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To a,JZ whom it may conceri:
Be it known that I, MORRIS STEINERT, of

- New Ilaven, in the (30111113}? of New Haven and

State of Connecticut, have invented anewIm-

provement in Pmno-Actlons and Ido hereby

declare the following, when taken in connec-
tion with the accompanylng drawings and the
letters of reference marked the’reon, to be a

- full, elear, and exact description of the same,
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and which said drawings constitute part of
thls specification, and represent, in—
Kigure 1, a view in side elevation of one

| f01m which a piano-action constr ueted in ac-

cordance with my invention may assume;

Fig. 2, a broken perspective view showing

the butt of the hammer-arm, the rear end of
the hammer-lever, and -the | hook coaetinfr
with those parts. |
Myinvention relates toan impr ovement in
pmnofm te-actions, the object being to en-

~able every performer, whether possessed of
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- as the harp, clavichord, and violin.
~invention, also, I am enabled to produce upon

technical skill or not, to produce crescendo

~and diminuendo, portamento, and color and

tone effects, so that he may, to a remarkable
degree, express his own feeling and temper
through it, whereby the instrument, though

still remaining a mechanical 1115‘511111161:113 of_

percussion, beeomes less palpably soand more
clearly related in action and quality of tone

to instruments which are played directly or

more directly by hand—such, for instance,
By my

the pianoforte not only string-like tones—as,
for instance, the tones of the Vloloneello-—-—ﬂ-but

. also tones of_ organ quahty
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With these ends in view my invention con-
sists in a pianoforte-action having cer tain de-
tails of construction and eombma,tmns of
parts, as -will be hereinafter described, and

_pomted out in the claims.

It iswell known thatwhen in 17 09 or there-

~about, Bartolommeo Cristofori, the Paduan
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- its capacity of being played so as to produce
‘soft or loud tones by causing the hammers to
- strike gentle or
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har psichm d-maker, combined a ‘hammer with

a key and pr oduced the pianoforte, he named
the instrument ‘‘piano-a-forte,” because of

foreible Dlows upon the

strings; but Cristofori was unable to bridge
~ the n*ap between the pianc and forte tones in
~ his instrument, nor have any of the inventors

L or makers who have followed him been able

to do 1t, so that the modern pianoforte, al-
though enormously more powerful and bril-
liant in tone than the instrument of Cristo-
fori, is still open to the objection that his in-
strument was—namely, that 1t 1s too palpa-
bly mechanical, too plainly an instrument of
percussion, and that between the soft tones
and the loud tones crescendo and diminu-
endo effects and effects of color and feeling
cannot be secured to anything like the de-
gree in which they are secured in instru-
ments like the elavichord and those instru-
ments in which the performer has more di-
rect control over the strings than in the or-
dinary pianoforte.

Having from my boyhood been a student
of, and a performer upon, the clavichord, I
have for many years studied to embody 1ts
sympathetic quality, which is characterized
by A. J. Hipkins, F. S. A., as its ““tender in-
timate timbre,” and secure the close connec-
tion which it establishes between the instru-
ment and the performer in a pianoforte, and
this my present invention accomplishes.

In carrying out my invention as herein
shown the keyv A is constructed at its inner
end with a shoulder A’ and provided with a
Jong inwardly-extending damper-arm A?, fur-
1115116(1 with a felt cushion A%, and eoactmﬂ
with damper mechanism of any appr oved
construction not requiring description here.
The movement of the key is transmitted
through its shoulder A’ to the knuckle-like
forward end B of a fly-lever B', which is piv-
otally suspended by its rearend from a slotted
block or flange B, secured to a rail which I
shall call the *‘fly-lever” rail B%. The said fly-
lever supports upon its upper face the iy C,
which may be of any approved construction
and which is adjustably secured in place by
means of screws C'and C?. Theforward end
of this lever is slotted for the pivotal connec-
tion with it of the jack or hopper D, which 18
constructed atitslower end with arearwardly-
extending tripping-arm D', which coacts with
a reg ula,tmﬂ'-qcl ew D" in throwmﬂ the upper
end of the ]ack rearward as the key is de-
pressed. The upper end of the jack coacts
with an obtuse-angled escapement-face L,
formed upon the lower face of the forward

