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MELVILLE CLARK, OF CHICAGO, ILLINOIS,

PNEUMATICALLY-OPERATED ORGAN.

'SPECIFICATION formiﬁg part of Letters Patent No, 632,698, dated September 12, 1899,

Application filed May 23, 1893,

Serial No. 681,465, (No model.)

To all whom tt may concerry: S
Beitknown thatI, MELVILLE CLARK, a Citl-
zen of the United States of America, and a resi-

dent of Chicago, in the county of Cook and

State of Illinois, have invented certain new
and useful Improvements in Pneumatically-
Operated Organs, of which the following i1s a
specification, reference being had to the ac-
companying drawings, forming part thereof.

The purpose of this invention is to provide
a pneumatic action for an organ whose reeds
are vibrated by a blast of air issuing from a
pressure-bellows. Itiswellknown that much
areater volume of tone can be obtained from
reeds through which the air is forced so that
it is under some degree of compression when
it passes the reed than can be obtained from
the same reed by the same amount of power
used in operating a bellows when that power
is so applied as to produce a partial vacuum
and draw the air in past the reed. Two rea-
sons for this are obvious—{irst, that in the
common exhaust-organ the air which is putin
vibration by the reed is less dense than at-
mospheric air, and, second, that it is entering

instead of issuing from the instrument and

so tends to carry the sound inward rather
i{han outward to the ear, whereas in a blast-
organ both these conditions are reversed, the

air in which the vibration is originated being.

under compression is much more dense than

~atmospheric air and is also an outcoming cur-

35

rent and tends to carry the sound outward.
Notwithstanding these known points of supe-

riority of blast instruments over exhaust in-

struments, the latter have almost entirely su-
perseded the former in use Dbecause of the

great difficulty in obtaining expression from

40

45

HO

the blast instrument, the tone being generally
rank and strident to an unpleasant degree
and great difficulty being experienced in mod-
ulatingorsoftening it.
ulating or obtaining expression from reeds
operated by a blast has been found a most
serious obstacle in the way of applying pneu-
matic-operating devices to such instruments,
and hitherto, as far as I am aware, blast-or-
gans pneumatically operated have been al-

most wholly wanting in capacity of expres-

sion and have been only suitable for outdoor
nse. I have overcome these difficulties and

The difficualtyin mod- |

produced a blast-organ pneumatically oper-
ated which while retaining the advantages

of a blast instrument—namely, volume of

tone and promptness of response—has also
capability of the most delicate expression, be-
cause it is adapted to be operated with the
lichtest pressure of the bellows which 1s ade-
quate to make the smallest reed speak with
the softest tone; and this invention consists
of the features of construction by whiech these
results are accomplished. |

In the drawings, Figure 1 is a fore and aft

vertical section through the wind-chest and

block of reeds and pneumatic-operating de-

vices of an organ embodying my invention.

Fig. 2 is a similar section of a modified form

in which one feature shown in Fig. 118 sacri-
ficed for the purpose of locating the reeds in
vertical position without complicating the
structure.
ture in whieh the reeds are vertical, asin Iig.
2. and in which both the leading features of
my invention are retained. FKig. 4 is a sec-
tion at line 4 4 on Tig. 3. TFig. 5 is a detail
elevation of the face of the reed-block or
valve-seat over the reed-chambers. I'ig. 61s

| a detail vertical section of a block of reeds and
pneumatics pertaining thereto in an exhaust-

organ, having certain features of my inven-
tion which are applicable to such organs.
'A is the wind-chest, which is supplied by a

compression-bellows through throat B, so that

the air in the wind-chestis maintained ander
compression. | |

O is a reed-block—that is, a block contain-

ing a plurality of reed-chambers all opening
into the wind-chest and confrolled at that
end by mutes C’' ¢, &e., and all opening at
the outer end through the vertical face of the
bloek on which the reed-valve seats. |
D D D are the reeds in the reed-block.
The reed-valve E is the moving wall of &
motor-pneumatic or bellows E’, whose fixed

wall E? is hinged at 0? to a rib A’ on the ver-
tical wall of the wind-chest. In the wall of |

the wind-chest and in said rib and in the

fixed wall of the pneumatic E' there is formed

a duct m, which leads to an aperture A%

which penetrates the wall of the wind-chest
and is controlled at inner and outer ends by
| the valves I’ I? on the tubular stem I¥’)svhich -

Iig. 3 is a similar view of a struc-
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18 attached to the fluctuating wall G’ of the
primary pneumatic ¢, into whose cavity the
tubular stem T? leads, said primary pneu-
matic commuuicating through its fixed wall,
In which a duet ¢ is formed, with a tube G2,
leading to the tracker-range, over which a
perforated music-sheet may operate in the
well-understood manner. The structure of

