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To cold Zuhon, it Tina i? concern. 
Beit known that I, MELVILLE CLARK, a citi 

Zen of the United States, residing at Chicago, 
county of Cook, and State of Illinois, have in 
vented certain new and useful Improvements 
in Pneumatic Musical Instruments, which 
are fully set forth in the following specifica 
tion, reference being had to the accompanying 
drawings, forming a part thereof. 
This invention relates to improvements in 

musical instruments in which the sound 
producing devices are caused to speak by 
means of so-called “pneumatic motors; and 
it consists in improvements in a construction 
by which the pneumatic is made much more 
sensitive than heretofore-that is, adapted 
to respond to less suction or pressure in the 
Wind-chest, and, specifically, adapted to re 
spond to less suction or pressure than is mec 
essary to cause the sound-producing devices 
themselves to speak. It is therefore pecul 
iarly adapted to reed or pipe instruments in 
which the suction or pressure of air in the 
wind-chest, producing a current of air past 
Ol' through the sound-producing device, is the 
means of making the latter speak, the same 
Suction or pressure being the means of oper 
ating the pneumatics. In such instruments 
it is very important that a minimum quan 
tity of air should be used to operate the pneu 
matic devices, so that the work imposed upon 
the bellows in respect to the quantity of air 
Which they shall pump shall not be exces 
Sively increased by the employment of the 

; pneumatics beyond what would be required 
for the Sound-producing devices themselves. 
This consideration has led to the employ 
ment of what may be termed “primary pneu 
matics-that is, pneumatics which are pri 
marily operated by the suction or pressure in 
the wind-chest--to operate the valves which 
Control the communication with the wind 
chest of Secondary pneumatics, such second 
alry pneumatics being the means of causing 
the sound-producing devices to speak. This 
permits the use of a very small primary pneu 
matic and of a secondary pneumatic of any 
necessary size to operate the sound-produc 
ing device, the quantity of air required to be 
pumped or drawn by the bellows being de 
termined by the size of the primary pneu 
natic, independently of the size of the sec 

ondary or motor pneumatic. In such com 
binations of primary and motor pneumatics 
which have been commonly employed the 
primary pneumatic has been generally lo 
cated within the wind-chest, so that its area. 
might be subject to the tension of air in the 
wind-chest. In organs or other musical in 
struments operating by exhaust action in 
the wind-chest, producing suction thereinto 
through all passages communicating with the 
interior of such Wind-chest, this construction 
has been found to necessitate the employ 
ment of a spring whose function is to col 
lapse the primary pneumatic when the colm 
munication of that pneumatic with the ex 
terior air is closed by the controlling devices, 
such collapse being permitted by a very re 
stricted vent-aperture with which the pneu 
matic is provided inside the wind-chest. Ob 
viously the inflation of the pneumatic by ex 
terior air, when the controlling devices admit 
such air, will be effected against the resist 
ance of this spring, and the degree of rarefi 
cation necessary in the Wind-chest in order to 
produce the action of a pneumatic must be 
such as to afford, by the difference between the 
tension of the air within the bellows and that 
of the external air, at least sufficient force to 
overcome the spring, and since the collapse 
of the bellows effected by the reaction of this 
spring must be practically instantaneous, in 
order that the response of the reeds to the ac 
tion shall be prompt and that the tones shall 
not overlap each other, and since the collapse 
must be effected by the discharge of the air 
through a very small vent-aperture in the 
primary pneumatic, the spring requires con 
siderable power in order thus to drive the air 
out through the small orifice instantaneously. 
The result is that in practice the minimum 
degree of rarefication in the wind-chest which 
will cause the lightest reeds to speak is utterly 
insufficient to operate the pneumatics. For 
this reason the finer modulations of intensity 
of tone of organs operated pneumatically can 
not be produced except by muffling devices 
in the nature of Swells-that is, the tension 
in the wind-chest, being the least which is suf 
ficient to operate the pneumatic devices, is 
sufficient to produce a very loud tone from 
the reeds, and softer tones are only produci 
ble by muffling such loud tones. Such organs, 
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therefore, as hitherto constructed are not ca 
pable of fine gradations of tone, which, in all 
organ operated from the keyboard and by 
strictly mechanical connections from the keys 
to the reed valves, are effected by the opera 
to modifying the action of the bellows to pro 
duce the expression (lesired from the 'eeds. 
The advantage, therefore, of reducing the 
force necessary to opelate the pneumatics to 
and below the degree of force necessary as a 
minimum to cause the reeds to speak is that 
thereby it becomes possible to modulate the 
intensity of the tone pi'oduced and so to vary 
the expression at the will of the opei'ator who 
controls the bellows, and thereby to vary it 
in every degree, and not merely with such step 
by-step modifications as can be effected by 
means of swells. The means which I employ 
for this result consist, primarily, in locating 
both the primary and the motor pneumatics 
outside the Wind-cliest in such relation that 
springs in connection with such pneumatics 
may be dispensed with. 

