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To all whom it may concern:

Be it known that we, Eowin WerLTE and
KarL BockiscH, both subjects of the Grand
Duke of Baden, and residents of Freiburg,
in the Grand Duchy of Baden, German Em-
pire, have invented certain new and useful
Improvements in Mechanism for Regulat-
ing the Expression in Apparatus for Play-
ing Musical Instruments, of which the fol-
lowing is a specification, reference being had
to the accompanying drawings, in which—

Iigure 1 is a section through the main
bellows, the expression bellows and the reg-
ulating bellows of the present invention.
Fig. 2 is a vertical longitudinal section
through a portion of the pneumatics for
conirolling the pressure of the fingers or
levers upon the keyboard of the piano.
Fig. 3 is a diagrammatic view showing the
connection and relative arrangement of the
main operating parts, the expression actions
and tcne-producing actions being shown in
vertical longitudinal section, one regulating
bellows and one pumping bellows being
omitted. Ifig. 4 is a vertical transverse sec-
tion on the line 4—4 of Fig. 8. Fig. 5is a
detail view of means that may be employed
for operating the slide or valve ¢ by hand.
Fioe. 6 is an end view of the parts shown in
Ifig. 5.

Similar letters of reference indicate cor-
responding parts in the different figures of
the drawings.

This invention relates to that character of
mechanical devices for playing pianos and
other musical instruments wherein the tones
of the piece of musie are produced through
the medium of air currents controlled by a
perforated note sheet. These currents are

deseribed herein as produced by lowering

the pressure within the instrument below
atmospheric pressure, and it is usually
better to produce them in this way rather
than by raising the pressure in the instru-
ment. above atmospheric pressure. The in-
vention more especially relates to the ex-
pression means of such devices.

The principal object of the invention is to
provide such devices with' means whereby
the piece may be reproduced with more ac-
curate or artistic expression than at present,
which expression is dutomatically controlled
by the note sheet.

In the accompanying drawings we have
shown the mechanism of the player mounted

in a casing A outside of and separate from
the piano or other musical instrument X,
but we wish it understood that this is merely
exemplificatory and that the invention is
not restricted to such arrangement, it being
within the spirit and scope of the mvention
to arrange the mechanism of the player
within the casing of the pianc or other in-
strument to operate upon the inner ends of
the keys thereof or upon any other suitable
part of said instrument. In the form shown
in the drawings, the casing A has within its
interior a tracker board A" which is formed
with a series of ducts'¢” which communicate
with the pneumatic actions B. The actions
whereby the sound is produced we herein
term “tone-producing actions” to distin-
guish them from the actions which control
the expression. These tone-producing ac-
tions in the present exemplification of 'the
invention operate the strikers of the keys
of the pilano, but considered in its broad
aspect, the invention is not restricted to such
specific relation of parts.

Any suitable pneumatic actions for the
strikers may be employed, but we prefer the
ccnstruction shown in the accompanying
drawings, wherein each of a series of com-
partments 1 is connected with a strike pneu-
matic C having a finger lever C’, by means
of a passage 2 which leads from said com-
partment 1 to the interior of said strike
pneumatic, as shown best in Fig. 4. It will
be understood that there is a different com-
partment 1 for each strike-pneumatic C and
that there is one of such strike-pneumatics
and fingers for each key of the instrument
within the range of the player. As indi-
cated in Fig. 3, each compartment. 1 is pro-
vided at bottom and top, respectively, with
air ducts 8 and 4, and with a pair of valves
5 and 6 for opening and closing said ducts.
The valves 5 and 6 are connected so as to
operate in unison, each closing its duct
while the other 1s open. Through the duct
3 the interior of the compartment 1 com-
municates with the wind trunk 10, while the
duct 4 affords communieation of the interior
of sald compartment with the atmosphere.
Each pair of valves 5 and 6 is controlled by
a diaphragm 7 which is mounted in said
wind trunk above a chamber 8. Air con-
ducting tubes 9 lead to the respective air
ducts @’ in the tracker board A’ from these
chambers 8.
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For the purpose of producing the neces-
sary air currents through the apparatus, we
preferably provide an air chamber and ad-
vantageously employ therefor a main suc-
tion bellows a having strong springs &,
from which the wind is pumped by means of
bellows B which are operated by foot power,
or by a motor or the like. The tone produc-
ing actions are connected by a suitable air
passage or passages with the means for pro-
ducing the air currents, and means for vary-
ing or governing this passage as weil as op-
erating means therefor are provided.

