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To all whom it may concern:

Be it known that I, EDwiN D. ACKERMAN,
a citizen of the United States, residing in the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Mechanical Playing Attachments for Ma-
sical Instruments, of which the following is
a speclfication. -

This invention relates in part to means for

operating the pneumatics for actuating the

key-strikers of mechanical playing attach-
ments and in part to means for modulating

‘thestrength of tones produced thereby, either

throughout the whole keyboard or relatively
in different parts thereof.
Intheaccompanyingdrawings, Figure lisa
vertical longitudinalsection taken directly in
rear of the central partition shown in Kig. 2
and with the supporting-bar directly in rearot
same,partly broken away and the pneamatic-
Fig. 2 is a trans-
verse section of the same.
- The note-selecting devicés are designed to
be controlled by the operation of a perforated
music-sheet in a manner well known in the
art. The mechanism for operating the mu-
sic-sheets forms no part of the present inven-
tion; but I have described suitable mechan-
ism for this purpose in another application
of even date herewith. |
10 represents afriction-drum, to which con-
tinuous rotation is imparted fromany sourece
of power—for example, through the medium
of a belt-pulley 9. This drum is employed to
actuate the selected friction -shoes 33, by
which the key-strikers are operated, as here-
inafter described.
- On one end of the drum 10 is formed a cam
11, which operates on a roller 12, mournted on
a suction-bellows 13, which is connected by a
rod 13® with a second bellows 13%, which is

“expanded by a spring 13° 80 that in thelir re-

ciprocating movement the coupled bellows 13
13* act alternately to exhaust the air through
a suction-pipe 15 from a common vacuume-
chamber 16, the bellows 13 being connected
with the suction-pipe 15 through a duct 152,

14 represents an equalizing -bellows ex-
panded by a spring 14* and serving to equal-
ize the exhaust produced in the vacuum-

chamber 16 by the alternating action of the
bellows 13 and 15%

y

One wall of the vacuum -chamber 16 is
formed of a series of individual diaphragms
17, which separate it from independent pneu-
matic-chambers 18, one for each key of the
instrument, in which echambers a partial ex-
haust may be maintained by an ordinary
bleeder or small leak in the diaphragms 17.
The independent chambers 18 are connected
by individual suction-pipes 19 with apertures
20 in the tracker-bar 21, any of which aper-
tures may be uncovered by the appropriate
perforations in the traveling musie-sheet 22,
so as to admit atmospherie pressure to the
corresponding chambers 18 and by the con-
sequent movement of their individual dia-
phragms 17 select the keys to be struck by
throwing selected shoes 38 into operative con-
tact with the friction-drum 10.

The diaphragms 17 act upon cranks 23, piv-
oted at 24 in the vacuum-chest and having
at their outer ends tappet crank-arms 2o,
(see Fig. 1,) which act against the upper ends
of bell-crank levers 26, which are fulerumed
at 27 in fixed brackets 28, so that the pres-
sure of air in the separate chambers 13 act-
ing through the corresponding diaphragin-
cranks 23 and throwing their outer crank-
arms 25 in the opposite direction throws the
upper end of the corresponding bell-crank
levers 26 to the left in Fig. 2, thereby de-
pressing the outer end of the horizontal arm
29 of the bell-crank, the extremity of which
ispivoted at 30 to a bell-crank 31, forming the
heel of the friction-shoe 31 and falerumed
at 32 to a horizontal lever 33, which 18 piv-
oted at its front end to a vertical rod 34, the
upper end of which is pivoted to the front
end of a rocking striker-arm 39, fulerumed at
36 and acting at its outer end by & down-
ward stroke on the corresponding key K of
the instrument. Mounted in the lower end
of each of the shoe-heels 31 is a staif 37, on
the end of which the customary segmental-
formed friction-shoe 38 is mounted, the con-
struetion and position of the parts being such
that when the upper end of the bell-crank
26 is thrown to the left in Fig. 2 by the ad-
mission of atmospheric pressure to the cor-
responding air-chamber 18 the correspond-
ing friction-shoe 38 is thrown down into con-
tact with the friction-drum 10, the movement

| of which throws up the rear end 32 of the
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shoe-heel 31, and thereby through the me-
dium of the rocking lever53 and rod 34 strikes
the corresponding key of the instrument.

Near the upper end of each bell-ecrank 26
18 connected a tensicn-spring 41, which when
the pressure of the eorlespondmn era,nk -arm
25 18 withdrawn by the shutting off of air
from the corresponding chamber 18 and the
refraction of the diaphragm 17 by customary
spring action retracts the upper end of the
bell-crank 26, thereby throwing up the outer
end of its horizontal arm 29 and lifting the
friction-shoe 38 free from the drum and re-
storing it to the normal position. (Shown in
Fig. 2.)

Hach bell-crank lever 26 is formed with a
rigid arm 39 projecting downward, so as to
bear against the rest 40 when the upper end
of the bell-crank lever is thrown out, so as to
depress the shoe into active position.

