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To all whony it Ml CONCErv: |
Be it known that I, ROBERT d. BOWEN, a
citizen of the United States, residing at Neow-
tonville, in the county of Middlesex, State of
Massachusetts, have invented a certain new
and useful Improvement in Fianos, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
1ngs. | |
My invention has relation to horizontal
pianos, and the present embodiment thereotf
has been designed more especially for appli-
cation to pianos of the type In which the keys
are located above the strings and the action
1z below the latter, with wires or the like ex-
tending down between the strings for the
transmission of movement to the action
proper. The broader features thereof, how-
ever, are not necessarily restricted to use 1n

;0 this precise connection.
The invention comprises improvements, as
hereinafter defined, whereby the key-bank |
:s rendered movable to afford access to the
tuning-pins or othar parts adjacent the same
25 when required, as for the purpose of tuning;
also in improvements in the manner and
means of mounting the keys upon the sup-
porting key-rail; also in the means of mount-

ing the said key-rails.

0 A convenient embodiment of the various
ion is represented 1in

5

L

|

features of the inventl
the accompanying drawings, in which—
TFigure 1 is a sectional view on a vertical
extending from front to rear of a pl-
ing the said embodiment of the
Fig. 2 is a view 1n detail show-
ing portion of the plate, portion of the back |
key-rail, one of the steadying and guiding
‘rods, and one of the locking devices on the
.0 key-rail for engagement with the said rods.
| Taving 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-
oated at 2. Two of the keys are shown at 5
43 5, Fig. 1, a hammer at 6, the strings at 7, a
tuning- pin at 71, and the plate at 5. The
main parts of the piano, 8O far as the same
ave shown in the drawings, are disposed and
arranged 1n a manner intended to reduce the
so size of the piano to the atmost limit, as 1n my |

the plate

| jack collectiv

application for United btates Letters Patent
filed Angust 9,1902, Serial No.118,980. Thus,

as in the said application, the tront edge of
the plate S is located close to the front of the
case, bringing the said edge near the front 55
panel 10. The keys 5 5 are located above

3. and for the purpose ot reducing
the height of the piano the action 18 ar-
ranged below the plate and strings, the keys
abovesaid plate being joined operatively with 60
the said action by means of motion-trans-
mitting connections oextending through the
spaces between the strings. The action also

io sot back somewhat from the front of the
case, as indicated clearly in Fig. 1, in order 65
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 per-
son who plays upon the instrument or to re-
ceive a mechanical or automatie player of one 7o
of the kinds at present in use.

S0 far as the parts of the action which are
more immediately adjacent the hammer are
concerned, they may beof any approved char-
aeter. I haveshownin Kig.lan arrangement 75
which in essential respects is tne same as
that which is at present in extensive use and
needs, theretfore, no deseription herein. ‘T'he
ely is designated 111in the said
k-bed forming part thereof be- so

for convenience in refer-
The jack-bed 12 is engaged
13, earried by the lever
14, the said lever carrying the back-cateh 10
and being termed by me the back-cateh” 85
laver. The back-catch lever 14 1s actuated
through the lever 10, which from its general
cunetion of causing the jack to be lifted I
call the < jack-lifting” lever, the rearwardly-
projecting arm of the said lever 16 being pro- 9o
vided with the button 17, which makes con-
tact with the back-catch lever.

[Having reference now o the keys 5 5 and
the parts which are im mediately adjacent the
same, at 51 51 are shown the pins extending 95
upward from the front key-rail 54, which lask
ia located beneath the front ends of the sald
kevs, the upper portions of the sald pins be-
ing received in the slots or chambers 52 952,

ficure, the jac
ing designated 12
ring to-the same.