It being understood that the note sheet is
caused to travel over the fracker board and
the main bellows ¢ is pumped cut and main-
tained constantly in a highly exhausted con-
dition, and it being further understood that
the tracker board has channels or passages
and that the note sheet is formed with cor-
responding openings for said channels or
passages, the operation of the parts thus far
set forth will readily be seen io be as fol-
lows :—When a note opening is brought into
registration with a duct ‘or passage in the
tracker board, atmospheric air will be ad-
mitted to the chamber 8 connected with
said duct, which air raises the diaphragm 7
in said chamber, thus raising from and ele-
vating to their respective seats the valves §
and 6 connected with said diaphragm 7
Communication of the particular compart-
ment 1 containing said valves with the
strike-pneumatic C connected therewith and
with the wind trunk 10 is established where-
by said strike-pneumatic C is exhausted by
the suction produced in said wind trunk and
controlled by the regulating bellows &,
hereinafter described, causing its striking
device G’ to strike the corresponding key oi
the instrument hard or soft according to
the position of the movable board 4’ of
said regulating bellows, that is to sy, sc-

cording to the degree of vacuum preduced

therein by the main bellows . When said
note opening has passed out of regisiration
with said duect or passage in the tracker
board, the admission of atmospheric air

through the latter is cut off, the diaphragm -
"7 and the valves 5 and 6 connected therewith

return to their former positions, thus cut-
ting off communication of the strike-pneu-

matie C with the wind trunk and establish--

ing communication of said strike-pneumatic
with atmospheric air, which enters the com-
partment 1 through the duct 4 and passes
thence through the passage 2 to said strike-
pneumatic C and inflates the same, thus
raising the striking device O° from the key
of the instrument X. -

Through very small passages {i® (Fig. 4)
the chambers 8 are placed under slight sue-
tion to facilitate the downward movemens
of the diaphragm 7 and conseguently of the
valves 5 and 6.
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It will be understood that the strength of
the touch of the fingers or other striking de-

-vices ¢’ on the keys or other parts of the

pianc or other instrument being played de-
pends on the intensity of the suction to
which their pneumatics are subjected, and
in order that this may be varied without
varying the degree of vacuum or the suc-
tional force within the main bellows @ the
latter is employed to defiate the regulating
bellows or other suitable air chamber d
which has communication with the wind
trunk 10 through the wind passages & and
pipes or other suitable ducts 11. Kach regu-
Iating air chamber or bellows is connected
by an air passage b’ .with the main bellows,
and suitable means is provided for varying
or governing this passage, ss a slide or other
valve ¢. 'This valve, in the form illustrated,
is arranged in the air passage " between
the main and regulating bellows and is con-
nected to the movable board 4’ of said regu-
lating bellows and tc a movable device &',
This movable device ¢’ in the specific ar-
rangement illustrated supports the connec-
tion ¢ between the valve ¢ and the regulat-
ing bellows. A pulley g or sther suitable anti-
friction device 1s preferably provided to en-
gage said connection and said pulley is pref-
erably carried by said movable device. The
connection is preferably a wire or other flexi-
ble means, and, for reasons which will here-
inafter appear, the mevable device ¢’ is pref-
erably the movable part or board of an ex-
pression chamber or bellows e. The regu-
lating bellows d is provided with a spring
7 the power of which increases to an extent
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corresponding to the extent of deflation of .

the regulating bellows.
PRV, 93 6L

The words “lower ’

raise,” ete., in the

following description are used for conven-

ience-and clearness and with especial refer-
ence to the relative arrangement of the va-
rious parts of the apparatus as illustrated in
the drawings, and not as limiting the in-
vention to the said arrangement.

When the expression bellows ¢ is out of
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action—that is, when it is fully inflated—

its board ¢’ is in its lowest position and the
slide ¢ is adjusted to nearly close the pas-
sage through the wind channel &’ between
the main bellows ¢ and the regulating bel-
lows d. This position of the parts is shown
in Figs. 1 and 3, and is the pianissimo posi-
tion. If now suction is produced in the main
bellows a, the regulating bellows becomes
somewhat deflated, its movable board &’
rises and moves the slide ¢ to further re-
strict the passage b’ and practically cut off
the main bellows. The movable board d” of
the regulaiing bellows is now, however,
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raised but little, so that the tension of the .

spring f is weak, and there is & low degree
of tension in the regulsting bellows. The
movable board of this regulating bellows
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falls according to the demand made upon the
suction by the pneumatics of the tone-pro-

