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Be it 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 Organs, which are fully set forth in the fol 
lowing specification, reference being had to 
the accompanying drawings, forming a part 
thereof. 
This invention relates to the application of 

an exhaust-fan to an organ as a means of ex 
hausting the air from the vacuum-chamber 
in lieu of the customary exhaust-bellows. 

It relates, also, to the use of an electric mo 
tor to operate such exhaust-fan and to the 
construction of the organ-action, which con 
sists in providing it with a stop to regulate 
the action of such electric motor, and thereby 
of the exhaust-fan, according to the use re quired. 
In the drawings, Figure 1 is a vertical Sec 

tional side elevation, section being made from 
front to rear through the vacuum-chamber 
and the lower portion of the cabinet contain 
ing the exhaust-fan and motor. Fig. 2 is a 
longitudinal vertical section at 22 on Fig. 1, 
showing, however, no part of the motor ex 
cept the commutator and brushes and the 
shaft. Fig. 3 is a detail sectional side eleva 
tion of the motor-controlling stop, Section be 
ing made through its bearings. Fig. 4 is a 
section at the line 4 4 on Fig. 3, showing the 
electric circuit and battery in diagram. 
The action of a rotary fan to Operate an 

organ is radically different from that of the 
ordinary exhaust-bellows chiefly in that the 
latter is positive, (provided the valves are 
tight,) while the former is merely potential 
and becomes actual only as the use of the in 
strument gives occasion-that is to say, when 
the ordinary exhaust-bellows is operated the 
air is rarefied in the vacuum-chamber posi 
tively and definitely an amount dependent 
upon the relative capacity of the vacuum 
chamber and the capacity of any action given 
to the bellows, a certain amount of air being 
drawn out from the vacuum-chamber at each 
actuation of the bellows to a certain extent. 
The power with which the airis drawn through 
the reeds when the keys are operated, being 
dependent strictly upon the degree of vacuum 

existing in the vacuum-chamber, will there 
fore depend upon the extent to which the bel 
lows has been operated to exhaust the air be 
fore depressing the keys, and the intensity of 
tone developed from any given reed will be 
largely affected by the number of keys oper 
ated at once, because the power will be dis 
tributed among all that are operated simul 
taneously. When the exhaust device is a ro 
tary fan instead of a positively-acting pump 
or bellows, this is not the case. On the con 
trary, if such fan be operated in or in com 
munication with the vacuum-chamber while 
no keys are depressed and while conse 
quently, except for leakage, there is no ac 
cess of air into the vacuum-chamber past 
the reeds or from any other source the fan 
will be able to discharge practically no air, 
however rapidly it is operated. It is true 
a certain degree of tension will be produced, 
because a little air can be withdrawn by the 
fan in such motion; but after the tension 
reaches a certain degree dependent upon the 
speed of the fan the pressure of the exterior 
air will produce a practical equilibrium in the 
fan-chamber, so that the fan will simply re 
volve in a partial vacuum which its own mo 
tion produces and maintains, the air probably 
passing both in and out at the discharge-aper 
ture and not passing through the fan-that 
is, not entering at the receiving and passing 
out at the discharge aperture to any impor 
tant extent; but if now the vacuum or ex 
haust chamber be provided with an inlet for 
air an outgoing current will immediately be 
perceived at the discharge-mouth of the fan, 
and that current Will increase in volume and 
intensity as the inlet-opening in the vacuum 
chamber is enlarged until the air coming in 
through such opening is equal to the full ca 
acity of the fan to discharge; and, further, 

I believe from my observation that the air 
will enter no more rapidly through a small 
inlet under the Same action of the fan than 
through a large inlet, only the quantity vary 
ing with the size of the inlet. I judge this 
from the fact that when the fan is being op 
erated most rapidly a given key being de 
pressed, producing a tone of given intensity, 
if other keys are depressed the intensity of 
the tone of the first key is not thereby af 
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fected, each note having, therefore, an in 
tensity dependent upon the rate of action of 
the fan and independent or practically inde 
pendent of the number of keys operated si 

