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GEORGE P. BRAND, OF s'Aﬁ?FvRANcrsco,;.CALIFORNIA.
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No. 895,235.

o Spe'ciﬁcé,ﬁoﬁ of Letters Patent, - ' Patented Aug. 4, 1508.

Application flled December 26, 1902, Serial No. 136,565, Renewed July 1; 190, Herial No. 441,970,

To all whom it mayv concerns - S
.. Be it known that I, GEoreE P. Brawnp, a
citizen of the United States, and & resident of

. the city and county of San Francisco and
_State of California, have invented new and

useftl Improvements in Pneumatic Mechan-

ical Musical Instruments, of which the fol-

lowing is a specification. .
My - invention relates to' pneumatically
actuated musical instrument players in which

two exhaust chambers are used for the pur-
pose -of attaining variations in expression,’

and is designed primarily to give the operator
separate and direct control of each exhaust
chamber and connections so that each may

be used independently of the other through-.

out the register. . -
‘Thé principle on which my invention is

- based consists in placing the motive force or
29

agent that operates the power-pneumastics

- directly under the control of the performer,

25

in such manner that while the tracker-board

and note-sheets selent and bring into action
the power-pneumatits by putting them in
communication with the motive force sup-

" plied by the mechanism, the performer is

30

35

40

45

“able to vary at will the degree or amount of

such motive force at or before the. instant it
is aﬁ)plied to the power-pneumatic, and with
such scope of variation that any single note
or series of notes wherever located in the reg-

-ister. may be given, at the will of the: per-

former. different degrees of force or expres-
sion above or below others sounded at the
same moinent. :

To such end and object, chiefly, m¥ inven-.

tion consists in novel construction and com-
bination of pneumatically. operated key-

actuating devices, two separate exhaust-pro-

ducing means, sources of pneumatic power
each capable of being varied in degree at
will, and adapted to supply different aegrees
of suction or tension separstely of each other
to operate the key-actuating devices, and
with either of which every key-actuating de-
vice throughout the register. of the instru-
ment is separately and independently con-

- nectible, and means- controlled by the per-

50

55

former for increasing or diminishing the ten-

sion or degree of motive force supplied by one
exhausting means separately and independ-

‘ently of the tension supplied by the other.
. Also, in"the combination of separate exhaust

chambers and passages capable of supplying
different degrees of power one separately of
the other to key-actiating devices adapted

‘to be operated by pneumatic o{ver, and

means controlled from a tracker-board and a. -
traveling note-sheet throughout the register. - -

in- operative communication with either set’
of exhaust chambers and

means for controlling and varying at will the
tension or degres of exhaust in the selected
chamber and passage. o
The invention also includes certain other

and combination of parts hereafter described -

and cleimed specifically., . S
In the accompanying drawings, Figure 1
is a-sectional elevation taken vertically an

being omitted or broken awsy as on the lines
1—1 and 1*—1* of Fig. 9 o more clearly

illustrate the invention; Fig. 2, is a horizon-~
tal section upon plane of line 2—2-— Fig. 5;

UNITED STATES PATENT OFFICE.

: ¢ 60
passages, and < -

: . 85 .
features in the construction, arrangement -.

70
transversely of the machine, certain parts . -

Figs. 3 and 4, are horizontal sectional views -
illustrating, with Fig: 2, the valve chests be- .

longing to oue set of pneumatics; Fig. 5,isa- _
vertical section taken transversely through -
the valve chest of one power pneumatic;:

Figs. 6,7, 2nd 8, are vertical sectional views,

on the lines 6—6 and 8—8 respectively of
. Fig. 4 on an enlarged scale, of the valve cliest

of one pneumatic, showing the different. po-

sitions of thie mechanism during the inflating -
-and -deflating ‘of  the power
the sections being teken on difierent lines.
and showing different parts, and in Fig. 6.

neumatic;

(td

80

85

some of the parts being in a different posi- ..
90 .

tion from wheut are seen in the other views.
Fig. 9is a view partly in elevation and partly

in section, showing the valve ehambers and .

the channel board in which the exhausters -
are mounted; Fig. 10, is a horizontal section -
a5

upon plane of line 10—10, Fig. 9; Fig. 11,isa

Fig, 9; Figs. 12 an
showing the valve which controls the in-

flating valve; and Fig. 14, is a horizontal sec-

tion showing the sutomatic cut off valve
which controls the inflating valve; Fig. 15, is’

- sectional elevation showing the set of ex-

similarview taken ugon planeof line 11—11— .
13.are vertical sections -

10

hausters that are worked .by the left pedal;

Fig. 16, i$ a front elevation of one of the ex-
hausters and of ‘portions of the channel
boards; Fig. 17, is a vertical section upon an

“enlargedscale, taken on plane of line17—1 —
Fig. 11; Fig. 18, is a horizontal sectional view -

10

Qi.

5

showing the relation of-the exhaust passages ~ -
to the exhausters; Figs. 19 and-20, are detail 11

views of the tracker board. . .

,The power ppeumatic.a cofinects through.

.
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a channel d with two chambers e, f, one of
which is directly connected through a chan-
nel or conducting passage g with a bellows m
while the other £ 1s in combination through
a separate channel g* with the sceond bel-
lows n. . R

Like most of the instruments that have a
single tracker board duct to each power-
pneumatic the striker b, is brought against
the key by deflating the power-preumatic,
and after the note is struck the pneumatic is
inflated by admitting the atmospheré and
simultaneously cutting off communication
with the exhaust. - .~ ~ o '

In my present coustruction the power-
pneumatic @, is made relatively long ‘and
narrow, and as long as the depth of the case
will admit, the top board &', being set di-
rectly against the bottom of the valve-chest,
and the end of the pnewnstic extending be-
yond the valve-chest at the rear, or that side

- which is nearest to the striker as much as the

25

30

35

40
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depth of the case will allow, so as to increase
the length of the bellows. - 'To this end the
pneumatic striker b, is connected by a bar a?,

‘secured to the bottom-board ¢?, and a rod ¢,

extending from the bar to the striker in the
usual manner,’

All the strikers b, are pivotally attached to
a rail'7?, by stirrups or hangers 83, and the
rail is supported outside.the case by curved
arms b, w}flich are pivoted at the inner ends
to the sides of the case and on these points
are arranged to swing in or out of an opening
in the back of the case. :

The rail 87, is rigidly secured to the outer
ends of the arms *, and is supported by them
in both positions, that-is when the same
parts are turned back within the case, as in-
dicated by the dotted lines in Fig. 1, or when
they are set in position over the keys. To
provide for moving the strikers in this man-
ner in and out of the case, the rod ¢ connect-
ing each striker with its power-pneumatic is
not directly attached to gl
the striker, but its upper end terminates in an
enlarged head ¢*, on which the end of the
striker-lever loosely rests when the strikers
set in position over the keys; and all the rods
¢, work through apertures in a stationary
guide-bar¢*supported bystandards ¢, that are
fastened to the back of the topmost valve-

“ehest. This construction is clearly shown in
* Fig. 1, in which the whole number of pneu-

55
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* the upper chest, and allow each stiiker to be ]

65

matics required for a register of 85 notes is
distributed among three valve chests.

The pneumatics a, in one set or row are
arranged sufficiently out of vertical line

.with those above to give proper clearance for

connecting rods of the lower chests to pass
and work between the power-pneumatics of

connected as nearly as possible on the longi-
tudinal center-line of its power-pneumatie.
~In the particular construction of instru-

v

e lever that forms ,

ment which Thave shown in the drawings the
whole number of key-actuating devices and.
their power-pneumatics for a vegister of 85
notes are divided for convenience into three

sets or groups, arranged one above another, w0 -

and each having a common chest with two-
exhaust chambers e, f, senarated from each

other by a division-wall 35 that runs trans- .

versely through the chest from one end to the
other. All the passages ¢, are conpeeted
with one bellows 1, through the gate box 50,
port 32 into chamber 43, port 44 and chan-
nel g, and all passages f, with the other bel-
lows n, through the elannels g%, as seen in’
Figs. 1,9, 10 and 11; so that any tension or
degree of exhaust set up in one tet of chan-
nels and passages can be maintained and also
varied either above o.e below that in the other
set of channels by operating one bellows
faster or slower than the other. Power té
operate the bellows is supplied by the per-
former in the usual manner by rocking-
pedals s, arranged side by side; the left-
pedal, or “accompaniment pedal” as I have
termed it, being shown in Figs. 1 and 9; but
the right-pedal, or “melody-pedal”?, being
cut off in Fig. 1 where the section is taken
*hrough the instrument. Letween the two
pedals.  The right pedal is attached at s* to
the right bellows m, scen in Figs. 9, 16.
Instead of connecting both bellows to the
two pedals, or to the same pedal, as hereto-
fore, I connect them separately to the two.
pedals in such manner that with the right
pedal the performer works the bellows m and