“ducing actions, and in so doing correspond-

ingly moves the slide to open the passage
from the main bellows; but the low degree
of suction is maintained at the tone-produc-
ing actions, because the expression bellows ¢
has already set the valve or slide ¢ to very
much restrict the passage 4”. Thus though
the slide ¢ is moved, in accordance with the
demands made by the pneumatics of the

“tone-producing actions, the ténsion of air

to produce the pianissimo volume of tone is
maintained by the action of the regulating
bellows d. '

To prcduce a stronger tone volume the
section in the regulating bellows has to be
brought to a higher tension. This is accom-
plished by moving the movable device e’
upward, thus correspondingly raising the
slide ¢ and opening the channel 3’. Conse-
quently the regulating bellows becomes
somewhat deflated, lowering, at the- same
time, the slide ¢, and again allowing, as
soon as the movement of the movable device
¢ ceases, only the passage of the suction
used to produce tones of the desired volume,
whereby the mqvable board ¢’ is kept in this
predetermined raised position. In this posi-
tion the spring / is under stronger tension
than before, whereby the increased power of
the suction in the regulating bellows is main-
tained. - R

To change a stronger volume of tone to a
softer one, the movable device ¢’ is moved
downward ; the slide ¢ more nearly closes the
channel & and, consequently, the suction
consumed in the striking of the keys is not
so rapidly renewed. The regulating bellows
likewise becomes inflated and the degree of
suction in it becomes reduced. When the
movement of the movable device ¢’ ceases
the movement of the regulating bellows d
also is stopped and said regulating bellows
by reason of its connection with the slide ¢
and also its free communication with the
pneumatics of the tone-producing actions is
enabled to replace the suction consumed in
the striking of the keys.

Thus it will be seen that upon the position
of the movable device ¢’ depends the momen-
tarily normal position of the movable board
of the regulating bellows and that upon the
latter depends the quantity of the tone vol-
ume produced and the maintenance of that
volume.

One of the purposes of the present inven-
tion is to provide means for raising -said
movable device e’ to produce the tone volume
desired automatically under the control of
the note sheet. Tt is obviously advantageous
to provide means operable to produce the
expression automatically and the structure
herein shown embodies this advantageous
feature. The mechanism shown is adapted

to produce automatically all the various ex-

ressions, pianissimo, piano, mezzo forte,
gorte, fortissimo, forzando, crescendo, de-
crescendo, etc. and to permit the same to be
produced manually. For purposes of auto-
matic regulation, the movable device ¢’ is
preferably, the bottom board of an expres-
sion bellows e¢ which bellows'is controlled
by pneumatic expression-actions, which, in
turn, are controlled by special openings in
the note sheet and special ducts in the tracker
board.

Any suitable construction of expression
actions may be employed without departing
from the spirit of the invention, but we pre-
fer that shown in the accompanying draw-
ings, wherein there is one set of expression
actions for each expression bellows ¢ and each
set of such actions, in the form herein
shown, comprises one action, 7, for sudden
forte effect, another 72, for sudden piano
effect, a third, #*, for crescendo effect and a

fourth 74, for releasing the crescendo effect.

Each set of expression actions, furthermore,
preferably comprises actions ° and 7° to
actuate a bellows A having a stop ¢ adapted
to engage a stop ¢’ carried by the expression
bellows ¢, said compartments #° being con-
nected with the bellows A by a pipe 4'.

Each expression action {(»’, 7%, 7%, ¢, 7°
and 7°), like those of the tone producing-
actions above described, comprises a cham-
ber (%, k', k*, %3, k* and %°, respectively,)
arranged at one side of the wind trunk 10°
and having valves ¢’ which control com-
munication of said chambers with said wind
trunk and the atmosphere; and. each also
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has, at the other side of said wind trunk, a

chamber 8 having a diaphragm-pneumatic
g%, said chambers 8° thus corresponding to
the chambers 8 above described, and having
ducts 9* from which passages lead to the
tracker board A’ which tracker board, as
stated, has special perforations or air inlets
therefor.