In the drawings, Figure 1 is a vertical fol'e- 
and-aft section of a polition of the wind-chest 
and pneumatic action of an organ having my 
improvements. Fig. 2 is a similar section of 
like pal'ts of all organ having duplex arrange 
melt of lot Or - pneumatics, reed - chain bel's, 
and Valves coöperating with each primary 
plneumatic. Fig. 3 is a similar vertical fore 
and-aft section of a pneumatic action l'esem 
bling that seen in Fig. 2, but having the pri 
nuary pinet limatic placed horizontally instead 
of vertically. 

Figs. 5, 6, and 7 are detail sections representing 
a modification of the primary pneumatic in re 
spect to its connections with the wind-chest, 
said figures coi'1'esponding, l'espectively, to 
Figs. 1, 2, and 3. Figs. Sand 9 ai'e magnified 
detail sections of the valves operated by the 
primary pneu matics correspo inding to two 
forms of such valves shown, espectively, i. 
Figs. 1, 2, and 3 and in Figs. 5, (i, and 7. 
A is the wind-chest. In Fig. 1 have shown 

one l’eed-block thereon laving two l'eed-chall 
be's controlled by a single \alve 3. This 
valve is operated by a noto-pnetiatic C, 
mounted upoll the fol' wa 'd Vertical side of 
the Wind-chest and operating the reed-valve 
ly means of a bell-ci'all level C and suit 
able flexible connections fi'oin its ai'iis, re 
spectively, to the pie uinatic Cait the recd 
"alve 3. 

I do not limit lyself in any respect to the 
specific situation of the not ()'. In eu natic (or 
of the l’eed-Valve. 
D is the primary pneumatic. In the form 

shown in Fig. 1 it is also not linted on the fo1'- 
ward Veltical side of the wind-chest aid is in 
tle folln of a bellows whose loyable side is 
Suspended at its uppel' end and oscillates be 
tween the fixed side and the for Ward side of 
the Wind - chest. The primary pneumatic: 
communicates with the wind-chest tilirough a 
duct d, which is restricted at its mouth-open 

Fig. 4 is a detail section show 
ing a modification of the primary pinellinnatic. 

ing into the wind-chest by a disk (l, through 
which a very small puncture is made. The 
primary pneumatic also communicates with 
the outer air through a duct, (represented by 
the tube D.) This tube may extend to : 
tracker-range where the access of air will be 
controlled by the traveling perforated strip in 
a manner Well undel's tood, and it may be Coll 
trolled in any other annel at Will, and ill some 
of the forms of my in \ention herein show in the 
primary paeumatic has double coln inli lic:- 
tion with the oute' ain', one coin ill tilicatio Il 
being controlled by a perforated strip at : 
tracker-range and the othel' being coil ti'Olled 
by a valve operated by a key of the lantial. 
The moto - neumatic coil linicates by 
means of the duct C, formed in the for wai'il 
wall of the wind-chest, looth with the interior 
of the wind-chest at ca1d with the exterior air 
at c. Valves E and I, outed on the saiac 
stem e, colti'ol these two operlings, respec 
tively, the valve F being formed on or secured 
to the oscillating side of the below's which coin 
stitutes the primary pneumatic, so that the 
movement of that side of the inclinatic ill one 
direction of the other se: its on C \al Ye Ol' C. 
other and puts the moto1'-pheumatic in cont 
in linication either with the ill te: io" of ille 
wind-chest or with the exterio 1' aii'. Said OS 
cillating wall of the primary pneumatic, pend 
ent, as described, hangs, normally-that is, 
wich free on the influence of the Wind 
chest ol' any extaneous force-with the Valve 
F in contact with its seat at the orifice c'. 

