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To all, whom it inctly conce7n 
Beit known that I, THOMASA. MACAULAY, 

of the city, county, and State of New York, 
have invented certain new and useful m 

5 provements in Automatic Musical Instru 
ments, of which the following, with the ac 
Companying dra Wings, is a Specification. 
My invention relates to that class of mu 

sical instruments in which a sheet of perfo 
rated paper representing a musical composi 
tion controls the devices which operate the 
sounding devices; and it consists of the de 
vices hereinafter described and claimed. It 
is especially adapted to pianos, but is also 
applicable to other instruments. 

In the drawings, Figure 1 is a view showing 
the leading features of the invention. Fig. 
2 is a view through XX of Fig. 1, showing 
the Vacuum-chamber, the bellows, and oper 
ating devices. Fig. 3 shows the perforated 
music-sheet. Fig. 4 is a view of the air-duct 
bridge at the front end. 

In the drawings, A represents a string of a 
pianoforte, B the hammer for Operating the 
string, and C the rod which actuates the ham 
mer. They are moved upward by the keys D, 
which are fulcrumed between their ends upon 
a rail D8 and held in position by pins D°. 
The keys are operated by the push-rod G, 
which moves upward. 
E is a guide for the push-rod. 
F is a bell-crank lever, having the Wedge 

shaped piece f, and operatively connected to 
a pneumatic motor H. 

G° is a spring on the push-rod G. 
I is an air-duct bridge connected with the 

motor by ducts c and forming one side of the 
Vacuum-chamber J. 

J is a vacuum-chamber secured Over the 
air-duct bridge I, and connected with the 
pneumatic motor by air-ducts b. 
K is a perforated music-sheet wound on 

roller I. K. are brackets having bearings 
for rollers LL and fixed to the hinged door W. 
M is an exhaust or vacuum bellows oper 

ated by cranks N on shaft O. 
in is the usual vent-valve in the motor H. 
P is a cylinder having rotary motion im 

parted by pulley R on shaft O through 
So band r. 
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S is a pulley on shaft O, which operates the 
pulley T through band t. 
U is a pulley on shaft O for operating the 

pulley U° through band t?. 
c is a duct in the pneumatic motor H, Con 

necting the pneumatic motor with the bridge 
duct C. 
N N are the cranks on shaft, O, operating 

the bellows through the pitmen N'. 
P is a cylinder suitably journaled in bear 

ings in bracket P. 
The operation is as follows: By turning 

the crank O' the shaft O is rotated, the 
cranks N N operate the exhaust-bellows MI 
through the pitmen N', and the pulley R is 
turned, which rotates the cylinder P in the di 
rection of the arrow. The pulley S rotates 
the pulley T through the band t. This pull 
ley Tis geared to the take-up roller L', which 
winds the music-sheet from the roller Lover 
the duct-bridge I. As perforations C' in the 
music-sheet pass over the ducts C, in the 
bridge, the vacuum which exists in the pneu 
matic motor by reason of its connection with 
the vacuum-chamber through the ducts b is 
broken and permits the shoed lever F to fall 
on the cylinder P by force of gravity and the 
spring G°. The cylinder will carry the shoe 
F forward by frictional contact and cause 
the push-rod G to move upward and come in 
contact with the key D between its center 
of movement D* and the extreme end near 
the hammer-operating rod C, causing it to 
operate the hammer B and sound the string 
A, producing the requisite sound. When 
the perforations have passed over the ducts 
C, the unperforated portion acts as a valve 
over the duct C, when no more air can enter 
the duct, and the air in the pneumatic motor 
being exhausted into the chamber J, the mo 
tor collapses again and raises the lever F off 
the cylinder, when it returns to its position 
by force of the spring G, resting against the 
stop h, which is fixed to the motor H, ready 
again to be operated as before. The music 
rollers are inserted in position by bringing 
the door V in a horizontal position and clos 
ing it again, as shown in the drawings, the 
music-sheet coming against the duct-bridge. 
After the piece of music is played, the sheet 
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is rewound back from roller I, to roller L by 
pushing the shaft, O forward. This disen 
gages the pulleys R and S from the pins ed 
and engages the pulley U with pins et d by 
turning the crank O'. The sheet is then re 
Wound back again. 

Ilaving described my invention, I claim 
I. In an automatic musical instrument, a 

perforated sheet, a pneumatic motor, a lever 
pivoted to said pneumatic motor, a rotary 
cylinder, and suitable devices for operating 
the Sounding device substantially as specified. 

2. In an automatic musical instrument, the 
combination of the hinged door V, having 
the 'oller-brackets IK R and the music-roll 
er's LL" with the operating-gears T and T 
substantially as specified. 