end of a horizontally-arranged escapement or
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hammerlever II',which I shall hereinaftercall |

the *“hammer-lever,” this lever being pivot-
ally mounted in a slotted block or flange E2,
secured to a rail K5, which I shall hereinafter
call the *‘ hammer-lever’rail. Thesaid ham-
mer-lever rail is furnished at its lower end
with a strip K carrying the regulating-screw
D, before mentioned. Asmall spiral spring
d is interposed belween the strip Ef and the
Jack for restoring the same to its normal po-
sition under the forward portion of the es-
capement-face K when pressure upon the key
isremoved. This spring may be constructed
and arranged in any approved manner and
is properly termed the ‘‘jack-spring.” The
rear end of the hammer-lever has a knueckle-
like terminal E°, having its upper face pro-
vided with a cushion e of felt and coacting
with the upper face of the butt F of the ham-
mer-arm I, the rear end of which carries the
hammer If*.  The said hammer-arm.is piv-
otally hung in a slotted block or flange F3,
secured to a hammer-rail .  An additional
and more intimate connection between the
hammer-lever and hammer-buttis secured by
means of a wire hook I'’, mounted in an in-
clined position in the butt of the hammer-
arm and arranged to engage with the termi-
nal £° of the hammer-lever. The jack D is
furnished near its upper end with a regulat-
ing-screw D° mounted in an inclined position
and coacting with an inclined face ', formed
upon the hammer-lever rail E? for regulating
the rearward play of the jack, the outward
play of which is regulated by means of a reg-
ulating-screw D* mountedin a rail D%. The
fly-lever I3’ carries a back-check G, mounted
in an inclined position in its rear end and co-
acting with the butt F of the hammer-arm F'.
The hammer is normally supported upon a
hammer-rest I, consisting of a cushioned rail
arranged in a plane parallel with the planes
of the other rails.

1t will be seen from the foregoing desecrip-
tlon that in my improved action the move-
ment of the key is not transmitted directly
to the hammer-arm, but rather through the
medium of several articulated parts compris-
ing the fly-lever, the fly, the jack, and the
hammer-lever. The articulations of these
parts give a mobility to the action which I
may compare to the mobility which the wrist
and hand have through the articulation of
their bones. Through such an articulated
action I secure a sympathetic and yielding or
nervous stroke of the hammer upon the ham-
mer-string as distinguished from the violent
blow delivered by a hammer of an ordinary
plano upon its strings. In addition to this
I control the hammer by modifying its es-
capement through the medium of the jack
and the obtuse-angled escapement-face of the
hammer-lever. As the outer end of the key
1s depressed, the jack lifts directly against the
sald face, with the effect of operating the ham-
mer 8o as to strike the string. The tripping-
arm D’ of the jack then engages with the regu-
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lating-screw D?, and the jack is thrown rear-
ward into engagement with the forward pox-
tion of the obtuse-angled escapement-face,
whereby the hammer is held out of contact
with, but close to, the strine and in such rela-
tion thereto that by a sympathetic and nerv-
ous manipulation of the key while the same
1s still partially depressed and without per-
mitting it to entirely recover its normal posi-
tion the string may be again struck so as to
color the fone.

A pianoforte provided with my improved
action may be played piano or forte and the
gap between those tones may be made use of
in the production of intermediate tones and
of crescendo and diminuendo effects not he-
fore attained, atleast in the same way, in the
pianoforte. The character of the stroke I se-
cure npon the strings, and the prolongation
L effect of the control of the hammer enables
me also to produce portamento effects, aswell
as those effects which may more properly be
cescribed as legato.

