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To all whony it maly concerm:

e it known that I, ANTON TSCHOTFEN, 2
citizen of the United States, residing at Car-
ver, in the county of Carver and State of Min-
nebota have invented a new and useful I{ey

'bystem for Musical Instruments, of which the

following is a specification.
This invention relates to a key system for

- musical instruments, particularly reed in-
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struments; and the object of theinvention is
to provide a simple and efficient system of
keys which will facilitate the operation of
the instrument in the production of more per-

Tect tones and enable a performer to more
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readily master difficult musical passages and
to control the keys or the stops for the holes
at several points intermediate of the length
of the key system to afford convenience in
fingering. -

The 1nvent10n consmt% in the construction

and arrangement of the several parts, as will

be more fully hereinafter described and
claimed.

Figure 1 of the drawings lepxesents a plan
view or development of the system of keys
arranged in relation to the holesof an instru-
ment and embodying the improved features
of the invention, and the rectangle there
1llastrated corresponds to the eomplete cir-
cumierence of the tube or instrument to
which this invention is applied. Fig. 2 rep-
resents a transverse section taken on line 2 2
of Fig. 1.

In the drawings is shown the body of an in-
strument havmﬂ' nineteen holes disposed in
a longitudinal series at the center thereof.
These holes are provided with stops, num-
bered from 1 to 14, the operating mechanism
of which is dISDObG(] in ecompact form on op-
posite sides of the seriesof holes, so astocon-

centrate said mechanism and hmfe the parts

thereof in contiguityand bearing relation for

50

simultaneous operation and controlling ac-
tuation. The stopsfrom 1 to 15 are 1101mally
held open, and thestops 16to19are normally
held closed by means hereinafter to be de-
scribed. leposed on the instrument at one
side of the series of holes are two series of
longitudinally-disposed shafts 20 and 21, the
series 20 being longer than the series 21 and
arranged in longitudinal alinement there-
with,

' shaft 23

Hach of these shafts is supported in |

| suitable bearings to rotate or rock independ-

ently. HKach shaft has an arm 22 extending
laterally therafrom, and each arm carries at
1ts free end one of the stops before men-
tioned. Therearenineshafts 20, which carry
the stops 1 to 9, inclusive, and the series 21

consists of six bhfot‘-a which carry the stops

from 10 to 15, inelusive. These nineteen
stops are provided with the usual springs,
some of which tend to hold their respective
stops open and others to hold them closed.
These springs are well known and no illus-
tration thereof 1s needed.

A series of independent rocking shafts 23
is located iuside the line of shafts 20 and 21,
between them and the series of holes, and ex-
tends in longitudinal alinement from the up-
per limit of the system downwardly under
the vdrious arms 22 of the shafts 20 and 21
and terminates below the arm 22, carrying
the stop 4. The uppermost shaft 23 of the
series has a cam 24 at its upper end,which is
adapted to engage and operate a projecting
finger 25.on an auxiliary rod or shaft 26,
which extends parallel with the shafts 23 and
on the same side of the series of holes. This
shaft 26 is located at the upper end of the
system between the series of holes and the
shafts 23 and is provided at a point opposite
the finger 25 with a laterally-extending arm
27, carrying at its free end the uppermost
stop 19 of the series. 'This stop 19 is held
normally closed against the tension of its
spring by means of the cam 24 on the top
shaft 23, the spring of which is stronger than
the spring of the stop 19, and this stop 19 is
opened by 168 spring wheu the finger 25 is re-
leased from engagement with the said cam
24. Hence the operation of the top shaft 23
to close the other stops of the series causes
the release of the finger 25 from the cam 24
and permits the stop 19 toopen. Whenitis
desired to close the stop 19 simultaneously
with the other stops of the series after the
has been actuated to close said stops,
a finger-piece 26, which projects from the
shaft 26 in the space between the stops 14 and
15, 18 depressed.

Ou the opposite side of the series of holes

‘arearranged threc shortlongitudinally-alined

bars, as 305 carrying on one side thereof ad-

jacent the series of holes the stops 16, 17,
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and 18 and on the opposite side arms, as 29, |

