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UNITED STATES PATENTOFFICE. 
GUSTAV KARL HENNIG, OF BöHLITZ-EHRENBERG, NEARLEIPZIG, GERMANY, ASSIGNOR 

TO THE FIRM OF LUDWIG HUPFELD AKTIENGESELLSCHAFT, oF BöHLITZ-EHREN 
BERG, NEAR LEIPZIG, GERMANY. 

PNEUMATICALLY-PLAYED MUSICAL INSTRUMENT. 

1,223.048. Specification of Letters Patent. Patented Apr. 17, 1917. 
Application filed October 27, 1914. Serial No. 868,865. 

To all whom it may concern: 
Beit known that I, GUSTAv KARL HENNIG, 

a Subject of the King of Saxony, residing 
at 1 Bielastrasse, Böhlitz-Ehrenberg, near 
Leipzig, Germany, have invented certain 
new and useful Improvements in and Re 
lating to Pneumatically-Played Musical In 
struments; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the invention. 
This invention relates to accentuating or 

emphasizing apparatus for pneumatically 
played musical instruments of the kind com 
prising a number of throttling devices. The 
various throttling devices of emphasizing 
apparatus according to this invention are 
directly connected in parallel to the main 
suction chamber of the playing apparatus. 
The throttling devices may or may not be 
dependent upon each other. The wind pres 
Sures produced by the various throttling de 
vices are relative to the wind pressures pro 
duced by the main suction chamber. 

In the case of throttling devices which 
are dependent upon each other the arrange 
ment may be such that a still greater wind 
pressure than that normally produced by 
the particular adjustment of the throttling 
mechanism for the time being, may be pro 
duced for the purpose of Special emphasis. 
Moreover, in Some cases the wind pressure 
produced by one of the throttling devices 
may be varied as may be desired, independ 
ently of the wind pressure produced by the 
other throttling devices. 

Figure 1 of the accompanying drawing 
diagrammatically illustrates one construc 
tion of emphasizing apparatus according to 
my invention, and 

Fig. 2 is a view similar to Fig. 1, illus 
trating another construction. 

Referring to Fig. 1, a. is the suction cham 
ber for producing ordinary wind, and has 
a double valye whose upper large Valve plate 
2 controls communication to a chamber 3, 
provided with a connection 4 leading to the 
customary suction devices, not shown. 
The Suction chamber a communicates with 

a plurality of tone controlling chambers, 
(there being two such chambers f and g 
shown in Fig. 1,) by means of Suitable con 
nections 8 and 9 respectively, whose inlet 
openings (d and e are more or less closed or 

controlled by slide valves b and c respec 
tively. 55 
The Valve b is mounted on an actuating 

rod b' Supported in a stationary bearing 11, 
through which the rod isslidable. Therod 
bº is pivoted at 12 to a lever b° whose lower 
end is pivoted to one end of a link 13, the 
other end of which link is pivoted at 14 to 
the movable member h° of an exhausting 
bellows h. * 

The bellows his connected by an exhaust 
conduit hº to an extension fº of the tone 
modulating chamber f. 
The valve C which controls the tension 

in suction chamber g is provided with a 
valve rod cº which is pivotally connected at 
15 to a lever 6°. The lower end of this le 
Ver cº is pivoted to one end of a link 16 
whose other end is pivoted to the movable 
member ° of an exhausting bellows i that 
has communication with the interior of the 
tone modulating chamber 9 through a port 
Or equivalent connection º. The upper end 
of lever cº is connected by a link c° to lever 
kº provided with a handle 17. 
The upper end of lever b° for actuating 

the valve () is also pivotally connected by 
a link b° to this Same lever ?“. 
The lever ?º is pivoted to one end of a 

rod ( whose other end is pivotally connect 
ed to the movable member n' of the Smaller 
chamber n of an unsymmetrical double pneu 
matic n o. The rod l is operated either by 
the double pneumatic or by hand in a cus 
tomary manner, as indicated by the hand 
lever 17. 
The double pneumatic n 0 has a middle 