5 multaneously with it. 

o 

30 

A is the vacuum-chamber, bearing the usual 
relation to the action which is represented 
conventionally at E above said chamber. 
A'is a regulating-supplement to the vacu 

um-chamber. 
B is the fan. 

ates it, 
D is a glass case in which the fan and mo 

tor are inclosed. 
K is a non-vibratory pipe through which 

the air is exhausted by the fan from the vacu 
um-chamber. 
F is a like non-vibratory pipe connected to 

the discharge-mouth of the fan to conduct the 
air-blast out through the organ-case. 
H represents conventionally a galvanic or 

storage battery of several cells connected for 
intensity and in circuit with the motor and 
with the segmental switch-board I and with 
a stop, the operation of which will be herein 
after explained. 
In the simplest form in which my invention 

C is the motor which actu 

may be operated it is not material where the 
fanislocated nor how it is driven. It is essen 
tial only that from the intake of the fan a 
proper duct be provided connected with the 
exhaust or vacuum chamber of the organ; but 
I prefer to locate the fan within the cabinet 

... case Mof the organ first because there is space 
35 sufficient for it in the position usually occu 

pied by the exhaust-bellows and because it is 
thereby rendered more convenient and imme 
diately accessible and its control is easier. 

- Being located within the cabinet-case of the 

45 

organ, it is almost essential that it should be 
operated by power which does not require 
mechanical connections extending outside of 
the organ-case, since such mechanical connec 
tions could not be operated without more or 
less noise, which could not be drowned or 
muffled effectively and would seriously inter 
fere with the use of the instrument. For this 
purpose I prefer an electric motor requiring 
only the wires to connect the current to ex 
tend outside the case to a suitable battery 
also within the case, if desired, and I have so 
shown it in Fig. 2; but I do not consider it of 
special consequence to locate the battery in 
the case, because connection. With the motor 

55 can be so readily made from an exterior bat tery by means of binding-posts fixed on the 
case. It is important, however, that the noise 
caused by the action of the motor and fan 
shall be completely muffled, and not only that, 
but that the vibration produced by the mo 
tion of the fan and motor should be absorbed 
and prevented from communicating vibration 
to the case. For the first purpose-that is, 
muffling the sound of the moving mechan 
ism-I inclose both motor and fan in the case 

472,032 

partly for appearance and partly in order that 
the action of the mechanism may be at all 
times readily observed and because by mak 
ing it thus of glass the necessity for opening 
it to observe it is obviated and the mechan 
ism may thereby be kept entirely free from 
dust. This case D consists of frame-work of 
wood or metal, as preferred, made up of cor 
ner-posts and bars D'D' and D*D, interiorly 
rabbeted to receive the beveled glass panels 
D', the rabbets being first lined with rubber 
strips d, in which the glass panels are seated, 
the strips being then folded over the inner 
edge of the panel and the panel secured by 
molding-strips fastened to the frame-work on 
the inside, so that the glass nowhere comes 
into contact with the frame - work, but is 
guarded on both sides by the elastic strips of 
rubber in which it is seated. The standards 
for the fan and motor rest in like manner 
upon rubber blocks DD, interposed between 
said standards and the bottom of the case, 
and the bolts which secure said standards are 
in like manner muffled by rubber washers d', 
interposed between the heads of said bolts 
and the base-flanges of the standards. 

the organ-case without contact with the wood 
or other solid material of the case, rubber 
blocks D'D', serving as feet for said glass 
case, being interposed between the same and 
the bottom of the organ-cabinet. These feet 
are most conveniently made of heavy rubber 
tubing, whose aperture or bore is sufficient 
simply to admit a bolt through it from top to 
bottom, and under the heads of the bolts, which 
ass through the bottom of such case and 

through the legs into the bottom of the organ 
case, rubber Washers are placed, so that the 
bolts have no contact directly with the vibra 
tory material of the bottom of the glass case. 
To prevent a tremulous or vibratory motion 

