ [ ——— l-...l._._l—.-l._.l_..l._.l._.'._l el a———— .F..r.f

W ..l._.l....r.l_.jr..r_-... ... AP a...__ e

13

A@ *

II -y
AT ..r._rdrlr._.r.rl....rr..lr..l.lr..l.lrlr...l_...l lr..l...l_..lrlrlrlr._l.lr..l...lr.l-.. rf_r ., ..J__ ,.l..l..._....l..t.. ...____._..._.__...1 _.__,.-.r__._._...._.l...lr.l_.....r..l.. _..r.lrJ .Ff

) 549

¥} =

..I. I A, W Y, __l...__lr..lr..lr..l.._...l..._.n _.f.f.f
I . - \.

?.ﬁ__r ..r...li.......l-al-...r...l....'.lr;lr..l .._l_..._.l._._.lr..l-._ln-lr...-.r._.fr...r,..l.. rf.f... A ..l.ul..._.._..._._._...\...\._.._._. .__\..h_..._...._.\._._.._, .y -..ff... :

€9

J— — [ — J—

.....

4 am

| ] ....'...I...l.....l...l.....l..‘. .....I....I...l_.l....l.._

¢ hm qg
$9 :

n

B

Inventor
Lewis M.Ellis
D Sk

¢l ttorney

A

%i,m@ows

0. G,

PHOTC-LITHO., WASHINGTON,

THE NORRIS PETERS GO,
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To all whom it may concerm:

Be it known that I, LEwis M. HLLIS, a citi-
zoen of the United States, residing at Conners-
ville, 1n the county of Fayette and State of
Indiana,haveinvented anewand useful Wind
Instrument, of which the following is a speci-
fication. |

My invention relates to an improvement in
the key mechanism of wind instruments—

10 such as clarinets, flutes, saxophones, oboes,
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bassoons, &c.

The object of my invention is to so con-
struct the key mechanism as not to interfere
with the present system of fingering, yet at
the same time to make possible certain nec-
essary and desirable combinations not here-

totore ordinarily accomplishable.

The accompanying drawings illustrate my
invention as applied to the clarinet.

Figure 1 shows an elevation of the lower
half of the main stem of a clarinet, the bell
being omitted. Fig. 2 is a plan of the upper
end at a slight angle to the view shown in
Fig. 1, the mouthpiece being omitted. Fig.
9 18 an under plan of the keyvs of the upper
end. Iig. 41isa side elevation thereof. Fig.
dSisan inverted detail. FHig. 618 a horizontal
sectional detail of most of the keys shown in
Fig. 1. Iig. 7 is a similar detail of most of
the keys shown in Fig. 2. Fig. 8isasectional
detail of the parts shown in Fig. 5. Figs. 9
and 10 tllustrate musical passages which can
be more convenlently produced by my appa-
ratus than by construetion heretofore made.

The bodyof the instrumentis provided with
the usual holes 1, 2, 3, 4, 5, 6, 7, 8, 9, 11,
12, 15, 14, 15, 17, 18, 19, 20, 21, 22, and 23
and also with a hole (not shown) in transversse
line with hole 9 and covered by a cover-key
10°.  Between holes 15 and 17 I also provide
the usual hole, (not shown,) covered by the
usual hole-cover key 16'. Holes 123 45 and
those covered by covers 10', 16, and 22" are
normally c¢losed by their respective covers.
Holes 6, §, 11, 13, and 15 are closed. by the
fingers, and when the said holes are closed
holes 7, 9, 12, and 14 are also closed by their
respective covers by the action of the fingers
on the respective ring-keys surrounding the
holes 6, 8, 11, 13, and 15. Holes 17, 18, 19,
20, 21, and 23 are normally open. Hole 1 is