Anothermarked peculiarity of a pianoforte
containing my action is that the character of
the stroke is so modified that the striking of
the hammers upon the strings is scarcely per-
ceptible, while in pianofortes as ordinarily
constructed, and especially those of the high-
est grade, the violence of the impact of the
hammers upon the strings is very marked and
unpleasant.

It is apparent that in carrying out my in-
vention some changes from the construction
herein shown and described may be made, and
I'would therefore have it understood that I do
not limit myself to such construction, but
hold myself at liberty to make such changes
and alterations asfairly fall within the spirit
and scope of my invention.

Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a piano-action, the combination with
a key, of a lever pivotally suspended by one
of its ends above the key and having its op-
posite end arranged to coact therewith for
operation thereby, a jack pivotally connected
with the said lever, a hammer-lever having
one of its ends arranged to coact with the up-
per end of the jack, and a hammer the butt-
end of the arm of which is acted upon by the
opposite end of the hammer-lever.

2. In a pianoforte-action, the combination

with a key, of a lever the forward end of

which coacts with the key, for operation there-
by, while its rear end is pivotally suspended
at a pomnt above the key, a jack connected
with the fly-lever, a hammer-lever the for-
ward end of which is acted upon by the jack,
and a hammer, the butt-end of which is acted

upon by the opposite end of the hammer-
lever.

5. In a pianoforte-action, the combination

g

with a key, of a fly-lever pivotally suspended

by its rear end and engaged at its forward
end with the key for being lifted thereby, a
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fly mounted upon the said ﬂy—level a jack | end with the key, & ﬂy mounted upon the

pivotally mounted in the fly, a hammer-lever
havingits forward end arranged to coact with

‘the upper end of the jack, z:md a hammer, the

butt of the arm of which coacts with the rear
end of the hammer-lever.

4. In a plano-action, the combination with
a key, of a fly-lever plvotally suspended at
one end above the key and coacting at the
other end therewith for operation thereby, a
fly mounted upon the fly-lever, a jack mount-
ed on the fly and provided with a rearwardly-
-arm, a regulating-screw
for enﬂagement with the said arm, & hammer-
lever having an obtuse-angled escapement-
face with whwh the npper end of the jack co-
acts, and a hammer the butt-end of the arm

- of WhICh coacts with the oppoqlte end of the
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hammer-lever. |
5. In a pianoforte- aetm;z the combma,tlon
with a key, of a lever suspended by its rear

end and havingits forward end engaged with

the key for opelatlon thereby, a ;jaek con-
nected with the said lever, a hammer-lever

upon which the jack acts, a hammer, the butt
~of the arm of which coacts with the rearend

of the hammer-lever, and a back-check
mounted in the said fly-lever and coacting
with the butt of the hammer-arm.

6. In a pianoforte-action, the combination

with a key, of a fly-lever pivotally suspended
by 1135 rear end and enﬂ'agmw at ifs forward |

said fly-lever, a jack pivotally mounted in
the fly, a hammer-lever the forward end of
which coacts with the upper end of the jack,
a hammer the butt of which coacts with the
rear end of the hammer-lever, ahook mounted
in the butt of the hammer-arm and coacting
with the rear end of the said h&mmel-lever
and a back-check mounted in the ﬂy—level
and coacting with the butt of the hammer-
arim.

7. In a piano-action, the combination with
a key, of a lever pivotally suspended by its

rear end above the key, and adapted at its

forward end to coact with the key for opera-
tion thereby, a back-check mounted in the
rear end of the said lever and extending up-

wardly therefrom, a jack connecied with the

sald lever, a hammer-lever having its forward
end formed with an obtuse-angled escape-
ment-face which coacts with the upper end
of the jack, a hammer having a hammer-arm
the butt-end of which coacts with the oppo-

site end of the hammer-lever and with the

said back-check.
In testimony whereof I have signed this
specification in the presence of two bubscrib-—

MORRIS STEINERT.

1ng witnesses.

Witnesses:
LiLLIAN D, KELSEY,
HFrED, C. KARLE,
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