stops DD may be secured to its upper cor 
ners and extended to the proximate inner sides 
of the organ-cabinet, thereby steadying it and 
staying it laterally. This glass case is en 
tirely closed, except at one side, where it has 
an aperture D for the exhaust pipe or duct 
K, leading from the vacuum-chamber of the 
organ, and at the bottom, where there is an 
opening D", through which the discharge-pipe 
F passes out. For the purpose of this pipe 
connection from the fan-case to the exhaust 
or vacuum chamber, as well as for every other 
pipe connection from the fan, I prefer to em 
ploy the structure shown, in which K is a tube 
made of thin sheet-rubber-such as is fre 
quently employed in the manufacture of bel 
lows-or of felt, within which are rings K' K', 
on which are mounted at intervals through 
out their circumference several Wood blocks 
K" K'. These rings are of such diameter 
that, with their blocks on them, as illustrated, 

D, which I make of glass or with glass sides, they fit tightly within the tube, and the blocks 

The entire glass case is supported within 

of the glass case bodily by reason of the elas 
ticity of its supports, buffers or lateral rubber. 
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are provided for the purpose of affording con 
venient means for gluing to the tube, thereby 
retaining the rings in such position as de 
sired therein. These rings are located at in 
tervals in the length of the tube, their pur 
pose being to define the area of the longi 
tudinal collapse of the tube whenever it is 
used in such situation as to be collapsed and 
to prevent transverse collapse during the ex 
haustion of air from it by exterior pressure. 
For some purposes I prefer to make this tube 
of felt; but the rubber is preferable where the 
tube is to be collapsed frequently, being less 
liable to rupture in collapsing by reason of 
the repeated creasing or folding at the same 
points. The end of the tube is provided with 
a metal ferrule K' and a wooden marginal 
flange or fitting IK, by which it is adapted to 
be secured to the Wall of the case at one end 
and to the Wall of the vacuum-chamber at the 
other, the rubber washer K being interposed 
between it and said Wall at such connection 
to prevent vibration, although the entire pipe 
itself, being of non-vibratory material, quite 
effectually absorbs any vibration which might 
be communicated. A short piece of similar 
pipe K is similarly connected to the fan-case 
at one end and at the other end to the wall 
of the case D at the opening D. A similar 
pipe F leads from the discharge-mouth of the 
fan out through the bottom of the glass case, 
and thence through an opening in the bottom 
of the organ-cabinet, and said cabinet being 
supported a very short distance, not exceed 
ing one inch, from the floor by suitable cast 
ers or other supports the air from the fan is 
discharged downwardly onto the floor, and 
thereby dispersed laterally and escapes all 
around the bottom edge of the organ. 
The switch-board consists of a base I of in 

sulating material, having mounted upon it in 
a circle metallic segments I", each provided 
with a binding-screw I', while at the center 
of said insulating-base is journaled the me 
tallic stop-rod I, carrying the metallic con 
tact-finger I, which extends radially to a po 
sition where it may rest upon the metallic 
segments. I provide a metallic bearing or 
lining for the bearing of the rod I in the base 
I, and from that metallic lining a wire runs 
to the motor, and thence to one pole of the 
battery, and from one of the extreme binding 
screws I-10 wire i runs to the opposite pole of 
the battery. From the connecting-wires be 
tween the successive cells I extend, respect 
ively, the wires ' ' ' to the second, third, 
and fourth binding-screws I'. The last seg 
ment I', being unconnected, might for all pur 
poses be either of insulating or conducting 
material, serving only as a block to hold up 
the point of the finger I to the level of the 
several metallic segments. The stop-rod I 
extends from its bearing described forward 
through the organ-front and is provided with 
a stop-knob I in a convenient position to be 

