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UNITED STATES PATENT OFFICE.

GUSTAV KARL HENNIG, OF WAHREN, NEAR LEIYZIG, GERMANY, ASSIGNOR TO THE
FIRM OF LUDWIG HUPFELD AKTIENGESELLSCHAFT, BOHLITZ-EHRENBERG, OF

LEIPZIG, GERMANY.

TONE-MODULATOR FOR PNEUMATICALLY-ACTUATED MUSICAL INSTRUMENTS.

1,164,516.

Application filed November 23, 1911.

7o all whom it may concern:

Be it known that I, Gustav Karr Hex-
N16, a subject of the King of Saxony, and
resident of Wahren, near Leipzig, Germany,
have invented certain new and useful Im-
provements in Tone - Modulators for Puneu-
matically-Actuated Musical Instruments;
and I do hereby declare the following to be
a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make
and use the same, reference being had to the
accompanying  drawings, and to letters or
figures of reference marked thereon, which
form a part of this specification.

My invention relates to tone modulators
for pneumatically played musical instru-
ments, whereby the desired intensity of tone
may be produced by supplying the proper
air teusion {(when the musical instrument is
operated by suction), or supplying. the
yroper alr pressure (when the musical in-
strument is operated by air under pressure)
to the wind chest, or to a branch of the wind
chest, from which the mechanism to be oper-
ated is actuated.

The invention comprises the use of a plu-
rality of throttling chambers the tension or
pressure in which while different in the sev-
eral chambers is interdependent, together
with means for connecting any one of the
chambers to the wind chest or wind chests
of the player mechanisms or other conduit
or wind actuated mechanism. T also pro-
vide means for controlling the tension or
pressure in these chambers, either automati-
cally er by hand. or both, said control of
each chamber being either dependent upon
or independent of the throttling in the other
chambers.

T will deseribe my invention as operating
under exhaust, it beine understood that the
game is applicable to the use of pressure air.

Referring to the drawines, in which like
parts arve similarlv designated—Figure 1 is
a vertical section of an apraratus employing
two throttline chambers, the exhaust in one
of them being controlled by the tension in
the other. Fio. 2 is a stmilar view showing
two similar chambers the exhaust in which
may be varied independently of ore another,
as well as being awutomatically devendent
zpen one another. Fig. 8 shows a modifica-
tion with three valve arrangements for a

Specification of Letters Patent.

Patented Dec. 14,1915,
Serial No. 661,924, -

wind chest with three sections. Fig. 4 is a
medified arrangement for moving the valves
b and &’ shown in Fig. 2. ,

Referring now to Fig. 1, T have shown a
casing 2, 3, 4, 5, which is provided with a
port block 6, distant from the upper wall 4.
This block contains one or more ports or
passages, as T and 8, passing entirely
through the block and in which terminate
the connections or conduits ¢ and » leading
to the wind chest or to the sections of a wind
chest, which is divided into a section for the
bass part and a section for the discant part
of ‘the instrument, for example of a pneu-
matically operated piano, or it may be to
the wind chests of a piano action and of a
violin action, as the case may be.

Each of the ports 7 and 8 is under the
control of a pair of valves o0 and o', and p
and p”. Each pair of valves has a stem o2
and p? common to both valves of the pair.
The stems 0* and p? of these pairs of valves
pass through the top 4 of the casing and are
operated by pneumatics ¢® and p® respec-
tively. A partition 9 between the top 4 and
port block 6 forms a valve chamber 10 in
which are valves 11 and 12 that control the
preumatics o* and »° in a well known man-
ner, said valves 11 and 12 being themselves
controlled from the passages 13 and 14 con-
nected to the tracker bar, and therefore their
operation is controlled bv the note sheet. In
other words. it 1s mv aim to have the oper-
ation of the pnenmaties 0? and p? controlled
from the tracker bar and note sheet, which
is attained by the mechanism just described.