oxtending in an opposite direction to said
stops. The two lower shafts 30 of this series
have upwardly - extending curved {fingers
which overlie the stems of the stops 17 and
18, respectively, by means of which the de-
pression of the stop 16 will cause the simul-
taneous depression of the stops 17 and 15,
and depression of the stop 17 will also close
stop 18, 18 being adapted to be closed 1nde-
pendently of the other two. On the same
side of the series of holes is disposed a series
of rods, as 23, arranged in longitudinal aline-
ment with each other and parallel with the
shafts above described. The three upper
rods of the series 28 are provided with cams,
as 28', for engaging the arms 29 on the adja-
cent bars 80. The three upper rods of this
series are also provided with reversely-curved
terminal fingers 33, the fingers on one shaft
overlapping those on the shatt next adjacent
and adapted to engage with each other and
produce the codperative movement of the
rods. These pairs of fingers 33 stand nor-
mally slightly apart, and betfore their re-
spective rods can be -operated this space
must be overcome. The stops 16, 17, and 15
are held normally closed against the tension
of their springs by means of the cams 23
on the spring-supported rods 23, the springs
of said rods being stronger than those of the
bars 30. The stop 16 may be opened by ro-
tating the rod 23 connected therewith until
the finger 33 thereof engages the finger 33 of
the rod nextaboveit, which releases the arm
of the bar carrying the stop 16 and permits
the spring of said bar to open said stop 10.
The further rotation of the rod 28 will turn
the rod nextabove the rod first operated, and
the arm of the bar earryine the stop 17 will be
released from engagement with the cam on
said rod and said stop 17 be opened by the
tension of its supporting-spring, and the still
further rotation of the rod 28 will cause the
seccond pair of fingers 33 to engage and re-
lease the arm of the stop 18 and cause 1t to
be opened by its spring. The three lower-
most rods of this series 28 are provided with
two pairs of cross-fingers 34 and 35, adapted
for engagement to cause the simultaneous
operation of the adjavent rods and which pro-
ject between the stops 9 and 10 and 11 and

12, respectively, the c¢ross-fingers 34 aund 55

being employed to actuate the series of rods
28 and to control thestops 16, 17, and 1S8{rom
a point intermediate of the key mechanism.

The shafis 23 have curved cross-fingers 30
af their terminal ends, the finger on the up-
per end of one shaftoverlapping the finger on
the lower end of the adjacent shaft above it
for causing the codperation of sald shatfts
when all the shafts of theseries are to be ac-
tuated simultaneously. Projecting toward
the series of holes from the uppershalt of the
series 25 is an elongated finger-piece 387, dis-
posed adjacent to thespring-finger 32 of said

shaft. Below the finger-piece 37 two adja- | said stops 11, 13, and 15.

4.2.
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cent shafts of the series 23 are provided with
a pair of laterally-extending projections 595
38', which bear upon a spring 39, suitably
supported on the body of the instrument, the
said shafts 23 being held in raised position by
said spring 39 against the tension of their
springs, which tend to hold them in down-
turned position, the spring 39 being stronger
than said shaft-supporting springs. The
spring 89 thus holds the shafts 23 in raised
position, and when the finger 37 is depressed
the spring 39 is pressed down, and the shafts
23 below said finger-carrying shaft are re-
leased and under the action of their springs
move downward, and by means of the [ingers
41 42, carried thereby, which overlap the
stems of the stops from 4 to 13, carry sald
stops down and hold them in closed position.
The two adjacent shalts of the series 25, car-

rying the projections 38 and 38', are provided

with overlapping cross-fingers 40, extending
in an oppositedirection to the projections car-
ried thereby and which are adapted to cause
the codperative movement of said shafts.

The lowermost shaft of the series 25 1s pro-
vided with a finger-piece 41, which 1s profer-
ably provided with an offset terminal for over-
Iying the stem of the stop 4, which is adapted
to be actunated by the performer {rom the
lower portion of thesystem to operate the en-
tire series of shafts 23 without requiring the
inconvenientplacing of his fingers at a higher
point on the system. Above said finger-
piece 41 the several shafts 23 are also pro-
vided with other similar finger - pieces 42,
which overlie the arms 22, carrying the stops
5,6, 7,8,9,10, 11, 12, and 153, thesald finger-
pieces 42 being alternately projected up-
wardly and downwardly, so that their free
ends will be disposed in contiguous pairs.
The finger-pieces 41 42 extend frowm the indi-
vidual shafts 23, and by reason of Lthe cross-
ing of the fingers 36 the depression of asingle
finger-piece 41 42 will operate all of the shafts
23 above the shaft carrying the finger-piece
which is depressed and the stops connected
with said shafts.