3. In an automatic musical instrument, the 
combination with the hinged door V, having 
the l'Ollet-brackets KIK and the 'ollel's LL', 
of the horizontal duct-bridge I substantially 
as set forth. 

4. In all automatic musical instrument, in 
combination the perforated sheet, the duct 
bridge, the vacuum-chamber, the pneumatic 
motor, the bell-crank lever pivoted to said 
pneumatic motor, the stop h, push-rod and 
spring substantially as described. 

5. In an alltomatic musical instrument in 
Combination, a perforated sheet and means to 
move it, a duct-bridge located horizontally, a 
vacuum-chamber above said duct-bridge, a 
pneumatic motor, located under said duct 
bridge, air-ducts connecting said duct-bridge, 
acuum-chamber and pneumatic motor, a ro 

tary cylinder, a bell-cranklever, directly full 
crumed to said pneumatic motor and adapted 
to be operated by said cylinder, a push-rod 
operatively connected to said bell-crank, a 
key, a hallmmer, and a Sounding device, sub 
stantially as set forth. 

6. In an automatic musical instrument, the 
horizontal duct-bridge, the series of pneu 
lmatic key-motors arranged horizontally on 
One side of said duct-bridge and the vacuum 
chambel' arranged horizontally on the oppo 
site side of said duct-bridge, the air-ducts in 
said duct-bridge communicating with said 
pheumatic moto's, and the air-passages be 
tween saidllmotors and said vacuum-chamber 
extending through said duct-bridge, substan 
tially as set forth. 

7. In an automatic musical instrument, in 
combination, an operating-shaft at one end 
of the piano beneath the keyboard, a vac 
tlum - chamber extending from said shaft 
lengthwise of the piano and under the key 
lboard, a duct-bridge beneath said vacuum 
chamber, a pneumatic motor under said 
duct-bridge, a lever directly fulcrumed to said 
pneumatic motor and depending there from, 
a rotary cylinder below said duct-bridge, said 
lever adapted to be operated by said cylin 
der; a push-rod connected to said lever a 
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guide as E, a key, a hamme, and a Sott incl 
ing device, substantially as set forth. 

S. In an automatic musical instru ment, a 
pneumatic key-motor controlled by a perfo 
lated sheet, and a vacuum-chamber, a bell 
crank level carried by and pivoted to said 
motor, a sounding device and operating means 
therefoil connected with one alm of said lever, 
and an independent actuating (levice ar 
ranged to positively actuate said lever to 
operate said sounding device when said lever 
is carried by movement of said motor into 
operative relation with said actuating device, 
substantially as set forth. 

9. In an automatic musical instrument, the 
combination of the shaft () having a suitable 
bellows-operating device, the pulley R, the 
bellows M, the vacuum-chamber J, the duct 
bridge I, the pneumatic motor II, the bell 
crank lever F, the push-rod G, the key, the 
hammel and a sounding device, Substantially 
as set forth. 

10. In an automatic musical instrument in 
combination, the shaft O, having the pulley 
R; the rotary cylinder P, the perforated sheet 
and means for moving it, the vacuum-cham 
ber and the pneumatic-motor bellows for 
maintaining the vacuum in said chamber, a 
bell-crank level directly fulcrumed to said 
bellows and adapted to be operated by said 
cylinder, a push-rod, operatively connected 
to said bell-cranklever, a key, a hammer and 
a sounding device, substantially as set forth. 

11. In an automatic musical instrument, in 
combination, a perforated sheet and means 
to move it, a duct-bridge located horizon 
tally, a vacuum - chamber above said (luct 
bridge, a pneumatic motor located linder sail 
duct-bridge, air-ducts connecting said duct 
bridge, vacuum - chamber and pneumatic 
motor, a rotary cylinder, a bell-crank lever, 
directly fulcrumed to said pneumatic motor 
and adapted to be operated by said cylindler, 
a push-rod operatively connected to said bell 
crank, a key a hammer and a sounding (le 
vice, substantially as set forth. 

12. In an automatic musical instrument, in 
combination, a perforated sheet and means to 
move it, a duct-bridge located horizontally, a 
vacuum - chamber over said duct-bridge, a 
pneumatic motor located under said duct 
bridge, a bell-cranklever directly fulcrumed 
With said pneumatic motol and moved there 
by, bringing one end of said bell-crank level: 
into contact with an actuating device and a 
push-rod operated by said lever, and operat 
ing the key between its center of movement 
D', and the end near the hammer-rod C, sub 
stantially as set forth. 

TIOS. A. MIACAULAY. 

With esses: 
M. E. GORDIN NIER, 
BERTHA. FOX. 
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