by the capstan-screw

which are formed in the under side of the 100
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keys 5 5, as indicated in
1. At5353areshown the puncheons or disks
of felt which cushion the downstroke of the
keys. The front key-rail 54, on which the
sald pinsand puncheoasordisks are mou nted,
Is supported by the plate 8. One feature of
the invention is the manner in which the keys
are mounted, so as to facilitate turning 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 fo its
rear end, at the under side thereof, a small
flange 55. One end of the said flange pro-
jects rearwardly beyond the end of the key
and enters between forward13?-extending lugs
of a flange 56, mounted upon the back key-
rail 57, the flange 56 being attached to the
sald key-rail 57 by means of a serew 05, The
flange 55 is connected with the said lugs of
the flange 56 by means of a pilvot, as 59.
This mode of monntin ¢ the keys enablesthem
to be swung upwardly and rearwardly upon
their pivots 59 until the parts which are lo-
cated below the keys and more or less cov-
ered thereby are exposed and rendered ac-
cessible. The kevs may be turned back un-
t1l the center
ter which they will remsin naturally in their
elevated and rearward position. The latter
may be determined by contact of the shoul-
der 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 in a di.
rection from front to rear between the cheeks
2. The respective key-rails are su pported
by the surfaces 571 and 541 of the plate 8,
upon which surfaces they rest. For the pur-
pose of steadying and guiding the kev-rails
o7 54 they are fitted to rods 579 and 5412, re-
spectively. In connection with each key-rail
a series of the said rods is employed, the re-
Spective series extending from side to side of
the piano.  The main portion of each rod ex-
tends horizontally, and each of the said key-
rails is bored transversely
the horizontal portions of the corresponding
rods. The rods 572 serve to prevent the back
key-rail from tiltine under the stresses which
are communicated thereto when the keys are
struck and depressed in playing the piano.
For the purpose of holding the respective
key-rails 54 and 57 in firm contact with the
Supporting-surfaces 541 and 571 of the plate,
80 as to prevent the production of noise by
the vibration of the parts and also of causing
the said key-rails to be held from undesired
lransverse movement upon the said surfaces
by their frictional engagement with the lat-
ter when not otherwise locked or held from
such movement, I arrange the rods 542 and
972 to be forced by spring-pressure toward
the surfaces 541 and 271, g0 as to press the
under sides of the key-rails 54 and o7 against,
thesaidsurfaces. Thesg pring-pressure may be

variously produced and applied; but prefer- |

dotted lines in TFig. |

of gravity has been passed, af-

and fitted upon

T4LR,5./3

ably it is produced and applied by forming
each rod with an attaching portion, whereby
15 I8 connected with the plate, and arranging
0 that in use a portion of the rod shall be
placed under tension by its engagement with
the key-rail, this tension tending to carry the
key-rail 54 or 47 into contact with the corre-
sponding surface 541 or 571. In the present
case each rod 542 and 572 at the extremity
thereof is bent at right angles to its length
and then is 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 S. The helght of
the holes through the key-rails above the
bottom surfaces of said key-rails is such that
when the key-rails 5+ 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 of the rods
are thereby raised sulliciently from their nor-
mal positions to slightly strain the rods at
the loops 543 573, thereby bringing the elas-
tie power of the material of the rods at such
loops into play. Ior the purpose of locking
the key-rails 54 and 57 positively in place
against movement longitudinally of the hori-
zontal portions of the rods 542 572, after hav-
ing been placed in the desired position, suit-
able locking devices are em ployed. A con-
venient form of locking device is Hllustrated
inthedrawings, (see more particularly Fig,2,)
1t comprising a movable plate or strip, as
945, mounted upon the key-rail by means of
a pivot 5451, each of the rods 542 and 572
being notehed, as at 546 970, to receive the
edge of the said locking plate or strip. Kach
locking plate or strip is movable upon its
Pivot 5451 on the corresponding keyv-rail to
enable it to move into one of the notehes of
the rod upon which said key-rail moves, so
as to lock the key-rail in & given position, or
to be raised from the said notch, so as to
render the key-rail movable. The tail of the
loeking device is reduced in thickness to ren-
der it yielding and bears upon the pin 5452,
When the engaging end of the locking de-
vice rests upon the u pper surface of the
corresponding steadying and guiding rod,
the tail thereof is flexed, and thereby placed
1n a state of tension, so that when the lock-
Ing device comes in line with s noteh in
sald rod the said engaging end springs into
the noteh. A thumb-lug is provided upon
the locking device at 5453 for convenience
In operating the locking device.
18 provided with a notch in position to be en-
gaged by the locking device of the correspond-
Ing key-rail when the latter is in its normal
Or operative position, and with a second
notch upon another portion of the rod for tho
purpose of receiving the locking device when
the key-rail has been shifted out of 1ts nor-
mal or operative position for the purpose of
permitting access to parts below, which are
covered or more or less concealed Ly the key-

