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To all whom it maiy conceri:

Be it known that I, WiLLIAM C. ELLIS,a ¢1ti-
zen of the United States, residing at Worces-
ter, in the county of Worcester and State of
Massachusetts, have invented a new and ase-
ful Upright-Piano Action,of which the follow-
ing, together with the accompanying draw-
ings, is a specification sufficiently full, clear,
and exact to enable persons skilled in the art
to which this invention appertains to make
and use the same.

The objects of my invention are, first, to
provide an upright-piano action that can be
adjusted with convenience and facility and
in highly-efficient capacity for rendering the
relative movements accurate and easy in
practice; second, to enhance the repeating

capacity of the plano-action and to render

the touch free, delicate, and uniform; third,
to obviate lost motion or backlash between
the parts of the action from the key to the
hammer, and, fourth, to afford in a piano-
action means for reducing the throw of the
manunal-key and other moving parts in rela-

tively uniform proportions a,nd according to

the requirements of the striking movement
of the hbammers when the soft-pedal expres-
sion 1s applied.

Minor objects and features of my invention
will be understood from the explanations set
forth in the following detfailed description,
the particular subject-matter claimed being
hereinafter definitely specified.

The preferred construction of a piano-action
embodying my present invention is illustrat-
ed in the aeeompanymﬂ‘ drawings, wherein—

Figure 1 is a front view of cena,m parts of
my improved piano-action. Iig. 2 1s a side
view of the action mechanism and manual-
key at normal position of rest, the key-table
and laterally-extending parts bemn shown in
cross-section., Fig. 3 18 a vertical seomon of
two keys to show the lifter-connecting de-
vices. Fig.4 is a side view, on a larger scale
showing the hammer, its actuating-jack, and
adjacent mechanisin as at elevated position.
IFig. 5 is a separate rear view of the jack.
Kig. 6 is a top view of one of the joint-pieces
for the hammer-hinge and damper fulecrum-
pivots, and Fig. 7 shows a modification in the
construction of the hammer-stop devices.

i

foreend of which is driven into the key.

Referring tothe drawings, the part marked
A thereon represents the usual table or frame
for supporting the manual-keys K, arranged
thereon in well-known manner to tilt on the
fulermm-bar a when playing.

B, B', and B~ indicate the stationary rails or
frame-bars that extend entirely across the ac-
tion and upon which the Dbearing - pieces,
flanges, or ears that carry the hmn*mn* -plvots
and suppmt the movable parts are attdched

C indicates the lifter, which in accordance
with myinvention con sistsof a rod preferably
of metal wire having a wooden head ¢ fixed
on its top end and a screw-thread C’ cut on
its lower end, and npon which there is thread-
ed an adjusting-hub or foot-piece C¢, that
stands upon and 18 secured to a tab of felt or
suitable fabric C° which in turn rests upon
and is secured to the top of the manual-key
K. Inthe present instance the tab C?is de-
tachably secured by the downwardly-pointed
rear end of a spring or wire fastener 75,(the

See
Figs.land 3.) Theconnection of the adjust-
ing-hub C*and felt C°is made bya centrally-
disposed screw C°, which permits rotation of
the hub without interfering with its connec-
tion to the key.

D indieates the damper, having its lever D’
fulerumed at d for movement in well-known

manner, and K indicates a damper-actuator
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consisting of an angle-lever fulerumed at ein -

the flange or bearing attached to the frame-
bar I3' and having the end of its fore arm piv-
oted in the lifter-head at 4, while 1ts upward-
ly-extending rear arm is provided with a
threaded opening and has arranged there-
through an adjusting-serew K<, that carries a
a padded button which impinges against and
actuates the damper-lever when the liffer 1s

‘raised.,

F indicates the jack, the usual trip or
knock-off device adjustably supported in the
stationary bar G, and II the hammer-buftt
or center block pivoted on the flange b, fixed
on the frame B and carrying the stem H' and
hammer-head II% the latter being of the usual

structure with, felt-covered end for contact

with the strings 8. The jack I' consists of a
rod or stem, preferably of wire, pivoted 1in
the bifureated top end of the lifter-head at 3
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and having a tail f properly bentupward and |

forward for contact with the knock-off G.
This jack-rod is provided with a head F’, of
wood or suitable material, the tip or upper
end of which is widened at the top or wedge-
shaped, presenting an inclined or curved
end surface 5, that acts against the pack-
ing-covered shoulder /i of the hammer-butt,
a rear surface 6 for contact with the back
cushion 7, and a forwardly-inclined front
surface 9, which latter is best covered with
a cushion of felt or soft material. (See Figs
1,4,and 7.) Aspring S connects the damper-
actuator K and jack I¥ for normally swinging
the latter in backward direction and prevent-
1ng undue vibration of the parts.

