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UNTTED STATES PATENT OFFice.

JAMES F.

CONOVER, OF CIHICAGO, ILLINOIS.

PIANG-ACTION.

SPECIFICATION forming part of Letters Patent No. 638,798, dated December 12, 1899,

Application filed February 14, 1898, Serial No. 670,327,

Lo all whonv i mualy conecern.:

Be it known that I, JAMES F. CONOVER, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Piano-Actions, of which the
following 1s a specification.

My 1nvent10n. relates to a certain improved
repeating device for use in conjunction with
any form of piano-action.

A pianist frequently finds it necessary to
produce the same tone or note in quick suc-
cession or reiteration, and accomplishes this

result by rapidly-repeated blows with the sev-

eral fingers of the hand upon the same key.
As thebe movements of the fingers upon the
same key to produce the 1elterated fone are
effected with extreme rapidity,itisfrequently
the case with the ordinary action that no tone
18 produced which may be estimated by the
ear. 'This failure to obtain the desired reit-
erated tone or reiterated defined tone occurs
because of the extreme celerity with which
the pianist reverses his f{ingers and repeats
the blows successively upon the same key, af-
fording no opportunity for the readjustment
or posnmnmﬂ‘ of the parts of the action when
the hammer is at a sufficient distance from
the string. Inorder to produce strong, clear,
and well-defined reiterated tones, it is essen-
tial that the maximum power of percussion
shall be obtained, and to accomplish this re-
sult the hammer bef01 e the keyisagain struck
should be permitted to assume :.:md maintain
a position remote from the siring, whereby
the hammer when the key is again st uck ap-
plies the necessary power of percussion upon
the string. It is also desirable to avoid any
extra or unnecessary movements of the ham-

mer, which interfere with the precision of the |

touch, and also afford means whereby tc ob-
tain these strong, clear, and well-defined re-
iterated tones with extreme rapidity.
Actions have been provided with interposed
spring-controlled levers and arms mounted
upon the key-lever, acting u pon the hammer,
these interposed dewces rising and fdlhl}ﬂ
with the vertical movements of the kev-lever
and constituting the repeating mechanism.

An arm termed 2 ““Jack” is normally en-
gaged with the hammer and mounted upon

the key-lever., When the key is struck, the

(No model.)

jack transmits the movement of the key-lever
to the hammer and impels the latter to the
string. Before the hammer reaches the string
the jackisdisengaged from the hammer,which
then by its momentum reaches and strikes
the string. The hammer on its descending
movement away from the string first encoun-
ters and engages frictionally vmth a padded
arm on the key-lever, termed the ‘* back-
catel,” and is momentarily held in this posi-
tion. As the key-lever moves still farther
downward the back-catch releases the ham-
mer.

Therepeating mechanism is designed to act
upon the hammer and permit reéngagement
of the jack with the hammeras the back-cateh
releases the hammer and before the key com-
pletes its upward movement to a final posi-
tion of rest, whereby the key may be repeat-
edly struck when in an'intermediate position
to actuate the hammer and produce rapidly-
reiterated or successive tones.

In the present form of repeating mechan-
1sm the recoil of the hammer compresses the
spring thereof, and upon the release of the
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hammer by the back-cateh upon the further

descent of the key-lever this spring is then
uncontrolled and by its accumulated force of
compression imparts to the hammer an extra
upward movement toward the string. The
planist now striking the key fails to produce
a clear defined tone because of the close prox-
1mity of the hammer to the string, caused by
this extra movement of the hammer, thus lim-
iting the extent of throw or movement of the
hammer. In order to obtain sufficient range
of movement to produce the required tone
the hammer must descend farther, which con-
sumes tlme and demands a gre:::tter finger
movement. Because of this extra hammer
movement a Tibm‘tmy sensation is imr) yried
Lo the finger on the ikey which 1nterieres with
the precision of touch,

The object of myinvention is to provide an
action capable of producing & more rapid suc-
cession of clearand well defined tones ¢f great
power which shall not interfere with the pre-
cision of touch, |

A further object of my invention is to pro-
vide an action of simple construction, easily
adiusted, and less liable to get out of order.