member 18 that is movable and has a port 
Or passage 19 connecting the larger cham 
ber 0 with the Smaller chamber n. 
The Stationary member 20 of the double 

pneumatic n 0 has two conduits 21 and 22, 
the one 22 entering the stationary member 
20 directly opposite the port 19 and serving 
primarily for controlling the wind in the 
Smaller chamber m, while the other conduit 
21, which is displaced therefrom, Serves pri 
marily for controlling the wind in the larger 
chamber o. 
The chambers m and o are controlled by 

the note sheet by any suitable or well known 
devices, and I have illustrated by way of 
example the conduit 21 leading to a valve 
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chamber 23 having a port 24 leading to the 
atmosphere, and a port 25 leading to an eX 
haust chamber 26. 
A valve phas a stem 27. Seating On a mem 

brane 28 whose upper side is under the ac 
tion of the exhaust in chamber 26 and whose 
lower Side has a Small bleeder paSSage 29, 
also connecting the under Side of the mem 
brane with the chamber 26. 
The Space below the membrane 28 is con 

nected by a tube 30 with a tracker bar T. 
The conduit 22 is controlled by a like valve 
q operated through a tube 31, also connected 
to the tracker bar T. Another like valve º 
controlled through a tube 32 connected to a. 
tracker bar will be hereinafter referred to 
in connection with the element it controls. 
These three valves are all alike and of 

well known construction, so that their op 
eration need not be Specifically described, 
and they all operate in connection with the 
same exhaust chamber 26. 
This chamber 26 is connected by a con 

duit 33 with the main wind chamber (, or 
is otherwise exhausted to place tension in 
chamber 26. 
The movable member ?º of the exhaust 

bellows h is connected to a Spring h° under 
tension Secured to any Suitable Support, as 
34, and the movable member ° of the eX 
haust, bellows is connected to a similar 
Stronger Spring i° and is also connected by 
a link 35 to an actuating pneumatic S that 
is connected by a tube 36 to the aforemen 
tioned Valve t. 
The tone modulating chambers f and g 

are connected in parallel to the main cham 
ber a, and between these modulating cham 
bers, specifically between the chamber (7 and 
the extension f“ of the chamber f are con 
duits A and B, leading to tWo groups of 
primary pneumatics of Well known con 
struction, and not illustrated. The conduits 
are under control of double valves / and 2 
respectively, that effect the distribution of 
wind of the desired tension to the groups of 
primary pneumatics through the conduits 
A and B. 
The upper plates of these Valves / and 2, 

which control the admission of the stronger 
tension from the extension f“ of the tension 
chamber f to the conduits A and B are 
freely movable On their Spindles. 
The valves / and 2 are controlled by the 

music sheet, and are operated by primary 
pneumatics w and a respectively, under the 
control of suitable double Valves and ) re 
spectively, the Valve u. controlling the pri 
mary pneumatic w through conduit 37, and 
the valve o controlling the primary pneu 
matic a through the conduit 38. The valves 
t and v operate in connection with a ten 
sion chamber 39 connected to the main Suc 
tion chamber (, or that is otherwise ex 
hausted. “ 

The valves u. and o are Similar to Valves 
() and t previously referred to, and are 

provided with tubes 40 and 41 connected to 
tracker bar T. 
The operation is as follows: 
When no special emphasis is desired, the 

wind produced by chambers f and g is 
Weaker than that produced by the chamber 
a and the wind produced by the chamber f 
is as much weaker than that produced by the 
chamber 9 as the spring ?º is Weaker than 
the Spring “, because these springs, with the 
forces they exert, which as hereinbefore 
Stated are different, act with different effect 
in Opposition to the Suction action in the 
chambers f and (7. Supposing the wind 
preSSure produced by the chamber f Were ten 
millimeters of mercury and that produced 
by the chamber (7 fifteen millimeters, all the 
notes Operated from the chamber f Would 
have a tone strength corresponding to ten 
millimeters Wind Pressure and those actu 
ated from the chamber 9 a tone Strength 
corresponding to fifteen millimeters wind 
pressure. The Wind pressure in chamber (t 
may be aSSumed as tWeinty imillimeters. 
If the Valves p and () be opened for the 

