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UNITED STATES

PAaTENT OFFICE.

PAUL EHRLIOH, OF GOILIS, NEAR LEIPSIC, SAXONY, GERMANY, ASSIGNOR
TO THE FABRIK LEIPZIGER MUSIKWERKE, “VORMALS PAUL EHRLICH

& CIE., OF SAME PLACE.

APPARATUS FOR PLAYING KEY INSTRUMENTS.

SPECIFICATION forming part of Letters Patent No, 428,244, dated May 20,1890.

Application filed September 2, 1887, Serial No. 248,608, (Nomodel) Patented in Crermany November 12, 1.886, No. 41,036,
and January 9; 1887, No, 41,033,

To all whom it may concern:
Be it known that I, PAUL EHRLICH, a sub-
ject of the King of Saxony, residing at Gohlis,
~ near Leipsic, in the Kingdom of Saxony, Ger-
5 man Empire, have invented new and useful
Improvements in Auntomatic Apparatus for
Playing on Key-Board and other Musical In-
struments, (upon which German Letters Pat-
ent have been granted to me, No. 41,086 and
o 41,933, dated, respectively, November 12, 1886,
and January 9, 1887,) whereof the following is

a specification.

My invention relates to an jmproved ar-
rangement of mechanism which, being oper-
15 ated by hand-power applied to a crank-han-
dle, or by a spring or other motor, plays au-

tomatically upon key-board instruments—-

such as pianos, organs, and harmoninms, and
also zithers or the like—by means of perfo-
20 rated or other music-sheets or equivalent con-
trolling devices, which canbe readily changed
according to the tune to be played.
The subject of this invention is an im-
proved apparatus that may be temporarily
2z fixed in any snitable manner directly over
the keys of the piano, harmonium, or other
instrument to be played, or forms an integral
part of the instrument. In the interior of this
apparatus there is a shaft which rotates con-
s0 tinuously when the apparatus is working.
The power for striking the keys of the piano
or for acting directly upon the hammers or
fingers, striking or plucking the wires or
strings or their equivalents, proceeds from
35 this shaft and acts in combination with suit-
able auxiliary mechanism between the said
main shaft and an arrangement of levers,
_which latter are intermittently brought into
operation by the music-sheet in the usual
40 manner. These auxiliary or intermediate
~mechanisms—various forms of which are here-
inafter described—all possess this same pectl-
liarity in common, that in consequence of the
falling of a lever into a hole in the musie-
45 sheet (assuming that a perforated sheetis em-
ployed, for example) a corresponding part

of the intermediate mechanism is put in gear

with or caused to be operated by the contin-
wously-rotating main shaft, andis thus caused
to strike the corresponding key or otherwise 50
to cause the corresponding note to be sounded.
The said main shaft may carry an eccentrie
or other lifting device, which imparts verti-
cal reciprocating parallel motion to a bar ar-
ranged over the keys or wires to be strack or 55
the string to be plucked,or may carry aroller
or cylinder with a roughened surface—that
is to say, a surface presenting considerable
frictional resistance. In the former case the
eccentric or its equivalent on the main shaft 6o
acts upon a pusher or the like controlled by
the music-sheet and capable of forming a
temporary connection between the continu:-
ously-moving partand the part of the musical
instrument that is to be acted upon, and in 65
the latter case the roller or cylinder acts upon
a wheel or disk connected with a barrel, which
is rotated when the said disk is pressed
against the roller, and by winding up a cord
on the barrel operates a lever or other instru- 7o
ment that strikes the key or otherwise pro-
duces the desired note. The same result can
be obtained by the mechanical equivalents of
the barrel and cord—such asarack and pinion
or eccentric and eccentric-rod or the like con- 75
nected with the lever or instrument acting on
the key or other sound-producing part. The
pedals for playing forte or piano, aceording to
the tune, are operated by similarly-arranged
mechanism controlled by the music-sheet. 8o
Another partof thisinvention consistsinthe
employment of bent wires forming levers with
axes of different lengths in the construction
of the intermediate or controlling mechanism,
which enables music-sheets to be used that 82
have very narrow spaces between the lines of
notes, and yet enables the apparatus to work
over three, four, or more octaves on the key-
board at once. The musie-sheets employed
in this apparatus may be of any known or go
suitable form. The circular perforated music
sheets or disks used in my mechanical mu-
sical instrument called “Ariston,” for exam-
ple, and for which Letters Patent are granted
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to me, (sub No. 290,672,) may be employed

with advantage, or the action of the appara-

tus may Dbe controlled by pin-barrels or by

boards with pins or projections or other equiv-
5 alent devices.

