(No Model.) 5 Sheets—Sheet 1.

T. CAHILL.
PIANOFORTE ACTION.

No. 520,667. - Patented May 29, 1894,

T/ TI\ 0
a
= ‘
W.tnesses Jrvertor
@9 I ttes Catiic
. Koo Lol |




{No Model.) 5 Sheets—Sheet 2.
T. CAHILL.

PIANQOFORTE ACTION.
No. 520,667, Patented May 29, 1894,

Witnesses Invertor

. A Lo Lll




(No Model.) 5 Sheets—Sheet 3.

T. CAHILL,

PIANOFORTE ACTION. o A
No. 520,667, , Patented May 29, 1894,

Witnesses Tnvertor

Povsy € Pt W i Cotiic

. B loaddl.




(No Model.) 5 Sheets—Sheet 4.
T. CAHILL. : :
PIANOFORTE ACTION.

No. 520,667. Patented May 29, 1894,

N
W/ =

Hetnesses — _ L rrerntor —

WA s ot

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN




T. CAHILL,
PIANOFORTE ACTION.

No. 520,667, Patented May 29, 1894,

T reverzfor—

Ao T L ity Do, Cclic

THE NATIONAL LITHOGRAPHING COMPANY,




I0

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

THADDEUS CAHILL,

PIANOFOR

OF NEW YORK, N. Y.

TE-ACTION.

SPECIFICATION forming part of Letters Patent No, 520,667, dated May 29, 1894,
Application filed March 21,1893, Serial No. 467,096, (No model)

To all whom it may concern:

Be it known that I, THADDEUS CAHILL, &
citizen of the United States, and a resident
of the city, county, and State of New York,
residing temporarily at Washington, in the
District of Columbia, have invented certain
new and useful Improvements in Actions for
Pianofortesand other Keyboard-Instruments,
of which the following is a specification.

The object of my invention is to construct
a simple, durable and perfect power action.
And my invention consists in the parts, im-
provements and combinations hereinafter de-
scribed and claimed.

The concrete structure figured inthe draw-
ings in illustration of my invention consists
of (@) arotating, circular friction-driver, suit-
ably mounted and suitably rotated, and serv-
ing to furnish power for the impelling of the
hammers; () a hammer, and a pivoted ham-
mer-butt, connected with the hammer, and
having a curved surface lying normally in
close proximity to the friction -driver, said
hammer-butt serving as a contact-piece to
take power from the friction-driver for the
impelling of the hammer; (¢) a lever, upon
which the before mentioned hammer-butt or
contact-piece is mounted, the parts being con-
nected with the key in such a manner that
the curved surface of the contact-piece is
pressed against the friction-driver, when the
key is depressed, with a force proportional to
that with which the key is pressed down—
that is, with a force which is great or small,
according as the pressure upon the key is
great or small; (d) escapement mechanism,
whereby the contact-piece is released from
the traction of the friction-driver, at or about
the instant the hammer strikes the string,
and the hammer left free to retreat from the
string; and (e) checking mechanism, serving
to oppose a frictional resistance to the move-
ment of the contact-piece and hammer at or
about the instant the hammer strikes the
string, thus breaking the rebound of the ham-
mer, and preventing it from striking the
string (or strings) more than once for each
depression of the key. The eseapement and
checking mechanism mentioned are formed
by means of (¢) a fly connected with the key
and arranged to press upon the lever before
mentioned, so as to press the contact-piece-

hammer-butt against the friction-driver and
(b) a releaser, connected with the contact-
piece in such 2 manner that the contact-piece,
as it moves under the influence of the fric-
tion-driver, aets through the releaser upon
the fly, moving it from its normal position,
thus freeing the contact-piece from the fric-
tion-driver; the pressure theretofore trans-
mitted from the fly to the contact-piece being
thereupon transferred to the releaser, the re-
leaser being pressed by a check-piece con-
nected with the key against a fixed check-
piece or check-bar, so that a frietional resist-
ance is opposed to the movement of the re-
leaser, and thus to the movement of the con-
tact-piece and hammer connected therewith,
80 that the hammer is checked upon its re-
treat from the string, and prevented from re-
bounding thereon. '

In the accompanying drawings, Figure 1 is
a sectional view in elevation illustrating my
improved action, the friction-driver and ac-
tion-rails being seen in section, and the other
parts in elevation.
tothe preceding figure,illustrating the action-
frame. Fig. 3 is a detail view, illustrating a
modified eonstruction in which the contact-
piece is made separate from the hammer-butt.
Fig. 4, which is a view similar to Fig. 3, rep-
resents another modified construction, in
which the releaser is dispensed with, and the
contact-piece itself arranged to move the fly,
and free the escapement; and Fig. 5, which
is also a view similar to Fig. 3, represents
still another modified econstruction, in which
a cord- or pull-piece is used as a releaser, and

and the part employed as a check-piece con-
nected with the contact-piece, are separate
parts.

My present action, as the drawings show,
is in the nature of an improvement upon the
action described in the specification of Let-
ters Patent No. 458,219, granted to me on Au-
gust 25, 1891, for improvements in piano-forte
actions, to which specification, and the draw-
ings thereto annexed, reference is hereby had
and made for a full description of my origi-
'nal power piano-forte action.

The objects of my improvement are (a) to
make a powerful action, with but one frie-
tion-driver; (b) to arrange all the parts in
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such a manner that the contact-pieces, when
not in action, are effectually held away from
the friction-driver, without interfering with
either the delicacy or the power of the action;
(¢) to improve the escapement mechanism;
(d) to improve the checking mechanism; and
() to make a direct and fast connection be-
tween the contact-piece and the pivoted ham-
mer.

My present improved action, and the origi-
nal action upon which it is an improvement,
each alike includes a key, a hammer, a fric-
tion-driver, a conlact-piece connected with
the hammer,a pressure connection interposed
between the key and the contact-piece, con-
trolled by the key, and serving when the key
is pressed upon to press the contact-piece
against the friction-driver, an escapement for
the contact-piece, and an escapement and a
check for the hammer. In each the same es-
capement feature serves both for the contact-
piece, to free it from the traction of the fric-

_tion-driver, and for the hammer to leave it

free to retreat from the string, after it has
delivered its blow thereon; and the check in
each case is made by a key-controlled press-
ure brought to bear upon a part connected
with the hammerand the contact-piece,so that
a frictional resistance is created to oppose
the movement of said parts. Such are the
points of resemblance between the old action
and the new. The principal points of differ-
ence relate () to the form and arrangement
of the contact-piece; () to the manner of con-
necting the contact-piece with the hammer;
(c) to the construction and arrangement of
the escapement; and (d) to the construction
and arrangement of the check. Of these in
their order. .

