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To all whom it may concern: 

UNITED STATES PATENT OFFICE. 
WILLIAM. F. COOPER, OF NORWALK, OHIO, ASSIGNOR OF ONE-HALF TO 
THE A. B. CHASE CO., OF NORWALK, OHIO, A CORPORATION OF OHIO. 
PNEUMATIC ACTION FOR MECHANICAL MusicAL inst RUMENTs. 

No. 828,833. specification of Letters Patent. 
Application Allà June 10, 1905, Serial No, 264,674. 

Patented July 24, 1906. 

s - 1 companying drawings, to which I will now 
Beit known that I, WILLIAMF. CooPER, a refer, and in the several figures of which like 55 

citizen of the United States of America, re 
siding at Norwalk, in the county of Huron 
and State of Ohio, have invented certain new 
and useful improvements in Pneumatic Ac 
tions for Mechanical Musical Instruments, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings. V " . . 

This invention has relation to pneumatic 
actions for mechanical musical instruments, 
and has for its object to provide novel means 
whereby the operation of the pneumatics or 
small bellows by means of which the move 
ment of the sound-producing devices is ef 
fected will be rendered certain, rapid, strong, 
and otherwise effective for the intended pur 
pose. - 

A further object of my invention is to sim 
i plify the construction and reduce the num 
ber of parts heretofore considered necessary 
in apparatus of this character. A still further object of my invention is to 
so construct apparatus relating to the pneu 
matic appliances of mechanical musical in 
struments as to render all parts of the same 
easy of access, so as to facilitate cleaning, reg 

3c. 
ulation, and necessary repairs. 
Other objects of my invention will be de 

veloped in the course of describing the same; 
and my invention consists in the novel con 
struction, combination, and arrangement of 
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parts' hereinafter described, and specifically 
set forthin the claims. My present invention has been particularly 
designed for application to that class of 
mechanical musical instruments in which 
stretched wires are struck by hammers that 
are actuated by small bellows and in which 
the bellows are caused to operate by means 
of suction and atmospherie pressure, gov 
erned and controlled in their operation upon 
the bellows by a moving strip of perforated 
paper; but it will be obvious to those skilled 
in the art that the devices hereinafter de 
scribed are applicable without material 
change in construction or mode of operation 
to musical instruments of other character 
than that above referred to-such, for in 
stance, as melodions, organs, and other keyed 
wind instruments, Myimprovements are illustrated in the ac 

view taken through the primary board, the 

numerals designate corresponding parts, and 
in which- - . 

Figure 1 is a vertical transverse sectional 
pneumatic-board, the valve-board, and one 6o 
of the pneumatics or small bellows hereinbe 
fore referred to. Fig. 2 is a front view of a 
portion of the valve-board. Fig. 3 is a trans 
verse sectional view of the valve-board on 
the line acac of Fig. 2 looking in the direction 
of the arrow A, and Fig. 4 iš an enlarged ele 
vation of one of the valves detached from the 
valve-board. 
The pneumatic-board, the valve-board, 

and the primary board are in my improve ?? 
ment composed of relatively long and nar 

| row sections of woodformed with a large num 
ber of channels, ports, and passages formed 
in the body of thé wood, and the pneumatics 
consist each of a small bellows provided with 75 
a spring that tends to open the same, these 
“pneumatics,' as they will be hereinafter 
termed, being arranged in regular order and 
in two rows upon the back of the pneumatic board. In ? drawings, 1 designates the 8o 
pneumatic-board, 2 the valve-board, and 3 
the primary board, these principal parts 
being arranged in the order just mentioned, 
one in front of the other with their abutting 
surfaces in air-tight contact and being se-85 
cured together by bolts 4 4, which carry 
thumb-nuts 55 on their outer ends. 
Upon the back of the pneumatic-board 1 a 

plurality of pneumatics 6 are arranged in two 
rows, one row over the other, but with the 9o 
pneumatics of one row in staggered relation 
to the pneumatics of the other row, the pneu 
matics being secured t? the pneumatic board 
in any suitable manner, but ??????by: by 
means of small screws7, so that the pneus 95. 
matics may be, if desired, each separately 
removed from the pneumatic-board. The 
valve-board 2 is secured upon the front or 
face of the pneumatic-board by means of the 
bolts 4, and the valve-board is formed with a 
main channel 8 in its outerface, which chan 
nel is a rectangular recess that extends from 
near one end to near the other end and from 
near one side to near the other side of the 
valve-board and which is in communication 
by a port with suitable section apparatus 
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when the devices which constitute my im 
provement are placed in position in a me 
chanical musical instrument. - 
The construction and operation of the suc 