The hammer-stop, which is combined with
the hammer-butt for acting in conjunction
with the head of the jack, I arrange In pe-
culiar operative relation, said hammer-stop
comprising an arm or wire I', fixed in and
projecting forward from the hammer-butt I,
sald arm returned at its lower part and hav-
ing the stop-knob or cushioned button I sup-
ported thereby opposite the face 9 of the
jack-tip. The hammer-stop 1s best made ad-
justable inward and outward in relation to
the jack-tip, in the present instance by a
screw-thread on the returned end of the arm,
upon which the knob I is threaded, regula-
tion being elfected by rotating the knob
thereon. If desired in any instance, the
stop-knob may be non-adjustably fixed on
the arm, or, again, the ELd]HEab“LbihEy can be
attmned as 111115131*&’5@(1 in Kig. 7, wherelin the
lower portion of the arm is made as a SCrew
I, threaded into the outer rigid portion 1° of
the arm I'. This modification is adapted to
a construction in which the arm is made of
wood.

FFixed in the side of the hammer-butt there
1s a link or hook J, the lower part of which

extends beneath a felt-covered pinn, project-

ing laterally from the jack-head and serving
as & coupling to confine the jack-head and
hammer-butt in adjacent relation, but with a
suflicient degree of looseness or clearance-
space to atford ample freedom of action for
the recoil and recovery of the jack in its ac-
tuation of the hammer, while at the same
fime preventing any o le&t degree of lost mo-
tion or backlash betweun the end of the jack
and the shoulder /v of the hammer-butt. The
hoolk J can be swung back out of engagement
when it 1s desired to take the action apart or
reassemble the parts. The hammer H and
damper D are provided with the usual springs
 and o',

When the hammeris at its normal position
of rest, (see Figs. 1 and 7,) it is stopped and
supported by the hammer-stop I making con-
tact with the front of the jack-head at the

lower part of the inclined face 9, the heel or
rear face 6 of the jack-head resting against
the cushion 7 and its end surface 5 abutting
against the shoulder /i, substantially

a8 In-
dicated.

W’hen the hammer is thrown up for sound-
ing the string, it is stopped and may be held
at the limit of its rebound (see Kig. 4) by the
hammer-stop I making contact with the up-
per forwardly-protruding part of the face 9
of the jack-tip, the jack-head being then held
forward by the contact of the tail f with the
knock-off G and the heel or angle between
the surfaces 5 and 6 resting ag mnab the curve
of the shoulder A.

It will be observed thatin myinvention the
usually-employed hammer-rest rail, back-
check finger, bridle, and rocker or jack-bed

‘are dispensed with, although, if desired, a

hammer-rest rail might be used without det-
riment; but such rail is not essential to the
proper working of this action.

The hammerand the damper leversare prel-
erably pivoted on the same flange-piece 0, se-
cured to the frame-bar I3, the pwot -Joints be-
ing disposed as shown.

The hammer-axis pivotzis best firmly fixed
in the hinging-ear of the hammer-but{ and
the projecting ends of the pivot laid into re-
cesses formed in the end of the lange-picce &
with suitable packing and there retained by
an adjustable bifurcated slightly-yielding

plate 10, secured to the frame- bar by & bind-.

ing-screw 11 (see Figs. 4 and 6) in such man-
ner that the pressure upon the pivot can be
adjusted to prevent looseness or to obviate
any stiff working of the joint. The side of
the jack-head may be recessed, as at 13, to
afford convenient access of a screw-driver to
the serews 11 when desired.

The damper-pivot d is arranged on the rcar
end of the flange-piece O and is retained in
its seat by the bifurcated metal plate d’, the
latter serving as a holder for the pivot d and
a washer for the attaching-serew 0°, as indi-
cated.