Intheold action above mentioned, (or, more
correctly speaking, in the preferred form of
the old action,<.e.,the form havingan escape-
ment for the contact-piece, as illustrated in
Figs. 10, 10* and 108, of the aforesaid Letters
Patent,) the contact-piece was made in the
form of a bar, and was moved by the friction-
driver in a right line, sliding on the part by
which it was pressed against the friction-
driver. Such a contact-piece, arranged to op-
erate with two friction-drivers, as illustrated
in Figs. 10 and 10* of the before mentioned
Letters Patent, makesa powertulaction. But
when arranged to operate with a single fric-
tion-driver, as in Fig. 10° of the before men-
tioned Letters Patent, theaction is very much
less powerful; for, in the first place, if the
leverage of the pressure-transmitter or reach-
up upon the bar-contact-piece be great, (that
is, if the distance from the reach-up, measur-
ing on the bar contact-piece, to the point of
contact of said contact-piece with the friction-
driver be great in comparison with the dis-
tance from the last mentioned point to the
point at which the bar-contact-piece is con-
nected with the hammer-shank,) then the
tilting motion of the bar-contact-piece on its
point of contact with the frietion-driver as a

center, resulting from the angular motion of
the hammer-shank with which the bar-con-
tact-piece isconnected, tends to move the key
somewhat while it is held down, and so be-
comes an annoyance to the performer. On
this account, the power cf the action with a
single friction-driver, as illustrated in Fig. 10"
of the before mentioned Letters Patent can-
not be inereased by giving the reach-up or
pressure-transmitter any very large leverage
upon the contact-piece. Andif,on the other
hand, theleverage of thereach-up or pressure-
transmitter upon the bar-contact-piece be
small, (as it should be, to avoid disturbance
of the key during the movement of the con-
tact-piece,) then the fact that the pressure at
the point where the reach-up acts upon the
contact-piece is almost as great as that with
which the contact-piece is pressed against the
friction-driver, causes a waste of power, and
tends to rapid wear of the parts. And when
the bar-contaect-piece is used with the two
frietion-drivers of the old action, unless there
is a careful adjustment of the contact-piece,
itis liable, when the key is in its normal posi-
tion, to just touch the friction-drivers (orone
of them), causing a slight loss of power, and
a slight rubbing sound, both of which it is
important to avoid. All thesedifficultiesare
avoided in my improved action, and a pow-
erfulaction made with asingle friction-driver,
by employing a segmental contact-piece, piv-
oted toalever, upon whieh the pressure-trans-
mitter acts to press the contact-piece against
the friction-driver, the fulerum of the lever
being arranged at such a point that a proper
leverage is given for pressing the contact-
pieceagainstthe friction-driver with all neces-
sary force, and the lever being arranged in
such a manner that when released from press-
ure, it promptly and effectively withdraws
the pivoted contact-piece from the reach of
the friction-driver so .that any slight touch-
ing, with the consequent frietion,and accom-
panying rubbing sound, which might occur
in the old action, when not well adjusted, are
entirely avoided.

In the old action, the contact-piece and the
hammer-butt were separate parts, the con-
tact-piece being, as above mentioned, a bar
rectilinearly moving, while the hammer-butt
was pivoted in the usual manner, and the
parts connected in such a manner that the
movement of the contact- piece moved the
hammer-butt or hammer-shank,and impelled
the hammer. In the new action,thecontact-
piece is itself made to serve as a hammer-
butt, or to state the matter in another way,
the hammer-butt is made to serve as a con-
tact-piece, whereby the action is simplified,
and a direet and fast connection secured
between the contact-piece and the pivoted
hammer—a connection, moreover, which will
neither wear nor require readjustment.

In the old action, the escapement is formed
bytherectilinearly-moving contact-pieceslid-
ing over the top of the reach-up or pressure-
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transmitter, through which the key presses
the contact-piece against the frietion-driver,
until a thinned, weakened or hollowed-out
part of the contact-piece comes over the top
of the pressure-transmitter—in other words,
until the contact-piece slides off of the press-
ure-transmitter. In the new action, an es-
capement pressure-transmitter is employed,
intermediate the key and the contact-piece,
arranged in such amanner that thekey when
pressed upon moves it (said pressure-trans-
mitter), for an instant,so thatapressure con-
nection is established between the key and
the contact- piece for pressing the contact-
piece against the friction-driver, said press-
ure-transmitter being also arranged in such
a manner that when moved in another direc-
tion different from thatin which it was moved
by the depressing of the key, it (said press-
ure-fransmitter), breaks the pressure connec-
tion between the key and the contact-piece,
the contact-piece being arranged in such a
manner that when moved by the friction-
driver,it (thecontact-piece), moves the press-
ure-transmitter above mentioned, and by so
moving it breaks the pressure-connection be-
tween the key and the contact-piece. In
brief, in the old action, the contact - piece
slides gradually over the top of the reach-up
or pressure-transmitter, and so gets free; and
the escapement takes place and the contact-
piece is freed from the friction-driver inde-
pendently of any movement of the pressure-
transmitter, the reach-up or pressure-trans-
mitter heing at rest at the time of the es-
capement,and theescapement being effected
not by any movement of the pressure-trans-
mitter but by the movement of the contact-
piece over and off of the pressure-transmit-
ter. In the new action, on the contrary, the
escapement is effected by the movement of
the escapement-pressure-transmitter, which
movementis effected (preferably, but not nec-
essarily), by the movement of the contact-
piece. The pressure-transmitter is arranged,
as above stated, in such a manner that when
moved in a certain direction (different from
that in whichit was moved by the depressing
of the key), it frees the escapement, and
leaves the contact-piece free to escape from
the traction of the friction-driver, and the
hammer free to rebound from the string; and
the contact-piece and hammer are arranged in
such a manner that by their movement, they
act upon the pressure-transmitter, moving it
and effecting the escapement at the rightin-
stant. In theold action, the contact-piece does
not, properly speaking, act upon thepressure-
transmitter to produce the escapement—it
simply slides off of the pressure-transmitter,
and so escapes. In the new action on the

contrary, the contact-piece acts positively
upon the escapement pressure-transmitter
and moves it, and by this movement of the
escapement frees itself from the traction of
the friction-driver.

In the old action, the

mode of producing the escapement involves
the forcible sliding of the contact-piece over
the reach-up or pressure - transmitter, with
which it is in contact, during the whole time
that it is being moved by the friction-driver.
In the improved action, when well constructed
and adjusted, the pressure-transmitter re-
mains at rest with relation to the part upon
which it acts to transmit its pressure to the
contact-piece, until the instant of the escape-
ment, and then slides uuder pressure for a
very short distance indeed; and thusthe wear
and noise due to the forcible sliding of the
contact-piece over and in contact with the
reach-up or pressure-transmitter, during the
whole period of its movement under the in-
fluence of the friction-driver, of the old ac-
tion, are avoided.