covered by hole-cover 1, the lever of which

| is carried around beneath the instrument in

the usual manner to a position to be operated
by the thumb of the left hand.
ered by a hole-cover 2', which is carried by a
shaft 2", pivoted between standards 25 and
26, parallel to the body of the instrument.
Shaft 2" is provided at its lower end with a
finger-piece 2", which lies in position to be
operated by the knuckle of the forefinger of
therighthand. Mounted between standards
25 and 26 and extending beyond 26 to a stand-
ard 27 is a shaft 23. Rotatable upon shaft
23 18 a sleeve 29, which carries a hole-cover
3" for the hole 8. Secured to the lower end
of sleeve 29 is a bridge 30, which straddles
a sleeve 31, revoluble upon shaft 28, imme-
diately below sleeve 29 and beneath bridee 30.
Bridge 30 is provided at its lower end with a
portion 32, sleeved upon shaft 28and to which
issecured a finger 35, which lies somewhat be-
neath a finger 34, carried by a sleeve 35, ro-
tatably mounted upon shaft 28 immediately
below sleeve 31. Secured to sleeve 31 1s a
bar 36, which extends downward parallel
with shaft 28 and 1s provided at its lower
end with a finger-piece 3"/, which lies imme-
diately under finger 2. Secured to sleeve

35 is a ring-key 6', which lies adjacent hole

6 and i8 provided with a tail 6", which passes.

beneath a hole-cover 7', arranged to close
hole 7. Rotatably mounted upon shaft 28,
Immediately below sleeve 35,18 a sleeve 37,
to which 1s secured a bar 33, which passes
downward parallel with the body of the in-
strument and is provided at its lower end
with a finger-piece 39, which lies beneath
and slightly below the finger-pieces 2" and
3'"". DBar 38 is supported at its lower end by
a sleeve 40, rotatable upon shaft 28. Rotata-
ably mounted upon shaft 28 immediately be-
low sleeve 37, is a sleeve 41,which carries the
hole-cover 7. DBelow sleeve 4l is a sleeve 42,
which carries a ring-key 8, arranged adja-
cent hole 8. Secured to sleeve 42 is a finger
43, which lies beneath a finger 44, carried by
a hole-cover 9, arranged to close hole 9, the
sald hole-cover being carried by a sleeve 45, ro-
tatably mounted upon shaft 28 below sleeve
42, Also secured tosleeve 45 isaring-key 11,
arranged adjacent hole 11.

Arranged upon the body of the instru-
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standards 46, which support a shaft 47, upon | slesve swung upon its shaft.

which 18 sleeved a pailr of sleeves 43 and 49,
secured to sleeve 4l 1s an arm 483, which lies
immediately beneath and 1s engaged by a
tail 50, earried by a {inger-piece 51, pivoted
upon the lower end of shaft 28. , Secured to
sleeve 49 is a hole-cover 12" and ring-key
13'. Supported in standards 52 is a shaft 53.
Rotatable upon said shaft is a sleeve 54,
carrying hole-cover 14', ring-key 15/, and a
lag 55. Mounted upon shaft b3, below sleeve
54, 1s asleeve 56,which carries hole-cover 17'.
Sleeve 56 also carries a lug 57, which passes
beneath the lug 55, of anyusual well-known
form, by means of which connection be-
tween sleeves 55 and 56 may be accurately
adiusted. Sleeve 50 also carries at its lower
end an adjusting-lug 58. DBelow sleeve 50
upon shaft 53 1s a sleeve 59, which carries
hole-cover 20', a lug 60, which passes be-
neath lug 58, and a lug 61. DBelow sleeve 59
upon shatt 53 1s a sleeve (2, which carries
hole-cover 23', a lug 63, which lies beneath
lug 61, and a tail 64, which 1s adapted to
be engaged by a long key 65, the upper end
of which is ecarried up in position to be en-
gaged by the little finger of the left hand
and is provided with a tail 66, which lies
above and 18 adapted to engage arm 48i.
IHole 22 is covered by a hole-cover 22', which
is operated bya long key 67, which 1s brought
into position to be engaged by the little fin-
ger of the left hand in the usual manner.
Key 67 is, however, provided with a tail 68,
which lies immediately above and is adapted
to engage arm 4385, Parallel with shaft 53 is
a shaft 69, which is supported in standards
70. DMounted upon shaft 69isa key 71, which
carries hole-cover 19. The stem of hole-
cover 17" passes beneath shaft 69, and the
hole-cover is engaged by a finger-plece 72,
which 1s carried by asleeve 73, rotatable upon
the upper end of the shatt 69. Secured to
sleeve 73 1s a bridge 74, which passes over
the key 71 and at its lower end is secured to
the hole-cover 18',which is sleeved upon shaft
69. Rotatable upon the lower end of shaft
69 is a sleeve 75,which carries hole-cover 21/,
a finger 76 brought adjacent key 71, and & lug
77, which lies above and is adapted toengage
hole-cover 20'.
20", 21', and 23" and ring-key 15 are held nor-
mally up by the usnal arrangement of springs
engaging the respective sleeves to whiceh said
hole-covers and ring-key are secured.
Referring now to Fig. 8, projecting from
the under side of sleeve 48 is a lug 48, and
projecting from sleeve 49 adjacent lug 48" is
a lug 49", Secured to one of standards 46 is
a spring 49", which engages both lugs 48" and
49, Secured to sleeve 48 is one end of a
spring 48", the end of which engages both
lugs 49"and 48 upon the side opposite to that
engaged bythe spring 49", By this arrange-
ment it will be noticed that upon depressing
either one of finger-keys 51, 65, or 67 arm