-with the left pedal he works the other bellows

n. The result of this arrangement is to
place the two sources of tension or exhaus-
tion under separate control of the performer
enabling him to vary the conditions, or ten-
sion, in one set of channels and passages
separately and independently of the condi-
tions existing in the other set as well as to
produce practically the same condition or

degree of tension 1 both sets of exhaust 1

chambers at the same time, if desired.  Be-
ing thus under his control, it wiil be obvious
that the performer can increase or diminish
at will and with greater or less rapidity the
tension or degree of exhaust in either set of
passages without affecting or changing the
conditions in the othor passage, simply by
pumping faster with one pedal than with the
other. With the bellows m, working more
rapidly than the bellows n, the tension in the

passages e will be increased above that exist- .

ing in the other passages f: or the conditions
can-be instantly reversed and the greater
tension can be shifted to the passage f by
working the left pedal more rapidly, or the
right pedal morve slowly.-

- Any change or variation in the exhaustine-
- - tal o

power'in each set of passages within the ca-

75-

80

90
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115

pacity of the exhausting-means is procuced

at the pleasure of the performer, without af-

130
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fectiﬁg or chahging the conditions in the other |

set of passages; and these variations are pro-
duced- and controlled et will from time to
time in either or both of the chambers ¢, £, in

" 5 the valve-chest. . With these two chambers,
- the power-pneumatics @, on the same valve-.
chest comununicate " through conducting--

channels 2 and d and ports controlled by sep-
arately operated valves 7-—8, herein termed

" - 10 the deflating-valves, which are separately-

controllad by a set of intermediate valves
12—13, 122 13% the said valvesbeing also ae-
tuated pneumatically and controlled me-
chanically from the tracker-board k by the
15- perforated note-sheet i through the medium
of the tubes 14—142; the tracker-board

. channel 15 being connected with the first set

‘12 of the .intermediate valves and the.

tracker board channel 15* being connected

_ éo with the other set 122 of the intermediate

valves. It will thus be understood that
there are two holes 15, 15* in the tracker
board for each note. N )
. - 14 are couplers for throwing on the upper
25 notes when desired.
~ \The three valve-chests are ‘alike in con-
struction, so that a detailed description of
one'will answer for the others, it being under-
stood'that T do pot restriet or limit my inven-
30 tion:ta the parficular number or disposition
of the power-pnéumatics nor to the arrange-

me’nt'\(gf_ the exhaust-channels and the con-

t,rolling\‘valfes in the same chest-as I have-

shown herein. As seen- clearly in Figs. 19
35 and 20 the tracker board has two openings
for cach noté. ~\ -
The chest s divided horizontally into
three spaces, or compartments which are
herein distinguished for purposes of descrip-

. _ 10 tion, as the bottom space, the middle-space .

and the top-space. ~The top and bottom
spaces are also divided by vertical partitions
extending from front to rear into a separate
compartment for every power-pneumatic in
5 the chest, and with the topmost passage d
the power-pneumatic is always in commu-
nicatior. through a vertical passage 2, at the
bottom of which is an-opening in“the top-
board a’ of the pneumatic. h

[N
<t

‘50~ _ In the top-plate d' that covers the ’pa\ss_age

. d are two apertures opening to the atmos-
phere and through which atmospheric pres-
sure is admitted to inflate the power-pneu-
matic a. The valves 3—32 controlling these

55 apertures and herein termed inflating-valves,
are actuated to cover and uncover the inlets
by a lever 4 of the first order fulerumed in a
slotted block 5 on the top of the chest and
connected at the forward end to a motor-

go pnetimatic6 mounted on the top of the chest:
The valve disks 3 and 32 are attached to

the lever on opposite sides of its fulcrum 5,
and as one valve seats downwardly on the

- opening from above, the other acts 1n s con-

-¢5 trary direction; but both valves are opened

‘valve 18% = : S

or closed by a single movement of the lever 4.

A double valve of this construction will give -
an opening of large area with a relativel

small throw or movement of the lever, and 1t -
has an advantage over a single valve of a 7q -

proper size to control an'inlet of equal area, . -~ -
in opening andin closing with a shorteranda. -~ "

more rapid throw of the lever.
© The_exhaust-chambers ¢, f, commuricate ™
with the same compartiment d through two 75

ports in the top-board of each- passage, con- -

-trolled by a double valve composed of two

valve-disks connected to the ends of a com-.
mon rocking-lever -10.  A. motor - pneu-
matic located in the passage beneath one gg .
end of the lever 10, opens the valves when it, '
is-inflated. The valves 7—8— belonging to " -
the chamber e, uncover the two ports when

the pneumatic is inflated, and close them
when the pneumatic is exhausted of ‘air; in g3 .
the latter movement the lever 10 is thrown

or caused to follow the movement of the top-. .
board of the pneumatic by the reaction of?; ;
coiled spring 20- placed bétween the lever
and the top board of the passage. The sec- g9 -

~ond set of valves 72, 8 are operated inthe

same manner by the pneumatic 92 in the .
chamber f. L. S N
The pneumatic 9 in the chamber e is fixed -

‘over an aperture 21, from which a channel g5

16 on the bottom of the chest extends for-
ward through the passages 23 24 to the |,
intermediate valve 13, while the pneumatic .-
9* actuating the valves of the othier exhaust .- .
chamber f, is connected through- a ‘sepa- 100
rate aperture 19 and channels 16® with the -
comportment 23 of a second intermediate
24 is-a passage affording communication
between the channels 16* and the compart- 105
ment 23 as seen clearly in Fig. 8. . " .| -
In the foregoin descng)tion of the power-
pneumatics and their inflating-valves 3 and
32, it will be seen that the said inflating-
valves are actuated simultaneously with the 110~
irflating valve to-cut off the atmosphere :.
when either of the deflating valves is opened, -
and -again to admit the atmosphere ‘to the: -
passages d and 2, as soon-as the deflating-- " *
valve is seated. These movements of ‘the 115\
inflating-valve - are effected by the pneu-
matic 6, which being inflated as the atmos-
phere is admitted to the compartment 31
through either the channel 23 or 232} ac- -
cording as the valve 13, or the valve 13, 120 .
may be lifted, will act to close the inflating< '
valve; or when the passage 23 (or 232) is\\
closed tc the atmosphere and opened to the ™\
exhaust-passage 25, which is common to all |\

the sets of valves 13 and 13* in the valve- 125 ™\

chest, the pneumatic 6 will collapse and

ox;le.n the passage d, to-the atmosphere.

The two ports that open from the separate

passages 23—23° into the compartment 31

are controlled by a rocking-valve .33, 130
N
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formed of a flap that operates to cover

from passing back through the other passage
instead of inflating the motor pneumatic 6.
A controlling valte of some kind is necessary
at these ports for the reason that the com-

_partmient 31 is common to the passages 23,

23° of the two intermediate valves 13, 132
belonging to the same power-pneumatie.
The two intermediate valves 13, 13>
separately control the communication of
their respective pneumatics 9, 9* with the
atmosphere, or with an exhaust compart-
ment 25. As the two valves 13, 13* are
identical in construction and operation the
following description of one will answer for
the other; The valve 13 has two vaive-disks
fast on' a common stem, the lower end of

" which -rests on a- motor-pneumatic 22 in-

. . bottom of the chest.
25

30

closed in the exhaust compartment 25 but
communicating with a channel 26 in the
The upper disk of
the valve 13 seats-upon an inlet-port in the
top .of the chest, and’ through that opening
atmospheric pressure is admitted to the
channels 23 and 16 to- inflate the primary
pnewatic9 of the deflating-valve, when the
valve 13 is lifted. . Acting from the o posite
direction the lower disk of ‘the valve 13
closes a port in the bottom of the channel
23, and shuts off communication with the
exhaust-compartment 25 when the valve is

5 lifted; or, by contrary movement, the valve

closes the channel 23 to the atmosphere and
opens it to the exhaust 25. These move-
ments of the valve 13 are effected pneumat-

- ically from the tracker-board and the travel-

40

50

ing note-sheet, through a primary valve 12
operated by a diaphragm pneumatie 28, the
arrangement and operation of which are too
well known to require a detailed description.