The finger-piece 37 is adapted to rotate tho
uppermost section of the series 23 beyond the
point of rotation, which can be effected with
the finger - pieces 41 42. This rotation ef-
fected by key 37 turns the cam 24 out of en-
cagement with finger 25 and causes the cam
126 to elevate stop 14, the lug 57 having first
been moved out of engagement with lug 58
by depressing one of the finger-pieces 41 or
The spring 39 also extends under tho
stems of stops 14 and 15 and holds these stops
normally open against the tension of their
springs. The alternate shafts of the series
21 also have curved operating-fingers, as 49,
which extend under the arms 22, carrying the
stops 10, 12, and 14, and are operated by the
said arms 22 to properly control the stop de-
vices carried by the shafts, on which they are
monunted in relation to the holes covered by
The alternate
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shafts of the series 20 are also provided with |
simllar fingers, as 44, which extend under

the arms 22, carrying the stop devices 4, 6,
and 8, and have the same function and opera-
tion as the arms 43. One of the shafts 20 is
also provided on the side adjacent the series
of holes with an upwardly-curved operating-
key or finger-piece 45, which c¢rosses over the
arm 22, carrying the stop device 3, and a lug
46 is located on said stop adjacent to the in-
ner end of the finger-piece 45 over the hole
covered by stop 3.

Between the series of stop-carrying shaits
20 and the series of stop-operating shafts 23
and extending from a point opposite the up-
per shaft of the series 20 to a point opposite
the lower shaft of said series and in parallel
relation to both series 20 and 23 is an inter-
mediate series of key-carrying shafts 47, de-
signed tooperatethe stops 1, 2, and 3 {rom dif-
ferent points of the system, one of these shafts
having an upper laterally-extending key or
finger-piece 43, nrojecting toward the series
of holes about midway the system, and lower
finger-pieces or keys 49, 50, and 51 of a simi-
larnature arranged at intervals for actuating
the said shafts 47 from different points and
adjacent certain holes of the instrument, as
shown, the said shafts 47 being adapted for si-
multaneous actuation by meansof lower over-
lapping curved fingers 52 and upper down-
wardly-extendingsingle fingers 53, which pro-
jectoverthe finger-pieces49and 50. Thethree
lower shafts of the series 47 are provided with
cams 54, whichilie under and are adapted to en-
gage thearms22,carrying thestopdevices 1, 2,
and 3, and normally hold the said stop devices
1, 2, and 3 In open position. “Lhe lowermost
shaft 23, which carries the operating- ﬁnﬂ’m
41, overl.} ing the stem of the stop4, has a fin-
”’El 55 projecting toward the,seues of shafts
47 and extending over one of said shafts 47,
the latter being provided with a noteh 56 to
recelve sald finger 59, so that when the shaft
47 turns or rocks by depression of one of the
finger-pieces carried thereby the finger 55, en-
gaging therewith, is forced upwa*f‘ and the
shaft 23, which carries said finger, is rocked
on its bearings, and the stop 4 aetuated by
sald finger - earrying shaft 233 is eclosed.
IHence it will be obvious that this nofched
shaft has a crank action, the throw of the fin-
ger 59 being regulated by the size of the shaft
47. Hence when the finger-piece 50 is de-
pressed the shaft 23, earrying the operating-
finger 42, overlying the stem of stop 6, will
be roecked to close said stop G, and the notched
shaft 47, which carries the finger-piece 50, on
being turned will throw the finger 55 upward
and recl{ the shaft 23, carrying Dhu operating-
finger 41, which ovelhes the stem of stop 4,
and cause said finger 41 to bear downward on

~the stem of stop 4 and close it simultaneously

with stop 6, leaving the intermediate stop
undisturbed.
One of the shaflts 25 near the upper end ol

the series has a lng 57 extending toward the | from 4 to 1o.

series of holes and underlying a reversely-
projecting finger 58 on the shaft 20, so that
said shaft 26 may be held against rofation
until the shait 23 is depressed by one of the
fingers 41 42.

In the operation of this improved key SyS-
vem the stops 1, 2, and 3 are normally held in
open posltion against the tension of their
springs by means of the cams 54 on the three
lower shafts of the series 47, which shafts are
held 1n raised position by means of theirsup-

