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“To all whonv it may concerm:

Be it known that I, CHARLES A. SHAFFER, &

citizen-of the United States, residing at Phila-

- delphia, county ot Philadelphia, and State of

10

.- feediilg, stopplng, __
adapted to .cooperate with the music - sheet
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showing the electrical connections.

Pennsylvania, have invented a new and useful
Improvement 1n Selt-Playing Musical Instru-
ments, of which the following 1s & full, clear,
and exact description, reference

part of this specification.

My invention relates to self-playing musical
‘instraments.

thie invention are to remov-
sheet or roll of music and to

The objects'of
ably support the

feed the sheet forwardly and backwardly and
‘automatically reverse and stop .

it. -
The invention consists in certain: holding,
and reversing devices

and the fingers engaging therewith to teed,
stop, and reverse, constructed and- arranged

“as hereinafter described and claimed.
In the drawings, Figure 1 1s 2 plan view of

the instrument. Fig. -2 1s a section on the
line 2 2 of Fig. 1. TFig. 3 is a section on the
line 3 3 of Fig. 1. Fig. 4 is a plan view of
the fingers engaging the under side of the
note-sheet. Fig. 5 is a diagrammatic view
Fig. 6 1s
an enlarged transversé sectional view of the
note - sheet. Figs. 7 and 8 are respectively
top and bottom plan views of the note-sheet.

a isthe music or note sheet. The same con-

sists of a body of metal, such as copper, hav-
ing an insulated surface ¢ on both sides
This insulated surface may be
coating the metal with a liquid non-conduct-

_ ing solution which hardens on setting or cool-

40

ing. for which purposea tough or brittle gum
or varnish may be employed. 1 have found
that a solution of commercial French varnish

and alcohol 1s excellently adapted to the pur-

pose. The insulated surface may also be
tormed by treating the metal body with an
acid, causing the surface of the metal to cor-

rode and rendering 1t non-conducting. 'The

‘nsulated surface may also be formed by at-

tachine a sheet of insulating material to the |

metal body. The insulating—surface on one

being had to
the accompanying drawings, which form a

be formed by

L

posite side ot
pressed ‘inwardly

oend and on the line of
ing-rollg. It will be understood that the roll
7 may be readily and guickly inserted by seat-

that the holding-rell

side is scraped or cut off, as shown in Figs. 6
and 8, to form the notes, these cut-away por-
tions 1 corresponding to the perforations of
an ordinary music-sheet.

On the other side

g2

the insnlating-surface is cut away to formone

or more iong continuous strips 2 2, a series of

short cut-away portions 34 5,2 cut-away por-
tion 6
portion 7 at the other end of the strip,all of
which are adapted to be engaged by suitable
fingersand to control the sto ppingand rewind-
ing of the music-sheet, as well as the opera-

tion of the keys or strings of the musical in-

strument, as will be fully described.
10 is the frame of the machine. -

7 is the removable music-sheet-h olding spool

or -Toll,. and A .the music-sheet recelving or
take-up spool or roll. The roll g, on which
the sheet is wound -when off the machine, 1s

at one end of the strip, and a cut-away

55
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removably held.in place by the following . |

means: 4 is a shaft turning in a bearing on

70

one side of the machine-frame. 7 1s a stud

longitudinally slidable in a bearing in the op-
the machine-frame and normally

by means of a spring 4.
The shaft and stud each has a conical head
adapted to engage a conical depression inthe
the axis of

ino one end of the roll on the end of shaft 2
and then

arative position, the stud 7 tirst yielding out-

wardly and then springing inwardly Into its
seat at the other end of the roll, thus center--
ing the roll, as well as securely holding 1t 1n

position. Theshaftzis driven by mechanism
to be deseribed, and
of a projec-
tion 77 on the shatt engaging an orifice or slot,
n in the roll. T |
The take-up roll 4 is held-1n place at the

other end of the machine in the same way
g is held in place, o rep-
shaft, p the stud, and ¢ .
:95
rotation of shaft o to the
roll. As the holding-roll need not be remov-
able,

resenting the driven
and 7, respectively,
for imparting the

the projection and orifice

‘I prefer to: prwid_e the stud 1a_?g.ril;hja

‘the hold-

moving it 1nto substantially its op-

37

its motion of rotation 1s :
imparted to the roll g by means

go



having it, like stud ;-

£

screw-thread and screw the stud throngh a

screw-threaded orifice in the frame instead of
work loosely in and out.