The valve chamber 10 is in commmnica-
tion ~ through port 15 passing entirely
through the port block 6 with the high ten-
sion chamber o immediately below it. This
chamber a is formed by a partition 16 ex-
tending nartly across the chamber to the end
board 17 thereof, which latter is secured to
the richt hand end of the port block 6. The
space between the partition 16 and bottom 5
of the casing is divided by a partition 18.
There are as many ports in the partition 16
as there are tension chambers, in this par-
ticular instanee two, namely the ports 19
and 20, one on each side of the partition 18.
The port 19 opens into the chamber 21
which by reason of its large dimensions acts
as-an equalizing chamber and prevents great

variations of wind tension from being trans--
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mitted to the wind pipe 22, The chamber 21
communicates through conduit 22 with the
air reservoir or suction device. The cham-
ber 21 may be omitted if desired, and the
port 18 may drchfn'oe directlv into pipe 22.

The port 19 is controlled by a valve b
vrged fo closing position by a spring A.
This valve is provided with a pulley e
Around this pulley passes a cord d, one end
of which is corlnected to the movable mem-
ber of a pneumatic ¢ whose interior commui-
nicates through opening 28 with the high
tension chamber @. The other end of the
cord  is connected to one end of a pivoted
lever f. The pneumstic ¢ is urged to dis-
tended position by a coil spring ¢.

The port 20 is controlled by a slide valve
% connected bv rod 24 to the movable mem-
ber of pneumatic  whose interior is in com-
munication with the low tension chamber ¢
throvgh opening 25. The movable member
of the pnermatic 7 may be urged to dis-
tended position by a spring, but in lien
thereof 1. prefer to use in this connection a
pneumatic m connected by pipe n to the
high tensmn chamber . The movable mem-
bers of the pneumatics 7 and m are con-
nected by a 1'od 26.

The operation is as follows: Air suection
being established in chamber 21, there will
be a slightly lower tension in chamber @
which communicates with 21. The chamber
¢ which communicates with the high ten-
sion chamber ¢ throvgh port 20 will have a

lower tension than that in ¢.  Eitherhigh ten--

sion chamber a or lower tension chamber ¢
mayv be placed in communication with the
wind chests through ¢ and 7 by operating
the valve pairs controlhno the ports 7 and
8. This is controlled bV the musie sheet.
When one of the passages 13 or 14, as the
passage 14, is vented by the music sheet to
the atmosphere, air enters the membrane of
valve 12, which, by reason of the suction in
the valve chamber 10 that communicates
with ¢ through 15, lifts, thereby venting the
pneumatic p* to the atmosphere and allow-
g it to expand under the action of its
spring. The rod #* will be thereby moved
down, if the rod is positively connected to
the movable member of the pneumatic p®.
But if the rod p? be slidably connected to
the pneumatic, as shown, the greater sue-
tion in chamber « will pull valves p and p’
downward, closing valve »” and opening
valve p so that the wind chest or a section
of the wind chest connected with 7 will be
in eommunication with the high tension
chamber a through » and 8. In this in-
stance the pneumatics o® and »* will not
recuire d'stending springs.

When a passage 13 or 14, as passage 13,
is closed by the music sheet, the dmphmom
is deflated through vent # and the pneu-
matic ¢° is in cemmumcatlon with valve

1,164,518

chamber 10, becomes deflated and collapses,
raising the lower ml\e o to its seat, and
opening the valve o to the low tension
chamber 4.

The pairs of volves.o, o7 and p, p” may
be rigidly secured to their respective rods
or not, as desired. Thev will operate if
mounted in either way, the opening move-
ment of both being vende; od certain. by the
suction in chambers ¢ and 4, while the clos-
ing movement of the upper valves ¢ and p’
is effected by the greater suction in the
high tension chamber ¢ assisted by the
weight of the valve.

The tension in chamber ¢ is automati-
cally controlled by the pneumatic ¢ which
operates the valve b while the lower tension
in £ is automatically contreolied by the puet-
wmatic {, partly under the control of the
variaticns of tension in the high tension
chamber ¢ through n and m.