With these objects my invention consists
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in the features, arrangement, and combina-
tion of parts and details of construction to be
described, and pointed out in my claims, retf-
erence being now had to the accompanying
drawings, in which-—

Figure 1 is a section and side elevation of
a piano-action embodying my improvements,
the various parts being in the normal posi-
tion of non-use. Fig.2isalikeenlarged view
showing the position of the parts as the ham-
mer strikes the string and as the key reaches
the limit of its downward travel. Fig. 51sa
like view showing the position of the parts
when the h.;m}mer' is engaged by the back-
catch after striking the f:,tlmm with the key
at the extremity of its downward travel. Ifig.
4 is a like view showing the position of the
parts as the keyisreleased and moves shightly
on its upward travel. Kigs. 5 and 6 are re-
spectively side and plan detail views of the
hammer pivot-block. Figs. 7 and 8 are like
views of the lifting-lever and parts mounted
thereon. Iigs.9 and 10 are like views of the
pivot-arm for the jack. Xigs. 11 and 12 are
like views of the hammer actuating and hold-
ing arm.

A designates the key, and A”the key-lever.
The ;]ELC]:-L B is pivoted to the arm B~ secured
on the block B3, This block is mioun ted upon
the end portion of the key-lever A* The
back-catch C is also carried on the end of the
key-lever. The hammer D is connected with
the butt D° which lattér is pivoted in the
usual manner at D°. The jack B has a tang
B%, which engages against the stop B when
the key-lever is l“LlSed or moved upward to
lift the jack B. The rall upon which the
hammer rests when not in use 1s designated
at I. The upper free end of the jack B is
adapted to engage a notch in the hammer-
butt D* Asthe key A isstruck the back end
of the key-lever A®is suddenly raised, which
propels the hammer to the string C* by means

- of the jack B, mounted on the key-lever and
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engaged with the hammer-butt D~

A lifting-lever K, pivoted at I* to a fixed

part of the action, has a friction-wheel F° at
its other end adctpted to travel upon the in-
ner end portion of the key-lever A A
presser-arm (G is centrally pivoted at G* to the
lifting-lever I, and a spring LI, secured to the
lifting-lever K at II% is connected by a loop
H® to the presser arm or lever G at a point
near one of its extremities. A stop-rod G?
checksthe excessive movements of the presser
arm or lever G. A stop HYoperates to check
the spring H in a manner to be described.

J designates a holding-arm pivoted at J* to
the extension J3 from the stationary rail or
crogss-piece J This holding-arm J touches
and at times bears against the tang D? of the
hammer and also carries a button J? which
impinges against the stationary rail J%, the
latter therefore serving as a stop for the hold-
ing-arm.

wd

the well-known parts of an action inimpelling
the hammer to the string.

When the parts are in their normal position
of rest, the jack I3 is engaged with the butt
D% of the hammer D, which latter rests upon
the rail B, as shown in Fig. 1. YWhen the key
is struck, the inuer or back end portion of the
key-lever A*is suddenly and foreibly lifted
or raised, thereby lifting the jack B and 1m-
pelling the hammer D to the string. Just be-
fore the front end of the key A reaches its seat
or cushion A®the tang B?of the jack B is en-
oaged by the stop B’ and the end of the jack
disengaged from the butt of the hammer.
When the hammer has struck the string and
returns, it is necessary that the jack shall re-
eNgage Lhe hammer, and this is acecomplished
by “the spring B°, which pulls the jack for-
ward, as is U.Sllfﬂlj the case after the ham-
mer rests upon its rail, into engagement again
with the hammer-butt as the key-lever de-
scends at its inner end and disengages the
jack from its stop B

I will now describe the action of my 1mn-
proved repeating mechanism.