In the old action, the check is formed by
the reach-up or pressure - transmitter that
presses upon the contact-piece pressing a
check-piece (let into and eonnected by a pin-
joint with the rectilinearly-moving contact-
piece), against a fixed check-piece or check-
bar.

In the new action, the check is formed by a
check-piece controlled by the key and ar-
ranged to move under the influence of the
key, and to operate substantially free from
other motion, pressing a bar or other part
connected with the pivoted contact-piece, and
through that with the hammer, (and prefer-
ably, arranged to serve as the releaser, for
freeing the eseapement,) against a fixed check-
piece or check-bar. In the old action, the
same key-controlled part that is subjected to
the pressure, rubbing and wear resulting from
the operation of the escapement, is subjected
also to the pressure, rubbing and wear re-
sulting from the operation of the check. In
the new action, on the contrary, the part which
bears the pressure, rubbing and wear result-
ing from the operation of the check is a dif-
ferent part from that which bears the press-
ure, rubbing and wear of the escapement.
And as we have already seen, the escape-
ment of the new action has but little rubbing
and wear in comparison with the escapement
of the old. And the part which bears the
rubbing and wear of the check is muchlarger
and stronger in the new action, than the part
which bears the combined rubbing and wear
of the escapement and the check in the old
action. ,

In the old action, the check-piece connected
with the contact-piece rubs on the fixed check-
piece against which it is pressed, but does
not rub on the pressure-transmitter by whieh
it ispressed againstthe fixed check-piece; the
pressure-transmitter tilts and with the cheelk-
piececonnected with the contact-piece. In the
new action, however, the check-piece connect-
ed withthe contact-piece rubsboth onthefixed
check-piece against which it is pressed, and
on the check-piece connected with the key,
by which it is pressed against the other.
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Thus the power of the check is increased, and
at the same time the wear isreduced by being
divided between two pairs of surfaces.

In the old action, on account of the form of
the contact-piece and the arrangement of
the friction-drivers, and the escapement, the
contact-piece was necessarily of considerable
weight and inertia. By the use of the seg-
mental contact-piece of the new action, and
the improved escapement, the weight and
inertia of the contact-piece are greatly re-
duced, whereby the delicacy of the action is
increased.

With this preliminary description of my
new action, and its relation to my original
action, described in the Letters Patent above
named, and upon which the present action is
an improvement, I shall now proceed to de-
seribe in detail the structure figured in the
drawings, with reference by letters toall the
various parts., And first I shall describe the
structure illustrated in Figs. 1 and 2, which
is the preferred form.

A represents the main-frame of the instru-
ment, the greater portion of which is broken
away.

A’ ig one of the action-brackets, atiached
to the main-frame by bolts A% A%
one of these brackets at the lower or bass side
of the instrument, and another at the upper
ortrebleside. Action-rails,a,¢’,a? a®anda?,

vextend acrossthe instrument from one action-
bracket to the other. The rails ¢/, a? ¢®and
a%, are firmly attached to the brackets A’, A’,
by serews or bolts. Therail ¢ isinlike man-
ner attached to projections A% A% cast inte-
gral with the brackets A’, A’, The action-
rails may be stiffened by being connected
with each other at one or more convenient
points intermediate the aforesaid action
brackets. Each of the action-brackets, A’,
carries a box, b. The box carried by one ac-
tion-bracket is in line with that carried by
the other action-bracket, and in these boxes
the frietion-driver ¢, is mounted. Kach of
the boxes, b, is held in place by means of a
keeper, b, and a bolt 0%, as shown in Fig. 2.

d is the key.

e is the hammer; ¢’, the hammer-shank, €?,
the pivoted hammer-butt and contact-piece,
which is attached by its center-pin or pivot
to the lever, f, which latter is attached by a
flange, ¢, to the action-rail, a. The part, €%
which isboth hammer-butt and contact-piece,
(and which is sometimes referred to herein-
after as a “hammer-butt,” and sometimes as
a “contact-piece,” according as it is consid-
ered in respect of its function as a hammer-
buttor in respect of its function as a contact-
piece,) serves to take power from the friction-
driver, ¢, for the impelling of the hammer.
The lower surface of said part, €% is curved,
the center from which the curve is deseribed
being the center of the pivot by which said
part ¢? is connected with the lever, f.

h is the reach-up and check-piece, and it is
sometimes referred to hereinafter by theone

There is’
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term and sometimes by the other, according
asit is considered with relation to its office of
a reach-up, or with relation to its office of a
check-piece. It ispivoted to bridle-levers, i’/
and h? which are attached by flanges, #* and
14, respectively, to the action-rails o’ and a?,
respectively. A fly, A% is also pin-jointed to
the lever ’. An expansive spring, &% holds
the fly, A%, normally in contact with an ad-
justable stop, A7, which is attached to the rail,
a’, by a serew passing through an elliptical
slot in said stop, A7, whereby facility is fur-
nished for the adjustment of said stop. In
its normal position, the fly, 2% lies under the
end of the lever, f, in elose proximity thereto.
A push-bar, k, serving as a releaser and as a
check - piece, is pin - jointed to the contaect-
piece, ¢, below the center-of attachment of
said part, ¢%, to the lever, f. The push-bar, k,
is sometimes referred to hereinafter as a re-
leaser, and sometimes as a check-piece, ac-
cording as it is spoken of with reference to
its function as a releaser, or with reference to
its funection as -a check-piece. A weight, %/,
serves to balance the push-bar, %, on the pin
by which it is connected with the contact-
piece, ¢%. The lever, f, rests normally in con-
tact with the actior-rail, a®, and holds the
curved surface of the contact-piece, €% in close
proximity to, but free from contact with, the
frietion-driver,c. The front part of the push-
bar, k, lies between the lower surface of the
action-rail, ¢% and the upper surface of the
check-piece, ,in close proximity to both. The
damper-lever, [, is attached by a flange, U/, to
the rail, a. A spring, 4 holds the damper
normally in contact with the string, m, to
which it corresponds. A push-bar % is con-
nected with the damper-lever, and arranged
in the path of motion of the hammer-butt,so
that the hammer’s movement toward the
string withdraws the damper from contact
with the string. The shaft, ¢,is rotated in a
suitable manner. Means of rotating it will
be obvious to any one skilled in the art,or to
any skilled mechanic. In some situations,a
small electric motor may be most conven-
iently employed. An ordinary foot-pedal,
connetted with the shaft by a crank and pit-
man, or otherwise, may be used; or a water-
motor may be employed. This shaft must
be in some manner rotated; but the mode of
rotating it forms no part of my present in-
vention. An improved arrangement for ro-
tating it by foot power, specially adapted to
the peculiar requirements of piano-forte play-
ing, is described in another application of
mine for Letters Patent for improvements in

piano-forte actions, of even date herewith,

and Serial No. 467,098,

When the key, d, is depressed by the per-
former, it raises the reach-up, i, lever 1/, and
fly 7%, a short distance. The fly 7%, in conse-

quence, comes in contact with the lever, ¥,
moves said lever from its normal position, and
moves on, until its farther movement is pre-
vented by the contact-piece, ¢® coming in con-
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tact with the friction-driver, ¢, against which

it is pressed with a key-controlled pressure.
The parts; , 7/, and /% and lever, f, at once
cease to move, and the contact-piece, e? be-
gins to move, under the influence of the trac-
tion of thefriction-driver,and throws the ham-
mer, ¢, toward the string, more or less foreibly

