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To all whom it nmy CONCETTY:

- Beit known that I, JENS PETERSEN KOCH
a citizen of Germeny, residing at Hemburm
in the Empire of Germany, hfwe invented cer-
tain new and useful Improvements in Wind

 Instruments, of which the follewmn* isa ‘%DGGI-
- fication.

10

- especially this tone can be changed by pro-

" The wind music mstruments hitherto made,

are provided with valves by which the key
tone can be lowered. 1In the case of horns

- viding tuning-slides of greater or leqe length.
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ThlS mventlon relates toa wind instrument
“in which only one valve for lowering the key

toneis used, but several valvesfor raising the
same. ThlS arrangement permits of a com-
blnatlon that enables the instrument to cover

a complete octave in excess of instruments

hitherto constructed without using the tun-
ing - slides so considerably increasing the
Welﬂ‘ht of present instruments. An example
of the air-duct for a French horn with such
an arrangeinent of the valves I 18 show n in the
drawmgs

Figure 1is a diagram showing the complete

course of the air when the valves are not ac-

~ tuated; Fig. 2, a diagram of the valves, of
. 'which the first and fOLll th are shown in action;; ;
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Fig. 3, a section of one of the valves designed
to raise the tone, shown in both the nermal
position and the position of action; Fig. 4, a

section of the valve that lowers the tene,

shown likewise in both the inactive and ac-
tive positions. Fig. 5 is a notation of an ex-
tract of the A-hom part in Beethoven’s ¢“D

Symphony Ne 2,7 to be further referred to

below.,

As will be ewdent from Fig. 1, there are
four valves 1, 2, 3, and 4 in this example of

which 1, 2, and E eerrespond to that shown
in"Fig. 3 and 4 to that shown in Fig. 4. In-
stead of these valves, however, the common
slide-lever or eylmdrwel valves can be used.

The instrument is sa constructed that when
the valves are not actuated the air blown in
at the mouthpiece o must fill the entire length
of the air-duets up to the funnel-piece 0, with
the exception of the part f, that is eonneeted
with the fourth valve and by which the fun-
damental tone-is lowered. This part f can
be epened by the Velve 4 a,nd lowers the tone

| 1 to the valve 2, but first to the valve 3.
‘This faect, hewevel will not alter the prin-

|

Eerlel No. 86, 238. (Ne medel ).

_twe and one-half tones, whereas by the Va,he

1 itcan be raised one-half tone, by the valve 2

raised one full tone, and by the Talve Jtwofull

tones. DBy eombmauen the instrument can

55

accordingly be raised one-half, one, oneand

i one-half, two, two and one-half, three, and

three and one-half tones, and by using valve
4, together with the Va,lvee 1, 2, a,nd 3, ac-
eerdmﬂ' to reguirements, it can be lowered

one- half one, one: and one-half, two, and two

and one- half tones.  As is Well known the

fundamental tone of the horn is raised by

60

shortening theair-ductand lowered pylength-

ening the same. The operation of the pres-
ent horn will accordingly be evident by
examining the diagram of the air-ducts
given 1n IKig. 1. In order to facilitate the

_understandmg of this figure, it should be
stated that for constr uemenal reasons the

air-ducts do not pass direct from the valve

ciple. Further the tubes of the ingtrument
are in reality arranged in easy cirenlar
curves and not so mde apart as in the dia-
gram. 'The air passes from the mouthpiece
a, through the duet g, to the valve 1, which
is open in Fig. 8, and permits the passaﬂe
of the air to the duet ¢, from which it passes
to the valve 3. Throuﬂ*h this valve the air

passes into the duct e baek to the valve 3,

passing to the valve 2, from whenece it passes
through the duct d to the duct h, that opens
into the valve4. The valve 4 takes the posi-
tion shown in Fig. 1 when not actuated, (the
firgt position shown in Fig. 4,) and in this po-
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sition the air passes to the duct ¢, which is -

provided with a tone-duct £ and leads to the
funnel-piece 6. The position of the valves
shown in Fig. 2 will lower the fundamental
tone through two tones. It is apparent that

