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To all whom it may concerw:

Be it known that I, RicuarRD W. GERTZ, a
citizen of the United States, residing at Cam-
bridge, in the county of Middlesex and State
of Massachusetts, have invented an Improve-
ment in Pianos, of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, like numerals
on the drawings representing like parts.

This invention relates to pianos, and has for
its object to provide means whereby the sym-
pathetic strings may be caused to vibrate when
any note or chord is struck and then damped
before the next note or chord is struck, where-
by each chord or tone will stand by itself and
at the same time the benefit of all overtones
may be obtained.

In pianos as now commonly constructed each
string is provided with a damper connected
to and operated by a damper-lever and all the
damper-levers are pivoted to a damper-lever
frame, which in turn is operated by the so-
called ““‘loud?” pedal. Each damper-lever 1s
capable of movement independent of the
damper-lever frame, and suitable mechanism
is provided whereby when any key 1s struck
the corresponding damper-lever is raised, thus
lifting the dampers from the strings and allow-
ing them to vibrate when struck by the ham-
mer. Assoonasthekey is released the damper
comes in contact with the string and damps
it. When the so-called “‘loud” pedal 1s op-
erated, the damper-lever frame is raised, thus
raising all the dampers simultaneously, with
the result that when any chord or tone 1s
struck not only the strings corresponding to
the keys operated will sound, but also the
sympathetic strings will be caused to vibrate,
thus producing harmonics or overtones.

The effect desired in rendering some pas-
sages of music can only be obtained by bring-
ing out all the harmonics or overtones for each
note or chord struck in such a way that there
will be no blending of one tone or chord 1nto
the other, but each tone, with its overtones,
will stand by itself. Thiscan only be accom-
plished by providing means whereby all the
dampers are raised from the strings immedi-
ately after any note or chord is struck and

¢o brought back or dropped onto the strings

again just prior to the instant that the next
succeeding note or chord is struck. If the
above operation is performed, the striking ot
an individual note causes said note to sound,
and the instant the string corresponding to
said note begins to vibrate the dampers are
raised from the other strings, so that the sym-
nathetic strings are permitted to vibrate, thus
producing the harmonics or overtones. The
damping of all the strings just prior to the
sounding of the next note causes all the strings
to cease their vibrations, with the result that
cach note, and its harmonilcs or overtones,
stands by itself. |

1t is the purpose of my present invention

“to provide a mechanism for accomplishing this

object. |

In the drawings, Figure 1is a sectional view
of a portion of a grand piano, showing my
invention applied thereto. Fig. 2 is a section
on the line z «, Fig. 1; and Fig. 8 shows how
my invention may be applied to an upright
plano.

Referring to Figs. 1 and 2, 3 designates the
usual piano-strings, and 4 the dampers for the
qaid strings. These dampers are operated as
usual—that is, each damper is connected to a
damper-lever 5, which is pivoted, as at 6, to
a damper-lever frame 7, said damper-lever
frame being in turn pivoted to turn aboutan
axis 8. 9 indicates the ordinary so-called
“loud” pedal, which is connected by a mem-
ber 10 to the operating-lever 11, which 1n turn
operates the damper-lever frame 7 through
the strut or member 12.

The parts thus far described are constructed
as usual in grand or square planos.

Tn order that the dampers may properly per-
torm their function, it is essential that when
the pedal is released said dampers should rest
upon the strings, and to permit this the con-
nections between the pedals and the dampers
usually have some loose play, such loose play
oenerally coming between the member 10 and
the operating-lever and also between the strut
12 and the damper-lever frame, said strutnot
heing connected directly to the damper-lever
frame, but merely constructed to engage sald
trame when the strut is lifted, and thus lift
the frame. When, therefore, the pedal 9 1s
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depressed, a considerable part of the move-
ment ot the pedal is employed in taking up
the lost motion in the parts between the pedal
and the damper-lever frame, which parts are
tamiliarly known by the name of *‘ trapwork, ”
and similarly a considerable part of the move-
mentof the pedal when the foot is raised there-
from corresponds to the lost motion in the
trapworlk. |