Kach rod
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+ail in its normal position—as, for instance,

in order to permit tuning to be effected.
Preferably one end of each of the rods 542 and

579 ig left straight and unattached, as shown
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‘n the drawings, in order to enable the key-
rails 54 and 57 to be applied to the rods ab
such ends or romoved thereat. This onables
the back key-rail 57 to be removed and agaln
applied whenever required after the overly-
ing parts of the piano have been removed.
So, also, the front key-rail 54 may be with-
drawn or restored to place after the key-strip
1* has been removed.

The means employed for the transmission
of movement from a key & to ine correspond-
ing jack-lifting lever 16 forms no parbof the
present invention. In the drawings 1 have
represented a wire 27, a post 20, adjustable as
to its length, and radius-arms 28 and 22. T'he
upper end
a2 head or button 271, whichist arnished with
a puncheon or disk 272, of felt or the like,
making contact with the under side of the
key. The wire is held in veriical position
and guided in its movements by means of the
radius-arms 28 and 22. Thestem of the wire
adjacent the said head or button 271 passes
through a hole in the iree extremity of the
radius-arm 28, the puncheon or disk 273 ot
folt intervening between the said head and
the upper side of the said end of the radius-
arm 28. To the lower end of the wire 27 18

‘applied the foot 274, which latter is pivotally

connected, as at 275, with the free extremiby
of the radius-arm 22. The upper extremity
of the post 20 is pivotally connected, as ab
976, with the radius-arm 22, while the lower
oxtremity of the said post 18 received 1n &
socket 161, which is formed in the forward
arm of the jack-lifting lever16. ‘i'he radius-
arm 28 is pivoted, as at 251, to the flange
982, which last is secured, as by a serew 239,
to the iron bar 284, resting in a rabbet of the
wooden cross-bar 285, connected with the
plate. The radius-arm 22 is pivoted, as ab
921, to the flange 222, which is secured by
serow 223 to the iron bar 224, earried by the
wooden cross-bar 229, connected with the
plate 8. The wire 27 at an intermediate point

in its length passes bLetween ihe strings 7.
In those cases in which a key does not lie

fairly vertically above the space bhetween
strings through which the corresponding wire
97 passes the upper portion of the wire Is
hent laterally to the extent which may be re-
quired in order to place the head or button
971 atitsupperend in proper position beneati
the said key. Inorder thatthe wire 27 may
have the requisite stiffness to prevent it, not-
withstanding the bend or inclination of the
upper part thereof, from springing or becom-
ing farther bent by reasoin of the prossurs
that is applied to the same by the key when
the said key is struck in playing, the said
wire is formed of a large gage, and in order
to enable the same to fit and work between
the strings without contact with the strings

of the wire 27 has applied thereto.

key,

r r
A
LVEN

i during the vibrations ol the latter the wireis

Aattened for a sufficient portion of its length
‘o clear the strings when vibrating In all of
the usual positions of the wire. The upper
and lower ends of the ‘wire 27 are SCIOW-
threaded and are received 1n screw-threaded
holes, which are tapped in 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 &
cection of wire oneend of which is secured in

the lower section, the upper end of said wire

being screw - threaded and fitting a screw-
threaded hole, which is tapped in the lower
end of the upper section. Rotation of the
saidlower portion, so asto 8Crew the wire 1nto
or ont of the upper section, enables the post
to be lengthened or shortened, as required in
practice. |

in restringing it may be necessary to re-
move the key-rails. The construetion which
has been deseribed herein provided for this
removal by enabling the front key-rail to be
drawn forward to effect the removal thereot
and the back key-rail to be moved in the
other direction.

The features in general which are shown
:n the drawings, ineluding the means of
transmitting motion from the keys to the ac-
tion herein described, form the subject of
claims in my application for United States
T otters Patent for improvement 1n pianos,
Gled November 21, 1902, Serial No. 132,183,
of which the present case is a division.

