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To all whom it may concern: In the bottom part of the casing C are the
. Be.it known that I, PrrEr WELIN, a citi- | usual bellows B which.-are worked from the
aew of the-Linited States, residing at Worces- | treadles P preferably for producing a low air
ter, in' the county of Worcester and State of | tension. ‘ :
Massachusetts, have invented a new anduse- | The bellows B are connected by the usual g9
- ful Differential Valve for Pneumatically-Con~ | passages (not shown) to exhaust the air from
Folled Musicgl Instruments, of which the fol- | a-vertical wind-trunk 10,
towing is & specification. : Mounted on the face of the vertical wind-
. 'This application is & division of my prior | trunk 10 are independently detachable units
iy application for an automatic musical instru- | 11, each one of W]llich contains the operative g5
" ument filed May 24,1904, Serial No. 209,449. | connections for operating one of the key
.This invention relates to.a valve for use | striking levers. Each of the units 11 com-
_Withs such 'a musical instrument as that set | prises an upper small service pneumatic 12
forth in: the above identified alpplication, or | which is conneeted by a rod 14 to a key lever
15 other forms of pneumatically controlled | 15, and a larger accenting pneumatic 13 ¢
' musical Instruments, sueh as automatic | which is connected, for example, as shown
. ‘pianos, piano players; and the like, ' at the bottom unit, by a rod 16 to supple- -
-+ The principal objects of the invention are | ment the service pneumatic 12.
to: provide: means whereby a valve which | In addition to a service pneumatic 12 and -
sormally connects.a passage or chamber with | an accenting or supplemental pneumatic 13, 75
. -the:guction and is intended to. disconnect the | each one of the detachable elements contains
“passage therefromy and connect, it with the | the preumatics and valves for controlling the
atmosphere will complete the former funec- | striking pneumaties, and included in each set
tion first so that there will be no leakage be- | of operating connections is a primary valve
5 tween the suetion chamber aud the atmos- | 18 which is operated by a primary pneumatic go
* phere, For this purpose the valve is made | to admit stmospheric préssure to a pneu-
- of a differential character, so that the suction | matic which operates a valve 19 controlling
passage can be first closed and the air pas- | the striking or service pneumatie 12. '
sage opened thereafter. Modunted on top of the casing is the usual
30 ‘While the invention is shown ss applied to | tracker-board T codperating with the usual gg
- & form: of differential valve designed to be | paper winging rolls, and extending down -
- gperated:by hand, and some of the claims are | from the tracker-board are the service pipes
limited thereto, it is to be understood that | 17. Each service pipe 17 is connected to
.. the’ broader: claims cover the device inde- | operate a primary pneumatic to raise a valve
35 -pendently of the manner in which it is op- | 18, admitting air pressure to' the operating go
erated. .. .. , i pneumatic which raises the valve 19 to con-
' Referenceis to be had to the accompanying | nect the service pneumatic 12 with the suc-
drawings which:show a 'preferred form of the | tion. . '
. invention, and in which {  The operative connections so far referred -
40 Figure 1 is a. sectional view showing the | to are substantially the same as employed in g5
- parts’.in: such: position: as to permit com- | the ordinary instruments of this class, and it . -
‘mubication between the suction chamber | will also be seen that in the specific construc-
‘end ‘the passage. Fig. 2 is a similar view | tion herein illustrated I have followed the
‘showing: this communication cut off. Fig. 3 | same general plan as shown 'in my prior
5 i9-a similar view showing the passage con- | United States Letters Patent No. 727,725 100
nected with the outer air. Fig. 3* is a sec- | granted to me May 12, 1903. That is to say,
tiohal detail view at right-angles to Fig, 3, | the ordinary operating connections for each
and Fig. 4 is a vertical sectional view of suf- | note are all located in an element or struc-
ficlent parts of a playing attachment for | ture which is detachably secured in place so
80 musical instruinents to illustrate the spplica- | that the same may be removed without 105
tior of this invention thereto. otherwise dismantling the construction. In
The invention is illustrated as applied to | addition to these ordinary operating con-
an automatic musical instrument player in | nections each unit of an action is shown as
which; the operative perts are mounted in"a | comprising a switch valve 21 which is oper-