It will be understood that when the air in 
the wind-chest is arefied by the billing 
action of the bellows the primary pieulinatic, 
being in communication with the Wind-chest 
through the duct (l, is virtually a contialla 
tion of the wind-cliest and is stabject to the 
same j'aic fication of its colltellts and is ice 
fore collapsed, and its oscillating side is held 
away from the side of the wild-cliest, eiliry 
ing the valve F off its seat aid Seating the 
valve E, thus giving the Otor-illeti litic: 
communication with the exterio'ai and CElf 
ting off its conn unication with the wild 
chest. This condition of a faii's ('?) iliii) lies so 
long as the coin in linication of the plillai's 
pneumatic with the exterior ai' th'ough tic 
duct (l' is closed, but when said dict is lin 
covered at its outer end, as by the 'egis 
tion of an apertile of the traveling perforate (l 
paper strip with the in outh of the d lict at the 
tracker-range, atmospheric pressi'e leing 
admitted freely to the pneumatic and the ex 
haust through the punctured disk (i being 
very restricted, the plinally ) (2 till:tic e 
colles in ?lated nonally and the Valve E 
comes to its seat, the valve E being Opel Cl, 
this cutting of communication of the motor 
pneumatic with the oute ai1 and establish 
ing communication of the same with the wil 
chest and causing collapse of the motor-in ell 
matic under exterioi' at mospheric pressure, 
the connections from the laoto'-p}leullatic 
being such that the movement of its oscillat 
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ing Wall involved in such collapse causes the 
Sound-producing devices to speak, as in the 
case of a reed-organ, by lifting the reed-valve 
D. This condition continues so long as the 
mouth of the duct, which admits atmospheric 
air to the primary pneumatic, remains un 
covered, but ceases, the parts returning to 
the original positions, whenever that duct is 
closed, since then the suction from the wind 
chest collapses the primary pneumatic. In 
this construction it will be observed that all 
the valves and both the pneumatics operate 
without springs, and, furthermore, that the 
Oscillating parts of the pneumatics being pen 
dulous the operation involves the minimum 
resistance, even by the Weight of the moving 
parts. 

3O 

In practice, the bellows-walls of the pri 
mary pneumatic, which must be practically 
air-tight, because these pneumatics are, as 
Stated, practically a continuation of the Wind 
chest, have a slight elasticity, and this elas 
ticity is taken advantage of to insure the nor 
mal seating of the valve F against the side of 
the wind-chest, since without care in this re 
spect the slight stiffness and elasticity of ma 
terial employed for this purpose might some 
times operate to hold the valve off its seat, 
even contrary to the action of gravity, by 
which it will be normally seated, but this pre 
caution is only taken because it is not prac 
ticable to construct these simall pneumatics 
so that invariably the bellows-walls at their 

45 

normal condition shall tend to hold the valve 
F in the same position in which it is held by 
gravity-that is, just barely resting at the 
Outer surface of the wall of the wind-chest. 
By thus dispensing with all devices exerting 
pressure to seat the valves or collapse the 
pneumatics I produce an instrument in which 
the pneumatics will act upon the very slight 
est suggestion of rarefication in the wind 
chest, and long before the rarefication has 
reached a degree sufficient to make the reeds 
speak. It thus becomes possible to moderate 
the intensity of the tone of the instrument 
precisely as if the reeds were being manipu 
lated by hand or by strictly mechanical con 
nections with the manual, the lightest tone 
of which the reeds are capable being produ 
cible when the reed-valves are operated by 
pneumatics, and all variations from the 
lightest to the most intense being effected by 
Varying the operation of the bellows. 

In Fig. 2 I have shown my invention ap 
plied in a reed-organ in which each primary 
pneumatic controls the action of two motor 
pneumatics, such motor-pneumatics operat 
ing the valves of independent sets of reeds, 
the motor-pneumatics being placed horizon 
tally instead of vertically, and overhanging 
the reed-valves which they respectively op 
erate, the construction in respect to the ar 
langement of the motor-pneumatics and the 
reed-Valves being that which is shown in my 
application Serial No. 573,592, filed December 
28, 1895. 

over reed-chambers which are mounted, re 
spectively, upon the front and rear sides of 
the wind-chest A, are respectively operated 
by horizontal motor-pneumatics C C, placed 
heel to heel, overhanging the reed-valves, re 
spectively. These motor - pneumatics are 
mounted upon the under side of a board A', 
upon the upper side of which is a supplement 
A* of the wind - chest, which is supported 
above the wind - chest A proper by hollow 
standards, affording communication through 
ports. A from the wind-chest proper to said 
wind-chest supplement A. The primary 
pneumatic D is mounted upon the forward 
side of the wind - chest supplement A* in 
precisely the same manner as in Fig. 1, the 
duct d, restricted by the perforated disk d", 
being the means of air communication from 
the wind-chest to the interior of the pneu 
matic, D' being the duct leading to the 
tracker-range. The duct C", which leads from 
the interior of the motor-pneumatics, extends 
from the cross - passage Cup through the 
board A' on the forward side of the Wind 
chest supplement A* into the cross - duct 
which at the port c' opens into the wind 
chest supplement and at the port c0 opens 
to the exterior air, said ports being closed by 
the valves E and F, respectively, operated, as 
in Fig. 1, by attachment to the oscillating 
side of a primary pneumatic D. It will be 
understood, therefore, that the operation is 
precisely the same in this structure as that 
shown in Fig. 1. 
In Fig. 3 I have shown the primary pneu 

