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Ta altham it my-cancerm o r'thleﬁ1:).1&611'111;
- __Be it known that I, LEwrs B. DoMaAN, of | sure.
- Klbridge, 1n the county of Onondaga, in the

wtic action under atmospheric pres-

. . Other -obje_éts and uses will appear in the sg
. State of New York, have invented new and - -

‘s useful Improvements in Pneumatic Self-Play- |

~"1g Musical Instruments, of which the follow-
" ing, taken in connection with the accompa-
~ nying drawings, is a full, clear, and exact de-
~ scrption. o S
1o . This invention relates to certain improve-
'ments In pneumatic self-playing musical in-
. . struments, and refers more particularly to
- valves for pneumatic actions. It is well
~ known that the degree of perfection in the
- 15 rendition of any musical selection by such an
. Instrument depends largely upon the ease of
- ‘action and quick response of each individual
~~  valye to the rapid variations of air-pressure
- - “such as 18 produced by the movement of the
- .20 perforated music-sheet across the ducts of
©. . the tracker-board and that this ease of action
- and responsiveness depends somewhat upon
- the structure of the valve, but mainly upon
.. . the practical absence of air-leaks either at

25 the valve-seats or in the adjacent parts of the _
| ‘ - | theirseats. Oneside orface (in thisinstance
the lower face) is formed with a recess 4,

-+ structure.

' In the deviee set forth in mﬁslf former appli-

. -cation, Serial No. 219,938, filed August 8,
- 1904, I have sought to reduce the liability of
.30 air leakage to a minimum, and while the
~ structure therein shown accomplishes in a
- great measure the object sought I have found
‘that sometimes the valve-seats and valve-

faces are not exactly parallel or at right an-

- 35 gleswith the vertical movement of the valves,

and therefore a sligcht leak is produced be-
~ tween the valve and its seat as a result of im-
perfect contact. . This leak is especially no-.
ticeable in the production of an audible hiss- :

- 40-1ng sound, which is more or less annoying to

‘the operator and indicates a deficiency in the

- Instrument. o

- "The'object, therefore, of my present inven-
tion 1s to connect the head and stem of the

45 valve by a simple and effective flexible joint
~or swivel, whereby the head may have a free
~ oscillatory '
" stem and still be

- ment by said stem, so that the head will auto-
50 matically and instantly adjust itself to lim-
- itedang{es to effect a positive closure of its

- port, and thereby increase the efficiency of

movement with reference to its
guided in its-vertical move-

—

following description.

In the drawings, Figure 1 is a transverse'_'
sectional view of a valve-shelf of a self-play-
ing musical instrument, showing the applica-

tion of my improved valve. - Fig. 2 is a sec-

tional view of the valve. Tigs. 8 and 4 are

perspective views of the valve-head and its

stem, respectively. o
The valve which forms the Su_gi)jectt-matter
of my present invention consists, essentially,
of a 1alrnf.s_a.d 1 and a stem 2, both of whichparts
are preferably formed of wood and are flexi-~
bly connected together by a swivel or uni-
versal joint, so that the head has a free oscil-
latory movement relative to the stem to per-
mit 1t to seat itself squarely and positively

against either of two OEposite valve-seats

presently described. The head 1 is here
shown as cylindrical and provided with op-
posite flat and parallel faces which are cov-

“ered with thin pads 3, of leather or equiva-

lent material, to make air-tight joints with

which extends only part way through the
head and hasits open side covered by the ad-
jacent pad 3. The stem 2 plays in one of the
valve-ports to guide the valve in its vertical
movement, and therefore it is preferably an-
gularin cross-section to form air-passages 5.
between it and the walls of the port in which
it plays, and the stem is therefore centrally:
disposed with reference to and,of smaller di-
ameter than the head, so that the latter may
engage and rest upon its seat to cut off the
passage of air through the underlying port
when closed by the valve. The valve-stem 2
has a comparatively small neck 6 projecting
from 1ts upper end through an aperture. 0% |

substantially the same size in the adjacent

pad 3 and terminates in an annular enlarge-

ment 7 above said pad and in the recess 4.

This neck 6 and enlargement 7 constitutes a _
part of a round-headed tack or nail which is

driven centrally through the lower pad 3 and

into the upper end of the stem 2, and as these

‘pads are adhesively or otherwise secured to
the head 1 it is apparent that the head 1 and

stem are flexibly Joined together. The en-
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largement
recess 4, which receives 1t, and the neck 6 18
somewhat longer than the thickness of the
pad 3, through which 1t passes for the pur-
pose of affording ample clearance between
the head and its stem to permit the head to
oscillate in any direction in seating itself
when the seat 1s not exactly at right angles
to the axial movement of the valve.

In order to demonstrate the utility of such

avalve, I haveshowna valve-shelf a similar to
and for the same purpose as that set forth in

my former application

reviously referred to,
in which the function of the valve is to control
the action of a key-operating pneumatic, as
B. The action of the valve is controlled di-
rectly by a primary pneumatic, as C, which
in turn is controlled by an exhaust-bellows
and a perforated music-sheet passing over a
suitable tracker-board. (Notshown.)