55 casing or housing c . ated by 2 primary pneumatic to v_ope‘nithe 110 -
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connection between the passage controlled
by the primary valve 18 and a passage which
leads to an operating pneumatic controlling
the valve 22 which connects the accenting
or supplemental pneumatic 13 to the atmos-
phere or to the suction.

The primary pneumatic which operates
the switch valve 21 has pressure admitted
thiereto through a pipe 20 which may be con-
trolled from the tracker-bar or from nfan-
ually operated valves -as hereinafter ex-
plained. By means of this construction
when the switch valve 21 is in its normal po-
sition the operation of the primary valve 18
may cause the operation of the service pneu-
matic 12 without affecting the accenting or
supplemental pneumatic 13. When it hap-

ens, however, that the switch valve 21 is in
its raised position the operation of the pri-
mary valve 18 will cause both of the striking
pneumatics to operate. That is to say, the
switch valve 21 acts simply as an intermedi-
ate controller, and the accenting or supple-
mental pneumatic is not brought intc use,
except when the primary valve 18 is opened.
I regard this as a point of advantage, as it
secures absolute simultaneous action, and
also for the reason that the switch valve 21
does not provide & direct outlet to the atmos-
phere, the only outlet to the atmosphere of
the operative. comnections being eontroled
by the primary valve 18. This is importans,
because in the use of automatic playing at-
tachments for musical instruments the great-
est loss of air arises from the imperfect scat-
ing of the primary valves, and for the reason
that when a primary valve is shifted, but has
not completed its travel, there is a momen-

tary direct connection between the stmos--

phere and the vacuum chamber or wind-
trunk.

The above deseription is given to show
how this invention may be applied in prac-
tice but it is not claimed herein, as it forms
part of my above identified application.

The present invention may be applied to
instruments or instrument players in which
the action is controlled from the tracker bar
or from manually manipulated push buttons
or keys. The former construction requires a
specially perforated music sheet, and the in-
vention is illustrated with particular refex-
ence to the other manner of controlling the
device. ‘ ) -

Figs. 1, 2 and 3 of the drawings illustrate s
preferred form in which a number of the con-
trolling pipes 20 are connected to be operated
simultaneously: That is to say, » single
manually operated push button or key may
be made to control the sccenting devices in
group of notes, three in number in the present
case, and this can be dgne without confusing
the playing, as three successive notes in &
musical composition are never sounded in a
perfect chord. Kach of-these groups of con-

- out interfering with the position of the va
41, 'The airis then admutted to the ¢h

889,165

trolling or accenting pipes 20 is shown as
connected with a chamber or passage 37.

Mounted in this chamber is a valve stem 38 .

which is normally lifted by a spring 39.
Fastened on the valve stem 38 is a button 40
which carries a valve 41.  Supported on the
valve stem by a spring 42 is a normally
closed valve 43, and on the upper end of the
valve stem 38 is a finger piece or button hav-
ing splines or channels in its sides,

When €he parts are in normal position as
Ulustrated in Fig. 1, the chamber or passage
37 communicates with a trunk or vacuum
charaber 45.  When the finger pioce is first
depressed, as illustrated in ¥ig. 2, the valve

41 is immediately closed, and thereafter the

valve 43 is opened to admit atmospheric
bressure to the chamber 37 and the accenting
pipes 20, three of such accenting pipes heing
shown in the present case as controlled from a
single push button or finger piece. I con-
sider this a desirable construction, because it
enables me to shut off connection with the
wind-chest before atmospheric pressure is ad-
mitted to the chamber 37, and for this reason.
a direct connection between the wind-chest
and the atmosphere cannot be opened even
when the finger key is lelt in an intermediate
position,