-according to the pressure upon the key. As

the contact-piece moves the hammer, e, to-
ward the string, it also moves the releaser, k,
toward the fly, 2%; and the parts are arranged
in such a manner that, at or about the in-
stant the hammer strikes the string, the con-
tact-piece, €% acts through the releaser, I,
upon the fly, /%, moving it from its normmal
position under the end of the lever, f, and
freeing said lever, which immediately re-
turns to its normal position, and withdraws
the contact-piece, ¢ from contact with fric-
tion-driver, ¢, so releasing the contact-piece
from the traction of the friction-driver, and
leaving the hammer free to retreat from the
string. Atthesame time, the reach-up check-
piece, N, under the influence of the pressure
upon the key, rises a short distance, and
presses the check-piece, %, (which has already
been seen is connected with the contact-
piece, and through the contact-piece with the
hammer,) against the action-rail, ¢? (which
serves as a fixed check-piece,) by which it is
arrested. The hammer now rebounds and
retreats from the string a distance; the force
of the rebound being broken by the friction
of the part, &, against the top of the key-con-
trolled check-piece, &, and the bottom of the
rail, o’ against which it is pressed by the
part, k. In this position the hammer is held,
until the key is released, when the parts re-
turn to their normal positions.

All the parts are arranged and adjusted in
such a mannerthatthe hammer, when recoil-
ing from the string, does not rebound so far
as to allow the damper toreturn to the string,
until the parts are freed by the releasing of
the key. The points to Le taken into ae-
count in making this adjustment, are (a) the
strength of the frictional resistance opposed
to the retreat of the hammer, which depends
upon the leverages, upon the point of con-
nection of the check-piece, %, with the con-
tact-piece, €% and upon the nature of the
checking surfaces—whether of felt, leather,
wood, or other substance; and (D) upon the
relation established between the rapidity of
the approach of the hammer to the string,
and the rapidity of the retreat of the damper
therefrom. The more powerful the check,
the less the distarice the hammer will retreat
from the string; and thenearer the approach
of the rapidity of the retreat of the damper
from the string totherapidity of theapproach
of the hammer to the string, the further the
hammer can retreat without allowing the
damper to come upon the string. The fur-
ther the hammer is allowed to retreat from
the string, the more perfect will the repeti-
tion gualities of the instrument be. As to

the relative motions of the damper and ham-
mer, it will probably be found that about one-
fourth to one-eighth the movement of the
hammer will be sufficient for the damper, ac-
cording to the place in the scale; a larger ratio
being required at the bottom of the instru-
ment than is required above.

Many modifications may be made without ;

departing from the essentials of my inven-
tion, which are sot forth in the statement of
claim at the end hereof. .

Inthe particularstructure hereinbefore de-
seribed in illustration of my invention, and
represented in Figs. 1 and 2 of the drawings,
the part e? serves as a contact-piece, to take
power from the friction-driver, and as a ham-
mer-butt, whereon the hammer is mounted;
and this I consider as one of the important
features of my invention, as applied to a
piano-forte. It reduces the weight and in-
ertia of the parts, simplifies the construction,
and provides a direct and fast connection be-
tween the contact-piece and the pivoted ham-
mer—a connection, too, that is not subject to
wear, and which, when once well made, will
not require adjustment. But it is notneces-
sary to the earrying out of other features of
my invention that the same part that serves
as a contact-piece serve also as a hammer-
butt. It may serve as a contact-piece only,
and be suitably connected with the hammer,
the last-mentioned part having its own inde-
pendenthammer-butt. Suchanarrangement
is represented in the detail, Fig. 3. This
modification gives room for a larger friction-
driver,and leaves the adjustment of the strik-
ing-point of the hammer on the string prac-
tically unaffected by any relation existing be-
tween the bammer-butt and the friction-
driver; but it is disadvantageous in that it
inereases the number of parts, and of joints
subject to wear. It is essential that the con-
tact-piece be in some manner so connected
with the hammer that it transmits power to
the hammer; but the manner of making the
connection is not indispensable. In the be-
fore mentioned Letters Patent a modification
is illustrated in which the hammer is mount-
ed fast upon the contact-piece itself. It will
be obvious that the same thing might be done
in the present action, by modifying it some-
what, but with similar disadvantages to those
pointed out in the patent before mentioned
with reference to the construction there illus-
trated. The connection between the hammer
and the contact-piece may be made in many
ways; but I know of none so good as that
illustrated herein.

A friction-driver is an important element
of some of the combinations herein deseribed
and claimed, not that there is anything novel
in the friction-driver herein illustrated. By
a “friction-driver,” 1T mean a part arranged
to impart motion by friction to another part
pressed against or in contact with, the part
first named, so that the driving part exerts a
greater or less traction upon the driven part,
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according to the force with which they are
pressed together. A rotating, circular frie-
tion-driver, with its axis transverse to the
keys, is the form and arrangement of friction-
driver that I consider best, and the one, in
consequence, that I haveillustrated; butIdo
not limit myself thereto; for other forms or
arrangements of friction-drivers might be
used instead.

Ihaveillustrated in the drawings, a pivoted
contaet-piece having a carved surface for con-
tact with the friction-driver, the center on
which the curve is deseribed being the center
of the pivot on which the contact-piece moves
under the influence of the friction-driver. I
consider it best to provide the contact-piece
with a curved surface for contact with the
friction-driver. But it should be borne in
mind, first, that it is not indispensable that
the curve be described on the pivot as a cen-
ter, All that is important in this connection
is that the contact-piece have a surface for
contact with the friction-driver, curved in
such a manner that the contact-piece, when
pressed against the friction-driver, and held
in contact therewith, moves without substan-
tial disturbance of the position of the pivot.
Disturbance of the position of the pivot, dur-
ing and by the motion of the contact-piece
under the influence of the friction-driver,
would result in disturbance of the position of
the key, while held down by the finger. Some
small disturbance of this kind may exist
without serious consequences; but any sub-
stantial or very material disturbance would
be an annoyance, and should be avoided by
properly shaping the contact-piece. The best
way to do this, is to curve the contact-piece
on its pivot as a center. But it will be ob-
vious that if the contact-piece were curved on
a point some little distance vertically above
or even below the pivot, or alittle toone side
or the other of the pivot, it would make no
very material difference, the arc of movement
being small. And themore the arc of move-
ment of the contact-piece is reduced, the less
important the question of shaping the con-
tact-piece becomes, and I wish it to be un-
derstood that a pivoted contact-piece, (as I
use the term in this specification, whena “piv-
oted contact piece;,” is spoken of, without
further qualification or limitation,) does not
necessarily mean a segmental or eurved con-
tact-piece.