Each of the expression-actions 7" and #*
for forte and crescendo effects respectively,
and 7° for operating the bellows 4, is pro-
vided with a chamber s within which is
arranged a membrane ¢ connected with the
valves ¢’ and membrane ¢ of said action.
The portions of said chambers s above the
membranes ¢ are connected, respectively,
with the valve-chambers %, %* and %* by
bores gr passages ¢. In practice, the passage
¢t for the forte action may be omitted. The
valve chamber %” of the action for produc-
ing a “piano” volume of tone is connected
with the portion « of the chamber s below
said membrane of the forte action by a
passage »; and similarly the valve chamber
k* of the action 7* for releasing the cre-
scendo effect is connected with the portion
of the chamber s below the membrane ¢ of
the crescendo action #°; which likewise is
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true as to thie valve chamber %° of the action
7* and the lower portion of the chamber s
of the action #°. Thus,- when the valve
chamber %, for example, is evacuated by the

quick rising’ of the valve, the space above-

the membrane ¢ is placed under suction so
that the valve cannot return to its seat.
Even when the original- force which has
raised the valve ceases to work, the valve is
kept raised until the meighboring action
allows exhaust to operate by means of the
channel » on the membrane ¢ from below.
In this manner short openings only need be
provided in the music sheet in order to pro-

duce sustained tones or a series of tones of

the same quantity.

The communication between the expres-
sion actions and the expression bellows e
controlled thereby is shown best in Fig. 3,
upon reference to which it will be seen that
from the valve chamber % of the forte action
7" a comparatively large duct or pipe 7 leads
into said expression bellows; from the sim-
ilar ehamber of the pianc action 72 a smgller
duct or pipe m leads to a small expression
bellows n which is provided with and actu-
ates a valve o which normally closes a pas-
sage o’ in the expression bellows e, through
which passage said expression bellows has
communication with the atmosphere, where-
by it is quickly inflated when it is' desired
to pass suddenly from a stronger to a weaker
volume of tone; and from the valve cham-
ber of-the crescendo action 7° extends a very
small duct or pipe p to said expression bel-
lows e.

The ‘wind trunk 10* of the expression
actions is connected by means of a pipe 12
with the main bellows @, whereby said ex-
pression actions are controlled directly by
said main bellows instead of by the regulat-
ing bellows d. '

In practice, it is preferred to have two

regulating bellows, one for the treble and
the other for the bass, and to correspond-
ingly duplicate the distributing bellows and
other expression devices. The expression
actions may be arranged at any suitable

place, without departing from the spirit of

the invention. In the drawings, they are
shown as arranged at opposite ends of the
series of compartments 1 of the tone pro-
ducing actions with their respective wind
trunks 10* divided from the wind trunk 10
¥ y means of ‘walls w. :

In the operation of the expression pneu-
matics :—When a sudden forte is to be pro-
duced, the forte action (') comes into op-
eration and, through the air passage I,
quickly deflates the expression bellows e,
thus causing the slide ¢ to be raised guickly
and the regulating bellows d to be forcibly
sucked by the main bellows a. At the same
time with forte the crescendo is always pro-
duced, so that if the forte-hole in the note

§,608,201

"sheet has passed, the expression bellows is

kept by the cresecendo action in forte posi-

“tion.

If piano is to be produced, the pianc
action 72 is actuated whereby the small valve
bellows 7 is evacuated by means of the chan-
nel or pipe m. The opening o’ in the ex-
pression bellows is then opened and the
latter quickly returns from the forte posi-
tion into the piano position. Simultaneously
with piano the decrescendo action #* is actu-
ated, so that the crescendo which up to now
kept the expression bellows in the forte po-
sition, is released, -

If crescendo effect is to be produced, the

-crescendo action comes into operation and

gradually evacuates the expression bellows
e by means of the small pipe p. If decre-
scendo is to be produced the crescendo effect
is released by the action #* and the expres-
sion bellows ¢ is gradually filled with at-
mospheric air through the pipe p and slowly
returns to the piano position.

For producing mezzo forte the action 7°

s arranged, which deflates the bellows 2,

whereby the stop. ¢ comes into the path of
the expression bellows e. A short time later
the forte action is operated by which the
expression bellows e is deflated in such a
manner that stop ¢’ is engaged with stop ¢
and the expression bellowsis therefore pre-
vented from being fully collapsed.. It is
kept in this position by the crescendo action
actuated at the same time. If piano is to
again enter, the mezzo-forte and crescendo
are released by the actions ¢ and r* and
the piano action #2 is actuated. For passing
from mezzo-forte through decrescendo to
piano, mezzo-forte and crescendo are re-
leased and the expression bellows e slowly
returns into its plano position. For pass-
ing from mezzo-forte through crescendo to
forte only mezzo-forte is released and the
crescendo sucks the distributing bellows up
to the forte position. If it is desired sud-
denly to pass from forte to mezzo-forte,
mezzo-forte is inserted and the stop ¢ 1is
thereby moved into the path of the contact
piece ¢* of the expression bellows e. There-
by crescendo is released and the piano action

is put into operation.