The operation

dily

of the valves will bere

« . ‘ . S, i
understood. Referring first to Fig. 1, it will
be seen that the valve 43 is on its seat pro-
3 4 g © o
tecting the chamber 37 from the admission
of air. The spring 39 acts to hold the parts
in this position. When pressure is fiist ap-

&

plied tc the finger button, the first action
positively forces down the valve 41 on its
seet as shown in Fig. 2. No action of the
valve 43 takes place during: this motion of
the finger bhutton, because the latter is eapa-
ble of mowing longitudinally with respect io
the valve, but %n the further downward rao-
tion of the fingér button, its bottom directly
engages the top of the valve, and forces it
away from its seat, as shown in Fig. J with-
tva

>

o

37 through the channels 50 in the sides of ihe
finger button. When the scecenting efie
are controlled by the finger keys or push bu
tons it is desivable that the musicsheet shovid
have the proper charscters printed thereon
t6 indicate which ones of the push buttons
should be operated. To sccomplish this the
k buttons are preferably numbered con-
sedtively, and on the musie sheet characters
sre printed signifyin
push buttons should be operated. TForex-
ample, when the push button No. 1 should be
operated, the characters “ No, 1”7 are printed
immediately in front of the accented note.
In a similar way, different numbers, for ex-
ample, No. 2 and No. 4, may also be printed
to indicate the proper button.
While I have illustrated and described e
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praferrec
thet many modifications may be made there-
in within the scope of the invention as ex-
pressed in the claims. Therefore I do not
wish to be limited to the particular form
shown, but

What I do elair is:— v

1. In a music pluying device, the combina-

tion of a chamber having two ports, a valve

stem, resilient means for forcing said valve
stemn in a certain direction, a valve fixedly
mounted on said valve stem for closing one of
said ports, a valve slidably mounted on the
valve stem for closing the other port, and a
spring for forcing the second valve away from
the first. :

2. In a music playing device, the combina-
tion of a chamber having two ports, a valve
stem, resilient means for forcing said valve
stem In a certain direction, a valve fixedly
mounted on'said valve stem for closing one of
said ports, a valve slidably mounted on the
vaive stem for closing the other port, a spring
for forcing the second valve away from the
first, und a push button on the stem above

.the slidably mounted valve.

3. The combination with a chamber hav-
ing ports, & valve stem, two valves on said
stem both located in said chamber between
the ports, one of said valves being fixed to
the stem and the other slidable thereon, a
spring for moving the valve stem in such di-
rection as to tend to move the slidable valve
toward its port, and a spring located between
said valves.

4. The combination with a chamber hav-

furm of the invention, I am aware

3

ing two ports opposite each other, a vertical

_valve stem; a spring for forcing said valve

stem upwardly, two valves on said stem, the

lower one being fixed thereto, and the upper

one slidable thereon, a spring between said
valves for moving the slidable valve, and a
push button mounted on the to]l) of the stem
and having channels in its walls for admit-
ting air through the port in ‘which it is lo-
cated, said first named spring being adapted
to foree the valve stem to sufficient height to
remove the fixed valve from its port and lift
the push bu.ton out of contact with the slid-
ing valve. . _

5. A valve box having a chamber, a sue-
tion chamber, a port of smaller cross-section
than the chamber and connecting it with the
suction chamber, an opening from the cham-
ber to the open air, valves for said opening
and port, and means for operating the valves
when the valve for the opening is closed, for
first closing the valve for the port and then
opening thy valve for the opening.’

6. In a valve, the combination of a valve
stem, means for operating said stem, a valve
member rigidly mounted on the stem, & sec-
ond valve member loosely mounted on the
stem, and a spring located between said
members. : :

In testimony whereof I have hereunto set
my hand, in the presence of two subscribing

witnesses.
PETER WELIN.
Witnesses:
C. ForrEST WESSON,
AvBert E. Favy.
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