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To all whom it may concern:
Beitknownthatl, WiLLIAM C. ELLIS, a ¢iti-
zen of the United States, residing at Worces-

~ ter, 1n the county of Worcester and State of

IO
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Massachusetts, haveinvented certain newand
useful Improvements in Piano- Actions, of
which the following, together with the accom-
panying drawings, is a specification suffi-
ciently full, clear, and exact to enable per-
sons skilled in the art to which this invention
appertains to make and use the same.

My presentinventionrelates toanimproved
construction and combination of partsin up-
right-plano ‘action mechanisms; also, to the

pecaliar structure of the action-supporting

frame therefor and to the manner of mount-
1ng the operating parts thereon, the prime ob-
jects being to p10V1de & stmng, serviceable,
and efficient action, afford means for simple
and ready adjustment of the parts, and to ob-
viate the liability of disadjustment and de-
terioration by warping, swelling, and shrink-
ages due climatie influences.

Another object is to provide a piano-action
the parts of which can be manufactured and
assembled economically and with convenient
facility.

Minor objects and the features of my in-
vention are particularly set forth in the fol-
ing detailed description, and pointed out in
the claims. | | ’

A practical einbodiment of the invented
means 1n an operative mechanism is illus-
trated 1n the accompanying drawings, where-
In—

Figure 1 represents a vertical section of an
upright plano embracing my improved ac-
tion mechanism. Fig. 2 represents a side
view of my improved action, the action-sup-
porting frame being shown in vertical section.
'ig. 3 represents a front view of certain por-
tions of the mechanism. Fig. 4 i3 a sectional
view showing the hammer-stem construction.
Fig. b represents a separate plan view of the
hammer-butt with its coupling-hook extended
to form the back-stop. Fig. 6, in two parts

6" and 6', represents the front elevation of
the action-supporting frame, the cperative
“mechanisms being omitted from this figare.

Fig. 7 represents in plan and section the
structural details of the pivot-bearing plate.
Fig. 8 shows a side and bottom view of Lhe
pwot bearing cap or clamp plate. Fig. 9
shows a plan detail of the reaction- -§pring .:md
spring carrier-bar.
verse section of the spring carrier-bar. TFig,
11 shows the construction of the spring bear-
1ng collar or lug upon the lifter-rod. Fig. 12
represents an end view of the action-support-
ing frame, the action members being omitted
from this view for clearness of illustration.
iig. 13 shows front detail views of two of the
jack lifter-heads, one shown with its cap-plate
removed and the other with the eap-plate in
position. I'1g. 14 is a vertical section of said
jack lifter-head. Iig. 15 represents a plan
view 1 detall of the iimproved key lifter mech-
anism for soft-pedal expression. Fig. 16 1s 4
view separately showing the counstruction of
the hammer-throwing jack. Fig. 17 is a top
plan view of the pedals and their fulerum-
hinge stand, and Kig. 18 1s a vertical section
showing the pedal fulerum-hinge in detail.
Relerring to the drawings, the part marked
A represents the improved action-supporting
frame, which 1s composed of the following-
named parts disposed 1n the manner and re-
lation 1ndicated: The body of said frame
cousists of two strong flat-rolled metal bars
or plates @ a', arranged edgewise parallel to
each other in the same ver tmdl plane and per-
manenth united by upright intermediate tie-
bars a°, as best shown in Figs. 6 and 12. The
frame-bars @ o' extend horizon tally across the
lstrument and are supported at their ends
upon upright angle-brackets B, that stand
upon the end blocks €' of the piano case C.
These brackets are preferably 5105 :ed for the
attaching-serews B' and b, thus affording fa-
cility f01 upward and downwald adjustment
of the frame A on the brackets B and back-
ward and forward adjustment thereof on the
blocks ', such adjustment being accom-
plished by loosening the screws and sliding the
movable part to the position desired and then
retightening the screws. The metal frame-
bars a a’ are each supplemented by a back-
ing-strip of the form indicated, made of wood