In, the present construction the motor-
pneumatic 22° operating the intermediate-
valve 13 is inflated and deflated through the
action of one primary-valve 12, the operating
diaphragm 28 of which is inflated when the
tracker-board duct to which it is connected
by the conductor 14 isuncovered by the note-
sheet, and it is in a state-of collapse at all
other times by being connected with an ex-
haust-channel 34 through a pessage 29 in the
lower part of the valve-chest. The valve 12
has two disks fast on a single stem, the upper
disk controlling a port in'the top-board of a

- channel 27 with which the compartment 26

80,

urder the pneumatic 22 of the principal valve
13 is always in communication: while the re-
maining disk of the first murtioned valve
controls 2 gort in the floor of . the channel 27,
and through which the channel communi-
cates with an exhaust-compartment 30, as
often as the valve 12 is operated to close the

one'
port when the other port is in service and
thereby prevent the air that may be passing
into the com{)art'ment. 31 through one port:

The valves 12 and 13 stand normally away
‘from_ the exhaust ports and close the atmos-
phere-inlets, and consequently Fhe pheumat- -
lcs 9 and 22 are cut off from the atmosphers
\and are connected with their respective ex- 79
hiusting-compartments 25—30, and will re-
main collapsed until the secondary-valve 12 =
is‘actuated by exhausting the air from be- =
neath its operating diaphragm; and the chan-" ~

mosphere. .
Every power. prieumatic @, is thus supplied

with air through the ports controlled by the -

inflating valve 3—3* and is'put in communi-

chambers ¢, f, according as the valve 78—

or the valve 7*—82 is opened by inflating the
pneumatic 9, as seen in Fig. 6, or the other -
pneumatic 9%, as seen in Fig. 8. - In the one -
case, the power-pneumatic ¢ will be deflated g3
with a rapidity of motion proportionate to
the tension in the chamber ¢, which I term
the-“ melody-side’, and in the other case the -
same power-pneumatic will be deflated from

niment-side’” of the chest. Every power-
pneumatic-in the chest has one"inflating-
valve, or set of inflating valves; but is pro-=
vided with two deflating-valves or sets of de--

is operated by a single pneumatic motor 6 as
before described, the deflating valves 7and 8 * -

ently operated from the. tracker-board
through two tubular conductors 14 and 14, 100
-one connecting a -nocket under the dia-
gh’r&um 28 with a duct 15 in the tracker-
oard and the other conductor 14 connect--
ing a second duct,—mot shown,—in the:
tracker-board, with the pocket under the 195
diaphragm 282 of the other valve.  The at-
mosphere admitted through the tracker-.. .
board duct inflates the diaphragm 28 as often
as the duct is uncovered %y the note-sheet, .
and by raising the valve 12 from its seat on 114
‘the upper port the atmosphere is admitted

manner on the pneumatic 22 of the mterme- .
diate valve 13 admits the atmosphere to the
channel 23 to operate-the motor 9 of the de- 13
flating-valve. The diapbragms 28-—28* of

the two sets of secondary v:ﬁves,l2, 122 be-
longing to every power-pneumatic are al-
ways in communication with the suction-box
34.through a channel 29 29* under the dia- 120
phragm and a bleed-hole 342 in the bottom of

the suction-box. Throuzh this connegction -
‘the pocket under the diapbragm is exhausted

of air and remains normally deflated untik
the air is admitted to it through the tracker- 12,
‘board duct.”. Every power-pheuniatic a, in
this instrument is thus connectible with
either one of the varisble-exhaust chambers

_&, f, through-separate ports-and channels,

channel 27 to the-atmosphere. . - -

Wi

i}

nels 23 and 27 are thereby opened to the at- 75 ’

cation with one or the other of the exhaust gg.

the chamber f, which I term the “accompa- go -

flating valves; and while the inflating-valve g5 .

or 7* and 8%-are separately and independ-~ -

to the channels 27—26, which acting in like ~ .

.1 each controlled through a separate duct in 130-
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the tracker-board in the usual manner; but
-while the proper valve is selected and put'in
operation to connect the power-pneimatic
“‘with one passage e, or the other passage f, by

5 the traveling note-sheet, the tension or de--

- gree of exhaustsupplied throughsuchselected
. passage is regulated and varied directly by
‘the performer through: the control given by
the bellows action. - ,
The construction and arrangement of this

. part of the invention will be clesrly under-

stood by referring to the details Figs. 15 and-

16 ‘where the bellows m, being connected
" with the right pedal, and the bellows » with
the left pedal, can be worked separately with
varying ratés of motion by the performer,
according to the tension which he may de-
sire to produce in the two sets of pneumatic-
passages. . , - o
The channel-board-36, which extends the
entire width of the case under the lowest
valve-chest, is divided by partitions running
: enerall‘y longitudinally,. into a channel 37
?on the “melody-side”, and a channel 38 for
the ‘“‘accompaniment side”, -of the valve-
- chest. Passages 39—40 running vertically
upward in the sides of the case conngct the
chambers e in all the valve-chests with the

15

20

_ - chafinel 37, and similar upright passages

41—42 from the ends of the other channel 38
- connect the remaining exhaust.chambers f,
with that channel. Between these twochan-
" “nels a compartment 43 over one bellows m,
communicates with that bellows through the

.35 passage g and port 44 seen in Figs. 9 and 11,

at oné end of the channel-board, and with a
“second and similsr compartment 43 at the
other side of the chest the bellows n is con-
‘nected by a passage’g®and port 46. Under
40 each of the compartments last mentioned is
an equalizing bellows47 cornmunicating with
_its compartment above through an apertire
48 in the floor of the channel-board. This
Lellpws has the function of the well-known

45 exhauster and to that end it is expanded in

the usual manner by springs or weights

. against the exhausting-force or suction of the
bellows, so as to main{ain a constant pull on

- the exhaust compartment and thereby terd
50 to overcome irregularity in the power oper-
~ ating the bellows and insure an even tensicn.
With these two compartments 43—45 the
channels 37—38 communicate independently
 of.each other through two valve boxes 5051
55 situated on the top of the channel-board
and having slide-valves under the control of

. the performer at the front of the instrument.
-7 Bach valve-box having two apertures on
the bottom seen at 5253 in the valve-box

6o 50, and at 54—33 in:the other valve-box 51,
the apertures 52 and 54.open into the com-
artment that communicates with the bel-
lows; but the other apertures 53—355 open

" into the channels 37 and 38. The valve-box
65 50 on the right side of the channei-board be-

=s
r

ing located over the bellows m, conirols the
communication between the compartment 43
and the melody-channel 37. The arrange--
ment at the opposite side of the channel-

channel 38 communicates with the compart- -~
-‘ment 45 over the bellows », through the ap- ~
erture 46.. The bellows operated by the
right-pedal thus produces an exhausted con- -
dition in the compartment 43, the channel 37 75~
and in all the exhaust chambers e that con-
nect therewith through the-trunks or pas- -
sages at the sides of the case. And in like
manner the other bellows operated by the -
left - pedal produces a similar condition 8o
throughout the compartment 45, the chan- -
nel 38 and the exhaust chambers ff’ in the
valve-chest independently of the first men-.
tioned bellows. S e
The pneumatic conditions in the two sets 33.
of exhaust ~boxes or chambers ‘¢, f, with' '
which the power-pneumatics are connectible *
are also by this means'made variable at the: .
will of the performer; and he is enabled to* -
produce the same degree of tension in both 997,
sets of passages at the sane time, or to in-'.
crease and vary the degree of tension ineither ” - -
one, without affecting or changing the condi-
tions in the other set of passages. He is ™ |
' able, also, to increase the tension in one, and 95 -
simultaneously reduce it in the other set of -
passages. a L
" Slides 56-—57 in the valve boxes cover and
uncover the apertures 52-—54 and are con- .
nected with levers 58-—59 that have handles ;100t
60—61 projecting at the front of the caseasa
~fneans of increasing or reducing at will the .
area of the apertures. By partially closing.
or ‘‘choking” the sperture through which -
the channel 37— or 38 communicates with ghe;, 105
exhaust passage below and working the bel- "
lows with greater speed, the performer pro-'
duces a sharp and heavy action of the partie- "
ular power-pneumatic connected with the =
power at that moment by simply throwing 110
the slide full open. . - : : N
It will be noticed in the construction -
shown in Fig. 5 that the melody-chamber e :
and the accompaniment chamber f in every - "
valve - chest, “although . running entirely-115
through the register of the instrument, .are -
both divided T)y cross - partitions 62—63 »
(shown in Fig. 3) at the nuddle, and that the
divisions or sections of each passage are con- .
nected at the outer.ends of the valve-chest 120
with - the channel or spuce in the channel-
board below to-which:lie passage belongs. .~
The object of dividing the exhausting-pas~
sages and the controlling valves of the power-
prneumatics in this manner instead of Eaving 125
the exhaust chambers e, f, exteid through -
the chest from end to end, is to allow the in--
strument to play music written for the pian-
ola and piano players of that description in™ ..
which the tracker-board is provided with but 130"

board is the same, and the accompaniment- 70 - .
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one duct for every note in the register. And

for that purpose each valve-box is provided
with a slide 64 to cover the aperture that
opens into the channel beneath it, and the
two slides are connected by a system of le-

vers 63, 66 to a common-draw-stop 67.