For passing frem forte through decre-
scendo to mezzo-forte mezzo-forte is insert-
ed, crescendo is released; then the expres-
sion bellows ¢ gradually returns up to the
stop ¢ of the bellows 4. . '

It will not be a departure from the scope
or spirit of the present invention to em-
brace novel features thereof in a construc-
tion wherein the operation of the bellows ¢
is effected manually, by a hand or foot lever,
for example. The expression bellows ¢ may
be omitted {in such case for example) and
the adjustable supporting device for the
valve ¢, in this case the board ¢” and pulley
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g, may be directly actuated manually, by
hand or foot operated means for instance.
Furthermore, means for manual operation
may be embodied in a machine which also
has means for automatically controlling the
expression, whereby provisicn is made for
either individual or automatic control of the
expression, at the will of the operator. In
the latter event, and with a machine having
automatic expression regulating means, like
those hereinbefore described for example,
the manually operable means should be of
such character that atmospheric air will be
admitted below the membrane or diaphragm
of the “piano” action 72, for example, as
long as the manually-operable device is in
action, thereby preventing the forte pneu-
matic from being actuated by the note sheet.
To exemplify this feature of the invention
we have illustrated one form of means

~ which may desirably be employed for the
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purpose, but to the details of which we do
not restrict ourselves, nor do we claim said
details in the present case. In the form
shown means are provided for manually op-
erating the expression bellows e, or rather
for raising and lowering the pulley g of the
latter. Those shown are operated by hand
and comprise a shaft 100, which is journaled
in suitable bearings and provided with a
conveniently accessible handle 101 by which
it is turned. - A cord or other suitable means
102 leads to the movable support of the
valve ¢, from a pulley 103 which is fastened
on said shaft 100. Thus, when the shaft is
turned the means which supports the valve
¢ will be moved accordingly, and such man-
ual movement will obviously cause the same
movement of the regulating bellows d that
weuld be effected by similar movement of
the said support produced automatically
through the automatic expression means
aforesaid. ‘
The shaft 100 has a flat portion 104, or
is otherwise suitably formed to make it cam
shaped or eccentric, and bears upon the up-
per ends of a series of plates or valves 105
which are arranged in juxtaposition to
openings 106 in a casing 107. Said openings
are in communication with passages 108
which in turn communicate, through ducts
109, with the chambers 8* of the expression
actions 7%, 7%, and 7%, whereby, when the

shaft is turned it also presses said plates-
'105 and uncovers said openings 106, thus

establishing communication of said cham-
bers with the atmosphere. Thus the valves
in said actions 72, #* and 7° are elevated, and
held in elevated position, as long as the
hand operated device is in operation, there-
by, through the passages v, preventing the
forte pneumatic from being operated by the

" note sheet-while the hand operated device

65

is in use, and said hand operated device
then can be manipulated by the player to

produce various changes of expression cor-
responding to bis own idea or interpretation.

From the above description it will be ap-
parent that by reason of the reciprocal ac-
tion of the valve and the regulatingair
chamber or bellows, the valve tends to seek

 at all times during the operation of the in-

strument, some one of a number of mean
positions, each representing a particular
pressure in the regulating chamber and in
the air passages leading to the tone produc-

.ing actions.

The particular mean position which: the

valve seeks and thus the particular pressure

maintained, is determined by the position
of the expression air ‘chamber or bellows;
which in turn is controlled by the selective
action of the expression actions, or by the
manual operating device. This results in ob-
taining and retaining for the period desired
any particular pressure in the regulating
chamber and in the air passages referred to.

The relation between the valve, the regu-
lating air chamber or bellows, and the ex-
pression air chamber or bellows is such that,
the valve is moved to a degree equal to the
resultant of the forces of the two air cham-
bers referred to. The parts may be so ar-
ranged that the movement of the valve may
be the resultant of the movement of the two
chambers, though this is not necessarily the
case. By resultant is meant the algebraic
sum of the movements of the two chambers
or other corresponding elements, giving to
motion of either element tending to move
the valve in one direction that 4 sign, and
to motion of either element tending to move
the valve in the other direction.the — sign.

