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SPECIFICATION forming part of Letters Patent No. 775,262, dated November 15, 1904.

- Application filed November 21, 1902, Serial No, 132,183,

(No model.)

To all whom it may concern:

Be it known that I, ROBERT S. BowEN, a citi-
zen of the United States residing at Boston,in
the county of Suffolk, btate of \é[a,ssachusetts,
have invented a certain new and useful Im-
provement in Plancs, of which the following
1s a specification, reference being had therein
to the accompanying drawings.

My invention has relation to horizontal
planos, and more especially to pianos of the
type 1n which the keys are located above the
strings and the action below the latter, with
wires or the like extending down between the

strings for the transmission of movement to

the action proper. Some of the features
thereof, however, are capable of being em-
ploved in other pianos.

The 1nvention comprises 1mproved means
for transmitting movement from the keys to
the action proper; also, an improved combi-
nation of parts mtended to hold the trans-

mitting connections in position facilitating -

the Wlthdrawal of the action-frame from the
pilano-case and the replacement of the said
action-frame; also, a novel combination em-
bracing the soft stop; also, a novel combina-
tion embraemﬁ' the belly—bar |

A convenient embodiment of the various
features of the invention is represented in the
accompanying drawings, in which -latter—

Figure 1 1s a sectional view, on a vertical
plane extending from front to rear, of a piano
containing the said embodiment of the inven-
tion. Fig. 2 is a view in detail showing por-
tion of the plate, portion of the back key-rail,
one of the steadying and guiding rods, and
one of the locking devices on the key-rail for
engagement with the said rods.  Fig. 3 isa
detall view showing in plan the free extrem-
ity of the upper radius-arm.

Having reference to the drawings, the case
in general of the body of a piano is indicated
at 1, one of the cheeks thereof being indi-
cated at 2. Two of the kevs are shown at 5
5, Fig. 1, a hammer at 6, the strings at 7, a
tuning—pin at 71, and the plate at 8. The
maln parts of the plano, so far as the same
are shown- in the drawings, are disposed and

‘to be lifted I call the ™

size of the piano to the utmost limit, as in my
application for United States Letters Patent
filed August 9, 1902, Serial No. 118,980.

Thus, as 1n the  said appllcatlon the front

edge of the plate 8 is located close to the

front of the case, bringing the said edge near

the front panel 10. . The keys 5 5 are located

above the plate 8, and for the purpose of re-

ducing the height of the piano the action is
arranged below the plate and strings, the
keys above said plate being joined operatively

with the said action by means of motion- .

transmitting connections extending through
the spaces between. the strings. The action

also 1s set back somewhat from the front ot
the case, as indicated clearly in Fig. 1, in or-

der to leave a recess below the front portion of
the plate 8 and corresponding portion of the
case sufficient to admit the knees of the person
who plays upon the instrument or to receive a
mechanical or automatic player of one of the
kinds at presentin use.  So far as the parts of
the action which are more immediately adja-
cent the hammer are concerned they may be of
any improved character. Ihaveshownin Fig.
1 an arrangement which in essential respects
1s the same as that which is at present in ex-

tensive use and needs, therefore, no descrip-.

tion herein. The jack, collectively, is desig-

| nated 11 1in the said figure, the jack-bed, form-

ing part thereof, being designated 12 for con-
venlence 1n referring to the same.

carried by the lever 14, the said lever carry-
ing the back-cateh 15 and being termed by me
the ‘“back-catch lever.” The back-catch le-
ver 14 1s actuated through the lever 16, which
from its general function of causing the jack
jack-lifting lever,” the
rearwardly-projecting arm of the said lever
16 being provided with the buttom 17, which
makes contact with the back-catch lever.

- Having reference now to the keys 5 5 and
the parts which are immediately adjacent the

same, at 51 51 are shown the pins extending
‘upward from the front key-rail, which last is

located heneath the front ends of the said
keys the upper portions of the sald pins be-

arranged. in a manner intended to reduce the | ing recelved in the slots or chambers 52 52,