In the drawings annexed hereto, Figure 1
represents an auxiliary or intermediate mecli-
anism operating by means of an eccentric 2/ )
bar y, and pusher £ and Fig. 2, a ground plan

o thereof. Tig. 3 shows a modification of the
arrangement in Fig. 1. Tig. 4 represents an
auxiliary mechanism operating by means of
a roller or eylinder @, wheel or disk D, wind-
ing-barrel ¢* and cord ¢'. TFig. 5 is a side

t5 view of the lower part of lever c. Fig. 6 in-
dicates a mode of directly operating on the
hammers R, striking the strings R’. Tig. 7
shows an improved arrangement of the mech-
anism represented in Fig. 4, the case of the

20 apparatus being marked G. " Fig. S is a part
of the ground plan of the former figure. Tig.
9 represents a modified form of the construe-
tion shown in Ifig. 7, the cord ¢’ bein garranged
S0 as to press upon a bar ¢/, instead of draw-

25 ing aleverg. Iig.10is a modification of the
arrangement represented in ig. 9, according
‘to which the downwardly-directed motion
given to the key f is effected by a rack and
pinion ¢ in lien of a cord ¢’ and barrel e

3o In Fig. 11 the said downwardly-directed mo-
tion is effected by an eceentric e, Fig. 12
represents a mechanism for operating on the
pedal T, and Tig. 13 is a schematic view of
the apparatus.

35 According to the mode of carrying out this
invention represented by Fig.1 the force ap-
plied to set the entire apparatus in motion
acts upon a main driving-shaft z, which by
means of eccentrics @' imparts a moderately-

40 rapid reciprocating or up-and-down motion to
a bar y, extending the whole length of the
key-board. The driving-shaftzis connected
with the mechanism employed for feeding or
propelling the music-sheet S by suitable me-

45 chanieal connections, the said feeding or pro-
pelling mechanism being omitted in Fig. 1.
The music-sheet S acts upon noses or pins e,
carried by lever-arms ¢, connected by links
with one arm of a bell-erank or bent lever (.

50 The other arm of this lever d is connected to
an extension «’ of a conneeting or pushing
piece ¢, which normally oceupies a position in
which it is out of the path of the aforesaid ro-
ciproeating bar y, but when g key fis to be

55 struck is pushed forward by the action of the
music-sheet between the said bar and the key.
In Tig. 1 the pushing forward of the men-
tioned piece £ takes place as soon as a nose e
has left a hole of the music-shect S; in the

6o arrangement shown by Fig. 3, however, assoon
as a nose ¢ has entered a hole of the music-
sheet.

Notwithstanding the relatively close ar-
rangement of the lines of notes on the music-

65 sheet with which the links « necessarily eor-
respond, the apparatus is enabled to operate
on the intermediate parts or pushers t, which

are set considerably wider apart in order to
act upon the keys £ This is effected, as
clearly represented Dy Fig. 2, by extending 7o
the axial part d’ of the bent or bell-crank
levers d laterally, according to the distance
between the keys f, so that the lower arm of
each of the said levers is always situated op-
posite to the corresponding key. For this 73
purpose the intermediate axial parts or een-
ters (', that are supported at / and on which
parts d’ the said levers oscillate, are arran ged
not in the same line, hut side by side, or one
over the other, as found most convenient, ac- So
cording to theshape and general arran gement

of the apparatus.

According to anotherarran goment,asshown
in Figs. 4 and 5, the: motive power is trans-
mitted by a continuously-rotating driving- 8s
cylinder «, acting as a friction-wheel, and the
intermediate device brought into action at
the proper moment by the music-sheet s con-
sists, essentially, of intermittently - rotating
friction wheels or disks b, carried on the arms 9c
of the levers ¢, operated by the musie-sheet
in such a manner as to be placed in contact
with the driving-cylinder ¢ at the times when
the corresponding note is to he sounded.
When the nose e of ‘one of the controlling- g3
levers ¢ enters a hole in the music-sheet, for
example, a spring ¢ causes the lever to oseil-"
late and bring the corresponding disk 0 into
contact with the driving-eylinder. The disk
b is consequently caused to rotate with the roo
cylinder and winds up a cord ¢’ upon a bar-
rel €% or operates an equivalent mechanieal
deviee, which moves a lever ¢, acting upon the
key f or other son nd-producing agent.

In cases where the apparatus does not re- 10§
quire to be capable of heing readily removed
from the piano or other instrument, but is per-
manently attached thereto, as in the case of
piano-organs, for example, the last-mentioned
lever g is arranged to act directly on the ham- 110
mer & by means of a hopper I/, pivoted on the
end of thelever ¢ and engaging with the hutt
1/ of the hammer, for example, as represented
by Fig. 6. The duration of the striking ae-
tion is regulated by thelength of the perfora- 115
tions or their equivalents in or on the musie-
sheet s, and the parts are returned to their
normal position after each note by a spring
or springs /.

According to anotherarrangement (see Fig. 120
7) the spring 7 in Fig. 4, which brings the disk
b into contact with the dri ving-cylinder ¢, is
dispensed with, the cord ¢’ being so arranged
in an obligue direction that the light spring
I, acting on the lever g, connected to the cord 125
¢’, is sufficient to press the said disk against
the driving -eylinder with sufficient force.

