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"UNITED STATES

PaTENT OFFICE.

CHARLES BUNCE AND EDWIN H. BENEDICT, OF BROOKLYN, NEW YORI.

ACTION FOR UPRIGHT PIANOS.

SPECIFICATION forming part of Letters Patent No. 427,667, dated May 13, 1890.
Application filed July 5, 1889, Serial No. 316,639, (No model.)

To all whom it may concern:

Be it known that we, CHARLES BUNCE and
EpwiN IH. BENEDICT, of DBrooklyn, in the
county of Kings and State of New York,
have invented certain new and useful Im-
provements in Actions for Upright I’1anos,
of which the following is a specification.

This invention relates in its prineipal fea-

tures to the transmitting mechanism inter- |

posed between the key and the hammer and
to the operative mechanism of the damper-
lever.

The invention is illustrated in the accomn-
panying drawings, in which—

Figurel is a vertical section of an upright-
piano action, showing the same in its usual
state of rest. Fig. 2 is a similar section show-
ing the position of the parts when the key 1s
held depressed. Fig. 3 is a plan view of the
rear end of the key, and Fig. 4 is a detail
view of one of the damper-levers.

A is the bottom rail of the key-frame, B 18
one of the keys, C is the usual center rail to
which the keys are pivotally connected, and

25 D is the front rail of the key-frame, all of
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“which parts are of ordinary and well-known

construction.

E is the hammer-butt rail to brackets «, on
which the hammers IY are pivoted.

G+ is one of the strings,and I11s the padded
hammer-shank rail.

The hammer-butt rail K is located imme-
diately behind the extreme ends of the keys,

'so that the pivot b of each hammer is almost

directly over the rear end of its key. The
motion of the key is transmitted to the ham-
mer by means of a jack I, which is pivoted
at ¢ in a slot in the extreme rear end of the
key. This jack is composed essentially of
two arms d and ¢, extending at right angles
to each other, the pivot ¢ being at the junec-
tion of the two arms. The jack-arm d ex-
tends upwardly at approximately right angles
to the surface of the key and above the sur-
face of the key. When the hammer is 1n its
position of rest, its butt f rests upon the jaek-
arm .- The hammer-butt f extends back of
the hammer-shank ¢ and below the pivotal
point b of the hammer, and it is the padded
corner only of the butt which rests upon the
jack-arm d. The supporting-point of the

hammeris thus below its pivotal point. When |

the under side of the hammer-butt.

| the key is depressed by the finger, the jack 13

lifted, thus throwing the hammer against the
string.  As the jack is lifted the end of 1fs
arm ¢ on which the hammer-butt rests ap-
proaches closer and closer to the pivot b of
the hammer, and hence it follows that the
speed of the hammer is accelerated and the
foree of the blowis inereased. This accelera-
tion is due to the fact that the point of op-
erative contact between the jack and the
hammer - butt is progressively nearer the
pivot, and the movement of the jack being
uniform. it is evident that a given amount ot
movement exerted on a point near the pivot
of the hammer will move the hammer through
a greater arc in & given time than the same
amount of movement exerted on a point more
remote from the pivot. The other arm e ot
the jack extends behind the extreme rear
end of the key and substantially in line with
the length of the key. The extreme end of
the jack-arm ¢ extends almost into contact
with the hammer-butt rail. To the ham-
mer-butt rail is attached a projecting padded
stop-rail J, which is immediately above and
in the path of the end of the jack-arm e.
The relative position of the stop-rail J 1s
such that just before the hammer strikes the
string the jack-arm e encounters the rail J,

<o that the further movement of the key

causes the jack to turn on its pivot ¢, the up-
per jack-arm ¢ nioving toward the hammer-
butt rail and out from operative contact with
The jack
is thus moved to such a position that it will
notinterfere with the rebound of the hammer,
the cornerof the hammer-butt dropping back
on the rebound in front of the forward cdge
of the upper arm d of the jack, as shown 1in
Fig. 2. When the finger is lifted from the
key, so that the rear end of the key resumes
its normal state of rest, the jack is turned on
its pivot ¢ to its proper normal position of
rest by a spring /.

The operating mechanism of the hammer
thus consists inthe simple pivoted jackinter-

posed between the key and hammer, the jack

being pivoted directly to the key and bearing
directly upon the hammer.

The padded damper-rail I is located di-
rectly above the hammer-butt ratl. The damp-

er-lever I. is pivoted at 2 to the hammer-
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and the hammer.

IO

[a

lever, the damper-lever being formed soas to

straddle the hammer-lever. Thepivot i is be-
low the damper-rail and is close to but above
the pivot O of the hammer. The damper-
lever rests at an intermediate part of its
length on the front side of the damper-rail,
so that it is located between the damper-rail
The damper-lever is ex-
tended asufficient distance above the damper-
rail, so that the damper pad or head m rests
normally against the string.
~Waen the hammer is raised to strike the

string, the pivot 7 of the damper-lever is car-
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ried in an arc of a circle the center of which
iIsthehammer-pivot b. Thismovement causes
the lowerend of the damper-lever to be moved
toward the string and its upper end to move

away from thestring, {the damper-rail acting

a8 the fulerum of the damper-lever,) thus
leaving the string free to be vibrated by the
hammer. Owing to the damper-lever being
thus connected directly to the hammer it is
moved continuously away from the string as
the hammer is moved toward the string, so
that there is a constant and uniform force
presented by hammer and damper. This is
an 1mportant feature of the invention, sinee
1t overcomes the unevenness of touch in ordi-
nary actions wherein the initial movement of
the damper-lever is not inaugurated until af-
ter the hammer has moved some distance, so
that the pressure of the damper-spring is not
felt until after the key is in motion. In the
present construction, however, the pressure
to be overcome is uniform, so that evenness
of touch is secured.

