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OF NORFOLK, VIRGINIA.

MUSIC-LEAF TURNER.

SPECIFICATION forming part of Letters Patent No. 794,126, dated July 4, 1905.
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To all whom it may concern:

Beitknown thatI, SLaATER CowART Straw, a
citizen of the Umted States, residing at NOI-

folk, in the county of Norfolk and the State

10

20
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35

40

45

of Vn ginia, have invented a new and useful

Musm Teat LTurner, of which the following
1S a specification.

‘T'his invention relates to an attachment es-
pecially designed for use on pianos, though
not limited to use in combination with such
instruments, the object of which is to turn the
leaves of a musical composition, either in book
or sheet form.

An object of the invention is to Dromde
such an attachment which can have its oper-
ating mechanism in the main incased within
the musical instrument to which it is attached
and of which 1t 1s practically a part.

A further object is to provide means for op-
erating the mechanism, or for setting free
springs which will operate it, within easy
reach of the hands and feet of the player, and
by thus dividing the operative means between
foot-pedals and hand-stops a multiplicity of
either, which would be confusing to the player,
18 avmded and the entire mechamsm 1S con-
trolled by- two pedals and two stops.

The invention consists in the novel features
of construction and combination of parts here-
inafter described, particularly pointed out in
the claims, and shown in the accompa,mrlnﬁ*
drawings, in which—

FIO‘HI‘G 1 1s a perspective view of a plano
parts belnﬂ' brokenaway and having my music-
leaf turner applied thereto. FIO' 218 a ver-
tical section taken through the %oundmo* and
key boards and showing the posifion occupled
by the various parts of my device with refer-
ence to the sounding-board and keyboard of
the piano. Fig. 3 is a longitudinal section
through the casing containing the finger-mov-
ing mechanism and carrying “the leaf- turning
hncr'ers, the fingers being shown in plan Fw‘s
4 and 5 are detall perspective views of the
finger-tripping slide. Fig. 6 is a detail sec-
tional view. Fig. 7 1s a transverse section
through the casing and tripping-slide. Fig.
8 1s a section on the line 8 8 of Fig. 8, the
slide being omitted. Figs. 9 and 10 are de-

50 tall views, partly in section, showing the man-

| ner of pivoting the fingers.

Fig. 11 1s a side
view of the finger- tr1pp1n0' sllde., partly in
‘sectlon, an outer cover-plate being removed.
Fig. 12 1S a view 1n elevation of the leaf-turn-
ing fingers and the actuating mechanism, the
casing beingin section. Fig.13isa vertical sec-

tion throucrh the casing containing the mech-

anism mclosed within the plano-case. TFig.

14 1s an irregular sectlon on the line 14 14 of
Fig. 13. Flcr' 15 18 a section on the line 15
15 of Fig. 13 Kig. 16 1s a detail perspective
view of various portlons of the mechanism
shown in plan in Fig. 138, the various parts
being detached from the casing and from each
other. Fig. 17 is a front face view of the
musm-rack and casing carried by pla,no Kig.

18 1s a partial end view. Fig. 191isa detful
view, partly in section, showmcr the manner
of locking the end rack- b&rs to the ﬁno‘er -car-
rying casing. Fig. 20 is a plan view of the
pedals controllmw the finger-actuating mech-
anism. KFig. 21 is a Vertmal elevation of the
pedals, the piano-casing being shown in sec-
tion. Fig. 22 1s a section on the line 22 292 of
Fig. 20. Fig. 23 1s a side elevation of the
hand - Operated release mechamsm arranged
under the keyboard of the piano, shown 1n
section, the release being actuated by the
right hzmd HFig. 24 1s a plan view of the at-
tachment shown in Fig. 23. Fig. 25 1s a de-
tall perspective view of the attachment con-
trolled by the left hand. Figs. 26, 27, 28,

and 29 are detail views of pulley holdmcr
brackets.