~ When the holding-roll is placed in position,

Io

L5
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‘ed when
- tinger 4 is secured to the frame 2 near the lat-

35

“up roll.
1Ing mechanism and the shaft 7 disengaged

orifice in the bracket 1.,

the music-sheet thereon is partially unwound
by hand and the ring s, on the front end
thereof, slipped over the hoolk 7 on the tale-
TIhe shatt o is engaged with its driv-

from its driving mechanism (hereinafter fully
described) and the music-sheet wound upon
the take-up roll % and unwound trom the hold-
ing-roll 4. - | |

[ will now describe the contact-fingers that
engage the cut-away portions of the musie-
sheet hereinbefore described and the fune-
tions performed by each set of perforations
and the fingers corresponding thereto.

Pivotally secured to the rear end of the ma-
chine is a finger-frame u, carrying the note-
tingers b, there being one finger to each key
or string of the instrument to be operated.
This frame may beu plifted on its pivot when
access to the take-up roll is desired, as when
securing the end of the music-sheot thereto.
The cut-away portions 1 are of course ar-
ranged like the perforations of an ordinary
music-sheet, so that when any particular note
18 to be struck a cut-away: portion on the sheet
Is arranged in line with the particular finger
controlling the particular key or string adapt-
struck to produce that note. Rach

ter’s pivot and extends forwardly through an
thence extending for-

~wardly and downwardly through an orifice

'4..5

45
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“the musical instrament to be oper
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- near the extreme
The fingers 4 are

the battery to
metal body of the

keys or strings of the

freeend of the finger-frame.
light and elastic and tend to
press downwardly acainst the moving rausic-
sheet, so as to make certain contact with the
cut-away portions.. Beneath the ends of the

Ing any vertical oscillation of the sheet at the
point where it is engaged by the fingers .

¢ ¢ are fingers secured to the Cross-piece
and extending upwardly and contacting with
the long cut-away strips 22. The fingers ¢ are

electrically connected with & battery . . The

fingers & are electrically connected with mag-

nets y, there being one magnet tfor each fin-

ger. The battery

: ‘ 1s electrically connected
with each magnet.

When any finger 4 en-

gages one of the cut-away portionsi, the bat-

tery-circuit isclosed, the current passin > from
fingers ¢, thence through the
musie-sheet, finger b, cor-
responding magnet y, and back to the battery.
When any magnet is exclted, it attracts its
armature, which is connected with one ot the
instrurmnent. The par-
ticular mechanism con necting the magnetsand
ated is not

shown, as it forms no part of my invension.
@ 1s a finger secured. to

the- cross-piece w

fingers f the music-sheet passesover the Snooth |
curved top of & .cross-piece w, thus prevent-

4, and

strip

T e e r——
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and extending upwardly and contacting with
the music-sheet and in line of travel of the
cut-away portions 3, 4, and 5. These cut-
away portions are provided in case the sheet is
cut away to form notes for two or more tunes,

“and one of these cat-away portions is placed

at the end of the notes of each tune. In the
drawings I have shown a sheet partially
broken away, that is supposed to contain the

notes of three tunes, and three cut-away. por-

tions 3, 4, and 5 are therefore provided. The
object of these cut-away portions is to stop
the machine at the end of each tune. To this
end I provide in the circuit of the motor 8 8
cut-out switch 9, forming the armature of o
Inagnet z, one pole of' the magnet being con-
nected with the battery = and the other pole
with the finger d. When the finger o con-
tacts with either of the cut-away portions 3,
5, the circuit is closed, the' curpent
passing frem. the battery » to fingers ¢, to
2, through the metal body of the musir-
sheet to cut-away portion 3,4, or 5, to finger
d, to magnet z, and thence back to the hat-
tery i, thereby exciting the magnet z and
opening the cut-out switeh 9, thereby ston-
ping the motor 8 and the machine. This fea-~
ture 1s especially applicable to slot-machines
in which the motor-cireuit is automatically
opened at the end of each tune. The machine
1s started by acain closing the switch 9 by
hand or by any well-known automatic mech-
anism such as is employed 1n slot-machines.