The hole-covers 14', 17', 18,

745 S04

The strength
and arrangement of spring 49" is such as to
normally hold down the hole-cover 12" and
ring-key13'; butwhen the sleeve48is swung,

. as described, spring 49" is deflected by the

lug 43" and spring 48" operates to swing
sleeve 49, so as to withdraw from their re-
spective holes the hole-covers and ring-key.
If this movement has been produced by key
6o and it 18 desired to retain the effect pro-
duced consequent upon the depression of
hole-covers 14/, 17', 20', and 25" and yet pro-
duce the effect consequent upon the c¢losing
of hole 13 with the finger and the consequent
closing of hole 12 with the hole-cover 12, the
result may be accomplished by pressing the
first finger of the right hand on ring-key 13,
sleeve 49 being thus swung upon its shatt, so
as to depress hole-cover 12' and spring 48",
serving to return the parts to raised position
immediately upon the release of the ring-key
13’. Itis to be noticed in thisconnection that
the result is accomplished not by a diflerence
in strength of the two springs 48" and 49",
but instead by reason of the fact thiat one of
the springs 1s carried by one of the sleeves
and that the springs overlap on opposite sides
of the lugs. Herein lies what 1 concelve to
be one of the fundamental features of my in-
vention, and this mechanismisreproduced in
several parts now to be described. 1t 1s not
absolutely necessary that each spring engagoe
both Iugs; but such an arrangement 1s ad vis-
able, as & better balance and set of the parts
may be maintained.

Projecting from sleeve 435 isalug4d’, which
1s engaged by the free end of a spring 73,

- which is secured to the lug 43, carried by

sleeve 42. Said lug 43 is engaged by the free
end of a spring 79, which is secured to an in-
termediate standard 380, through which the
shaft 28 is passed. Sleeve 42 carries an ad-
justing-lug 81, which passes beneath a lug 82,
carried by the sleeve 41, (See Fig. 3.) Pro-
jecting from the under side of sleeve 41 is a
lug 33, adjacent to which is a lug 84, which
projects from the under side of the sleeve 37.
Sleeve 87 1s also provided with a lug 85, to
which 1s attached a spring 30, the free end of
which engages lug 84 and liesin line with lug
83. The opposite sides of lugs 33 and 84 are
engaged by the free end of a spring 37, which
is secured to a lug 87, projecting from the
ander side of sleeve 35. Said lug 87 is en-
caged by the free end of a spring 88, which
is secured to one of the intermediate stand-
ards 80. Projecting from about the middle
of sleeve 31 1is a Ing 89, to which 1s secured a
spring 90, the free end of sald spring engag-
ing lugs 91 and 92, which project from adja-
cent ends of sleeves 31 and 29, respectively.
The opposite sides of said lugs 91 and 92 are
engaged by the free end of a spring 93, which
is secured to standard 25. Secured to stand-
ard 25 is a second spring 94, the free end of
which engages a lug 95, carried by the shaft

481 of sleeve 48 will be engaged and said | 2" and so arranged as to normally hold hole-
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cover 2' down over its hole.
ries an arm 96, which is projected beneath
shaft 2", so that when said shaft is thrown

downward it will engage said arm 96 to swing

sleeve 42, -
Spring 93 engages lugs 92 and 91 upon the
proper side to normally hold hole-cover 3’