matic placed horizontally instead of verti 
cally and having its moving side overhanging 
the port c, so that it operates more positively 
by gravity to seat the Valve F than in the con 
struction in which it is pendulous. I have 
shown this arrangement and position of the 
primary pneumatic in connection with the 
duplex construction and arrangement of mo 
tor-pneumatics which is shown in Fig. 2. For 
the purpose of such an arrangement of the 
pneumatics the wind-chest supplement A is 
supported by the hollow standard A in such 
manner as to leave its under side, instead of 
its forward side, exposed for the purpose of 
mounting thereon the primary pneumatic 
D, and in this construction the fixed wall of 
the primary pneumatic is mounted directly 
against the under Wall of the wind-chest sup 
plement and protrudes beyond the wind-chest 
supplement at the rear to afford convenient 
means of connecting with the primary pneu 
matic the duct D', which leads from the 
tracker-range. The passage C", having the 
cross-passage C" for the two motor-pneumat 
ics, in this construction leads from the wind 
chest proper, A, up through the board A", on 
the under side of which the motor-pneumat 
ics are mounted. The valves E and F oper 
ated by the moving side, which is the under 
side, of the pneumatic control the ports c' 
and c, as in the construction shown in the 

The reed-valves B B, operating other figures. 

75 

95 

OO 

IO 

IIS 

I 25 

I 30 

  



O 

3O 

3 5 

--O 

45 

5 5 

In all of tilese follns provision may be made 
fol' Operating the instrument by a manual in 
stead of by means of the perforated sheet 
traveling over the tracker-l'ange, and in all 
the forms this may be done in eithe OC of 
two ways-to wit, either by mechanical con 
nections from the keys of the mantial to the 
reed-valves 3, 1making a mechanical action 
entirely independent of the pneumatic action, 
or by providing the primary pneumatic with 
a communication with the exterior air, in ad 
dition to that which it obtains through the 
pipe which leads to the trackel'-'ange, and coll 
trolling such additional communication by : 
Valve operated by means of connection with 
a manlal-key. The lattel' means is illus 
trated in the drawings. In the form shown 
in Fig. 1 the Second air cominunication for 
the primary pneumatic is afforded by means 
of the duct () in the board which forms the 
side of the wind-chest, such duct leading into 
the duct (d. In the form shown in Fig.2 the 
same function is performed by the duct g', 
formed in the board G, mounted on the top 
of the board A' and having the fixed side of 
the primary pneumatic mounted against its 
Ireal edge, the duct (f" (extending on through 
the fixed \vall and thus leading into the pneu 
matic-chamber. In the form shown in Fig. 3 
the same function is performed by the duct 

1 - 3 g", which is made in the board on which 
the primary pneumatic is supported, said (luct 
continuing up through the block D, which 
forms the heel of the primary pneumatic. 
eacl case the otitel end of the duct, which thus 
a ?olds the second outer air connection of a 
primary pneumatic is colltirolled by a valve 
II on a lever II", suitably fulcrumed at its rear 
end upon any convenient fixed part and hay 
ing at its forward end suitable means for no 
chanical connection with a manual-key, as 
the link i. 
The specific in eans by which nechanical 

connection from the hanual-key, either to the 
valve II or to the 'eed-valve 3, is inade con 
stitutes no part of the present invention, and 
I have therefore not illustrated any means 'o' 
making the connection with the valve 3, since 
many obvious nodes and leans for this pur 
pose will occul' to those familial with the ait. 
in the principal figures I have show the 

primary pinet matic as of the bellows form; 
but I do not limit myself to this ?on). Other 
Well-known fol'ms of pneumatics may be elm 
ployed, such, fol' example, as the for in shown 
in Fig. 4, in which a diaphragm from behind 
or under which a duct leads to the wind-chest 
is substituted for the oscillating side bellows. 
This form has one advantage over a bellows 
form in that it is more easily made air-tight, 
as it is essential the primary pneumatic shou (l 
be when it is exterior to the Wind-chest. In 
the diaphragm form of pneumatic the valve F, 
imounted on the diaphragm, will be held nor 
mally-that is, by virtue of its structure and 
the action of gravity upon it without the in 
fluence of the Wind-Chest-in contact. With its 