over the keyboard at the right-hand end. It 
will be understood that by turning the stop 
knob to set the finger I in contact with either 
the first, second, third, or fourth segments I' 
the power of all four, three, two, or only one 
of the cells will be brought into the circuit 
and their power utilized to operate the motor, 
and the speed of the fan will thereby be regu 
lated at the Will of the operator. At the or 
gan-front I provide a dial about the stop-knob 
and a suitable finger i° on said knob, said dial having indicating points corresponding 
to the position of the finger I on the several 
segments I' to guide the operator in setting 
Said stop for the desired intensity of action. 
It will be understood that the number of cells 
and correspondingly the number of contact 
segments and of index-points on the dial may 
be made greater or less, as desired. It will 
be obvious, also, that a similar method may be 
employed to regulate the force of current 
taken from an electric circuit by resistance 
coils suitably arranged, so that one or more 
of them can be brought into the resistance 
circuit in the same manner as the cells illus 
trated are brought into the motor-circuit by 
the operation of the stop over the switch 
board, and the same result produced as when 
power is taken directly from galvanic or stor 
age cells. By adding to Fig. 2 the broken 
lines J J' to represent the entering and de 
parting Wires of an energized circuit and con 
sidering H. H., &c., as resistance coils or cells 
Said figure presents in diagram this alterna 
tive method. 
The regulator A' is generically a supple 

ment to the vacuum-chamber, being a col 
lapsing air - chamber, which communicates 
with the vacuum-chamber proper through the 
opening C in the bottom of the latter cham 
ber. Within it are springs A0A0, tending to 
hold it distended and resisting its collapse 
When the fan is operated. Without any use of 
the manual or with the use of so few keys as 
to admit air to a less extent than the capacity 
of the fan to exhaust at the speed at which it 
is being driven a partial vacuum is produced 
in the vacuum-chamber, which will cause the 
regulator A to collapse under exterior atmos 
pheric pressure. When the use of the man 
ual is suddenly increased, requiring instantly 
an increased quantity of air, the regulator 
Will expand under the action of the springs 
and will instantly draw such required in 
creased quantity, and at the same time, ac 
Cording to the mode of action hereinabove 
state?, the fan will also draw air in an in 
Creased extent proportionate to the increased 
opening at the reeds produced by the in 
creased use of the manual. This increase of 
movement of the air through the fan cannot 
Occul' So promptly as to prevent the diminu 
tion of intensity for an instant when a largely 
increased number of keys is suddenly stracic; 
but the regulator, under the action of its operated, being, as illustrated, immediately springs, is capable of responding practically 
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instantaneously, and it thereby prevents for pressure, whereby the tension of air in the 
even an appreciable instant the diminution vacuum-chamber is automatically regulated, 
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of intensity of tone. 
It will be understood that the fan may be 

used connected to the vacuum-chamber with 
out being located within the organ-case and 
may be operated by other than an electric 
motor, or being operated by such motor or by 

and motor may be dispensed with; but in 
each of these changes one or more features of 
subsidiary value in my invention would be 
omitted, while retaining other features, and 
in all these changes retaining one leading pri 
mary feature. 
N N N N N are binding-posts for the con 

nection of the wires from the battery and mo 
tor to corresponding wires which extend with 
in the organ-case from the switch-board in 
any convenient course to reach said binding 
posts in the portion of the organ-case where 
the case D is to be located when that con 
struction is employed. N' N' N' N' N are 
similar binding-posts, to which the exterior 
wires from the battery may be extended when 
the battery and motor are located outside the 
organ-case. The same binding-posts will an 
swer when power is derived from the line of 
circuit with resistance-coils. 

I claim 
1. In a cabinet-organ, in combination with 

operating mechanism, a case other than and 
forming no part of the organ cabinet-case in 
closing such mechanism to muffle the sound 
of its motion, substantially as set forth. 

2. In a cabinet-organ, in combination with 
operating mechanism, a case inclosing such 
mechanism located within and independent 
of the organ cabinet-case to muffle the sound 
of such mechanism, substantially as set forth. 

3. In a cabinet-organ, in combination with 
operating mechanism, a case other than and 
forming no part of the organ cabinet-case in 
closing such operating mechanism to muffle 
the sound of its motion, such operating mech 
anism and muffling-case being located Within 

55 
sides seated in non-Sonorous cushions inter 

the organ cabinet-case, and elastic supports 
and stays interposed between such muffling 
case and the walls of the organ cabinet-case 
to cut off sonorous vibration, substantially as 
set forth. 