With thisarrangement the resistance or press-
ure applied at the operating end 1 2 of the
said lever g tends to increase the force with r 30
which the disk 0 is applied against the cylin-
der a, and a powerful action is consequently
obtained. '

In order to limit the action of the disk D, a
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recess O’ is formed in its periphery in such a
position that when the cord e’ or its equiva-
lent has been wound up or otherwise oper-
ated to the required extent this recessis pre-
sented to the driving-roller a,which there-
upon ceases to impart motion to the disk 0.
The disk is also provided with a smooth part
b2 on ils surface, wliich is capable of slipping
on the felt-covered surface of the driving-
roller ¢ and assists in bringing the disk b
back to its normal position. This arrange-
ment has the effect of causing the apparatus
to aet less abruptly or harshly, and gives it
an clastic touch resembling that of the hu-
man fingers. ,

In place of being acted on directly by the
music-sheet, as shown in Fig. 4, the levers car-
rying the disks and barrels may be interme-
diate ones, (marked o, Figs. 7 to 11,) and con-
nected by the bent or bell-crank levers d and
links © with the levers ¢, carrying the pro-
jeetions or noses ¢, which engage with the
music-sheet s. The connections between the
levers o and d may be adjusted by screws o
and nuts 0% and the lengths of the axes d’
(shown in Fig. 8) of the intermediate levers d
are adjusted according to the difference be-
tween the intervals separating the lines of
notes on the music-sheet s and the intervals
between the keys or strings in the instru-
ment.

The cords ¢/, wound on the barrels ¢* as
hereinbefore described, may operate sliding
rods or pushers ¢’, as represented in Fig. 9,
working in suitable guides ¢ and 7, and act-
ing on the keys f instead of levers; or such
pushers ¢’ may be operated—that is, pressed
down against the key—Dby a pinion ¢® on the
axis of the disk 0, engaging with rack-teeth
on the pushers ¢’, as shown in Tig. 10; or
said pusher may be operated by an eccentrie
¢!, Fig. 11,and the bringingback of the pusher
in its normal position may be effected by
spring h, Figs. 9 and 10, or spiral spring n,
Fig. 11, which turns back the eccentric after
the striking of the key is effected.

In order toprevent the levers g, operated by
the cords ¢/, from flying back too far, and to
prevent the barrels ¢ from paying out an un-
necessary length of cord, apin 0 is provided
on the side of each disk b, which catches
against the cord, and thereby stops the rotary
motion of the disk and barrel.

The pedals are operated essentially in the
same mode as hereinbefore deseribed with
reference to the production of the tones re-
quired. As represented in Fig. 12,the pedal
T is connected by a bar ¢’ to the end 2 of a
lever ¢? supported at 3, the other end of which

lever being affected by the cord ¢’ in quite
the same manner as alveady explained—that
is to say, as soon as a nose (like e, Fig. 7 %) en-
ters a hole of the music-sheet, the disk b* is
brought into contact with the roller ¢, and
thus, motion being imparted to b, the barrel
¢ winds up the cord ¢’ and causes the pedal
P to be pressed down. ' :

Motion may be transmitted to the roller ¢
either by hand or by mechanical means, as
well known to those skilled in the art.

Tor practical use the mechanisms hereto-
fore described are arranged within a case G,
the sectional view of which is to be seen in
Fig. 7, while Tig. 13 shows a perspective view
of the apparatus.

In order to fix this apparatus to the key
instrument to be played, bracket-arms may
beprovided at the lower side of the apparatus,
and means—such as screws and set-serews—
for adjusting purposes, as well as for securely
fastening it to the instrument. -

Though a circular music-sheet s is repre-
sented in Fig. 13, other forms and kinds of
music-sheets may be employed. No other al-
terations are required in this case, except to
provide suitable means for securing, guiding,
and moving the music-sheet, means which
correspond to the form and special nature of
the music-sheet.

The lever ¢ and pusher ¢’ manifestly are
mechanical equivalents, and I desire to be un-
derstood as including them in my claims.

What I claim, and desire to secure by Let-
ters Patent, is as follows:

1. In apparatus for automatically playing
on key-board or other musical instruments,
the combination of the series of transmitters,
one for each note or key, the rotary power
mechanism carrying a vertically-operating
bar, and the series of levers operated by the
perforated music sheet or disk, or its specified
equivalent, and connected by intermediate
mechanism to the transmitters, which trans-
mitters move in alignment with and are acted
upon by said vertically-operating bar to bring
the transmitters in contact with the keys,
substantially as specified.

2. Incombination withthelevers ¢,the bent
or bell-erank levers d d’, constructed and ar-
ranged substantially in the manner and for
the purposes hereinbefore set forth.

Tn testimony whereof I have hercunto seb
my hand in the presence of two subscribing
witnessces.

_ PAUL EHRLICH.

Witnesses: . ‘

CARL DONNGRAEBER,
HIERMANN  STOECKEL,
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