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To all whom it may concern: -
Be it known that I, IIsrry PIeRCE. citizen

~of the Uniied States,. residing at Kansas

City, in the county of Wyandotte and State
of Kansas, have invented certain new and
useful Improvements in Valve Systems and
Tracker-Boards, of which the following is a
specification. |

This mvention relates to pneumatically
actuated musical instruments, particularly
of the keyboard plaving type that are de-
signed to be attached to a piano and auio-
matically play the same under the control of
speclally devised music sheets mounted to

ass over a tracker range, although it is to
{))0 understood that the invention is applica-
ble also to mechanically controlled instru-
ments of this character in which the entire
mechanism 1s incorporated within the case
of the instrument and embodies auxiliary
wippens or equivalent accessories arranged
to swing the hammers against the strings.
These p1ano players as first constructed were
mechanical in tone as well as in name, for
the reason that no means were provided for
properly bringing out the theme or melody
of the composition being rendeved, and con-
sequently they could bereadily distinguished,
even by those who were not trained or cul-
tured musicians, from a manually operated
mmstrument, by their lack of tone color or
capability of accenting any one or more
notes at the desired or predetermined inter-
vals to properly emphasize the theme; and
this was a fault that hindered the more uni-
versal recognition of the musical value of the
automatic piano players, notwithstanding
the expression appliances that were em-
ployed and the high degree of technique that
the mechanical elements made possible.  To
overcome this deficiency, it has heretofore
been proposed to divide the vacuum chest
into two grand divisions, controlling the
treble and bass clefs respectively, and by
cutting in either edze of the perforated musie
sheet allow air to enter a small hole in either
side of the tracker range or hoard governed
by such cuttihgs, and thereby create a
greater suction upon that particular side of
the instrument so as to accent the particular
“note” which happens to register with the
tracker board at that instant. It was thus

possible to emphasize two notes at the same |

lime, there being two compartments in each

| it was not possible, by this construction, to

single out one note above others on the same
side of the center division line on the tracker
board, should two or more perforations
strike the tracker board at the same time on
the same side of the division point. In
other words, if two or more holes were to
register with the tracker board at the same
time on the same side, these two or more
notes would be accented. In order to over-
come this, but at the risk of endangering the
rythmic effect, it has been proposed to cut
the theme or accented notes in the roll or
sheet a very small fraction behind the ac-
companiment cuttings. |

In contradistinction to the foregoing and
to obtain an artistic emphasis of the theme,
my mvention comprehends means for ac-
centing any otie or more notes, regardless as
to how many strike the tracker board at the
same time, and the invention, more specific-
ally considered, comprises a specially con-
structed vacuum chest with each diaphragm
pneumatic separated from the rest, o system
of valves in addition to those heretofore ordi-
narily used and peculiarly correlated to the
same, a speclally constructed tracker-board
and peculiarly cut or perforated music rolls
or sheets, the tracker-board and music sheet
forming the subject matter of separate appli-
cations for Letters Patent. -

The mvention also consists in certain con-
structions, arrangements, and combinatiois
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of the parts that I shall here'nafter fully de--

scribe, and then point out the novel features

and combinations thereof in the appended

claims.

For a full understanding of the invention,
reference is to be had to the following deserip-
tion and accompanying drawings, m which:

Figure 1 is a face view of a portion of a
tracker board constructed in accordance with
my mvention; Fig, 2 is a transverse sectional
view, In the nature of a diagram, illustrating
my mmproved valve system in the simplest
embodiment thereof, it being understood
that i practice, as is customary, the valves
of each vacuum chest or chamber will be
“hanked” in transverse rows of two or three
to arow for the sake of compactness; Fig. 3is
a view of a portion of the perforated music
sheet emploved; and, Fig. 4 is a front View,
partaking of the nature of a longitudinal seec-
tion, of the primary and secondarv valve

55 row of pneumatics in the vacuum chest; but | chests or vacuum chests of the ordinary

-— - - - —

= - - T e - - [ - — - awm - e— e — ——————re—r—l - — - — .

S0

95

100

105

110

Taaam . m — - —— e ——

——r
e o T
o ———

r

Fra oy o o L e T - g - dwwen

e g aly - gr.my Ju s

. . ' ' . LA I - . _ 8
T T e T A ARl ekt <l s 4, —_— _-——'ﬂ"’- s nrt R d T - wwar .. T oma g

[
P L R L Mt b T

........




