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THOMAS A. MACAULAY, OF NEW YORK, N. Y.;
ISTRATOR OF SAID THOMAS A.

. DANIEL McCAULEY ADMIN-
MACAULAY, DECEASED.

AUTOMATIC MUSICAL INSTRUMENT.

SPECIFICATION forming part of Letters Patent No. 564,387, dated July 21, 1896.
Application filed J anuary 24, 18_9.4;, ISeri'al No. 497,900, (No model) '

To all wlhom it may concermn:

Beitknown that I, THOMAS A. MACAULAY,
of the city, county, and State of New Ymk
have invented certain new and useful Im-
provements in Automatical Musical Instru-
ments, of which the following, with the ac-
companying drawings, 1s a specification.

My invention relates to that class of auto-
matic musical instruments in which a sheet
of perforated paper controls the action of
devices for operating the sounding devices.

In the drawings, Figure 1 is a central side
view showing the leading features of my in-
ventlon. I‘w 218 & detmled view of a part
of Kig. 1. I‘1ﬂ 3 is an under view of the

pneumatics and the operating-leversthrough |

line X X, Fig. 1. Tig. 4 is a detalled view
of the exhaust-bellows and other parts.
5 is a sectional end view of the duet-bridge.
Fig. 6 is a partial view of the music-sheet.
Figs. 7 and 8 are detail views of damper- op-
er atmn devices.

In the drawings, A 1eplesent% the strings
of a pianoforte.

B3 is the hammer for operating the strings.

B*? is @ hammer-rail.

B®is a link, C the rods W’thll metuate the |

hammers.

C? is a damper-lever.

C? 1s a bell-crank lever.

D are the manual key-levers fulerumed on
pins D~

D3 is the key-slip.

D* is the keyboard.

D% is an enlarged opening in the keyboard
and in the key- shp

K 1s a push-rod.

E? is a spring on the push-rod.

1% is a movable guide-block.

Kt is a bell-crank lever.

1° is a pull-bar.

Kb is a pull-barkmnob.

K8 and E? are connecting-rods.

- F F* are bell-crank levers having shoes 1
and pivoted to levers K F?.

I is a link. |

F%is a rotary cylinder.

1% 1s a connecting-rod.

G & are pneumatic motors having their
most expansive ends adjacent to each other

Kig.

beneath the duct-bridge and having the usual
check-valves n n with the vent-holes 2 2.
G*? is a bracket fixed to the vacuum-cham-

ber supporting fulcrum-shaft G°.

H is a duct-bridge having ducts a .

I is a vacuum-chamber above the duct-
bridge. |

K is a bellows, of usunal construction, at the
end of the vacuum chamber for creating a
vacuum in the chamber I.

IK? is an arm on bellows K.

J J are pitmans for operating the bellows.

L is an operating motor-shaft having the
manual-operating crank I° and the bellows-
operating-cranks [ [.

M is the music-sheet.

N is the music-roller.

N* is the take-up roller.

N* N*® are operating-pulleys on shaitt L.

N*Y is a balance-wheel.

N7is a driving-pulley.

N2 N? are driving-gears for operating the
music-sheet rollers.

O is a valve covering an opening in the
vacuum-chamber I and provided with an
arm O~

P 1s a tripping-lever pwoted to a bracket
under the keyboard and provided with an
enlarged opening through which the shaft L
passes.

W is a door having a hinge W?°, one part of
which, W=, forms a slide abuttmﬂ- against the
end of a guide W-.

W* 18 a stop-pin against whieh the sliding
part W- abuts when pulled out.

