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UNITED STATES

PATENT OFFICE.

MELVILLE CLARK, OF CHICAGO, ILLINOIS:

PNEUMATIC ORGAN.

SPECIFICATION forming part of Letters Patent No. 659,210, dated October 9, 1900.
Application filed Tuly 15, 1899, Serial No.723,913. (No model.)

To all whom Tt may concerm: |

‘Be it known that I, MELVILLE CLARK, a
citizen of the United States, residing at Chi-
eago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Pneumatic Organs, which are
fully set forth in the following specification,
reference being had to the accompanying
drawings, forming a part thereof.

In the drawings, Figure 1is a vertical fore-
and-aft section of an organ containing my im-
provements, unnecessary parts being omitted
or broken away. Fig. 2 is a detail elevation
of a portion of the inner wall of the wind-
chest and reed-block mounted on the outer
part thereof, as the same would be seen at
the plane of the line 2 2 on Fig. 1, looking in
the direction of the arrows applied to sald
line:

A is the wind-chest, and B a reed - block
thereon. |

C C C, &e., are the mutes exterior to the
wind-chest, which control the reed-cells C' C*
C? C4, formed in the reed-block b. |

B’ is the common throat, leading from all
the reed-cells in the series C' to C* into the
wind-chest. |

D is a motor-pneumatic within the wind-
chest, its front or moving wall D’ constitut-
ine the valve which closes the mouth of the
throat B', its fixed wall being mounted on the
diaphragm or bridge D?, adjustably fixed
within the wind-chest, and having the air-
passage ¢?, which leads by way of the open-
ing d® into the motor- pneumatic D. The
air-passage d* is continued in the wall of the
wind-chest to the port a*, whose enlargement
a?® constitutes the mouth of said duct or pas-
sage d? in the port a®*and the chamber for the
valve B, which has slight range of movement
transversely with respect to the passage d?,
so that it seats either at a*!, closing commu-
nication of the port ¢® with the wind-chest, or
at a?, closing communication of said port with
the atmosphere.

[ is a primary pneumatic mounted within
the wind-chest on the hanging wall or dia-
phragm G and having the stem E' of the valve
E rooted rigidly in its moving wall. The
hanging wall or diaphragm G has an air-pas-
sage G leading through the port g’ into the

primary pneumatic, said air-passage being |

| connected by a duct G* with the tracker-range

I and also by aduct G* with the valve-board
J, where its mouth is controlled by the valve
K, operated by suitable lever connections
with the proper key L of the manual. |

Tt will be noticed that the reed-cells C', C?,
(3, and Ctin the reed-block B have a common
throat B’ leading into the wind-chest, and
that said throat at its meuth in the wind-
chest wall, which is covered and controlled
by the valve D', has an extent as great as the
total exposure of the reed-cells in said throat.
If each reed-cell were made or considered as
a separate box, such boxes are intruded into
the throat formed in the reed-block, one in
front of another, successively, commencing
immediately outside the wall of the wind-
chest, the upper end portion of each cell
after the first lapping the lower end portion
of the preceding cell a sufficient distance to
complete the closure of the throat at the top
except as to the air-passage through the cells,
the remainder of the inner wall of each cell
below such lapping portion constituting the
exposure or openingof the cell into the throat,
these exposures all facing the wind-chest and
the valve-controlled mouth of the throat,
which, as stated, is in extent as great as the
total of such exposures. The result of this
structure may be stated to the effect that the
throat widens from the most remote cell to-
ward the valve-mouth in the wind-chest. Dby
this means and without requiring any addi-
tional space for the purpose the most remote
reed of the series contained in the cells,which
are controlled by the same valve D', is as com-
pletely exposed to the action of the wind-
chest pressure or tension as the nearest reed,
and the most remote reeds, therefore, speak
as promptly as the nearest, whatever be the
number of reeds in the series.