Closing the apertures 53—>55 in the valve-
boxes at the samé time, which is done by
drawing the stop 67, has the effect to cut off
the channels 40-—42 from the exhaust-com-
partments 43—45 and connect the two com-

. partments in & direct manner through the

26

28

_valve-boxes 50, 51, with the upright passages

39—41 at the right and left ends respectively
and thus connect the right section of the
chamber ¢ with the hellows m, and the left
séetion of the chamber f with the bellows z.
‘The power.supplied from the bellows m will
thus operate all the power-pneumaties that
are connected with the section of the cham-
ber e on the right of the cross-partition 62,
while the power from the other bellows n will
supply all the power-pneumatics connected
in the section which is situated on the left
side of the cross-partitions 63 in the chamber

_ f. By this means the two sets of deflating

30

40

valves ‘in each valve-chest are dividéd be-
tween the two sources of power so that the
bellows m will control the power to operate
the upper notes, and the bellows », the lower
notes, while ~the second set of deflating-

valves.in each row situated respectively m-

the section to fhe left of the partition 62 in
the passage e, and to the right of the parti-
tion 63 in the passage f will be cut off frdm
the power for the time being. The power to
operate the intermediate valves 13 and 132
is plso supplied from the same bellows-action;
Dbt as the best results will be obtained in the
operation of this part of the mechanism when
the power to work the intermediate valves is
maintained as nearly as possible at a uni-
form tension, I have provided separate ex-
haust chambers and -exhausters for these
valves, and have divided the exhaust chests

*horizontally by partitions 69 into upper com-

partments p, with which the trunks or pas-

~ sages g, g* communicate, and lower com-

€0

- 65

~of the wvalve - chests.

partments r, from which a separate trunk or
passage 70¢ at each side of the case leads up-

. ward to compartments 70—71 in the chan-

nel-board. With theselast-mentioned spaces
the exhaust - passages or channels 25—30
and 34 are connected through the upright
passages or channels 72—73 73" at the ends
By this means the
lower sections 7 of the exhaust chests are
given a more even condition of tension than
would be obtained if the intermediate valves
were connected directly with the main source
of exhaust or suction that is necessarily un-
dergoingcontinusl fluctuationsand variations
in tension. :

The construction of the bellows-action will
be more ‘clearly understood by referring to

“flap 86 on each side.

the details, Tigs. 15 and 16, in which the
bellows for the left, or ‘‘accompaniment’
side of the instrument is seen in section in.

Fig. 15.and the bellows both for the left and

the right side-areseen in elevation in Fig. 16

without thie pedals. - "

The construction of the bellows-action for
-the left or ‘‘accompaniment” side is the du- .
- plicate of those for.the right, or ‘‘inelody”™

side, the description of one will answer for
the other." ' Lo R :
. The two bellows n, n’, are arranged for
operation on’opposite sides of a connecting

cenductor-board, and are so connectéd to the-

same pedal that one bellows is expanded and
the other is collapsed in every throw or move-
ment of the pedal.  The movable front board
of each bellows is hinged at the top in the
usual way to the stationary back-board,
which may form one’side -or wall of the con-
ductor-board, and the movable boards are
connected at the bottom: to the pedal by a
connecting-rod 77 and a bar 81 pivoted at 79
and 80, see Fig. 15. The pedal is fixed at an

‘angle from the vertical, inclining backward

upon the upper end of a rocking bar or stand-
ard 75 the lower end of which is provided
with a bearing or pivotal point 76 in a base-
plate 76" and on this point the pedal is ar-
ranged to move in an arc under the alternate

thrust and pressure exerted alternately by

the toe and the heel of the foot.

70

80

85

90

The apertures 83% in each wiovable board -
are covered by the usual flaps 83 that open

as the bellows is collapsed, to expel the air,
and close upon the apertures each time the
bellows is expanded. g

The apertures 85* in the stationary boards

862 registering with apertures of thé same .

size in the conductor-board are controlled in

100

105

the same manner by other flaps 85 excepting -

that the lower set of apertures in both sides
are situated below the partitions 69 in the
conductor-board are covered by a separate
This is the construe-
tion followed when the channel in the con-
ductor-board is divided into scparate pas-
sages to connect separately with different
sets of exhaust-conducting passages g, b, one

for the power-pneumatics, and the other to’

actuate the pneumaitics of the Intermediate
valves as before described.

110

115

The bellows be- ~

ing separately connected in this manner to -

the right and left pedals are each double-

acting, that is one side is drawing on the con- |

ductor-board channels as the .other is being
collapsed to expel the air in both the forwar

and the return throw of the pedal s, the effect
‘of which is to obtain a powerful exhaust-
ing action from & velatively slow motion of
the pedal, and also.a quick and delicate re-
sponse and change in the degree of tension
or exhaust force in the connecting passages
between the conductor-board and the ex-

haust = compartments in the valve-chests

130
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" above to the movements of the pedals. The
-conditions in the two sets of compartments

and passages are thus brought under the con-
trol of the performer to such an extent or de-
gree that the tension existing in all those

which are connected with the same set of

bellows can be varied irstantly in a higher or
lower degree with respect to the conditions

obtaining in the other set of 1passa-ges by one.

or more throws of the pedal or-by working
one-pedal more rapidly than the other.

TEe instrument is to -be provided with
the necessary motor to move the perforated

. note-sheet, and with the usual means and

15

.25

30

35

40

45"

devices for regulating and varying the speed -

of the'sheet to change the tempo of the piece
being playved: but as these attachments are
already in use.and their construction well
known, no detailed description or illustration
of sueh parts is considered necessary to a
clear understanding of my present inveation.

The parts and mechanism being thus con-
structed and combined the operation of the
instrument is as follows :—};‘he performer
seated in front of the instrument sets up a
condition of exhaust in all the passages and
compartments that are connected with the

“two sets of bellows 7 and », by working the

right and left pedals. All the ducts in the
tracker-board being covered by the note-
sheet at that time, the diaphragms 28—28*
of each set of valves 12 and 122 remain in a
state of collapse, and the pneumatics 22 and
22* of each set of valves 13 and 13* are con-
sequently deflated; so that the two passages
23, 232 leading to the compartment 31 are
open to the exhaust or suction in the ecommon
passage or channel 25-and the pneumatic 6 is
collapsed. Now if the duct communicating
with the conductor 14 be uncovered, the at-
mosphere is admitted under the diaphragm

28; orif the other conductor 142 of the mech-.

apism belong to the same power-pneumatic
be opened to the atmosphere by uncoverihg
the duct to which that conductor is con~

- nected, the diaphragm 282 of the other valve

50

55

.-60

122 will be inflated. In the one case it will

be evident that the deflating valve 7—8 will’

be operated and the power-pneumatic will
be connected with the exhaust produced by
the right bellows m through the melody-side
of the valve-chest; while in the other case,
the valve 7¢ 32 will put the same power-pneu-
matic in communication with the exhaustas
supplied from the left-bellows n through the
accompaniment-side of the chest. "The note-
sheet therefore operates to select and place
any note in action according to its location in
the composition, whether in the air or the
harmony, while the performer by his control

" of the pneumatic power through the pedals

varies the tension in-either or both sets of
passages according to the requirements of

- the plece.

85 -

Variations in the force and expression of

S TR .

"sical instruments, of a power-pneumatic op-

805,235 . 4

notes and passages contained in the accom-
panimént ag well as in the melody of the
piece are produced at will by sworking the one
pedal faster or slower than the other; or the’

same tension may be produced at will -in 7

both sets of passages where the composition
calls for increased power as in playing runs,

cchords and passages where a considerable

number of notes are struck at the same mo-

ment. . ) - ‘75
Having thus fully déscribed my invention- .

what I claim as new herein and desire to se-
cure by Letters Patentis,
1. The combination with a striker for mu--

sical instruments of a power-pneumatic oper- go,

ating the striker, two separate éxhaust-
chambers, valve-mechanisms separately con-
trolling the communication
ower-pneumatic and each exhaust-chan-

yetween ths

er, pneumatioally-operated means for-se- g3

lecting and actuating either of said valve-
inechanisms to put the power-pneumatic
in communication with one or the other of
said exhaust-chambers, and means for vary-
ing at will the tension in either exhaust-
chamber above or below that in thc-other
exhaust-chamber. -

o

2. The combination-with a striker for mu- -

sical instruments of a'power penumatic oper-
ating the striker, two separate exhaust cham-:
bers, valve mechanisms separately control-

95 .

ling communication  between the power-

preumatic and each exhaust chamber, pneu-

matically operated means for selecting -and .~ -~

actuating either of said valve mechanisms
to put the power-pneumatic in communica-
tion with one or the other of said exhaust
-chambers, and exhaust means for varying at
will the tension in either of sald exhaust.
chambers above or below that in the other
exhaust-chamber. . :

‘3. The combination with a striker for mu--
sical instruments, of a power-pneumatic for

o%)era»t,ing the striker, two separate exhaust .
c

ambers, valve mechanisms arranged to
separatelys control communication between
the power-pneumatic and each of. said ex-

100
105

110

haust chambers, means in each of said cham--

bers for operating satld valves and a tracker
board and note sheet for controlling said
valve mechanisms. _

4, The combination with a striker for mu-
sical instruments, of a power-pneumatic for
operating the striker, two separate exhaust
cﬁambers, valve mechanisms arranged to sep-
arately control communication between the

115

120

power-pneumatic and each of said exhaust.
chambers, a tracker board and an independ- -

ent set of valve mechanisins and means in
each of said chambers for opermating said
valves controlled by said tracker board and a
note sheet for operating said valve mech-
Anisms. . .