porting-springs, the springs of the shafts 47

being stronger than those of the stops 1, 2,
and o, the tendency of the stop-springs being
to close said stops. The shafts 47 extend to
a point about the middle of the system, and
the keys or finger-pieces 48, 49, 50, and 51
thereol are adapted for use from dlﬂ:'elent
points of the instrument to close said stops
1, 2, and 8 by removing the cams 54 {rom en-
cagement with the stems thereof and allow-
ing the springs of said stops to close them.
The finger-piece 43 has a shaft-rotating ca-
pacity sufficient to release the cam 54 from
engagement with the stem of stop 3 and per-
mit the spring of said stop to close 1t, said
finger-piece being adapted to close all the
stops above 3 except stop 19 by means of the
crank action of the finger 55 and noteh 6.
The finger-pilece 49 has the same power as 48,
but rotates farther to close stop 2 in addition
to the others, and finger-piece 50 rotates still
farther to close stop 1. "The stops 4 to 13, In-
clusive, are held normally open by their
springs., The stop 19 is held normally closed
by means of the cam 24 of shaft 23 underly-
ing the finger 25, the spring of the top shaft
28 being stronger than the spring of stop 19.
The stop 14 is normally held open against the
tension of its spring by the spring 39, which
extends under the stem of said stop and is
opened by the cam 126 on the shaft 26, which
cam underlies the stem of said stop 14, and
when said shaft 20 is turned by its spring on
tho release of its finger 25 from the cam 24
the stop 14 is opened. Ilencestopsl9and 14
are opened simultaneously on the c¢losing of
the stops 4 to 13 and 15 by the depression of
the finger 37. T'he stop 15 is held normally
open by its spring and by means of the spring
39, which lies under the stem of stop 15. The
closing of stop 14 depresses the finger 43 and
forces the stop 15 in closed position against
the tension of its spring. Under normal con-
ditions the finger or projection 38" exercises
leverage on the spring 39 when the shafts 23
are operated through the fingers 41 42. The
projection 38, lying in a plane above the pro-
jection 38', comes in contact with said spring
39 only on the depression of the finger-piece
37, and the depression of said finger-piece 57
causes the finger 35 to bear on the spring 39
and pressitdown out of engagement with the
finger 38" and permits the shafts 23, below
the top shatft of the series 23, to rock under
tho action of theirsprings and close the stops
This depression of finger 37
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also releases the finger 25 of shait 20 from
the cam 24 and permits the stops 19 and 14
to open. The shafts 23 may be operated
against the tension of the spring 59 to close
said stops 4 to 18 by depressing any one of
the fingers 41 42. The stops 16, 17, and 15
are held normally closed by the cams 28,
which engage the arms 29 and which are dis-
engaged from said arms to open said stops in
the manner hereinbefore described. The
finger 32 is designed to depress stop 16 when
it is relieved of pressure from shaft 23 and
through the fingers 31 to simultaneously close
stops 17 and 18 by depressing any of the fin-
oers 41 42.

IFrom the foregoing it will be understood
that some of the holes are open at all times,
except when closed by the stop engaging
therewith by the actuation of 1ts controlling
mechanism, and others of said holes are nor-
mally closed and are opened by the actuation
of the proper mechanism. Thegreatadvan-
tage arising irom this system of keys is the
convenient means afforded for easily finger-
ing the keys and controlling stops distant
from others without materially changing the
position of the fingers. Thus it will be seen
that the stops from 1 to 13 are normally held
open and thestops 14 to 19 are normally held
closed.

I claim as my invention—

1. A wind instrumenthavingalongitudinal
series of holes, shaftscarrying stop devices for
said holes, one of sald stop-carrying shafts
having a cam for engaging the stem of one of
sald stop devices, aseries of independent., lon-
oitudinally-alined rocking bars disposed on
the opposite side of sald series of holes and
having stop devices for a plurality of said
holes secured thereto, said bars having arms
extending 1n an opposite direction to said
stop devices, and means to engage said arms
to actuate said stops. |

2. Awindinstrumenthavingalongitudinal
seriesof holes,aseriesoflongitudinally-alined
shafts having projecting stems, stop devices

for a plurality of said holes carried by said

stems, a plurality of said shafts having curved
fingers extending under the stems of the stops
of adjacent shafts, a plurality of cam-carry-
ing shafts disposed adjacent to said stop-car-
rving shafts, the cams thereof being adapted

to engage the stems of a plurality of said stops

to actuate said stops when the cam-carrying
shafts are operated, and a series of longitu-
dinally-alined rocking bars carrying stops on
one side, and arms on the other side, a series
of longitudinally-alined rods disposed adja-
cent to said rocking bars and having cams
forengaging the armsonsaid bars, and means
for operating said cam-carrying rods.

3. Awindinstrumenthavingalongitudinal
series of holes therein, a series of longitudi-
nally-alined independently-movable shafts,
provided with projecting stems having stops
at the free ends thereof, curved fingers dis-

|
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underlying the stems of adjacent stops, a se-
ries of independent longitudinally-alined
stop-operating shafts disposed between sald
holes and said series of stop-carrying shafts,
means for causing the simultaneous actua-
tion of the shafts of said stop-operating se-
ries, and reversely-bent f(inger-pieces con-
nected with said stop-operating shafts and
adapted to engage the stems of said stops,
said finger-pieces being arranged in pairs with
the free ends of each pair disposed between
two adjacent stops.