4. In a cabinet-organ, in combination with 
mechanism which operates it, a case inclosing 
such mechanism other than and forming no 
part of the organ cabinet-case and having its 

posed between said sides and the corner 
frame-work of said case, whereby the Sonorous 
vibration of the mechanism -inclosing case 
is absorbed, substantially as Set forth. 

5. In combination with a vacuum-chamber of 
an organ, an exhaust-fan communicating with 

an equivalent the inclosing case for such fan 

Substantially as set forth. 
6. In a cabinet-organ, in combination with 

a vacuum-chamber, an exhaust-fan commu 
nicating with such chamber to exhaust the 
air therefrom, a motor which operates the fan, 
and a case other than and forming no part of 
the organ-case inclosing the fan and motor to 
muffle the sound of their motion, substan 
tially as set forth. 

. In a cabinet-organ, in combination with 
a vacuum-chamber, an exhaust-fan commu 
nicating with such chamber to exhaust the 
air therefrom, a motor which operates such 
fan, such fan and motor being located within 
the organ cabinet-case, and a case inclosing 
such fan and motor within and independent 
of the organ cabinet-case to muffle the sound 
of their motion, substantially as set forth. 

8. In a cabinet-organ, in combination with 
a vacuum-chamber and an exhaust-fan com 
municating with such chamber to exhaust 
air therefrom, a case inclosing such fan and 
chamber to muffle the sound of their motion, 
such fan-motor and muffling-case being lo 
cated within the organ cabinet-case, and rub 
ber supports and stays interposed between 
such muffling-case and the walls of the organ 
cabinet-case to cut off Sonorous vibration, sub 
stantially as set forth. 

9. In a cabinet-organ, in combination with 
the vacuum-chamber and an exhaust-fan com 
municating with such chamber to exhaust the 
air therefrom, a case inclosing such fan, such 
case having its sides seated in non-sonorous 
cushions interposed between said sides and 
the corner frame-work, whereby sonorous vi 
bration of the case is absorbed, substantially 
as set forth. 

10. In combination with a vacuum-chamber 
and an exhaust-fan communicating with such 
chamber to exhaust the air therefrom, such 
fan being located within the organ cabinet 
case, a pipe of felt or other non-sonorous sub 
stance leading from the discharge-mouth of 
the fan to the exterior of the organ-case, sub 
stantially as set forth. 

11. In combination with the vacuum-cham 
ber and an exhaust-fan communicating with 
such chamber to exhaust the air therefrom, 
such fan being located within the organ cab 
inet-case, the duct from the discharge-mouth 
of the fan, leading down through the bottom 
of the organ cabinet-case, whereby the air 
blast from the fan is dispersed horizontally 
at the floor under the organ, substantially as 
set forth. - 

12. In combination with the motor-stand 
ard, the fan-case rigid therewith, the motor 
shaft having bearings in the motor-standard 
and extended into the fan-case, and the fan 

such chamberto exhaust the airtherefrom, said on said shaft within said case, substantially 
chamber having a yielding supplement nor 
mally distended and communicating freely 

as set forth. 
13. In a musical instrument, the longitudi 

with it and exteriorly exposed to atmospheric nally-collapsible duct K, composed of flexible 
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tube, combined with the rings K', secured to 
its inner wall at short intervals in its length 
to resist transverse collapse and permit longi 
tudinal collapse between consecutive rings, 
Substantially as set forth. 

14. In a musical instrument, the longitudi 
nally-collapsible duct K, composed of flexible 
tube, combined with the wire rings K', having 
on them the wooden blocks K, whereby they 

are secured to the inner wall of the tubing, Io 
substantially as set forth. 

In testimony whereof I have hereunto Set 
my hand, at Chicago, Illinois, this 28th day of 
February, 1891. 

MELVILLE CLARK. 
Witnesses: 

CHAs. S. BURTON, 
JEAN ELLIOTT.   