Fig. 10 representsa trans-
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or similar material, firmly secured thereto by
secrews, the wood and metal bars together
forming the supporting-rails A" A* for the ac-
tion members. Combined with these support-
ing-rails I provide pivot seat-plates ' and
I* , which consist of parallel-edged strips of
brass, fiberoid, or other suitable hard mate-
rial, formed about one-eighth of an inch in
thickness by one and one-eighth inches 1n
width, more or less, and in'their longitudinal
dimension to extend the length of the rails,
or in suitable sections thereof as between the
uprights @? Said pivot seat-plates are rig-
idly secured,the one, F, in horizontal position
upon the top of the top rail A’, and the other,
B, at upright or somewhat ineclined position
upon the lower rail A% in the manner illus-
trated. The plates F and F' are formed with
a series of lateral indents,recesses,or notehes
n at their edge or edges, located at intervals
corresponding to the spacing of the action-
scale, and with holes or perforations n' for
the cap-attaching screws. Near the edgesin
the face of said plates and extending from
end to end I provide parallel longitudinal
grooves 5, preferably of angular cross-section
or V shape, for receiving and supporting the
series of pivots of the hammers, dampers, and
other respective operative partsof the action.
The grooves 5 can be conveniently formed
continuous on the length of the plates previ-
ous to cutting out the notches n.

D indicates the damper, provided with a
wire stem D’, having a pivot-pin d, fixedly
inserted therethrough, and a screw-threaded
top end upon which the damper -head is
serewed. The damper-pivot d is seated to
rock in the rear groove 5 of the pivot-seat
plate If.

In the construction of the hammer 1 pro-
vide a long wire stem LI, which Is inserted
completely through the hammer-butt ' and
projects from the lower part thereof. (See
Figs. 2and 4.) The pivot-pin £/ is fixed in a
hole drilled through the stem at or near its

lower end, said pivot projecting at the oppo- |

site sides of the stem, as shown, the pivot
being separate from the hammer-but and
adapted for seating in the forward groove 5
of the plate F. The hammer-butt 18 shaped
with the usual jack-engaging surface, but 1s
cut away at the under part 4 about the down-
ward-projecting end of the stem. The butt
can be formed of fiberoid material and in
smaller size than uasunal. It 1s vertically
drilled and the stem driven tightly there-
through. The hammer-butt 1s best fixed upon
thestem by atransverse pin fi,inserted through
the parts, as indicated, or, if preferred, other
means for fixedly attaching the hammer-butt
upon the protruding stem-wire may be em-
ployed.

The wire stems H and D' of the hammers
and dampers fit into the recesses n in the
pivot-seating plate I, as indicated 1n Kig. 7,
and their projecting pivot-pins lie within the
groove 5 ab either side of said recesses, the

or cushion in the manner shown and as ex-

670,150

pivot-pins being fixed in the stems and turn-
ing in sald grooves. Said pivots v and d are
retained and the joint stiffness regulated by
means of the bifurcated cap-plate I, (see IF1gs.
2 and 8,) laid over the pivots and secured by
the serew e, which passes through the hole 2’
into the wood portion of the rail. The cap It
may be grooved across its ends, as 71in 1fig. 8,
which grooves keep the cap from turning out
of place,or,if desired, asimilar butungrooved
cap may be employed.

The hammer-actuating jack G is made with
a wire stem and a head of wood or fiberoid
that engages with the hammer-butt surface
andisarranged foroperating similarto thatde:
scribed in my prior Letters Patent No. (640,592,
The jack-head is loosely coupled with the ham-
mer-butt by the stud 8, projecting from the
side of the head, and a depending hook J,
fixed at the side of the hammer-butt. The
wire of the coupling-hook J is extended down-
wardly and forwardly beyond the coupling
part, then bent backward upon itself at 2,
and its end threaded and provided with the
adjustable button I, that acts as a back-stop
for the hammer,both for its forward and rear-
ward movement. The coupler J and back-
stop I are thus simply made from a single
wire blank.