~ over its hole 3 and to hold the finger-piece 3"
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~the left hand is opened those immediately |

up. Spring 88 engages lug 87" upon the proper
side to raise ring-key 6', which, by reason of
its tail 6"/, also operates to raise hole-cover 7',
Spring 87 engages lug 83 upon the proper side
to hold hole-cover 7' in engagement with tail
6. Spring 86 rests aﬁalnst lug 84 and pro-
jects into the path of lu-:r 83; but sufficient
space is left between the lun* 33 and the Spring
to allow the depression of hole-cover 7' to
closed position before lug 83 comes into con-
tact with said spring. Spring 79 engages lug
43 on the side proper to normally raise ring-
key 8, thus resulting throungh lugs 43 and 44
in the normally raised position of the hole-
cover 9 and the ring-key 11, Spring 78,
which 1s secured to lug 43, engages lug 45
on the side proper to maintain lug 44 in en-
gagement with lug 43. DBy this amanuememt
a depression of either of ring-keys 11 or &
will result in a depression of hole-covers 7’
and 9. If ring-key 8 has been depressed
and ring-key 11’ is left free, however, hole-
cover 9’ may be raised by deplessmﬂ* Le} 39,
the rod 36 thereof engaging tail 90, which
projects from the side of sleeve 45, The
hole-cover 9" may alsc be raised when if has
been first depressed by a aeple.sswn of ring-
key 8 by a depression of either of finger-
keys 2" or 3", the said keys lying in succes-
sion over the finger-key 39. The arrange-
ment of springs 1s also such that a depression
of ring-key 6’ will cause a depression of hole-
cover 7'; but said hole- cover may be then
raised by a depression of finger-key 39 or
either of the keys 2" or 3" 1mmed1ately there-
over, |

The mechanism described as applied to a
clarinet does not change in any way the pres-
ent system of fingering of the two or four ring
Buffet system clarinet, but gives many new
and desirable fingerings forsecuring different
tones, some of which have been very difficult
with the present system and have required
long and tirescme practice before they could
be successfully accomplished. Other sys-

tems of fingering have been devised to over-

¥

come or make possible such difficult com bi-
nations; but such systems have required the
player to learn new fingerings before he could
use the instrument at all. In the present
case my instrument is capable of producing

the required tones in the usual and regular

ways now common 1n clarinets or other simi-
lar instruments, but in addition makes pos-
sible new fingerings which may be added by
the player from time to time as 0pportunity
1s afforded.

It will be noticed that as each tone-hole in

e
"

Sleeve 42 car- | below it are open, thus giving a perfectly free

exit, and consequently full and pure tones
free from that choked quality which has here-
tofore been common in instruments of this
class, This opening of the tone-holes in the
left hand also permits perfect tuning to each
other and to the ‘‘fork-tones” in & manner
not heretofore possible with the ordinary sys-
tem.

By the arrangement of connections be-
tween the keys described many new finger-
Ings are possible, chief among which are the
following: A-natural can bemade inthe regu-
lar way with the Af key 4, also by pressing
3"" with ihe thumb-hole (not &,ht}wn) closed.
b flat can be made with A key 4’ and thumb-
key 1, with 8" and the thuwmb-key 1’, with
4" and 3", with key 2. B can be made in
the regular way with all fingers down and
thumb-key 1’ open or with keys AY{ 4’ and
2", with 2" and thumb-key 1', or with Ak
key4’, 3" and thumb-key 1. C can be made
in the regular way or with Al key 4, 2" and
thumb-key 1'. C-sharp can be made in the
two usual ways as in fifteen-key instrument.
D-sharp can be made three ways—Dby open-
ing key D 19, by holding first, second, and
fourth fingers of right hand down and rais-
ing third of right, or by holding first and sec-
ond of right hand down and fourth (key 65)
of left hand. Theadvantage of thisimprove-
ment 1n passages like the passage illustrated
in Kig. 9 can be appreciated. IF-natural of
the second octave can ve made ln four ways—
by opening key 16', by holding down first
and third of right hand and raising second,
by holdingdown first and fourth of right hand,
and by holding down first of right hand and
fourth of left. &-sharp of the second octave
can be made in four ways—Dby pressing G#
ey 51, BY key 65, or Cg key 67, or by raising
bhird finger of left hand and closing first and
second of right. A-sharpofthesecondoctave
can be made in four ways—Dby opening .key
A#l key 10, by pressing key 39 or key 3", and
by closing first and third of left hand and
raising second. OC-natural of the second oc-
tave can be made in three ways—Dby pressing
key 39 or key 3" or by raising first of left
hand and closing second. The advantage of

the mechanism for producing G-sharp of the

second octave ean be appreciated in passages
like that shown in Kig. 10.