The jack-
bed 12 is engaged by the capstan-screw 13,
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whichare formed in the under side of the keys,
as indicated in dotted lines in Fig. 1. At 53
53 are shown the puncheons or disks of felt
which cushion the downstroke ot the keys.
The front key-rail 54, on which the said pins
and puncheons or disks are mounted, is sup-
ported by the plate 8. The keys are shown
mounted 1in a manner which facilitates turn-
ing the same backward to uncover the parts
below the same and afford free access to such
parts. Thus each of the keys 5 5 has secured
to 1ts rear end, at the under side thereof, a
small flange 55. One end of the said flange
projects rearwardly beyvond the end of the
key and enters between forwardly-extending
lugs of a flange 56, mounted upon the back
key-rail 57, the flange 56 being attached to
the said key-rail 57 by means of a screw 58.
The tlange 55 is connected with the said lugs of
the flange 56 by means of a pivot, as 59. This
mode of mounting the keys enables them to
be swung upwardly and rearwardly upon their
pivots 59 until the parts which are located
below the keys and more or less covered there-
by are exposed and rendered accessible. The
keys may be turned baclk until the center of
oravity has been passed, after which they will

.remaln naturally in their elevated and rear-

ward positions. The latter may be determined
by contact of the shoulder at 500 on the rear
end of each key with the top of the flange 56.

In order, further, to facilitate access to the
parts below the keys and key-rails, the key-
rails 54 and 57 are mounted with capacity for
movement 1n a direction from front to rear
between the cheeks 2. The respective key-
ralls are supported by the surfaces 571 and
541 of the plate 8, upon which surfaces they
rest. Hor the purpose of steadying and guid-
ing the key-rails 57 54 they are fitted to rods
572and 542, respectively. Inconnection with
each key-rail a series of the said rods is em-
ployed, the respective series extending from
side to side of the piano. The main portion
of each rod extends horizontally, and each of
the said key-rails is bored transversely and
fitted upon the horizontal portions of the cor-
responding rods. The rods 572 serve to pre-
vent the back key-rail from tilting under the
stresses which are communicated thereto when
the keys are struck and depressed in playing
the plano.

For the purpose of holding the respective
key-rails 54 and 57 in firm contact with the
supporting-surtaces 541 and 571 of the plate,
so as to prevent the production of noise by
the vibration of the parts and also of causing
the said key-ralls to be held from undesired
transverse movement upon the said surfaces
by their frictional engagement with the latter
when not otherwise locked or held from such
moevement, the rods 542 and 572 are arranged
to be forced by spring-pressure toward the
surfaces 541 571, so as to press the under sides
of the key-rails 54 and 57 against the said sur-

775,262

faces. The spring-pressure may be variously
produced and applied; but preferably it is
produced and applied by forming each rod
with an attaching portion, whereby it 1s con-
nected with the plate, and arranging so that
in use a portion of the rod shall be placed
under tension by 1ts engagement with the key-
rail, this tension tending to carry the key-
rall 54 or 57 1into contact with the correspond-
ing surface 541 or 571. In the present case
each rod 542 and 572, at the extremity thereot,
1s bent at right angles to its length and then
1s formed into a partially-closed loop 543 or
573, the said eye or loop having a depending
screw - threaded stem 544 or 574, which is
driven into a screw -threaded hole that is
tapped in the plate 8. The height of the holes
through the key-rails above the bottom sur-
taces of said key-rails is such that when the
key-rails 54 and 57 are caused to rest upon
the surfaces 541 and 571 and are fitted upon
the horizontal portions of the rods 542 and
572 the said portions ot the rods are thereby
ralsed sufficiently from their normal positions
to slightly strain the rods at the loops 543 573,
thereby bringing the elastic power of the ma-~
terial of the rods at such loops into play.
For the purpose of locking the key-rails 54
and 57 positively in place against movement
longitudinally of the horizontal portions of
the rods 542 572 atter having been placed in
the desired position suitable locking devices
are employed. A convenient form of lock-
ing device is illustrated in the drawings, (see
more particularly Fig. 2,)it comprising amov-
able plate or strip, as 545, mounted upon the
key-rail by means of a pivot 5451, each of
the rods 542 and 572 being notched, as at 546
576, to receive the edge of the said locking
plate or strip. Kach locking plate or strip
1s movable upon its pivot 5451 on the corre-
sponding key-rail to enable 1t to move into
one of the notches of the rod upon which said
key-rall moves, so as to lock the key-railin a
olven position, or to be raised from the said
notch, so as to render the key-rail movable.
The tall of the locking device is reduced in
thickness to render 1t yielding and bears
upon the pin 5452. When the engaging end
of the locking device rests upon the upper
surface of the corresponding steadying and
ouniding rod, the tail thereot is flexed, and
thereby placed in a state of tension, so that
when the locking device comes in line with
a notch In said rod the said engaging end
springs Into the notch. A thumb-lug 1s pro-
vided upon the locking device at 5453 for
convenlence in operating the locking device.
Itach rod is provided with a notch i1n posi-
tion to be engaged by the locking device of
the corresponding key-rail when the latter 1s
In 1ts normal or operative position and with a
second notch upon another portion of the rod
for the purpose of receiving the locking de-
vice when the key-rail has been shifted out of
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its normal or operative position for the pur-
pose of permitting access to parts below which