5. The combination with a striker for mu-

125

130.



erating the striker, two separate exhaust
chambers, valve mechanisms separately and
independeatly controlling communication
between the power pneumatic and each ex-
5 haust chamber, pneumatically operated

means for seleeting and actuating either of.

said valve mechanisms independent of the
other to deflate the power pneumatic by pui-
ting it in communication with: ene_or the
10 other of said exhaust passages, whereby the
power-pneumatic may be inde
erated by either exhaust cham

© simultaneously. ,
6.. The combination with a striker for mu-
15 sical instruments, of a power-pneumatic op-
erating the striker, two separate exhaust
_chambers, valve-mechanisms separately and
‘independently controlling sommunication
betvreen the power pneumatic and each ex-
20 haust chamber, pneumatically operated
wmeans for selecting and actuating either of
said valve mechanisms independent of the
other to deflate the power-pneumatic by put-
ting it in communication with one .or the
25 other of said exhaust passages, and means in
addition to the deflating mechanism for au-
tomatieally inflating the power-pneumatic
after the latter is cut off from the exhaust,
whereby the power-pneumatic may be inde-
sendently operated by either exhaust cham-

{mr or by both simultaneousiy.

" 7. The combination with pneumatically
_operated key-actuating devices, of a tracker
“board two separate exhaust-chambers, valve-
35 mechanisms controlled through said tracker-

board and a note-sheet for selecting and put-
_ting the key-actuating device of any note
" throughout the register in communicafion
with one exhaust chamber and the key-ac-
40 tuating device of any other note throughout
the register in communication with the other
exhaust chamber, and separfate means inde-
pendently controlled. by the performer for 1n-
creasing or diminishing tlie tension i either
45 exhaust chamber without affecting the ten-
sion in the other exhaust chamber, whereby
the performer is enabled to accentuate by
means of either exhaust chamber.
8. The combination with a series of key-
56 strikers for a mechanical musical instrument,

er or by both

30

including a power-pneumatic to each striker-

operating by alternate deflations and infla-
tions to actuate the strikers, of two separate
exhaust chambers, valve mechanisms sepa-
55 rately controlling communication between
every power-pneumatic and said, exhaust
chambers, a set of selecting valves operating
to connect any power-pneumatic in the series
with either one of said exhaust chambers,
0 and pedal operated means for separately end
independently varying the tension in either
exhaust chamber at will above or below the
tension existing in the other exhaust cham-
ber, whereby the performer is enabled to ac-

|

‘deflating valve mechanisms

endently op-

' 895,235

_centuate by menans of either exhaust cham-

ber.’ . ) S

9. In & mechanical musical insiTument a
series of key-actuating devices each operat-
ing independently of all the others, and each
including a power-pneumatic, of two sepa-
rate deflating means variabie as to tension,

trolling the communication ef the power-
pneumatics with either. of said deflating
means, inflating valves controlling the com-

63

.'-0

-

separately con- .

-3
o

munication -of the power-pneumatics with

the atmosphere, a tracker board means con-
trolled by said tracker-board and a traveling
note-sheet for selecting and opersting one or
the other of said deflating means, and pneu-
matically-actuated means controiled by both
deflating “valve mechanisms for openmg or
closing the inflating valves, in time with the
mnovements of either deflating valve ‘mech-
anism. _ ,

10. In a mechanical musical instrument,
pneumatically operated key - ectuating de-
vices, two separate exhaust-chambers, & bel-

80

lows to each: exhaust chamber, and means”

for exhausting

and controlling each bellows o

independently of the other so that the ten-\\

sion in one exhaust chamber can be in-
creased or diminished without affecting the
tension in the other exhaust chamber.

11. The combination with a seties of pneu-
matically-actuated devices each ada}ited to
operate a single sound-producing mechanism

3

N
\
9

in & musical instrument and including a

Eower—pnpum:}tic.operatmg the sald device
y variations In air-pressure, of two separate
exhanst chambers, valves separately control-
ling the communication between each ex-
haust-chamber and each of said power pnen~
matics, and separate means indepen ently
controlled by the performer for
Jiminishing " the tension in either exhaust
chamber without affecting the tension in the

3

increasing or |

other exhaust chamber, whereby- the per-.

former is enabled to accentuate by means of
either exhaust chamber.

12. In a mechanical musical instruraent,
the combination with key-actuating devices
including power - pneumatics individual
thereto, of a valve-chest having two separate
oxhaust chambers, a separate channel to
every power-pneumatic communricating with
the atmosphere through a velve-controlled
opening, apertures through which it commu-
nicates separately with the said exhaust

chambers, deflating valves conirelling the.

said apertures of communication, a tracker
board: means operated poeumatically
through said tracker-board snd traveling
note-sheet: for selecting and operating either

“one of the said deflating valves, and means

simultaneously operafing the vaive that con-
trols communication of the common-channel
with the atmosphere. i
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13. In a mechanical musical instrument, ]

the combination with key-actuatmo devices
tncluding” pOwWer - pneumsa tics
thereto, of a valve-chest having two separate

5 exhaust chambers, a sepqrate channel to

every power-pneumatic comnvaunicating with

the atmosphere through a valve-controlled
. opening, apertures through which it commu-
_ nicates separatelv with the said exhaust-
10 chambers, deflating valves controlling the
said apertureb -of communication, a tracker
board - mweans

note-sheet for selecting and operating either

15 one of the said deﬂatmo valves, and means

q:pu}taneously opelatmf‘ the valve that con-

irals communication of the common-channel

with the atmosphere, said means operating

to open or close the channel to the atmos-

20 phere when either of the deﬂaung valvbs is
actuated.

14. In -a mechanical musical mstrument
the combination of power-pneumatics and
keyv-actuating devices, of two separate ex-

25 haust chambem, including valves separately
conirolling  the communication of eac
power - pneumatic with the said exhaust
chambers, and separate -means independ-
ently controlled by the performer for in-
3@ ereasing or diminishing the tension i either
E’.‘XD.JUbt chamber thhout affecting the ten-
sion in the other exhaust chamber, whereby
the performer is enabled to accentuate by
means of either exhaust chamber.
85 15 A valve-chest for pow r-pneumatlcs
having a plurality of channels each individ-
=2l 1o a powex—pneumatlc, two separate ex-
‘hazst chambers; a’ deﬂatmg—valve to each
exhaust chamber, sep%rately controliing the

46 communication of the power pneumatic with-

tha corresponding exhaust-chamber, pneu-
maticelly actuated means for separately op-
erating the deflating- valves, intermediate
valves controlling said valve - operating
45 means, en inflating-valve to each power-
sneumatic. means for selecting and operat-

7 said deflating valves and also opemtlnfr

n_;__

N the inflating valve.

15. A velve-chest for power pneumatics

‘50 having a plurality of channels ech individ-
wusl to 8 nower—gneumahc, two separate ex-
hanst-chambers, a deflating valve to each
exhaust chamber, separately controlling the

eommunication of the power-pneumatic with-

55 the corresponding exhaust chamber, pneu-
maztically actuated means for separately op-
erating the deflating - valves, intermediate
walves controlling “said - valve- operating
means, an mﬁ&tmu valve to each power-

znenmatic, means for Selecting and operat-
mz \81d deflating valves, and. also operating
iha inflating-v alve, and means for increasing
o *educmw the degree of tension in“either ex-

_ haust chamber elther above or below ths con-
65 didonsexistingin the otherexhaust cnamber

(1]

-individual |

‘operated pneumahcallv,
through said tracker-board and traveling.
nected with «

Jinstrurpent ks

" companimens
[t

- 17. A velveshsst.for power-pneumatics
having two seperzie exhanst-chambers, two

deflatmmg-valves o

every power—pneumatlc

eraratel}' cont g the eommunication of

the pneumatiz = he exhaust chambers, 79

an inflating-veive w each power-pneuimnatie, . .

a tracker bosrd mneans controlled by said

tracker-toard zmd 3 oot e=heet uperatmg to

select and setusie ‘:z ar of the deflating-

valves, means anen at the inflating valve. 75

to open_or ele same in time with the

actuation of tZ zrted defating-valve, two

sources of tensioz «r exhanst separately con-
e exhaust chambers, and”

t»andeuﬂv countrolled by 80

creasing or diminishing

iy e::n,:.ast chamber with-

out affecting the zension in the other exhaust .

chamber, wherehw the performer is enabled -

to aceentuste by mmeans of either exhaust 35 :

chamber.

