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UNITED STATEQ PaAaTENT OFFICE.

PHILIP WUEST JR OF PIIILADELPIIIA PENNSYLVANIA

MUSICAL INSTRUMENT

SPECIFICATION forming part of Letters Patent No. 731,262, dated June 16, 1903..

Application filed March 6,1903, Serial No. 146,485,

(No model.)

To all whom It muay concerse:

Be it known that I, PHILIP WUEST, Jr., of
Philadelphia, in the State of Pennsylvania,
have invented certain new and useful In-
provements in Musical Instruments, whereof
the following is a specification, reference be-
ing had to the accompanying drawings. |

My improvements are particularly applica-
ble to instruments of the class known as ‘“ pi-
ano-players.” Such an instrument usually
comprises a series of finger-levers, which are
arranged to impinge upon the digitals of a pi-
ano or similar instrument and are automatic-
ally actuated in a predetermined sequence by
a similar series of pneumatic motors. Said
motors are primarily controlled by a web of
perforated paper which is progressed with re-
tracker-bar provided
with a series of apertures leading to the re-
spective lever-motors through suitable pneu-
matic conduits, such control being effected in-
directly throughindividual valvemechanisms
corresponding with the respective motors.

IHeretofore the motor-controlling valve
mechanisms aforesaid have been mounted in
a single group in a chest common to all of
them and consisting of a number of partition-
boards grooved, fitted, and glued together to

form valve-chambers and wind-ducts leading

to and from the same. All of the valve-cham-

bers being rigidly related in said ordinary

chest the 0011131 action and expansion in differ-
ent parts thereof ultimately cause accidental
communication between the pneumatic duets,
which should be separate. Moreover, such
construction necessitates the 111&111p111&t1011 ol
the entire valve-chest when it is necessaay o
repair or remove any one valve.

It is one object of my inven
with sald single-chest arrangement by pro-
viding a sufficient number of substantially
counterpart valve casings or shelves each
containing a limited number of said valve
mechanisms and conveniently supporting the
motors connected therewith, said shelves be-
fitted for imdependent contraction and

=

1ly separable and inferchangeable. The ad-
vantages of such construction and arrange-
ment are manifold. Forinstance,the manu-

facture of such instruments is materially sim- |

flon to dispense

o

 pli

L

ed and facilitated, the inevitable contrac-
and expansion are permitted without dis-

tion

turbing the proper relation or connection of

thevalve-chambers and air-duects, and the ad-
justment or repair of any valve mechanism

or motor is facilitated by limiting the num-

ber and extent of the parts which must be re-
moved to afford access thereto.

As heretofore constructed the valve-cham-
bers
bellows by means of a wind - box separate
from and exterior to said common. valve-
chest, with the disa.dvmltage that the unequal

expansion and contraction of said box and

chest open crevices between them, and thus
materially affect the 0pu*at10n of the mstru-

ment.

A further object of my invention is to dh-
pense with such a separate wind-box by pro-

' viding corresponding wind-ports in the sev-

eral valve-shelves, which are placed in com-
munication directly therethrough.

My invention also comprehends the various
novel features of construction and arrange-
ment hereinafter more definitely specified.

In the drawings, Ifigure I is a vertical sec-
tional view of a pilano-player, s
venient embodiment of my invention. Fig.
IT is a vertical fransverse sectional view of
one of the unit valve casingsor shelves, taken
on the line Il Il in FFigs. TIT and IV. I‘lﬂ I1I
1s a vertical 1011{“}11;11(1111&1 sectional view of
said shelf, taken on the line III I11 in Figs. 11
and IV. Fig. IV is a horizontal longitudinal
sectional view of said shelf, taken on the line
IV IV in Figs. Il and 11I. Fig. V is a top
plan view of smd shelf with the valve-fi
and motors removed. Tig.VIis a front edﬂ‘e
view of said shelf shown in Kig. V, but with
vhe front cover-board removed, T ig. VII is
an inverted plan view of the shelf shown in
Figs. V and V.

Refermnﬂ to Fig. I, the instrument-casing
1 1s pr 0\*1(19(1 with the rail 2 2, on which 1S
mounted the series of finger-levers 3, ar-

ranged to impinge upon the digitals of the
piano or similar instrument. Said finger-
levers 3 arerespectively provided with springs
4 and operatively connected by rods 5 with
respectively independent pneumatic motors
6,arranged in three distinet groups of twenty-

have been connected with the exhaust-.
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wound upon the roller

>

two each, which groups are independently
inclosed and supported by the separable
shelves 8, 9, and 10, mounted within said cas-
ing 1. upon the wind-chest 12. I have shown
the details of construction of the shell 9 In
FFigs. II to V1I, inclusive, and 1% 1s to be un-
derstood that the construction of the other
shelves § and 10 is substantially similar
thereto.