are covered or more or less concealed by the
key-rall in 1ts normal position—as, for in-

stance, 1n order to permit tuning to be effect-
ed. Preferebly one end of each of the rods
542 and 572 is left straight and unattached in

order to enable the key-rails 54 and 57 to be

applied to the rods at such ends or removed
thereat. This enables the back key-rail 57 to
be removed and again applied whenever re-
quired after the overlyino' parts of the piano
have been removed. So, also, the front key-
rail 54 may be withdrawn or restored to place
after the key-strip 1* has been removed.

- Kor the transmission of movement from a
key 5 to the corresponding jack-lifting lever
16 1 utilize a wire 27, a post 20, adjustable as

to its length, and radius-arms 28 and 22. To |

the upper end of the wire 27 isapplied a head
or button 271, which is furnished with a pun-
cheon or disk 272, of felt or the like, making
contact with the under side of the key. The
sald head or button is rectangular in cross-seec-
tion in order to get greater extent of bearing
within the widths of the key in case the wire

should have to be located to oneside of the key. |

The wire i1s held in vertical position and guided
1In 1ts movements by means of the radius-

arms 28 and 22. The stem of the wire adja-

cent the said head or button 271 passes through
a holein the free extremity of the redms—arm
28, the puncheon or disk 973 of felt, interven-
ing between the said head and the upper side
of the said end of the radius-arm 28. For
greater convenience in applying the wire 27
and radius-arm to each other and in separat-
1Ing anc
various parts have been assembled—as, for
instance, when i1t 1s required to a,djust or
t1ighten up the support of the radius-arm 28—
the said holeisformed asanopenslotextending
inward at the end of the radius-arm, the outer
portion ot said slot being slightly eontraeted

in width, as indicated in Fig. 8, in order that | in order to place the head or button 271 atits

as the wire 1s passed transversely inward the
sides of the slot may be forced slightly apart
and may then approach each other sufﬁelently
atter the wire has reached the inner and
slightly-enlarged portion of the slot to retain
the wire in such portion. To the lower end
of the wire 27 1s applied the foot 274.. which
1s pivotally connected, as at 275, with the free
extremity of the radins-arm 22. The upper
extremity of the post 20 is pivotally connect-
ed, as at 276, with the radius-arm 22, while
the lower extremity of the said post is re-
ceived 1n a socket 161, which is formed in the
forward arm of the Jack litting lever16. The
radius-arm 28 is pivoted, as at 281, to the
flange 282, which last is secured, as by a SCrew
283, to the iron bar 284, resting in a rabbet of
the wooden cross-bar 28:) connected with the
plate. To the radins-arm 928 i 1s pivotally con-
nected, as at 286, the da,mper -carrying. arm

287,

again connecting the same after the

with the sald arm. The radius-arm 28 and
damper-carrying arm 287 are furnished with
opposing shoulders 289 and 2891, a puncheon

or disk of felt 2892 being applied to the
Through the engagement
of these shoulders the damper is operated
| to raise the same from the string on the

shoulder 2891.

adepression of the key. In order that after
the release of the key and after the damper

has again seated itself upon the string a suffi-

clent separation may be occasioned between
the shoulders 289 and 2891 to produce a cer-
tain amount of lost motion between the said
shoulders, a collar 277 is secured upon the
wire 27 immediately below the extremity of
the radius-arm 28, a puncheon or disk of felt
278 intervening between the radius-arm 28
and collar 277. As the key after being re-
leased is caused to rise by the ascent of the
transmitting connections which is occasioned
by the action of the spring 18 under the jack-
lifting lever 16, the collar 277 lifts the radius-
arm sufficiently to separate the shoulders 289