The operation is as follows: By rotating
the motor-shaft L by the manual-crank 12
the cranks ! [ operate the pitmans J .J, which
operate the bellows K through the arm K=,
creating a vacuum in the eha,mbel 1, the pul—
ley' N*, through the band 7, causes the music-
sheet M to pass from the music-roller N to
the take-up roller N2 As perforations ¢* in
the music-sheet M come in line with duects ¢
in the duct-bridge H over which the music-
sheet passes, air rushes into the pneumatic
motor through holes @* a* (the check-valve
having the vent-hole 2 closing the opening b)
and 11:1"&1368 it, causing a downwud move-

mentin the 1evels E°, thh brings the bell-
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crank levers I, having the shoe 7 and push-
rod K, in contact with the rotating cylinder
E°. This moves the bell-crank lever and

‘carries with it push-rod E, which strikes the

key D and through the rods C operates the
sounding devices. When an imperforate
part of the perforated sheet covers the duets,
the vacuum-chamber draws the air out of the
pneumatic motor through the holes b b, then
the pneumatic will collapse and raise the lever
¥, the bell-crank lever F comes back against
the stop 2 and will be in position again to
be operated by the eylinder F?,

As each key intended to De operated auto-
matically has a duplicate set of the devieces
above described, any tune from a perforated
sheet may be played.

For the purpose of causing a strong or light
blow on the key D, the push-rod E is passed
through a movable block E? and is operated
automatically by a perforation in the sheet
which eauses a pnewmatic G to inflate and
bring a bell-crank I?in contact with the cyl-
inder I and move the bell-crank C*through
the connection I bringing the push-rod to
strike the key near its center of motion D?
and also to strike it sooner by reason of the
interposed wedge or incline « on the end of
the key-lever D.

When a piece is played to the end, the
music-sheet is rewound back from the take-
up roller N~ to the music-roll N. TFor this
purpose the motor-shaft L is pushed forward.
T'his brings the pin e in shaft 1. in engage-
ment with the pin e in pulley N® and brings
out of engagement the pin e* in shaft I. with
pin e* in pulley N* and brings ¢® out of en-
gagement with pin e"in pulley N7. This for-
ward movement of shaft 1. also brings in en-
gagement the pin e with the lever P, which
presses on the arm O*of valve O, admitting air
to the vacuum-chamber I, thereby breaking
the vacuum in the chamber I and causing the
cessation of the action of the sound-operating
devices.

When the music-sheet is rewound, the door
W may be slid out on the slide W? and laid in
a horizontal position, when a new music-roller
may be putin place and the last one removed
by pushing back the door W until the slide
W= touches the end W of its casing, when
the operating-gears N® N? will properly mesh
with the gears on the sheet-roller shaft, and
the instrument may be played as before.

For the purpose of controlling the damper
automatically by perforations in the sheet a
pneumatic motor is provided and two bell-
crank levers If and E*, connected by a pitman
ES the bell-crank T* being operated by the
rotating cylinder I,

I have shown levers operated by a cylinder
to move a push-rod guide and to operate a
damper, said levers being brought in con-
tact with said eylinder by a pneumatic motor
controlled by a perforated sheet; but it is
manifest that said levers may be operated by

using such deviees for moving said lever, as
shown and described in patent to Emile Cap-
taine, No. 429,419, in which the eylinder and
push-rod-operating mechanism are operated
by a perforated sheet and a train of angle
and other levers to make and break contact
of the push-rod-operating device with the ro-
tating cylinder.

The incline ¢ on the end of the key may be
reversed in position if deemed more desir-
able, so as to strike the extreme end of the
key with greatest force and to strike thekey

‘nearer its center of motion with the lighter

blow.

It 1s also manifest that a lever and suitable
devices may be operated by a eylinder as ¥
and may beused to operate the movable ham-
mer-rail I3°, so as to limit the movement of
the hammer, as shown in Tig. 8.

Having described my invention, I claim—

L. In an automatic musical instrument, a
pneumatic key-motor, a lever I pivoted at
one end to said motor so as to be moved
thereby but fulerumed on a support inde-
pendent of said motor, a bell-crank lever
pivoted on said lever F? and moved by said
lever ¥ into operative contact with an actu-
ating device so as to be positively actuated
thereby, and connections between said Dhell-
crank lever and a sounding device, substan-
tially as set forth.