¢ 7 are fingers secured to the cross-piece 10
and extending upwardly and contaciing with
the music-sheet and in line of trave] of the
cut-away portions 6 and 7, respectively, the

function and operation of which is herein-

after described.

- The mechanism
and /A

8.. 12 and 13 are pulleys on the motor-shaft,
14 1s a tilting frame pivoted on the motor-
shaft. 20 is a shaft journaled near one end
of frame 14, said shaft carrying the pulley 21
and gear 22. 30 is ashaft journaled near the

for operating the rolls 4

- other end of frame 14, said shaft carrying the

pulley 31 and gear 32.. The pulley 21 is con-
nected through a belt 28 with the puliey 12,
and the pulley 31 is connected through a belt
35 with the pulley 18, thereby constantly re-
volving the gears 22 and 82. 40 and 41 are
two double magnets, one double magnet be-
Ing in one circuit and the other doubje mag-
net in another circuit,as hereinatter deseribed.

The.tilting frame 14 acts as the armature of

these magnets, and dependentupon which pair
of magnets is energized one or the other end

-of the tilting frame 14 is drawn down and the

opposite end drawnup. In the drawings the
end of the tilting frame carrying the shaft 30
15 drawn down, thus holding the gear 32 1n
engagement with the gear 60 on the shaft .
When the opposite end of the tilting frame is

drawn down, the gear 32 is moved out of en-
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~ gagement with the gear 60 and the gear 22 is

electrically connected with

10

773,598

moved into engagement with the.gear 50 on
the shaft 2. 1t will be understood that’ by
controlling the circuit to the magnets 40 and

41 either the holding-roll g or the take-uproll

i may be actuated. To this end finger ¢ 1s

and finger f with double magnet-41.. When

the music-sheet is nearly entirely unwound |
trom the holding-roll g and the fingers b have

nassed over the last of the notes on the upper

" surface of the music-sheet, the finger F con-

 tacts with the cut-away portion 7. and the fol-
lowing circuit 18 established: from the bat-.
tery to fingers

I-

20

30

. ¢, cut-away strips 2 2, through
the conducting-body of the music-sheet to cut-
away portion 7, finger f, magnet 40, and to

the battery, thereby moving down the end of

the tilting frame, carrying the shaft 20, mov-

ing gear 32 out of engagement with the gear.
80 and moving gear 22 into engagement with

the gear 50 on the shaft 4, thereby imparting

rotation to the holding-roll g and rewinding |
the music-sheet thereon. The rewinding con-

tinnes until the music-sheet 1s nearly entirely

nnwound from the take-up roll A, whereupon
with the cut-away por- |

the finger ¢ contacts
tion 6, and the following circuit 1s established:
srom the battery to fingers ¢, cut-away strips

99, through the conducting-body ot the music-

sheet to cut-away portion 6, finger ¢, to mag-

 net 41,.and to the battery, ‘thereby moving

35

40

down the end of the tilting frame, carrying
the shaft 30. moving gear 22 out of engage-

ment. with the gear 50 and moving gear 32
into engagement with the gear 60 on the shaft -
0, thereby again imparting rotation to the
take-up roll . The music-sheet now again

feeds forward a short distance until finger
contacts with the cut-away portion 5, thereby
causing the motor-circuit cut-out switch 9 to

be opened and.the machiné to stop, as before

~ described.

50

bo
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“cured to the frame of ,_
" As the frame 14 is tilting to place the hold-

1t will be observed that the sizes of pulleys

192, 13, 21, and 31 and gears 29, 32, 50, and

60 are so proportioned that the rewinding

operation is a comparatively very rapid one.

~In order to insure maintaining the tilting
frame 14 in either of 1ts two positions; I have
formed on one end thereotf two notches 71 and

78, one or the otherof which 1s adapted to be |

engaged by the cam-head of'a spring 72, se-
the machine. |
ing-roll into driven engagement an arm 80,
cecured to the frame 14, engages the finger-
frame v and raises it so as to raise the fingers
} out of engagement with the music-sheet and
hold them out of contact with the music-sheet
until the latter isrewound. At the same time
the finger d is depressed out ot” engagement
with the music-sheet by the following means:

‘The end of the finger is curved to forma hook

through which extends a bar 81. 82isashafb
pivoted in the side members ot the frame. 33

with
respectively. 86 isa connection from the shatt
Asthearm

double magnet 40

i ingers

drive the take-up roll, a motor and

s -al'ever sectred between its ends to the shaft

3

29 and connected by means of links 84and 85 |

one end of the bar 81 and the arm 80,

]9 to the other end of thebar 31.