~and 2891 somewhat, as shown, after the dam-
‘per has come to rest against the string.-

The
lost motion between the shoulders aioresaid

enables.the depression of the key tobe begun
“without the resistance which

1s Incident to lift-
ing the damper, rendering the touch lighter

the shoulders making contact with each other
after the key has descended part way, when
the resistance due to lifting the damper will
not be felt. The radius-arm 22 is pivoted, as
at 221, to the flange 222, which is secured by
screw 223 to the iron bar 224, carried by the
wooden Cross - bar 225, connected with the

-plate 8. The wire 27 at an intermediate point

in its length passes between the strings 7. In
those cases in which a key does not lie tairly
vertically above the space between strings
through which the corresponding . wire 27

passes the upper portion of the wire is bent

laterally to the extent which may be required

upper end in proper position beneath the said
key. In order that the wire 27 may have the
requisite stiffness to prevent it, notwithstand-
ing the bend or inclination of the upper part
thereof from springing or becoming further
bent by reason of the pressure that isapplied

struck 1n playing, I form the said wire of a
large gage, and in order to enable the same

“to fit and work between the strings without

contact with the strings during the vibrations
of the latter I flatten the wire tor a sufficient
portion of 1ts length to clear the strings when
vibrating in all of the usual positions of the
wire. DBy the selection of wire of the proper

ogage I am enabled to flatten the portionof the
same which works between the strings. as just
described,and at the sametime securestrength
and stiffness sufficient to obviate all tendency

of the wire to spring or give way even in the

- 288 is the damper, which is connected

75

30

90

. 95.

100

105

110

II5

to the same by the key when the said key is .

120

125

130




IO

20

30

35

40

45

50

55

60

65

‘Introduced.

<%

e}

flattened portion of the same.
lower ends of the wire 27 are screw-threaded
and are received in screw -threaded holes,
which are tapped 1n the head 271 and foot
274, respectively. The adjustable post 20 is
composed of upper and lower sections and an
intermediate connecting portion 201, the said
connecting portion consisting of a section of
wire, one end of which 1s secured in the lower
section, the upper end of said wire being
serew-threaded and fitting a screw-threaded
hole which 1s tapped 1n the lower end of the
upper section. Rotation of the said connect-
ing lower portion, so as to screw the wire into
or out of the upper section, enables the post
to be lengthened or shortened as required in
practice.

The action-frame, comprising, essentially,
the bottom 26 and cheeks or standards 261,
rests npon the action-bed 32 and is introduced
into position or withdrawn by sliding it hori-
zontally upon the said action-bed. 33 is a re-
movable panel which is introduced at the
front of the space containing the action-frame
after the latter has been placed in position
and which 1s removed when 1t 1s desired to
withdraw the action-trame. The pivotal con-
nectlon of the posts 20 with the radius-arms
29 and the loose stepping of the lower ends
of the sald posts in the sockets 161 in the for-
ward arms of the jack-lifting levers 16 facili-
tates the insertion and removal of the action-
frame and action carried thereby. These fea-
tures of construction enable the lower ends of
the posts to be disengaged from the jack-lift-
Ing levers 16 by a slight relative vertical
movement of the parts suflicient to separate
the lower ends of the posts from the sockets
of the jack-lifting levers, after which the
posts may be swung about the pivots at 276
into a horizontal position in which they will
be out of the path of the action and the sup-
ports therefor, which are carried by the ac-
tion-frame, as the lattet is withdrawn or re-
For the purpose of facilitating
the withdrawal and reintroduction, as afore-
sald, means 1s provided for preventing the
wires and thelr connections after the disen-
gagement ot the posts from the jack-lifting
lever from descending into the way of the
parts which are being removed or inserted.
This means consists, mainly, of a horizontally-
movable bar, as 34: The said bar 34, which
may be termed a ‘‘locking-bar, ? is furnished

-with a rearwardly- pmJectlncr' hp 341, which

in the normal position of the bar is sufficiently
removed from the various parts of the trans-
mitting connections to permit free move-
ment of the latter to take place. When the
locking-bar 34 is pushed rearwardly, however,
the said lip passes under suitable portions of
the transmitting connections—tor example,
under lugs 9741 projecting forwardly from
the feet 2(4: whmh are connected with the
wires 27. The said locking-bar in this posi-

| 261.