4, Awindinstrumenthavingalongitudinal
series of holes therein, a plurality of series of
longitudinally-alined independently-movable
shafts disposed on one side of said holes, stops
carried by the shafts ol one of sald series
through the mediam of steins connected there-
to, fingers disposed on alternate shafts of said
stop-carryingseries and underlying the stems
of said stops, the shafts of one of said series
carrying operating finger-pieces extending to-
ward said holes, and means for engaging the
shafts of said last-mentioned series to cause
the simultaneous operation thereof.

5. Awindinstrumenthavingalongitudinal
series of holes, a plurality of longitudinally-
disposed shafts carrying stop devices, a plu-
rality of longitudinally-disposed shafts car-
rying stop-operating devices,a series of shafts
disposed between said stop-carrying shatts
and said stop-operating shafts, and provided
with a plurality of laterally-extending finger-
pieces for operating the various stops from
different parts of the instrument.

6. Awindinstrumenthavingalongitudinal
series of holes disposed therein and provided
with a series of longitudinally-alined shafts
carrying stops for the majority of said holes,
a plurality of said shafts having curved fin-
ogers underlying the stems of said stops, a
second series of longitudinally-alined shafts
arranged parallel with said stop-carrying se-
ries and disposed adjacent thereto, a plural-
ity of the shafts of said last-mentioned sories
having operating finger - pleces projecting
therefrom, and the remainder of said last-
mentioned series of shafts being provided
with cams underlying the stems of the lower
stops, each shaft of said second series having
a curved finger overlying a member on tho
adjacent shaft below it, whereby the actua-
tion of one finger-piece of said second series
of shafts will operate all of the alined shaflts
belew it, means engaging the stems of a plu-
rality of said stops and actuated by the fin-
oger-pieces carried by said second series of
shafts, stops for the remaining holes of the
series, and means for operating said stops.

7. A keysystem for a wind instrument hav-
ing a longitudinal series of holes therein,
comprising a series of longitudinally-alined
shafts carrving stops for the majority of said
holes, a plurality of said shafts having curved
fingers underlying the stems of said stops, a
socond series of longitudinally-alined shatts

posed on alternate shafts of said series and i arranged parallel with said stop-carrying se-
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the remaining shafts of said third series be-

749,109

ries, a plurality of the shafts of said series
having operating finger - pieces projecting
therefrom, and the remainder of said shafts
being provided with cams underlying the
stems of the lower stops, each shaft of sald
series having a curved finger overlylng &
member on the adjacent shaft below 11,
whereby the actuation of one finger- piece
will operate all ¢f the alined shatts below
it, stops for the remaining holes of the series,
means for operating Sald stops, and a thir d
series of longitudinally - alined shafts ar-
ranged parallel with the first and second
series and disposed between them and the se-
ries of holes and extending from the top of
the system to a point adjacent one of the
lower holes, a plarality of the shaflts of said
third series underlying the operating finger-
pieces of sald second series, the uppermost
shaft of said series havinga cam at its upper
end for operative engag emeut with the top
stop, an operating finger-piece carried by said
shaft and extending between two of said stops,

e

ing each provided with a bent {inger-piece
overlying the stem of one of said stops, said
finger-pieces being reversely bent and ar-
ranged in pairs with the free ends of each
palr disposed between two adjacent stops,
each of the shafts of said third series havmw
a downwardly-curved finger overlying an up-

wardlycurved finger on the adjacent shait

i )

below it whereby the actuation of ons of said |

}—-—-.-
>

| shafts will operate all of the alined shafts be-

low 1t. .

8. A wind instrument having a longifudi-
nal series of holes therein, a series of longi-
tudinally-alined shafts carrying stops for a
plurality of said holes, a second series of lon-
gitudinally - alined shafts arranged parallel
with said stop-carrying series, a plarality of
the shafts of said series having finger-pieces
prejecting therefrom, each shaft of said sec-
ond series having means for engaging the
spaft next below 1t stops for the remaining
holes of the series, means for operating smd
stops, a third Series of longitudinally-alined
shafts arranged parallel with the other series
and disposed between them and the series of
holes, a plurality of salid last-mentioned se-
ries being provided with bent finger-pleces
overlying the stems of said stops, said {in-
ger-pleces being reversely bent and arranged
in pairs with the free ends of each pair dis-
posed between twoadjacentstops, and curved
fingers carried by each of said last-mentioned
shafts for engaging a member of the adja-
cent shait of sald series to cause the simul-
taneous actuation of the series.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature
in the presence ol two witnesses.

ANTON TSCHOFEN.,
Witnesses:
ANTON MILLS,
GEO. KNOBLAUCH.
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