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UNITED STATES

PATENT OFFICE.

FERDINAND SCHAUB, OF JERSEY CITY, NEW JERSEY., ASSIGNOR TO

EDMOND T. OTTO, TRUSTEE, OF JERSEY CITY, NEW JERSEY.

AUTOMATIC PIANO.

No. 805,980,

Specification of Lietters Patent.

Patented Nov. 28, 1905.

~Application filed November 10, 1904, Serial No. 232,085,

To all whom it may concern:

Be it known that I, FERDINAND ScHAUB, &
citizen of the United States, residing at Jer-
sey City, In the county of Hudson and State
of New Jersey, have invented certainnew and
useful Improvements in Automatic Pianos, of
which the following is a specification.

T'his invention relates to improvements in
automatic planos, especially that kind in which
note-disks having projections are used for op-
erating star-wheels, which in turn operate the
sound-producing devices, such as the ham-
mers that strike the strings.

The object of my invention is to provide
a new and improved instrument of this kind
which is simple in construction, perfect in
operation, produces a fine musical effect, re-
peats with great rapidity, and in which suit-
able guard devices are provided for the pur-
pose of preventing the accidental turning of
a star-wheel while inserting a note-disk and
also for preventing the breaking off of the
projections on the note-disk.

In the accompanying drawings, in which
like letters of reference indicate like parts in
all the figures, Figure 11s a vertical sectional
view through the hammer and star-wheel sup-
porting bar, showing the hammers and star-
wheels, the note-disk, and other parts. Figs.
2 and 3 are enlarged detailed views of similar
parts, showing the mounting of the hammer-
levers and damper-levers. Fig. 4 is a front
view of the central part of the instrument,
showing the arrangement of the star-wheels,
hammers, and hammer-leversin relation to the

strings, parts being broken away and others

shown in section. Fig. 5 is a horizontal sec-
tional view taken directly above the hammers,
showing the transverse supporting-bar for the
hammers, star-wheels, and note-disk. Fig. 6
1s a face view of a note-disk. TFig. 7 is a sec-
tional view showing the driving mechanism

for the note-disk.

The strings A are mounted and secured in
the conventional manner, as in a piano, and

‘are preferably arranged in pairs, as shown.

A transverse bar B, preferably having open-
ings B', so as to make it lighter, extends from
one side wall C of the casing of the instru-
ment to the other, as is shown, for example,
1 Kig. 5. Intheouter edeeof the said trans-

- verse bar B vertical slits D are cut, in which
toothed wheels E, so-called *“star - wheels,”
are mounted, the front part of said bar thus

' forming a star-wheel rack.

- be set forth later on.

Some of these
star-wheels serve for operating the hammers
and others for operating the dampers, as will
The star-wheels E are
somounted as to project beyond the front edee
of the transverse bar B, so that their teeth
can be engaged by note projections ¢ on the
inner surface of a note-disk I, made of sheet
metal and mounted to turn on a central bear-
ing-pin X', projecting beyond the front edee
of the transverse bar B. The note-disk is
provided along 1ts rim with a series of slots 4,
into which the teeth ¢ of a driving toothed
wheel ¢ pass, which wheel is driven from a suit-
able motor in the well-known manner. Forthe
purpose of holding the disk F in place in front
of the bar B in such a manner that the note
projections @ of the disk can engage the teeth
of star-wheels It a presser-bar (3 1s provided,
which 1s pivoted at &' to a suitable projection
on the bar B and is provided at its free end
with means for locking it to a pin G or anal-
ogous device, said bar (& carrying presser-
rollers G°, which press on the outer face of
the note-disk. A bar or rod H, parallel with
the front of the bar B, is located above the
same and has its ends bent rectangular toward
the rear to form the two shanks H', which are
suttably guided on the bar B, so as to adapt
sald shanks H' toslide 1n the direction toward
and from the strings A, thereby permitting
the rod H to move in the direction from and
toward the note-disk—that is, to move in a
plane parallel with the top of the bar B. Each
shank H'issurrounded by a helical spring H*,
the 1nner end of which rests against the bar
B and the outer end of which rests against a
pin H® in each shank H'. Beyond the cir-
cumfterence of the note-disk KF—that 1s, at a
distance from the center of the central pivot
F' oreater than the extreme radius of the note-
disk-—arms J project from said shanks H' he-
yond the rod H. The springs H’ normally
hold the rod H such a distance beyond the
outer edge of the bar B that when & note-disk
is placed upon the central pivot F’ the note