tion apparatus which is used in connection 
with my in provement are not shown in the 
drawings and need not be described, as they 
are well known to those skilled in the art. 
The valve-board 2 is provided with valve 

chambers 10, terminating in valve-seats 11, 
these chambers being arranged in two paral 
lel rows, one over the other, but with the 
chambers of onfe row in staggered position 
relatively to the chambers of the other row, 
as clearly illustrated in Fig. 2 of the draw lingS. 
The pneumatic -board 1 is formed with 

valve-chambers 13, equal in number to the 
valve-chambers 10 of the valve-board 2 and similarly disposed, so that each valve-cham 
ber in the valve-board will be when the parts 
are joined together in communication with 
the similarly-positioned chamber in the 
pneumatic -board. The valve-chambers 13 
in the pneumatic-board are in communica 
tion each with the interior of one of the pneu 
matics 6 by a port 14, and each chamber 13 
is also in communication with the outer air 
through a recess 15 and a slit or saw-kerf 16, 
extending from the outer end of the bottom 
board, 17 of the pneumatic and into the re 

i cessi15. 
The valve-chambers 10 in the valve-board 
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are each provided with two spiders 1818, and 
in the Spiders of each chamber is mounted a 
valve-rod 19, this valve-rod extending com 
pletely through the valve-board and into the 
recess 15 in the pneumatic-board. Each rod 
19 carries two valves 20 and 21 and a head 
22, the end of the valve-rod which extends 
into the pneumatic-board being threaded, as 
shown at 23 in Fig. 4, and the valves 20 and 
21 being held in fixed position on the valve 
rod, the one--that is, the valve 20-by a nut 
24 and the other, the valve 21, by screwing it 
onto the valve-rod, the friction between the 
parts being sufficient to maintain the valves 
at the position to which they may be adjusted 
on the valve-stem. 
The valve 21 seats on the face of the bot-. 

tom board 17 of the pneumatic 6 and serves 
at a certain position of the valve-rod to close 
the recess 15 against the passage of air from 
outside through the kerfor slit 16 and at an 
other position of parts is moved out of con 
tact with the bottom board of the pneumatic 
and permits of the entrance of air through 
the slit or kerf 16 into the valve-chamber 13 
and thence through the port 14 into the inte 
rior of the pneumatic 6. 
The valve 20 at one position of the valve 

stem-that is, the position when the valve 21 
is off its seat-rests on the valve-seat 11 of 
the valve-chamber 10 and shuts off commu 
nication between the valve-chamber 13 and 

826,833 
said valve-chamber 10, and in another posi 
tion of parts-that is, when the valve 21 is 
seated on the bottom board 17 of the pneu 
matic and is closing the recess 15- -the valve 
20 is lifted from its seat and affords commu 
nication between the chambers 10 and 13. 
The primary 3 is provided with a number 

of vertically-disposed channels 25 equal to 
the whole number of valve-chambers 10 in 
the valve-board, and each chanihel 25 has a 
horizontal branch in its upper end, these 
branches registering with an equal number of 
horizontal ports 26 in a horizontally-disposed 
board 27, that is a portion of or an adjunct of 
the pneumatic-board and may be formed in 
tegral with or attached thereto, as desired 
The ports 26 are each formed with a vertical 
branch 28, and with the vertical branches 28 
ducts 29 are connected, these, ducts leading 
to the tracker-bar of a tracker-box, by means 
of which communication with the Outer air 
may be afforded with each of the ducts 29 separately, simultaneously, or in any re 
quired sets of groups through the medium of 
a traveling sheet of perforated paper. 
The tracker-bar, the traveling sheet of per 

forated paper, and the mechanism for actuat 
ing the same are well-known and understood 
adjuncts of apparatus of this character, and 
I have not shown and need not describe the 
same, as their function and operation is well 
understood and, so far as the operation of 
my present improvement is concerned, in 
volves merely the successive opening and 
closing of the terminals of the ducts 29. 
The inner face of the primary board 3 

is provided with a plurality of circular re 
cesses 30, arranged in similar manner to the 
valve-chambers 10 in the valve-board, one of 
said recesses being located opposite each of 
said valve-chambers. Each recess 30 is in 
communication with one of the channels 25 
by a port 31, and each recess 30 is covered by 
a diaphragm 32, that is fastened at its edges 
to the inner face of the primary board and is 
free to move at its center. 