T elaim as my invention—

1. In a piano, in combination, the key-
rail, the key, and the flange secured to the
voar end of the key and mounted in connec-
ion with said key-rail by means of a pivot
located beyond the rear end of said key, the
said ond having a stop to engage the rear end
of the key and support it in an upright posi-
tion, substantially as described.

9. In a piano,in combination, the key, the
flange secured to the said key and projecting
beyond the rear end of thesame, the key-rail,
the flange attached thereto and having the
Grst- mentioned flange connected therewith
by a pivot located beyond the rear end of the
the said end having a stop to engage
he rear end of the key and support 1t in an
upright position, substantially as deseribed.
3. In a piano, in eombination, the keys, a
koy-rail on which the said keys are mounted,
and a support on which said key-rail 18 mov-
able to enable the key-bank to be shifted
rearward in the piano from the normal posl-
tion thereof, 1o afford access to parts below
the same, substantially as described.

4. In a piano, in combination, the strings,
the tuning-pins, a suppors therefor, and the
key-bank overlying atb the front thereof the
said tuning-pins and movable rearwardly 1n
the pianc from tho normal position thereot
to afford aceess to the tuning-pins, substan-

| tially as described.
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5. In apiano, in combination, the keys, the
movable back key-rail on which the said keys
are mounted, and the movable front key-rail

beneath the forward portions of the keys, the

sald key-rails and keys being movable rear-
ward in the piano from the normal positions
thereof, substantially as described.

6. In a piano, in combination, the action,
devices for transmitting motion thereto from
the keys, the strings, the tuning-pins, and a

key-bank extending above the taning-pins

and movable rearwardly to afford access to
the same, substantially as desceribed.

7. In a piano, in combination, the action,
motion-transmitting connections therefor ter.
minating adjacent said keys to receive the
pressure of thelatter, the strings, the tuning-
ping, and a key-bank overlying said conneec-
tions and tuning-pinsand movable rearwardly
to afford access to the tuning-pins, substan-
tially as described. -

3. In a piano, in combination, the action,
motlon - transmitting connections therefor
having heads or buttons to be engaged by the
keys, the strings, the tuning-pins, and a key-
bank overlying said heads or buttons and
tuning-pins, and movable rearwardly to af-
ford access to the tuning-pins, substantially
as described.

J. In a piano, in combination, the keys, a
key-rail, movable substantially as described,
and the rods passing through openingsin the
key-railand along which the key-rail is adapt-
ed to slide, substantially as described.

10. In a piano, in combination, the keys,
the front and back key-rails, movable sub-
stantially as described, and the rods passing
through openings in the respective key-rails
and along which the latter are adapted to be
moved, substantially as deseribed.

11. In a piano, in combination, the keys, a
key-rail, a support on which said key-rail is
mounted, and the steadying and oulding rods
passing through openings in the key-rail and
along which the key-rail is adapted to slide,
substantially as described.

12. In a piano, in combination, the keys,

-the front and back key-rails, a support on

which said key-rails are moanted, and the
steadying and guiding vods passing through
openingsin therespective key-rails and along
whichthelatter are adapted to be moved, sub-
stantially as described.

13. In a piano, in combination, the keys, a
key-rail, a support on which said key-raii is
mounted, and a steadying and guiding rod
lengthwise of which said key-rail is movable,
operating under spring-pressure against the
key-rail, substantially as described. |

14. In a piano, in combination, the keys,
key-rail, a support on which said key-rail is
mounted, and a steadying and gulding rod
fitting an opening through said key-rail,along
which the key-rail is movable, and operating
under spring-pressure to hold the key-rail
pressed against the support, substantially ag
deseribed.

il
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15. In a piano, in combination, the keys, &
key-rail to which the rear portions of the keys
are pivotally connected, a support on which
sald key -rail is mounted, and a steadying
and guiding rod fitting an opening through
sald key-rail,along which the key-rail ismov-
able, and operating under spring-pressure to
hold the key-rail pressed against thesupport,
substantially as deseribed.

16. In a piano,in combination,the front and
back key-rails,asupport therefor,and steady-
ing and guiding rods lengthwise of which the
sald key-rails respectively are movable, op-
erating under spring-pressure against the re-
spective key-rails, substantially as deseribed.