The above-described invention will be more
clearly understood by bearing in mind that
the leaf-turning fingers are carried by an ex-
terior casing mounted upon the front of the
piano A and actuated by spring -actuated
mechanism arranged in the said casing, and
the action of the S&ld mechanism is 1ecrulated
by mechanism carried in an interior casing
arranged in the rear of the soundmo*-board
A’ and which i 1s controlled by foot and hand
operated attachments projecting from the
front of the piano below the keyboard

In Fig. 1 of the drawings the piano A car-
ries above the keyboard a Specmlly-construct-
ed music-rack B, and above the music-rack is

| arranged the casing C, carrying the leaf-turn-
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2

ing fingers ', the rack B depending from the
casing C and being adjustable with reference
to the casing C. | |
The operation of the various parts will be
best understood by first considering in detail
the mechanism carried by the casing D, ar-
ranged within the pilano-case. Sliding in
vertical guideways D', arranged in the casing
D, is a block D? having on opposite sides
wedge-shaped rack-teeth D°, all of which are
downwardly inclined. Iyes are attached to
each end ot the block D°, and to these eyesare
secured cables D* and D?, the cable D* extend-
ing upwardly through an opening in the top
of the casing and passing over a pulley D',
carried upon the top of the casing D. The
cable D)’ extends downwardly and passes over
the pulley D, one of a number secured in the
lower portion of the casing D, and passes out
through an opening D°, formed in the lower
portion of the casing D. Arranged within
the casing and parallel to the block D? is an
open rectangular slidable frame having eyes
carried in its upper and lower end members,
and this frame K 1s adapted to be moved ver-
tically, and pivoted between the side members
of the frame K is a pawl ', wedge-shaped, and
a curved spring K7, carried by the lower end
member of the frame K, normally holds the
pawl K 1n engagement with one of the rack-
teeth D° of the block E*. A coil-spring E’ has
its upper end secured to a block E!, carried
by the casing D, and 1ts lower end is connect-
ed to the eye carried by the upper member of
the frame I£. To the eye carried by the lower
end member of the frame E is connected the
cable ¥, which passes downward and over the
pulley E' and thence out the opening D?, par-
allel to the cable D°.  On the opposite side of
the block D*from the frame E there is pivoted
within the casing D a pawl F, the lower end
of which is adapted to engage the teeth D’
formed on that side of the block D? and the
upper end ot the pawl is curved, and when
the lower end is in engagement with a tooth
D the curved upper end projects over a suit-
able slot, channel, or guideway in which a
block F' is adapted to slide, and the block T
has a-beveled lower end ¥, adapted to enoage
the curved end of the pawl F and to force the
pawl I¥ out of engagement with the teeth D?,
a spring I’ bearing on the lower end portion
of the pawl F'and tending to normally hold the
same 1n-engagement with the teeth D?. Aneye
of the usunal kind is secured to one side of the
block ¥, and to this eye is secured an end of a
cable I, which extends downwardly and over
a pulley I and thence outwardly throueh the
opening D®. The paw! E' is also rounded upon
one side adjacent its upper end, and when its
lower end is In engagement with a tooth I)* the
rounded end portion of the pawl is projected
over a sultable channel-way in which slides a
block (r, similar in construction to the block
F’. A coil-spring (¢’ is secured at its lower

794,126

end to a suitable block carried by the casing
D below the block (, and at its upper end it
1s secured to an eye carried by the lower end
of the block (. 'The upper end of the block
(x 1s beveled and 1s adapted to engage the up-
per end portion of the pawl B and force the
lower end of the said pawl out of engagement
with the teeth D°. To an eye carried by the
side of the block is secured a cable (°, which
passes upwardly and over a pulley G’ and
thence downwardly and over a pulley G* and
thence outwardly through the opening D"
The upwardly-extending cable D* extends to
the casing C, and the cables E° and I run to
the right and left pedals, respectively.
Retferring more especially to Iigs. 20, 21,
and 22, 1t will be noted that within the piano-
casing A is arranged on the floor of said cas-
ing a bracket H, comprising a base-plate and
parallel upwardly-extending arms at each cor-
ner of the plate. The foot-pedals H' and H”
are pivotally hung adjacent their inner ends
on a pintle I’ carried by the rear arms of
the bracket . The forward arms project
above the pedals and on each side of same, and
in these armsare journaled the ends of a shatt
H*, on which are mounted idle pulleys H°.
Eyes are inserted in the upper face of the
pedals adjacent and in advance of the pulleys,
and the cable E’ runs over one of these pulleys
and is connected to the eye carried by the
rieht-hand pedal H', and the cable F' runs
over the other pulley and is connected to the
eye carried by the pedal HF on the left-hand
side. It will be noted from Fig. 22 that the
portion of the pedals within the casing A are
angled 1n cross-section, the angled portion of
the pedal H® overhanging or overlapping that
of the pedal H', the latter being the main
pedal and capable of independent operation;
but when the pedal I1” is depressed both pedals
are actuated. The pedals project through a
sultable opening in the piano-casing « and ex-
terior of same may have any desirable con-
ficuration. |
The casing C 1s connected In any desired
manner to the front of the piano-casing and ad-
jacentthe upper edge or top of thesame. The
casing C has an opening C° formed in its front
and intermediate its ends, and in this opening
1s arranged vertically a shaft C°, and on this
shatt, which 1s fixed, 1s arranged alternately
the fingers C and cups or bearings C. One
side, preferably the lower side, of each finger
(M is recessed, as shown at C°, the shatt C? pass-
ing through the recesses.
are arranged on the shatt, the cups resting on
one of the fingers and projecting into the re-
cess of the adjacent finger, and in each cup is
arranged a spring C’, one end of which is se-
cured in an aperture formed in the shaft C*
and the opposite end being secured 1n the wall
of the cup C’. Each cup isalso formed with
a lug ', which projects into a supplemental
recess or socket tormed 1n the wall of the re-
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cess C°. By this arrangement each finger is
independent of the other and may be swung
pivotally on the shaft C* without having a
tendency to move the other fingers. When a
finger 1s swung, however, out “of its normal
p031t1011 which is shown in Fig. 3, the spring
C°, arranged in the cup C*, connected to the