"775,262

Theupperand | tion will act to prevent the said wires 27 and

connected parts from descending below their
normal positions when the posts 20 are disen-
cgaged from the jack-lifting levers 16 and de-
prived of the support vertically ordinarily af-
forded by the said levers. Inaddition to pro-
viding, as aforesaid, for locking the upper por-
tions of the transmitting connections prior to
disengagement of the posts from the jack-lift-
ing levers in order to prevent the same from
descending after such disengagement has oc-
curred I provide means for holding the said
posts in an upturned or substantially horizon-
tal position during the operations of with-
drawing and reintroducing the action-frame.
This result may be secured in various ways.
I have illustrated one way, it consisting in
providing the upper member or section of
each post with a yielding catch consisting ot
an elastic pin 202, projecting forwardly from
the said upper member or section, the said
pin being constituted of a piece of wire hav-
ing one end driven or seated in the said upper
member or section, the outer or free extrem-
1ty of the wire being formed with a head or en-
oaging portion which 1s produced by bending
the said extremity to form an eye or loop, the
said eye or loop being situated 1n a vertical
plane when the pin 1s applied to the post.
The locking-bar 34 being 1n its locking posi-
tion movement of the posts forwardly and
upwardly around their pivots 276 will cause
the latching-pins 202 to be carried up in front
of the front edge 342 of the locking-bar 34.
In the rise of the posts the heads of the pins
202 will strike against the front edge 342 of
the locking-bar 34 and be deflected torwardly
thereby. After the heads have passed the said
eclge the pins will spring backward, causing
the heads thereof to catch over the top of the
sald edge 342, thereby latching the posts 1n
upturned position out ot the way of the action
and action-frame in being moved horizontally
into and out of working position. To 1m-
prove the hold of the heads of the latching-
pins 202 with the edge 342, the latter may be
made shightly beveled, as shown, to form an
acute-angled edge.

Thesoft stop (shown at19) comprises a roll,
as shown, having the body thereof disposed
eccentrically with relation to its journals 191.
The bearings for the said journals are pro-
vided 1n flanges 192, each of the said flanges
comprising a block whichisattached by screws
193 193 to the front edge of one of the cheeks
The said block 1s formed with a slit or
slot 194, extending into the same fromits lower
end nearly to the upper end thereof, the bear-
g for the corresponding journal of the soft
stop being provided in the proximate faces of
the portions which are separated by the said
slit or slot, as shown, the sald bearing being
bushed, asat 196. At 1971sascrew by means

of which the two sides of the bearingaredrawn
together to secure the desired fit upon the jour-

70

75

380

Qo

95

100

105

ILL1O

115

120

]'25

130




10

L5

20

30

35

40

775,262

nal. The soft stop may be operated through
any sultable train of connections; but it is neec-

essary that the said train should be capable of

ready disengagement, so as to facilitate - the
withdrawal of the actlon and action-frame,

and should admit of ready.and convenient re-

connection after the action-frame has been re-
stored toits working position. In the present

instance I have shown the roll 19 provided.

with an arm 198, to which arm is pivotally

connected at 199 the depending link 200. The
lower end of . this link enters a hole 203, that

1s made vertically through the bottom 96 of
the action-frame.

the said link, and ther_ebv determines the re-
tracted position of the soft stop by making
contact with the upper surface of the felt stop

205 on the bottom portion of the action-frame.

The stop 205 and pin 204 prevent the lower
end of the link from projecting below the bot-
tom 26 of the action-frame. Hence said link
does not interfere with the movement of the
action-frame into and out of place. A hole

321 is formed vertically throuar'h the action-

bed 32. - The hole 203 in the bottom of the
action-frame registers with the said hole 321
through the action-bed when the action- frame
1S 1n 1ts proper working position. A rod.or
plunger 322 is fitted to this hole 321 in the
action-bed and has suitable operating con-
nections by means of which it may be moved
vertlcally Whensaid rod or plunger is caused
to rise, the upper end of the. same engages
the lower end of the depending link 200 and
by raising the latter turns the soft-stop roll
19, so as to raise the jack-beds 12 more or
less., and thereby vary the extent of the stroke
of the hammers as desired. In order that
the link 200 may not become disconnected

fromthe upper end of the rod or plunger 322

45

in the higher positions of the parts, asin con-
sequence of the curvilinear movement of the
upper end of the link 200 following the path
of pivot 199, and in order that by preventing

such dlsconnectlon the lower end of the link |

200 may always be caused to descend within

~ the hole 203 in the bottom of the action- bed,

55

6o

a separable pin-and-socket joint is formed on
the meeting portions of the rod or plunger
and link. Thus the pin 324 projects from

the upper end of the rod or plunger, and a

socket 325 to receive the said pin is formed
in the lower end of the link.