'I'he operation of this device is as follows:
Atmospheric pressure being admitted to one
of theseparatechambers 13, the upper end of
the corresponding bell-crank lever 26 is
thrown outward, as already described, de-
pressing the horizontal arm 29 and causing
the heel of the friction-shoe to turn upon the
pivot 32 as a fulerum, thereby depressing the
shoe 38 Into effective contact with the frie-
tion-drum 10. - The bell-crank lever 26 being
thus brought te stationary position against
the rest 40, the pivot 30, intermediate of the

ends of the heel-plate 31, becomes a fixed ful-

crum on which the friction-shoe turns by the
force of the friction-drum 10 in delivering
its stroke to the key-striker. Fig.2showsone
of the friction-shoes in normal position of
rest or at the beginning of its stroke. After
the stroke is delivered and when the cham-
ber 13 is relieved of atmospheric pressure by
cutting oft the air the retracting-spring 41
restores the bell-crank lever 26 to normal po-
sition, leaving the friction-shoe clear of the
friction-drum and throwing its staff back
against a rest 37*, which may be common to
all the friction-shoes.

In order to modulate the strength of tone,
elther uniformly throughout the keyboard or
relatively in different parts thereof, I employ
a horizontal bar42,sliding atits ends in verti-
cal guidewaysand bearing byindividual com-
pression-springs 43 on the rear ends of the
respective horizontal bars 83, in which the
shoe-heels 31 are fulerumed. The respective
ends of the spring-bar 32 are connected by
rods 44 with the rear ends of arms 45 452,
keyed onseparate rock-shafts46 46%, mounted
end to end in the frame and rotatable, sepa-
rately or together, by means of horizontal
levers 47 472, which project forward in con-
venlent position to be drawn up by the fin-
gers of the operator, while the thumbs may
rest on the front bar 48 of the frame.

From theabove description it will be under-
stood that if a forte or loud effect be desired
throughout all the keys of the instrument
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applying increased pressure toall the springs
43 and accentuating the strokes which will
be delivered through any of the rods 34, which
may be operated by the selected friction-shoeo
It it be desired to accentuate the bass
notes relatively to the treble, the left-hand
lever 47 only is drawn up, the effect of which
will be to deflect the spring-bar 42 to the left,
as shown in dotted lines, and thereby apply
stronger pressure to the springs 43 toward
the left end, and consequently cause the de-
livery of stronger strokes to the bass keys.
If,on the other hand, it be desired to accentu-
ate the treble notes relatively to the bass, the
right-hand lever 47* is drawn up, so as to de-
fect the Spllnﬂ‘-bdl 42 1n the opposite direc-
tion.

In carrying this invention into effect I pre-
fer to employ a yielding rest 49 for the center
of the bar, supported by a spring 50, so that
bydrawing uponeoftheleversonlyoneend of
the spring-bar 42 will be depressed and the
other end correspondingly raised, whereby a
forte effect may be produced on the bass
notes and a planissimo effect on the treble
notes, or vice versa, or by drawing up one
lever with greater force and the 0the1 with
less foree forte effect may be produced in the
notes atone end, while those at the other end
are struck with normal strength, the spring
50 y1elding so as to permit a slight depression
of the center rest 49. If both the levers are
drawn upso as toproduce forte effect through-
out the keyboard, therest 49 yields downward
to the entire depression of the spring-bar.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a mechanical playing attachment for
musical instruments, the combination of an
operating itriction-drum 10; oscillating fric-
tion-shoes 38 engaging therewith and trans-
mitting movement to the key-strikers; pneu-
matic selecting mechanism by which the sev-
eral friction-shoes are thrown into operative
relation with the drum; an operating-cam 11
on the friction-drum; and a bellows 13 oper-
ated by said cam and tranamlttm pneumatic
force tooperate the selecting dewces. substan-
tially as described.

2. In a mechanical playing attachment for
musical instruments, & tone-modulating de-
vice consisting of a series of levers connected
at one end to the respective key-strikers, bear-
ing at the other end on individual springs and
connected intermediately to suitable actuat-
ing mechanism; & common bearing-bar for
the individual springs; and means for de-
pressing said bar at either or both ends so as
to incerease the force of the stroke throughout
the keyboard or relatively in different parts
thereof, at the will of the operator, substan-
tially as described.

3. In a mechanical playing attachment for
musical instruments, the combination of a se-
ries of shoes 58 for transmitting movement

the levers 47 47* are both drawn up, thereby | to the respective key-strikers; a series of le-
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vers 33 to the eentral part of which the shoes | pivoted; striker-rods 34 on which the respec-

are pivoted; striker-rods 34 on which the re-
spective levers 33 act at one end; bearing-
springs 43 resisting the movement ot the other
end of said levers; a common bar 42 bearing
on the springs 43; and means for depressing
the ends of the bar relatively or simultane-
ously at the will of the operator in order to
produce variable strength of tone in different
parts of the instrument, as explained.

4. In a mechanical playing attachment for
musical instruments, the combination of a se-
ries of shoes 38 for transmitting movement to
the respective key-strikers; a series of levers
15 33 to the central part of which the shoes are |

tive levers 33 act at one end; bearing-springs
43 resisting the movement of the other end of

i said levers: a common bar 42 bearing on the

springs 43; a yielding rest 49 for the said bar,
intermediate of its ends; a spring o0 support-
ing said rest; and means for depressing the
onds of the bar relatively or simultaneously
at the will of the operatorin order to produce

20

variable strength of tone in different partsoi 25

the instrument, as explained.
EDWIN D. ACKERMAN.
Witnesses: |
OCTAVIUS KNIGHT,
JENNIE GREEN.
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