It will be understood that the foregoing de-
seription relates to the assemblage or combi-
nation of parts pertaining to one key of the
manual and controlled thereby and compris-
ing a series of reeds all of the same pitch and

“to one portor throat of the tracker-range con-

trolled by the apertures in the music-sheet
W in line with such port and that each of the
mutes C controls a group consisting of one or
more octaves of reeds of consecutive pitch.
The peculiarities of the construction herein
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described and the advantages obtained by it

may be understood by following the operation,

which will now be stated. Assuming that
thisstruetureis used in a blast-organ and that
In operation, therefore, the wind-chest con-
tainsair under more than atmospheric tension
when the primary pneumatic is vented by un-
covering either the mouth of the duct G2 or
that of the duet G, atmospheric communica-
tions being made with the pri mary pneumadtie,
it will be collapsed by virtue of the greater
tension within the wind-chest, and the valve
I will be seated at ¢*, cutting off communi-
cation from the interior of the wind-chest to
the interior of the motor-pneumatic D and
opening communication by way of the seat
a* through the port ¢ between the interior

of the motor-pneumatic and the atmosphere.

The moving wall of the motor-pneumatie, it
will be noticed, is now exposed on both sides
toatmospheric pressure only,for its outer side
closes the mouth of the throat B’, which is
freely in communication with the atmosphere
through one or more of the reed-cells whose
mutes are open, (and even when the mutes
are closed the tension in this throat is atmos-

‘pheric, because there is alwayssufficient leak-

age around the reed-plates to cause this re-
sult.) As tothe mere margin of the valve D',
which obtains seat around the mouth of the
throat on the inner side of the wind-chest

wall, I make this as narrow as consistent with

certainty of obtaining seat, and the surfaces
being covered with felt the contact is not of
such nature as to cause adhesion by reason
of a perfect exclusion of air from between
them, and this surface may therefore be prac-
tically disregarded in considerine the opposite
areas of pressure. Theside walls of the pneu-
matic, however, of bellows form, are exteriorl y
exposed 1o the wind-chest pressure and inte-
riorly to the atmospheric pressure only, which
is less. They are therefore pressed inward,
with the result of drawing the valve from the
seat and admitting air from the wind-chest
into the throat B' and out through the reeds
whose mutes are open, the motor-pneumartic
being instantly collapsed, becauseitisnow ex-
teriorly exposed on the outerside of its moving
wall, as well as upon the bellows side, o pres-
sure only so muech less than that of the wind-
chest properasiscaused by the escapethrough
the reeds whose mutes are open. Upon the
closing of the vent of the primary pneumatic,
cutting off communication of the atimosphere
therewith, the air from the wind-chest passes
apidly into said primary pneumatie throu ¢h
the small filling-port ¢, and it becomes ex-
panded to its normal form, its moving wall
being now exposed to the same pressure—to
wit, that of the wind-chest—on both sides.
The normal position of the moving wall of
the primary pneumatie is such as to seat the

- valve K indifferently at the seat ¢ or at 4™ ;

but the rush of air from the wind-chest in-
stantly seats it at the seat o, closing com-
muniecation of the motor-pneumatic with the

atmosphere and opening communication wiih
the wind-chest, the result being that the
motor-pneumatic, being inflated with air at
wind - chest fension, seats its moving wall
(the valve D) over the mouth of the throat
B"and cuts off the air from the reeds. It
will be noticed that in this action not only
the moving wall D’ of the motor-pnenmatic,
butits bellows sides, are interiorly exposed to
the wind-chest pressure, and that in conse-
quence the pneumatic very quickly resumes
its normal expansion, which is such as to lo-