at 43 the belly-bar. These parts are located
beneath the strings, between the strings and
the action proper. The hammer rises past

- the front edges of the belly-bar and sounding-

board to strike the strma's

The piano, which is in part illustrated in
the drawings, is characterized by the facts
that the bridge does not oppose the hammer-

action, that the actlon is reversed in its posi- | scribed.

A pin 204, projecting lat-
erally from the link 200, limits the descent of -

O

“tion and has its hammers turned toward the

front, and that the belly-bar, too*ether with
the actlon 18 located below the strings. One
alm of the invention is to enable the hammer-
pivot to be located as near as possible to the
plane of the strings and yet retain the neces-
sary strength in the construction of the piano.

I therefore make the belly-bar of metal and
quite thin, so that thereby the strings and
hammer- pwots may be brought very close to-
gether. In order to secure the greatest
Strenﬂ'th the belly-bar is formed as a flat

| web Sl]o'htly curved along its rear side, so as
‘to resemble portion of an arch. Itissecured
by bolts 44 at its rear edge to the transverse

beam or stringer 45 and prefembly along 1ts
front edge a,lso by means of bolts 46, passing
thr0u0°h the said edge, the board- lmmg, the

70

75

86

qoundmc‘f-board and a transverse bar or strip

47 into the late The bar or strip 47 is
placed ao"amst the under side of the plate be-
tween the Jatter and the sounding-board.

In restringing it may be necessary to re-
The construction which
‘has been described herein provides for this

move the key-ra,lls

removal by enabling the front key-rail to be
drawn forward to effect the removal thereof
and the back key-rail to be moved in the other
direction. -

I lay noclaim herem to the various features
of construction, arrangement, &c., in connec-
tion with the keys and the key-mils,f inas-

~much as these form the subject of my divi-
‘sional application filed February 26, 1903 Se-

rial No. 145,157.
- I claim as my mventlon —

1. In a piano, in combination, the strings, a
key, an action operated therefrom., and trans-
‘mitting connections comprising

, essentially, a
post enga,o‘incr by one end with an arm per-
taining to the said action, a radius-arm with

which the opposite portlon of said post is piv-.

otally connected, a wire passing between the

strings, having one portion thereof pivotally

connected with the said radius-arm and the
other portion thereof receiving the pressure
of the key, and a second radius-arm having a
hole therethrough within which the said ere
is received, Substantla,lly as described.

2. In a plano, in combination, the strings, a
key, an action operated therefrom and trans-
mitting connections comprising essentlally,

post engaging by one end with an arm per-
| taining to the said action, a radius-arm with

At 4 1s the sounding-board, at 41 the sound- |
ing-board bridge, at 42 the board—-lmmﬂ' and

which the other portion of said post is piv-
otally connected, a wire passing between the
strings, having the portion thereof which
works between the strings flattened to obviate
contact with the strings, also having one por-

tion thereof pivotally connected with the said

radius-arm and another portion receiving the
pressure of the key, and a second radms -arm
having a hole therethrouﬂ*h, within which the
said wire is received, substantially as de-
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3. Ina piano, in combination, the strings, a
key, an action operated therefrom. and trans-
mitting connections comprising, essentially a
post engaging by one end with an arm per-
taining to the said action, a radius-arm with
which the opposite portion of said post is piv-
otally connected, a wire passing between the
strings, having one portion thereot pivotally
connected with the said radius-arm and the
other portion thereof receiving the pressure
of the key, and a second radius-arm having

an open-ended hole or slot within which the |

sald wire 1s received, and into or from which
1t may be passed by lateral movement, sub-
stantially as deseribed.

4. In a piano, in combination, the strings,
the key, the action, and motion-transmitting
connections intermediate the key and action
including a wire operated by the key and pass-
ing between the strings, aradius-arm by which
the said wire 1s guided at one side of the
strings, and a second radius-arm by which the
wire i1s guided at the other side of the strings,
the said second radius-arm having an open-
ended hole or slot within which the said wire
1S recelived, and into or from which 1t may be
passed by lateral movement, subst&ntmllsr as
dec:m 1hed.