In 

seat by the diaphrag) at its no!'lilill position. 
The easiest action is obtained by making the 
diaphragm so that normally when free from 
the influence of the Wind - Chest it bilges 
slightly outward, as seen in Fig. 4, all i (yes 
not fluctate far enough to reverse the lice 
tion of its curvature or fullness, but is stopped 
by the seating of the valve E before it has 
moved far enough to have a tendency to littge 
the other way. This outward-lulging tend 
ency of the diaphragh this normally seats 
the valve with the same c tect as in the ) elit - 
loths form. The valve is seated by gravity 
without sensible pressure upon its seat. The 
same result as to no l'inal seating of the Yilly (; 
by the diaphragm at its in ornal position Wolall 
be attained if the diaphragn) WC1'? no 'inally 
straight, and sufficiently elastic () be cle 
pressed by the suction experienced from the 
wind-chest; but this would 'eli ire tehsile 
easticity, and the diaphragin so constit: cted 
cannot be made so delicately sensitive to slight 
rare fication in the wind-chest as a diaphragin 
applied with a little fullness, causing it to 
bulge toward the valve-seat. 

IBy the term “piinary inelii)atic: as eli 
ployed in the above specification all d ill lily 
clains I mean a pellinatic Whose action ill 
mediately caused by the difference between 
the tension of tie : it within the with (-(est. 
and that of the extel'nal :til is the initial : (- 
tion in a train vicii complises a secondary 
pneumatic or pieul: it's Whose 1 till (- 
tion causes the sound.))'oducing devices to 
speak. This term thus used therefore CX 
cludes pine unaatics which mechanically oper 
ate the means for causing the sould-) 'otu (?- 
ing devices to speak and which are includet 
in the ten in oto '-in climatics as Elsed in 
this specification. The importarake of those 
(listinctions will be understood sell it is 'c- 
meinie'ed that in Co instructions ill which : 
neumatic is caused ol' pelinititect to ope'a to 

in a talusical instill inct fol' ally ill 'pose hy 
acilmitting at lenospheric presslie to it, as in 
all constructions in which a perforated sicci 
Ol' equivalent device is the leans elilloy 
Ellei'e is havoidably a constant waste of a 
while the pine unitie is kept thus exposed to 
the atinosphelic press title-that is to Sily, 
while the sound -l'oducing device is being 
caused to speak. The pneumatic which ol 
erates the sotn (l-producing device, as A (p- 
erating the 'ced-valve in the case of a 'ce 
organ, tel'nned the not o'-y) ellinatic,” in list. 
have sufficient ai'en to a fol'd tile ince essay 
power to operate the valve ol' cquivalent, de 
Vice, and if such moto1'-pheumatic is also the 
primary pneumatic (whose action is cause 
by admitting atmospheric 'essure to it) in o'- 
der that such pinculinatic should act pointly 
both in opening and closing the reed-valve or 
performing whatever ?tinction depends upon 
its action fol' cominencing and Leiniating 
the speaking of the sound-producing le vice 
the vent ol' orifice through which the air is 
Wasted or drawn in in the action of the pnet 
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lmatic, which continues while the exterior air 
communication is open, must be proportioned 
properly to the size of the pneumatic and 
must therefore be larger in proportion as the 
pneumatic is larger. If the primary pneu 
matic therefore be made to serve also as the 
motor-pneumatic, the waste of air will be very 
great, and the duty thus imposed upon the 
bellows is liable to become excessive, neces 
sitating either very large or very rapidly-act 
ing pumping devices. These considerations 
have led to the almost universal practice of 
interposing between the pneumatic which is 
operated by a perforated strip or other means 
for admitting external air through such pneu 
lmatic and the means for immediately oper 
ating the sound-producing devices a second 
ary pneumatic, whose action, either inflation 
or collapse, shall be caused by changing its 
communication from the external air to the 
wind-chest, or vice versa, so that each action 
(inflation and collapse) shall consume only 
the quantity of air which the pneumatic re 
quires for inflation or expels in collapse. 
My present invention has to do strictly with 

structures in which there is a primary pneu 
matic in the Sense above defined and a sec 
ondary pneumatic in the sense above indi 
cated, since only when both are employed for 
the purpose for which the employment of 
both is useful does the occasion arise for dis 
criminating between the interior and exterior 
location of such pneumatics with respect to 
the wind-chest. 