1o

on pressing down the fourth valve the tone -

is lowered through two and one-half tones,
and this again is raised through one - half
tone by pressing down the first valve. _
examining Ifig. 2 it will be found that the air
from the duct g does not now pass into the
duet ¢, but through the valve 1 direct to the
valve 3. It then passes through the duct e,

valve 2,and duects d and A to the valve 4, by |
which it is admltted 1nt0 the duet f, after

On -
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passing through which it returns to the said | tone is I'.
passing through the duet:

valve4again, finally
1 to the funnel-piece D. - -

Whereas it has hitherto been necessary in
order to augment therange of tone to meet re-
quirements to provide various tuning-slides,
by which the length of the air-duct is in-
creased, and whereas, further, the intonation
of certain series of tones, especially of high
tones, has hitherto oceasioned considerable
difficulty, in the present invention the use of
the tone-lowering valve in combination with
the tone-raising valves provides an instru-
ment that can meet the strictest require-
ments of practice without necessitating the
use of inconvenient assisting agents and
without even approximately occasioning the
difficulty hitherto experienced in plaving cer-
tain passages. |

With regard to the convenience in playing
and the musical advantages of this arrange-
ment the following examples will furnish ex-
haustive explanation. In a French horn in
I with change-valves or tuning-slides in the
middle of the instrument or in any similar
horn in F the tones C, E, G, C of the C-horn
are I, A, C, and ¥'. This horn has three
valves for raising the If tone to upper C and
a fourth for lowering the I tone to lower C.
The first valve raises the fundamental tone
through one-half tone, the second through
one tone, the first and second through one and

one-half tones, the third through two tones, |

the first and third through two and one-half,
the second and third through three and one-
half, and all three together through three and
one-half. The fourth valve lowers the funda-
mental toneto lower C thus through two and
one-half tones. This lowered tone can be
raised again by the first three valves, so as to
complete the range of the lower-tone ducts
from C to F. The fourth tuning-slide, which
is inserted by pressing the fourth valve, low-
ers the fundamental tone of the horn to lower
C. The tones are C, E, G, Cand are sound-
ed as G, B, D, G. The first and fourth valves
together: The first valve raises the fourth
through one-half tone, and the fundamental
tone is changed into C-sharp. The tones are
C-sharp, E-sharp, G-sharp, C-sharp and are

- Intonated as G-sharp, B-sharp, D-sharp,

G-sharp.  The second and fourth valves to-
gether: The second valve raises the fourth
through one tone, and the fundamental tone
1s thus changed into D. The tones are D, F-

.sharp, A, D and are sounded as A, C-sharp, E,

A. The first, second, and fourth valves to-
gether: The first and second raise the fourth
through one and one-half tones and change
the fundamental tone into E-flat. The tones
are I-flat, G, B, E-flat and are sounded as B, D,
F, B. The third and fourth valves together:
T'he third raises the fourth through two tones,
and the fundamental tone is thus changed
into Ii. The tones are E, G-sharp, H, Eand
are sounded as H, D -sharp, F-sharp, IH.

g

distance corresponding to half a tone.

691,783

The alr now passes through the
three valve-ducts. DBy actunating the valves
these duets can be shut off, and thus short-
ened to give upper C. As just stated, when
no valve is actuated the hornisin F. The
tones are I, A, C, I and are intonated as C,
K, G, C. The first valve raises the funda-
mental tone through one-half tone, and the
horn is changed into F-sharp. The tones are
F-sharp, A-sharp, C-sharp, F-sharp and are
played as C-sharp, E-sharp, G-sharp, C-sharp.
The second valve raises the fundamental
tone through one tone,and the horn is changed
into . The tones are G, B, D, G and are
sounded as D, IF-sharp, A, D. The first and
second valve raise the fundamental tone
through one and one-half tones, and the horn
1s changed into A-flat. The tones of the
scale are A-flat, C, E-flat, A-flat and are
sounded as K-flat, (z, B, and E-flat. The third
valve raises the fundamental tone through
two tones and changes the horninto A. The
tones are A, C-sharp, K, A and are sounded
as K, G-sharp, H, E. The first and third
valves raise the fundamental tone through
two and one-half tones and change the horn
into B-flat. The tones are B-flat, D, I, B-
flat and are sounded as FF, A, C, F. The sec-
ond and third valves raise the fundamental
tone through three tones and change the horn
into B. The tones are I3, D-sharp, F-sharp,
I and are sounded as F-sharp, A-sharp, C-
sharp, F-sharp. All three valves together
raise the fundamental tone through three and
one-half tones, and thus change the horn into
upper C. The tonesare C, E, G, C and are
sounded as G, H, D, G. 1In spite of all these
various changes of the fundamental tone
from lower C to upper C the whole horn with
four valves has a length about twenty-five
centimeters less than the F-horns with the
valves usually used and covers nearly an en-
tire octave more. |