these diaphragms 32, and consequently the 
movement of the diaphragm in one direction 
will be imparted to the valve-stem, and vice 
versa. At the lower end of each of the chan 
nels 25 a 'bleed’ or very smallport 33 is pro 
vided that leads from the channel 3 into the 
channel 8, and thesize of the opening through 
this bleed or port is regulated by means of a 
Screw 34, that penetrates through the pri 
mary board 3 and into said bleed or port 
This screw 34 should be provided with a ta 
pered point, so that the size of the passage 
through the bleed or port can be nicely regul 
lated by turning the screw. . - 

The head 22 of . 
reach of the valve-rods 19 bears against one of 
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The parts being constructed in the above 

described manner are operated as follows: 
Under normal ope atingconditions, and un 
til one or more of the pneumatics is to be 
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thrown into active condition the parts are in 
a position shown in Fig. 1 of the drawings, 
and while in this position a partial vacuum 
is constantly maintained in the channel 8 in 
all the valve-chambers 10 of the valve-board 
and in all of the channels 25, the communica-. 
tion of the channels 25 with the open air 

- ?????h the ducts 29 being, it is understood, 
1 ? 

cut off. The valves 20 are in this position of 
: at rest upon the seats 11 of the cham 
ers 10, and hence communication is cut off 

between the chambers. 10 and the chambers 
13, while at the same time the valves 21 are 
off their seats and the pneumatics are in com 
munication with the outer air through ports 
20, chambers 13, recesses 15, and slits or 
kerfs 16, the pneumatics being then held 
open by means of springs 35. ile I have 
spoken of a vacuum as existing in the chan 

2 ? nel 8 and the channels and ports communi 
cating therewith, it will be understood that 
this term is used in a relative sense to indi 
cate a difference in pressure between that of 
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immediately, thereafter cause the valve 21 to 

the outer air and that existing in the channel 
8. In the position of parts above described 
the valve 20 is held to its seat by the pressure 
of air in the chamber 13, which is of course 
the same as that of the outer air, and the dia 
phragm 32 is projected into the recess 30. If 
now by reason of the movement of the paper 
strip hereinbefore referred to air is permitted 
to enter one of the ducts 29, a difference in pressure will be immediately established be 
tween the air in channel 8 and the air in the 
particular channel 25, to which air has been 
admitted. The result of admitting air into 
the channel 25 is that the diaphragm 32 will 
be forced outwardly from the recess 30 and 
will impel the valve-stem 19 longitudinally 
and cause the valve 22 to leave its seat and 

seat over the recess 15. The seating of the 
valve 21 over the recess 15 cuts off commu 

45 
nication between the penumatic and the open 
air, and the unseating of valve 20 places the 
interior of the pneumatic in communication 
with channel 8, and the suction created in 
channel 8 by the suction apparatus will ex 
haust the air from within the pneumatic, 
which will thereupon close under the atmos 
pheric pressure on the outside of the same, 

, thereby through the closing movement actu 
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ating a hammer that belongs to the particu 
lar pneumatic which has been thrown into 
operation and sounding a tone. As soon as 
the passage of the air through the particular 
duct 29 which has been opened is shut off by 
the movement of the traveling strip of paper 
the suction in the channel 8 begins to ex 
haust the air from the channel 25, and as 
Soon as the equilibrium of pressure is rees 
tablished between channels 8 and 25 the 
valve 20 will be reseated and the valve 21 un 
seated, the reverse movement of the dia phragm 32 necessary to this operation being 

effected by the pressure of the air on the outer 
face of valve 21 and to some extent by the 
friction of the air flowing past the edges of valve 20. 

Having described my invention, I claim - 
1. In a device of the character described, 

the combination of a pneumatic-board, a, plu 
rality of pneumatics attached to said board, 
and arranged in two rows, the pneumatics 
of one row being in staggered relation to the 
? of the other row, said pneumatic oard being formed with a plurality of valve 
chambers each communicating with one of 
the pneumatics and each communicating 
with the outer air, a valve-board secured to 
the pneumatic-board and provided with a 
channel, a plurality of valve-chambers reg 
istering with the valve-chambers of the 
pneumatic-board and communicating there 
with and with said channels, a primary 
board formed with a plurality of ducts equal 
in number to the valve-chambers of the 
valve-board, each said duct being connected 
by a separate conduit to means for opening 
connection between the ducts of the primary 
board and the open air and each duct in the 
primary board being formed with a bleed 
leading into the channel of the valve-board 
and with means for regulating the capacity. 
of said bleed, said means, said primary 
board being formed with a plurality of re 
cesses equal to the number of valve-cham 
bers in the valve-board, said recesses each 
communicating with one of the ducts in the 
primary board, a diaphragm arranged over 
each said recess in the primary Board, a. 
valve-rod arranged in each valve-chamber 
of the valve-board and extending through 
each valve-chamber of the pneumatic-board, 
two valves carried by each said valve-rod, 
said valves being so disposed on the valve 
rod as to alternately open and close, one the 
communication between the valve-chambers 
in the pneumatic-board and the valve-board, 
and the other the communication between 
the chamber in the pneumatic-board and the 
open air. 
? 