10

15

20

20

30

40

29

60

60

double action automatic piayers, but ar-

ranged according to the principles of my in-
vention. . | |

Corresponding and like parts are referred
to 1n the following description and indicated
in all the views of the drawings by thé same
reference characters. o

Referring to the drawings, and now more
particularly to Fig. 2, the letter “T” desig-
nates my mmproved tracker hoard or range,
across which the perforated music roll or
sheet ““M” is arranged to pass; “P?’ desig-
nates the primary vacuum chest of the ordi-
nary double action pneumatic player, and
“S” the secondary vacuum chest thereof,
arranged 1 accordance with the principles of
this invention; and ““A” designates the addi-
tional or auxiliary vacuum chest which ren-
ders the theme emphasizing effects possible.

The tracker board T is provided with the
usual longitudinally extending or elongated
{)m'ts 1, each of which is connected by aflexi-
le tracker or tube 2 with the respective
vacuum chambers 3 in the primary vacuum
chest P, the Iatter being provided with a vent
4 and connected to the pipe or tube 5 leading
to the suction bellows (not shown). The
chamber 3 is in communication with a dia-
phragm pneumatic 6 underncath-the double
action valve 7. A tube S leads from above
the lower head of said valve to.the secondary
vacuum chest S underneath and in communi-
cation with its diaphragm 9, adapted to actu-
ate 1ts valve 10. -

11 designates the ordinary secondaryv or
power pneumatic of the bellows type, de-
signed to actuate the suspended finger or rod
12 50 as to depress the kev.

The foregoing parts are, as thus far de-
scribed, of the usual formation. In their
practical operation, whenever a port or pas-

sage 1.of the tracker board is closed by a per-

forated music sheet, a partial vacuum exists
in the tube 2 created through the vent 4, and
the suction is transmitted through the cham-
ber 3%, and tube or tracker 8 to the diaphragm
0. A partial vacnum also exists in the
chamber 9 above the diaphragm pneumatie
9. This creates equalization of air pressure
above and Lelow the respective pneumatics 9
and 6 and causes the valve 10 to be so held as
to admit atmospheric air into the secondary
or power pneumatic 11, the valve 7 closing
the chest P against the admission of atmos-
pheric air. = |

Whenever the perforated music sheet M
opens the passage 1, it destroys the equaliza-
tion, causing the valve 7 to rise and admit

atmospherice air into the chest P and to the

tube 8. Air rushing into said tube will
manifestly raise the valve 10, closing the
upper valve and opening the lower valve,
thereby causing the secondarvy or power
pneumatic 11 to close, air’ being emptied

)

|

|

F

899,469

nected at one end thereto, the chamber 16
‘and exhaust or suction pipe 5 that is con-
nected to the pumping bellows, this exhaust
being controlied by the re
a soft or unaccented tone will be

being closed. | .

Referring now to Fig. 1, wherein is illus-
trated my 1mproved tracKker board, it will be
seen that the same is provided, in addition
to the usual passages 1, with a correlated

-serles of transversely extending passages 1%

extending back of and in line with one end of
the said openings 1, respectively. A tracker

or tube 2% leads from each one of these pas- -

sages 1%, to the auxiliary vacuum chest A
and communicates with the diaphragm 13

‘underneath the double valve 14, governing

chambers 15 and 16 that are designed for
communication with chamber 9 by means
of the pipe 17.
the weﬁ {
tension by means of the valve 19, |

In describing the operation of the addi-
tional vacuum chest 01“l my invention in con-
nection with the other parts, it is to be un-
derstood that the music sheet to be em-
ployed 1s especially formed with a set of ac-
centing openings ¥ (see Fig. 3) in addition
to the ordinary cuttings . So long as the
passages 1 and 1* 1 the tracker board -are
closed by the perforated music sheet, there
1s the same partial vacuum in the channels

| of the chest P, as before stated, to the dia-

phragm 9 in chest S; but the vacuum in the
chamber 9* is created through pipe 17 to
chest A, through chamber or cEan’nel 16,
through the regulator 18 and the passage 20,
and through the pipe 5 to the pumping bel-

lows. The vacuum between the reculator |
= .'

18 and chamber 92 is subdued and controlled
by the slide valve 19. This gives weak suc-
tion or expression between chamber 9+
through pipe 17 and chamber 16 through the
reguiator.  There is strong suction or high
tension through the channels of the chest P
from the diaphragm 9 and through the pipe
5 from the chamber 15. The strong exhaust
in channel 3* in the chest P causes the air
under the diaphragm 6 from the tube 2 to
hold the valve in the chamber 32 firmly to

1ts s¢at, to cause the air under the diaphraim
y

9 to Lift the valve 10 for soft expression
low tension, when the secondary or power
pneumatic 11 and valve 10 are on soft ex-
pression. -
Whenever the perforation in the music
sheet opens a passage 1°* in the tracker board,
_atmosp%eric pressure rushes through the

gulator 18. Hence.
_ roduced,
it being understood that the valve 14 is
lowered during "this operation, the tube 2%

18 designates a regulator of
nown type designed to control the
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tube 22, destroying the equalization under

.the diaphragm 13, lifting the valve 14, clos-

ing the chamber 16, and opening chamber
15, thereby creating a strong suction

through the chamber 92, the pipe 17 con- | through the pipe 17 to the chamber 9,
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Ahrough each end of t
- divixions of the valve ¢!

