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To all whom 1t may concern -

Be 1t known that I, ORWERLL H. NEEDHAM,
of the city and State of New York, have 1n-
vented certain Improvements in Mechanical
Musical Instruments, of which the following
Is afull, clear, and exact duseription, reference
being haﬂ totheaccompanyingdrawings,w 111@11
form 11¢11t ol this sped JlﬁCdUOI]

This invention relates to organs and other
musical instruments to be operated mechani-
cally by what has been termed a * pneumatic

key action,” such action being controlled by

means of oue or more traveling pertorated
strips or sheets of paper or other suitable mate-
r1al, operating in combination with a suction
bdloub Or pump.

Although theinvention willhere be described
as automatically operating the reeds of a reed-

organ, 1t is not restricted to any particularin-
o umunt? and may be constructed either as a
part of the entire mechanism of the instrument
or as an attachment to various instruments, in-
cluding those having strings, belis, drums, &c.
It may also be used to advantage for operat-
1 swells and tremolo actions.

The object of the invention 1s to provide for
the Tree return movement ot the keys of such
an action; and to this end the invention con-
sists 1n cerfain combinations with the reed-
chamber of the instrument or with a main air-
chamber into which air 1s drawn for working
the said keys of supplementary air-chambers,
cach of which 1s provided with an air-mlet
aperture, over or outside of whieh the pertfo-
rated sheet or strip is arranged to travel, and
with a follower or key, said supplementary air-
chamber occapying an Intermediate position
relatively to the perforated strip and thereed-
chamber or main alr-chamber of the 1nstru-
ment, and the said follower or key being pro-
vided with 2 vent, by the opening and closin o
of which the free operation ¢f the said follower
or key 1s provided 1tor, not only in the move-
ment by which the sounding 1s produced, but
also 1n the return moveme: 1‘[-.

figure 1 represents a vertical section of a
portion of a reed-organ having the invention
apphied,and showing areed-valve closed; Ifig.
2, & similar view to Ifig. 1 of the same devices,
i part, but showing the reed-valve open; and

i

Fig. 3, a similar view to Ifig. 1,1n illustration
of a modified construection of certain parts.

Yeferring, in the first instance, to Ifigs. 1
and 2 of the drawings, A represents the wind
or main air chamber of the instrument; B, the
pump or bellows, and B/ the usual ¥ 1(31(11110 QY-
receiver, controlled by one or more Springe
and in communication by valve and mlltftble
apertures with the pump B and chamber A.

C C are reed-tubes, containing recds D D,
and in communication with the chamber A by
apertures d. I¥ is one of a series of valves
which serve to open and close the apertures b
leading to the reeds and controlling the reeds.

Arranged over the main air-chamber A are
a series of supplementaryair-chambers, G, each
of which 1s provided with an air-inlet aper-
ture, ¢, over or outside of whieh the perforated
&,trlp or sheet H is moved by any suitable

‘means to produce the necessary musical effect.

Tach of these supplementary air-chambers (x
becomes & portien of the main -chamber A
when the aperture ¢ is closed by an unperfo-
rated portion of the strip H, but becomes an
outside or independent chamber when the ap-
erture ¢ is opened by a perforated portion of
the strip passing over it. To these ends each
supplementary air-chamber & 1s in open com-
munication by an opening, d, with the alr-
chamber A, and contains within it a follower
or pneumatickey, I, which restsuponorisother-
wise suitably conneeted with the reed-valve
I5, it serves to control, and which follower
serves, when air 1s admitted through the ap-
erture ¢, as a perforated portion of the strip
H 1)“1sses over the latter, both to open the reed-
valve against the pleﬁblll" of a suitable clos-
ing spring, e, thus allowing of the reed D be-
ing sounded, and by its coming down upon a
seat, 7, in the supplementary air-chamber G
to shut off air from entering the main-chamber
A by the apervtures ¢ d. Thisfollower or pneu-
matic key Iis of nearly the same size as the
chamber G. so as to freely work within the
latter, leaving only a moderate vent or space
for le*’dﬂ% around it; consequently the press-
ure of the air m ’[he, main chamber A 1s 1ot
materially impaired by incoming air through
the aperture ¢ when the key I 1s closing, and
when said key is closed over the aperture d




ingress of air by the said fl,perture d is still
further stopped during any remaining travel

~of the perforated portion of the strip over the
- aperture ¢, thus reducing waste of air and
power in working the instrument. *

Furthermore, when an unperforated portion
of the strip H comes over the aperture ¢ the |
ventor leakage space around the key I serves
to convert the air-chamber G from an outside
or independent one to an integral portion of
the main chamber A, and to esta;bhsh an ap-
proximate eq11111br1um of pressure on opposite
sides of the key I, thus providing for a free
return action of the key and of the reed-valve
controlled by it, external air-pressure, either
~ directly or mduectly on the reed-valve being
shut off during the closmg of the latter by
the unperfomted portion of the stri Lp H over
the aperture c.

In this way or by these means a quick and
lively-action 1s obtained for the reed-valve in
closing, and there is but little waste of air in
the wor king of said valve; but to still further
reduce waste of air and power the key I, in-
stead of being constructed as represeuted in
Figs. 1 and 2, may be constr ucted, as repre-
sented in I‘m 3, of a hinged and close dia- |
phragm form. rela;twe]v to its seat /, with one
or-more air-vents, g, throuﬂ'h it, covered by an
elastic valve, 2, so that as the vented key 1
commernces to close by an unperforated por-
tion ot the strip H coming over the aperture
¢, the valve A4 will near] y Q;hut down over the -
air-vent ¢, and restrict ingress of external air
through it, and will cause to be utilized nearly
the whole of such Incoming air through the
aperture ¢ to the opening of the reed- vﬂve I,
When, however, an unperforated portion of
the stmp H comes over the aperture ¢, and

closes further ingress of air by said aperttlre
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| ¢, the air contained in the outer pormon of the
‘the supplementary air-chamber G will pass

through the aperture ¢ of the key I till a suf-

ficient difference of pressure is established on

opposite sides of it for the spring ¢ of the reed-
valve to close the latter. “
The pneumatic key-action herein descrlbed
1$ not applicable to reed instruments only,
but to others by a suitable connection of the

| vented followers or keys in the supplementary

air-chambers with sounding or playing devices
other than reeds, so that the main air-cham-
ber is not necessanl} a reed one. Iurther-
more, independent bellows or pumps, if de-
swed may be used—that is, in the case of a
reed-instrument—one pump for working the
reeds, and the other for workmn' the keyS

1 clfum-—

1. In a mechanical musm&l mstrument 11

' which the required musical effect is. prodmed'

or controlled by one or more traveling perfo-
rated strips or sheets, the combination, with a
reed-chamber or m&m air-chamber, of supple -
mentary air-chambers arranged between the
perforated strips and the main air-chamber,
and provided with air-inlet apertures, over or
outside of which the perforated StI'lpS pass, .
and ‘containing followers or keys, substan-
tially as speelhed for operation as set forth..

2. The combmatlon of the reed-chamber or -
main air-chamber A, the reeds D, the valves
K, the supplementary air- cha,mbers G, having
air-inlets ¢, adapted to be opened and closed
by perforated strips or sheets, as described,:
and the vented followers or keys 1, substan-
tially as shown and described.

0 H. NEEDHAM
Witnesses:
T. J. KEANE
- FRED. HAYNES_. |
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