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Patent Iic. 310,488, dated January g, 1885.

2,407 and No. 10,274; in Belgium April 15, 1832, No. 57,4125 10 France April 28, 1382, No. 147,394, and iu Germany July 25, 1882,

To all whom it may concern:

Be it known that I, CESARE DONADONI, a
subject of the King of Italy, residing at the
city of Berlin, German Empire, have invented
anewand useful Improvementin Piano-Fortes,
(for which T have obtained a patentin France,
No.147,394, dated April 28,1882; in Belginm,
No. 57,412, dated April 15, 1882; in Austria-
Hungary, No. 2,407 and No. 10,274, dated
March 22, 1882; in the German Empire, No.
28,552, dated July 25, 1882; in Greab Britain
and Ireland, No. 376, dated January 25, 1882,)
of which the following is a specification, refer-
ence being had to the accompanying sheet of
drawings, forming part hereof.

This invention relates to combined ordinary
and mechanical or antomatic piano-fortes; aund
the invention consistsin the mechanism, com-
binations, and arrangements hereinafter fully
described, and particularly pointed out in the
claims.

In the accompanyiug sheet of drawings re-
ferred to, Figure 1 is a longitudinal section;
T'ig. 2, a plan or top view of cylinders; g,
3, @ eross-section taken in theline @ x, Fig. 2.

Similar letters of reference indicate like
parts in the several figures.

This invention relates particularly o the
mechanieal production of musieal sounds and
airs—that is,the production of musical séunds
from a piano or similar instrument by aectu-
ating its movements or mechanism through
or by means of wmechanical devicesin connec-
tion with a crank or other means for operat-
To that end I construct my
piano A (which may be of the well-known
upright form of such instruments, orany other
form that will adapt it to the purpose of this
invention) with the well-known strings o,
dampers b, hammers ¢, hammer-levers d, the
ordinary key-levers, ¢, and such ordinary and
well-known mechanism in connection with the
hammers, dampers, key-levers, and manuals
of a piano-forte which up to this point in my
invention in no wise differ from that which is
commonly found in a piano to be operated by
the hands of the player. In addition, how-
ever, to this well-known mechanism I pivob

to the rear ends of the key-levers ¢ (or rather

to the counter-balances fformed on such ends) -

the ends of levers B.  These levers B have se-
cured to their upper surfaces projections ¢,
the rear ends of the levers B protruding some-
what beyond the ends of the key-levers e, as
at i Passing through suitable guide-blocks,
i, are rods C, the upper ends of whieh rods
rest in contach with or against the under side
of the projections & of the levers B, and the
lower ends of the rods C rest upon levers D,
which ave pivoted to suitable blocks, j. The
rear ends of the levers D rest upon the upper
ends of rods Ii, the lower ends of these rods
E resting upon levers I, the rear ends of the
levers I being pivoted to suitable blocks, F.
These levers I' extend to and over a series of
cylinders, G, which eylinders are vertically
fixed on the upper sarface of a wind-chest,
IT, below which wind-chest is placed a bel-
lows, . As will be seen, by arranging the
pins & on the pin-barrel N ina given posi-
tion and relation to one another, so as to cor-
respond with the notes of a given piece of
musie, these pins, through intermediate pis-
tons and connecting-rods, alternately trip the
levers B, and corresponding notes through
the hammers of the instrament are sounded
ou its strings, and the music produced. Into
cach cylinder G is snugly fitted a piston, I,
cach piston having a vertical piston-rod, m.
These piston-rods are secured to the ends of
thelevers . Also fixed to the upper surface of
the wind-chest IT are a series of smaller eyl:
inders, i, Lach of these smaller eylinders has
anopening,n.and into each of these eylinders
K 15 snugly fitted o piston,o,cach piston hav-
ing attached to it & piston-rod, p, which rods
pass through the pistons o, the lower ends of
the rods resting on valves », which valves are
provifled with springs s. The upper ends
of these piston-rods p are fixed to vertical rods
L, which rods pass through suitable guides in
a block, ¢, and the upper ends of these rods L
abut against one end of the levers AL, which
levers are pivoted to ablock, u, the other end
of the levers M being provided with pins v.
Suitably jonrnaled to the casing or frame of
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the piano isa pin-barvel,N,with agear-wheel,
w,at one end and a series of pins, o, protrad-
ing from itssurface. Also through the casing
of the piano is ‘suitably journaled a erank-
shaft,with & worm-wheel secured to one of its
ends and a crank, ¥, at its other end.