said ﬁno'er by means of the projecting lug (7,

1S tmsted on the shaff, and when the foree a.c-
tuating the finger C is removed the tension
of the Spring (J returns the finger C' to its
normal pOSItlon

The fingers C' are of: varying lengths, as
shown in Fm‘s 1and 17, and are angled, their
outer free end portlons e*ctendmo' down-
war dly, and to the lower end of e‘wh finger,
the fingers all terminating in the same hou—
zontal plane is secured a spring-clip C',
adapted to engage the leaf of music to be
turned. The inner end of each finger ' isin
the shape of an arrow-head and is provided
with a beveled edge C°. To actuate these fin-
gers singly and successwely, I arrange in the

casing C a sliding plate J, which has one side |

cut away to form a series of steps J’, each step
being beveled and adapted to coact with the
beveled edge C’ of one of the fingers /. The
plate J is fwranwed on edge, and the steps are
so formed that the irst or upper step will en-

gage the upper or longest of the fingers
and the lowest and shortest finger C will be
engaged last. = In order that the plate J may
slide smoothlv, 1t 1s provided with double
sicles or flanges J* those along the upper

edge of the p]ate extendmﬁ' the entire length

of the plate and those- alonﬂ the lower edﬂ"e
from the rear end of the plate to a point ad-
jacent the lowest and rearmost step J’. The

flanges J” along the upper edge are spaced

apart by the skeleton fr ame oJ°, 5 and between
the two flanges are arranged sets of rollers
J* and J°, the rollers J* being of greater di-
ameter than those upon the opposite side of
the frame J® and marked J°. A roller or
disk J° is also mounted between the lower set
of flanges corresponding to the rollers J°, and
1011@19 J" are carried between the said ﬂancres
corre%pondmw to the rollers J*. By refer-
ring to the sectional view in Fig. 7 it will be
noted that the plate J lies ad]acent the front
sidle of the casing C. By means of parallel
cleats K, secwed to the inner sides of the
casing.C, grooves are formed, in which run
the 1ollers just described, the smal]el rollers
J° and J° running between the cleats K, car-
ried by the front plate of the casing, and the
larger rollers J* and J" extending to and run-
ning 1n the grooves or @uldewaysiormed by
the cleats K, carried by the rear side of the cas-

ing C. The plate J carries on its inner side
a, bloch L, having eyes connected thereto, and
the cable D*is br ought into the casing over a
pulley L/ and connected to one eye of the
block L. A coil-spring 1? is connected at

one end to the other eye of the block L and |

———

&3

at 1ts opposite end is secured in the end of the
casing O to the rear of the plate J.
Blocks M are carried by the ends of the cas-