This gives said chamber'9® the same suction
as under the diaphragm 9. Whenever, how-
ever, this same perforation in the music
sheet extends over a passage 1 1n the tracker
board, as well as a passage 1* atmospheric
pressure will rush through the tube 2 into
the chest P, destroying equahzatlon under

the dlaphmﬂ'm 6, raising the valve 7, and |
pressure

therebx: admlttmn’ 'ltll]UHl)l]CI‘l(‘
through the tube 8 so as to destroy the ex-
haust under the diaphragm 9. The latter
being then raised, lifts the valve 10, and ef-
focts the closing of the pneumatie 11 with

added force, the note therebv being ac-
cented.
Fig. 4 illusirates a longitudinal sectional

view of the ordinary primary and secondary

vacuum or valve chmts of an ordinary doubl
action plaver.

or channel 5 from the pumping bLellows
he sections or grand
1iest for the bass and
treble portions, to the middle division D
ordinarilly employved. In order to separate

1

cach individual diaphragm 9 for action in

connection with my 1mproved auxibary

~vacuum chest A above deseribed, the said
diaphragms 9 are separated from cach other

by the divisions I, the pipes 17 leading into
the valve chest 5 above tyhe respective dia-
phragms 9, as indicated at 172

Iiaving thus deseribed the mwntmn what
is clainied as new is:

1. In combination, a tracker board { mmod
with two sets of air passages; a primary valve
chest connected to one set of passages, power

pneumatics, a secondary valve chest oper-

atively connected to said pneumatics and
having connection with the primary valve
chest, an auxiliary valve chest having air
passage connection with the secondary valve
chest, means for exhausting air from the

‘au};i}iar} valve chest and from the connee-

tion between the same and the secondary
valve chest, tension régulators mecluded n

the air exhausting means, the auxiiary valve

chest being pr ovided with air passages lead-
Ing (hrect]v from 1its connection with the
secondary valve chest to the air exhausting
means around the tension regulators, valves
in sald auxiliary valve chest, said valves nor-

It is to be understood that
the vacuun is ordllmrlh' created in the pipe

~ 899,469

F

‘normally exh.matmﬂ' t
‘ary valve i ochdnmn U

— — - —m—
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S

N

all) closing said last named passages and
openng the passage from the connection
between said valve chest and the secondary

valve chest to the tension regulators, and a

connection between said auu]lary valve
chest and the other set of passages 1n the
tracker board, arranged upon the opening
of any ]maaaﬂe of amd set to shift the valve
so as to admit the air directly from the sec-
ondary valve chest to the air exhausting
nieans.

2. The cmnlnna‘uon of a tracker formed
Wlth two alr passages for each note, of power
pneumatics, primary and aecondar}* valve
mechanisiis conneeted to each other and the

latter to the power pneumatics, the primary

valve mechanism being connected to one set
of said passages, an auxiiary valve chest
connected tou <aid 01116‘1 set of passages and to
the secondary vaive mechamsm, means for
1e air from the second-
nder regulated {ension
through the auxiiiary valve ]ut and means
for oxhauatnw the air from ‘-dld sccondary
Talw chest thmu'-'hi]m auxiliary valve chest
regulated and direct upon the opening of
the nassages of hoth sets simultaneously.
The combination with a tracker board
fm'med with two sets of air passages, the
passages of one set bemng elongated trans-
verseiv to the travel of the aheet and the

-l)a,w--mrm of the other set being elongated

ongHudmally of the travel of the sheet and
n alinenient with the ends of the correspond-
ing passages of the {irst mentioned set, of
power pnomnatna, primary @nd secondary
valve mechanisim connected to the set of
transversely clongated passages, an auxil-
iary valve chest connected to said other set
of passages and to the secondary valve mech-
anism under regulated tension through the
auxiliary vaive chest, and means for exhaust-
mg air from smd aemmhrv valve chest
thmnm the auxiliary valve chest unregu-
]atod and direct ulmn ‘the opening of the pas-
sages of both sets simultaneously.

Tn testimony whereof 1 aflix my signature

in presence of two witnesses.
ITARRY PIFERCE.

Witnesses:
J. P. DEXXY,
Y. 1.. FIsCHER.
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