The chromatic scale may be produced on
applicant’s instrument both by opening the
holes successively and also by cross-fingering.

I claim as my invention—

1. In a wind instrument, the combmatlou
of a pair of rotatable bleeves a lug project-
ing from each sleeve, a spring carried by one
sleeve and engaging the lug of the other

sleeve, and a second spring acting in the op-
posite direction to the first spring and en-
gaging the lug of the first-mentioned sleeve.

2. In a wind instroment, the combination
of a sleeve, one or more keys adapted to ro-
tate thesaid slesve, a combined ring-key and
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hole-cover, a spring connection between said | of a normally raised 1‘inmkey a normally

sleeve and the combined ring-key and hole-
cover, and means engaging both the sleeve
and the combined ring-kev and hole-cover
for yieldingly holding the two parts in nor-
mal positions.

5. In a wind instrument, the combination
of a palr of movable sleeves, a spring carried
by a stationary support and engaging both of
sald sleeves in one direction, and a second

- spring carried by one of said sleeves and en-
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gaging the other sleeve in a direction oppo-
site to the direction of the first spring.

4. In a wind instrument, the combination
of a pair of movable sleeves, a spring carried
by one of said sleeves and engaging the other,
and a second spring carried by a stationary
support and engaging the sleeve engaged by
the first spring but in opposition to said first
spring.,

5. In a wind instrument, the combination
of an operating-sleeve, a combined ring-key
and hole-cover, a spring carried by said sleeve
and engaging the combined ring-key and hole-
cover, and a spring carried by a stationary
support and engaging the combined ring-key
and hole-coverinopposition tothe first spring.

6. In a wind instrument, the combination
of a combined ring-key and hole-cover, a
second ring-key, means for yieldingly hold-
ing the combined ring-key and hole-cover in
engagement with the second ring-key, and
means for independently operating the com-
bined ring-key and hole-cover in opposition
to sald yielding means.

7. In a wind instrument, the combination
of a combined ring-key and hole-cover, a

second ring-key, interacting parts, engaging.

1n one direction only, carried by the said two
parts, a spring carried by the second ring-
key and engaging the combined ring- key

~and hole-cover to hold said interacting parts

together, and means for independently mov-
ing the eombmed ring-key and hole-cover in
lshe opposite dlrectlon

8. In a wind instrument, the combination
of a combined ring-key and hole-cover, a
second ring-key, a pair of interacting lugs
carried by said two parts and operable in one
direction only, a spring carried by the ring-
key and engaging the combined ring-key and
hole-cover 80 as to hold the said lugs together,
and a spring carried by a stationary support
and engaging the ring-kev.

9. In a wind instrument, the combination
of a ring-key, a hole-cover, intermediate con-
nections acting in one direction enly between
sald ring-key and hole-cover, a second ring-
key, intermediate eonneetmns acting in one
direction only between said second 1‘1nm]§ey
and the hole-cover, means for normally hold-
ing together the said Intermediate connec-
tlons between the first ring-key and the hole-
cover, and between the second ring-key and
the hole -cover, and means for independ-
ently operating the hole-cover.

10. In a wind instrument the combination | for normally holding said third hole-cover

‘the hole-cover,

raised hole-cover, a pair of lugs carried one
by each of sald parts and aetmﬁ in a direc-
tion to close the hole-cover upon adepressmn
of the ring-key, a second normally raised
ring-key, intermediate connections between
said second ring-key and the hole-cover to
normally raise the hole-cover, yielding means
holding the hole-cover in engagement with
both ring-keys, whereby the hole-cover will
be closed upon a depression of either ring-
key, and means independent of the ring-keys
for raising the hole-cover.

11. In a wind instrument, a ring-key, a
spring normally raising said ring-key, a sec-
ond ring-key, a spring normally raising said
second ring-key, a hole-cover mounted be-
tween the two ring-keys, intermediate sepa-
rable connections between the second ring-
key and the hole-cover for normally raising
intermediate separable con-
nections between the first ring-key and the
hole-cover whereby a depression of said first
ring-key will depress the hole-cover, and a
spring carried by the second ring-key and
encaging the hole-cover and yieldingly hold-
ing the hole-cover 1n engagement with said
second ring-key.