18. In a Dm—'r"'“ﬁuca_gv-actuatod musical
instrument havirza plurslity of power-pneu-
matics and saurd- mmcmb devices oper-
ated thereby fura rezisier of notes, a melody- 90
channel, an s«
sages separately
all the power-p
ister with the s=
ling communics
pneumatic and &
valve separatel
between each ¢
companiment -e;
trolled selectings
valve, an exhazs
and means for ¢
rately of the og
speed to prodm
ing conditinns ¢
ditions m the gz
© 19, In & poe

o,

separate mesps
the performer
the tension in &

. a valve contro -
ween each power- 95-
v channex a second -
troiing communication
ratic and the ac-~-
pzenmatically cons
umhznbdence teeach 100
ws 1o each channel

ing one bellows sepa-

at varving rates of -
dy-channel vary-

vz or below the con- 105
ment channel.
—nctuated musical
fyof pow er-pneu-
cing devices oper-

.ck ef note:, a chan- 110

matics and «
ated therebyw

chout the register -
valve eo'm-olhno 115
zach power-pneu-
~channel, a second
?’f‘ T commz-mLauon
natic and the ae-
‘pmeumaticaily con- 120
ating devices to
ows to ezch chan-
ng one bello\\s

powex -pHeu:
with the s

trolled select
each valve ar e
nel and mes
separuelv of
of speed s,o»

Ting - sbove or
belo':f the eOIITIaImS I accompam'ment-
channel. - -

20, In & pmew s-actuated musu:al :
mstrumem haw ziity of po*&‘er—pﬁ’eu“ 130’
-
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\~\;1i;at,ics and sound preducing devices oper-
"\ ated thereby for aregister of notes, a melody-
‘channel, an sccompaniment - channel, pas-

sages separately and individually connecting
all  the power-pneumatics. throughout the

register with the said channels, an inflating-.

valve to each power-pneumatic, a valve con-
trolling'’communication between each power-
pneumatic and the melody chaniiel, a second
valve separaiely controlling communication
between each power-pneumatic and the ac-
companiment - channel; pneumatically con-
trolled selecting and actuating 'devices to
each valve, an exhaust-bellows to each chan-
nel and mexzns for operating one bellows
separately of the other at varying rates of
speed to produce in the meiody-channel vary-
ing conditions of tensicn zither above or be-
low the conditions in the ‘accompaniment-
channel. %

21. In.a pneumatically-actuated musical
instrument having a plurality of power-pneu-
matics and sound-producing devices oper-
ated thereby for a register of notes, a chan-

nel-board containing a melody-channel,‘\and

an aecompaniment-channel, passages sepa-
rately and individually connecting ail the
power-pneumnatics throughout the register

with the said channels, an inflating-valve to"

each power-pneumatic, a valve controlling
communicatzon between each power-pneu-
matic and the melody - channel, a second
valve sepsarately controlling communication
between each power-pneumatic and the ac-
companiment - channel, pneumatically con-
trolled selecting and sctuating devices to
each valve, an exhaust-bellows to each chan-
nel and means for operating one bellows
separately of the other and at varying rates
of speed to produce in the melody-channel

=

varying conditions of tension either above or

below the conditions in the accompaniment-

channel. )

22. In a preumstically-actuated musical
instrument, s plurality of power-pneumatics
and sound-producing devices operated there-
by for a register of notes, a melody-channel,
snd an aceompsaniment-channel, passages
separately . and incividually conmecting all
the power-pnenmatics throughout the regis-
ter with the said chaunels; pneumaticaﬁy—
acinated means operating to separately con-
nect. each power-preumatic with the said
channels, & tracker board means controlled
through said tracker-board and a note-sheet
for selecting and bringing into action either
of said connesting means with respect to any

mote in the register to connect the power-
preumatic of that note with either the mel-

ody-channel or the sccompaniment-channel,
and means ccatrolled by the performer for
varying the zension or degree of exhaust in
either channel separately and either above or
bélow the tension in the other channely,

. .5'(' P
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23. In a pneumatically-actuated musical
instrument, a plurality of power-pneumatics
and sound-producing.devices operated there-
by for a register of notes, a channel-board
| containing a melody-channel, and an accom-

animent-channel, passages separately and
individually' connecting all the power-pneu-
matics throughout the register with the said
rhannels, pneumatically-actuated means op-

neumatic with the said channels, a tracker
oard means contrelled through said tracker-
hoard and a note-sheet for selecting and
bringing into action either of said connecting

ter to connect the power-pneumatic of that
note with either the melody-channel or the

trolled by the performer for varying the ten-
sion or degree of exhaust in either channel
separately and either above or below the ten-
sion in the other channel. :

24. In a pneumatically-actuated musical
instrument, a plurality of power-pneumatics
and sound-producing devices operated there-
by for a register of notes, a melody-channel,
and an accompaniment-channel, passages

the power-pneumatics throughout the regis-
“ter with the said channels, an inflating-valve
to every power-pneumatic, pneumatically-
actuated means operating to separately con-
nect each power-pneumatic with the said
channel, a tracker board means controlled.
through said tracker-board and a note-sheet
for selecting and bringing into action either
of said connecting means with respeet to any
note in the register to connect the power-
prneumatic of that note with either the mel-
ody-channel or the accompaniment-channel,
and means controlled by the performer for
varying the tension or degree of exhaust in
either channel separately and either above or
below the tension in the other channel.

instrument, a plurality of power-pneumatics
and sound-producing devices operated there-

containing a melody-channel, and an accom-

individually connecting all the power-pneu-
matics throughout the register with the said
channels, an inflating-valve to every power-
pneumatic, - preumatically actuated means
operating to separately connect each power-

neumatic with the said channels, a tracker
"anrd means controlled through said tracker-
board and a note-sheet for selecting and

means with respect to any note in the regis-
ter to connect the power-pneumatic of that
note with, either the melody-channel or the
accompaniment - channel, and -means ‘con-

| trolled by the performer for varying ti> ten-

erating to separately connect each power--

means with respect to any note in the regis-

by for a register of notes, a channel-board .

animent-channel, passages separately and.

65

70

accompaniment - channel, and means ¢on- -

85

90

separately and individually connecting all -

95
100

'105

25. In‘a pneumatically-actuated musical .

110

115

120

bringing into actton either of said connecting .

125
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sion or dezree of exhaust in either channel
separately and either above or below the
tension in the other channel. _
26. A valve-chest for power-pneumatics
having two separate exhaust chambers of
varying degrees of tension, a channel for
every power-pneumatic through which the
power pneumatic is connectible with either
exhaust chamber, deflating valves separately
controlling such connection, an inflating
valve in said channel having a' controlling
valve, pneumatically actuated means for

selecting and operating the valve of one ex-

haust chamber separately of the valve of the
other exhaiust chamber.

27. A valve-chest for power-pneumatics.

having two separate exhaust chambers of

varying degrees of tension, a channel for

every power-pneumatic through. which the
power-pneumatic is c_onnectibfe with either
exhaust chamber, deflating-valves sepa-
rately controlling such connection, an inflat-
ing valve in said channel having a controlling
valve, pneumatically actuated means for se-
lecting and operating the valve of one ex-

_haust chamber separately of the valve of the

30

35

40

45

E0

on
w

o

other exhaust-chamber and means for open-
ing and closing the inflating valve in unison
with the movements of either deflating-
valve. o . o

28. The combination of a power - pneu-
matie and striker, two, separate exhaust
chambe:s and valve mechanism arranged to
separately control communication between
the power-pneumatic and each of said ex-
haust chambers, and a pneumatic in each of
said exhaust chambers arranged to control
said valve mechanism. - o ’

29. The combination of a power - pneu-
matic and striker, two separate exhaust
chambers, valve mechanism arranged to
separately control communication between
the power-pneumatic and each of said ex-

_haust ehambers, means in each of said cham-

bers for operating said valves a storage bel-

lows for each exhaust chamber and inde-
pendent exhaust mechanism for each storage
ellows. - - '

30. The combination of a power pneu-
matic and striker, two separate exhaust
chambers, wvalve inechanism arranged to
separately control communieation between
the power pneumatic and each of said ex-
haust chambers, a channel communicating
with one exhaust chamber, a separate chan-
nel connected with the other exhaust cham-
ber, a bellows for each of said channels, and
independent exhaust mechanism for each
bellows. _ '

31. The combination of a pneumatic and
striker, two separate exhaust chambers, a
channel connecting both said exhaust cham-

bers with said pneumatic, valves in said

channel controlling communiecation between

said pneumatic and each of said exhaust

exhausting air from said

| chambers having diffen
means for operating =eid valves independ-.
-ently. ’

ax

chambers, and pneum=tics in each of said ex-.

haust. chambers arrsmzed to control said

:valves.

32. The combinstien of a pneumatic and

striker, two separate exhaust charnbers, a
? t]

bers with said striker pneumatic, valves in

said -channel controlli=z communication be-.

tween said striker pnemmatic and with each
of said exhaust chamk=rs, means within &sid
chambers for actustinz s=1d valves an inflat-
ing valveé arranged to zJmit airinto said con-

e

actuating said-inflatimz walve.

33. The combinaticn with a sluralllity.off
with sepa-.

power pneumatics ezeh connecte
rate exhaust chambers. said exhaust cham-
bers extending horizozazily lengthwise of the
register and passing ezch other, means for
e=xhaust chambers, a
valve chamber interpased between each of
said exhaust chambers znd the said means of

4 = d 70
channel connecting beih said exhaust cham- .