In Figs. 5, 6, and 7 I have shown a modifi 
cation of the primary pneumatic in respect 
to the connection thereof with the wind-chest, 
the modification being designed for the pur 
pose, primarily, of accomplishing, in respect 
to the initial seating of the valve F, the same 
thing that is accomplished by the mounting 
of the pneumatic so that by the action of 
gravity alone said valve normally reaches its 
seat. The same thing also is accomplished 
by the construction of the pneumatic shown 
in Fig. 4, in which the bulging of the dia 
phragm tends to hold the Valve normally at 
its seat. In the form shown in these figures 
there is one passage leading through the wall 
of the Wind-chest in place of two passages 
shown in the principal figures. 
In place of the duct d shown in the prin 

cipal figures I employ, in the form shown in 
Figs. 5, 6, and 7, a duct d through the stem 
of the valves E and F, said stem indicated by 
the letter e", being thereby rendered tubular. 
The disk d" is then applied over the inner 
side of the valve E, through which the duct 
in the stem e opens, as in the other construc 
tion it is applied over the inner end of the 
duct di. This change in structure of the pri 
mary-pneumatic connection, when applied to 
the form shown in Fig. 3, dispenses entirely 
with the supplemental chamber A and the 
standards A", leading thereto. The action 
of the modified device is that when the com 
munication of the primary pneumatic with 

the Outer air is opened, admitting atmos 
pheric pressure within the pneumatic and 
causing it to be drawn in through the pneu 
matic into the wind-chest through the punc 
ture in the disk d", the in-rush of air through 
the tubular stem e and against the under 
side of the punctured disk d tends to pull 
the valve-stem inward to unseat the valve E 
and seat the valve F, precisely as in the form 
shown in Fig. 1, for example, and the pendul 
lous position of the moving side of the pneu 
matic under the action of gravity tends to 
cause the Valve E to move toward its seat as 
the moving side of the pneumatic swings 
pendulous-like when released from the suc 
tion which holds the pneumatic collapsed. 
In all the forms shown the valve E, being ex 
posed to atmospheric pressure at the outer 
side and to diminished pressure at the inner 
side, tends to move inward as soon as the 
force exerted upon it by the primary pneu 
matic ceases by the admission of atmospheric 
air into the latter. 

In the form shown in Figs. 5, 6, and 7 an 
additional influence of the same nature op 
erates through the tubular stem e upon so 
much of the area of the disk das covers the 
duct in the stem d-that is, the area equal 
to that of the duct less that of the puncture 
in the disk d". This influence, tending to 
move the valves in the same manner as they 
tend to move by gravity, is independent of 
the influence first above mentioned, due to 
the frictional action of the air as it moves in 
ward through the duct in the stem d. 
Since the primary pneumatics are con 

stantly, during the operation of the instru 
ment, exposed to suction, being in communi 
cation interiorly with the wind-chest and be 
ing exteriorly exposed to atmospheric pres 
sure, some waste is liable to occur through the 
tissues or diaphragms of such pneumatics, 
and the employment of the tubular stem for 
the valves E and F, as illustrated in Figs. 5, 6, 
and 7, affords an opportunity to reduce this 
possibility of Waste at least one-half by pro 
viding within the primary pneumatic a cush 
ion or seat, d, secured to the inner Wall of 
the fixed side of the pneumatic on which the 
inner end of the tubular stem d shall seat 
When the pneumatic is collapsed, thus closing 
the communication between the interior of 
the pneumatic and the wind-chest after the 
partial vacuum necessary to cause the col 
lapse of the pneumatic has been produced 
therein. This partial vacuum will be gradu 
ally diminished by the leakage until the 
pressure of the end of the tube upon the seat 
relaxes sufficiently to permit the air to be 
drawn past the seat into the wind-chest by 
the suction operating from the latter, thus 
restoring the vacuum again, but never per 
mitting sufficient movement of the valves E 
and F to operate to reverse the connection of 
the motor-pneumatic and cause it to operate. 
The loss by leakage is diminished by this 
means, because the partial vacuum in the 
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Illelli) altic Willic:ll calises such leakage is a 
steadily-dilninishing force until it becomes 
So far diminished as to permit its restoia 
tion in the mainer described. Such l'esio':- 
tion occurs instantly when the pressure on 
the Cushion permits tine air to pass, so that 
the average vacuum is therefore about one 
half the maxin illn, and the aggregate leak 
age is therefore reduced about one-half. 