As indicated in Kig. I, the filling-blocks 14,
15, and 16 are interposed beneath the respec-

tive shelves §, 9, and 10, and the latter are |

clamped unon the wind-chest 12 in proper re-
lation with each other by means of the bolts
18, provided with nuts 19 and extending
through brackets 20 21, the latter being re-
spectively secured to the top of theshelf 8 and

to the bottom of said wind-chest and project-

ing beyond the same to engage said bolts.,
T'he operation of each pneumatic motor 0O
1s controlled by the traverse of the perforated
paper web 23 with respect to the pneumatic
tracker-bar 24. Said web Dbeing initially
25 and being in the
operation of the instrument unwound there-
from and wound upon the roller 26 opens and
closes the tracker-bar apertures 28, which
are arranged in a series corresponding with
the series of finger-levers 3. Said tracker-
bar apertures 258 are operatively connected
with corresponding motors 6 by conduits, in-
cluding flexible tubes 30, extending from the
rear of the ftracker-bar and through corre-
sponding inlets 51 1n the shelves 8, 9, and 10.
Said condults terminate in respective dia-
phragm - seats 33 beneath diaphragms 34,
which 1n distinet series of twenty-two each
are respectively mounted in said valve-
shelves. FKach of sald diaphragms 84 1s 1n
registry with a valve - plunger 35, provided
with a vent-valve 36 and an exlmuqt valve
37, the former controlling an opening 38, lead-
ing to the atmosphere, and the latter CO1~
trolling an opening 39 in the vacuum-cham-
ber 40, a partial vacuum being maintained
in the latter during the operation of the in-
strument. Said valves 36 and 37 control the
ducts 41, which open into the pneumatic-mo-
tor bellows 6, and the arrangement of the
parts above described is such that when one
ot the tracker-bar apertures 2§ is closed by
the web 23 the pneumatic motor 6 correspond-
ing therewith is distended by atmospheric
pressure in the position shown in Fig. I, being
in connection with the :zttmosl)here through
the duct 41 and vént-openings 58. When,
however, any ftracker- bar aperture 28 i
opened to the atmosphere by the traverse of
the web 23, 1ts respective diaphragm 34 is up-
lifted by atmospheric pressure opposed to
the partial vacuum within the chamber 40,
and the vent-valve 536 closes the vent-open-
mg 38 and the exhaust-valve 37 opens the

exhaust-opening 39, thereby placing the cor-

responding bellows 0 in communication with
the partial vacuum in the chamber 40 through

751,262

the duct 41 and exhaust-opening 39, collaps-
ing said bellows 6 and causing the corre-
sponduw finger-lever 3 to impinge upon 1ts
respective d]“ltELl

It 1s to be noted that each of the inlets 51
for the diaphragm-seats 33 is provided with
a branch 42, terminating in a small aperture
43, opening into the vacuum-chamber 40, so
that aftereach operation above described the
pressure may be equalized upon the opposite
sides of the diaphragms 34 and the parts be
automatically restored to the position shown
in Figs. I, 1L, and II1.
| Tho valve - shelves S, 9, and 10 each com-
prise a bottom board 46, a duct-bar 47, and
wind-port blocks 48,
with, a removable top cover-board 49, and a
removable front cover-Dboard 50. The dia-
phragm-seats 33, formed in said bottom board

1 46, are in reg 1qt1y with the valve-chambers 52,
-f01 med in said top cover-board 49, and eom-

munication is established between the vacu-
um-chambers 40 directly through the wind-
ports 58 and 54, formed 1*espec,‘rwely in said
botbom board 46 and said top board 49, In
registry in the respective shelves 8, 9, and 10
mld. in registry with the wind-port 56 1n the
top of the wind-chest 12.