17. In a piano, in combination, the keys,
front and back key-rails, a support for said
key-rails, steadying and guiding rods fitting
through openings in the respective key-rails,
along which the latter are movable, and op-
erating under spring-pressure to hold them
pressed against the support, substantially as
described.

13, In a piano,in combination, the keys, a
key-rail, a support on which said key-rail is
mounted, and an elastic rod attached by one
end to said support, along a portion of which
rod said key - rail is movable, and exerting
Spring-pressure upon the key-rail to press it
towarditssupport,substantially as deseribed.

19. In a piano, in combination, the keys, a
key-rail, a support on which the key-rail is
mounted, and the elastic rod, attached to said
support, having the loop and bend and the
portion along which the key-rail slides, the
sald rod aecting to bear the key -rail with
Spring-pressure against the su pport, substan-
tially as deseribed.

20. In a piano, in combination, the keys,
the front and back key-rails, a support on
which the key-railsare moun nted, and the elas-
tic rodsattached to the saidsn pport,each hav-
ing a loop and bend and also having the por-
tion along which the corresponding key-rail
slides, the said rods acting to bear the key-
rails with spring-pressure against the sup-
port, substantially as described.

21. In a piano, in combination, the keys, a
key-rail, a support on which said key-rail is
movable to enable the keys to be shifted rear-

‘ward to afford access to parts adjacent the

same, and means to lock the key-rail in place,
substantially as described. o

22. In a piano, in combination, the keys, a
key-rail, movable to enable the keys to be
shifted to afford access to parts adjacent the
same, & steadying and guiding rod operating
under spring-pressure against the ltey-rail,
and means to lock the key-rail in position,
substantially as deseribed.

25. In a piano, in combination,

the keys, a

key-rail, a support on which said key-rail is
mounted, a steadying and guiding rod fitting
an opening through said key - rail,
which the key-rail is movable,
ing to hold the key-rail pressed
L support, and locking means

along
and operat-
against the

to retain the
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“key-rail 1In position, substantially as de-

scribed.

24, In a piano,in combination, the keys, a
key-rail, on which said keys are mounted,
movable rearwardly to afford access to adja-
cent parts, a rod along which said key-rail
moves, and locking devices connecting the
key-rail and rod to retain ihe formerin post-
tion, substantially as described. |

95. In a piano, in combination, the keys, &
key-rail on which said keys are mounted,
movable to afford access to adjacent parts, a
rod along which said key-rail moves, and
latching or locking devices carried by the
key-rail and engaging with the rod to retain
the key-rail in position, substantially as de-
sceribed. ~

26. In a piano, in combination, the keys, a
key-rail on which said keys are mounted
movable to afford access t0 adjacent parts, a
rod along which said key-rail moves, having
notches at points corresponding with the dif-
ferent positions of the key-rail, and latehing
or locking devices carried DY the key-rail to
engage with the said notehes, substantially
as described.

97. In a piano, in combination, the keys, &
key-rail on which sald keys are mounted, a
support on which said key-rail is movable ©0

afford access to adjacent parts, & notehed

steadying and guiding rod operating under

-~y

i

5

spring-pressure to hold the key-rail agalnst
the support, and latehing or locking devices
carried by the key-rail to engage with tho
notehes of the rod to hold the key-rail in 1ts
different p ositiong,substantially as deseribed.

98. In a piano, 1n combination, the keys,
the front and back key-rails, & support on
which the said key-rails are movable to shift
the key-bank and thereby afford access to ad-
jacent parts asfor tuning,steadying and ould-
ing vods operating under spring-pressure to
hold the key-rails against the support, and
latching or locking devices engaging with
the notehes of said rods 1o hold the key-rails
and keys in their normal position and in the
position for tuning, respectively, substan-
tially as described.

99. Ina piano,in combination,the key-rail,
movable substantially as described, the guild-
ing and steadying rods, a support, said rods

‘being fixed to one of said parts and passing

through holes in the other thereof, and the
keys mounted upon the said key-rail, sub-
stantially as described.

Tu testimony whereof I allix
in presence of two witnegses. .

ROBERT S. BOWEN.

my signature

Witnesses: |
Cmas. F. RANDALL,
WILLIAM A. COPELAND.

35

40

45

50

55




	Drawings
	Front Page
	Specification
	Claims