purpose of exhausting or closing the con 
trolling bellows part o, Or if the hand lever 
17 which forms a Substitute for Said bel 
lows be correspondingly moved, the link / 
Will move a maximum distance to the right 
in accordance with the movements of the 
bellows parts O and n. The valve c will 
therefore be moved in a direction to more 
fully Open and, by means Of the transmis 
sion mechanism comprising link Ü°, lever 
b° and rod bº, the yalve () will also be moved 
in its opening direction. The throttling bel 
dows and h will therefore be exhausted or 
closed more nearly according to the move 
ment of the corresponding valve. The ex 
haustion or closing of the throttling bel 
lows additionally Stresses the Springs ° and 
h“, with the result that there is produced in 
the two chambers fand g an increase of the 
Vacuum corresponding to the additional 
Stress placed upon the Springs. Although 
the wind pressure produced by the two 
chambers f and () varies in itself, yet the 
Same ratio of Such pressure will always be 
maintained in both of Said chambers, as the 
springs h° and i° are of different strengths. 
With the exhaustion or collapsing of the two 
bellows h and the two valves band 6 will 
be again simultaneously moved back to their 
Original positions. It will be understood 
therefore that as the controlling bellowspart 
O alone, or the bellows part m, alone, or both 
bellows parts together, are operated by their 
valves p and (! the movement of the two 
valves b and c, and consequently also the 
exhaustion or closing of the throttling bel 
ows ?t and i and the stressing of the springs 
h° and ° on which the pressure in the two 
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So that the ratio of the tensions in the tWo 
chambers remains Substahtially CONStällt, 
although the tension in One chamber Varies. 

i claim– 
j. Tone control Inechanism for pneumati 

ally actuated musical instruinents, compris 
ing a main Suction chamber, a plurality of 
tone controlling chambers in which exist 
different tensions and connected in parallel 
to Said Inain Suction chamber, a Coinduit 
arranged between the two chamber's and 
H)eans to admit the tension in One Olº the 
other tone control chambers to Said conduit. 

2. Tone control mechanism for pneumati 
cally actuated musical instruments, compris 
ing tone controlling chambers in which eX 
ist differen tensions and connected to a con 
duit arranged between the chambers, means 
to connect the chambers singly and at Will 
to Said conduit to admit the tension in Said 
chamber that has been connected to Said 
condit, and means for each chamber to 
temporarily increase the tension therein and 
thereby accentuate the tone being played un 
der the tension existing in the chamber for 
the time being and connected to said conduit. 

3. Tone controlling mechanism for pneu 
matically actuated nusical instruments, 
comprising a main Suction chamber, tone 
controlling chambers connected the Feto in 
parallel and in which exist different ten 
sions, a yalve in each charnber controlling 
the connection with the main chamber, note 
Sheet controlled mechanism for actuating 
Said Valves, bellows for Said tone controlling 
chambers maintained under different ten 
sions, note sheet controlled means to increaSe 
the tensions of Said bellows, a condui?i al 
ranged between the parallel connected cham 
bers and means to Singly connect Said chaim 
bers and conduit. 

4. Tone control mechanism for pneumati 
cally operated musical instruments, compris 
ing a main tension chamber, tone control 
ing chambers connected thereto, a valve 
controlling the connection of each chamber 
with the main chamber, a Spring expanded 
bellows communicaíing With each tone con 
trolling chamber, mechanism to simultane 
ously actuate the valve and bellows pertain 
ing to a tone controlling chamber, a conduit 
arranged between the tone controlling cham 
bers and means to singly connect Said con 
duit and a tone controllig chainber. 

5. Tone control mechanism for pneumati 
ally operated musical jnstruments, COInpris 
ing a main tension chamber, tone control 
ling chamber's connected thereto, a yalve 
controlling the connection of each chamber 
with the main chamber, a spring expanded 
bellows communicating With each tone con 
trolling chamber, mechanism to simultane 
ously oppositely actuate the Valve and bel 
lows pertaining to a tone controlling cham 
ber, means to retard the collapsing of Said 
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bellows, a conduit arranged between the tone 
controlling chambers and means to singly 
coniaect Said conduit and tone controlling 
chamber. 