70

’0 rises through the mechanism just described

of contact with the music-sheet.

I do not herein lay claim to the music-sheet |

per se.nor to the arrangements of fingers, elec-
tric devices, and electric circuits described,

the latter forming the subject - matter of a

separate application, Serial No. 166,450, filed
July 21, 1903, of which this application 1s a

“division, and the former forming the subject-

matter of a second divisionalapplication, Serial
No. 184,395, filed December 19, 1903. It will
therefore be understood that so far as con-

cerns the invention claimed herein the con-
music-sheet and the particu- .

struction of the 1 ,
lar arrangement of electric devices and cir-

cuits may be substantially changed without

departing from the invention claimed herein.

Having now fully deseribed my invention,
what I claim, and desire to protect by Lietters
Patent, 18— - -

“the flexible end of finger d isdrawndownout

30
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1. The combination, with a music-sheet,

means for feeding the same forwardly

ment with the sheet, a tilting frame compris-
ing a partof thereversing mechanism, and an
arm connected with said tilting. frame and

“adapted, in the operation of the latter, to raise

said finger-frame, thereby raising said fingers
out of engagement with said sheet.

9. The combination, with a holding-roll ancl
a take-up roll, of a music-sheet, adapted to be
wound from oneroll to the other, said music-
sheet containing cut-away portions forming
notes and an additional cut-away portion at
each end, fingers adapted to respectively en-
oage said cut-away portions, a tilting frame,
holding-roll-driving means at one end of the

| frame, and take-up-roll-driving nieans at the

other end of the frame, one or the other of
said-driving means being in driving relation
to its respective roli dependent upon the di-
rection in which the frame is tilted, magnets

in respective proximity to the ends of the

frame, an electric circuit including one of said -
and one of said magnets, and an

electric circuit including the other finger and
magnet. R | |
3 The combination, witha holding-roll and

a take-up roll, of a music-sheet adapted to be

‘wound from oneroll to the other, a gear adapt-

ed to drive the holding-roll, a gear adapted to
its shaft,
a tilting frame pivoted between its ends on
the motor-shaft, two pulleys on the motor-
shaft, a pulley near each end of the tilting

frame, one of the tilting-frame pulleys being

in driving engagement with one of the mo-

and .
backwardly, mechanism for reversing the di-.
rection of travel of said sheet, a pivoted frame,
fingers sustained thereon normally in engage-.

95

100

105

110

115

- I20

125

130



the other dlremﬁ@*’: a,nd megns for. mitmw the

5

puliey being in driving engagement

and the

Nl rﬂ'

g

il - 773,

tor-gha ft pullévs, and the etﬂez' tllu!‘f}ﬁ' frame |
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other n:‘otor shaft pullev, a gear on the shaft
of each tilting-frame tzmﬂf:-y one of the tilt-
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of the holding g-roll

ng end of the hoiﬂmﬂ'«l 0ll.

hpad adapted to seat in the aepression at the
other end of the talke- -up roll, said stud being

adjustable in the dn*ectmn of its axis. a Spring-
pressed Qtuu movable in the direction of 1tS
axis and naving a head adapted to be vield-
inglv seated in Lh’:‘ depvﬂ%mn atthe other en

) fhl ing-shaft, and means

0 brin% the arl ven snafts ﬁltemafd v intd en-

meem with the rrlr mmr-—ahatl,
Aniestimony of mnm invention I have hepo-

;) %Lud having a

U0 sat.ray hend of © m]adelp hla on this 5th

day of December, 1908,
CHART

| CLA ;a,.i‘f“u.j A
WA ﬁﬁjne.ﬁ% .

CMEE, .;tiﬂfﬂﬂiu

M ML Hmﬂwow

: SHAFPER.

20

25



	Drawings
	Front Page
	Specification
	Claims