Secondly,itshould bebornein mind that cer-
tain portions of my invention, relating to the
escapement and checking mechanism, while
in my opinion best carried out in connection
with a pivoted contact-piece, having a curved
surface for contact with the friction-driver,
may, nevertheless, be carried out with vari-
ous other forms of contact-piece; and that, so
far as the escapement and checking mechan-
ism deseribed and claimed are concerned, I
do not (unless expressly stated), limit myself
to any particular form of contact-piece, but
any suitable form of contact-piece may be

used with the other elements of the combina-
tion. And on theother hand, I maysay here,
that while a certain form of eseapement,_and
a coertain checking arrangement are described
herein, and form important parts of my pres-
ent invention, and are the forms of escape-
ment and of check that I prefer to use, it
should nevertheless be understood that other
form of escapement and of check might be
used in connection with the segmental con-

70

75

tact-piece, or the pivoted contact-piece, herein .

described. This will be readily anderstood.

An escapement is an important element of
some of the combinations herein described
and claimed, not that I make any claim to
an escapement by itself and apart from com-
bination with other elements. )

I use the word * escapement,” in this speci-
fication, sometimesas nomen generalissumun
for a deviee or arrangement of parts whereby
the contact-piece is freed from the traction
of the friction-driver after it (said contact-
piece), has received the required motion from
the friction driver, and while the key is still
held down; and sometimes I use the word
“escapement,” as nomen generalissimum for
a device or arrangement of parts by which
the hammer is freed at or about the instant
it strikes the string, from the power that im-
pelled it upon thestring,and leftfree toretreat
asufficient distancefrom thestring. Whether
the word is used in the one sense or the other
will be clear from the context. Of course, if
the escapement is spoken of as arranged in-
termediate the key and the contact-piece, it
will be understood that it is an escapement
for the contact-piece. And if the partsarear-
ranged in all respects as they are arranged in
the drawings, the escapement for the contact-
piece will be also an escapement for the ham-
mer. The arrangement of a fly acted upon
by the contact-piece through a releaser, as
illustrated in the drawings, is a very conven-
ient escapement; and it is an escapemeont
whereby both the contact-piece and the ham-
mer are freed at the same time. Dut itis
only one of the various forms of escapement
that may be used. And while itis advanta-
geous to have thesame arrangement of parts
serve as an escapement both for the contact-
piece and for the hammer, it is by no means
indispensable.

The most important point of the escape-
ment mechanism illustrated in the drawings,
and hereinbefore described, consists in the
relation established between the escapement
and the contact-piece, and particularlyin the
fact that the contact-piece is arranged in such
a manner that it, by its movement under the
influence of the friction-driver,acts upon the
fly, 15, or other escapement pressure-transmit-
ter, moving such part,and thereby freeing it-
self from the traction of the friction-driver.
This arrangement of escapement has several
advantages over that employed in my original
action, described in the Letters Patent above
referred to.
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I prefer to make the contact-piece act upon
the escapement through some other part, such,
for instance, as the releaser, k; but I wish it
to be understood that that is not an indispen-
sable feature of construction, for the contact-
piece and the fly or other escapement may be
so arranged, and brought into such a relation
of juxtaposition, that the contact-piece will
act directly upon the cscapement to move it.
Such an arrangement is illustrated in Fig. 4,
in which e is the hammer, ¢’ the hammer-
shank; e?the hammer-butt and contact-piece;
I thereach-up; f the lever by which the con-
tact-piece is mounted for movement against
and away from the friction-driver; H a re-
versing lever, by which the key and reach-up
are connected with the fly #°. The fly, it will
be seen, is made to bear upon the center-pin
J’, by which the contact-piece e? is connected
with thelever,and isarranged in such a man-
ner that a projection, ¢, formed on the con-
tact-piece, strikes the end of the fly 1% and
knocks the fly off of the pin f’, freeing the
contact-piece from the traction of the friction-
driver, just as the hammer strikes the string.
The check-piece, k, is connected with the ham-
mer-shank e’,above the center, and is pressed
by the part /s against the adjustable stop m,
after the freeing of thecontact-piece from the
traction of the friction-driver,so that a frie-
tional resistance is opposed to the movement
of the hammer and contact-piece. Thefly ¥is
held byaspring n, normally in contaet witha
stop-pin, n’, set fast in a downward-extension
of the lever f. Thearrangement illustrated in
Fig. 4ismore complicated than thatillustrated
in Fig. 1, which Iatter I consider preferable.
The great point in this connection is, that
the contact-piece be arranged to act upon the
fly or other pressure-transmitter (whether
mediately orimmediately), in such a manner
that it (the contact-piece), frees itself from
the traction of the friction-driver at the point
in the movement of the hammer which re-
quires that it be so freed, whatever point of
the movement of the hammer that may hap-
pen in any particular case to be.

The push-bar, %, which serves as the means
by which the contact-piece acts upon the es-
capement to break the pressure-connection
between the key and the contact-piece, is a
very convenient releaser (and has the merit
of serving also as a check-piece); but it is not
the only form of releaser that can be used.
The action may be modified, and a cord or
other pull-piece, for example, used instead of
the push-bar of the preferred device, to fulfill
the funetionsof a releaser. Such an arrange-
ment is illustrated in Fig. 5,in which eis the
hammer; ¢’, the hammer-shank; ¢® the ham-
mer-butt serving as a contact-piece; f the le-
ver whereby such contact-piece is mounted
for movement against and away from the
friction-driver; % the reach-up; i’ the fly; h°
a light upright, firmly attached to the fly;
and o a cord, connecting the hammer-shank
(and thus the contact- piece and hammer),

o3

with the upright A% and fly 7% whereby the
fly is moved from under the downwardly-
curved end of the lever f, and the pressure-
connection between the key and the contact-
piece broken, and the contact - piece freed
from the traction of the friction-driver, at or
about the instant the hammer strikes the
string. [ is the check-piece connected with
the hammer, which it will be observed is not
in this case a releaser. pisastop thatserves
to limit the movement of the part h5,. and to
afford facility for adjusting the position of
said part h5 under the nose of the lever f;
and p’ is aun expansive spring serving to re-
turn the part %° to its normal position. The
operation of this device will be readily under-
stood from the deseription heretofore given.
The arrangement of parts, it will be observed
issomewhat more complicated than that illus-
trated in Fig. 1, which last is as before stated,
the form that I deem best.