In a piano, In combination, the strings.
the key, the action, motion-transmitting con-
nections intermediate the key and action in-
cluding a wire operated by the key and pass-
ing between the strings, a radius-arm by which
the said wire 1s guided adjacent the key, said
radius-arm kama‘ between collars or en-
largements on said wire, and a damper-arm
operatecd by said radius-arm with lost motion,
substantially as described.

6. In a plano, in combination, the strings,
the key, the action, motion-transmitting con-
nections intermediate the key and action in-
cluding a wire operated by the key and pass-
Ing between the strings, a radius-arm by which
the said wire 1s guided adjacent the key, said
radius-arm working between collars or en-
largements on said wire, and a damper-arm
pivotally connected with said radius-arm and
operated therefrom with lost m0t10n substan-
tmllv as cdescribed.

. In a piano, in combination, the strings,
the key, the action, motion-transmitting con-
nections intermediate the key and action in-
cluding a wire passing between the strings, a
head applied to said wire and receiving the
pressure of the key, a radius-arm by which
the said wire is gulded in its movements, a
collar on said wire between which and said
head the radius-arm is received, and a damper-
arm operated by said radius-arm with lost
motion, substantially as deseribed.

8. In a piano, 1n combination, the strings, a
key, an action operated therefrom, and mo-
tion - transmitting connections between said
key and action containing a transmitting-wire

65 passing between the strings and having the

arm pertaining to the said action, a
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portion thereof which works between the

strings flattened and thereby reduced in thick-

ness to obviate contact with the strings, and
larger 1n diameter at opposite sides of the
strings, substantially as described.

9. In a plano, 1n combination, the strings, a
key at one side of the said strings, an action
at the other side of the said strings, and trans-
mitting connections comprising essentially a
wire passing between the said strings and re-
ceiving at one side of the latter the pressure
derived from the key, a post operated by the
sald wire, located at the opposite side of the
strings from the key, and engaging with an
racius-
arm adjacent the key by means of which the
wire 1s gulded 1n 1ts movements at one side
of the strings, and a second radius-arm at the
opposite side of the strings by which the wire
and post are controlled in thelr movements,
substantially as described.

10. In a plano, in combination, the strings,
a key at oneside of the latter, an action at the
other side thereof, and transmitting connec-
tions comprising a wire operated by the said
key and passing between the strings, a radius-
arm adjacent the key by which the said wire
1s guided at one side of the strings, a second
racdius-arm at the opposite side of the strings
with which the said wire 1s connected, and a,
post pivotally connected with the said second
raclius-arm and engaging with an arm of the
said action, substantially as described.

11. In a piano, in combination, the strings,
a key at one side of the latter, the removable
action-frame and actionat the opposite side ot
the strings and motion-transmitting connec-
tions comprising a wire operated by the key
and passing between the strings, guides at
opposite sides of the said strings whereby the
wire 1s controlled i1n its movements, and the
post 1n pivotal connection with the said wire
and adapted to be swung about the pivotal
point to permit removal and replacement of
the action-frame and action, substantially as
described.

12. In a plano, in combination, the strings,
a key at one side of the latter, the removable
actlon-frame and action at the opposite side of
the strings, motion-transmitting connections
operated by the key and embracing a member
passing between the strings, and a post oper-
atively connecting with the action, the said
post having pivotal connection with the adja-

cent member of sald connections and being

adapted to be swung about the pivotal point
to permit removal and replacement of the ac-
tion-frame and action, and means to lock said
connections to prevent the same, atter disen-
cagement of the post from the action from
interfering with the withdrawal and replace-
ment of the action-frame and action, substan-
tially as described.

13. In a pilano, in combination, ‘the strings,
a key, the action, the wire passing between the
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strings, the radius-bars at opposite sides of the

said strings, the post pivotally connected with
one of the said radius-bars, and the locking-
bar to engage with a lug or projection con-
nected with the said wire to hold the connec-
tions, after disconnection of the post from the

~ action, from passing into position to interfere
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with the removal or replacement of the action,
subste,ntldllv S deserlbed -
14. In a piano, in combination, the strings,
a key the removable aetlon-frame and action,
and motion-transmitting connections compris-

Ing essentially the wire passing between the

strings and operated by the kéy, the post in
pivotal connection at one end with the wire
and at the other engaging with an arm per-
taining to the action, and. 1 means to latch said
post to retain it when turned out of the way
of the action-frame and action as the latter are
withdrawn and replaced, substantially as de-
scribed.