1he horn has been named, like every other
instrument, whether of metal or wood, ac-
cording to thescale C-natural. Itisremark-
able, however, that whereas nearly all instru-
ments have the semitones close together, in
brass wind instruments it is not so. For ex-
ample, in the violin the lowest tomre com-
mences with the open G string. On grasp-
ing G-sharp the string will be shortened for a
This
18 similar in all instruments with the excep-
tion of metal wind instruments. If after
sounding C, C-sharp is t¢ be given, the instru-
ment is lengthened for a distance correspond-
ing to three fall tones, although it appears
that in order to sound C-sharp the tubeshould
be shortened through a distance correspond-
ing to half a tone instead of lengthening it
for three tones.

We may now consider the present F-horn
having three valves. This horn is called an
““IF-horn” because the tones C, E, G, C of the
scale C-natural, which are sounded without

When no valve is in action, the fundamental | actuating any valve or tuning-slide, are I, A,
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‘thus chanﬂ'ed into C.
C and are sounded as G, H, D, G. All th1ee_

91,7883

C, F. The_ second valve or tuning-slide low-
ers the fundamental tone of the instrument

through one-half tone, and the horn is thus
changed into K. The tones are E, G-sharp,
H, E and are sounded as B, D-sharp, F-sharp,
B. The first tuning-slide lowers the funda-
mental tone of the instrument through one
tone, and the horn is thus changed into E-flat.

The tones are HK-flat, G, B, E-flat and are
sounded as B, D, I, B. The first and second
or third tuning-slide lower the fundamental
tone and change the hornintoD. The tones
are D, F-sha,rp, A, D and are sounded as A,
L O-sha,lp, K, A. The second and third tunmﬂ'-

slide lower the fundamental tone through two
tones, and it is thus chan ged into D- ﬂat

tone throucrh two and one-half tones, and it is
“The tones are C, E, G,

valves together lower the fundamental tone

“ through three_ tones,and the fundamental tone

25 i

N 30 G
‘upper-tone duct.

is thus changed into B. The tones are B, D- .
‘sharp, F- sha,rp, B and are Sounded as F-

sharp, A-sharp, C-sharp, F-sharp.

- From this it appears that in the present in-
struments the lower-tone ducts from F to B

can be inserted by the valves; but thereis.no

The
. tones are D-flat, F-flat, A flat, D-flat and are
- sounded as A-ﬂa,t C, E flat, A flat.
~ and third tunin g-—shde lower the f unda,menta,l

The first

The_ Iower tones do not as |

arunle Occ_asion difficulty, but only the upper,
and it-is for this reason necessary that the A-

horn be raised two tones, and in order to per-

mit of the playing of all the tones that occur

to lower the horn through two tones.

In the “Symphony No. 2 in D” from Bee-
thoven there is an A-horn part in Fig. 5 that

illustrates the eﬂimency of the present 111-
vention.

“Whatl cialm and desire to secure by Let--

ters Patent of the United States, is—
A wind instrument provided w1th valve-

&
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chambers, loops of tubing beginning and end- .

ing in said chambers, and through which the

45 .

alr-clrcult normally leads, and valves in said -

chambers adapted to cut the loops out of the

air-circuit to thereby raise the tone, in com-

bination with another valve-chamber, a loop
of tubing beginning and ending in the cham-

ber and normally out of the air-cireunit and a

valvein said chamber adapted to cutsaid loop

| into the air-circuit to thereby lower the tone,
whereby by the use of the several valves in

55

combination, the various tones can be pro-
duced Wlthout the use of tuning-slides.

In test1m0ny whereof I have hereunto set

'my hand in the presence of two witnesses.

- JENS PETERSEN KOCII
W 1tnesses o | |

- F. HAIRIG, .
"AUGUST LUHRS. |
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