A check, whereby the hammer is ar.reste.d
on retreating or recoiling from the string, 18
an important element of some of the ecombina-
tions herein deseribed and claimed. €
ticulararrangement of check illustrated in the
drawings, consists in the arrangement of the
part, k, connected with the hammer and con-
tact-piece, and the part, i, connected thh.the
key, and arranged to press the part, k, against
therail,a®. Theessentialfeatureof thischeck
is, that the pressure of the key is employed
to create a checking friction upon a part
connected with the contact-piece and ham-
mer, after the freeing of the contact-piece
from the friction-driver, and on the retreat of
the hammer from the string. Butotherforms
of check might perhaps be used. In the ar-
rangement illustrated in Figs. 1 and 2 the
same part that serves as a check-piece, con-
nected with the hammer, serves also as a re-
leaser to free the escapement. This isa very
convenient arrangement; but I wish it to be
understood that it is not indispensable. A
different part may be used as a check-piecs,
if desired, from that which is used as a re-
leaser; as illustrated, for example, in Fig. 5,
in whieh the bar k serves as a check, while
the cord o serves as a releaser; and indeed,
as already seen, the releaser might be entirely
dispensed with,

The novel features of my present checking
arrangement,as distinguished from the check-
ingarrangement described in thespecification
of the before mentioned -Letters Patent, No.
458,219, consist (a) in thefact that thecheck-
piece moved by the key in the new action,
and subjected to the pressure, rubbing and
wear resnlting from the operation of the
check, is a different part from that which is
subjected to the pressure, rubbing and wear
raesulting from the operation of the escape-
ment; and (b) in the fact that the check-piece
moved by tke key in the new action operates
substantially free from other motion, and
does not move with the check-piece conneeted
with the hammer, on the retreat of the ham-
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mer from the string, so that the check-piece
connected with the hammer moves under a
double friction, that is, a friction with the
check-piece connected with the key, and a
friction with the fixed check-piece, against
which it is pressed by the check-piece con-
nected with the key, whereby the power of
the check is increased, and the wear reduced
by being divided between two pairs of sur-
faces.

In various places in this specification, I
speak of the key pressing the contact-piece
against the friction-driver, orof the key press-
ing the hammer-butt against the friction-
driver;and in other placesI speak of a press-
ureconnection being established between the
key and the contact-piece. When in the
statement of claim I speak of the key, in a
piano-forte, pressing the contact-piece against
the friction-driver, or pressing the hammer-
butt against the friction-driver, orof a press-
ure connection being established between the
key of a piano-forte and the eontact-piece, I
mean that the key is insomesuitable manner,

and by some suitable means, so connected |

with the contact-piece or hammer-butt, that
the pressing of the contact-piece or hammer-
butt against the friction-driver is the result
ensuing from the depressing of thekey. And
50 long as the key is so connected with the
contaet-piece thatthe pressingof the contact-
piece against the friction-driver results from
the depressing of the key, (and so long as, in
a piano-forte action, a relation is maintained
between the pressure upon the key and the
pressure upon the contact-piece, so that the
power with which the contact-piece moves
depends upon, and is governed by, the press-
ure upon the key,) it is not material how the
connection between the key and the contact-
piece is made, whether by parts few or many,
whether by means involving only the use of
the power transmitted from the key, or by
means involving the use of other power than
that exerted by the performer upon the key.

In some parts of this specifiecation, I speak
of breaking the pressure connection between
the key and the contact-piece. By breaking
the pressure connection between the key and
the contact-piece, I mean causing the rela-
tion of pressure upon the key and resulting
pressure of the contact-piece against the frie-
tion-driver to cease, so that, although the
pressure upon the key is maintained, it no
longer results in pressing the contact-piece
against the frietion-driver.

In some placesin thisspecification, Ispeak
of the pressure employed in pressing the ham-
mer-butt against the friction-driver, or the
pressure employed in pressing the contact-
piece against the friction-driver, being trans-
ferred to a check-piece connected with, the
hammer, or connected with the contact-piece,
or to the releaser. DBy these expressions,Ido

not mean that all the pressure employed in
pressing the hammer-butt or the contact-

piece againstthe friction-driver is necessarily
transferred to the releaser or other check-
piece. I only mean that somesufficient part
of the pressure which was before used in
pressing the hammer-butt or other contact-
piece against the friction-driver, is after the
escapement of such part, employed in press-
ing upon the check-piece, so thata frictional
resistance is opposed to the movement there-
of. This will be readily understood.

The fly or other escapement pressure-trans-
mitter is I think, most conveniently arranged
to act directly upon the lever f; as shown in
the drawings; but it may be placed at any
point between the key and the lever f; or in-
deed at any point between the key and the
contact-piece. And it will be understood that
many other modifications may be madeinthe
details of construction, and in the adaptation
of my action to the peculiarities of different
instruments, without departing from the es-
sentials of my invention.

It will be obvious that many of the combi-
nations and sub-combinations herein de-
seribed may well be used in other instru-
ments than piano-fortes and for other pur-
poses than impelling hammers, the econtuct-
pieee being arranged to impel whatever part
is to be moved by the depressing of the key,
so that a power connection is interposed be-
tween the key and such part. This is so ob-
vious as to require no explanation. I desire
full protection for all uses to which my in-
vention can be applied, and wish it te be dis-
tinetly understood that I dedicate no part of
my invention to the publie.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A piano-forte action including a key; a
hammer; a friction-driver; a pivoted eontact-
piece connected with the hammer and an es-
capement intermediate the key and the con-
tact-piece, through which the contact-piece is
pressed against the friction-driver, on the de-
pressing of the key, more or less foreibly ac-
cording to the pressure upon the key, and
whereby facility is afforded for breaking the
pressure connection between thekey and the
contact-piece. »

2. A piano-forte action including a key; a
hammer; a friction-driver; a pivoted contact-
piece connected with the hammer, an escape-
ment intermediate the key and the contact-
piece; and a check; the partsbeing construet-
ed, arranged and connected in such a man-
ner that the key when pressed upon, presses
the contact-piece against the friction-driver
through the intervention of the escapement;
the contact-piece being arranged in such a
manner that when moved by the friction-
driver, it acts upon the escapement and frees
itself from the traction of the friction-driver,
the pressure theretofore employed in pressing
the contact-piece against the friction-driver
being transferred at or about the instant the
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tioned check, whereby the hammer is arrest-
ed upon its retreat from the string, and pre-
vented from rebounding thereon.

3. In a piano-forte action and in combina-
tion, a key; a hammer; a friction-driver; a
pivoted contact-piece and an escapement in-
termediate the key and the contact- piece,
whereby a key-controlled pressure is trans-
mitted to the contact-piece, and the contact-
Diece pressed against the friction-driver, upon
the depressing of the key, more or less forei-
bly according to the pressure upon the key,
and whereby facility is afforded for freeing
the contact-piece from the traction of the
friction-driver, the pivoted contact-piece and
the hammer being connected together in such
a manner that they move upon the same
axis or center.