2. In an automatic musical instrument, a
pneumatic key-motorthereof, a lever I con-
nected to said motor having stop 7, a bell-
crank lever pivoted to said lever I and a
spring holding said bell-crank lever normally
against said stop /i, in combination with ac-
tuating-cylinder I into contact with which
sald bell-cranlk lever is moved by said motor,
and operating connections between said bell-
crank lever and a sounding device, substan-
tially as set forth.

o. In an automatic musical instrument, a
perforated sheet and means to move it, a duct-
bridge, a pneumatic motor, a lever operated
by said motor, a bell-crank lever, adapted to
be operated by an actuating device, pivoted
to said lever, a push-rod operated by said
bell-crank lever, a push-rod guide moved by
devices actuated by a pneumatic and a bell-
crank lever suitably connected to said push-
rod guide, substantially as set forth.

4. In an automatic musical instrument in
combination, a perforated sheet and means
to move it, a duct-bridge, a vacuum-chamber,
a pneumatic motor, a lever operated by said
pneumatic motor, a bell-crank lever pivoted
to said lever, a push-rod, operated by said
bell-crank lever, a sliding block and means
to automatically move said block and a key-
lever having an incline on one of its ends,
substantially as set forth.

5. In an automatic musical instrument in
combination, a perforated sheet and means
to move 1t, a bell-crank lever adapted to be
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| operated by a rotary cylinder, a push-rod
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operated by said bell-crank lever, a movable
guide adapted to control the position of said
push-rod and a key-lever as D, having an in-
cline as d, substantially as set forth.

6. In an automatic musical instrument in
combination, a perforated sheet and means
to move 1t, intermediate devices controlled
by said perforated sheet, a bell-crank lever
adapted to be operated by said intermediate
devices, and a rotary cylinder, a push-rod
operated by said bell-crank lever, a movable
guide controlling said push-rod moved by
devices operated by said rotary cylinder and
a key-lever as D having anincline as d, sub-
stantially as set forth. |

7. In an automatic musical instrument in
combination, a perforated sheet and means

to move it, intermediate devices operated by

said perforated sheet, a bell-crank lever

adapted to be operated by a rotary cylinder,

a push-rod and guide as E3 and suitable de-
vices for moving said guide, whereby said
push-rod is caused to strike theincline d on
the key-lever D in different positions so as to
cause a loud or soft tone from the sounding
device, substantially as set forth.

8. In an automatic musical instrument in
combination, a perforated sheet and means
to move 1t, intermediate devices controlled
by said sheet for operating a bell-crank lever
as F, said bell-crank lever operating a push-
rod K, a bell-crank lever as F* and suitable

intermediate devices for operating a movable
push-rod guide E°, substantially as set forth.

9. In an automatic musical instrument in
combination, a hinged door as W, having the
music-sheet and rewinding mechanism, a
sliding part as W?* connected to the hinge-
door by hinge W?®, adapted to be slid out so
as to bring the music-rollers out beyond the
keyboard, substantially as set forth. _

10. In an automatic musical instrumentin
combination, a hinged door carrying the
music-rolls, a sliding part as W* and a stop

as W4, substantially as set forth.

11. In an automatic musical instrument
with pneumatic key-motors, a vacuum-cham-
ber having relief-valve O, bellows K for ex-
hausting said chamber, shaft L for operating
said bellows, and connections whereby said
relief-valve can be operated by movement of
said shaft, substantially as set forth.

12, In an automatic musical instrument,
the keys D, each having an operating-rod E,
an incline surface d on the key wherewith
sald rod E coOperates to move the key, and
means for adjusting the position of said rod
E with respect to said inclined surface d to
vary the action of the operating-rod upon the
key, substantially as set forch.

THOS., A. MACAULAY.

Witnesses:
M. E. GORDINNIER,
A. L. AUSTIN.
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