As already stated, the expression actions
are connected directly with the main air
chamber without the intervention of the
regulating air chamber, while the tone pro-
ducing actions are connected.with the reg-
ulating air chamber and thus indirectly
with the main air chamber. It follows that
the expression air chamber is operated in-
dependently of the regulating air chamber,
and that the expression air chamber makes
effective immediately any selection by the
expression actions. :

Having thus fully described the nature of
our invention, what we desire to secure by
Letters Patent of the United States, is:—

1. In a musical instrument, the combina-
tion of striker pneumatics, a main source o
power for actuating them, expression-con-
trolling means arranged to control the de-
gree of pressure at the striker pneumatics
accordingly as such means are set, automatic
actions for setting the expression-control-
ling means for high, low or intermediate
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pressure, and pressure - maintaining means

operatively connected with the said expres-
sion-controlling means for maintaining sub-
stantial uniformity of that pressure for
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which the said controlling means may at
any time be set whatever number of striker
pneumatics be simultaneously operated.

2. In a musical instrument, the combina-
tion of striker pneumatics, a main source of
power for actuating them, means for con-
trolling the air supply located between the
said pneumatics and the main source of sup-
ply, a pneumatic in free communication
with the striker pneumatics connected with
and arranged to move the air controlling
means to maintain substantial uniformity
of pressure at the striker pneumatics
whether many or few of these are simul-
taneously brought into operation, and op-
erable at whatever pressure the said con-
trolling means may be set to maintain, ex-
pression-controiling devices also operatively
connected with the air - supply - controlling
means arranged to change the position of
the latter to vary the degree of pressure at
the striker pneumatics accordingly as the
expression-controlling devices are set, and
automatic actions for setting the expression-
controlling means. :

3. In a musical instrument, striker pneu-
maties, 2 main source of power, a regulating
motor intermediate the striker pneumatics
and the main source of power, having means
for automatically maintaining constant con-
dition of action between the main source of
power and the striker pneumatics including

a valve in the connection between the regu-

lating motor and the main source of power,
and an automatically actuated device ar-
ranged in the connections of the valve for
changing to any degree the operative effect
of the main source of power upon the key
pneumatics through the regulating motor.

4. Tn a musical instrument, striker pneu-
matics, a main source of power for actuat-
ing them, means for maintaining at the
striker pneumatics uniformity of pressure
from the main source of power, as the said
preumatics are operated, devices cobperat-
ing with the said pressure-maintaining
means for varying the degree of pressure,
whether high, low, or intermediate, which
the said means will maintain, and auntomatic
actions for setting said pressure varying
means.

5. In a musical instrument, striker pneu-
matics, a main source of power for actuat-
ing the same, means for maintaining uni-
formity of pressure of the main source of
power at high, low and various intermediate
pressures with reference to the striker pneu-
matics, and means codperating with the first
named means for automatically varying
such pressures at varying speeds.

6. In a musical instrument, striker pneu-
matics, a main source of power for actuat-
ing the same, a valve conirolling the action
of the main source of power upon the striker
pneumatics and two automatically actuated

o
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valve - operating devices for maintaining
and producing numerous operative effeets
of the main source of power upon the striker
pneumatics,

7. In a musical instrument, striker pneu-
matics, & main source of power, a regulating
device for automatically maintaining pre-
determined pressures upon the striker pneu-
matics, and an automatically actuated de-
vice connected therewith for varying the op-
erative effect of said automatic device and
for producing and maintaining any prede-
termined degree of pressure of the main
source of power upon the striker pneumaties.

8. In a musical instrument, striker pneu-
matics, a main bellows, a regulating bellows
connected with the main bellows and the
striker pneumatics, a valve situated in the
passage between said main and regulating
bellows so as to regulate the same, & flexible
device connected with said valve and regu-
lating bellows, a pulley over which said
device runs, and means for adjusting said
pulley to vary the action of the flexible de-
vice with respect to the valve.

9. In a musical instrument, pneumatic
tone producing actions and expression ac-
tions, a main bellows, a regulating bellows
in communication with said tone producing
actions and main bellows, a valve arranged
in the passage between said main and regu-
lating bellows, said valve being connected
with and moved by the regulating bellows,
and an -automatically adjustable device
interposed in the connections for moving
said valve, independently of or in conjunc-
tion with the regulating bellows, said auto-
matically adjustable device controlled by
said expression actions. :

10. In a musical instrument, pneumatic
tone producing actions and expression
actions, a main bellows, a regulating bellows
in communication with said tone producing
actions and main bellows, a valve arranged
in the passage between said main and regu-
lating bellows and connected with said regu-
lating bellows, and an expression bellows
controlled by said expression actions and
connected with said valve, and adapted to
actuate the valve independently of its move-
ment by the regulating bellows.