4. In a piano-forte action and in combina-
tion, a key; a hammer; a friction-driver; a
pivoted contact-piece an escapement inter-
mediate the key and the contact-piece; and
a key-controlled check; the parts being con-
structed and arranged in such a manner that
the key, when pressed upon, presses the con-
tact-piece against the friction-driver through
the intervention of the escapement; the ham-
mer and contact-piece beingso arranged that,
as they move under the influence of the frie-
tion-driver, they act upon the escapement,
freeing the contact-piece from the traction
of the friction-driver, and leaving the ham-
mer free to retreat from the string, the press-
ure theretofore employed in pressing the con-
tact-piece against the frietion-driver being
transferred, at or about the instant the ham-
mer strikes the string, to the check before
mentioned, so that a frictional resistance is
opposed to the movement of the hammer
upon its rebound from the string, the pivoted
contact - piece and the hammer being con-
nected together in such a manner that they
move upon the same axis or center.

5. In a piano-forte action, and in combina-
tion,a key; ahammer,a friction-driver; a con-
taet-piece connected with the hammer;and an
escapement pressure-transmitter intermedi-
ate the key and the contact-piece, arranged
in such a manner that the key, when pressed
upon, moves said pressure-transmitter for an
instant, so that a pressure connection is es-
tablished between the key and the contact-
piece, said pressure - transmitter being ar-
ranged in such a manner, also, that when
moved in another direction different from that
in which it was moved by the depressing of
the key, it breaks the pressure connection be-
tween the key and the contact-piece; the con-
tact-piece being arranged in such a manner
that it (the contact-piece), gives to the press-
ure-transmitterthe movementlastabove men-
tioned ag it (said contact-piece), moves under
the influence of the friction-driver, thereby
breaking the pressure connection between the
key and the contact-piece, and freeing the
contact-piece from the traction of the fric-
tion-driver.

6. In a piano-forte action, and in combina-
tion,a key; a hammer; a friction-driver; a con-
tact - piece connected with the hammer; a
check for the hammer; and an escapement
pressure - transmitter intermediate the key
and the contact- piece, arranged in such a
manner that the key, when pressed upon,
moves said pressure-transmitter for an in-
stant, so that a pressure connection is estab-
lished between the key and the contact-piece,
said pressure-transmitter being arranged in
such a manner, also, that when moved in an-
other direction different from that in which
it was moved by the depressing of the key, it
breaks the pressure connection between the
key and the contact-piece; the contact-piece
being arranged in such amannerthatit gives
to the pressure - transmitter the movement
lastabove mentioned,asit (the contact-piece),
moves under the influence of the friction-
driver,thereby breaking the pressure connec-
tion between the key and the contact-piece
and freeing the contact-piece from the trac-
tion of the friction-driver, the pressure there-
tofore employed in pressing the contact-piece
against the friction-driver being transferred,
at or about the instant the hammer strikes
the string, to the check before mentioned, so
that a frictional resistance is opposed to the
movement of the hammer upon its rebound
from the string.

7. In a piano-forte action, and in combina-
tion,akey; a hammer; a friction-driver; a con-
tact-piece connected with the hammer; an es-
capement intermediate the key and the con-
tact-piece, whereby, on the depressing of the
key, a pressure connection is established be-
tween the key and the contact-piece, so that
the contact-piece is pressed against the frie-
tion-driver; and a part intermediate the con-
tact-piece and the escapement, whereby the
contact-piece as it moves under the influence
of the friction-driver aects upon the escape-
ment, breaking the pressure connection be-
tween the keyand the contact-piece,and free-
ing the contact-piece from the traction of the
friction-driver. ’

8. In a piano-forte action and in combina-
tion, a key; a hammer; a friction-driver; a
contaet-piece connected with the hammer; an
escapement intermediate the key and the
contact-piece, whereby, on the depressing of

the key, a pressure connection is established

between the key and the contact-piece, so that
the contact-piece is pressed against the fric-
tion-driver; and a part intermediate the con-
tact-piece and the escapement, whereby the
contact-piece, as it moves under the influence
of the friction-driver, acts upon the esecape-
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freeing the contact-piece from the traction
of the frietion-driver; the parts being ar-
ranged in such a manner that the pressure
theretofore transmitted to the contact-piece
is transferred, at or about the instant the
hammer strikes the string, to the part before
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mentioned as being intermediate the contact-
piece and the escapement, so that a frictional
resistance is opposed to the movement of the
hammer upon its rebound from the string.

9. In a piano-forte action, and in combina-
tion, a key; a hammer; a friction-driver; a
contact-piece connected with the hammer; an
escapement intermediate the key and the
contact-piece; a check-piece connected with
the key; a check-piece connected with the
hammer; and a fixed check-piece or check-
bar; the parts being constructed and ar-
ranged in such a manner that upon the free-
ing of the escapement, the check-piece con-
nected with the key presses the check-piece
connected with the hammer against the fixed
check-piece,so that the check-piece connected
with the hammer is subjected to a double
friction, to-wit, a friction with the check-piece
connected with the key, and a friction with
the fixed check-piece, whereby the hammer is
arrested upon its rebound from the string.

10. In apiano-forte action and in combina-
tion, a hammer; a friction-driver; a pivoted
contact-piece connected with the hammer; a
lever whereby the contact-piece is mounted
for movement against and away from the
friction-driver; and an escapement press-
ure-transmitter, whereby the contact-piece
is pressed against the friction-driver, and
whereby facility is afforded for freeing the
contact-piece from the traction of the frie-
tion-driver.

11. In a piano-forte action,and in combina-
tion, a hammer; a friction-driver; a pivoted
contact-piece connected with the hammer; a
lever whereby the contact-piece is mounted
for movement against and away from the
friction-driver an escapement pressure-trans-
mitter; and a part intermediate the contact-
piece and the escapement, whereby the con-
tact-piece, as it moves under the influence of
the friction-driver, acts upon the escapement,
freeing the contact-piece from the traction of
the friction-driver.

12. In apiano-forte action, and in combina-
tion, a hammer; a friction-driver; a pivoted
contact-piece connected with the hammer; a
lever whereby the contact-piece is mounted
for movement against and away from the fric-
tion-driver; an escapement pressure trans-
mitter whereby the contact-piece is pressed
against the friction-driver; a part interme-
diate the contact-piece and the escapement,
whereby the contact-piece, as it moves under
the infiuence of the friction-driver,acts upon
the escapement, freeing the contact-piece
from the traction of the friction-driver; and
a check-piece connected with the same source
of pressure as the escapement pressure trans-
mitter, and arranged in such a manner that
upon the freeing of the escapement it (said
check-piece), presses upon a part connected
with the hammer so that a frictional resist-
ance is opposed to the movement of the ham-
mer upon its rebound from the string.