- projections @ contact with said bar H, or the

inner surface of the note-disk contacts with
the said bar H, thus preventing the note pro-
jections from coming in contact with the teeth
of the star-wheels I&. When the presser-bar
or retaining-bar (x is swung into position—-as
shown 1n Fig. 5, for example—it presses
agalnst the arms J on the shanks H', and thus
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presses the bar H back and out of the way, so
as to clear the note projections @, as shown
in Kies. 1, 2, and 3, thus permitting the
presser-bar to press the note-disk back a suf-
ficient distance to enable the note projections
¢ to engage the teeth of the star-wheels.
Whenever the note-disk 1s to be removed af-
ter playing, it is first necessary to disengage
and swing outward the presser-bar G, and as
soon as the presser-bar is swung outward the
expanding springs H*® force outward the
shanks H' and rod H, which in turn acting on
the note-disk presses the same outward and
away from the front edge of the transverse
bar B. It i1s clear that this bar H prevents
the teeth from coming 1n contact with the
star-wheels before the note-disk 1s in proper
playing position, thus preventing the break-
ing off of the note projections ¢ and also pre-
venting accidental turning or displacement of
the star-wheels.
pressed bar H automatically pushes the note-
disk out of playing position as soon as the
retaining-bar is swung away from the note-
disk, thus preventing accidental bending or
buckling of the note-disk 1n attempting to pull
it off the central pivot-pin K.

As stated, there are two strings A for each
note, and two hammers I are provided for
each pair of strings, one hammer being lo-
cated above the other, and each hammer 1s
connected by a separate wire L with a sepa-
rate L-shaped hammer-lever M, the down-
wardly-projecting ends of w.

hich hammer-le-
vers pass into the slits D and are provided at
their lower ends with toes or cam ends N,
which are engaged by the teeth of the star-
wheels.

A spring O i1s attached to the lower end of
each hammer-lever M and to the inner end of
the corresponding slit or notch D, which
spring serves for pressing the lower end of each
hammer-lever outward, thereby holding the
innerend of the hammer-lever onafelt cushion
(' on the bar Band at the same time holding
the corresponding hammer-head K a short
distance from the strings. As a star-wheel
revolves 1ts teeth strike the cam projection N
of the corresponding hammer-lever M, thereby
pressing the lower or cam end of the hammer-

lever in the direction toward the string and

thereby, also, bringing thespring O in greater
tension. By the movement of the lower end
of the hammer-lever toward the strings the
corresponding hammer-head 1s moved from
the strings, the distance of movement of the
hammer-head from the strings being very
much greater than the cdistance of move-
ment of the lower end of the hammer-lever
toward the strings, because the upper arm of
the lever M 1s made longer than the lower
one. Whenever a star-wheel tooth snaps off

the cam end N of a hammer-lever M and this

hammer-lever 1s thus released, the corre-
sponding spring O instantly expands and

|

At thesame time the spring- |
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throws the corresponding hammer-head I<
acainst the string or strings, thu% producing
the desired S(Jund

As stated, there are two hammer-heads I
for each pair of strings, and each hammer-
head 1s connected with a separate hammer-
lever M, and each hammer-lever M has its
own star-wheel L.

The note projections « on the note-disk are
so arranged that one circle of note projections
a 1s provided on the note-disk for each star-
wheel pertaininge to a hammer, and these note
projections are generally so arranged that
the two hammers pertaining to one palr of
strings areoperated simultancously; butwhen
rapid repetition of sounds 1s necessary the
two hammers pertainine to one pair of strings
are operated alternately, each by its own star-
wheel, and therefore the note projections in
the corresponding two circles of note projec-
tions on the note-disk must be arranged alter-
nately. |