The lower end of the wire jack G is pro-
vided with a fixed pivot-pin 9, inserted there-
through, and that portion beyond the pivot
is turned up in the form of a hook G*, its end
screw-threaded and provided with an adjust-
ing button or head G', cushioned on 1ts top
end, as best shown in Figs. 2 and 16, and
adapted for knock-off contact. Above the
tail ends of the jacks I arrangea plainrod,bar,
or cylindrieal tube N, supported in threaded
arms N', that project outward from the ac-
tion-supporting frame and maintains said rod
or tube firmly in position for elfecting the
knock-off of the jacks when the buttons G
areraised intocontact therewith. The knock-
off bar is adjustable by its supports in rela-
tion to the frame and can be moved bodily
for regulating it to the position desired.

The jack G is pivoted in the head of the
lifter I.. This lifter preferably consists of a
wire having an adjustable screw-threaded
footpiece L?, that rests upon or is connected
for operation to the manual-key KK by a felt
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plained in my prior Letters Patent before
mentioned. The lifter-head L'in the present
instance is made with transverse pivot-seat
orooves 10 of V shape and a removable cap-
plate 12 for confining the jack-pivot and the
damper - actuator pivot, which are seated
therein and supported by the cap-plate, regu-
lated, and secured by attaching-serews 13 and
14, as indicated.

The damper-actuating member M 1s best
made of a single piece of wire bent with a for-
ward and a backward bend into an S shape,
its stem having transverse pivot-pins m
fixed therein, one of which is seated in the
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gioove of the pivot-seat plate F' and there |its lower end.

eonﬁned and regulated by the furcated clamp-
plate B, while the other is seated in the lifter-
head I’ for movement therewith. The mem-
ber M comprises on its arm bent up from the
stem a rearwardly - directed end having a
screw-thread formed thereon and carrying the
adjusting-button M? which is threaded upon
sald end and adapted for striking the end of
the damper-stem wire. (See Figs. 2 and 3.)

The lifter-head L' is best provided with an
opening 15, through which a screw-driver can
be 1ntroduced for turning the screw e?, that
secures the cap-plate on the pivot-seat plate
I" and for permitting convenient assembling
and separation from the damper- ajctuajtmn
member M when desired without dri wmﬂ out
the pivot-pin m from the wire arm.

in connection with the hammer and lifter
action I provide a movable or rocking bar P/,
having arranged thereon the springs P for
giving reactive impulse to the hammers or
hammer-action after the hammer-head H? has
approached the string S. Said bar or rocker
P’ is suspended by suitable hinging devices
16 upon and beneath the lower b.:u or rall of
the action-supporting frame and in rear of
the series of lifter-wires. The springs P are
best formed as flat curved arms having their
ends at the rear attached to said mckable
bar P’ and thence curving forward therefrom
and fitted with divided or bifarcated forward
ends for loosely embracing the lifter-wire be-
tween the forks. (See Fl% 9and 10.) Upon
the respective lifters 1, below the springs, I
arrange a small eylinder or body of felt O,
secured to the lifter-wire by a wire pin 17, in-
serted transversely through the same, as bebt
shown in Fig. 11, thus f{}l'ming a non-slidable
all-felt collar-lug upon the wire stem for giv-
ing bearing against the spring. Normally
the Springs P stand free and clear from con-
tact with the bearing-lug O, except when the
lifter is raised sufficient to carry the hammer
nearly to the string S. Then the lug O is
brought into coutact with the spring P, whleh
thus exerts 1ts reactive effect at proper time
without giving a constant drag or pressure
upon the action. As a result, the key move-
ment being chiefly d(,eomplibhed before con-
tact with the s spring oceurs, extreme lightness
of touch is thus attained. By rocking ad] nst-
ment of the spring carrier-bar P’ the relation
and effect of thesprings P ean be gr eatly modi-
fied and regulated tosuit the requirements or
aesires of any player. Any suitable means
can be employed for effecting and retaining
the ..-Ld]letment of the spring carrier-bar—as,
for Inbmnee, a lever-arm lb and slide 19, as
indicated in Fig. 6*. In the present msl&nee
I have shown ﬂdt plate forked springs P;
but iv is obvious that wire springs might be
employed in similar relation and Opemmon
without departure from the spirit of my in-
vention.