75

necting channel, and pneumatic means for

80

85

extigust,-and & valve in each of said valve .

chambers adapted to eunirol communication

between such exhaust chamber and the said g
mesans of exhaust and means under the con--

trol of the operator for scrurately adjusting

the relation of exhaust in the exhaust cham-

bers. o ‘
34. The ¢ombinatiom with a

k Hlurality of
power pneumatics eack connecte

independ- -

ently with separate ezhaust chambers, said -

exhaust chambers emendin% horizontall
lengthwise of the regisier and passing eac
other, means for exhamsring air from said ex-

haust chambers, a velwe chamber interposed.

107"

between each of ssid exhaust chambers and
the said means of exkhaust, and a valve in -

each of said valve chaezbers adapted to con-

trol communication between such exhaust

chamber and the said mreans of exhaust and
means for accurately wdiusting the relation.
of ‘exhaust in the exkaust chambers, said
means being under the control of the opera-
tor. '

35. A pneumatic nvstor for an automatic -

or mechanical musical mstrument or player;
a plurality of exhaust ports in communica-
tion with said motor. separate controlling
valves for the ports: a separate exhaust-
chamber for each port. the several exhaust-

36. A pneumatic mxetor for an automatic
or mechanical musical instrument or player;
a plurality of exhaust
tion with said motor. separate controlling-
vilves for the ports: = separate exhaust-
chamber for each port. the several exhaust-
chambers having differsnt air-tensions; and.
means for operating sizad valves singly or in
combination. :

-37. In a pneumatiz
matic or mechanical =

=ction for an auto-
n=cal instrument or

REE)

m1 air tensions; and

iy
~

ports in communica- .
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layer; & pneumatic motor a plﬁrality of ex-

aust ports in'communication with said mo-
tor; separate controlling valves for said
orts; an inlet for inflating the motor, the

mlet having a valve normally open, and op--
erative for ingress of air only when the ex-:.
haust- ports are_all closed; a separate airZ

chamber for edch exhaust port, the several
air-chambers having different 'air tensions;
and means operated by a pneumatic tracker
and perforated music-sheet, for operating

the exhaust port valves singly or in combi-

nation. , . . .

38. A pneumatic motor for operating a
single note-key of an automatic or mechan-
ical musical instrument or player; exhaust
ports in communication with the motor; &
separate air-chamber for each port, inde-
pendent valves for said poerts the several air-
chambers having different air tensions.

39. A pneumatic motor for operating a
single note-key of an automatic or mechan-
ical musieal mstrument or player; two or

‘more exhaust ports in communication with
the motor; a separate air-chamber for each |

port, the several chambers having air of dif-

ferent tensions; valves for all the ports; and

means for operating the valves, singly or in
combination,

40, In an automatic or mechanical musical
instrument or player, a pneumatic motor; a
tracker having a group of apertures for con-

trolling & moto: for operating a single sound- .

roducing device; each of the apertures hav-
ing an independent air-channel with mcans
for operating the motor; a plurality of inde-

Eendent air-chambers the means controlled’

y one of the group of apertures operating

the motor with air-exhaust of one tension;

and the means controlled by another of the

group of apertures, for operating the motor

with - air-exhaust of a different tension.

41.. The combination of a pneumatie, inde-
pendent valves controlling said pneumatic, a
tracker-board and a single rocking valve con-
trolled by said tracker-board and automatic-
ally alternately opening and closing ports
communicating with the pneumatic.

42, The combination of a pneumatic,inde-
pendent valves controlling said pneumatic, a
tracker-board and a valve controlled by said
tracker-board and automatically alternately
controlling -ports communicating with the
pneumatic. - ,

43. A pneumatic motor for an automatic
or mechanical musicsl instrument or player,
a plurality of exhaust ports in communica-
tion, with said motor, separate controlling
valves for the poits, a separate exhaust
chamber for each port, the several exhaust

chambers- having different. air tensions, |

means for operating the valves independ-
ently, a reservoix for each exhaust chamber,
and exhausters for said reservoirs. .

" .44, The combination with a striker for

. 895,235

musical instruments, of a power-pneumatie
for operating the striker, two separate ex-
haust chambers, separate mechanisms ar-
ranged to control communication between
the power pneumatic and each of the ex-
h&ust.chmn{;ers respectively, and means for
operating said mechanisms. :

70

-45. The combination with a striker for -

musical instruments, of a power-pneumatie
for operating the striker, a plurality of ex-
haust chambers each containing a valve
mechanism for said power pneumatic to

cause the power pneumatic to be operated

from either of said chambers.

46. The combination of a pneumatic with
a port leading therefrom, and a plurality of
ports communicating therewith, valves con-
trolling the last-mentioned ports, and a valve

80

interposed between the first mentioned port .

and the other ports and automatically alter-
nately opening comuinunication between the
first-mentioned port and one of the other
ports and simulfaneously closing communi-
cation with the other and a tracker-board
controlling said valve. , '

47. In a device of the character described,
the combination of a main pneumatic, a
tracker board provided with separate ducts

85

90

for controlling theme notes and accompani- -

ment notes distinctively as such, and inter-

mediate actuating devices connected with
said main pneumatic and with said separate
ducts, -separate expression boxes for con-
trolling the loudness of the theme notes and
of the accompaniment notes distinctively as
such, and means controllable at will for grad-
ually changing the condition of said expres-
sion boxes independently of cach other.

10

48. In an apparatus of the character de-.

seribed, the combination of a main pneu-
matic, separate mechanisms connected there-
with for causing the same to strike a theme
note or an accompaniment note distinctively
as such, separate expression boxes connect-
ed with said mechanisias respectively, and
means controllable at willfor gradually open-
ing and closing said expression boxes inde-

pendently of each other, so as to vary the ex- -

pression of the note struck.

49. In an apparatus of the character de-
scribed, the combination of a main pneu-
matie, separate meéchanisms connected there-
with for causing said main pneumatic to

10

11

11

strike a theme note or an accompaniment -

note distinctively as such,. separate expres-
sion’ boxes for varying the loudness of the
note thus struck, and means controllable at
will while the device is in action, for control-
ling said expression boxes independently of
each other. .

50. In a device of the character deseribed
the combination of a tracker board provideci
with duets arranged in pairs, one duct of
each pair being adapted to coanfrol a theme
note only and the other duet of each pair be-

12

13
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~ as to act selectively upon the separate ducts’

device, for

10
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ing &da]pted to control sn accompaniment -

note only, a.music sheet provided with per-
forations so disposed relatively to sach other
of each pair, and separate mechanisms con-
trollable at
gradually varying the independ-
ent expression of-the theme notes and of the
accompaniment notes distinctively as such.
- 51. In a device of the character described,

- the combination ‘of means for- striking the

-. theme notes and

15

20

- relative position thereof in the musical scale.
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et

relative
‘independently of each other during

_ation of the

_duct of each

Iment note distinctively as sueh, a pair o

the _combination. of
-striking the theme notes and the accompani-

thereof in the

musical scsle,
and means, contrellable at will

while the de-

viceisinaction, for gradu ally changing the ex-

pression of said accompaniment notes as a
whole, inde endently og seid theme notes, so
as to give the operator complete control, at
all times, over the volume of sound of said

accompanimeant notes independently of the

52. In a device of the character described,

 the combination of s tracker board, pneu-.
‘matic connections extending therefrom and

suitably disposed for governing the sounding
of theme notes and’ accompaniment notes
distinctively as-such, independently of the

scale, and variable tension devices separately
connected with different groups of said pneu-
matic connecticns and coatrollable st will

the oper-

expression of the theme notes and the ac-
compsaniment notes independently of the rel-
ative position thereof in the musical scale.

