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To all whom it may COncerm :

Beitknown that I, FRIEDRICH ERNST PAUL
ERRLICH, asubject of the King of Saxony, and
residing at Gohlis, near Leipsie, Kingdom of
Saxony, German Empire, have invented new
and useful Improvements in Mechanical Mu-
sical Instruments, of which the following is a
specification.

My invention relates to mechanical musical
instruments in which the notes are produced
by theimpactof hammers againsttuned strings,
the said hammers being actuated by mechan-
ism the operation whereot is so controlled bya
surface provided with perforations or depres-
sions, in combination with movable pins or
fingers and intermediate parts, that the ham-
mers will produce a melody.

The improvements consist in the par ticular
construction of thesaid mechanism and of the
parts whereby the same is caused to actuate
the required hammer or hammers; in the
means for operating the dampers of the instru-
ment and for varying the londness of the notes,
and in the econstruction of the frame to which
the strings are attached.

In the : accompanying sheet of “drawings an
instrument comprising my invention is shown
in two different arrangements.

Figure 1 shows the first arrangement in a
seetlolnl side elevation, and Fig. 9 a portion
thereof with several par ts in chﬁel ent position.
Fig. 3 represents the second arrangement in a
like view with some of the parts in two differ-
ent positions. TFig. 4 is a section on linel 2 of
Fig. 1.

On Fig. 1,4 is the string for one of the notes;
h, the hammer, designed tosound the same; q,
a music-sheet, supposed to be provided with
perforations, and constituting the aforesaid
controlling-surface; ¢, alever having the finger
b adapted to engage with the said perforations,
and which is pressed against the Sheet by a
spring. The said lever ¢ has a vertical arm, to
which is jointed the jack d, having an adjust-
able knob, @&, forming a ‘shoulder that bears
against the inclined upper surface of the bar
. In suitableslits of this bar and of another
bar, @, is mounted a sliding bar, ¢, pressed to-
ward the hammer % by a spring, f, and. ar-
ranged. to operate against the foot g of the
hammer by means of a jack, ¢, pressed up-
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ward by the spring 77, and havmo the adjust-

able knob or shoulder ¢*, which Dears against
an inclined surface of the bar & To the bar
¢ are pivoted a lateh, ¢, upon which an offset
is formed adapted to be acted upon by rotating
cams n, and a pawl, ¢, having three arms, the
lower one of these ar ms being pr0v1ded with a
hook arranged to engage Wlth a projection, ¢,
of the latch ¢, the middle or horizontal oné
with a we10ht ¢, pr essmg the lower arm
against the smd projection ¢°, and. the upper
one extending into the p‘lﬂl of the jack d.

Fig. 1 shows These parts- in the position they
occupy when the horizontal arm of the lever ¢
is pressed down by an unperforated portion of
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the music-sheet acting against the finger b, and -

the lateh ¢*raised and in engagement with the
hook of the pawl ¢. The cams n, though they
be rotated, will, nnder these condltlons, not
operate upon the latch ¢*; but when a hole of
the musice-sheet has come opposite to the finger
b the lever ¢ is brought by its spring into the
position of Fig. 2, and during the motion of
the lever the jack d strikes against the upper
arm of the pawl ¢ and causes the lower arm
thereof to release the latch €’ which conse-
quently drops with its offset into the path of
the camsn.  (The lateh is, however, prevented
f1 om dropping beyond a certainlimit by a pin,
¢', inserted into the bar e.) Oneofthesaid cams
’rhen inacting againstthelateh, pushes the slid-

ing bar ¢, together with the jack ¢, backward
agamsb the force of the sprlng S The jack é,
sliding with its shoulder ¢° on the inclined sur-

face of the bar @, is at the same time pressed
upward by the sprmg S, so that at the end of
the retrograde motion of bhe bar ¢ it will have
engaged with the foot g of the hammer. As
soon as the cam n slips away under the offset
of the latch ¢* and releases the lateh, the spring
f pushes the bar ¢ forward and causes the Jjack
to impel the hammer against the string, the
jack immediately becommg free from the ham-

mer-foot, as in ordinary piano-actions. Dur-
ing the forward motion of the bar e the latch
¢* slides with its downwardly-projecting por-
tion on the outer convex surface of cam, made
sufficiently long for the purpose, and is thereby
raised and returned to the position of Fig. 1,
in which it is caught and retained by the pawl
¢ up to a renewed action of the jack d. The
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said jack 4 is also made use of for operating
the damper . For this purpose the damper
is arranged to be lifted by an elbow-lever, %/,
and a rod, %*, placed in a line with the jack d
when in raised position. When the jack
d, operating against the pawl ¢, as described,
slips past the upper arm of ¢, it strikes against
a knob on the end of the rod %% pushes the rod
forward, and thereby causes the lever % to
raise the damper and to keep it raised as long
as the finger b is in the perforation of the sheet
that had eaused the partsto operate. Subse-
quently the rod %*is returnmed to its normal
position by the spring 2*. By meansof a bar,
I, fixed to anaxle, 7', and arranged to be turned

by hand, all the dampers may be raised simul-

taneously. .