In order to separately control and operate
the treble and bass pneumatics at different
pressures, if desired, they are conveniently
separated in each shelf by a partition 58, ex-
tending across each vacuum-chamber 40, so
that its two divisions are respectively in con-
nection with the wind-ports at the opposite
ends of its shelf. Similarly the wind-chest
12 is dividéd intermediate of its length, and
its respective divisions are provided with
slide-valves 60, independently controlled by

-rock-shafts provided with lever-arms 6i 62,

operatively connected by links 65 with hand-
levers 64, so that the pressure (or degrees of
Vaeuum) in respective communication with
the treble pneumatics and with the bass pneu-
matics may be separately determined at the
will of the operator by the manipulation of
the hand-levers 64, only one of sald levers and
its connections being_ﬂlustmted i Iig. I.
The valves 60 control respective openings
60, extending from said divisions of the wind-
chest 12 into the wind-box 67, and the latter
1s provided with the valve 08, connected by
the rock-shaft 70, lever-arms 71 72, and link
73 with the hand-lever 74. bdaid valve 63 con-
trols the opening 75, leading to the wind-con-

| duit 76, which 1s 1n operative communication

with the main exhaust-bellows.

By the arrangement shown in full lines 1n
I'ig. I the operation of each motor 6 is effected
directly by its single pneumatic diaphragms
o4 and the valves connected therewith. Ilow-
ever, | find 1t convenient to effect such oper-
ation by two sets of pneumatic diaphragms,
valves, &c., under some circumstances—{for
insmnee,, if the apertures in the web 23 are
very small. I have indicatecd by dotted lines

rigidly connected there-
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in Fig. I a convenient arrangement wherein
the diaphragms 34 become secondary, their
conduits 30 being extended to an independ-
ent shelf 78, inclosing a vacuum-chamber 79
and controlled by primary diaphragms 80 and
valves 31 82, the seats 54 of said diaphragm
S0 being connected with. the tracker-bar 24
by ducts 85 and conduits 86. As indicated,

the shelf 7§ is provided with an independent |

wind-conduit 88,extending from the wind-box
67 to its vacuum-chamber 79; but 1t 1s to be
understood that said shelf may be stacked
with the shelves 8, 9, and 10 and be similarly
connected with the wind-chest 12,

Although the construction chosen forillus-
tration comprises three separable valve-
shelves stacked together, it 18 t0 be under-
stood that a greater or less number may be
employed, as described.

I do not desire to limit myself to the pre-
cise details of construction herein set forth,
as it is obvious that various modifications
may be made therein without departing from
the essential features of my invention.

I elaim— ' |

1. In a piano-player, the combination with
a series of finger-levers; of a plurality of pneu-
matic motors respectively connected with said
finger-levers; a valve mechanism for each ot
said motors; and, a plurality of separable
valve- shelves each inclosing a definite group
of said valveb substantmlly as set forth.

2. In a pi&no~player, the combination with
a series of finger-levers; of a plurality of pneu-
matic motorsrespectively connected with said
finger-levers; avalve mechanism for each of
said motors; and, a plurality of separable
valve-shelves, each inclosing a definite group
of said valves; said motors being mounted
upon said shelvesindependently of each other

-

and in registry with their respective valve
mechanisms, substantially as set forth. |

3. In a piano-player, the combination with.

‘aseries of finger-levers; of a plurality of sepa-

rable w’alve—sllelves each containing a distinet

series of valves respectivel y in opemtwe re-

lation with corresponding finger-levers, sub-
stantially as set forth.

4. In a piano-player, the combination with

a series of finger-levers each operatively con-

nected with a m’otor and an individual valve

mechanism for controlling the same; of a
plurality of separable valve-shelves, each in-
closing a definite number of said valves and
each comprising a vacuum-chamber common
to the valves which it incloses; and, regis-
tered wind - ports in the respective valve-
shelves, for direct communication between
said vacuum - chambers, substantially as set
forth.

5. A sepamble valve - shelf for a pmno—
player, comprising a bottom board provided
with a series of pneumatic diaphragm-geats;
a. duct-bar fixed to said bottom board; a t0p
cover-board fixed to said duect-bar and pro-
vided with a series of valve-chambers, re-
spectively in registry with the diaphragm-
seats insaid bottom board; and, a front cover-
board connecting said bottom board and said
top board and provided with & series of in-
lets respectively in registry with said. dia-
phragm-seats, substantially as set forth.

In testimony whereof 1 have hereunto

signed my name, at Philadelphia, Pennsyl-
vania, this 4th (]a,y of March, 1903.

PHILIP WULST, JR.

VWitnesses:
ARTHUR K. PAIGE,
CrirroN C. HALLOWELL.
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