15. In a piano, in combination, the strings,
a key., the removable action-frame and action,
a wire passing between the strings and oper-
a,ted bV the key., a radius-arm Wlth which the
wire 1s connected at the opposite side of the
strings from the key, a post pivotally con-

"neeted with the said radius-arm and engag-

ing with an arm pertaining to the action, the
loekmﬁ'—-ber to hold the transmitting connec-

tlons from passing into the path of the action-

frame and action as the latter are being with-
drawn and replaced, and the letehmo' device
for holding the post swung to one 51de out of
the path of the action- treme and action, sub-
stantially as described.

16. In a pilano, in combination, the strings,
a, key, the removable action- freme and action,
a wire passing between the strings and oper-
ated by the key, a radius-bar with which the
wire 1s connected at the opposite sides of the

strings from the key a post pivotally con-:
| nected with the said radius-arm and engag-

ing with an arm pertaining to the action, the
loekm@-—bar to hold the transmitting connec-
tions from passing into the path of the action-
frame and action as the latter are being with-
drawn and replaced, and a latching device for
holding the post swung to one s1de out of the
path of the action-frame and action, substa,n-
tially as deserlbed

17. In a piano, in combination, the strings,
9, keV., the removable action- ireme and &Cthl’l
a wire passing between the strings and oper-
ated by tae key, a radius-bar with which the
wire is connected at the opposite side of the

strings from- the key, a post pivotally con- |
nected with the said radius-arm and engaging

with an arm pertaining to the action, the loek
ing-bar to hold the transmitting connections
frem passing into the path oi the action-
frame and action as the latter are being with-

drawn and replaced, and the latching-pin to

- engage with the said locking-bar to retain the -

post when'swung out of the path of the ac-

tion - frame and action, substantially as de-

scribed.

18. In a p1ano, in combination, the case, the
removable action-frame, the action carried

thereby, the soft stop also carried by said ac-

tion-frame, the link 200 connected with the
said soft stop, and the rod or plunger, 322,

fitted to a hole in the said case and adapted to
engage with the said link 200 when the action-
frame is in normal position in the case, sub-
stantially as deseribed.

19. Ina piano, in combination, the case, the
removable action-frame, the action carried by

sald action-frame, the soft stop also carried-

by the said action-frame, the link 200 con-
nected with the said soft stop and provided
with a stop. to limit its descent, and the rod

or plunger, 322, working in a hole in the case

and adapted to engage with the said link when
the action-frame is in normal position in the

~case, the sald plunger and link making pin-

and-socket connection with each other to pre-
vent disengagement when the rod or plunger
18 pre;jeeted to operate the soft stop, substan—
tlally as deserlbed

20. In a pilano, in combination, the strings,

the plate, the sounding-board and belly-bar

intermediate the plate and the action, and the

action having the hammer-pivots in a plane’
95

which passes V@I‘th&HV through the belly-bar,
Substentlellv as described.

21. In a piano, in combination, the strings,
the plate, the sounding-board and belly-bar
intermediate the plate and the action, and the
action beneath said belly -bar, substentmlly
as described.

22. In a piano, in combination, the strings,
the plate, the sounding-board, the
belly-bar below the soundma—boa,rd and the
action below said belly- bar and havma* the
hammer-pivots beneath the belly-bar. substan-
tially as deserlbed

23. In a pilano, in combination, the strings,
the plate, the sounding-board, the flat metal
belly-bar below the eoundmﬂ‘ boerd theaction
below said belly-bar and hevmcr the hammer-
pivots beneath the belly-bar, the transverse
beam or stringer having the rear edge of the
belly-bar secured thereto, the bar between the
sounding-board and the plate, and the bolts

.7 .
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securing the front edges of the belly-bar and

Soundmg board, the said bar, and the plate
together, SUbStal’ltI&HY as described. _

In testimony whereof I affix my signaturein
presence of two witnesses.

ROBERT S. BOWEN.

Witnesses:
CHas. F. RaANpALL,
Wirriam A. CoOPELAND.
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