For varying the loudness of the notés pro-
duced, the bar @', on which slides the shoulder
¢® of the jack ¢, is made movable in vertical
direction by being fixed to two levers, such
as w/, pivoted at m’ and operated by a rod, m,
a lever, j, having a finger registering with
holes in the musie-sheet, and a spring, m'
‘When one of these holes comes opposite to the
said finger, the lever j and the tail ends of the
levers m/ are raised by the spring m#, and the
bar @' is depressed. In consequence hercof
the jack ¢ will slip off sooner from the foot of
the hammer and impart to the hammer a re-
duced impulse, 50 as to cause the same to strike
the string more gently. If preferred, the le-
ver j may be omitted and the rod lengthened,
as shown by dotted lines, and arranged to pass
by the side of the musie-sheet and o be oper-
ated by hand. The spring m* will then keep
the bar ¢ in the position required for produc-
ing soft notes, while a pressure exercised by
hand on the rod m causes the bar to be raised
and the hammer to strike more foreibly, -

The frame of the instrument to which the
strings are attached is made of a metal part,
, and a wooden part, ¢, the latter inclosing
the former, except upon the portions to which
the strings are fixed. With this construction
of frame the sound of the instrument is more
sonorousthan with frames made of metal only.

In the modified arrangement of the instru-
mentshown by Fig. 3 the sliding bar e is placed
in vertical position relatively to the strings,
and it acts withont any intermediate part on
ahammer, 2, moving in astraightlinein guides
8. The same arrangement may, however, also
be applied to an oscillating hammer, such ag
shown by dotted lines. For insuring proper
action of the latch ¢*, the same is pressed to-
ward the cams n by a spring. Moreover, the

weight e* of Figs.1 and 2 is replaced by a
spring. If this arrangement is to be used in

an instrument having vertical strings, the
hammer has to be provided with a spring, o,
for returning it to its position of rest, and if
in such case it is, moreover, desired that the
music-sheet be placed horizontally, the lever
¢ is centered at ¢ and formed with a finger, ¥

I claim as my invention—

1. Thecombination, with the hammer %, con-
trolling surface «, provided with perforations
or their equivalents, and lever ¢, having the fin-
ger b, of the sliding bar e, spring f, moving
cams 7, lateh ¢*, and pawl ¢, both pivoted to
the bar e, jack d, pivoted to lever ¢ and hav-
ing the shoulder @, and bar &, having an in-
clined surface for the said shoulder to slide on,
substantially as and for the purpose specified.

2. Thecombination, with the hammer7, con-
trolling-surface a; lever ¢, having the finger b,
sliding bar ¢, spring 7, cams »; latch ¢, pawl ¢,
Jjack d, with shoulder &; and bard, of the jack
¢', pivoted to the bar ¢ and having the shoul-
der &% and bar @, having an inclined surface,
against which the shoulder ¢® bears, substan-
tially as and for the purpose deseribed.

3. The combination, with the hammer 7, con-
trolling - surface @, ‘lever ¢, having the fin-
ger b, sliding bar ¢, spring f, cams #, lateh ¢,
pawl ¢, jaclk d, with shoulder @, and bar &, of
the damper &, lever &/, and rod &, substantially
as hereinbefore sct forth.

4. The combination, with the hammer7, slid-
ing bar e, spring f, and jack ¢, having the
shoulder ¢, of the bar & and means for rais-
ing and lowering thesaid bar @ as and for the
purpose set forth.. .

5. The combination, with the hammer &, econ-
trolling-surface a, sliding bar e, spring f, and
Jjack ¢, having the shoulder ¢°,0f the bar &, hayv-
ingarmsm/, pivoted atw’, lever j, having abeak
adapted to engage with the controlling-surface,
and means for transmitting motion from the
lever j to an arm, w/, substantially as and for
the purpose deseribed. ’

6. In a mechanical musical instrument in
which the notes are produced by the impact of
hammers against tuned strings, the frame to
whiech thestrings are attached, consisting of an
inner part, p, made of metal, and an outer part,
q, consisting of wood, the latter inclosing the
former, exeept upon the portions to which the
strings are fixed, as and for the purpose speei-
fied.

In testimeny whercof I have hercunto set
my hand in the presence of two subscribing
witnesses. ’

FRIEDRICII ERNST PAUL EHRLICH.

Witnesses:

JOHANN HEINR. BECK,
C. BORNGRAEBLER.
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