In order to produce the effects contemplated
by my invention, it is necessary for the pian-
15t to depress the pedal 9 with his foot at the
proper time so that the dampers will all be
raised from the strings immediately after the
hammer corresponding to the key operated
strikes its string, so that the note struck will
first be sounded and instantly the dampers
raised be bring out the overtones or harmonics.
10 obtain the above-described effect, there-
fore, requires two distinet syncopated mo-
tions—one the motion necessary to strike the
note or chord and the other the motion nec-
essary to raise the dampers from the strings.
While the ordinary loud pedal is sufficient to
obtain this effect when an individual note is
struck which is not followed by a succeeding
note, yet it would be impossible to operate
a single pedal 9 rapidly enough to raise all
the dampers from the strings 1mmediately
after a note or chord was struck and drop
the dampers back onto the strings before the
next note or chord was struck during the
rencdering of any piece of music, because the
lost motion in the trapwork makes it nec-
essary to move the foot operating the pedal
through such a distance that it would be im-
possible to make the physical effort necessary
to operate the pedal with sufficient rapidity.
In this form of my invention I provide for in-
creasing the rapidity with which the damper-
lever frame may be operated by providing a
second pedal, which is similar to but inde-
pendent from the pedal 9 and which may be
used 1n addition to the pedal 9 for operating
the damper-lever frame. In the form of the
invention shown in Fig. 1 this supplemental
or extra pedal is designated by 13, and it has
connected thereto a member 14, which oper-
ates a lever 15, similar in all respects to lever
11. A suitable strut or connecting member
16 1s interposed between the lever 15 and the
damper-lever frame 7. With this construc-
tion when either of the levers 9 or 13 is de-
pressed the damper-lever frame will be oper-
ated, and by operating said levers alternately
the damper-lever frame may be operated with
sufficient rapidity so that the dampers may
be raised from the strings immediately after
any note or chord is struck and dropped back
onto the strings again before the next suc-
ceeding note is struck, no matter how rapicly
the notes or chords follow each other.

In using a piano with my double-pedal im-
provements applied thereto the player strikes
one note or chord and at the same time (e-

ralsed by the second pedal.
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presses one pedal, so as to raise the dampers
from the strings immediately after the ham-
mer strikes the strings, and holds said pedal
depressed until just previous to the striking
ot the next succeeding note or chord, which in
case the notes follow each other in quick suc-
cession might be only the fraction of a second.
Just previous to striking the second note
or chord the foot is released from the pedal
and the dampers allowed to come back onto
the strings, and while a second note or chord
1s being struck the second pedal is operated,
so that the dampers will again be raised from
the strings immediately after such second note
1s sounded. Owing to the lost motion in the
trapwork the second pedal is being depressed
to take up the lost motion before the first
pedal has completely resumed its normal po-
sition.

After a person has hecome skilful in the
use of a piano having my improvements it
will be possible to so operate the two pedals
that the instant the dampers strike the strings
after the first pedal is released the note or
chord will be struck and the dampers instantly
In other words,
the second pedal will have been depressed to
take up lost motion while the first pedal is re-
suming 1ts normal position, so that the strut
16 catches the damper-lever frame just as the
strut 12 moves away from said frame. By
this operation all the overtones are hrought
out 1n a way that has been impossible to ob-
tain 1n legato passages and the singing power
of the individual tones is very greatly in-
creased.

In the piano as now constructed to attempt
to operate the single pedal 9 rapidly and deftly
enough to partially obtain the above-men-
tioned effects even in very slow passages 1is
accompanied by a loud and disagreeable noise
and a physical effort on the part of the player
which detracts very much from the enjoyment
of the performance both for the player and for
the listener. With my improvements, how-
ever, 1t 1s possible even in the most rapid pas-
sages to make each chord or tone stand alone
by itself and at the same time obtain the ben-
efit of the overtones.

In practice T prefer to place the pedal 18 a
shight distance to the left of the oroup of the
other pedals and such a distance away from
them that by swinging the left foot on the
heel the operator may readily reach and Op-
erate said pedal when he desires to produce
the effects above mentioned.

In Fig. 8 I have illustrated my invention as
applied toan upright piano. In said figure,
9" 1s the ordinary loud pedal, which is con-
nected to the damper-lever frame (not shown)
by a lever 11’ and connection 12/. 18’ desig-

nates the additional pedal, which is connected
to the damper-lever frame by means of the
lever 15’ and connection 16’.

In order to produce the effects above de-
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seribed, it is essential that the dampers should
be raised from the strings the same distance
each time, and to accomplish this 1t is neces-
sary that the two trapworks be identical
construction, so that one will operate to raise
the damper-lever frame exactly the same dis-
tance that the other will. |

‘While I have herein illustrated two ways ot
embodying my invention, I do not wish to be
limited to the construction here shown, as 1
believe I am the first to provide means where-
by the strings may be damped and the dam-
pers raised from the strings between each two
successive notes even though the notes follow
each other rapidly. |

Having described my invention, what I

claim as new, and desire to secure by Letters

20

Patent, 15—

1. In a piano, a damper-lever frame, dam-
pers operated thereby, and two independently-
operated pedals separately connected to the

3

damper-lever frame, whereby the said frame
may be operated by the pedals alternately.

9. In a piano, a damper-lever frame, dam-
pers operated thereby, and two independent
trapworks for separately operating said dam-
per-lever frame.

3. In a piano, a damper-lever frame, dam-
pers operated thereby, two independently-op-
erated pedals, and similar connections nter-
posed between each pedal and the damper-le-
ver frame whereby said frame may be inde-
pendently operated and to the same extent by
each pedal.

In testimony whereof I have signed my name
to thisspecification in the presence of two sub-
seribing witnesses. |

RICHARD W. GERTZ.

Witnesses:
Louis C. SMITH,
- Eprria M. STODDARD.
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