By reason of ¢ communicating with ¢,
variations of tension in one of the chambers
affect to a certain extent the tension in the
other, but by reason of the high tension
chamber ¢ being connected to the exhaust
22 the pneumatic ¢ tends to automatically
maintain & uniform high tension in ¢ while
the pneumatic ¢ tends to maintain a uni-
form lower tension in chamber ¢, although
one tension is dependent upon the other.

The hand lever 7 is adapied to move the
valve -either simultaneously with or inde-
pendently of the paeumatic ¢ thereby in-
creasing or decreasing the tension in «, and
to-an extent in ¢, since ¢ is exhausted
throuOh a.

In I‘IO‘ 2 I have shown the same str UC.,J
with the modificaticn that the valve &’
urge
and is provi ided with a pulley s around
which passes a cord 7 from the movable
member of the pneumsatic 7 thence around
a pulley # to the movable member of a
pneumatic 7/ eon the hand lever f. The
pneumatic ¢ is provided spring 7,
and the penumatic f” is connected by a fiexi-
ble tube /2 to the tracker bar. This Arrange-
ment permits variation of the low tfension
in ¢ under the control of the music sheet, as
well as by hand, for the movement of lever
7 bodily moves the pneumatic 7 to allow
%" to open and close at the will of the
person playing. The valve & being also
connected to # will be moved simultaneously
with %7, but it is obvious that T may provide
a second lever as f3, Fig. 4, similar to lever
7 to which the cord # is connected, so that
the valves & and %" may be moved inde-
pendently of one another by hand. In Fig.
4, the hand lever 7 is connected to the cord
¢ so that said covd may bz pulled either by
the Dneunmtm # or by lever # together with
cord ¢ or by lever f* independently. of
cord &
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More than two valve arrangements as o,
o’ and p, p” with conduits ¢,  may be used,
if more than two sections of wind chests
exist. Iig. 8 of the drawings shows a modi-
fication with three valve arrangements o, o',
p, ', p%, p¥ and conduits ¢, », »° leading to
three séctions of the wind chest. The op-
eration is the same as in the first modifi-
cation.

I claim—

1. In a tone medulator for pneumatically
actuated musical instruments, the combina-
tion with a main chamber, of a plurality of
chambers connected in succession to said
main chamber and successively decreasing
in tensicn, and throttle valves controlled
by the tension in the respective chambers
for controlling the passage from one cham-
ber to ancther to successively throttle the
wind passing through-said chambers.

2. A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality of communicating tension cham-
bers, the tensions in which differ but are de-
pendent upen one ancther, a wind chest or
other connection with said chambers, means
to place said conmnection in operative rela-
tion to any one of said chambers and means
to maintain the dependent relation of the
tensicns in the respective chambers.

3. In a tone medulator for pneumatically
actuated musical instruments, the combina-
tion with a series of chambers in successive
communication, throttle valves controlling
the communication between the chambers,
and means dependent upon the wind pres-
sure in said chambers and operated thereby
to vary the degree of movement of said
valves and thereby the throttling between
the chambers.

4. In a tcne modulator for pneumatically
actuated musical instruments in combina-
tion: a series of chambers in successive con-
nection, throttle valves controlling the com-
munication between the chambers, means in
each chamber automatically controlled by
the tensicn existing in its chamber for vary-
ing the valve position, and means under the
control of the operator to independently
vary said ccnnection, a wind chest or other
cennection, and means to place the same in
communication with the chambers.

5. A tone modulator for pneumatically
actnated musical instruments, comprising a
plurality of communicating tension cham-
bers, the tensions in which differ but are
dependent upon one another, means to auto-
matically maintain the tensions in said
chambers, a wind connection with said
chambers and pneumatic means to place said
connection in operative relation to any one
of said chambers.