- In the provision of means for graduating or
varying the throw or movement of the keys
under the control of the soft-pedaling action
and for keeping the actuating parts in close
proximity of contact while executing their
functions I arrange, in combination with the
manual-keys, alifting-bar L, extending trans-

versely across the manual and adapted to be

operated by or in conjunction with the usual
soft pedal, the end of the pedal-connecting
pitman being shown at P, Fig. 1. Said bar L
can be movably mounted in a suitable man-
ner, as by swing-brackets L', pivoted to the
frame at O torise and fall by the pedalaction.
A cushioned stop M is arranged beneath the
bar L to limit its downward movement, and
an adjustable cushioned stop N is arranged
to engage the bar orits supporter L for lim-
1ting the upward movement of said bar.
The ends of the manunal-keys IL when
dropped or idle have support upon the bar L,
preferably by means of adjusting-buttons m,
the shanks m' of whichare threaded through
the respective key-levers and accessible from
above, as illustrated. When the bar L is

| lifted, the rear part of the manual is raised,
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thereby shortening the stroke or dip move-
ment of the keys in a degree approximately
corresponding to the reduced movement of
the hammer under soft expression. |
The pedaland leversformoving the pitinan
P may be the same as eommonly used, and
being well known it is deemed unnecessary to
illustrate and describe them more fully herein.
In the operation of the piano-action mech-
anism constructed and arranged as hereinbe-
fore described the parts aremaintained with-
out backlash or lost motion between their im-
pinging surfaces and the dip of the key under
Varymﬂ'condltlons isreduced or varied sothat
the key position and movement correspond
to the requirement of the hammer position
The bar L. by following up
beneath the key-stop m as the soft pedﬂ.l 1S

applied prevents a too long key stroke and
violent throw of the hmnmer, and the acting

parts being linked together, as 1llustrated,
affords such control of the hammer from the
end of the key that the force of impact of the
hammeragainstthe stringiscompletely under
the management of the player.

To the ordinary retractor-bar Ik, which 1is
hinged to the frame-bar B and worked by the
arm and loud-pedal pitman PP, I attach an
auxiliary bar or reinforce », and horizontally
through the latter there is arranged a series
of threaded screws 7, accessible at the front

~and each carrying at 1ts rear end a presser-
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button that is disposed for impinging against
and moving a damper-lever when the bar R
is swung backward. This construction pro-
vides for a readyadjustment between the re-
tractor-bar R and the individual dampers,
whereby accurate and simultaneous contact
or relief of 1the damping action upon the
strings is attained throughout the entire se-
ries of dampers. |

The stationary lower frame-bar B’, which
carries the fulernm-supports of the damper-
actuating levers K, is best arranged below said
levers, and I provide thereon a cushion or
felt-covered rib u, disposed adjacent beneath
the lever-arms between their fulerum e and
the lifter C. Said rib or cushion serves to
prevent the action mechanism from dropping

- down or out of regular alinement when the

action is disconnected and removed from the
manual and instrament-case.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In aplano-action, the litter-rod provided
with the threaded end, and the threaded ad-
justing-hub or foot-piece rotatable thereon,
in combination with the key, and a fabric tab
connecting said foot-piece and key, tor the
purpose set forth.

2. In a piano-action, the lifter composed of

awire screw-threaded at one end, and having

a bifurcated wooden head with the pivot-
bearings therein,arranged uponits upperend,
and an adjusting-hub or foot-piece arranged
on its lower end and adapted for varying the

5

in combination with the manual-key and ham-
mer-actuating appliances,substantially asset
forth.

5. Inaprano-action,adamper-actuator con-
sisting of an angularly-bent wire lever ful-
crumed ab or near its angle-bend, the end of
its fore arm pivoted in the uprightlifter-head
by a transverse pivot-pin, and 1ts rear arm
extending upward in front of the damper-le-
ver, an adjusting-scerew threaded through the
upper end of said wire, and a non-metallic
button carried by said scerew and adapted for

L eontact with said damper-lever, in combina-

tion with the lifter and damper mechanism,
substantially as and for the purposes set
torth. |

4., The combination with the piano-action
mechanism comprising the hammers, ham-
mer-controlling devices, and lifters, and the
damper-actuatorlevers; of the frame-bar car-
rving the damper - actuator fulerums, said
frame-bar being provided with a top rib or
cushion adjacent beneath said actuator-le-
vers, for the purpose set forth.