The medium and lower strings require
dampers, and one damper-head @ 1s provided
for each pair of strings, which damper-head
( is connected by a wire R with the lower end
of a lever S, pivoted in a notch or slot D and
also having a cam end S on 1ts lower end,
which is enmﬂed by a star-wheel K, Vth.’l
star-wheel -E is rotated by projections ¢ on
the 1nner face of the disk I, which projections
¢ are not note projections, but are damper-
operating projections. The star-wheels for
the dampers are located between the two star-
wheels pertaining to one pair of strings, and
therefore the damper projections «' on the
note-disk F are located between the two con-
centric rows of note projections pertaining to
the pair of strings upon which the correspond-
ing hammers act. The damper 1s normally
held a short distance from the strings and by
the action of the star-wheel on the lever S is
nressed against the strings and damps them.
The damper projections ¢ are so arranged
and located on the disk that the damper 1s
pressed against the strings a greater or less
time after the strings have been sounded, ac-
cording to the effect to be produced.

It will be observed that all the hammers are
located above the bar B and the dampers be-
low. Forthepurposeofprotectingthesprings
O and the dampers a shield T extends down-

ward and toward the rear from the front edge

of the bar B.

Having described my 1nvention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

1. In an automatic musical instrument, the
combination with strines, of a plurality of
hammers for the strings pertaining to each
tone, a single damper for each set of ham-
mers, & star-wheel for each hammer and
damper for operating the same, sald star-
wheels being arranged in groups, and a note-
disk having concentricrows of projections for
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the star-wheels in each group, substantially
as set forth.

2. In an automatic musical instrument, the
combination with a series of strings, of ham-
mers, there being two or more hammers for
the strings pertaining to each tone, a star-
wheel for each hammer-lever, a single damper
foreach set of said hammer-levers, and asepa-
rate star-wheel for each damper-lever, sub-
stantially as set forth.

3. In an automatic musical instrument, the
combination with a group of strings, of a
plurality of hammers for the strings pertain-
ing to each tone, a star-wheel for each ham-
mer, for actuating the same, a single damper
for the strings pertaining to each tone, a star-
wheel for operating each damper-lever, the
star-wheel for the damper-lever being located
between the star-wheels for the hammers of
each tone, substantially as set forth.

4. In an automatic musical instrument, the
combination with a series of strings, of a

transverse bar in front of the strings, a series

of hammers mounted 1n said bar and project-
ing from the same, a series of damper-levers
mounted 1n said bar and projecting downward
from the same, and star-wheels mounted 1n
the bar for operating said damper and ham-
mer levers, substantially as set torth.

5. In an automatic musical instrument, the
combination with strings, of two hammers
pertaining to the strings for each tone, a
damper for the strings pertaining to each tone,
a star-wheel for each hammer for operating
the same, and a star-wheel for each damper
for operating the same, two hammers and a
damper with their star-wheels, pertaming to
the strings for each note being arranged in
oroups of three, substantially as set forth.

6. In an automatic musical instrument, the
combination with a star - wheel rack, star-
wheels in the same for operation by a rotat-
1ng note-disk, of a rod mounted on said star-
wheel rack to move toward and from the plane
in which the note-disk is to rotate, and means
for pressing said rod toward the note-disk,
substantially as set forth.

7. In an automatic musical instrument, the
combination with a star-wheel rack, and means

for supporting a rotating note-disk, of a rod

mounted at said star-wheel rack, a retaining-
bar movable toward and from the plane in
which the note-disk rotates, means for press-
ing sald rod toward the plane in which the
note-disk rotates, and means on said retain-
ing-bar for pressing said rod in the direction
from the plane in which the note-disk rotates,
substantially as set forth.

3. In an automatic musical instrument, the
combination with a star-wheel rack, and a sup-
port for a rotating note-disk, of a rod mount-
ed on sald rack parallel with the rack and to
move toward and from the plane in which the
note-disk rotates, means for pressing said rod
in the direction toward the plane in which the
note-disk rotates, a retaining-bar, and means
located beyond the circumterence of the disk
for pressing sald rod in the direction from
the plane in which the note-disk rotates, by
means of said retaining-bar, substantially as
set forth.

In testimony whereot I have signed my name
to thisspecification in the presence of two sub-
scribing witnesses.

FERDINAND SCHAUB.

Witnesses:
KMIL SCHUMANN,
Beryarp K. SCHLIE.
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