Since the motion of the stem of the valves 
E and F when attached to an Oscillating or 
linged bellows side is not directly longitudi 
lal With respect to the stem, the two valves 
requil'e to have theil' seating-surfaces not ex 
actly pal'allel, in O1'de' that they may each. ii) 
till 'n seat properly at the ports which they 
respectively control. To avoid the necessity 
of the very accurate adjustinent which will 
be necessary to insure ineffect seating in view 
of this feature, I prefer to make the wave E 
loose Oil its stem, so that it may adjust itself 
to its seat When it strikes it. This feature 
'all not be recognized by the eye in the actual 
Constl'uction nor in drawings of actual size, 
but I have shown in Figs. 9 and 10 magnified 
details from which it may be understood. 
When the solid stem such as show in in ligs. 
1, 2, and 3 is eimployed, such stem extends 
loosely through the valve E and is provided 
With a head e" to stop the valve and adapted 
to pull it onto its seat at whatever slight an 
gle theleto it inlay strike it. In the tuliular 
for in shown in Figs. C, 7, and S the tulular 
Stein is ?anged at the end for the same ) - 
Dose and with the same effect, the disk (i e 
ing inade fast to the Outer surface of the 
flange 'epresented by cli'. In all the forms 
the necessary adjustinents of the valves E 
and F to each othel' in respect to their dis 
tallice apart, Inay be inade by screwing their 
steln) in Ol'e or less through the valve I, and, 
if necessary, into or through the side of the 
bellows to which the valve it is attached. 

I claim 
1. In a pneumatic organ, in combination 

With an exhaust wind-chest, it primary neu 
lmatic and a hoto1'-pneumatic both exterior to 
tle Wind-chest and communicating there with 
fol' exhausting and with the outer air for sent 
ing Salid pneumatics; the valves which con 
t!'Ol the exhaust and yet ports of the motor 
pleullmatic being Connected to and operated 
by the primary pinellinatic to exhaust, the mo 
to'-lpheumatic when the primary pneumatic 
is Vented, and to Vent said moto1'-pneumatic 
When the primary pneumatic is exhatasted; 
Connections from the motor-pneumatic by 
Which the sound-producing devices are caused 
to speak Wlen said notor-pneumatic is col 
lapsed, and Suitable meals for uncovering 
the Vent of the primary pneumatic; the vent 
Valve of the moto'-pneumatic being at its seat 
ll Ol'nally under the influence of gravity when 
free from any influence proceeding from the 
Wind-claest. 

2. In a pneumatic organ, in combination 
With an exhaust wind-chest, a primary pnet 

natic and a not O'-) culinatic }{t}) exteriol () 
the wind-chest and cominillieating the '(with 
fol' exhausting and with the ottei' air for vent 
ing said pneumatics; the valves which co 
trol the exhaust, and vent ports of the Jotor 
pneuillatic being connected to and Olerated 
by the primary pneumatic to exhaust the O 
to1'-pneumatic when the primary Dicinatic 
is vented, and to vent sail notor-inculati: 
when the primary eumatic is exilatlsteil; 
Connections from the in Oto-piloti natic ly 
which the sound-p'oducing devices ai'e (tails (d 
to speak when said noto-pneuatic is co 
lapsed, and suitable leans for uncovering 
the vent of the plinary pictimatic; the sent 
valve of the moto'-pneumatic and its conte?:- 
tion to the primary pneumatic being exterioi 
to the wind-chest, sail primary let initit 
being adapted normally unde the influence 
of gravity and when fi'ee 'onn any influe) (c. 
proceeding from the Wind-chest to staiti ex 
panded and in Osition to loid said valve at 
its Seat. 

3. in : ) ellinatic O'gain, ill collabilation 
With an exhaust Wind-chest, a finally ) (l- 
natic and a moto'-pheli natic both extenior to 
the wind-chest and commutilicating there Wii 
for exhausting and with the Oater air for vent 
ing said pletinatics; the valves whici Con 
trol the exhaust and sent ports of the hoto1'- 
pneumatic being connected to and operateti 
by the primary pneumatic O (exhatist the in O 
to-pneumatic; when the primary piet natic 
is vented, and to Yent said noto-pnettinatic 
When the pillaly pneumatic is exhausted; 
Connections from the not () i' pile tiliatic is 
which the sound-producing devices are caused 
to speak when said noto1'-pneumatic is col 
lapsed, and suitable in eans for ulcovering tic 
Veint of the primary pinellinatic; Said 'inai's 
pneumatic being adapted normally well 
vented and thc'elby elieved from the influ 
ence of the wind-chest, to expand by lie : ( - 
tion of gravity oil its moving wall to the CX 
tent necessary to hold the exhaust-valve (): 
the motor-pneumatic off its seat and the yell 
valve of Said pneumatic at its seat. 