5. A hammer-actuating jack composed of
wire, provided with a head formed of wood or
similar material, said wire having its lower
part pivoted in the bifureated end of the

lifter-rod head and its extremity bent upward

and forward forming a tail for engagement
with the knock-off stop; in combination with
the lifter, the hammer, and the knock-off de-
vice, as set forth.

6. In a piano-action, the upright lifter-rod
extending up from the key and having the
pivot-supporting head thereon, the jack-rod
pivoted directly in the bifurcated top end of
saidlifter-head, and having theforwardly and
apwardly benttall projecting therefrom, and
the damper-actuator lever, fulerumed upon a
frame-bar in rear of said lifter, and having
the end of its fore arm pivoted within said
lifter - head adjacent below the jack - pivoft,
said fore arm of thedamper-actuator serving
as & stay to keep the lifter relatively upright;
in combination with the action mechanism,
substantially as set forth.

7. In an upright-pianoaction the combina-
tion with the pivoted hammer-butt carrying
the hammer, and having the engaging shoul-
der and back cushion formed thereon as
shown; of the hammer-actuating jack, its
lower end bent, as at 7, and its upper end pro-
vided with the head F' having the inclined
end surface 5, the heel 6, and the forwardly-
inclined front surface 9, disposed in relation
as specified, the hammer-st()p consisting of
a projecting rod or arm fixed in and earmed
by said hammer-butt, the lower part of sald
arm rearwardly returned and provided with
a screw - thread, the adjusting -knob I ar-
ranged on the end of said arm, the face of
said knob disposed opposite to the inclined
jack -head surface 9, and adapted for stop
contact therewith at an upper position on
said surface when the hammer is advanced,

length of the lifter by rotation of the same; | and at a lower position on said surface when
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the hammer recedes, a knock-off for arrest- | lifter-rod head, and having its top end acting

ing the tail of the jack, and the lifter oper-
ating from the key and having said jack piv-
oted in 1ts top end, all substantially as de-
scribed.

3. The combination of the hammer having
the hinging-butt,the hammer-stop carried by
an arm fixed to said hammer-butt, the jack
having an end surface that acts against the
hammer-butt shoulder, and a fowardly-pro-
jeeting face for engaging with said hammer-
stop, & lug or pin on the jack-head, a hook or
coupling secured to the hammer-butt and en-
gaging beneath said lug for loosely connect-
ing the jack and hammer-butt, the lifter-rod
working sald jack, and the knock-off for trip-
ping said jack, substantially as set forth.

9. The combination with the manual-keys
and a piano-action mechanism, of a trans-
versely-disposed vertically-movable key-stop
bar underlying the rear ends of the keys, a
bed-cushion limiting the downward move-
ment of said bar, anadjustable stop limiting
its upward movement, adjusting-buttonsar-
ranged in the respective keys and stopping
the same against said bar, and means under
control of the player for raising and depress-
ing said bar within the limit of its motion,
for the purpose set forth.

10. The combination of the hammer and

pivoted hammer-butt, the jack pivoted in the |

against the shoulder on said hammer-butt,
the hammer-stop opposite to said jack, coup-
ling devices loosely connecting the jack and
hammer - butt, the jack-tripping knock-off,
the lifter-rod having the upright head and
foot piece, the manual-key, means connect-
ing sald lifter-foot with the key, a movable
key-stop bar, adjusting devices fitted in the
keys and stopping against said bar, and
means for operating said key-stop bar to vary
the dip of the key and carry the lifter and
Jack devices higher or lower in relation to
the hammer-axis, for the purpose set forth.

11. The combination with the damper re-
tractor-rod R and damper-levers, of an aux-
iliary bar # attached to said retractor-rod,
and provided with a series of horizontally-
disposed screws, threaded into and adjust-
able through said auxiliary bar, their heads
accessible at the front, and carrying at their
rear ends contact-buttons for impingement
against the respective damper-levers, and
means for operating said retractor mechan-
1sm, substantially as set forth.

Witness my hand this 18th day of January,
1899.

WILLIAM C. KLLIS.

Witnesses:
CHAS, . BURLEIGH,
KA P. BLENUS,
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