ing C and are grooved, as shown at M’, per-

foratlons M* bemO* formed between the
grooves. A music-rack B has vertical side
members N, provided with shoes N’, adapted
to slide in the grooves M’, the edges of the
grooves being undercut. The side members
of the rack B are also perforated to aline with
the perforations in the blocks M and carry
spring-pressed hook members N? having ends
a,dapte(f
the said
the perforations M®. The rack B can there-
fore be adjusted a varying distance from the
case of the piano A for a purpose to be here-
mafter specified. The muglc, -rack also car-
ries a central vertical bar N ha,vmo‘ ratchet-
teeth formed thereon. The music- rest N*,
carried by the rack B, is slidable upon the
vertical members of the rack and carries a
paw] or hook member N°, similar to the hook
members N which has a hook end adapted
to project through a perforation in the rest
N* and engage the teeth in the bar N2 there-
by locking the music-rest N* in its adjusted

position.

The leaf-turning mechanism is operated bV
the pedal heretofore described; but it is also
necessary to provide for turninﬁ' back all or
any of the leaves, either when the piece has
been finished or when it has been partly
played through and it is necessary to repeat
one or more of the pages already played.
This is provided for by two pleces of mech-
anism operated by the right and left hands,
respectively, and which control mechanism
already described in connection with cadsing
D. On the under side of the keyboard with-
In easy reach of the left hand of the player

'jU

75

to pass through the perforatwns in
side members of the rack and engage
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I secure a bracket O, having a central de- .

pending rib, which carries a sleeve 0. A
piston or plunger O° considerably longer
than the sleeve, 1s adapted to slide in the
sleeve and carries on its outer end a circular

110

disk or head O°, which serves as a handle to |

be grasped by the fingers. The inner end of
the piston is formed with an eye, and to the
same 18 secured  the upper outer end of the
cable G*
right of the player is secured a metal bracket-
frame P, from the inner end of which de-
penas a stud or pivot-pin P’. Adjacent the
forward end of the bracket-frame one of its
arms carries a depending stud P? on which
1s mounted a pulley P°. Anopenr ectancrular
frame P* depends from the bracket, the frame
being curved on the arc of a circle and forms
a slideway for a lever P°. The 1nner end of
this lever 1s pivoted to the pin P’ and adjacent
1ts outer end carries on the side a vertically-
arranged disk P°, adapted to be pressed by

115
Under the keyboard and to the
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the thumb A 0011-Sprmcr P7? is secured at

one end to a pin projecting downwardly from
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an arm of the frame PP and at its opposite
end to the lever P° and normally holds the
lever to the lett-hand end of the frame P'—
that 1s, the end adjacent the player. The
outer end portion of the cable D’ passes over
the pulley P’ and is secured to the lever P
The various cables in passing from the cas-
ing D to the front of the piano are passed
over sultably-arranged pulleys held in brack-
ets, as shown at Q in Fig. 26, S in Figs. 28
and 29, and at R in Fig. 27. As the bracket
R carries all of the cables, it may be stated
that the pulley R’ carries the cable I to the
main or right-hand side pedal, the pulley R’
the cable It* to the left or reversing pedal,
the pulley R’ the cable G* to the 1619%81110*
device, and the pulley R* the cable D’ to the
release-control stop.

Having described the various parts in tull,
their operation may be briefly summed up as
follows: Assuming that the parts are asshown
in the drawings, by pressing down the main
pecal H' the frame K in the casing D is drawn
downward by the cable I&°, and the pawl E’
engages a tooth D? of the block D*and forces
the block one step downward, and the tooth
D’ on the opposite side of the block D* to the
step engaged by the pawl K is engaged by
the p‘ml F, and when the spring E’ draws up-
ward the frame If on removal of the foot from
the pedal the block D®is held from returning
to its normal position by the pawl K. It is
obvious that by repeated movements of the
foot, the block D®is successively moved down-
wardly step by step, and each of these down-
ward movements exerts a pull upon the cable
D*  As this cable is connected to the sliding
plate J in the casing C, each downward step in
the movement of the block D® ] imparts a for-
ward step to the plate J, and each of these
StLpS on the part of the pl.mte J brings a step
J' into engagement with one of the [moels ',
which is for (,ed through an arc of approxi-

mately one hundred and eighty degrees and

1s held 1n such position against the torsial pull
of the spring C' by pressure of the plate J.
In the drawings 1 have shown a device with
six of the ﬁngms C' and of course an equal
number of steps on the plate J and of teeth
on each side of the block D? but it will be
obvious that any number can be employed
within reasonable limits. When the compo-
sition has been finished or it is desired to turn