scribed, the combination of a pneumatic 
board formed with a plurality of valve-cham 
bers, a plurality of pneumatics attached to 
said board, each pneumatic being formed 
with a recess communicating with one of the 
valve-chambers in the pneumatic-board, and 
with an air-inlet leading from the said recess 
to the open air, and each pneumatic being 
provided with a port leading from the inte 
rior of the pneumatic to the said valve-cham 
ber, a valve-board attached to said pneu 
matic-board and provided with a plurality of 
valve-chambers, each communicating with 
one of the valve-chambers in the pneumatic 
board, a plurality of valve-rods each ex 
tending through the valve-chambers in the 

? 

In an apparatus of the character de 
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valve-board and the pneumatic-board, and 13o 
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valves carried by said rods, said valves being 
so disposed on the valve-rod as to alternately 
open and close, one the conamunication be 
tween the valve-chambers in the pneumatic 
board and the valve-board, and the other 
the communication between the channber in 
the pneumatic-board and the recess in the pneumatic. 

3. In an apparatus of the character de 
scribed, the combiaation of a pneumatic 
board, a valve-board, and a primary board 
aaranged in juxtaposition and secured to 
gether, said pneumatic-board and said valve 
board being formed with a plurality of regis 
seritag valve-chambers and said primary 
board being formed with a plurality of ducts, 
and with a plurality of recesses, each recess 
communicating with one of said dacts, a 
diaphragm arranged oyer each said recess, a 
valve-rod extending through each chamber 
in the valve-board, and bearing against the 
diaphragna opposite said chamber, a valve 
carried by each valve-rod and governing the 
passage of air from the chamber in the pneu 
naatic-beard to the chamber in the valve 
b?ard And pneumatics-mounted on the back 
of said pneumatic-board, each pneumatic 
being in conamunication with one of the chambers in the pneumatic-board. 

4. In an apparatus of the character de 
scribed, the combination of a pneumatic 
board, pneumatics attached to said board, 
valve-charnbers: therein, a valve-beard hav 
ing wave-chambers registering with the 
wave-chambers in the pneumatic - board, 
and a channel in ceamunication with said 
valve-chambers, the walve-chambers in the 
pneumatic-board being in communication 
with the interior of the pneumatics and with 
the open air, two valves arranged and adopt 
ed to alternately close the communication 
between the valve-chanberyin the pneu 
matic-board and the valve-chamber in the 
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valve-board and a passage leading from the 
valve-claamber in the pneumatic-board to 
the open air, and means arranged adjacent 
the channel ia the valve-board and ? 
to be operated by variations of air-pressure 
to move said valves. - 

5. In an apparatus of the cilaracter de 
scribed the combination with a plurality of 
pneumatics, a pneumatic-board, on which 
said pneumatics are notiated, said pneu 
matic-board being provided with chambers 
in comiahuinication with the interiors of the 
pneumatics and with the open air, a valve 
board having a plurality of chambers com 
municating with the chainbers in the pneu 
naatic - board and having a cihannel, a pri 
mary board haying a plurality of ducts and 
a recess communicating with each duct, a 
diaphragm covering each said recess, and 
means whereby when different degrees of 
pressure are established in the channel in 
the valve-board arad the ducts in the pri 
mary board communication between the 
chamber in the pneumatic-board and the 
open air will be cut off and communication 
between the chambers in the pneumatic 
board and the channel in the valve-board will be simultaneously established. 

6. In apparatus of the character described, 
the combination of a pneumatic-board, an 
outwardly-extending portion earried by said 
pneumatic-board, and having a plurality of 
ports, a valve-board arranged on the face of 
the pneumatic-board below said projectilag 
portion, a primary beard arranged in con 
tact wit?a the valvre-board aiad ita contact with said projecting portion. 

In testimony, whereof affix my signature 
in the presence of two witnesses. . - 

WILLIAM. F. COOPER. Witnesses: 
Jos. B. CoNNovLY, 
lu. L. IDQUID 
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