- cate the outer face of the moving wall (the

valve D) at its seat around the margin of
the throat B’. TImmediately npon touching
its seat it will be seen that the valve D’ be-
comes exposed to atmospheric pressure only,
and being now interiorly exposed to wind-
chest pressure, it is immediately forced firmly
against its seat and there held. Neverthe-
less it will be seen that as soon as the pri-
mary pneumnatic is again vented, so that at-
mospheric pressure is substituted for wind-
chest pressure within the motor-pneumatic,
the pressure of the moving wall D' is practi-
cally balaneced, and the total excess of wind-
chest pressure over atmospherie pressure on
the bellows side of the pneumatic operates to
withdraw the moving wall of the latter (the
valve D) from its seat, where, it will be ob-
served, it would hang without pressure, even if
the bellows sides did not operate as deseribed.
T'hus the motor-pneumatic is made extremely
sensitive to the change of pressure within it,
which results from the venting and closing
and consequent action of the primary pneu-
matic, and the instrument thus constructed
1s capable of the most rapid alternation of
tone, the valve D’ moving to and from its
seat and seating pérfectly at each instance as
rapidly as the primary pneumatic can be
vented by any movement of the perforated
music-sheet over the tracker-range and by
any action which the finger of the operator
can give to the manual-key, and the instru-
ment 1s thereby capable of sounding the
shortest possible notesin the most rapid pos-
sible succession and perfectly distinguishing
them by the complete interruption of tone in
the intervals, howevershort. Another pecul-
larity of this construection is that it o perates
precisely with the same effect,obedient to pre-
cisely thesame action at the manual or tracker
range, whether the wind-chest pressure be

| above or below atmospheric pressure—that
18, whether the organ be an exhaust organ or

& blast-organ. This will be apparent upon
following the action throughin the same man-
ner as above, only assuming rarefication of
air instead of compression in the wind-chest.
T'he primary pneumatie, being without coms-

‘munication through either the duct G or the

duet G*with the atmosphere, will be exhausted
through its aperature g—that is, it will have
both interiorly and exteriorly wind-chest ten-
sion only and in position to hold the valve E

| indifferently against the seats ! and a2—
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but the tendency of the air to rush through
the port A® immediately tends to seat the
valve on the seat ¢?!, and being once seated
it is held firmly on its seat by the excess of
atinospheric pressure over wind-chest ten-

sion, and the atmosphere is admitted through

the duct ¢* to the interior of the motor-pneu-
matic D, causing it to be expanded, becanse
it is exteriorly as to its bellows sides exposed
only to the wind-chest tension, which 1s below
atmospheric pressure, and such expansion
immediately seats the valve D' and holds 1t
seated, closing the mouth of the throat B'.
Immediately upon the venting of the primary
pneumatic by opening either of the ducts G~
and G3, the atmosphere being admitted and
operating within against wind-chest tension,
whieh is acting against the ountside of the
primary pneumatic, causes the pnenmatic to
be expanded at a®, cutting off atmospheric
communiecation with the interior motor-pneu-
matic and opening communication with the
wind-chest instead, from which there results
an escape of air from the motor-pneunmatic
and its collapse, which withdraws its moving
wall (the valve D') from the mouth of the
throat B’ and permits the reeds whose mutes
are open to be sounded by the air entering.
It will be understood, of course, that the po-
sition of the reeds would have to be reversed,
but with this change only. The same pneu-
matic action is adapted to either an exhaust-
organ or a blast-organ, and this result is
due to the fact that the motor- pneumatic
and the valve which it operates are both
within the wind - chest and that the valve
controlled by the primary pneumatic and
which controls the motor-pneumatic 1s con-
structed and arranged so that when the pri-
mary pneumatic is collapsed said valve 13
seated in position to cut off communication
between the motor-pneumatic and the wind-
chest and open communication between said
pneumatic and the outer air, and when the
primary pneumatic is expanded the valve 18
reversed and reverses the air connections of
the motor-pneumatic. It will be noticed that
in case of a blast-organ the primary pneu-
matic is collapsed when it is vented, and in
the case of an exhaust-organ the primary
pneumatic is collapsed when its communieca-
lion with the atmosphere is closed, and that
whereas in the case of the blast-organ the
primary pneumatic and motor-pneum atlc are
in the same condition—either both collapsed
or both expanded at the same time—in the
case of an exhaust-organ the primary pneu-
matic is expanded when the motor-pneumatic
is collapsed,and vice versa; but notwithstand-
ing these differences it is essential, In order

that the structure shall operate with the same

effect for both exhaust and blast organs, that
the collapse of the primary pneumatic shall
produce communication of the motor-pneu-

matic with the atmosphere and that 1ts eX-

pansion shall produce communication with
the wind-chest.