‘back to a former page, the left pedal H*is de-

pressed, and this also depresses the right or
main pedal H', so that cables I and F* are
hoth acted upon. The cable I* draws down
the bhlock F', which strikes and throws the

pawl I out of engagement with the teeth D?:
but as the block E has also been drawn down-
ward the block D*is held in position and does
not immediately fly back, ther eby turning the
pages instantaneously and running the r lSL of

use with musice in bools
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but as the pedal II° is pressed down the plun-
oer-head O’1s grasped by the fingersand drawn
outward, and through the medium of the ca-
ble G* the block & is drawn upward and, strik-
ing the pawl E' adjacent its upper end, re-
leases the same from engagement, with the
teeth D*of the block D% It will be noted that
as the block D*is moved downward the slack
in the cable D’ is taken up by the spring P’
gradually throwing the lever P’ to the left;
but 1t will be understood that the spring P'1s
not strong enough to have any appreciable
effect on the action of the spring 1. The
right hand in the meantime grasps the disk or
handle P" and permits the same to be gradu-
ally drawn back to its normal position, and
the leaves are thus turned back as slowly as
desired, and the backward movement may be
stopped at any point desired by releasing the
pedal H*. When all of the pages are to be
turned back, it 1s not necessary to retain the
foot on the pedal H®, as it will be noted that
the bracket H is pivoted at its rear end on the
plate " its forward end swings on the seg-
mental wear-plate H', and tho opening A”,
from whence the levers H' and H® project, is
reduced in height at one end, as shown at A®,
and by means of a lateral pressure on the ped-
als they are swung info this reduced portion
of the opening A*and held in their denresse
position.

Ifrom the above description 1t will be noted
that the turning of the leaves is under
control of the player, not only as to the di-
rection in which they are turned and the num-
ber turned, but in turning them back they
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can be turned quickly or slowly, as may be

desired, and all may be turned back or only
a portion of them.

It 1s obvious that the cables may be of cord
or wire, that pulleys may be placed as may be
found nece%smy In various makes of pianos,
and that weights might be substituted for
some ot the springs without departing from
the spirit of my invention. It will also be
obvious that themusic-rack B can be adjusted
outwardly to accommodate books of varying
thickness and vertically to adjust the rack for
and sheet form.

Having thus fully deseribed my invention,
what I cl‘um as new, and desire to secure b*,
Letters Patent, 1s—

1. A device of the kind deseribed compris-
ing a casing acdapted to be secured to a piano,
sald casing having an opening in the front
thereot, a shaft secured vertically in the open-
1ng, a plurality of leat-turning fingers loosely
mounted In vertical alinement on the said
shaft, each finger being recessed adjacent the
shaft, a plurality of cups loosely mounted on
the shaft and alternating with the fingers,

cach cup extending in the recess of a finger,
a spring arranged in each cup, the said spring

tearing them and malking more or less noise; | hﬂVIDO‘ one end secured to the cup and the
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Jeaf-turning

‘opening, springs adapted to normally hold
the fingers adjacent the side of the casing to
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other end to the shaft, means connecting the
cups and fingers, and means for successively
moving the said fingers. '

2. The combination with a plano, of a cas-
ing having an opening therein, a plurality of
ingers having their inner ends
projecting into the said opening, a slidable
finger-tripping plate having a series of steps
formed on one of its sides adapted to engage
successively with the inner ends of the fingers,
and means for moving the plate step by step.

3. The combination with a piano, a casing
having an opening therein and adapted to be

secured to the piano-front, pivoted leaf-turn-

1ng fingers carried by the said casing and hav-
ing beveled end portions projecting into the

the right of the opening, a slidable plate car-

ried within the casing and having a series of-

beveled steps adapted to successively engage
the beveled ends of the fingers, means for
moving the plate step by step, and means for
entirely or partially retracting the plate at
the will of the operator.