11. In a musieal instrument, pneumatic

tone producing actions and expression ac- .

tions, a main bellows, a regulating bellows
in communication with said tone producing
actions and main bellows, a valve arranged
in the passage between said main and regu-
lating bellows and connected with said regu-
lating bellows, an expression bellows having
connection with said valve and ducts con-
necting different expression actions with
said expression bellows, whereby the latter
is controlled for various positions to vary
the movement of the valve independently
of its movement by the regulating bellows.
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12. In a musical instrument, a main bel-
lows, a regulating bellows, striker pneu-

matics connected therewith, a valve situated:

in the passage between the main and regu-
lating bellows so as to regulate said pas-
sage, said valve being mechanically con-
nected with the regulating bellows, an
expression bellows mechanically connected
with said valve interposed in tle connecticn
of the valve and regulating bellows, and auto-

~ matic expressjon actions, acting upon the ex-
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pression bellows” and comprising compart-
ments provided with actuating and releasing
valves, one of .said "actions also provided
with a chamber having a membrane divid-
ing the same into spaces above and below
said membrane, means connecting one of
said spaces with the compartments of one of
said actions, and means connecting the other
of said spaces with the compartment of the
other of said actions.

13. In a musical instrument, in combina-
tion, striker pneumatics, a regulating bel-
lows in connection therewith, a main source
of power connected with the regulating
bellows, means intermediate the regulating

bellows and the main source of power for |:
‘tone producing actions, a main bellov = a

maintaining a predetermined action of the
main source of power upon the striker pneu-.
matics, and automatic means in operative
relation with the first named means for in-
creasing and decreasing the operative effect
aof the main source of power and regulating
bellows upon the striker pneumatics.

14. In a musical instrument, pneumatic
tone producing actions, a main bellows, a

regulating bellows in communication with |’
‘tone producing actions, a main bellows, a
-regulating bellows, an expression bellows, a
‘movable device connected with the expres-

sald tone producing actions and main bel-
lows, a valve arranged in the passage be-
tween said main and regulating bellows, a
flexible means connecting said-valve with

said regulating bellows, a pulley over which-

said flexible means runs, means for adjust-
ing said pulley, and means for holding the
same in different positions of adjustment.
15. In a musical instrument, pneumatic
tone producing actions, a main bellows, a
regulating bellows in communication with
said tone producing actions and main bel-
lows, a valve arranged in the passage be-
tween said main and regulating bellows, a
flexible means connecting said valve with
said regulating bellows, an automatically
actuated device over which said flexible
means runs, means for automatically adjust-
ing said device, and means for holding the
same in different positions of adjustment. -
16. In a musical instrument, pneumatic
tone producing actions and expression ac-
tions, a main bellows, a regulating bellows
communicating with said main bellows and
tone producing actions, a valve arranged in
the passage between said main and regulat-
ing bellows, means for connecting the valve
to the regulating bellows, an expression bel-

7

lows controlled by said expression ac-
tions and connected with the last mentioned
means, and stop devices for said expression
bellows, said stop devices comprising a pro-
jection .from said expression bellows, and a
bellows connected with one of the expression
actions and arranged contiguous to the ex-
pression bellows and having a stop to en-
gage said- projection.

17. In .4 musical instrument, pneumatic
tone - producing actions and expression ac-
tions, a main bellows, a regulating bellows
communicating with said main bellows and
tone -producing actions, a regulating device
arranged in the passage between said main

“and regulating bellows, means for connect-

ing the regulating device to the regulating
bellows, an expression bellows controlled by

"said expression. actions and "interccnnected

with ‘the means connecting the regulating
device and regulating bellows, and stop de-
vices for said expression bellows, said stop

.devices comprisirig a supplemental bellows
.and interengaging parts between the expres-
.sion bellows and supplemental bellows con-

nected with one of the expression actions.
i8. In a musical instrument, pneumatic

regulating bellows, an expression bellows, a
pulley connected with the expression bel-

-lows, a valve between the regulating bellows

and the main bellows, and means extending

‘over the pulley of the expression bellows

and having one end secured to said valve
and its other end connected with the regulat-
ing bellows. '

19. In a musical instrument, pnetmatic

sion bellows, a valve between the regulating

‘bellows and the main bellows, and means ex-

tending over the movable device of the ex-
pression bellows and attached at cne end to
said valve and at its other end connected
with the regulating bellows.