Now, when my piano is constructed sub-
stantially as hereinbefore described, it is op-
erated in this wise: When the piano is played
upon in the ordinary way by the hands of the
player, the keys are manipulated on the ends
of the levers ¢ in precisely the same manner
and with the same effect as with auy piano,
the action being wholly independent and dis-
connected from the sccond means of operat-
ing the piano, which second means consist of
the mechanical playing throngh or by means
of the pin-barrel N. By turning the crank y
the worm-wheel fixed to its shatt,meshing in-
to the gear-wheel o on one end of the pin-

_barrel N, causes said pin-barrel to revolve on

its journals, and as this barrel revolves the
pins # in the circumference of the same ave
brought successively in contact with the trip-
ping-pins v in the levers Bf, forcing down-
ward thereby the inner ends of these levers,
which in twrn foree downward the vertical
rods I, these rods in turn foreing downward
the piston o in the smaller ¢y linders K. The
protruding lower parts of the piston-rods p of
these pistons press downward, and thereby
open the valves which admit the air from
the bellows I3 into the cylinder &, where it
forces upward the pistons /, whoserodsm raise
the levers I, which in turn move upward the
rods X, these rods lifting the levers D, and
these last-named levers pushing upward the
rods C, which last-named rods lift one end of
the levers B, causing its projection g to raise
the hammer-levers d, and thereby through the
ordinary hammer mechanism (not nccessary
to describe) cause the hammers ¢ to impinge
against the strings « of the instrament, produc-
ing the musical sounds, and as the levers (7 1’1

5 this way actuatethe hammers they also operat

the dampers b. Asthe crank and its shaft fuﬂ
turned it not only revolves the pin-barrel X in
the manner described, but it also, by means of
a jointed connecting-rod or similar device,
operates the bellows L, in connection with a
spring (not shown) fixed in any obvious
mapner to the bellows. When the pistons
in the cylinders G, have completed their
upward stroke, that they may be rctarned
promptly to then lower position, so as to be
ready for the next upward stroke, the de-
scent of these pistons forces up the valve »
and causes the air to enter the small eylin-
ders K, where it finds an exit threugh open-
ings o formed therein. It is also obvious
that the mechanical operation produced by
the turning of the pin-barrel N is indept end-
ent of the m‘muwl or key board of the piano
designed to be operated by the
penoune so that the instrument can be used
in the ordinar vy manner o1 echanically, as
desired.

hands of the |

I am aware of the German patent granted
to C. Frati, nambered 18,024, and I do not
claim anything therein Shown.

Having now deseribed my invention, what
I claim as new, and desireto secure by Tetters
Patent, is—

1. A ecombined ordinary and mechanical or
automatic pilano-forte consisting of the ordi-
nary piano-forte having the usual key-levers,
¢, provided at their inner ends with levers I3,
the rotatable pin-barrel N, the levers M, op-
erated by said pin-barrel, the wind-chest I,
having valves », and Dbellows for filling said
chest with air, said chest also having a series
of eylinders, G and K, having pistons {.and
o, respectively, and rods in said pistons, the
rods of pistons o being extended to levers M,
to be operated by said levers to open the
valves r, to admit pressure of air to move the
piston I, to operate, through the levers Fand
B and suitable connections, the hammers ¢
and dampers b, all the parts being combined
and constructed substantially as shown, and
operating as deseribed.

2. In combination with a piano-lorte hav-
ing the ordinary key-levers, e, the pin-barrel
N, and mechanism for revolving the same, the
wind-chest I, and means, substantially as de-
seribed, for filling the same, the said chest
provided with a series of eylinders, G and K,
with pistons and rods therein,and suitable le-
vers and rods and conuections thervefor for
operating said pistons from the pin-barrel to
operate the hammers ¢ and dampers b, as seb
forth.

3. In combination with a piano-forte hav-
ing the ordinary key-levers, ¢, provided with
levers B, fulerume .d on said key-levers, the
pin- b’mel and mechanism for rotating the
same, the wind-chest I, and means, substan-
tially as described, for filling the same, the
said c¢hest provided witha series of cylinders,
G and K, with pistons and rods therein, and
suitableleversand rodsand connectionsthere-
for for operating said pistons from the pin-
barrel to operate the hammers ¢and dampers
b, as set forth,

4..In a combined ordinary ‘lud nechanical
or automatic piano-forte substantially as de-
scribed, th> wind-chest FI, and means for fill-
ing the same with air, said chest provided
with the uglmdus G, ln\mo pistons { there-
in, combined with val\ es 7, and means for op-
erating them to admit air to the said cylin-
ders (&, to move the pistons ! to operate the
haminers ¢ and dampers b, as set forth.

5. In a combined ordinary and mechanical
or automatic piano-forte, the wind-ehest IT,
provided with the series of eylinders G and
I, the laiter having the openings %, for the
purpose set forth.

CESARE DONADONI.
Witnesses:

ADOLPH SCIWABE,
B. Ror
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