~the primary pneumatic and the valves I and
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I%, with their tubular stem, and the arrange-
ment ot the motor-pneumatic E', having its
fixed wall provided with a duet, which affords
communication from the port A?to the motor-
pneumatie, is substantially identical with
that which is shown in my former patents,
and particularly in Patent No. 603,127, dated
April 26, 1898, The valve E, constituting
the fluctuating wall of the motor-pneumatic
I, extends beyond the mouths of the reed-
chambers in the valve-seat and rests upon
Pneunmatic cushions or springs I K. These
pneumatic cushions or springs are formed by
countersinking chambervs & & in the face of
the reed-block and covering them with flexi-
ble diaphragms %' /" and extending from said
countersunk chambers duets %* /:? into thoe
wind-chest. |

T'he operation of this structureis that when
the duct leading from the primary pneumatic
1s closed (by the music-sheet at the tracker-
range) the primary pneumatic being inflated
by the compressed air from the wind-chest
entering through the tubular stem IF® seats
the valve I on the outside of the wind-chest,
leaving the inner end of the port A2 uncov-
ered and admitting compressed air through
the duct m in the wall of the wind-chest and
the fixed wall of the motor-pneumatic to the
cavity of the latter, causing said motor-pneu-
matic to be inflated and the valve B to be
seated. When the primary pneumatic is
vented, as by the uncovering of the mouth of
1ts vent-duct at the tracker-range, the pri-
mary pneumatic is collapsed by the action of
the compressed air in the wind-chest upon the
valve I, forcing it onto its seat and unseat-
ing the valve I'?, thereby relieving the motor-
puneumatic from tension. The valve E, con-
stituting the fluctuating wall of the motor-
pneumatic, being vertical is normally at its
seat over the mouths of the reed-chambers
without pressure thereon whenever it is en-
tirely free from any influence proceeding from
the wind-chest, such as compressed air in the
motor - pneumatic or air which may issue
through the reeds against its inner face. It
1s therefore adapted to be seated by minimum
pressure admitted to the motor-pneumatic or
to be unseated by minimum pressure of air
1ssuing through the reeds. Independently,
therefore, of the pneumatic springs or cush-
lons it will be seen that when the primary
pneumatic is vented if any oneor moreof the
mutes Cis off its seat, so that compressed air
[rom the wind-chest can issue through one or
more of thereeds, suchairwillmove the valve

K from its seat and allow the reed through
which the air thus issues to speak. Sinece,
however, the inertia of the valve might delay
the action, especially in case the open mute
were one controlling a very light reed, the
addition of the pneumatic-eushions %' ' is
desirable, these cushions being always ex-
posed to the tension of the wind-chest what-
ever that may be, whether slight or great,
tending to protrude against the inner face of
the valve and lift it from its seat: but the
area of the diaphragmson these cushions be-
ing much less than the inner area of the mo-
tor-pneumatic and the latter being exposed
to the same degree of pressure the cushions
will not prevent the valve from seating when-
ever the motor-pneumatic is inflated; but
when the motor-pneumatic is vented the cush-
lons, being not vented, immediately operate
as springs to carry the valve B from its seat,
thus assisting the action which the air issu-
ing through the reeds tends to cause. The
result is very prompt action both in eom-
mencing and terminating the tone.

The vertical position of the reed-valveisnot
an obligatory or absolutely essential means
to the result sought, because the pneumatic-
cushions constitute a means for moving the
valve from ils seat instantly whenever the
motor-pneumatic is vented, and they may be
made of such area as toopen the valve under
the lightest pressure in the wind-chest, which
1s adequate to make the lightest reed spealk
with the lightest tone; for, experiment be-
ing made with the lightest reedin an instru-
ment and the degree of tension in the bel-
lows which is necessary to make it speak be-
ing ascertained, the pneumatic-cushions 7/,
operating on the valve which controls such
lightest reed, will be given such an area as to
adapt them to lift the valve when the tension
of air in the wind-chest is at this minimum.
I have therefore shown in Fig. 2 a construe-
tion which I find entirely satisfactory in the
respects indicated, although in this form the
valve I closes on an ineclined seat and there-
fore does not necessarily stand normally at
its seat without any pressure thereon when
free from influence of the wind-chest. Even
in this constraction, however, the valve niay
meet this condition, because the slight con-
tractile tendency of the bellows sides of the
motor-pneumatic tends to support the weight
of the valve, and it may thereby be adapted
to rest upon its seat without pressure until
the motor-pneumatic is slightly inflated.
The advantage of the form shown in Fig. ©
1s that it permits the reeds to be located ver-
tically, which is much more favorable to their
proper vibration and to steadiness of tone, es-
pecially in the case of long or heavy reeds.