1

[~ =

In order to permit accurate adjustment ol
the motor-pneumatie with respect to the wall
of the wind-chest on which the reed-blocks
are mounted, so that the valve D’ may seat
precisely as desired, the lower end of the dia-
phragm D?is secured by studs pro] ecting from
the fixed wall of the wind-chest inwardly and
taking through the lower margin of the dia-
phragm, which is checked between nuts D+
D2 on the inner threaded end of the studs.

In order to provide means for delicately
oraduating the tone of such sets ol reeds as
may require such provision, I provide over
the mutes pertaining to such sets a mufile
hood or box M, which is normally seated 1n
the position shown in full line in Fig. 1 and
at that position permits the mute to be opened
sufficiently to allow the reeds to speak, but
represses or muffles the tone, betause it has
only a small mouth or slot M’ through which
the sound can escape. When, however,1t 18
desired to have the reeds of this set yield a
fuller tone, the mute-stop will be operated to
open the mute more widely, and when thus
opened—as, for example,to the position shown
in dotted line in Fig. I—the mute encounters
a projection or shoulder M? which protrudes
inwardly from the hood in the path of the
opening mute, and the opening movement of
the latter lifts and opens the hood, giving, in
addition to the slot M', a further aperture at
the other side of the hood for the escape of
thesound. The mute-stop may be constructed
to rest at any point between the position at
which it opens the mute only sufficiently to
allow the reeds to speak and a point at which,
in addition, it opens the hood to its widest ex-
tent, and thus any desired number of grada-
tions of the volume of tone may be produced.
Such amuffle orhood is designed to be in addi-
tion to the general swell R, which may be ar-
ranged as illustrated, hooding and muffling
the entire number of sets of reeds on the reed-
block. Such swell may be operated, as usual,
by astop,and the muffle-hood may be operated,
as deseribed, through all the gradations while
the swell is closed, produecing one set of tones,
and it may also be operated through all the
oradations while the swellis open, thus oiving
an additional set of etfects. I have shown the
muffle M applied only to one set of reeds; but
it may be understood that this is merely an
illustration, and its applicability is not lim-
ited to a single selected set; but the same ox-
pedient may be employed in as many sets as
desired.

I claim—

1. In a pneumatic organ, in combination
with the wind-chest, reed-blocks mounted
thereon having a throat communicating there-
with, reed - cells through which said throat
leads, and mutes for closing the exterlor open-
ings of the cells; the motor-pneumatic within
the wind-chest having its moving wall operat-
ing as a valve to close said mouth and exposed
therethrough to atmospheric pressure oper-
ating exteriorly upon 1t over substantially
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the same area as that whieh is exposed inte-
riorly.

2. In a reed-organ, in combination with the
reed-cells and the valves which control them
located within the wind-chest; mutes located
outside the wind-chest; muffle-hoods applied

to Individual mutes and the sets of reeds
which said mutes control respectively; and a
swell box or hood applied to a plarality of
mutes and their respective sets of reeds.

3. In a reed-organ, in combination with
reed-cells having valves interior to the wind-
chest and the mutesexterior thereto; a muifle-

A 659,210

hood applied to any mute and the set of reeds

which it controls, sueh hood being independ- 1j3
ent ot the initial opening movement of the

mute, and being engaged and opened by the
mute in the latter part of said opening move-
ment, o

In testimony whereof I have hercunto set 20
my hand, at Chicago, Illinois, this 25d day of
June, 1899.

MELVILLE CLARIL
In presence of—
CHAS. S. BURTON,

JEAN KLLIOTT.
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