In a position of rest the hammer is engaged
with the jack, as stated, the holding-arm J
rests lightly upon the presser-arm (, its up-
per end touching the tang D* of the hammer-
butt D, and the free end of the lifting-lever
I rests upon the key-lever A*. Thespring II
exerts an upward pressure on the presser-arm
(x, which would turn the holding-arm on its
pivot and litt the hammer were 1t not for the
stop H* on the presser-arm, which engages
against thelitting-lever I'and holds the spring
Il in check. As the key is struck the inner

end of the key-lever is raised foreibly, lifting

the jack and impelling the hammer to the
string, as already deseribed, and at the same
time the lifting-lever i and presser-arm G are
also raised, thereby turning the holding-arm
J on its pivot J°, the spring I being still held
in check by the stop H* and its tension un-
increased. Asthebhammerisraised the lower
end of its tang D* moves horizontally through
the arcofacircle, and the upperendof the ver-
tically-extended holding-arm follows the said
tang and alsomovesthrough the horizontal arc
of a circle about a pivot on a fixed part of ac-
tion. Thusas the jack movesupwardin a ver-
tical planethe hammer-tang and holding-arm
move through a horizontal plane, the ham-
mer - tang moving forward and in front of
the holding-arm as the hammer is moved up-
ward to the string. Just before the front
end of the key reaches its seat the jack en-
gages the stop, and the button J®° of the hold-
ing-arm J comes against the stop-rail J&
When this OCCUurs, the holdin g-arm is held in
a stationary poqun, and as 1t engages one
end of the presser-arm & in the eontinued
descent of the key toward its cushion the
continued upward movement of the inner
end of the key-lever causes said presser-arm

I shall first describe the usual operation of | to turn upon its pivet G° and, raising that
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part of the presser-arm carrying the stop HY,
lifts said stop out of its engagement with the
lifting - lever I, and thereby permits the
spring H to exert its influence upon the

presser-arm to hold and maintain the hold-

ing-arm engaged by the presser-arm firmly
against the stationary stop-rail J*, as clearly
shown in Fig. 2. It will therefore be ob-
served that the lifting-lever and presser-arm
at the outlset are hfted by the key-lever, the
spring I being held in check by the stop H*
until the Jack 1s disengaged from the ham-
mer, when the holding-arm 18 stopped In 1its
movement, the presser-arm turns on its pivot
to withdraw the stop H? and then through
the presser-arm the force of the spring is
exerted to hold the holding-arm against the
stop-rail. The stroke is now com pleted and
to the string, with the
hammer-tang D* slightly in front of the hold-

“ing-arm J, and the back-cateh C 1s in a posi-
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tion to receive the hammer as it recedes from
the string. As the hammer recedes it is
caught by the back-catch, and its tang comes
in contact with the holding-arm J, Fig. 3.

I willnow describe the readjustment of the
parts for a repeated stroke before the key
assumes 1ts position of rest.

As the key rises the inner end of the key-
lever falls and the back-catch recedes from
the hammer, which would fall upon the rail
K but for the holding-arm, which is now held
stationary by the spring against the stop-rail.
As the key-lever falls the jack is released
from its stop, and the spring B (shown in
dotted lines in FFig. 2) reéngages the jack in
the notch of the hammer-butt, the hammer
being held against descent by the holding-
arm bearing against thetang of the hammer.,
As the key still continues to move on into a

- position of rest the inner end of the key-lever
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still continues to descend, the presser-arm,
held by the spring against the tang of the
holding-arm, turns upon its pivot, and the
stop H*is broughtintocontact with the lifting-
lever I, thus withdrawing the pressure of
the spring from the presser-arm and the hold-
ing-arm, and the latter is permitted to move
backward upon its pivot J* without offering
further resistance to the hammer. The Jack:
IS now In position toagain impel the hammer
to the string, but as the key has risen but
for a comparatively short distance and within
the time requu ed to reverse the movement of
the finger it is impossible to strike the key
before the readjustment of jack and hammer
has been effected.

By pivoting the holding-arm to a fixed piece
and extending it vertically therefrom into the
plane of horizontal movement of the hammer-
tang satd holding-arm only has a movement
about a fixed pivot, which movement corre-
sponds to that of the hammer-tang, and I
thereby am enabled to stop the hammer at
just the required point where the hammer
shall in the recoil engage in the back-catch

b and its tang bear preferably slightly against

the holding-arm or stand in close proximity
to the holding-arm.