The damper-stem spring D* T arrange as a

!

Within the wood portion of
the top rail I provide a longitudinal groove
19, opening thereinto at the top surface. The
fixed ends of the gprings, each with a fiber
packing 20 drawn through their coil, are set
into the wood strip, with their coils embraced
within the groove 19 and are there covered
by the pivot-seating plate F, the arm of the

spring p 1*0,]' ecting up through the recess n and
1ts top end resting against a thimble of felt

21, that surr ounds the wir e damper-stem and
Is beemed thereon by a pin inserted there-
through. |

K denotes the dftmper retractor for loud-
pedal device or means for simultaneously
raising the series of dampers in the hinging
of Sald retractor - bar. Depending tmnb-
versely-grooved plates 23 are secured to the
top rail, amd hinging-studs having laterally-
plo!]eemnu nivots are fixed to the d&lﬂp@l -re-
tractor bar. The pivots are laid into the
groove of the hinge-plate and confined b} &
cap-plate held by a Serew 22,

The damper retractor-bar is provided near
the centerof the instrument with a forwardly-

projecting arm R', the outer end of which is-

connected direct with the pedal T by a chain
or rod 7, one end of which is flexibly attached
to the arms R and the other end secured to
the pedal-iron T without intervening lever
devices, as best shown on Figs. 1 and 2 ‘7' The
pedal T i 1s preferably plomded with aJloopm
eye ¢ for the attachment and adjustment of
the chain, rod, or connection ». Thearm R’

affords a long leverage and direct pull con-

nection for moving the damper retractor-bar,
and the pedal operation is thus rendered
easy, simple, and quiet. Furthermore, this
construction avoids or does away with the
trap-levers of the ordinary pedal mechanism
and the squeaky joints commonly incident
thereto. |
W indicates the key-lifting device beneath
the rear ends of the keys K for varying the
dip of the keys by pedal action. In my im-
proved construction of this mechanism I pro-
vide a smooth-faced eeceutncallyqom naled
roll extending across the instrument under
the keys If. Said roll preferably consists of
a cylindrical metal tube 25, through which
extends a metal rod 26, arranged axially ec-
centric to the Lube, and the 1111361 lor space of
the tube is fitted with a wood core 27 orequiva-
lent packing that keeps the rod 26 in proper
relative position. The rod projects at the
ends of the tubular sections and forms jour-
nals for the roll eccentric to the eylindrie

key-supporting surface, whereby the voll is

mounted 1n suitable bef‘mlw‘ﬁ 24 to the bed
C?orend blocks C' of the plano-case C. The
roll W is provided with a rearward projec-
tion or arm 28, npon which downward pres-
sure is ilol‘nmlly exerted by a suitable spring
29, and with a forward projection or arm 30,
that is connected direct to the pedal TV by a
chain, rod, or link 31, so that depression of

bow or finger of small wire having a coil at | the pedal pulls down on the arm 30 and pae-
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tially rotates the roll W in its eccentric bear-
ings for raising the rear ends of the keys to
diminish the key-play movement. The rod
26 can extend in one length for the full width
of the key-bed; but the tube 25 and its filling
27 may be made in sections suited to the ar-
rangement of the manual and intermediate
bearings introduced between the endsof the
tube or roll sections, thereby affording a firm
support and a comparatively substantial lift-
ing eccentric beneath the key ends. T'he in-
termediate bearing 42 can, if desired, be at-
tained by cutting away the under side of the
roller-tube 25 up to the rod 26 without cut-
ting out the top surfaceof thetube. Thekeys
are best provided with adjustable seat-but-
tons or stop devices 32, that rest upon the
cylinder-surface, as shown.

- ITamaware that a key lifter-bar beneath the
rearends of the keys has heretofore been used
in a piano, but in different construction from
my present means. By constructing the key
lifter mechanism in the manner set forth in-
termediate supports for said lifter are con-
veniently attained, thus rendering the lifter

mechanism firm in its upholding of the keys

and action mechanism and a central direct
connection with the pedal is provided, 1n
which the downward pull of the pedaling
movement does not induce a sag or undue
yvielding of the lifter-roll between i1ts support-
ing-bearings, caused by the weight or pres-
sure of the action and the force of 1ts operat-
ing means.