6. Tone control mechanism for pneumati 
cally operated musical instruments, com 
prising a main tension chamber, tone con 
I'olling chambers independently connected 
ühereto and having at different tensions, 
Valves controlling the connection of Said 
chambers with the main chamber, mecha 
nisms to vary the tension in the individual 
tone controlling chambers, means inter 
connecting said mechanisms to maintain 
ihe ratio of the tensions in Said chambers 
Substantially constant, a conduit arranged 
between the tone controlling chambers, and 
means to Singly connect Said chambers and 
conduit at will. 

7. Tone control mechanism for pneumati 
cally operated musical instruments, compris 
ing a main tension chamber, tone control 
ling chambers independently connected 
thereto and having at different tensions, 
Valves controlling the connection of Said 
chambers With the main chamber, mecha 
nisms to vary the tension in the individual 
tone controlling chambers, means intercon 
necting Said mechanisms to maintain the 
ratio of the tensions in Said chambers Sub 
stantially constant, a conduit arranged be 
tween the tone controlling chambers, means 
to Singly connect Said chambers and con 
duit at Will, and means to increase the ten 
sion in One of Said tone controlling cham 
bers at will. 

8. In emphasizing apparatus for a pneu 
matic player for a musical instrument, a 
main Suction chamber, a number of throt 
tling chambers, a throttle Valve correspond 
ing to each throttling chamber adapted to 
place the corresponding throttling chamber 
in communication with the main Suction 
chamber, a tracker board, air conduits ar 
Panged between said throttling chambers, 
note sheet controlled valves to singly con 
nect the throttling chambers with a conduit, 
lever mechanism connecting the throttle 
Valves of Said throttling chambers, beilows 
aSSociated with Said lever mechanism and in 
connection with Said throttling chambers, 
Springs connected to Said bellows, and a. 
controlling device connected to Said bellows. 

9. n emphasizing apparatus for a pneu 
matic player for a musical instrument, a. 
imain Suction chamber, throttling chambers, 
a throttle Valve for each throttling cham 
ber controlling its communication with Said 
main Suction chamber, a tracker board, air 
conduits arranged between the throttling 
chambers, note sheet controlled valves to 
singly connect a throttling chamber and 
conduit, lever mechanism connecting Said 
throttle Valves, bellows associated with said 
lever mechanism and in connection with said 
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throttling chambers, springs connected to 
Said bellows, controlling bellows controlled 
from Said tracker board, and mechanism 
connecting said controlling bellows to Said 
lever mechanism. 

10. In emphasizing apparatus for a pneu 
matic player for a musical instrument, a 
main Suction chamber, a number of throt 
tling chambers, a throttle Valve for each 
throttling chamber adapted to control the 
communication with said main Suction 
chamber, a tracker board, air conduits ar 
ranged between the throttling. chambers, 
Hote sheet controlled Valves to singly con 
nect a conduit and throttling chamber, le 
ver mechanism connecting Said throttle 
valves, belloWS associated with Said lever 
mechanism and in connection with said 
throttling chambers, springs connected to 
Said bellows, a controlling device connected 
to said belloWs, and an independent con 
trolling device corresponding to One of Said 
throttling chambers. 

S 
11. Tone controlling mechanism for pneu 

matically operated musical instruments, 
comprising a main tension chamber, throt 
tling chambers under different tensions con 
nected thereto, a throttle Valve for each 
chamber, a conduit, means to singly connect, 
at Will, One of Said throttling chambers and 
conduit, mechanism to manually or auto 
matically actuate Said throttle Valves, a. 
bellows aSSociated With and connected to 
each throttling chanaber, mechanism to 
maintain the ratio of tension between the 
chambers Substantially constant and mecha 
nism to automatically increase the tension 
in one chamber. 

In testimony whereof 1 have signed my 
name to this Specification, in the presence 
of two Subscribing witnesses. 

GUSTAV KARL HENNIG. 
Witnesses: 

E. GRUDTNER, 
RUDoLPH FRICKE. 

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