18. In combination, a key; afriction-driver;

520,667

a pivoted contact-piece; and an escapement
for the contact-piece, the key being connected
with the contact-piece in such a manner that
it (the key), when pressed upon, presses the
contact-piece against the friction-driver, the
friction-driver serving to move the contact-
piece, and the escapement serving to afford
facility for breaking the pressure connection
between the key and the contact-piece while
the pressure upon the key is maintained.

14. In combination,a key; afriction-driver;
a pivoted contact-piece; an escapement in-
termediate the key and the contact-piece;
and a check; the parts being constructed and
arranged in such a manner that the key,
when pressed upon, presses the contact-piece
against the friction-driver through the inter-
vention of the escapement; the contact-piece
being so arranged that,as it moves under the
influence of the friction-driver, it acts upon
the escapement, freeing the contact-piece
from the traction of the friction-driver; the
pressure theretofore employed in pressing the
contact-piece against the friction-driver Dbe-
ing transferred to the before mentioned
check, whereby a frietional resistance i3 op-
posed to the movement of the contact-piece.

15. In combination, a key; a friction-driver;
acontact-piece; andan escapement pressure-
transmitter intermediate the key and the con-
tact-piece, arranged in such a manner that
thekey, when pressed upon, moves said press-
ure-transmitter for an instant, so thata press-
ure connection is established between the
key and the contact-piece, said pressure trans-
mitter being arranged in such a manner, also,
that when moved in another direction differ-
ent from that in which it was moved by the
depression of the key, it breaks the pressure
connection between the key and the contact-
piece; the contact-piece being arranged in
such a manner that it (the contact-piece),
gives to the pressure transmitter the move-
ment last above mentioned, as it (the contact-
piece), moves under theinfluence of the irie-
tion-driver, thereby breaking the pressure
connection between the key and the contact-
piece, and freeing the contact-piece from the
traction of the friction-driver.

16. In combination, a key; a friction-driver;
a contact-piece; acheck; and an escapement
pressure transmitter intermediate the key
and the contact-piecearranged in such a man-
ner that the key, when pressed upon, moves
said pressure transmitter for an instant, so
that a pressure connection is established be-
tween the key and the contact-piece, said
pressure transmitter being arranged in such
a manner, also, that when moved in another
direction, different from that in which it was
moved by the depressing of the key, it breaks
the pressure connection between the key and
the contact-piece; the contact-piece being ar-
ranged in sucha manner that it (the contact-
piece), gives to the pressure-transmitter the
movement last above mentioned, as it (the
contact-piece), moves under the influence of
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the friction - driver, thereby breaking the
pressure connection between the key and the

. contact-piece and freeing the contact-piece
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from the traction of the friction-driver, the
pressure theretofore employed in pressing
the contact-piece against the friction-driver
being transferred to the check before men-
tioned, so that a frictional resistance is op-
posed to the movement of the contact-piece.

17. In combination, a key; afriction-driver;
a contact-piece; an esecapement intermediate
the key and the contact-piece whereby, on
the depressing of the key, a pressure con-
nection is established between the key and
the contact-piece, so that the contact-piece
is pressed against the frietion-driver; and a
part intermediate the contact-piece and the
escapement, whereby the contact-piece, as it
moves under the influence of the friction-
driver, acts upon the escapement, breaking
the pressure connection between the key and
and thecontact-piece,and freeing the contact-
piece from the traction of the friction-driver.

18. In combination,a key; a friction-driver;
a contact-piece; an escapement intermediate
the key and the contact-piece whereby on the
depressing of the key, a pressure eonnection
is established between the key and the con-
tact-piece, so that the contact-piece is pressed

against the friction-driver; and a part inter-.

mediate the contact-piece and the escape-
ment, whereby the contact-piece as it moves
under the infiuence of the friction-driver acts
upon the escapement, breaking the pressure
connection between the key and the contact-
piece, and freeing the contact-piece from the
traction of the friction-driver; the pressure
theretofore transmitted to the contact-piece
being thereupon transferred to the part be-
fore mentioned as being intermediate the
contact-piece and the escapement, so that a

ment of the contact-piece.

19. In combination, a key;a friction-driver,
a contact-piece; an escapement intermediate
the key and the contact-piece; a check-piece
connected with the key; a check-piece con-
nected with the contact-piece; and a fixed
check-piece or check-bar; the parts being con-
structed and arranged in such a manner that
upon thefreeing of the escapement the check-
piece connected with the key presses the
check-piece connected with the contact-piece
against the fixed check-piece, so' that the
check-piece connected with the contact-piece
is subjected to a double friction, to-wif, a
friction with the check-piece connected with

1

the key, and a friction with the fixed check-
piece, whereby the contact-piece is arrested
after it has been freed from the traction of
the friction-driver.

20. In a key-board musical instrument and
in combination, a- key; a friction-driver; a
pivoted contact-piece;alever whereby thecon-
tact-piece is mounted for movement against
and away from the friction-driver; and an es-
capement pressure-transmitter intermediate
the key and the lever, whereby the contact-
piece is pressed against the frietion-driver,
and whereby facility is afforded for breaking
the pressure connection between the key and
the contact-piece, and freeing the contfact-
piece from the traction of the friction-driver.

21. In a key-board musical instrument, and
in combination, a key; a friction-driver; a
pivoted contact-piece; aleverwherebythe con-
tact-piece is mounted for movement against
and away from thefriction-driver; an escape-
menf pressure-transmitter, intermediate the
key and the lever; and a partintermediate the
contact-piece and the eseapement, whereby
the contact-piece, agit moves under the infiu-
ence of the friction-driver, acts upon the es-
capement, freeing the contact-piece from the
traction of the friction-driver.

22. In a key-board musical instrument and
in combination, a key; a friction-driver; a
pivotedcontact-piece;alever wherebythe con-
tact-piece is mounted for movement against
and away from the frietion-driver; an escape-
ment pressure-transmitter intermediate the
key and thelever; and a partintermediate the
contact-piece and . the escapement, whereby
the contact-piece, as it moves under the influ-
ence of the friction-driver, acts upon the es-
capement, freeing the contact-piece from the
traction of the friction-driver; and a check-
piece connected with the key and arranged
in such a manner that npon the freeing of
the escapement it (said check-piece), presses
apon the part before mentioned as being in-
termediate the contact-piece and the escape-
ment,so that africtional resistance is opposed
to the movement of the contact-piece upon
its being freed from the traction of the fric-
tion-driver.

In testimony whereof I have hereunto set.
my hand, at Washington, in the District of
Columbia, this 17th day of Mareh, in the year
of our Lord, 1893.

THADDEUS CAHILL.

Witnesses:

M. H. CAHILL,
C. S. DrRURY.
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