4. A device of the kind described compris-
Ing acasing having an opening therein, a shaft
1n the opening, a plurality of leaf-turning fin-
gers mounted loosely on the shaft and having
end portions projecting into the opening, lon-
gitudinally - arranged guideways arranged
within the casing, a plate cut to form a series
of steps along one edge, rollers mounted on
the plate and adapted to travel in the guide-
ways, and means for advancing the steps of
the plate into engagement with the inner pro-
Jecting ends of the fingers, as and for the pur-
pose set forth. |

5. A device of the kind described compris-
Ing a plano-casing carrylng a music-rack, a

L

casing arranged upon the piano above the said
rack, the casing having an opening therein,
leat-turning fingers pivotally carried by the
casing, said fingers having end portions pro-
Jecting from the opening, said fingers being
angled and of varying lengths, spring-clips
connected to the outer, lower ends of the fin-
gers, a sliding plate having a series of steps
formed thereon, an operating mechanism ar-
ranged within the piano, a foot-pedal adapted

to actuate the said mechanism step by step. a

cable connecting the mechanism to the sliding
plate and adapted to draw the steps of the plate
into engagement with the fingers, a spring
adapted to withdraw the plate from engage-

ment with the fingers, and springs adapted to |

return the fingers to their normal position on
withdrawal of the plate. |

6. A device of the kind described compris-

ing a casing, a toothed block adapted to slide
therein, a movable block carrying a pawl

adapted to engage the teeth of the slidable

block, a pivoted pawl adapted to engage the
teeth of the block, a pedal, a cable connecting
the pedal and the movable block, leaf-turning

fingers, mechanism adapted to actuate the said
fingers, a cable connecting the toothed block
to said finger-actuating mechanism, and means
for returning the block and fingers to their
normal positions.

- 7. In combination with a casing carried by
the front of a piano and carrying fingers and
finger-actuating mechanism, a casing carried
within a piano, a toothed block adapted toslide
in said casing, a cable connecting one end of
the said block to the finger-actuating mechan-
ism 1n the first-mentioned casing, a lever piv-

oted upon the under side of the piano-key-

board, a cable connecting the opposite end of
the toothed block to the said lever, a spring
connected at one end to the lever and adapted
to move the lever to take up the slack in the
last-mentioned cable, means for moving the
toothed block step by step in the direction of
the last-mentioned cable, and means for re-
turning 1t to its normal position, as and for
the purpose set forth.

8. In combination with a piano-casing hav-
ing an opening reduced in heightadjacent one
end, pedals pivoted within the casing and pro-
Jecting from the opening, pivoted leaf-turn-
g fingers, asliding plate having steps formed
thereon adapted to successively engage the fin-
gers, a movable toothed block,a movable block
carrying apawl adapted to engage the toothed
block, a pivoted fixed pawl adapted to engage
the teeth of the block, a movable block adapted
to engage the fixed pawl, a cable connecting
the pawl-carrying block to one of said pedals,
a cable connecting the block adapted to en-
gage the fixed pawl to the other pedal, a cable
connecting the toothed block to the slidable
stepped plate, a spring adapted to retract said

-plate, a release-controlling lever, a cable con-
necting the release-controlling lever to the

toothed block, and means for releasing the

‘toothed block from engagement with the pawl

carried by the movable block.

9. In a music - leaf turner comprising a
toothed movable block, means for moving the
block step by step means for returning the
block to its normal position, and a release-

.controlling device comprising a bracket se-

cured below the piano-keyboard, a lever piv-
oted to said bracket, a spring connected at one
end to the bracket and at the opposite end to
the lever, and a cable connecting the lever and
the movable block, as and for the purpose set
forth.

10. A music-leaf turner adapted to be at-
tached to a piano comprising pedals having
overlapping flanges, said pedals being pivot-
ed within the piano-casing and projecting
through an opening reduced in size adjacent
one end, leaf-turning fingers carried adjacent
the music-rack of the piano, a slidable plate

adapted to engage and turn the fingers, a mov-

able toothed block, pawls adapted to engage
the sald block, a cable connecting the toothed
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carrying one of the pawls, a cable connecting | block, a lever carried by the under side of the 1o
the movable frame to one of the pedals, a | keyboard, acable connecting the toothed block
block adapted to engage the other pawl, a ca- | and the said lever, and a spring connected to
ble connecting the block and the remaining | the lever and adapted to take up the slack in

5 pedal, a movable block adapted to engage the | the last-mentioned cable.

pawl carried by the movable frame, a sleeve SLATER COWART SHAW.
carried by the under side of the piano-key- |  Witnesses:
board, a plunger in said sleeve, a cable con- Q. C. Dawson,

necting said plunger to the last-mentioned Gro. M. HErBERT.




	Drawings
	Front Page
	Specification
	Claims