At their hinging the pedal-levers T and T"
are respectively forined each with a trans-
verse angular groove 35 near its rear end or
at the fulerum position, and a standard or
bearing-piece having atransversely-disposed
rod 36 fixed therein is seated in the pilano-
case bottom. The groove 35 of the pedal-le-
ver is arranged to embrace said rod 36, and

the pedal is secured thereto by a cap-plate 83,

attached to the pedal-body by a screw 39, as
indicated. The rod 36 forms the fulerum-
pivot for the pedal. A slight nick or circum-
ferential groove formed in the rod and a
slightly-protruding pin or lug 40, arranged on
the cap-plate, serves to keep the pedal from
lateral displacement, and the necessity for
using felt bushings for the pedal-hinging is
obviated.

What I elaim, and desire to secure by Let-
ters Patent, 1s—

1. Incombination with a piano-action mech-
anism, the action-supporting frame compris-
ing two straight, longitudinally parallel flat-
rolled metal bars a a’, disposed in similar
edoewise relation in the same vertical plane,
and united by uprights a*, said bars extend-
ing across the action and having their ends
secured to the upright supporting-brackets b
seated on the end blocks of the case, the wood
backing-strips, as shown, disposed adjacent
to and secured to said bars, the upper pivot
seat-plate T disposed horizontal along the top
of the bar «, and secured to its backing-strip,

}
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and the lower pivot seat-plate I disposed in
edgewise upright position along the lower bar
o' and secured to the upward-projecting part
of its backing-strip, all substantially as set
forth.

2. In a piano-action, the pivot seat-plate
formed of brass, fiberoid or equivalent rigid
material, extending across the scale and hav-
ing a corresponding series of perforations,
and indented edge recesses at diametrically
opposite positions on the front and rear edges
of the plate and provided with parallel lon-
oitudinally-directed grooves near its opposite
edges, and the series of independently -at-
tached cap-plates having furcated ends and
perforations to match said pivot seat-plate;
in combination, with the pairs of oppositely-
disposed hammer and damper members hav-
ing wirestems that fit said recesses, and trans-
versely-projecting pivot-pins centrally fixed
in said stems and adapted to seat within said
orooves, and single attaching-serews for hold-
ing and adjusting said cap-plates.

3. A piano-action hammer comprising the
striking-head, a hammer-butt block cut away
at its under part, and the hammer-stem in-
serted through said hammer-butt block and
projecting at the under side thereof, and hav-
ing the transversely-disposed pivot arranged
through the downwardly-projecting portion
of said stem.

4. ITn a piano-action, in combination sub-
stantially as described, the action-su pporting
frame comprising the edgewise vertical metal
bars and wood back-strip, the longitudinally-
orooved pivot seat-plate extending and se-
cured along the top of said frame, and pro-
vided with interval recessesin the edges there-
of, the dampers having wire stems with later-
ally-projecting pivot-pins fixed therein, the
hammers having wire hammer-stems extend-
ing through and projecting at the lower side
of their hammer-butt blocks, with transverse
pivot-pins fixed in the projecting ends ot sald
stems, said hammer and damper stems fitting
laterally within the respective recesses at the
opposite edges of said pivot seat-plate with
their pivots seated in the respective grooves,
the oppositely-furcated cap-plates each em-
braeing a hammer and damper stem and con-
fining the pivots thereof, and a fastening-
screw for each of said cap-plates.

5. In an upright-piano action, in combina-
tion with the hammers, and the jack-head

| provided with a lateral stud; of the combined

coupler and back-stop consisting of a single
wire having one end attached to the hammer-
butt, said wire bent to form a downward arm
and hook that engages beneath said stad at
the side of the jack-head; its fore end extend-
ing outward beyond the jack and then turned
backward with a return-bend into alinement
with the jack, and its backwardly-directed
end screw-threaded and provided with thead-
justing stop-button for contact with the front
of the jack-head, substantially as set forth.