12. In a wind instrument, a combined ring-
key and hole-cover a second ring-key, a sec-
ond hole-cover, intermediate separable con-
nections between the combined ring-key and
hole-cover and thesecond ring-key, means for
yieldingly holding said connections together
whereby a depression of either ring-key will
cause a depression of the second hole-cover,
means for raising the combined ring-key and
hole-coverindependentof thesecond ring-key
and second hole-cover, intermediate sepa-
rable connections between the second ring-
koy and the second hole-cover whereby a de-
pression of sald second ring-key will depress
the second hole-cover,athird ring-key, inter-
mediate separable connections between said
third ring-key and the second hole-cover,
means foryieldingly holding said connections
together whereby a depression of the said
third ring-key will cause a depression of
said second hole-cover, and means indepen-
dentof thesaid third ring-key for raising said
hole-cover.

13. In awind instrument, the combination
of a normally raised combined ring-key and
hole-cover,a normally raised second ring-key,
a pair of coacting lugscarried one by each of
said parts, a spring carried by the second

ring-key and engaging the combined ring-key

and hole-cover to hold said lugs in normal en-
cagement, a second hole-cover, intermediate
connections acting in one direction only be-
tween the second ring-key and the second
hole-cover, a third normally raised ring-key,
intermediate connections acting in one direc-
tion only beitween said third ring-key and the
second hole-cover for normally raising the
second hole-cover, a third hole-cover, means
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closed, a finger-key for raising said third hole-
cover, a palr of normally separated lugs one
carried by the third ring-key and the other
by the third hole-cover, and a spring connec-
tion between said last- mentwned finger-key
and the third hole-cover, whereby the third
hole-cover may be depl‘ebsed by a depression
of the third ring-key when the said finger-key
1s held depressed.

14. In a wind instrument, the combination
of a normally raised ring-key, a normally
closed hole-cover, an independently-movable
finger-key, intermediate normally separated
connections operable in one direction only
between said ring-keyand hole-cover,aspring
carried by the finger-key and engaging the
hole-cover, and aspring carried by a staticn-
ary support and engaging the hole-cover and
finger-key in a direction opposite to the first-
mentioned spring.

15. In a wind instrument, the combination
of a normally raised combined ring-key and
hole-cover, a normally raised second ring-key,
a pair of lugs carried by said parts, a spring
carried by the second ring-key and engaging
the combined ring-key and hole-cover to hold
the said lugs in normal engagement, a spring
carried by a stationary supportand engaging
the said second ring-key so as to normally
raise the same, a2 second hole-cover, a palr
of cobperating lugs carried one by the second
ring-key and one by the second hole-coverin
position to cause a depression of the second
hole-cover upon a depression of the second
ring-key, a finger-key, a tail carried by the

combined ring-key and hole-cover adapted to
‘be engaged by said finger-key, a spring car-
ried by sald fir

nger- key and m*rm]ﬂed t0 be

]

5

brought into engagement with the second
hole-cover, a thwd 1mg-key, a spring carried
by said ring-key and arranged to engage the
second hole-coverin opposition to the finger-
key spring, a portion of the third ring-key
projected beneath the second hole-cover, a
third hole-cover, a spring carried by a sta-
tionary support and engaging said third hole-
cover to normally close the same, a second
finger -key also engaged by said last-men-
tioned spring, a spring carried by said second
finger-key and engaging the sald third hole-
cover in opposition to the before-mentioned
spring, and a pair of normally separated lugs
carried one by the third hole-cover and the
other by the third ring-key whereby, atter an
elevation of the third hole-cover by means of
the second finger-key, the said third hole-
cover may be depressed by a depression of
the third ring-key.

16. In & wind instrument, the combination
of a hole-cover, an independently-movable
finger-key, an independently-movable ring-
key, said ring-key engaging the hole-cover in
one direction only, & spring carried by a sta-
tionary support and engaging the ring-key,
a lug carried by the finger-key, an adjacent
lug carried by the hole-cover, a spring car-
ried by the ring-key and engaging the lug of
the hole-cover, and an oppositely- operatmw
spring carried by the finger-key and having
its free end projected mto the path of move-
ment of the lug of the hole-cover.

LEWIS M. ELLIS.

' Withesses:
MIirLES . MOFFETT,
WILLIAM T. MURRAY.
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