In Fig. 31 have shown a structure in which
the reeds are vertical and the valve also ver-
tical. In this form the reeds instead of he-

ing located facewise one in front of another
or one above another are located edgewise
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one in front of another, and the throatorair-
passages from the wind-chest lead to one side

of the reeds, respectively, at the lower end,
the reeds at the other side facing a common
chamber or throat which is controlled by the
valve. The detail structure may be under-

stood from Figs. 3, 4, and 5, wherein the sev-
eral air-passages are indicated, respectively,

by the letters C*, C°, and C¢, leading to the

reeds D* D® D¢, respectively. The passage C*

leads directly from the wind-chest to the right-

hand side of the reed D?, where it opens lat-

erally against the reed. The passage C° ex-
tends in below the passage C* and turns up-
wardly in front of the forward end of the pas-

sage C* alongside of the reed D®, to which 1t

opens laterally. The passage C°extends be-

low the passage C' and turns upwardly in

front of the forward end of the latter,and at
the same level at which the other passages
open to their reeds it opens laterally to the
reed D¢ In this construction all the reed-
plates are preferably made of thesame length,
inserted edgewise one after another in the
same grooves D¢ at the upper and lower ends
and can be withdrawn edgewise laterally when
the valve is off its seat and the motor-pneu-

matic swung about its hinge, which is pro-

vided for that purpose. -
The device, consisting of the pneumatic /'
in communication with the air of the wind-
chest and adapted to act yieldingly upon the
reed-valve, may be applied with advantage
in an exhaust or suction organ for the pur-
pose of returning the valve promptly to its
seat, from which it is withdrawn by the ex-
haust action of the wind-chest when the mo-

tor-pnenmatic is in communication with the

latter. In Fig. 6 I haveshown aslight modi-
fication in which the lesser pneumatics £’ are
connected to the valve E so that they operate

in this manner, the connection being disen-
oageable in order that they may notinterfere .

with swinging the valve up out of the way to
oot access to the reeds. |

Tt will be observed that the structure of the
entire pneumatic action, inclading both pri-

‘mary and motor pneumatic, is the same in

exhaust as in a blast organ, but the position

of the valves F' I? is reversed at a corre-

sponding stage of the action, all the figures
being made to show the position of the parts
when the wind-chest is subject to the action
of the bellows—that is, with the air either
rarified or compressed, according to whether
the organ is of one type or the other, and the
reed-valve seated, as when the instrument is
silent, no key being operated or tracker-range
port uncovered. -

A convenient method of attaching the lesser
pneumatics &’ disengageably to the valve I 1s
shown in Fig. 6, a small stem /&° being at-
tached to the button k% which is preferably
in either form of instrument attached to the
center of the diaphragm fo take the wear of

i)

contach, such stem being threaded and ex-

valve B and provided with a removable nut
k5 outside the valve.

T do not limit myself to any particular form
of pneumatic-cushion or lesser pneumatie,
and instead of the mere flexible diaphragm
K’ which I have shown for that purpose any
convenient form of flexible and collapsible de-

vice communicating with the wind-chest may
be substituted without departing from my in-

vention.

I claim— |

1. In a wind instrument, in combination
with the wind-chest which operates the sound-
ing devices; such sounding devices and valves
which control the access thereto of air from
the wind-chest; motor-pnenmaties which are
caused to act by communication with a source
of air whose tension corresponds to that of
said wind - chest, and which operate sald
valves; lesser pneumatics which communi-
cate with the wind-chest and act upon said
valves in opposition to said action of the mo-

tor-pneamatics.

2. In a wind instrument, in combination
with the wind - chest, the sounding devices
and the valves which control the air by which
they are sounded; motor-pneumatics which
communicate with the wind-chest and oper-
ate said valves, and lesser pneumatics which
communicate with the wind-chest and act
upon said valves in opposition to the action

of the motor-pneumatic which is induced by

their communication with the wind-chest.
3. In a reed-organ in which a plurality ot
reed-cells are controlled by one valve; the

wind-chest; such reed-cells and valve, and a
motor-pneumatic which operates the valve;

and, in combination therewith, and in dis-
tinction from such motor-pneumatic, a lesser
pneumatic which communicates with the
wind-chest and acts upon the reed-valve in
the same direction as said valveis acted upon
by the air-tension of the wind-chest through
the reed-cells; asand for the purpose set forth.

4. In a reed-organ, in combination with the
wind-chest,the reed-blocks having a plurality
of reed-cells controlled by one valve; such
valve and a motor-pneumatic which commu-
nicates with the wind-chest and operates the
valve; and a lesser pneumatic communicat-
ing with the wind-chest and arranged to act
upon the reed-valve in the same direction as
the air-tension of the wind-chest operating
through the reed-cells acts upon sald valve,

and in opposition to the action of the motor-

pneumatic when in communication with the
wind-chest. | -

5. In a blast-orean, in combination with
the compressed-air wind-chest,the reed-cham-
bers communicating therewith; and valves
which control them at their outer ends; suit-
ably-controlled motor-pneumatics which com-

| municate with the wind-chest and operate

tended through the projecting end of the
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sald valves, and lesser pneumatics or pneu- | my hand, this 19th day of May, 1898, at Chi-
matic cushions or springs communicating cago, Illinois.
with the wind-chest and adapted to be in-

. LI, 7 iy E ' 1-.
flated therefrom and arranged when inflated MELVILL CLARL‘
5 toactupon the reed-valves with a tendency to Witnesses:
unseat the same to permit the reeds to speak. CHAS. S. BURTON,

In testimony whereof I have herecunto set | JEAN KELLIOTT.
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