6. In a piano-action, in combination, the
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hammer-actuating jack having a wire jack-
stem, the tail end of said jack-stem turned
upward and screw-threaded, the adjusting-
button mounted on the threaded end of said
jack-stem, and a knock-off rod consisting of a
plain metal tube or bar disposed above said
button, as shown and described.

7. The lifiter device provided with a fur-

cated head having transverse pivot -seat
orooves for the jack and damper-actuator
pivots, and a removable cap-plate therefor,
means for securing and regulating said cap-
plate, an opening or space 15 in said head
through which access is afforded {o the back-
lying screws; 1n combination with the wire
jack-stem having the pivot-pin therein, the
damper-actuating member having fixed trans-
verse pivots, and the pivot-seat plate F', its
cap B’ and cap-screw ¢, substantially as de-
seribed. |

8. In a plano-action and in combination as
deseribed, the action-supporting frame hav-
ing the lower rail A® provided with depend-
ing hanger devices 16, the rockable spring-
carrier bar hingedly suspended by said hang-
ers beneath said frame-rail, means for adjust-
ing said carrier- bar, a hammer - actuating
mechanism comprising wire lifter-rods each
provided with a surrounding felt collar-lug
and a transverse pin fixed therein, the series
of springs attached at their rear ends to said
carrier-bar, and having bifurcated fore ends
that loosely embrace the lifter-rod wire above
said transverse pins, and are adapted for con-
tact with said collar-lugs, in the manner set
forth.
- 9. In a pilano-action the action-supporting
frame, its top rail having the longitudinal
spring-seating groovetformed therein,theover-
lying pivot seat-plate secured on said rail with
1ts iIndented edge extending over said groove,
the pivot-seating groove in said plate, the
damper-stem having the fixed pivot support-
ed in the groove of said seat-plate, and a soft
thimble on said stem, the damper-spring se-
cured in said rail with its coiled head inclosed
within said groove by said overlying pivot-
seat plate, a soft plug inserted through the
coil, and the arm of said spring projecting
up through the seat-plate recess and bearing
on said soft thimble. ,

10. In an upright piano-action, the combi-

1:I

-

nation as described, with the forte-pedal iron,
the series of dampers, and the damper-re-
tractor bar rockably supported on the action-
frame; of a forwardly-projecting arm rigidly
fixed to said retractor-bar above said pedal-
iron, and a chain or pull member disposed
in a divectly-connecting relation and having
1ts respective ends attached to said arm and
to the pedal-iron, substantially as shown and
described for operation as set forth.

11. In a piano-action, in combination, with
the hamwmers, hammer-actuating mechanism
and manual-keys; the key lifter mechanism
comprising a cylindrical roll eccentrically
journaled in bearings upon the key bed or
frame and provided with a forward projec-
tion or arm, and a backward projection or
arm, a spring acting on said backward projec-
tion, the pedal-lever, and a connection, chain
or rod linking said forward projection of the
lifter-roll dirvect to said pedal-lever, substan-
tially as set forth.

12, In a plano-action, the key lifter-roll
composed of a cylindrical metal tube, a metal
rod arranged longitudinally within said tube
at axially eccentric position and having jour-
nal portions that project beyond the ends of
the tube-sections, a wood packing between
sald tube and rod, journal-bearings for sup-
porting sald roll, and connections for oscil-
lating the roll by pedal movement; in com-
bination with the pedal and the manual-keys
provided with cushioned adjusting devices
that rest upon the surface of said lifter-roll,
for the purpose set forth.

13. The damper-actuating member M, con-
sisting of a single piecé of wire bent up. as
shown, with a forward and a backward bend
into an S shape, its rearward end screw-
threaded and having an adjusting-button M-
threaded thereon, the forwardly - directed
part of said wire having the two transverse
pivot-pins m and m' rigidly fixed therein; in
combination with the damper-stem wire, the
lifter-head and the grooved pivot seat-plates,
all substantially as shown and described.

Witness my hand this 28th day of July,
1900.

WILLIAM C. ELLIS.

Witnesses:
Caas. . BURLEIGH,
KLr.A P. BLENTUS.
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