4. In a pineumatic O'gall, ii). CO inlination 
with an exhaust wind-cliest, a plinary pilett 
imatic and a moto'-pneumatic both exterior to 
the wind-chest, and comint linicating the 'C with 
for exhausting and with the otite' aii’ for set 
ing said pneumatics; the valves which co 
tol tie eXt last and vent pots of the noto'- 
illeunatic being connected to and opeiatel 
by the primary pneumatic to cxhalist the no 
tol'-pnetiinatic when the primary inellinatic 
is vented, and to vent said motor-neul natic 
when the Drinary pneumatic is exhausted: 
conjections from the notor-pneumatic by 
which the sound-producing devices are caused 
tO Speak Wiel Said noto-pilcuinatic is co 
lapsed, and suitable means for uncovering the 
Welt of the plinary pleulimatic; the exhalist, 
communication of the primary pneumatic 
With the wind- chest being I'estricted relil 
tively to the vent of Said primary pinct matic, 
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alud the Vent-Valve of the motor-pneumatic 
being adapted normally, under the influence 
of gravity, when the primary pneumatic is 
Vented, to stand at its seat. 

5. In a pneumatic organ, in combination 
With an exhaust wind-chest, a primary pneu 
lmatic and a motor-pneumatic both exterior 
to the Wind-chest and communicating there 
With for exhausting and with the outer air 
for Venting said pneumatics; the valves which 
control the exhaust and vent ports of the mo 
to-pneumatic being connected to and oper 
ated by the primary pneumatic to exhaust 
the motor-pneumatic when the primary pneu 
matic is vented, and to vent said motor-pneu 
lmatic. When the primary pneumatic is ex 
hallsted; connections from the motor-pneu 
matic by which the sound-producing devices 
are caused to speak when said motor-pneu 
matic is collapsed, and suitable means for 
llncovering the vent of the primary pneu 
lmatic; the moving Wall of the primary pneu 
lmatic being pendulous and at normal posi 
tion under the influence of gravity, when said 
pneumatic is Vented and freed from the in 
fluence of the wind-chest, adapted to hold the 
motor-pneumatic vent-Valve at its seat. 

6. In combination with the wind-chest, a 
primary pneumatic and a motor-pneumatic 
Whose communication with the wind-chest is 
controlled by the primary pneumatic; the 
valve which effects such control having its 
Stem tubular and constituting a communicat 
ing duct between the wind-chest and the pri 
mary pneumatic. 

7. In combination with the wind-chest, a 
primary pneumatic and a motor-pneumatic 
having its communication with the external 
air controlled by the primary pneumatic, the 
valve which effects such control having its 
stem tubular and constituting the communi 
Cating passage between the wind-chest and 
the primary pneumatic. 

S. In combination with the wind-chest, the 
primary pneumatic exterior thereto and a mo 

to-pneumatic whose communication is COll 
trolled by the primary pneumatic; the valve 
which effects such control having a stem tubu 
lar and constituting a communicating duct 
between the wind-chest and the primary pneu 
matic. 

9. In combination with the wind-chest, a 
primary pneumatic exterior thereto; a motor 
pneumatic also exterior thereto; valves which 
control the colmmunication of the motor-pnell 
matic with the wind-chest and with the ex 
ternal air being operated by the primary 
pneumatic and being mounted on a common 
stem, said stem being tubular and constitut 
ing the communication between the Wind 
cliest and the primary pneumatic. 

10. In combination with the wind-chest, 
and an exterior primary pneumatic, a tube 
which is attached to the fluctuating Wall of the 
pneumatic and which extends into the Wind 
chest and constitutes the means of communi 
cation between the Wind-chest and the pneu 
matic; and a pallet, or valve within the pneu 
matic adapted to be seated over the inner 
port of said tube when the pneumatic is col 
lapsed. 

11. In combination with the Wind-chest, a 
primary pneumatic exterior thereto and a mo 
tor-pneumatic whose communication with the 
Wind - chest and with the Outer air is con 
trolled by the primary pneumatic; the valve 
which effects such control having its stem 
tubular and constituting the communicating 
duct between the wind-chest and the pneu 
matic; and a pallet or seat within the pri 
mary pneumatic on which the inner port of 
said duct seats when the pneumatic is col 
lapsed. - 

In testimony whereof I have hereunto set 
my hand, in the presence of two witnesses, at 
Chicago, Illinois, this 24th day of July, 1896. 

NIEL WILLE CLARK. 
Witnesses: 

CHAS. S. BURTON, 
JEAN ELLIOTT. 
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