6. A tone mcdulator for pneumatically
actuated musical instruments, comprising a
plurality of communicating tension cham-

8

bers the tensions in which differ but are
dependent upcn one another, means actuated
by the tensions in the respective chambers
to maintain said tensions, a wind chest or

‘other connecticn with said chambers and

note sheet controlled means to place said
connection in operative relation to any one
of said chambers.

7. A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality of tension chambers under differ-
ent tensions, means to control the tension of
each chamber, sald means under control of
the tension existing in each chamber, a wind
connection and means to place said connec-
tion in communication with any one of said
chambers.

8. A tone modulater for pneumatically
actuated musical instruments, compriging a
plurality of tension chambers under differ-
ent tensions, means to automatically con-
trol the tension of each chamber, said means
under control of the tension existing in each
chamber, means to control the tensicn in
each chamber independently of the afore-
sald automatic control, a wind connection
and means to place said connecticn in com-
municaticn with any one of said chambers.

9. A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality of communicating tensicn cham-
bers under different tensions dependent
upon one another, means in each chamber to
control its tension, said means under the au-
tomatic control of the tension therein, hand-
actuated means to control the tensicn in
each chamber independently of the auto-
matic control, a wind connection and means
to place said connection in communication
with any one of said chambers.

10. A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality of tension chambers under dif-
ferent tensions, means in each chamber to
control its tension, said means under control
of the tension therein, independent note
sheet controlled means to control the tension
in the chambers beyond the first chamber, a
wind connection and means to place said
connection in communication with any one
of said chambers.

11. A tone modulator for preumatically
actuated musical Instruments, comprising a
plurality of tension chambers under dif-
ferent tensions. means in each chamber to
control its tension, said means under control
of the tenson therein, independent note
sheet controlled means to control the tension
in the chambers beyond the first chamber,
manually overated means to vary the ten-
sion in all the chambers, a wind connection
and means to place said connection in eom-
munication with anv one of said chambers.

12. A tone modulator for pneumatically
actuated musical instruments, comprising a
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plurality of tension chambers under dif-
ferent iensions, means to control the ten-
ston of each chamber, said means under con-
trol of the tensien therein, independent note
sheet controlled means to control the ten-
sion in the chambers beyond the first cham-
ber, mannally opsrated means to simulta-
neously vary the tension in all the chambers,
a wind connection and means to place said
connecition in communication with any one
of said chambers.

13. A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality successively communicating
tension chambers having successively  in-
creasing tension therein, means in each
chamber to automatically control its tension,
means to manually control the tension in
each chamber, and note sheet controlled
means to control the tension, said control-
ling means independently operable, a wind
connection and means to place said connec-
tion under the tension of any one of said
chambers.

14, A tone modulator for pneumatically
actuated musical instruments, comprising a
plurality of successively communicating
tension chambers having successively in-
creasing tension therein, means to automati-
cally control the tension In each chamber,
means to manually control the temsion in
each chamber, and note sheet controlled
means to control the tension, said control-

2
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ling means independently operable, a wind
connection and means to place said con-
nection under the tension of any one of said
chambers, and equalizing chamber into
which the high tension chamber discharges.

15. The combination. with two chambers
under different tension; of a port bleck hav-
ing a port therein connecting the chambers,
a valve stem passing through the port, two
valves loose on said stem to control the ends
of the port, a pneumatic to operate the stem

an

[288%

and a connecticn communicating with the

port between its ends.

16. The combination with two chambers
under different tension; of a horizontally
disposed port block between them having a
substantially vertical port
connecting the chambers, the higher tension
chamber being below said block, a connee-
tion communicating with the port bstween
its ends, a valve stem passing through the
port, a pair of valves loose on the stem each
controlling an end of the port, and a note
sheet controlled pneumatic to control the
operation of the stem.

In testimony that I claim the foregoing as
my invention, I have signed my name in
presence of two subscribing witnesses.

TTSTAV KARL HENNIG.
Witnesses:

Ear, GuupTNER,
Ruporru Fricks.

Copies of this patent may be obtained for five cents each, by addressing the  Commissioner of Patents.
Washington, D, C.”
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