20. In a musical” instrument, key pneu-
matices, a main bellows, a regulating
bellows in communication with said main
bellows and key pneumatics, expression
actions, an expression bellows controlled
by said expression actions, a valve ar-
ranged between the main bellows and the
regulating bellows, operating means for said
valve including a connection from the valve
to the regulating bellows whereby the
former is operated by the latter, and a con-
nection from the expression bellows to the
valve whereby the latter may be operated
by the expression bellows in conjunction
with or independent of the operation of the
regulating bellows, and stop devices for said
expression bellows, comprising an auxiliary
bellows controlled by one of said expression
actions and interengaging projections on
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sald expression bellows and auxiliary bel-
lows.

21. In a musical instrument, the combina-
tion of striker pneumatics, a main source of
power for actuating them, means for main-
taining uniformity of pressure from the said
main source of power for actuating the
striker pneumatics whether many or few
of these be operated at once, a tracker board,
automatic actions controlled from the
tracker board, and means controlled by the
said automatic actions, operatively con-
nected with the said pressure-maintaining
means for varying the degree of pressure
supplied to the striker pneumatics.

22. In a musical instrument, in combina-
tion, striker pneumatics, a main source of
power, a regulating bellows interposed be-
tween the striker pneumatics and main
source of power, means including the regu-
lating bellows for maintaining varying op-
erative conditions of the main source of
power with relation to the striker pneu-
matics, a music roll, and automatic means
interconnected therewith and with the regu-
Iating bellows for controlling to various de-
grees the operative effect of the main source
of power upon the striker pneumatics at any
position of the regulating bellows.

23. In a musical instrument, in combina-
tion, striker pneumatics, a regulating bel-
lows connected therewith, a main source of
power connected with the striker pneumatics
through the regulating bellows, a regulator
intermediate the regulating bellows and
main source of power and controlled in part
by the regulating bellows for maintaining
predetermined constant actions of the main
source of power upon the striker pneumatics,
and a mechanism automatically actuated by
the main source of power and connected
with the regulator for varying the opera-
tive effect of the main source of power to
any degree and at varying positions of the
regulating bellows, substantially as de-
scribed.

24. In a musical instrument, in combina-
tion, striker pneumatics, an expansible bel-
lows in connection therewith, means for ex-
hausting the air from said bellows, means
for expanding the bellows against the ac-
tion of the exbaust, a wind-trunk connect-
ing the bellows and the exhaust, a valve con-
trolling said wind-trunk, connections inter-

1,008,201

mediate the bellows and valve for operating
the valve, and automatic means actuated by
the exhaust and interconnected with the
means for controlling the valve for moving
said valve during its control by the regulat-
ing bellows. )

25. In a musical instrument, tone produc-
ing actions, a main air chamber, a regulat-

ing air chamber in communication with said

tone producing actions and main air cham-
ber, means governing the communication be-
tween said chambers and connected with said
regulating chamber, an expression air cham-
ber connected with said governing means,
and means for increasing or decreasing the
pressure in said expression chamber ab-
ruptly or gradually.

26. In a musical instrument, pneumatic
tone producing actions, expression actions,
a main air chamber, a regulating air cham-
ber in communication with said tone pro-
ducing actions and main air chamber, a valve
governing the communication between said
chambers and connected with said regulat-
ing chamber, an expression chamber to
change the position of the valve, and duects
of different capacities connecting different
expression actions with sald expression
chamber. :

27. In a musical instrument, pneumatic
tone producing actions, pneumatic expres-
sion actions, a main air chamber, a connec-
tiort between the tone producing actions and
the main air chamber, a valve governing the
said connection, an expression bellows pro-
vided with an opening, means controlled by
an expression action or actions for evacuat-
ing said expression bellows, and an auxil-
lary expression bellows connected to an ex-
pression action and controlling said opening
to permit the sudden expansion of the ex-
pression bellows on the actuation of the said
expression action.

In testimony whereof we have signed our
names to this specification in the presence
of two subscribing witnesses.

EDWIN WELTE.
KARL BOCKISCH.
Witnesses as to Edwin Welte:
JuLius MuLLuck,
Lamserr K. WALTHER.
Witnesses as to Karl Bockisch:
Lupwic ZiNBAL,
Brxgamin F. Lizrerp.
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