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

1. In a repeating action, a hammer, a key-
lever, a back-catch carried thereby, a jack,
a holding-arm pivoted upon a fixed part of
theaction and extended upwardly therefrom,
to act upon the hammer, a yielding-pressure
device acting upon the holding-arm, a stop
for controlling the holding-arm and means
for commllmﬂ* the yielding-pressure device.

3. In mepeatmgactmn a hammer, adown-
wardly - extended projection from the ham-
mer, a key-lever, a back-catch carried there-
by, a jack, aholding-arm pivoted upon a fixed
part of the action and extended upward from
said pivotinto the plane of travel of the ham-
mer prejection whereby to move with and act
upon said hammer, a yielding -pressure de-
viece acting upon the holding-arm, a station-
ary stop for controlling the holding-arm and
means for controlling the yielding-pressure
device. |

3. In a repeating action, a hammer, a key-
lever, a back-cateh carried thereby, a jack,
a holding-arm pivoted upon a fixed part of
the action and extended upward therefrom
in aposition to engage the hammer, a pivoted
presser arm or lever engaging the holding-
arm, & stop for controlling the holding-arm,
a yielding-pressure device acting directly on
the presser-arm and a stop carried by the
presser-arm to control the yielding-pressure
device.

4, In an action, means for operating the
hammer, a holding-arm pivoted to a fixed
piece, a stationary stop for said holding-arm,
a key-lever, a lifting-lever pivoted at one end

to a fixed part of the action and riding at

its other end on the key-lever, a presser arm
or lever pivoted to the lifting -lever, bear-
ing against the holding-arm, a stop for the
presser-arm and a yielding-pressure devwe
controlled by said stop.

5. Inanaction, the combination with means
for operating the hammer, of a pivoted hold-
ing-arm, a stop therefor, a lifting-lever piv-
oted to a fixed piece at one end and riding on
the key at its other end, and a yielding-pres-
sure device acting upon the holding-arm.

6. Inanaction, thecombination with means
for operating the hammer, of a pivoted hold-
ing-arm, a stop therefor, a lifting-lever pivot-
ed to a fixed piece at one end and riding on the
key at its other end, a pivoted presser-arm
and a yielding-pressure device acting directly
upon the presser-arm.

7. In a repeating action the combination
with the jack and the back-cateh mounted on
the key-lever of a holding-arm pivoted to the
ixed part of the action &nd extending upward
therefrom to engage the hammer, a pivoted
presser-arm, a lifting-lever npon 'which the
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presser-arm is pivotally mounted and which

lifting-leverisoperated by the key-lever and a
}?1eldm -pressuredevice acting on the presser-
arm and means for controlhnﬂ* the yielding-
pressure device.

3. Inan action, a holding-arm, pivoted on a
fixed piece independent of the movable parts
of the action, adapted to bear against the
hammer and hold it stationary momentarily

and a pivoted presser arm or lever bearing

against the holding-arm, together with a
ylelding-pressure device acting on the presser
arm or lever and astationary stop for the hold-
ing-arm

9. Inan action, a holding-arm pivoted on a
xed plece mdependent of the movable parts
of the action, a presser arm or lever bearing
against said arm, a yielding-pressure demee
aeting on sald pressm*e-—m*m, and a lifting-le-

&

ver, to which the pressure-arm is pivoted,
movable with the key-lever.
10. In an action, a holding-arm, a presser

lever or arm, a lifting-lever pivoted to a fixed
part of the action to which the presserarm or
lever is pivoted, a yielding-pressure device
acting upon the pressure-arm and a stop for
the holding-arm.

11. In an action, the combination with
means for operating the hammer, of a hold-
ing-arm adapted to bear against the hammer
a stop therefor to hold the holding-arm in a
stationary position, while the means for oper-
ating the hammer engages therewith, a piv-
oted presser arm or lever bearing against the
holding-arm,a yielding-pressure device acting
thereon and a lifting-lever pivoted to a fixed
part of the action.

In testimony whereof I affix my signature
in presence of two witnesses.

JAMES IF. CONOVER.

Witnesses:
CHASs. C. BULKLEY,
J. B. WEIR.
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