. 83. In an apparatus of the character de-
seribed, the combination of g tracker board
provided with ducts arranged in pairs, cne
pair serving a theme note and
the other duct thereof serving an accompani-
pri-
mary pneumatics connected with said dlf(.ts
individually, a pair of secondary pneumatics
connected individually with sai primary
pneumatics and controllable thereby inde-
pendently of each other, a pair of
exhaust boxes provided with valves con-
trolled by said secondary. pneumatics re-
spectively, a pair of expression boxes which

_Tespectively and independently control the de-

ree of exhaust of said exhaust boxes, means

- for changing at will the condition.of said ex-

pression boxes, independeﬁtly_of each other,

during the playing of the music, and & main
pneumtic, arranged to be connected with"

either of said exhaust boxes and through
the same with either of said expression
boxes respectively, so as to be controllable
therebv. ’ k

54. In 4 device of the character described,
means for selectively

ment notes distinctively as such, independ-

will during the operation of the .

the accompaniment notes
[distinctively as such, independently of the
" relative position

osition of said notes in the musical

‘the said

device, for governing the relative .

separate-

forations disposed selectively

ently of the positions of said notes relatively
‘to each other in the musical )
-arate mechanisms, controilable 8t will during-
the operation of the device, for gradually but
separately changing. the expression of ssid.
theme notes and of saj

T

scale, and sep-

70

said accompaniment . -

notes, as such, independently of each other. -

55. In a device of the character (leseribed

the combination of a tracker board provided -

with separate ducts for controlling theme and
accompaniment notes as such, inde endently
of the relative _positions occ'upie({) by said
notes in the musical seale, a music sheet pro-
vided with perforations so disposed as to act
selectively as between said theme ducts and
said accompaniment ducts,
o_%f;ltated mechanisms, controllable at will

while the device is in action, for gradually

changing, independently of each other, the
expression of said theme notes as a whole and

of said accompaniment notes as g whole,

and manually

75
80"

85.-

- 56. In a device of the character describéd,' .

the combination of a tracker board, provided
with a pair of ducts, separate pneumatic con-
uections extending from the respective ducts
of said pair to two separate primary pneu-
matics, sé
nected with said primary pneumatics respec-
tively, separate exhaust boxes provided with
puppet valves controlled by.said secondary
pneumatics, a main pneumatic controlled by
uppet valves and operated by said

exhaust hoxes, and means controllable at

90 -

arate secondary pneumatics con-. -

85

will while the device is in action for varying. .

the tension of said separate exhaust boxes in-
dependently of each other. ; .
57. In a device of the character described, .

100

the’ combination of mechanism for striking

notes on a musical instrument, separate ex~

pression boxes connected with said mechan-
Isty and provided with connections for con-
trolling tge volume of sound of said notes as
theme notes or as accompaniment notes re-
spectively independently of the relative posi-
tion of said notes in the musieal scale, and
separate mechanisms each controllable man-
u'aIfly while the device is in action for varying .
at will the respective conditions of said ex-
pression boxes independently of each other,
58. Tn a device of the character described,
the combination of 2 main pneumatic, a pair
of separate secondary pneumatics connected.
therewith, and adapfec respectively to cause
said main pneumatic to strike a theme note

Or an accompaniment note distinctively as

such, and mechanism common. to both  of
sald secondary pneumatics
either thereof for allowing said main pneu-
matic to recover its normal position- after
striking a note, . :

59. In a device of the character described, -
the combination of a tracker board, having
ducts disposed in pairs, each pair serving a

105

110 -

115

.

and actuated by

1287

single note, a music sheet provided with per- -

with reference

130 °

120 -,
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" to the individual ‘ducts of s pair, primary

[+

sion boxes,

pneumatics disposed in pairs, and each con-
nected with a single duct, secondary pneu-
matics disposed in pairs and each connected

‘with a primary pneumatic; separate exhaust

chambers, and separate mechanisms, con-
trollable independently of each other while

the apparatus is in action, for varying at will

the air pressure of the respective exhaust.

chambers. :

60. In an apparatus of the character de-
seribed, the combination of a tracker hoard
having ducts disposed in pairs, each pair

serving a single note, a music sheet provided

with perforations disposed selectively with-

reference to the individual ducts of a pair, &.

pair of exhaust boxes, a pair of expres-
and separate manually operated

" ‘mechanisms for varying at will the air pres-

25

30
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sure of either of said exhaust boxes of a pair
independently of the other exhaust box of a

pair. . A
61. ‘%n an apparatus of the character de-
seribed} the combination of a tracker board

having ducts disposed in pairs, each pair
serving a single note, a music sheet provided
with perforations disposed selectively with
referencéjt&;the individual ducts of a pair,
primary pneumatics disposed in pairs, and
each connected with a single duct, secondary
pneumatics tisposed in pairs and each con-
nected with a8y primary pneumatie, exhaust
boxes each capzf{)le'?‘gf being connected with a
main striking pneumatic, and means for

varying at will while the apparatus is in ac-

tion the air pressure of said exhaust boxes in-
dependently of each other: ) ]

62. In an apparatus of the character de-
seribed, ‘the combination of a tracker board

rovided with ducts arranged in pairs, one

uct of each pair serving a theme note, and
the other serving an accompaniment note,
distinctively as such, primary pneumatics
connected with said ducts individually, and
controllable thereby independently of-each
other, a Yh\mlity of ‘Secondary pneumatics
connected Separately with ‘said
preumatics, a plurality of exhaust boxes, a
plurality of puppet valves, operated by said
secondary pneumatics, and means control-
lable at wilF while the device is in action for
changing the tension of said exhaust boxes
indepenﬁently' of each other, and a single
main pneumatic connected separately by the
operation of said puppet valves with one or
the other of said exhaust boxes, and con-
trolled independently thereby, for striking a
theme note or an accompaniment note dis-
tinetively as such.

63. In a device of the character described,
the combination of means for selectively
striking the theme notes and the accompamn-
ment notes distinctively as such, independ-
ently of the relative position of said notes in
the musical scale, and means for varying at

‘matics connected with

rimary

895,235 -

will while the music is being played, the vol--
ume expression of said theme notes as a

whole and said accompaniment notes as &
whole, independently of each other. - -

. 64. In a device of the character described,
the combjnation of a main pneumatic for
striking a note, a. pair of separate auxiliary
pneumatics connected with said main pneu-
matic for deflating the same,
connected with both of said auxiliary pneu-

70 -

and a valve .

75 -

matics and free to be actuated by either of .

them for inflating said main pneumatic.
© 65. In a device of the character described,

the combination of a main pneumatic for

striking a note, a pair of auxiliary pneu-
said main pneumatic
for seperately actuating the same in one di-
rection of its movement, a single valve for

80

actuating said main pneumatic in the other -

direction of its movement, and a connection
from said single valve to said auxiliary pneu-
madtics. :

85

66. In a device of the character described, -

the combination of a main pneumatic, auxil-
iary pneumatics connected therewith: for
separately deflating the same, a member -

90

common to both of said auxiliary pneumatics -

for inflating said main pneumatic, and means

for connecting the said auxiliary pneumatics

with said member.: o
67. In an automatic playing attachment

@

65

for musical instruments, the combinatjon of
a main pneumatic and a tracker board hav< -
ing two channels for controlling said pneu-|

matic, connections whereby one of said chan-
nels effects the operation of the main pneu-

matic under low tension and connections:’

whereby the other channel effects the opera-
tion of the main pneumatic under high ten-
sion. ' -
. 68. In an sutomatic piano player, the
combination with powet pneumatics and key
operating devices, of & pair of pressure cham-
bers, valves between each of said chambers
and each of the power pneumatics whereby
each power pneumatic may be connnected
to each pressure chamber, and means under
the control of the operator for accurately ad-
justing the relation of pressure in the two
chambers. )
69. In a piano player, the combination
with a divided
dependent trun

sconnected thereto and hav-

10

v

P

\

\

1

1

'[i\neumat-ic chamber, of the in<"\

ing orifices, suitable controlling valves for the

orifices, and independent exhaust reservoirs
communicating. with each trunk, and ex-
hausters for -each reservoir, and means for
operating the exhausters as and for the pur-
pose spe-fied. N

70. In a piano player, the combination
with a divided pneumatic chamber,.of the in-
dependent trunks connected thereto and.
having orifices, suitable controlling valves

for the orifices, and independent exhaust res~.
ervoirs communicating with each trunk, and
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exhausters for each reservoir, the pedals, the ! the expression: of the particular note struck -

rods connecting the ends of the exhausters to | by said main pneumatic, and means formak- =

the ends of the pedals as and for the purpose ; ing and breaking: ¢ ommunication betweed 25

specified. T ! said main pneumatic, and the respective ex-
s 71: The combinationof a gair of independ- | pression boxes: A\ : ‘

- ent’ oxhaust boxes, a pair of manually oper- | 73. Ina device of the cheracter described

~ ated exptession boxes, independent of each : the combinatjon of & tracker board, provide(i .

- .i. other, for regulaiing the oxhaust i said ex- | with a pair of ducts, separate pneumatic con~ 30 |

haust boxes respectively; a majn pneumatic. : nections extending from the respective duets -

~ and automatic mechanism for making and - of said pajr to two separate primary pneu-.

breaking communication between said main ; matics, separate exhaust boxes provided - !

: pneumatic and either of said exhaust boxes | with valves controlled by said neumatics, a = -
together with the expression box -appertain- | main pnéumatic controlied by the sdid valves 35

: ing thereto: —_— - - i and operated by said exhaust boxes, -and K
- %2. The combination of striking mechan- | means controllable at will while the device is "

i jsm, a main pneumatic for operating the |'in action for varying the tension of said sepa-

same, separate exhaust chambers having air | rate exhaust boxes independently of each .

pressures independent ir degree for operat- | other. TR e

GEORGE P. B\RAND.,

ing said main pneumatic as a theme note or
2g 8s an accompaniment note, separate expres- Witnesses: \
" sion boxes conmected with said exhaust | Epwarp E:. OsBORN, N
chambers and sepsrately adapted to control ‘ M. REGNER. ,
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