The valve-head 1 plays between the valve-

seats 8 and 8 of two vertically-alined ports 9

and 9, one of which connects an exhaust-
chamber 10 with a lateral air-passage 11, and
the other one connects said air-passage 11
with the atmosphere, while the air-passage 11
is connected to its key-eperating pneumatic
B by a second air-passage 12.

The primary pneumatic C consists of a dia-
phragm which is located beneath the exhaust-
chamber 10 and playsin an underlying pocket
13, having an air-duct 14, which is connected
to the exhaust-chamber by a smaller branch
passage 15 and is also adapted to be connect-
ed to its particular duct in the tracker-board.
(Not shown.) |

The valve-seat 8 and its port consists of a
metal eyelet, and the valve-head 1 1s nor-
mally drawn against the upper face or seat 3
of this eyelet by the suction in the chamber
10 or.by atmospheric pressure through the
port 9'; but as soon as air under atmospheric

‘pressure is admitted into the duct 14 1t.oper-

ates quickly to elevate the diaphragm C and
to thereby close the valve against the upper
This closes the port 9" and connects
the exhaust-chamber directly with the key-
operating pneumatic B, which immediately

~ collapses to actuate the key of a piano or

50

6o
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other instrument, the valve returning to its
seat 8 as soon as communication between the
pocket 13 and atmosphere is cut off.

The upper valve-seat 8 and its port 9’
consists of a metal bushing which is threaded
and adjustable in the valve-shelf. to regulate
the amount of movement of the valve.

A series of these valves and their ports are

erouped together in one shelf, one for each
primary and its key - operating pneumatic,
and therefore alargenumber of valvesare em-
ployed, and it is not always possible to fit the
seats, so as to be exactly parallel with each
other and with the adjacent facesof the valve-
head 1; but the universal joint between the

haad 1 and stem 2 enables the head to auto-

7 1s of slightlyﬁless size than the | matically adjust itself

Patent, is—

cuide-stem guided by the

814,879

squarely on 1ts seat,
even though the seats ang valve-faces may be
considerably out of parallel. I

Although T have shown myimproved valve
in connection with the key action of a pneu-
matic self-playing instrument, it is evident
that 1t is equaﬁy applicable to other uses, and
I do not, therefore, limit myself to the use
shown and described. .

Having thus fully described my invention,
what I claim, and desire to secure by Letters
1. In a pneumatic self-playing musical 1n-
strument, a valve-action incluging a valve
havine a head and a guide-stem flexibly con-
nected together, the head ‘supporting the
stem and both parts havin%: free oscillatory
movement one upon the other. |

2. In a pneumatic self-playing musical in-
strument, the combination with two’ ports
and valve-seats therefor, of a valve compris-
ing two parts, one part being connecteg by

s universal joint to the other part and play-
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ing between the two seats and the other part

guided by one of the ports.

strument, the combination with two ports
and valve-seats therefor, of a valve having a
sides of one of the
ports and provided with a head playing be-

tween the seats and flexibly connected to the

stem.
4. In a pneumatic self-playing musical in-
strument, the combination Witi 8 primary
neumatic and a key - operating pneumatic
ommunicating with the exhaust - chamber
and with the atmosphere, of an exhaust-
chamber, a valve between the primaty and
key-operating pneumatic consisting of a head
and a stem flexibly connected to each other
and each having a free oscillatory movement
one upon the other. N
- 5. In a pneumatic self-playing musicél 1n-
strument, a valve-shelf having a valve-cham-
ber and opposite ports, a primary pneumatic,
a valve consisting of a head and stem flexibly
connected to oscillate freely one upon the

g0
3. In a pneumatic self-playing musical in-
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other, the head playing between the ports

and the stem supported by the head free from
the primary pneumatic and guided by the
sides of one of the ports. -

6. In a pneumatic self-playing musical in-
strument, a valve consisting of a head and
stem, one of the parts having a recess and the
other part having a head playing in the recess
and provided with a comparatively small
neck, and a comparatively thin covering se-
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cured to one of said parts and having an aper-

ture réceiving said neck.

7. In a pneumatic self-playing musical in-
strument, a valve-shelf having a port and &
valve-seat, a primary neumatic d?.rectly up-

| der the port, and a valve consisting of & head

normally resting on the seat and & stem
cuided' bv the sides aof the nort and flexibly
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attached to and supported by the head w1th | In witness whereof I have hereunto set my
its lower end in the path of the primary pneu- hand on thls 12th day of September 1904.
‘matic, the distance between—the seat and S - L.B. DOMAN
lower end of the stem bein less than the dis- I -

5 tance between the seat eng upper face of the Wltnesses

pnmary pneumetw when the a.ctwe perts are | f Mrs. THOMAS ELLIOTT
in their normel pOSlthIl - - _ | - NETTIE A. BIBBENB. |
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