In order to prevent the hammer rebound-
Ing back to its normal position of rest while
the key is still held depressed, a padded ham-
mer-check M is secured directly to the key
back of the center rail and extends vertically
from the upper face thereof. Coacting with
this hammer-check is a padded bumper N,

~ which is secured directly to the hammer by a
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stem 0. When the key is at itsnormal state
of rest,the bumper N is just forward of and out
of contact with the hammer-check. When the
key 1s depressed, however, the hammer-checlk
is raised, so that when the hammer rebounds
atter striking the string the bumper N comes
In contact with the hammer-check, holding
the hammer partly lifted, and also holding
the damper-pad out of contaet with the string.
When the key is released and the parls are
free to return to their normal positions, the
hammer is dropped, the damper-lever is
moved back, and the damper pad or head is
pressed firmly against the string by means of
a spring O, which is fastened to the hammer-
butt rail, passes upward between the forked
or straddled lower ends of the damper-lever,
and bears against the front side of the damp-
er-lever above the damper-rail . Since the

entire mass of the hammer is in front of its
, Pivot, its weight causes it to resume its lower-
most position; but its movement is acceler-
ated and rendered certain and prompt by the |
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action of the damper-spring, which accom-
plishes this result, as well as retracting the
damper-lever and pressing its head against
the string.

We claim as our invention—

I. In an upright-piano action, a key, the
hammer-buttrail behind the same, and a ham-
mer pivotally connected to said rail with its
pivot above the rear end of thekey and with
its butt extending below its pivot, in combi-
nation with a jack pivoted to the rear end of
the key, with which jack the hammer-butt
coacts, substantially as set forth.

2. In an upright-piano action, a key hav-
Ing a slot in its rear end, the hammer-butt
rail behind the same, and a hammer pivot-
ally connected to said rail with its pivot above
the rear end of the key and with its butt ex-
tending below its pivot, in combination with
a jack pivoted in the slot in the rear end of
the key, with which jack the hammer coaets,
substantially as set forth.

o. In an upright-piano action, a key having
a slot In its rear end, the hammer-butt rail
behind the same, a projecting stop-rail on the
key side of said hammer-butt rail, and a ham-
mer pivotally connected to said hammer-butt
rail with its pivot above the rear end of said
key and with its butt extending below its
pivot, in combination with a jack pivoted in
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the slot in the rear end of the key, said jack

having an upwardly - extending arm with
which the hammer-butt coacts and a rear-
wardly-extending arm which extends beyond
the rear end of the key beneath said stop-
rail, with which it coacts when the key is op-
erated, substantially as set forth.

4. In an upright-piano action, a hammer
and a damper-rail, in combination with a
damper-lever pivoted to said hammer and
having said damper-rail as its fuleram, sub-
stantially as set forth.

5. In an upright-piano action, a hammenr
and a damper-rail, in combination with a
damper-lever pivoted to said hammer below
sald damper-rail and Dbearing against said
damper-rail with its damper-head above said
rall, substantially as set forth.

0. In an upright-piano action, a hammer-
butt rail and a damper-rail above said ham-
mer-butt rail, in combination with & hammer
pivotally connected to said hammer-butt rail,
and a damper-lever pivoted to said hammer
below said damper-rail and having its damper-
head above said damper-rail, substantially as
set forth,

7. In an upright-piano action, & hammer-
butt rail and a damper-rail above said ham-
mer-butt rail, in combination with a hammer
pivotally connected to said hammer-butt rail,
a damper-lever pivoted to said hammer be-
low said damper-rail and having its damper-
head above gaid damper-rail, and a damper-
spring bearing on said damper-lever above
sald damper-rail, substantially as set forth.

5. In an upright-piano action, a hammer-
butt rail, a damper-rail above said hammer-
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butt rail, in combination with a hammer piv-
otally connected to said hammer-butt rail, a
damper-lever having its lower end forked and
straddling said hammer, to which it is pivoted
below said damper-rail, said damper-lever
having its head above said damper-rail, and
a damper-spring secured to the hammer-butt
rail, extending between the forked ends of
the damper-lever, and bearing against the
damper-lever above the damper-rail, substan-
tially as set forth.

9. In a piano-action, a hammer-butt rail, &
damper-rail, a key, a jack pivoted to the rear
end of said key, a hammer pivotally connected
to said hammer-butt rail and acted upon by
said jack,and a damper-lever pivoted to said

R

%

hammer and bearing against said damper-
rail, in combination with a vertically-extend-
ing hammer-check carried by the key on 11s

rear portion, and a bumper carried by said zo

hammer and located, when at rest, immedi-
ately in front of said hammer-check, substan-
tially as set forth.

In witness whereof we have hereunto signed

our names in the presence of two subseribing 25

witnesses.
CHARLES BUNCE.
EDWIN II. BENEDICT.
Witnesses:

Wum. C. BENEDICT,
FREDERICK R. YOUNG.
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